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ROOF STRUCTURE FOR FOLDING TENT
FRAME

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.

FIELD OF THE INVENTION

The present invention pertains generally to a roof struc-
ture for a foldable tent frame, such as might be used, for
example, at conventions, parties, weddings, fairs, carnivals,
outdoor sporting events and the like. More particularly, the
present invention provides a roof structure for a foldable tent
frame that has a simple structure, 1s lightweight, and pro-
vides a pleasing new geometrical form. Specifically, the roof
structure for a foldable tent frame in accordance with the
present invention has a gently curved roof with an upwardly
protruding center that moves into the expanded or deployed
position as the four leg poles of the tent frame assembly
unifold into the expanded or deployed position. The roof
structure 1n accordance with the present invention achieves
its unique curved geometry without the need of an upright
central post to support the center of the tent as 1s commonly
seen 1n the roof structures of conventional foldable tents.

BACKGROUND OF THE INVENTION

Typical conventional foldable tent frames, such as dis-
closed in U.S. Pat. Nos. 6,397,872, 6,431,193, and 6,470,

902, 1ssued to Carter and U.S. Pat. No. 5,638,853, 1ssued to
T'sai, use one or more X-shaped connectors to form scissors
assemblies to connect between four leg posts. The scissor
assemblies can expand and contract between the leg posts
thereby expanding the distance between the posts out to a
maximally expanded deployed position. Typically, each
scissors assembly 1s attached to fixed brackets or angles dis-
posed on the top ends of the corresponding leg posts and 1s
attached to movable, sliding brackets or angles disposed to
slide along the corresponding leg posts. In this manner, each
scissor assembly may expand or contract by pulling the leg
posts away from, or towards, each other respectively because
cach scissor assembly 1s fixed to the top of 1ts corresponding
leg posts and 1s secured to move with the sliding brackets
also on the corresponding leg posts. The roof structure dis-
closed in U.S. Pat. No. 6,397,872 1s attached to the scissor
assemblies and 1s configured to expand as the scissor assem-
blies expand between the leg posts. Central scissor assem-
blies are connected to the center of the peripheral scissor
assemblies (i.e., the scissor assemblies connecting adjacent
leg posts) so that the central scissor assemblies unfold as the
peripheral scissor assemblies are moved into the expanded
state. The central scissor assemblies are made using
X-shaped connectors 1n a manner similar to how the periph-
eral scissor assemblies are constructed. At the same time as
the peripheral and central scissor assemblies are expanded, a
central support member 1s raised into 1ts vertical supporting
p051t1011 and has an extendable vertical peak pole member
that 1s used to support a tent canopy and provide a peak for
the tent canopy.

With the conventional foldable tent frame, once the tent 1s
completely unfolded into its fully expanded or deployed
position, the roof forms an angular pyramid or triangular
shape (1.e., a “A” shape). One drawback of such conven-
tional foldable tent roof structures 1s that the configuration
requires a center post, or central support member, and sev-
eral central scissor assemblies connected together to lift the
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center post, or central support member, upwards 1nto 1its ver-
tically extended or deployed position. These added struc-
tures add to the overall weight of the tent frame, and the cost
to manufacture such a tent frame 1s inevitably increased.
Moreover, because the roof invariably forms an angular
pyramid or triangular shape (1.e., a “A” shape), extra 1nstal-
lation speed (1.e., height) 1s required. Lastly, the protruding
top or center post 1s likely to be affected by strong winds.

To overcome this structural drawback, several roof struc-
ture configurations have been constructed such as disclosed
in U.S. Pat. Nos. 6,431,193, 6,470,902 and 35,638,853 that
avoid the use of central scissor assemblies and the central
support member. However, the trade off 1s that these roof
structures are relatively flexible and flimsy, which means
that these structures tend to collapse 1n strong winds or have
profiles that are lowered. For example, the collapsible shelter
with flexible collapsible canopy disclosed in U.S. Pat. No.
6,431,193 (“Carter 193 Patent™) has a flexible roof structure
provided by four segmented flexible poles connected
together at one end by a central hub member and connected
at the opposite end to the scissors assembly (“perimeter truss
pairs”) of the perimeter framework. With the roof structure
erected 1nto 1ts extended position, the roof structure can flex
between an upper convex position and a lower concave posi-
tion while the perimeter truss pairs are in an extended posi-
tion. This Carter 193 Patent also teaches that because the
roof structure 1s flexible, 1t collapses during strong winds or
that 1ts profile 1s lowered. However, there 1s a demand for
lightweight tent structures that have reinforced, lightweight
roof structures that avoids this tlexible, collapsible feature
because many consumers do not want a tent with a roof that
will collapse or lower 1ts profile in strong winds.

The Carter 193 Patent 1s the most recent member of a
patent firmly that includes the following patents: U.S. Pat.

No. 5,511,572, (*Carter >572 Patent), U.S. Pat. No. 5,632,
293 (*Carter ’293 Patent™), U.S. Pat. No. 5,797,412 (“Carter
412 Patent”), U.S. Pat. No. 5,921,260 (*Carter 260
Patent™), U.S. Pat. No. 6,076,312 (*Carter 312 Patent™), and
U.S. Pat. No. 6,240,940 (*Carter 940 Patent”). Various dis-
advantageous features of these patents are not present in the
present invention.

The Carter *572 Patent claims a plurality of clip members
for removably receiving pole members. The present mven-
tion does not have this feature. The drawback of the canopy
disclosed by Carter *572 Patent 1s that flexible, collapsible
pole members must be inserted into the clip members when
collapsed, which adds to the complexity of storing and
deploying the canopy.

The Carter 293 Patent claims a flexible, collapsible
canopy movable between a normal raised position and a low-
ered position when the perimeter truss pairs are i1n the
extended position. FIGS. 8 and 17 of the Carter 293 Patent
illustrate this feature. The roof structure for a folding tent
frame 1n accordance with the present invention does not have
the ability to tlex and collapse while the truss structure 1s in
the extended position. As mentioned above for the Carter
193 Patent, the drawback of the canopy of the Carter 293
patent 1s that the canopy may flex mto the lowered position
during strong winds, thereby striking or otherwise interfer-
ing with people taking shelter underneath the canopy.

The Carter 312 Patent claims a flexible, collapsible
canopy wherein the flexible, collapsible canopy 1s movable
from a normal raised position to a lower position when the
perimeter truss pairs of link members are 1 the second
position, thereby providing the collapsible shelter with a
reduced profile when a portion of elongated members 1s 1n
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the lower position. FIGS. 8 and 17 of the Carter 312 Patent
illustrate this flexible, collapsible feature of the Carter
canopy; however, the roof structure of the folding tent frame
in accordance with the present invention does not have this
feature because the roof cannot flex and collapse when the
supporting truss assembly 1s in the extended position. As
mentioned above for the Carter 912 Patent, the drawback of
the canopy of the Carter 312 patent 1s that the canopy may
flex 1nto the lowered position during strong winds, thereby
striking or otherwise interfering with people taking shelter
underneath the canopy.

The Carter 940 Patent claims a flexible canopy being
flexible and movable from a normal raised position to lower
positions when the perimeter truss pairs are in the second
extended position, thereby providing the collapsible shelter
with a reduced profile when at least a position of elongated
members of the canopy are 1n lower positions. FIG. 17 of the
Carter 940 patent shows this claimed feature as a partially
collapsed canopy when wind blows thereon even though the
perimeter truss pairs are 1n the extended position. As dis-
cussed above, the roof structure 1n accordance with the fold-
ing tent structure of the present invention does not have this
feature. As mentioned above for the Carter 193 Patent, the
drawback of the canopy of the Carter 940 patent 1s that the
canopy may flex mnto the lowered position during strong
winds, thereby striking or otherwise interfering with people
taking shelter underneath the canopy.

To avoid the drawbacks of tent structures having tlexible,
collapsible roof structures similar to those disclosed and
claimed 1n the Carter *293 Patent, for example, others have

developed relatively inflexible reinforced roof structures
such as disclosed 1n U.S. Pat. No. 6,470,902 (“Carter 902

Patent”) to Carter and U.S. Pat. No. 5,638,853 (*Tsai1
Patent™) to Tsai. Generally, these tent structures have roof
structures provided by four pole members connected to a
central hub at one end and to the perimeter scissors assembly
at the other end. The four pole members are segmented, each
pole member having a joint or hinge between two pole seg-
ments so as to fold or p1vot about the joint or hinge whenever
the roof structure moves between collapsed and extended
positions. To prevent the four pole members from having the
type of tlexibility 1n the extended position as described 1n the
Carter 293 Patent a support strut member 1s provided for
cach of the four pole members. Each support strut member 1s
connected at one end to the lower one of the pole segments
of the corresponding pole member and at the other end to the
movable, sliding bracket or angle disposed to slide along the
corresponding leg of the perimeter scissors assembly. The
support strut members reinforce the roof structure so as to
prevent the pole members from ﬂexmg or collapsing while
the roof structure and the perimeter scissors assembly are in
the extended position. Thus, roof structures such as dis-
closed 1n the Carter 902 Patent and the Tsai1 Patent do not
have the feature of the Carter 293 Patent, wherein the roof
structure tlexes between an upper convex position and a
lower concave position while the perimeter truss pairs are 1n
an extended position.

Despite this added strength, roof structures of the kind
disclosed 1n the Carter 902 Patent and the Tsa1 Patent have
several drawbacks. First, the shape of the roof structure
approximates an angular pyramid or triangular shape, which
has a limiting eil

ect on the amount of headroom provided
under the canopy placed on the roof structure. A roof struc-
ture that more closely approximates a circular dome shape
would provide more head room for a given height of the
peripheral scissors assembly. Furthermore, a roof structure
that more closely approximates a dome shape would provide
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an aesthetically pleasing look that has not yet been achieved
in the art of portable folding tent or canopy structures utiliz-
ing scissor truss assemblies. In addition, the tent frame made
in accordance with the present invention does not have the
strut members mounted on a shaft between adjacent pair of
link members as disclosed 1n the Carter 902 Patent. This
structure of the Carter 902 Patent has the drawback of
unnecessarily complicating the manufacture of the canopy
without a substantial benefit.

The roof structure disclosed by the Tsai Patent 1s less
complicated than the Carter 902 Patent. However, the tent
structure disclosed by the Tsai Patent includes a cumber-
some and specialized hinge (“intermediate pivot connecting
member”) between the first and second rod members that
form the roof structure. Specifically, this specialized hinge
includes a pair of opposing pivot members spaced above a
board member. The present invention does not use this kind
of a specialized hinge. The tent structure 1n accordance with
the present invention utilizes a protruding hinge instead of
that an upper pole 1s connected to a central pole, and a sup-
port pole assembly 1s then connected to both the upper pole
and the central pole using other protruding hinges. In this
manner, the tent structure in accordance with the present
invention provides a gentle roof curve when deployed as will
be described in detail below.

Therefore, 1t 1s an object of the present invention to pro-
vide a new foldable lightweight tent frame having a simple
structure that can form a gentle roof curve with the center
protruding upward by unfolding the peripheral scissors
assembly and deploying the leg posts.

It 1s another object of the present invention to provide a
configuration of a foldable tent structure wherein the roof 1s
deployed as 1t extends upward as the leg posts are deployed
and the peripheral scissor assembly unfolds, thereby offer-
ing a new type ol frame that allows a plurality of poles,
which are relatively thin and elastic enough to bow or bend a
little, to form a roof as the leg posts are deployed and the
peripheral scissor assembly unfolds.

It 1s another object of the present invention to provide a
foldable tent structure having a roof structure that more
closely approximates a convex circular dome shape to pro-
vide more head room for a given height of the peripheral
sC1ssors assembly.

It 1s another object of the present invention to provide a
foldable tent structure having a roof structure that more
closely approximates a circular dome shape to provide a new
pleasing aesthetic look previously not achieved 1n portable,
foldable tent structures.

It 1s another object of the present invention to provide a
foldable tent structure that 1s easy and cost effective to
manufacture.

It 1s another object of the present invention to provide a
foldable tent structure that 1s durable and easy to clean and
maintain.

SUMMARY OF THE INVENTION

In accordance with the above objectives, the first embodi-
ment of the present invention provides a foldable tent frame
characterized by: (a) at least three leg posts, each post being
located at a corner of the tent frame;(b) a plurality of
expandable connectors connected 1n pairs, wherein each pair
of expandable connectors connects between two adjacent
posts, wherein each connector has a first outer end and a
second outer end, wherein each connector is fixedly con-
nected at the first outer end to the upper end of one of the
posts and 1s slidably connected at the second outer end to a
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lower portion of the same one of the posts, wherein each
connector 1s movable between an extended state and a folder
state; (¢) a rool comprising at least three upper poles, each
upper pole being pivotally connected to one of the posts and
pivotally connected to a central pole, wherein each upper
pole and corresponding central pole are movable between an
extended state and a folded state; and (d) at least three sup-
port pole assemblies, each support pole assembly being con-
nected at one end to slide with at least one second outer end
and connected at another end to one of the central poles so
that when each connector expands to the extended state each
upper pole and corresponding central pole also expands to an
extended state and each support pole assembly supports one
central pole to maintain the central pole and the correspond-
ing upper pole 1n the extended state.

In accordance with a second embodiment of the invention,
the first embodiment 1s modified so that each support pole
assembly comprises a supplementary support pole pivotally
connected at one end to a first support pole, wherein the first
support pole 1s connected at one end to slide with at least one
outer end and 1s pirvotally connected at the other end to the
upper pole, and the supplementary support pole 1s pivotally
connected at the other end to the central pole.

In accordance with a third embodiment of the invention,
the first embodiment 1s modified so that each upper pole and
cach central pole 1s bowable and the at least three support
pole assemblies bows each upper pole and each central pole
when the at least three support pole assemblies are 1n the
extended state so as to configure the roof 1nto a dome.

In accordance with a fourth embodiment of the invention,
the second embodiment 1s further modified so that each
upper pole and each central pole 1s bowable and each sup-
port pole assembly bows one of the upper poles and one of
the central poles when 1n the extended state so as to config-
ure the roof into a convex dome.

In accordance with a fifth embodiment of the invention,
the first embodiment 1s modified so the roof further com-
prises a central joint assembly, wherein each central pole 1s
connected to the central joint assembly.

In accordance with a sixth embodiment of the invention,
the fifth embodiment 1s further modified so that the central
joint assembly comprises a {first center joint and a second
center joint assembly, wherein the second center joint
assembly includes a second center joint connected to a plu-
rality of center support poles, wherein each center support
pole 1s pivotally connected to one of the central poles or 1s
pivotally connected to a supplementary center pole.

In accordance with a seventh embodiment of the
invention, the sixth embodiment i1s further modified so that
cach supplementary center pole 1s connected at one end to
the first center joint and the other end extends freely away
from the first center joint when the roof 1s 1n the extended
state.

In accordance with an eighth embodiment of the
invention, the first embodiment 1s modified so that each
expandable connector 1s an X-shaped scissor assembly com-
prising a first member pivotally connected at a center portion
to a center portion of a second member.

In accordance with a ninth embodiment of the invention,
the first embodiment 1s modified so that a fixed joint 1s dis-
posed on the upper end of each leg post, each fixed joint
includes a pole connecting member extending from a top
surface, wherein each pole connecting member 1s pivotally
connected to one of the upper poles.

In accordance with a tenth embodiment of the invention,
the first embodiment 1s modified so that a movable joint 1s
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disposed so as to slidably move on each leg post, wherein
cach movable joint 1s pivotally connected to one of the sup-

port pole assemblies and to at least one of the second outer
ends.

In accordance with an eleventh embodiment of the
invention, the first embodiment 1s modified so that a tubular
pole joint 1s disposed on each central pole so that each cen-
tral pole 1s inserted through one tubular pole joint, and each
tubular pole joint has a protruding hinge, and each protrud-
ing hinge 1s pivotally connected to one end of one of the
upper poles.

In accordance with a twelfth embodiment of the
invention, the second embodiment 1s further modified so that
a first tubular pole joint 1s disposed on each first support pole
so that each first support pole 1s mserted through one first
tubular pole joint, and each first tubular pole joint has a first
protruding hinge, and each first protruding hinge 1s pivotally
connected to one of the supplementary support poles.

In accordance with a thirteenth embodiment of the
invention, the tweltth embodiment 1s further modified so that
a second tubular pole joint 1s disposed on each upper pole so
that each upper pole 1s 1nserted through one second tubular
pole joint, and each second tubular pole joint has a second
protruding hinge, and each second protruding hinge 1s p1vot-
ally connected to one of the first support poles.

In accordance with a fourteenth embodiment of the
invention, the thirteenth embodiment 1s further modified so
that a third tubular pole joint 1s disposed on each central pole
so that each central pole 1s inserted through one third tubular
pole joint, and each third tubular pole joint has a third pro-
truding hinge, and each third protruding hinge 1s pivotally
connected to one of the supplementary support poles.

In accordance with a fifteenth embodiment of the
invention, the fourteenth embodiment 1s further modified so
that a fourth tubular pole joint 1s disposed on each central
pole so that each central pole 1s mnserted through one fourth
tubular pole joint, and each fourth tubular pole joint has a
fourth protruding hinge, and each fourth protruding hinge 1s
pivotally connected to one of the upper poles.

In accordance with a sixteenth embodiment of the
invention, the eleventh embodiment 1s further modified so
that each protruding hinge has a cut out portion forming an
operation space contiguous with a hole penetrating through
the operation space, and a spherical pivotal member 1s dis-
posed on the one end of each upper pole, wherein each
spherical pivotal member i1s inserted nto one operation
space so as to couple the spherical pivotal member to the

protruding hinge.
Further objects, features and advantages of the present
invention will become apparent from the Detailed Descrip-

tion of Preferred Embodiments, which follows, when con-
sidered together with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic front view of a tent frame 1n an
unfolded state, according to the embodiment of the present
invention.

FIG. 2 1s a plan view of FIG. 1.
FIG. 3 1s a front view of FIG. 2 looking from point “A.”

FIG. 4 1s a partial frontal view illustrating FIG. 3 1n a
partially folded state.

FIG. 5 1s a side view 1illustrating the fixed joint of the
present invention.

FIG. 6 1s a plan view of FIG. 5.

FIG. 7 1s a plan view 1illustrating the movable joint of the
present invention.
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FIG. 8 1s a front view 1llustrating the center joint of the
present invention.

FIG. 9 1s a sectional view of line B—B of FIG. 8.

FIG. 10 1s a frontal view 1illustrating the pole joint of the
present invention.

FIG. 11 1s a cross-sectional view of line C—C ot FIG. 10.

FIG. 12 1s a perspective view ol the same tent frame
shown 1n FIG. 1, but 1n the folded state.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The apparatus of the present invention 1s a portable, fold-
able tent structure having a roof assembly supported by a
rool support assembly that applies force to the bowable
poles of the roof assembly so as to configure the roof assem-
bly into a dome shape when the foldable tent structure 1s
deployed in the extended state.

FIG. 1 and FIG. 2 schematically depict frontal and plan
views, respectively, of the tent frame structure 1 1n accor-
dance with the present invention showing the overall con-
figuration of the structure 1n an unfolded state. The unfolded
state may also be referred to as the “expanded state” or the
“deployed” state. FIG. 12 schematically depicts the tent
frame structure 1 1n the folded state. The folded state may
also be referred to as the “collapsed state” or the “non-
deployed state.” The foldable tent frame structure 1 1s gener-
ally rectangular shape, although the frame could be con-
structed to have a triangular shape, a pentagonal shape or
other generally polygonal shape without departing from the
scope of spirit of the present invention.

Tent frame structure 1 includes leg posts 10 provided at all
corners, a {ixed joint 30 disposed on a top portion of each leg
post 10, and a movable joint 40 disposed on a center portion
of each leg post 10. Each leg post 10 1s a tubular structure
including an upper tubular leg member 12 and a lower tubu-
lar leg member 14 that are dimensioned so that the lower
tubular leg member fits inside of the upper tubular leg mem-
ber 12. In this manner, lower tubular leg member 14 can
slide 1nto and out of upper tubular leg member 12 as evident
from FIG. 1 and FIG. 12. Each lower tubular leg member 14
1s provided with a foot portion 16 that 1s used to contact the
ground, or other support surface, to improve stability of the
tent frame structure 1 when 1t 1s in the deployed state.

A pair of expandable connectors 20 are connected
between adjacent leg posts 10 so that each connector 1s con-
nected to both a fixed joint 30 and a movable joint 40 dis-
posed on one of the posts 10. Each expandable connector 20
includes a first member 22 and a second member 24 pivot-
ally connected at the center portion of each member to pro-
vide an “X”” shaped scissor assembly. Each connector 20 has
two 1ner ends that are pivotally connected to the mner ends
of the other connector 20 of the connector pair. Each connec-
tor 20 also has a first outer end provided by first member 22
that 1s pivotally and fixedly connected to a corresponding,
fixed joint 30, and each connector 20 has a second outer end
provided by second member 24 that 1s pivotally connected to
slidingly move with a corresponding movable joint 40. Thus,
cach pair of expandable connectors 20 provide a scissors
type linkage between adjacent pairs of leg posts 10 that
allows the configuration of the tent frame structure 1 to move
between the folded and uniolded states shown 1n FIGS. 12
and 1 respectively. As evident from the drawings, there are
as many pairs ol connectors 20 as there are leg posts 10. For
instance, when there are four leg posts 10, then there are four
pairs of connectors 20 arranged to connect all of the leg
posts together. Furthermore, when there are four leg posts 10
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the tent frame structure 1 has a square geometry so fixed
joints 30 and movable joints 40 connect adjacent connector

pairs at a 90 degree angle from one another as shown 1n FIG.
2.

For convenience sake, the four leg posts 10 and the four
pairs of connectors 20 arranged to connect all of the leg
posts together can be referred to as the base assembly 2.
Before describing the roof assembly 4, movement of the
base assembly 2 1s summarized as follows. To deploy the
base assembly 2 from the folded state shown in FIG. 12 to
the unfolded state shown 1n FIG. 1, the space between adja-
cent posts 10 must be manually expanded so that the scissor
assemblies of connectors 20 pivotally move or “scissor” to
clongate (1.e., form an expanded “X”’). The scissoring move-
ment of connectors 20 occurs because the second outer ends
provided by second members 24 are connected to move with
the movable joint 40. Thus, as movable joint 40 slides or
rises on post 10 towards fixed joint 30 each connector 20
scissors and horizontally elongates. Once in the expanded
state, a locking mechanism (not shown) 1s used to secure
cach movable joint 40 so that the base assembly 2 will be
maintained in the expanded state and not allowed to sponta-
neously fold. To fold the base assembly 2 back to the state
shown 1n FIG. 12, the process 1s simply reversed by unlock-
ing each locking mechanism, and manually pulling the leg
posts 10 together, which forces the movable joints 40 to slide
away from the fixed joints 30 as the connectors 20 scissors 1n
the opposite direction and vertically elongate as they are
shortened 1n the horizontal direction (1.e., form a narrow
“X7).

The roof assembly 4 1n accordance with the present inven-
tion 1s best appreciated with reference to FIGS. 1-4. Roof
assembly 4 1ncludes a plurality of pole members 46, each
pole member being connected to one of the leg posts 10 and
1s oriented to point towards the center of the roof assembly
where the center joint assembly 8 1s located. FEach pole
member 46 includes an upper pole 50 connected to a central
pole 52. The upper poles 50 and the lower poles 52 are made
ol a bendable or bowable material so that each one of these
poles has the capability to bend or bow as will be described
below and as 1s needed to generate the desired dome shape of
the rool assembly 4 in accordance with an object of the
present invention. One end of the upper pole 50 1s pivotally
connected to a pole connecting member 35 located on a top
surface of fixed joint 30, whereas the other end of upper pole
50 1s pivotally connected to tubular pole joint 60 disposed on
central pole 52. One end of central pole 52 1s pivotally con-
nected to a support pole assembly 6, and the other end of
central pole 52 1s pivotally connected to an upper center joint

70 of the center joint assembly 8.

A roof support assembly 1s provided to support and rein-
force the roof assembly 4 when the roof assembly 1s 1n the
expanded state shown 1n FIG. 1 and FIG. 2. The roof support
assembly also provides the necessary bending forces to bend
or bow each pole member 46 of the roof assembly 4 so as to
configure the roof assembly 1nto a convex dome shape. The
roof support assembly 1s provided by a plurality of support
pole assemblies 6 where there 1s a support pole assembly
corresponding to, and connected to, each one of the pole
members 46.

Each support pole assembly 6 includes a supplementary
support pole 53 pivotally connected to a tubular pole joint 60
disposed on a primary support pole 31 so as to form a “y”
shaped structure as shown 1n FIG. 3. One end of the primary
support pole 51 1s pivotally connected to slide with movable
joint 40, and the other end of the primary support pole 51 1s
pivotally connected to a tubular pole joint 60 disposed on the




US RE40,544 E

9

upper pole 50 of the corresponding pole member 46. One
end of the supplementary support pole 33 1s connected to the
primary support pole 51, and the other end of the supple-
mentary support pole 53 1s pivotally connected to a tubular
pole joint 60 disposed at the tip of the central pole 52 of the
pole member 46.

Each primary support pole 51 and each supplementary
support pole 33 are made of a bendable or bowable matenial,
such as 1s used to make the upper poles 50 and the central
poles 52, so that each one of these poles has the capability to
bend or bow. As shown 1n FIGS. 1, 3, 4 and 12, each support
pole assembly 6 has the ability to unfold and fold along with
the base assembly 2 and the roof assembly 4. From the par-
tially folded state shown in FIG. 4, it 1s shown that upper
pole 50, central pole 52, primary support pole 51, and
supplementary support pole 33 are straight (1.e., unbent or
unbowed) when the support pole assembly 6 1s folded.
However, as shown 1n FIG. 3, when the support pole assem-
bly 6 1s 1n the deployed state the primary support pole 51
exerts a force on upper pole 50 so as to bend or bow the
upper pole, and the supplementary support pole 53 exerts a
force on the central pole 52 so as to bend or bow the central
pole. Likewise, the upper pole 50 and the central pole 52
exert forces back on primary support pole 51 and supple-
mentary support pole 53 so as to bend these poles to some
degree as well. In this manner, the support pole assemblies 6
of the roof support assembly acts on the pole members 46 of
the roof assembly 4.

The roof assembly 4 also includes the center joint assem-
bly 8, which 1s connected to each one of the pole members
46. The center joint assembly 8 includes upper center joint
70 and a lower center joint assembly, wherein the lower
center joint assembly comprises lower center joint 72 and a
plurality of supplementary center support poles 54 pivotally
connected to the lower center joint 72. The purpose of the
center joint assembly 1s to prevent substantial sagging of the
rool assembly 4 when a tent cloth or canopy (not shown) 1s
laid over the tent frame structure 1. Substantial sagging of
the tent cloth or canopy 1s typically seen with prior art tent
frame structures that do not have a center joint assembly as
provided 1n the present invention. To achieve a fuller dome
shape for the roof assembly 4, the center joint assembly of
the present invention 1s also provided with a plurality of long,
supplementary central poles 56. There are as many long
supplementary central poles 56 as there are pole members 46
because there 1s one supplementary central pole 56 disposed
between each pair of adjacent pole members 46 as shown in
FIG. 2. Each supplementary central pole 36 1s pivotally con-
nected at one end to the upper center joint 70 and 1s also
pivotally connected to a supplementary center support pole
54 as described below. The other end of each supplementary
central pole 56 extends ireely away from the upper center
joint 70 and has a smooth member disposed on the tip so as
to prevent damage to the tent cloth or canopy. The configu-
ration of the supplementary central poles 56 1s well depicted
in FIG. 1 and FIG. 2, and though the angle or orientation
between supplementary central poles 56 and the ground 1s
not the same as that of the central poles 52 as seen in the
drawings in the absence of a tent cloth, one skilled 1n the art
would appreciate that once tent frame structure 1 1s overlaid
with tent cloth, the supplementary central poles 56 will bend
or bow until their angle or orientation 1s about the same as
that of the central poles 52 due to the elastic tension pro-
vided by the tent cloth.

The center joint assembly has one supplementary center
support pole 34 for each one of the pole members 46 and the

supplementary central poles 56 so that each supplementary
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center support pole 54 1s pivotally connected at one end to
the lower center joint 62 and pivotally connected at the other
end to a tubular pole joint 60 disposed on the central pole 52
of the corresponding pole member 46 or to a tubular pole
joint 60 disposed on one of the supplementary central poles
56. Thus, when the center joint assembly 1s 1n the expanded
state shown 1n FIG. 1 and FIG. 2, the supplementary central
poles 56 are deployed between the pole members 46 to pre-
vent a tent cloth or canopy from sagging in these regions.

Several other salient features in accordance with the

present invention will now be described with reference to
FIGS. 5-11.

FIGS. 5§ and 6 show the structure of each fixed joint 30,
which has a cavity for recewving a leg post 10, supporting
member portions 31 and 32 for recerving and pivotally con-
necting to first members 22, and a pole connecting member
35 disposed on a top surface of the fixed joint 30 and config-
ured to pivotally connect to a pole member 46. A spherical
movable member 65 1s disposed on the end of upper pole 50
of pole member 46 to pivotally connect to the pole connect-
ing member 35.

FIG. 7 shows the structure of each movable joint 40,
which has a cavity through which leg post 10 passes, sup-
porting member portions 41 and 42 for receiving and pi1vot-
ally connecting to second members 24, and a pole connect-
ing member 45 configured to pivotally connect to the
primary support pole 31 of a support pole assembly 6. A
spherical movable member 65 would be disposed on the end
of primary support pole 51 to pivotally connect it to the pole
connecting member 45.

FIGS. 8 and 9 show the structure of upper center joint 70
and lower center joint 72, each of which has a plurality of
connection member portions 71 for recerving and pivotally
connecting to various pole structures such as central poles 52
of pole members 46, supplementary central poles 36, or
supplementary center support poles 54 depending upon
which center joint 1s described. For example, when the tent
frame structure 1 has a square base assembly 2, upper center
jomt 70 has eight connection member portions 71, four of
which are connected to the four pole members 46, and four
of which are connected to the four supplementary central
poles 56. When upper center joint 70 has eight connection
member portions 71, then lower center joint 72 also has eight
connection member portions 71. However, all eight of the
connection member portions of lower center joint 72 are
connected to supplementary central support poles 54.

FIGS. 10 and 11 show the structural details of a tubular
pole joint 60 and 1ts relationship disposed on a first pole such
as any one of the tubular pole joints 60 shown in FIG. 3 on
upper pole 350, or central pole 52, or primary support pole 51.
Tubular pole joint 60 1s formed to have a tubular body 61 and
a hinge 62 elongated from the center of the body 61 so that a
first pole 1nserted through tubular hole 66 1s secured to the
tubular body 61. The end of another interconnecting pole,
such as upper pole 50, or primary support pole 51, or supple-

mentary support pole 53 1s pivotally coupled with the hinge
62.

Specifically, hinge 62 effects a movable connection to the
end of the iterconnecting pole because hinge 62 has a spe-
cially configured hole 64 formed by configuring a cut-out
operation space 63 so as to form hole 64 to penetrate the
center of space 63 from the side. Each interconnecting pole
has a spherical movable member 65 disposed at the end as
shown 1n FIG. 11. Thus, the spherical movable member 65
of each interconnecting pole 1s inserted into the operation
space 63 by force, thereby providing a movable hinged con-
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nection (see double arrows 1 FIG. 10) between spherical
movable member 65 and the hinge 62 as shown 1n FIGS. 10
and 11 that never becomes disengaged while moving
because of 1ts alignment with the axis of the spherical mov-
able member. After the spherical movable member 65 has
been coupled to the hinge 62, a coupling pin or a bolt 67 1s
used to penetrate the spherical movable member 65 through
the hole 64 to achieve a more secure movable coupling.

The functional operation of the tent frame structure 1 of

the present invention can be summed up as follows.

As described above, the basic unfolding of the connectors
20 of the base assembly 2 of the foldable tent frame structure
1 according to the present mvention was already described
above with reference to FIGS. 12 and 1. In the tent frame
structure 1, the roof assembly 4 and the roof support assem-
bly both expand with the base assembly 2 and fold with the
base assembly 2. Theretore, the description below will focus
on the deployment of the roof assembly 4 as the base assem-
bly 2 1s deployed.

First, when the leg posts 10 are radially spread apart to
unfold the tent frame structure as shown between FIGS. 1
and 12, the movable joints 40 all rise along the leg posts 10
by the operation (1.e., scissoring) of the connectors 20. As
the primary support poles 51 connected to the movable joints
40 rise, the upper poles 30 are pushed upward and the angle
formed between each primary support pole 51 and its con-
nected upper pole 50 becomes narrower, accordingly.

As the upper poles 50 are pushed upward, the central
poles 52 connected to the ends of the upper poles will also be
lifted. As leg posts 10 move further apart, the upper poles 50
and the central poles 52 are lifted up, thereby causing each
supplementary support pole 53 connected to its support pole
51 to pull the lower end of the corresponding central pole 52.
Consequently, the central poles 52 will be erected by bend-
ing or bowing in a horizontal direction.

In the course of such a deployment operation, the upper
poles 50 and central poles 52 form a full convex dome-
shaped roof with a gentle curve that has not been previously
achieved by other prior art tent structures. Since this struc-
ture 1s tensioned by 1ts deployment 1t resists any lowering of
its profile of flexing to provide a fairly rigid profile.

In the course of forming the roof of a foldable tent as
illustrated above, the present invention forms a full convex
circular dome-shaped roof by approprniately connecting a
plurality of resilient poles. In comparison with the conven-
tional configuration, the present invention offers a tent frame
with a simpler structure and a lighter weight, minimizes the
installation space with less impact from the wind, and best of
all offers a new style of roof, improving on the ubiquitous
triangular or pyramidal shape (i1.e., “A” shape) of conven-
tional tents.

While the present invention has been described with refer-
ence to certain preferred embodiments, one of ordinary skill
in the art will recognize that additions, deletions,
substitutions, modifications and improvements can be made
while remaining within the scope of the spirit of the present
invention as defined by the appended claims.

What 1s claimed 1s:

1. A foldable tent frame comprising:

at least three leg posts, each post being located at a corner
of the tent frame:;

a plurality of expandable connectors connected 1n pairs,
wherein each pair of expandable connectors connects
between two adjacent posts, wherein each connector
has a first outer end and a second outer end, wherein
cach connector 1s fixedly connected at the first outer

10

15

20

25

30

35

40

45

50

55

60

65

12

end to the upper end of one of the posts and 1s slidably
connected at the second outer end to a lower portion of
the same one of the posts, wherein each connector 1s
movable between an extended state and a folded state;

a rool comprising at least three upper poles, each upper
pole being pivotally connected to one of the posts and
pivotally connected to a central pole, wherein each
upper pole and corresponding central pole are movable
between an extended state and a folded state; and

at least three support pole assemblies, each support pole
assembly being connected at one end to slide with at
least one second outer end and connected at another
end to one of the central poles so that when each con-
nector expands to the extended state each upper pole
and corresponding central pole also expands to an
extended state and each support pole assembly supports
one central pole to maintain the central pole and the
corresponding upper pole 1n the extended state.

2. A tent frame according to claim 1, wherein each support
pole assembly comprises a supplementary support pole p1v-
otally connected at one end to a first support pole, wherein
the first support pole 1s connected at one end to slide with at
least one outer end and 1s pivotally connected at the other
end to the upper pole, and the supplementary support pole 1s
prvotally connected at the other end to the central pole.

3. A tent frame according to claim 1, wherein each upper
pole and each central pole 1s bowable and the at least three
support pole assemblies bows each upper pole and each cen-
tral pole when the at least three support pole assemblies are
in the extended state so as to configure the roof 1into a dome.

4. A tent frame according to claim 2, wherein each upper
pole and each central pole 1s bowable and each support pole
assembly bows one of the upper poles and one of the central
poles when 1n the extended state so as to configure the roof
into a convex dome.

5. A tent frame according to claim 1, wherein the roof
further comprises a central joint assembly, wherein each
central pole 1s connected to the central joint assembly.

6. A tent frame according to claim 3, wherein the central
jomt assembly comprises a {irst center joint and a second
center joint assembly, wherein the second center joint
assembly includes a second center joint connected to a plu-
rality of center support poles, wherein each center support
pole 1s pivotally connected to one of the central poles or 1s
pivotally connected to a supplementary center pole.

7. A tent frame according to claim 6, wherein each supple-
mentary center pole 1s connected at one end to the first center
joint and the other end extends freely away from the first
center joint when the roof 1s 1n the extended state.

8. A tent frame according to claim 1, wherein each
expandable connector 1s an X-shaped scissor assembly com-
prising a first member pivotally connected at a center portion
to a center portion of a second member.

9. A tent frame according to claim 1, wherein a fixed joint
1s disposed on the upper end of each leg post, each fixed joint
includes a pole connecting member extending from a top
surface, wherein each pole connecting member 1s pivotally
connected to one of the upper poles.

10. A tent frame according to claim 1, wherein a movable
jomt 1s disposed so as to slidably move on each leg post,
wherein each movable joint 1s pivotally connected to one of
the support pole assemblies and to at least one of the second
outer ends.

11. A tent frame according to claim 1, wherein a tubular
pole joint 1s disposed on each central pole so that each cen-
tral pole 1s 1nserted through one tubular pole joint, and each
tubular pole joint has a protruding hinge, and each protrud-
ing hinge 1s pivotally connected to one end of one of the
upper poles.
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12. A tent frame according to claim 2, wherein a first
tubular pole joint 1s disposed on each first support pole so
that each first support pole 1s mserted through one first tubu-
lar pole joint, and each first tubular pole joint has a first
protruding hinge, and each first protruding hinge 1s pivotally
connected to one of the supplementary support poles.

13. A tent frame according to claim 12, wherein a second
tubular pole joint 1s disposed on each upper pole so that each
upper pole 1s mserted through one second tubular pole joint,
and each second tubular pole joint has a second protruding
hinge, and each second protruding hinge i1s pivotally con-
nected to one of the first support poles.

14. A tent frame according to claim 13, wherein a third
tubular pole joint 1s disposed on each central pole so that
cach central pole 1s 1nserted through one third tubular pole
joint, and each third tubular pole joint has a third protruding
hinge, and each third protruding hinge 1s pivotally connected
to one of the supplementary support poles.

15. A tent frame according to claim 14, wherein a fourth
tubular pole joint 1s disposed on each central pole so that
cach central pole 1s 1inserted through one fourth tubular pole
joint, and each fourth tubular pole joint has a fourth protrud-
ing hinge, and each fourth protruding hinge 1s pivotally con-
nected to one of the upper poles.

16. A tent frame according to claim 11, wherein each
protruding hinge has a cut out portion forming an operation
space contiguous with a hole penetrating through the opera-
tion space, and a spherical pivotal member 1s disposed on the
one end of each upper pole, wherein each spherical pivotal
member 1s 1nserted 1mto one operation space so as to couple
the spherical pivotal member to the protruding hinge.

17. A foldable tent frame comprising:

at least four leg posts, each post being located at a corner
of the tent frame;

a plurality of expandable connectors connected in pairs,
wherein each pair of expandable connectors connects
between two adjacent posts, wherein each connector
has a first outer end and a second outer end, wherein
cach connector 1s fixedly connected at the first outer
end to the upper end of one of the posts and 1s slidably
connected at the second outer end to a lower portion of
the same one of the posts, wherein each connector 1s
movable between an extended state and a folded state;
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a rool comprising at least four upper poles, each upper
pole being pivotally connected to one of the posts and
pivotally connected to a central pole, wherein each
upper pole and corresponding central pole are movable
between an extended state and a folded state; and

at least four support pole assemblies, each support pole
assembly being connected at one end to slide with at
least one second outer end and connected at another
end to one of the central poles so that when each con-
nector expands to the extended state each upper pole
and corresponding central pole also expands to an
extended state and each support pole assembly supports
one central pole to maintain the central pole and the
corresponding upper pole 1n the extended state.

18. A foldable tent frame comprising;

four leg posts, each post being located at a corner of the
tent frame;

a plurality of expandable connectors connected 1n pairs,
wherein each pair of expandable connectors connects
between two adjacent posts, wherein each connector
has a first outer end and a second outer end, wherein
cach connector 1s fixedly connected at the first outer
end to the upper end of one of the posts and 1s slidably
connected at the second outer end to a lower portion of
the same one of the posts, wherein each connector 1s
movable between an extended state and a folded state;

a rool comprising four upper poles, each upper pole being
pivotally connected to one of the posts and pivotally
connected to a central pole, wherein each upper pole
and corresponding central pole are movable between an
extended state and a folded state; and

four support pole assemblies, each support pole assembly
being connected at one end to slide with at least one
second outer end and connected at another end to one of
the central poles so that when each connector expands
to the extended state each upper pole and correspond-
ing central pole also expands to an extended state and
cach support pole assembly supports one central pole to
maintain the central pole and the corresponding upper
pole 1n the extended state.
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