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Acollapsible canopy frame includes a plurality of side poles,
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COLLAPSIBLE CANOPY HAVING REDUCED
LENGTH

FIELD OF THE INVENTION

[0001] The present invention relates to collapsible cano-
pies, and more particularly to collapsible canopies whose
length is reduced upon collapsing.

BACKGROUND

[0002] Different designs for collapsible canopies are
known. One collapsible canopy has a frame that includes
side poles, a center support pole and scissor assemblies,
where each scissor assembly is made of a pair of ribs (i.e.,
truss bars) rotatably coupled in a scissor-like configuration.
When the canopy is opened up (i.e., unfolded or erected), the
area covered by the canopy is determined by the length and
number of the scissor assemblies.

[0003] Since the size of the canopy frame (or structure) is
directly proportional to the length of the scissor assemblies,
the size of the canopy increases as the length of the scissor
assemblies increases. Further, with the same length scissor
assemblies, as the number of scissor assemblies between the
side poles increases, the size of the canopy frame increases.

[0004] A problem with the canopy is that the length of the
canopy frame, in a collapsed state, is too large to fit into a
trunk of a typical passenger vehicle. However, it is desirable
to be able to fit a canopy having a conventional size (e.g., 10
feet by 10 feet) in a trunk of a typical passenger vehicle.

SUMMARY

[0005] An exemplary embodiment according to the
present invention is a collapsible canopy frame, which
includes a plurality of side poles, and a plurality of scissor
assemblies for coupling the side poles to one another. A
center support pole includes an outer pole having an upper
end and a lower end, and an inner pole slidable within the
outer pole. The inner pole has an upper end that can extend
upwardly from the outer pole and a lower end that can
extend downwardly from the outer pole. A plurality of center
scissor assemblies are provided for coupling the plurality of
scissor assemblies to the center support pole. A fixing
bracket fixed to the lower end of the outer pole has a central
opening around the inner pole and a side opening. A locking
pin is disposed at least partly in the side opening of the fixing
bracket, and is used for fixedly coupling the inner pole to the
fixing bracket.

[0006] Another exemplary embodiment according to the
present invention is a collapsible canopy frame, which
includes a plurality of side poles and a center support pole.
The center support pole has an upper end and a lower end,
and a head member for supporting a center of a canopy cover
is attached at the upper end. A plurality of scissor assemblies
are provided for coupling the side poles to one another and
to the center support pole. Each scissor assembly includes
two ribs that are rotatably coupled to each other. Each rib has
an upper end and a lower end and is oriented in a generally
vertical direction when the canopy frame is in a collapsed
state. The lower end of each rib moves upward by a first
distance as the collapsed canopy frame in the collapsed state
is opened to an open state, such that the rib becomes oriented
in a generally horizontal direction. The head member of the
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collapsible canopy moves upward between the collapsed
state and the open state by a second distance that is greater
than the first distance.

[0007] These and other aspects of the invention will be
more readily comprehended in view of the discussion herein
and accompanying drawings, in which like reference numer-
als designate like elements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of a collapsible
canopy frame in an exemplary embodiment according to the
present invention in a fully erected state;

[0009] FIG. 2 illustrates a stationary mounting bracket
and a sliding mounting bracket mounted on a side pole of the
collapsible canopy frame of FIG. 1;

[0010] FIG. 3 illustrates an opening operation of the
collapsible canopy frame of FIG. 1;

[0011] FIG. 4 illustrates a cross sectional view of upper
and lower connecting brackets in an exemplary embodiment
according to the present invention;

[0012] FIG. 5 illustrates a cross sectional view of upper
and lower central hubs in an exemplary embodiment accord-
ing to the present invention;

[0013] FIG. 6 illustrates an upward movement of the
center support pole of the collapsible canopy frame of FIG.
1

[0014] FIG. 7 is a cross-sectional view that illustrates
coupling between a fixing bracket/lower central hub and an
inner pole of the collapsible canopy frame of FIG. 1; and

[0015] FIG. 8 is a cross-sectional view of FIG. 7 along the
line A-A.

DETAILED DESCRIPTION

[0016] In one exemplary embodiment according to the
present invention, the length of the scissor assemblies in a
collapsible canopy frame is reduced as compared to a
conventional canopy frame, while the number of scissor
assemblies are increased, such that the length of the canopy
frame in a collapsed state is reduced, while keeping the size
of the canopy frame in the open state to be substantially the
same as the conventional canopy frame having less number
of longer scissor assemblies.

[0017] Further, a structure is provided in the collapsible
canopy frame of the exemplary embodiment to maintain the
distance between the top of the center support pole to the
ground to be substantially the same as that of conventional
canopies having longer scissor assemblies. This way, the
collapsible canopy frame of the exemplary embodiment can
fit in a trunk of a typical passenger vehicle, while the top of
the center support pole moves upward by a sufficient dis-
tance such that the desired roof slope of the canopy can be
achieved and a conventional canopy cover can be used.

[0018] In the exemplary embodiment, there is provided a
canopy frame for a canopy of certain size, which may be
substantially the same as the standard or conventional
canopy size. The number of scissor assemblies can be
increased by a factor of two over that of conventional
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canopy frames, while the length of each scissor assembly
can be decreased by one half.

[0019] In addition to reducing the length of the scissor
assemblies, the length of the side poles are also reduced in
the exemplary embodiment. This is achieved by using
telescoping sections in the side poles. For example, in the
exemplary embodiment, three sections form each side pole.
The number of telescoping sections may be different in other
embodiments. Locking mechanisms are used to fix the
sections of the telescoping side pole in an extended position.
The locking mechanisms may be configured similar to a pull
pin assembly illustrated in FIG. 2 or a locking pin assembly
illustrated in FIGS. 7 and 8.

[0020] Further, the center support pole is telescoping with
two sections where one of the sections is extendable to
compensate for the reduction in the upward movement of the
center support pole resulting from using shorter scissor
assemblies. In the center support pole, an inner pole is lifted
(i.e., telescoped) upward to maintain the shape and function
of the roof of the canopy.

[0021] Different numbers of shorter scissor assemblies
may be used. Further, the length of each shorter scissor
assemblies may be different from one half of the conven-
tional scissor assemblies. Similarly, the number of sections
in each of the telescoping side pole and the center support
pole may be different from three and two, respectively. In
addition, the number and/or length of the side poles may be
different in other embodiments.

[0022] FIG. 1 illustrates a canopy frame 50 in an exem-
plary embodiment according to the present invention. The
canopy frame 50 includes four telescoping side poles 100
and edge scissor assemblies 200 that interconnect each pair
of adjacent side poles 100. The side poles 100 are structured
such that each side pole is located at one of the four corners
of a square. Each pair of adjacent side poles 100 are
interconnected to each other through four edge scissor
assemblies 200. The edge scissor assemblies include inner
edge scissor assemblies 2005 and outer edge scissor assem-
blies 2002 depending on their location with respect to other
edge scissor assemblies, and may also be referred to simply
as inner and outer scissor assemblies, respectively.

[0023] Referring to FIGS. 1 and 2, each side pole 100 has
a substantially square cross-section. In other embodiments,
the side poles may have rectangular or other cross sectional
shapes. Each telescoping side pole includes three telescop-
ing sections 101, 103 and 105, which correspond to upper,
middle and lower sections, respectively. Each telescoping
section has a substantially square cross-section, where the
cross-section of the middle section 103 is smaller than the
cross-section of the upper section 101, and the cross-section
of the lower section 105 is smaller than the cross-section of
the middle-section 103. The lower section 105 is slid into the
middle section 103, which in turn, is slid into the upper
section 101.

[0024] Each telescoping side pole 100 also has mounted
thereon locking pin mechanisms 130 and 132. The locking
pin mechanism 132 is used to fix the middle section 103 to
the upper section 101. Further, the locking pin mechanism
130 is used to fix the middle section 103 to the lower section
105. The locking pin mechanism locks the sections 101, 103
and 105 of the telescoping side pole in various extended
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positions. Each of the locking mechanisms 130 and 132, for
example, is the pull pin assembly 127 of FIG. 2. As an
alternative, it may be the locking mechanism illustrated in
FIGS. 7 and 8, which uses a locking pin 352. The locking
mechanisms 130 and 132 may also be other suitable locking
pin assemblies, a pull pin assembly and/or other locking
mechanisms that would be obvious to those skilled in the art
from the teachings herein.

[0025] Referring now to FIGS. 1 and 2, each side pole
100 has mounted thereon at the top a stationary mounting
bracket 110 that has two connecting members 111 that face
at substantially a right angle to each other. The stationary
mounting bracket 100 also has formed thereon a socket 112
at right angle to connecting members 111 for mounting the
stationary mounting bracket 110 on top of the respective side
pole 100. The socket 112 has a square cross sectional shape
such that the socket will stably receive and engage the top
square end of the side pole 100.

[0026] Each side pole 100 also has slidably mounted
thereon below the stationary mounting bracket 110 a sliding
mounting bracket 120 that has two connecting members 121
facing at substantially a right angle to each other. The
connecting members 121 are facing in substantially the same
direction as the connecting members 111. The sliding
mounting bracket 120 has an opening 122 therethrough for
slidably coupling with the upper section 101. The opening
122 has a substantially square cross sectional shape to
receive in close but slidably fitting relation, the upper section
101, which has a substantially square cross sectional shape.

[0027] A set 10 of edge scissor assemblies 200 are con-
nected between each pair of adjacent side poles 100, and
include two outer edge scissor assemblies 200a that are
pivotably coupled to the respective side poles 100 and two
inner edge scissor assemblies 2005 that are pivotably
coupled to each other and also to the respective outer edge
scissor assemblies.

[0028] The upper and lower outer ends of each of the outer
edge scissor assemblies 200a are connected to connecting
member of stationary bracket 110 and a connecting member
of sliding bracket 120, respectively, using pins such that they
are rotatably (i.e., pivotably) coupled to the respective side
poles 100. As shown in FIG. 2, the upper outer ends of the
outer edge scissor assemblies 200a are pivotably coupled to
the respective stationary connecting members 111 using pins
113 and 115. Each of the pins 113 and 115 may be a screw,
a bolt and nut combination, and/or any other pin having an
axis about which the respective rib of the scissor assembly
200 can pivot. Similarly, the lower outer ends of the outer
edge scissor assemblies are pivotably coupled to the respec-
tive connecting members 121 using pins 123 and 125. The
pins 123 and 125 may be similar to the pins 113 and 115,
respectively.

[0029] Each of the scissor assemblies 200 are formed of a
pair of ribs 200" connected together and rotatable about pivot
202a. Each of the connecting members connected to its
scissor assembly has substantially parallel side walls which
closely fit next to and support substantially parallel side
walls of the rectangular ribs 200" as they rotate. In other
embodiments, the side walls of the connecting members
may not be parallel. Instead, a protrusion or another sup-
porting structure may be formed on the inner surface of one
or both side walls of each connecting member to support the
parallel side walls of the rectangular ribs 200'.
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[0030] Upper and lower inner ends of the outer edge
scissor assemblies 200a are coupled to upper and lower
outer ends of the inner edge scissor assemblies 2005 using
pins 205 and 207, respectively, so that they are pivotable
relative to each other. As the angle between the scissor
assemblies and the connecting members 111 and 121
increases as the canopy frame is opened, the distance
between adjacent side poles 100 is increased. At the same
time, the sliding mounting brackets 120 slide along the
upper section 101 in an upward direction towards the
respective stationary mounting brackets 110. Pull pin assem-
bly 127, in each sliding mounting bracket 120, includes a
pull pin, which is biased to normally engage an aperture in
the upper section 101 and lock the sliding bracket 120 to the
upper section 101. Upon disengaging the pull pin (e.g., by
pulling it from the aperture), the sliding mounting bracket
120 can be moved upward or downward with respect to the
upper section 101. In other embodiments, the sliding mount-
ing bracket 120 may slide on other sections of the respective
telescoping side pole 100. Further, the sliding mounting
bracket may be locked to the telescoping side pole 100 using
other locking mechanisms.

[0031] Ribs of the two inner edge scissor assemblies of
each set 10 of edge scissor assemblies are pivotably coupled
to each other via an upper connecting bracket 210 and a
lower connecting bracket 220. As depicted in FIGS. 1 and
3, the upper end 2025 (i.e., upwardly extending pivoted end)
of one of the two ribs in each inner edge scissor assembly is
pivotably coupled to the upper connecting bracket 210 while
the lower end 202¢ (i.e., downwardly extending pivoted
end) of the other one of the two ribs in each inner edge
scissor assembly is pivotably coupled to the lower connect-
ing bracket 220.

[0032] Referring now to FIGS. 1 and 3, a different set 12
of center scissor assemblies 201 is connected between center
support pole 300 and each set 10 of edge scissor assemblies.
Each of the center scissor assemblies 201 has two ribs 201’
and are essentially the same as the scissor assemblies of the
edge set of scissor assemblies. Each set 12 of center scissor
assemblies has two scissor assemblies 201 which intercon-
nect the center support pole 300 to the mid-point of the
corresponding set of edge scissor assemblies.

[0033] FIG. 3 illustrates a closed position of the canopy
frame, where the ribs 201' that form the center scissor
assembly 201 are in a generally vertical orientation. Upon
opening the canopy frame, the ribs of the center scissor
assembly 201 rotate relative to one another such that the ribs
become oriented in a generally horizontal direction as
depicted in phantom in FIG. 3.

[0034] Inother embodiments, different number and/or size
of center scissor assemblies in each set may be used. When
the number and/or size of the center scissor assemblies are
increased or decreased, as those skilled in the art would
appreciate, the number and/or size of the edge scissor
assemblies should be adjusted correspondingly. For
example, when the number of center scissor assemblies are
doubled to four in each set, the number of the edge scissor
assemblies between two adjacent side poles are doubled to
eight. In such configuration, an upper central hub 330 is
connected to the upper connecting bracket 210 through the
respective ribs of the center scissor assemblies, while the
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lower central hub 340 is connected to the lower connecting
bracket 220 through the respective ribs of the center scissor
assemblies.

[0035] Each upper connecting bracket 210 and the lower
connecting bracket 220 has three connecting members 240,
242 and 244 (shown in FIG. 4), two (240, 242) of which
face at substantially 180 degrees of each other, and the third
(244) of which faces at substantially a right angle with
respect to each of the two 180-degree apart connecting
members. The connecting bracket illustrated in FIG. 4
represents a cross sectional view of both the upper connect-
ing bracket 210 and the lower connecting bracket 220. The
connecting brackets may have other suitable cross sectional
shapes in other embodiments.

[0036] The connecting members of the upper and lower
connecting brackets 210 and 220 pivotably couple with ribs
of the respective set of edge scissor assemblies. The 180-
degree apart connecting members 240, 242 couple the two
inner edge scissor assemblies 2006 to each other, while the
third connecting member 244 is pivotably coupled to upper
and lower central hubs 330 and 340, respectively, on the
center support pole 300 via the respective set 12 of center
scissor assemblies 201.

[0037] FIG. 5 illustrates a central hub, which represents a
cross sectional view of both the upper central hub 330 and
the lower central hub 340. The central hubs may have other
suitable cross sectional shapes in other embodiments. The
upper and lower central hubs 330 and 340 each have four
connecting members 250, 252, 254, 256, each facing one set
of edge scissor assemblies. The upper and lower central hubs
are connected to four different center scissor assemblies that
extend at approximately 90-degrees apart from one other.

[0038] In more detail, two interconnected center scissor
assemblies 201 are coupled between the upper and lower
connecting brackets 210, 220 and upper and lower central
hubs 330 and 340. At the inner end of the ribs 201' of the
center scissor assemblies 201, the upper end of a rib is
pivotably coupled to the respective connecting member of
the upper central hub 330. Further, the lower end of a rib is
pivotably coupled to the respective connecting member of
the lower central hub 340. The center scissor assemblies are
pivotably coupled with respect to one another, and also with
respect to the center support pole.

[0039] Returning now to FIG. 3, the center support pole
300 includes an outer pole 310 and an inner pole 320 that
slide inside of the outer pole 310, and telescope relative to
each other. At the top of the center support pole 300 is a
convex shaped head member 301, which supports a canopy
cover 2 at the center of the canopy frame. At the bottom of
the center support pole 300 is a fixing bracket 350, to which
the inner pole 320 can be fixed.

[0040] By placing four edge scissor assemblies between
each pair of adjacent side poles, the four side poles can be
opened up in a diagonal direction with respect to the axis of
the center support pole 300. This way, the substantially
square shape of the canopy frame is realized.

[0041] FIG. 3 illustrates, in phantom lines, an opening
operation of the collapsible canopy frame of FIG. 1, during
which the inner pole 320 is telescopically extended up from
the outer pole 310. Also, the center support pole 300 has
mounted thereon the upper central hub 330 and the lower
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central hub 340. The upper central hub 330 is slidable with
respect to the outer pole 310 while the lower central hub 340
is substantially stationary with respect to the outer pole 310.

[0042] The fixing bracket 350 is mounted below the
stationary lower central hub 340. The fixing bracket 350 is
fixed to the outer pole 310 and/or the lower central hub 340,
and may be formed as a single integrated piece with the
lower central hub 340. As can be seen in FIG. 3, in the
collapsed state, the inner pole 320 slides down from the
outer pole 310. The inner pole 320 has near its lower end a
locking opening 321 that can be used to fix the inner pole to
the fixing bracket 350.

[0043] As can be secen in FIGS. 3 and 6-8, the fixing
bracket 350 has a square opening 351 (i.e., a central open-
ing) through its center for allowing the square outer perim-
eter of the inner pole 320 to move upward (and downward)
through the square inner passage of the outer pole 310. The
opening 351 is substantially square in shape in the exem-
plary embodiment to engage the inner pole 320 that has a
substantially square cross section. In other embodiments, the
cross section of the outer/inner pole and/or the shape of the
openings may be rectangular or other shape.

[0044] The fixing bracket 350 also has an opening 360 on
its side for inserting a locking pin assembly, which includes
a biasing member 353 (e.g., spring) and a locking pin 352.
The locking pin 352 has formed thereon a flange member
362 for engaging the biasing member 353 such that the
locking pin is biased towards an inner opening 354 of the
fixing bracket 350. Further, the flange 362 is larger than the
inner opening 354 such that the locking pin 352 does not
enter the central opening 351 more than a predetermined
portion (e.g., a tip). The locking pin 352 is coupled to a ring
355, which may be used to pull the locking pin 352 to
disengage the tip of the pin from the inner opening 354.

[0045] As can be seen in FIG. 8, when the locking
opening 321 of the inner pole 320 is aligned with the inner
opening 354 of the fixing bracket 350, the tip of the locking
pin 352 is inserted through both the openings 321 and 354.
Since the locking pin 352 is biased by the biasing member
353 towards the central opening 351, the tip of the locking
pin 352 automatically enters through the locking opening
321 when the openings are aligned, thereby fixing the inner
pole to the fixing bracket 350. When the locking opening
321 is not aligned with the inner opening 354, the tip of the
pin 352 is stopped by the surface of the inner pole 320 from
entering into the central opening 351.

[0046] To open the canopy frame 50 from its closed (i.e.,
collapsed) state, first the telescoping side poles are extended
to a desired length. The side poles 100 are then pulled in
diagonal directions away from each other, and the distance
between the side poles 100 are increased, as is the distance
between the center support pole 300 and the side poles 100.

[0047] During the opening, the scissor assemblies open up
to be oriented in a generally horizontal direction, and the
sliding mounting brackets 120 and the lower central hub 340
also move upward. Therefore, the center support pole 300
which is fixed to the lower central hub 340 is also moved
upward.

[0048] In the exemplary embodiment, the inner pole 320
of the center support pole 300 is moved upward with respect
to the outer pole 310 before expanding the canopy frame by
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moving the side poles away from each other. Because of the
locking opening 321 on the inner pole 320 and the biasing
member 353 that biases the locking pin 352 toward the inner
pole 320, when the inner pole is moved upward by a
predetermined distance, the tip of the locking pin 352 enters
the inner opening 354 and the locking opening 321, thereby
engaging the locking pin to the inner opening 354 and the
locking opening 321, and the inner pole 320 is fixed to the
fixing bracket 350 in an extended state. In other embodi-
ments, the inner pole 320 may be moved upward with
respect to the outer pole 310 either before, during or after
expanding the canopy frame by moving the side poles away
from each other.

[0049] After extending the inner pole 320, as the support
poles are moved away from each other to a furthest distance
possible and the scissor assemblies 200, 201 fully open up,
the lower central hub 340 moves upward, and the outer pole
310 mounted on the lower central hub moves through the
upper central hub 330. Therefore, the inner pole 320 is also
moved upward together with the outer pole 310.

[0050] While the rising of the outer pole by itself may not
be sufficient, since the inner pole 320 has already been
extended, sufficient height is provided to the center support
pole 300 such that the head member 301 is positioned to
support the center top of the canopy cover 2. The height can
be predetermined to correspond to the maximum height of
the center support pole in conventional canopy frames.
Hence, the canopy frame of the exemplary embodiment can
be used as a frame for conventional canopy covers.

[0051] To collapse the canopy in its open state, opposing
steps may be taken in a reverse order. First, the side poles
100 are gathered at the center together with the center
support pole 300. The scissor assemblies 200 and 201 are
closed such that the ribs that form the scissor assemblies are
oriented in a generally vertical direction. Prior to completing
gathering of the side poles 100 at the center, by pulling the
locking pin 352, the tip of the locking pin is disengaged from
the locking opening 321, and the inner pole may be moved
downward. In other embodiments, the locking pin may be
disengaged either before, during or after bringing all the side
poles to the center.

[0052] 1t will be appreciated by those of ordinary skill in
the art that the invention can be embodied in other specific
forms without departing from the spirit or essential character
thereof. The present invention is therefore considered in all
respects to be illustrative and not restrictive. The scope of
the invention is indicated by the appended claims, and all
changes that come within the meaning and range of equiva-
lents thereof are intended to be embraced therein.

[0053] For example, while the exemplary embodiment
described herein has four side poles, other embodiments
may have different number of side poles such as six or eight.
Further, the canopy frame may have other shapes such as
triangular, hexagonal or the like.

What is claimed is:
1. A collapsible canopy frame comprising:

a plurality of side poles;

a plurality of scissor assemblies for coupling the side
poles to one another;
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a center support pole comprising:
an outer pole having an upper end and a lower end;

an inner pole slidable within the outer pole, said inner
pole having an upper end that can extend upwardly
from the outer pole and a lower end that can extend
downwardly from the outer pole;

a plurality of center scissor assemblies for coupling the
plurality of scissor assemblies to the center support
pole;

a fixing bracket fixed to the lower end of the outer pole,
the fixing bracket comprising a central opening around
the inner pole and a side opening; and

a locking pin disposed at least partly in the side opening
of the fixing bracket, said locking pin for fixedly
coupling the inner pole to the fixing bracket.

2. The collapsible canopy frame of claim 1, wherein the
inner pole has a locking opening formed thereon near the
lower end for engagement with the locking pin.

3. The collapsible canopy frame of claim 2, further
comprising:

a biasing member that engages the locking pin and biases
it towards the central opening, wherein the locking pin
engages the locking opening when the upper end of the
inner pole extends upwardly from the outer pole and
the locking opening is aligned with the locking pin.

4. The collapsible canopy frame of claim 1, wherein each
of said scissor assemblies comprises a pair of ribs that are
rotatably coupled to each other about a middle of each of
said pair of ribs.

5. The collapsible canopy frame of claim 1, wherein there
are four interconnected scissor assemblies between each pair
of adjacent said side poles, which comprise two inner edge
scissor assemblies and two outer edge scissor assemblies,
wherein the two inner edge scissor assemblies are pivotably
coupled to each other, and the two outer edge scissor
assemblies are pivotably coupled to the respective said inner
edge scissor assemblies and the respective said side poles.

6. The collapsible canopy frame of claim 5, further
comprising a plurality of upper connecting brackets and a
plurality of lower connecting brackets, wherein the two
inner edge scissor assemblies are pivotably coupled to each
other via respective upper and lower connecting brackets.

7. The collapsible canopy frame of claim 6, wherein two
said center scissor assemblies are pivotably coupled between
the upper and lower connecting brackets and the center
support pole.

8. The collapsible canopy frame of claim 7, further
comprising an upper central hub slidably mounted on the
outer pole and a lower central hub fixedly mounted at the
lower end of the outer pole, each of the upper and lower
central hubs comprising a plurality of connecting members
in a general direction of the respective connecting brackets,
wherein the inner scissor assemblies are pivotably coupled
between respective said connecting members of the upper
and lower central hubs and respective said upper and lower
connecting brackets.

9. The collapsible canopy frame of claim 8, wherein the
lower central hub is fixedly coupled to the fixing bracket.

10. The collapsible canopy frame of claim 1, wherein each
said side pole is a telescoping side pole comprising a
plurality of side pole sections.
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11. The collapsible canopy frame of claim 10, wherein
each said side pole comprises at least one another locking
pin for locking at least two said side pole sections in an
extended position.

12. The collapsible canopy frame of claim 10, wherein
each said side pole comprises three telescoping side pole
sections that can be locked in an extended position.

13. The collapsible canopy frame of claim 1, wherein the
collapsible canopy frame in a collapsed state has the lower
end of the inner pole extending downwardly from the outer
pole.

14. The collapsible canopy frame of claim 1, wherein the
collapsible canopy frame in an open state has the upper end
of the inner pole extending upwardly from the outer pole.

15. The collapsible canopy frame of claim 1, wherein the
biasing member comprises a spring.

16. The collapsible canopy frame of claim 1, further
comprising a head member mounted on the upper end of the
inner pole, wherein the head member is used to support a
canopy cover at a center.

17. A collapsible canopy frame comprising:

a plurality of telescoping side poles;

a plurality of scissor assemblies for coupling the side
poles to one another, each scissor assembly comprising
a pair of ribs that are rotatably coupled to each other;

a center support pole comprising:
an outer pole having an upper end and a lower end;

an inner pole slidable within the outer pole, said inner
pole having an upper end that is extendable upwardly
from the outer pole and a lower end that is extend-
able downwardly from the outer pole, and having a
locking opening formed thereon near the lower end;

a plurality of center scissor assemblies for coupling the
plurality of scissor assemblies to the center support
pole;

a fixing bracket fixed to the lower end of the outer pole,
the fixing bracket comprising a central opening around
the inner pole and a side opening; and

a locking pin assembly disposed at least partly in the side
opening of the fixing bracket, comprising:

a locking pin; and

a biasing member that engages the locking pin and
biases it towards the central opening, wherein the
locking pin engages the locking opening when the
upper end of the inner pole extends upwardly from
the outer pole and the locking opening is aligned
with the locking pin.

18. The collapsible canopy frame of claim 17, wherein
there are four interconnected scissor assemblies between
each pair of adjacent said side poles, which comprise two
inner edge scissor assemblies and two outer edge scissor
assemblies, wherein the two inner edge scissor assemblies
are pivotably coupled to each other, and the two outer edge
scissor assemblies are pivotably coupled to the respective
said inner edge scissor assemblies and the respective said
side poles.

19. The collapsible canopy frame of claim 18, further
comprising a plurality of upper connecting brackets and a
plurality of lower connecting brackets, wherein the two
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inner edge scissor assemblies are pivotably coupled to each
other via respective upper and lower connecting brackets.

20. The collapsible canopy frame of claim 19, wherein
two said inner scissor assemblies are pivotably coupled
between the upper and lower connecting brackets and the
center support pole.

21. The collapsible canopy frame of claim 20, further
comprising an upper central hub slidably mounted on the
outer pole and a lower central hub fixedly mounted at the
lower end of the outer pole, each of the upper and lower
central hubs comprising a plurality of connecting members
facing a general direction of the respective connecting
brackets, wherein the center scissor assemblies are pivotably
coupled between respective said connecting members of the
upper and lower central hubs and respective said upper and
lower connecting brackets.

22. The collapsible canopy frame of claim 21, wherein the
lower central hub is fixedly coupled to the fixing bracket.

23. A collapsible canopy frame comprising:

a plurality of side poles;

a center support pole having an upper end and a lower
end, wherein a head member for supporting a center of
a canopy cover is attached at the upper end; and

a plurality of scissor assemblies for coupling the side
poles to one another and to the center support pole,
each scissor assembly comprising two ribs that are
rotatably coupled to each other, each rib having an
upper end and a lower end and being oriented in a
generally vertical direction when the canopy frame is in
a collapsed state,

wherein the lower end of each rib moves upward by a first
distance as the collapsed canopy frame in the collapsed
state is opened to an open state, such that the rib
becomes oriented in a generally horizontal direction,
and

wherein the head member of the collapsible canopy
moves upward between the collapsed state and the open
state by a second distance that is greater than the first
distance.
24. The collapsible canopy frame of claim 23, wherein the
center support pole comprises:

an outer pole;

an inner pole slidable within the outer pole, said inner
pole having an upper end that can extend upwardly
from the outer pole and a lower end that can extend
downwardly from the outer pole, wherein the head
member is attached at the upper end of the inner pole,

wherein the outer pole moves upward between the col-
lapsed state and the open state, and the inner pole
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moves upward with respect to the outer pole between
the collapsed state and the open state, such that the
center pole is in an extended state.

25. The collapsible canopy frame of claim 24, further
comprising a locking pin for fixedly coupling the inner pole
to the outer pole when the center support pole is in the
extended state.

26. A collapsible canopy comprising:

a plurality of telescoping side poles (100);

a set (10) of edge scissor assemblies (200) between each
of pairs of the side poles, each scissor assembly of said
edge scissor assemblies having relatively rotatable ribs
(2007);

each said set of edge scissor assemblies comprising

outer scissor assemblies (200a) and inner scissor assem-
blies (200b),

a different first said rib of each of the outer scissor
assemblies being pivotably affixed at an upper end of a
different one of the side poles, the first ribs being
pivotably coupled together through upwardly extend-
ing pivoted ends (202b) of the ribs of the inner scissor
assemblies,

a different second said rib of each of the outer scissor
assemblies being pivotably connected to a bracket
which is slidable along a different one of the side poles,
the second ribs being pivotably coupled through down-
wardly extending pivoted ends (202c¢) of the ribs of the
inner scissor assemblies;

telescoping center pole assembly (300) having an outer
pole (310) and an inner pole (320);

a set (12) of center scissor assemblies (201) for each said
set (10) of edge scissor assemblies, each said set of
center scissor assemblies having relatively rotatable
ribs (201",

each said set of center scissor assemblies comprising

a third rib which is pivotably connected to a bracket which
is slidable along the center pole assembly and a fourth
rib which is pivotably coupled to the third rib and is
pivotably coupled to the upwardly extending pivoted
ends (202b) of the ribs in the corresponding set of edge
scissor assemblies, and

a fifth rib which is pivotably connected to a lower end of
the outer pole and a sixth rib which is pivotably coupled
to the fifth rib and is pivotably coupled to the down-
wardly extending pivoted ends (202c¢) of the ribs in the
corresponding set of edge scissor assemblies.

#* #* #* #* #*
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