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(54) SHADE STRUCTURE ASSEMBLIES AND COMPONENTS

(67)  Aribend connector, a plug to receive a rib sock-
et, or a rib to be coupled with an upper or lower hub of a
shade structure is provided that has a pin connection
portion that has a first end configured to be disposed in
a channel of an umbrella or other shade structure hub.
The apparatus has a second portion opposite the first
portion, a first side surface, and a second side surface.
A circumferential width of the pin connection portion is

defined between the first and second lateral surfaces. A
pin channel disposed between the first side surface and
the second side surface. The pin channel has a narrowest
portion disposed between the first side surface and the
second side surface and increases in size between the
narrowest portion and the first side surface and/or the
second side surface.
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Description
BACKGROUND

Field of the Invention

[0001] This application is directed to shade structures,
assemblies, and components, includingumbrella assem-
blies and components.

Description of the Related Art

[0002] Umbrellas typically have a symmetrical config-
uration with an umbrella pole in the center of a canopy
assembly. The canopy assembly can include upper and
lower hubs with rib members that are foldable and ex-
tendable. When extended the umbrella ribs extend a
shade-providing canopy over the rib members and pole.
Therib members extend radially in a symmetrical manner
from the hub or hubs.

SUMMARY

[0003] It is desired to provide shade structures and
components therefor that can provide non-symmetrical
shade structure and umbrella configurations. For exam-
ple, a rectangular umbrella can be provided. Ribs can be
supported from a central hub. The ribs can extend from
the central hub to a periphery of the canopy. Some of the
ribs extend radially from the hub to the periphery of the
canopy. Some of the ribs extend along a direction angled
from a radial direction.

[0004] In one embodiment an umbrella rib apparatus
is provided. The apparatus can be a rib end connector,
a plug to receive a rib socket, or a rib to be coupled with
an upper or lower hub of an umbrella or other shade
structure. The apparatus includes a pin connection por-
tion that has a first end configured to be disposed in a
channel of an umbrella or other shade structure hub. The
apparatus has a second portion opposite the first portion,
a first side surface and a second side surface. A circum-
ferential width of the pin connection portion is defined
between the first and second lateral surfaces. A pin chan-
nel disposed between the first side surface and the sec-
ond side surface. The pin channel has a narrowest por-
tion disposed between the first side surface and the sec-
ond side surface. The pin channelincreases in size along
at least one direction between the narrowest portion and
the first side surface and/or the second side surface.
[0005] The pin channel can increase in size in a radial
direction. The pin channel can have a constant height
from the first side surface to the second side surface.
The pin channel can enlarge symmetrically from the nar-
rowest portion to the first side surface and to the second
side surface. The pin channel comprises an hourglass
shape in longitudinal cross-section.

[0006] At least one of the first side surface and the
second side surface can be tapered toward the first end
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of the pin connection portion. The first side surface and
the second side surface can both be tapered toward the
first end.

BRIEF DESCRIPTION

[0007] Features of the invention can be better under-
stood from the following detailed description when read
in conjunction with the accompanying schematic draw-
ings, which are for illustrative purposes only. The draw-
ings include the following figures:

FIG. 1 is an example of a market umbrella that can
include a novel rib end connector;

FIG. 2 is bottom view of a non-symmetrical, e.g., a
rectangular, umbrella canopy assembly that can in-
clude a novel rib end connector;

FIG. 3 is a view of a rib and hub assembly showing
deflection of some ribs thereof to provide different
angles of ribs extending from hubs thereof;

FIG. 4 is a top view of one embodiment of a hub
assembly that can accommodate different rib orien-
tations aligned with or diverging from radial direc-
tions of a hub thereof;

FIG. 5is a perspective view of the rib end connector
shown in FIG. 4;

FIG. 6 is a free end view of the rib end connector
shown in FIG. 4;

FIG. 7 is a cross-sectional view of the rib end con-
nector shown in FIG. 6 taken at section plane 7-7 in
FIG. 6;

FIG. 8 is a cross-sectional view of the rib end con-
nector shown in FIG. 6 taken at section plane 8-8.

DETAILED DESCRIPTION

[0008] This application discloses aninventive umbrella
and other shade structures and components for the
same. FIG. 1 shows an assembly 100 of an umbrella.
The assembly includes an umbrella pole 104 and canopy
frame that includes an upper hub 116 and a lower hub
120. In this umbrella assembly 100 the lower hub 120 is
moveable along the umbrella pole 104 between a low-
ered position (as shown in FIG. 1) and a raised position
(not shown but between the lowered position and the
position of the upper hub 116). The upper hub 116 and
the lower hub 120 are connected to each other by a
framework of rib members, including upper ribs 108 and
lower ribs 112. The upper ribs 108 are secured at a first
end to the upper hub 116 and at an end opposite the first
end to a canopy member, e.g., fabric (not shown). The
lower ribs 112 are connected to the lower hub 120 at a
first end and to a point along the length of the upper ribs
108 at a second end opposite the first end.

[0009] The umbrella assembly 100 is often used for a
shade structure that is symmetrical about the umbrella
pole 104, e.g., a circular, square, hexagon, or similar
shape. FIG. 2 shows a modified embodiment of an um-
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brella 100A, which includes a frame structure to be
mounted to a pole, similar to that shown in FIG. 1. The
umbrella 100A includes a canopy fabric 102. The um-
brella 100A differs in providing an asymmetric shape, in
thisillustrated embodiment a rectangular shape. The um-
brella 100A includes the upper hub 116 and a plurality
of upper ribs 108 that extend from the upper hub 116 to
a periphery of the canopy fabric 102. As can be seen
some of the upper ribs 108 extend along a radius of the
upper hub 116, e.g., radially relative to the upper hub
116. These hubs are seen at 3, 6, 9, and 12 o’clock in
FIG. 2. Four of the upper ribs 108 extend at a different
orientation to the upper hub 116. FIG. 2 shows that the
umbrella 100A has a connector 130 that is configured to
bend along the length thereof at a point between the end
of a tubular member of the upper ribs 108 and the radially
inner end of the connector 130. The bending of the con-
nector 130 enables the longitudinal axis of the tubular
member to be angled relative to a radial direction of the
upper hub 116.

[0010] FIG. 3 shows the angulation in more detail. The
upper hub 116 can have a hub periphery 121 and a cen-
tral aperture 123 disposed at a center of the upper hub
116. The hub periphery 121 and the central aperture 123
can be circular and a line extending perpendicularly be-
tween these circular structures can be along a radial di-
rection. The upper ribs 108 can be coupled with the upper
hub 116 in the channel 122. The upper ribs 108 can be
secured to a pin 124 coupled with the body of the upper
hub 116. With reference to the upper ribs 108 disposed
at the 3 o’clock position, the upper rib 108 can be dis-
posed in the channel 122 at 3 o’clock and can extend
radially away from the channel 122 and a longitudinal
axis LA1. Anangle B can be defined between the channel
122 in which the upper rib 108 at the 3 o’clock position
is secured and an adjacent channel 122 located coun-
terclockwise from the 3 o’clock position. The angle B can
separate each channel 122 and the channel 122 located
adjacent thereto. The connector 130 can bend to allow
the upper rib 108 in the channel 122 adjacent to and
counterclockwise of the 3 o’clock position to extend along
a longitudinal axis LA2. The longitudinal axis LA2 can be
disposed at an angle A from the longitudinal axis LA1.
As aresult, an angle C can be defined between the lon-
gitudinal axis LA2 and the radial direction of the channel
122 to which the upper rib 108 having the longitudinal
axis LA2 is coupled. The connector 130 is useful but due
to the bending at the narrow portion thereof, the connec-
tor 130 can be subject to fatigue failure.

[0011] FIG. 4 shows a hub assembly 200 that can pro-
vide advantages in eliminating bending while still provid-
ing angulation for asymmetric umbrella configurations as
in FIG. 3. The hub assembly 200 includes a hub 216 that
has a plurality of channels 222 disposed along radial di-
rections of the hub 216. The channel 222 can be provided
with pin 224 to connect the upper ribs 108 thereto. The
foregoing assumes that the hub 216 is an upper hub, but
the hub 216 can be secured to the lower ribs 112 if the
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hub 216 is a lower hub. The channel 222 can be sym-
metrically disposed about the hub 216, e.g., extending
along radial directions that are separated by equal an-
gular distances, e.g., 45 degrees, 60 degrees, 90 de-
grees or other equal angular spacing. The channel 222
can have a common circumferential width at each posi-
tion. The channel 222 can be configured to each receive
a rib end connector 300 coupled with an elongate tubular
member of a corresponding upper rib 108. FIG. 4 shows
that the rib end connector 300 can be positioned along
alongitudinal axis LA2 that is angled compared to a lon-
gitudinal axis LA1, which corresponds to a direction of a
rib aligned with a radial direction of the channel 222. An
angle D can be provided between the longitudinal axis
LA1 and the longitudinal axis LA2. The angle D allows
an upperrib 108 coupled with the channel 222 and angled
as shown to reach a corner of a rectangular or other
asymmetric umbrella structure, in a manner similar to
that shown in FIG. 3 but without requiring bending within
the rib end connector 300.

[0012] FIG.5shows thattherib end connector 300 can
include a rib connection portion 304 and a pin connection
portion 308. The rib connection portion 304 can be con-
figured to be coupled with a tubular member of the upper
rib 108. For example, the tubular member can be open
at the first (radially inner) end. The rib connection portion
304 can be a reduced thickness or reduced profile pro-
jection from or compared to the pin connection portion
308 such that the rib connection portion 304 can be in-
serted into the tubular member. The tubular member wall
thickness and the reduced thickness or profile portion
can be sized or configured such that the tubular member
of the upper rib 108 is flush with the profile of the pin
connection portion 308.

[0013] FIG. 6 shows thattherib end connector 300 can
be tapered such thatthe end of the pin connection portion
308 opposite the rib connection portion 304 can be re-
duced profile compared to the location of the pin connec-
tion portion 308 adjacent to the rib connection portion
304. Specifically, opposing side surfaces 328 can taper
towards each other as they extend away from the con-
nection portion 304 and towards a distal end of the pin
connection portion. The pin connection portion 308 can
taper to a rounded nose portion that had a profile or size
less than the profile or size of the rib connection portion
304.

[0014] FIGS. 7 and 8 shows that the rib end connector
300 has a varying size pin channel 320 disposed there-
through. The pin channel 320 can have a narrowest por-
tion 324 disposed at a central portion of the rib end con-
nector 300, e.g., along a longitudinal central plane of the
rib end connector 300. The narrowest portion 324 can
be sized to be slip fit over the pin 224 such that the rib
end connector 300 can easily rotate about an axis that
is perpendicular to the opening at the narrowest portion
324. That is the rib end connector 300 can rotate about
the axis 302A (see FIG. 5) as the upper ribs 108 move
when an umbrella with the hub assembly 200 is moved
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from open to closed. The pin channel 320 can enlarge in
at least one direction away from the narrowest portion
324 (e.g., hourglass shaped). The pin channel 320 can
enlarge in both directions away from the narrowest por-
tion 324. The pin channel 320 can enlarge along a direc-
tion aligned with the rib connection portion 304 and the
pin connection portion 308. The radially inner to radially
outer dimension of the pin channel 320 can increase be-
tween the narrowest portion 324 and an opposing side
surfaces 328 of the rib end connector 300. The increase
in this dimension can be seen on both sides of the nar-
rowest portion 324. FIG. 7 shows that the increase in this
dimension can have an hourglass shape.

[0015] The pinchannel 320 can have a constantheight
in one embodiment. In this context, the height is the di-
mension perpendicular to the radial dimension. The
shape of the pin channel 320 are the opposing side sur-
faces 328 is oval with a major axis aligned with the radial
direction and a minor axis transverse to the radial direc-
tion. The minor axis at the opposing side surfaces 328
can be equal to the radius of the opening at the narrowest
portion 324.

[0016] In use, the shape of the pin channel 320 allows
an upper ribs 108 including the rib end connector 300
coupled to the hub 216 to be angled away from a radial
direction. The pin channel 320 can allow a pin orientation
P1 (illustrated horizontally by solid lines in FIG. 7) to be
transverse to the opening at the narrowest portion 324
and aligned with the axis 302A. The pin channel 320 can
allow a pin orientation P2 (illustrated angled by dashed
lines in FIG. 7) that provides the angle D seen in FIG. 4.
The angle D is provided by rotating the rib end connector
300 about the axis 302B. The angle D can be achieved
in the opposite direction by rotating the pin orientation
P2 such that the right side portion thereof is above the
direction P1.

[0017] The oval shape of the pin channel 320 provides
that in some embodiments an upper rib 108 with the rib
end connector 300 will tilt in only one direction in addition
to open-close rotation about the pin 224. For example
the upper ribs 108 disposed in a central portion of the
channel 222, e.g., aligned with the horizontal mid-plane
of the hub 216 can tilt in the circumferential direction of
the hub 216 but will not tilt about the longitudinal axis of
the upper rib 108. This one direction tilting allows the
upper rib 108 to extend along a direction that can reach
a corner portion of a rectangular or other asymmetric
shape while another rib can extend along the radial di-
rectionto reach another portion of a periphery of a canopy
fabric 102. By providing such tilting the rib end connector
300 is able to provide for angling the ribs without relying
on bending of a connector.

[0018] In an alternative embodiment, the pin channel
320 lacks the narrowest portion 324. The pin channel
320 can extend from the first opposing side surface 328
to the second opposing side surface 328 forming a slot
within the rib end connector having substantially the
same cross sectional shape therethrough. The enlarged
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internal shape of the pin channel 320 can also accom-
modate the pin orientation P2. The tapered first and sec-
ond opposing side surfaces 328 can accommodate an-
gling of the connection portion 304 about the axis 302B
within the inner walls of the channel 222. The slot formed
by the pin channel 320 can accommodate angling of the
connection portion 304 about the axis 302B on the pin
224,

Claims
1. A shade-structure rib apparatus, comprising:

- a pin connection portion (308) comprising a
first end configured to be disposed in a channel
(222) of a shade structure hub (216), a second
portion (304) opposite the first portion, a first side
surface and a second side surface (328), a cir-
cumferential width of the pin connection portion
(308) being defined between the first and sec-
ond side surfaces (328),

- a pin channel (320) disposed between the first
side surface and the second side surface (328),
the pin channel (320) having a narrowest portion
(324) disposed between the first side surface
and the second side surface (328), the pin chan-
nel (320) increasing in size along at least one
direction between the narrowest portion (324)
and the first side surface and/or the second side
surface (328).

2. Therib apparatus of Claim 1, wherein the pin channel
(320) increases in size in a radial direction.

3. Therib apparatus of Claim 2, wherein the pin channel
(320) has a constant height from the first side surface
to the second side surface (328).

4. Therib apparatus of Claim 1, wherein the pin channel
(320) enlarges symmetrically from the narrowest
portion (324) to the first side surface and to the sec-
ond side surface (328).

5. Therib apparatus of Claim 1, wherein the pin channel
(320) comprises an hourglass shape in longitudinal
cross-section.

6. The rib apparatus of Claim 1, wherein at least one
of the first side surface and the second side surface
(328) is tapered toward the first end.

7. The rib apparatus of Claim 1, wherein the first side
surface and the second side surface (328) are both
tapered toward the first end.

8. The rib apparatus of Claim 1, wherein the second
portion (304) is configured to be secured to a tubular
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member of an umbrella rib (108) to provide a rib as-
sembly.

The rib apparatus of Claim 1, further comprising an
elongate tubular member having an open end portion
having the second portion dispose therein, the elon-
gate tubular member having a free end configured
to be coupled with a periphery of an umbrella canopy.

The rib apparatus of Claim 1, further comprising an
elongate tubular member extending away from the
second portion to a free end, the free end configured
to be coupled with a periphery of an umbrella canopy.

A rib apparatus, comprising:

- a pin connection portion (308) comprising a
first end configured to be disposed in a channel
(222) of a shade structure hub and a second
portion (304) opposite the first portion config-
ured to be disposed within a shade-structurerib,
the first end including a first side surface and a
second side surface (328) that taper together
from the second portion towards a distal end of
the first portion;

- a pin slot (320) disposed between the first side
surface and the second side surface (328), the
pin slot (320) configured to allow angling of a pin
(224) received therein.

The rib apparatus of Claim 11, wherein the pin slot
(320) increases in size from a narrowest portion
(324) towards the first side surface and the second
side surface (328).

The rib apparatus of Claim 11, wherein the pin slot
(320) has a constant height from the first side surface
to the second side surface (328).

The rib apparatus of Claim 11, wherein the pin slot
(320) has a constant width from the first side surface
to the second side surface (328).

The rib apparatus of Claim 11, wherein the pin slot
(320) comprises an hourglass shape in longitudinal
cross-section.

The rib apparatus of Claim 11, wherein the second
portion is configured to be secured to a tubular um-
brella rib (108) to provide a rib assembly.

The rib apparatus of Claim 11, further comprising an
the umbrella rib (108) having an open end portion
with the second portion dispose therein.
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