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(57) Abrege(suite)/Abstract(continued):

apparatus also includes a removable coaster configured to be placed within the cup holder and cover the electrical connector. The
removable coaster has a plurality of ridges extending therefrom. The plurality of ridges Is configured to extend into the plurality of
grooves In the bottom of the cup holder. A surface Is positioned below the aperture. The surface has at least one weep hole and at

least one wall between the surface and the electrical connector. Finally, the apparatus comprises a drip line in the path of liquid flow
from the at least one weep hole.
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ABSTRACT

An apparatus for controlling liquid in a cup holder is provided. The apparatus
includes a cup holder having a bottom, wherein the bottom has at least one aperture and a
plurality of grooves. An electrical connector is located within the at least one aperture. The
apparatus also includes a removable coaster configured to be placed within the cup holder
and cover the electrical connector. The removable coaster has a plurality of ridges extending
theretrom. The plurality of ridges is configured to extend into the plurality of grooves in the
bottom of the cup holder. A surface is positioned below the aperture. The surface has at least
one weep hole and at least one wall between the surface and the electrical connector. Finally,

the apparatus comprises a drip line in the path of liquid flow from the at least one weep hole.

Attorney Docket No. H0022841-5446 14
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APPARATUS FOR CONTROLLING LIQUID IN A CUP HOLDER

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is related to the following co-pending United States patent

application :

[0002] United States patent application serial number 12/403,088 entitled “Docking Station
for Portable Electronic Devices” and filed on March 12, 2009.

BACKGROUND
[0003] Portable electronic devices are pervasive in our society today. Often these portable
electronic devices can be coupled to electronic systems within a vehicle. For example,
portable electronic devices containing music are often coupled to an in-vehicle stereo or
entertainment system. To ease connection and disconnection of the portable electronic
devices with the in-vehicle electronic systems, docking stations are used. Docking stations
provide a port for electrical coupling to the portable electronic device and a connection to the
in-vehicle electronic system. Docking stations also typically provide physical support to hold
the portable electronic device in a station position. One type of docking station utilizes a cup
holder in a vehicle for holding of the docking station. This type of docking station is placed
into the cup holder and the portable electronic device is then placed into the docking station
while the docking station is in the cup holder. Examples of docking stations suitable for use
in a cup holder and other docking stations are described in co-pending U.S. Patent
Application No. 12/403,088 .

SUMMARY
[0004] In one embodiment, an apparatus for controlling liquid in a cup holder is disclosed.
The apparatus includes a cup holder having a bottom, wherein the bottom has at least one

aperture and a plurality of grooves. An electrical connector is located within the at least one
aperture. The apparatus also includes a removable coaster configured to be placed within the
cup holder and cover the electrical connector. The removable coaster has a plurality of ridges
extending therefrom. The plurality of ridges is configured to extend into the plurality of
grooves in the bottom of the cup holder. A surface is positioned below the aperture. The

surface has at least one weep hole and at least one wall between the surface and the electrical
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connector. Finally, the apparatus comprises a drip line in the path of liquid flow from the at

least one weep hole.

DRAWINGS
[0005] Understanding that the drawings depict only exemplary embodiments of the present
invention and are not therefore to be considered limiting in scope, the exemplary

embodiments will be described with additional specificity and detail through the use of the

accompanying drawings, in which:

[0006] Figure 1A is an exploded view of one embodiment of an apparatus for controlling

liquid 1n a cup holder;
[0007] Figure 1B is another exploded view of the apparatus of Figure 1A;
[0008] Figure 2 is a perspective view of the apparatus of Figure 1A;

[0009] Figure 3A is a perspective view of one embodiment of a docking station for use with

the apparatus of Figure 1A; and

[0010] Figure 3B is another perspective view of the docking station of Figure 3A.

[0011] In accordance with common practice, the various described features are not drawn to

scale but are drawn to emphasize specific features relevant to the exemplary embodiments of

the present invention.

Attorney Docket No. H0022841-5446 p)
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DETAILED DESCRIPTION
[0012] The present disclosure is directed towards an apparatus for controlling liquid in a cup
holder. The cup holder is located in a vehicle and comprises an electrical port for coupling a
portable electronic device to an electronic system in the vehicle. The cup holder 1s
configured to control liquid located therein to protect the electronic port and associated cables
from liquid intrusion. For example, condensation from a cup placed in the cup holder 1s

safely controlled such that the condensation does not intrude into the electronic port.

[0013] Figure 1A is a top exploded view of one embodiment of an apparatus 100 for
controlling liquid in a cup holder. Apparatus 100 comprises a cup holder 102 with an
electrical connector 104 located therein. Apparatus 100 also includes a removable coaster

106 and a connector harness 108.

[0014] Cup holder 102 comprises a bottom 110, a side 112, and a lip 114. Lip 114 provides a
means to mount cup holder 102 within a circular aperture of a vehicle. For example, in one
embodiment, bottom 110 of cup holder 102 is placed into a circular aperture on a surface
within a vehicle and lip 114 contacts the surface to support cup holder 102. Side 112 of cup

holder connects lip 114 to bottom 110. Bottom 110 supports cups or other items placed
within cup holder 102.

[0015] In the embodiment shown in Figure 1A, cup holder 102 has a generally cylindrical
internal shape such that cup holder is primarily designed for generally cylindrical objects. In
other embodiments, however, cup holder 102 comprises square, rectangular or other shapes.
In one embodiment, cup holder 102 is composed of aluminum and has nickel plating on
exposed surfaces. In other embodiments, cup holder 102 is composed of materials other than
aluminum, such as plastic. Additionally, although in this embodiment, cup holder 102 is
configured to hold a single cup (or other item), in other embodiment, cup holder has multiple

locations for cups.

[0016] Electrical connector 104 is configured to mate with another electrical connector on a
portable electronic device. For example, as shown in Figures 3A and 3B, electrical connector
104 is configured to mate with an electrical connector on a docking station. In the

embodiment shown in Figures 1A and 1B, electrical connector 104 is mounted in bottom 110
of cup holder 102.

[0017] Electrical connector 104 is mounted to cup holder 102 via connector harness 108.

Electrical connector 104 mounts to connector harness 108 and connector harness 108 mounts

Attorney Docket No. H0022841-5446 3
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to cup holder 102 to hold connector 104 in place within cup holder 102. In this embodiment,
electrical connector 104 and connector harness 108 are configured to disconnect from cup
holder 102. This enables manufacturing process to be performed on cup holder 102 without
connector 104 and connector harness 108 attached. For example, in some embodiments 1t 1S
advantageous to perform nickel plating on cup holder 102 without having connector 104 or

connector harness 108 attached thereto.

[0018] In this embodiment, electrical connector 104 mounts to connector harness 108 via a
plurality of screws (not shown), and connector harness 108 mounts to cup holder 102 via a
plurality of screws (not shown). In other embodiments, however, other fastening devices,
such as glue or bolts, may be used. In an alternative embodiment, connector harness 108,

connector 104, and cup holder 102 are formed of a single integral piece of material.

[0019] An electrical cable 116 is coupled to connector 104 to transport signals to and from
electrical connector 104. In one embodiment, electrical cable 116 is coupled on one end to

electrical connector 104 and on the other end to an in-vehicle electronic system.

[0020] As mentioned above, coaster 106 is a removable portion of apparatus 100. When
placed in cup holder 102, coaster 106 covers electrical connector 104. To access electrical
connector 104 and connect a mating electrical connector thereto, coaster 106 is removed from
cup holder 102 as shown in Figure 2. In one embodiment, coaster 106 is composed of rubber.
In other embodiments, coaster 106 is composed of silicon, a rubber-silicon mix, or other

flexible matenals.

[0021] Coaster 106 comprises two grooves 118 to aid in removal of coaster 106 from cup
holder 102. To remove coaster 106 a user places one finger in each groove 118 and squeezes
the grooves towards each other. Squeezing grooves 118 towards each other enables the user
to more easily grip coaster 106 and pull coaster 106 out of cup holder 102. Additionally,
grooves 118 enable the user to pull coaster 106 out of cup holder 102 from the center, which
aids in releasing any liquid seal between coaster 106 and cup holder 102. In one
embodiment, grooves 118 are closed on the bottom such that any liquid entering grooves

does not leak out below coaster 106.

[0022] Referring now to Figure 1B, a bottom exploded view of apparatus 100 1s shown. Cup
holder 102 comprises an aperture 202 to enable access to connector 104 through bottom 110
of cup holder 102. Cup holder 102 also comprises an alignment feature 204 for aligning

connector harness 108 (and thus connector 104) within cup holder 102. Alignment feature

Attorney Docket No. H0022841-5446 4
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204 matches with a corresponding alignment feature 120 (shown in Figure 1A) on connector
harness 108. Alignment features 204 and 120 ensure that connector harness 108 is connected
to cup holder 102 in the proper orientation. This in turn ensures that connector 104 1s
installed within cup holder 102 in the proper orientation. Installing connector 104 in the
proper orientation ensures that a docking station or portable electronic device placed into cup

holder 102 can properly mate with connector 104.

[0023] Aperture 202 in cup holder 102 is a generally circular aperture with a flattened portion
203. The circular aperture 202 and flattened portion 203 match with a corresponding circular
feature having a flattened portion on a docking station (shown in Figures 3A and 3B) to be
installed in cup holder 102. This provides easier alignment of the connector on the docking

station with connector 104.

[0024] Referring now to Figure 2, a top perspective view of apparatus 100 is shown with
coaster 106 removed. In this embodiment, electrical connector 104 1s mounted in aperture
202 in bottom 110 of cup holder 102. Electrical connector 104 is mounted such that there 1s a
gap between electrical connector 104 and the sides of aperture 202. Thus, liquid flowing on

bottom 110 and over the sides of aperture 202 does not contact electrical connector 104.

[0025] Referring back to Figures 1A and 1B, coaster 106 also has a protruding feature 208
that matches with aperture 202. Feature 208, therefore, is generally circular with a flattened
portion 209. When coaster 106 is placed in cup holder 102, feature 208 extends into aperture
202. In addition, coaster 106 comprises a plurality of protruding ridges 210 that match with a
plurality of grooves 122 of cup holder 102. When coaster 106 is placed in cup holder 102,
ridges 210 extend into grooves 122 and form a labyrinth seal between coaster 106 and cup
holder 102. The labyrinth seal restricts the flow of liquid between coaster 106 and cup holder
102. Thus, when coaster 106 is placed in cup holder 102, liquid spilled or otherwise present
on coaster 102 slowly flows under coaster 102 and into aperture 202 of cup holder 102. For
example, in one embodiment, the labyrinth seal allows a flow of liquid equal to a slow drip.
Thus, a slow flow of liquid is allowed, such that liquid does not pool indefinitely within cup
holder 102. The slow flow of liquid enables the liquid to flow out of cup holder 102 such that
the when coaster 106 is removed a large pool of liquid is not left to flow down in cup holder
102 and onto connector 104. In another embodiment, the labyrinth seal completely blocks
the flow of liquid, thus all liquid on top of coaster 106 remains on top of coaster 106, and no

liquid flows through the labyrinth seal. The weight of items on top of coaster 106 aids in

Attorney Docket No. H0022841-5446 5
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forming the labyrinth seal by providing force on coaster 106 to press ridges 210 into grooves
122.

[0026] The height of protruding ridges 210, the corresponding depth of grooves 122, and the
number of ridges 210/grooves 122 affect the flow rate of the liquid through the labyrinth seal.
For example, additional ridges 210 and corresponding grooves 122 provide greater restriction
on the flow of liquid through the labyrinth seal. Thus, a larger number of ridges 210 and
corresponding grooves 122 reduce the flow rate of liquid through the labyrinth seal.
Additionally, the taller protruding ridges 210 and deeper grooves 122 provide larger
restriction on liquid flow, and therefore reduce the flow rate of liquid through the labyrinth

seal.

[0027] In the embodiment shown in Figures 1A and 1B, ridges 210 and grooves 122 form
concentric rings. In other embodiments, other shapes are used for ridges 210 and grooves
122. Coaster 106 is slightly smaller in diameter than the inside of cup holder 102, such that
liquid present on top of coaster 106 may flow between the side of coaster 106 and side 112 of
cup holder 102. Liquid flowing through labyrinth seal slowly flows between coaster 106 and
bottom 110 of cup holder 102. After the liquid flows slowly through the labyrinth seal, the
liquid flows into aperture 202 of cup holder 102. When coaster 106 is installed in cup holder
102, there is a small gap between the bottom of feature 208 and top surface 124 of connector
harness 108. The liquid flowing through labyrinth seal of coaster 106 flows to the bottom of
feature 208, from the bottom of feature 208 the liquid drips onto top surface 124 of connector
harness 108. Once the liquid is on top surface 108 of connector harness 108, the liquid flows

out of weep holes 126 formed between connector harness 108 and cup holder 102.

[0028] Weep holes 126 have a large enough volume to support a higher fluid flow rate than
allowed by labyrinth seal. Thus, liquid flowing through labyrinth seal will not pool on top
surface 124 of connector harness 108, because the liquid can flow out weep holes 126 faster
than the liquid can flow onto top surface 124 through labyrinth seal. Connector harness 108
also has a wall 128 surrounding connector 104 to prevent the liquid on top surface 124 from
intruding into connector 104. Wall 128 forms a barrier between connector 104 and top

surface 124 of connector harness 108.

[0029] In the embodiment shown in Figures 1A and 1B, connector harness 108 comprises
two weep holes 126 on opposite edges of top surface 124. Weep holes 126 are located on

opposite edges of top surface 124 in order to better allow liquid on either side of top surface

Attorney Docket No. H0022841-5446 6
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124 to flow out one of the weep holes 126 without having to flow across to the other side of
top surface 124. In this embodiment, weep holes 126 are beveled edges of connector harness
108. The beveled edges form a space between connector harness 108 and cup holder 102.
This space allows liquid to flow between cup holder 102 and connector harness 108. In other
embodiments, connector harness 108 comprises one or more than two weep holes 126.
Furthermore, in other embodiments, weep holes 126 are of different shapes and/or at
locations within connector harness 108, for example, in another embodiment, weep holes 126

are circular apertures extending from top surface 124 through connector harness 108.

[0030] Liquid flowing through weep holes 126 travels to drip line 211 (shown in Figure 1B).
Drip line 211 is a projected ridge extending from bottom surface 212 of connector harness
108. Drip line 211 is shaped and oriented such that liquid flowing through weep holes 126
accumulates on drip line 211, forms into droplets, and drips from drip line 211 away from
connector harness 108. Drip line 211 is positioned such that at least part of drip line 211 1s In
the path of liquid flowing from weep holes 126. For example, as shown in Figures 1A and
1B, portions of drip line 211 are located directly below weep holes 126 such that liquid
flowing through weep holes 126 flows down to drip line 211. Additionally, drip line 211
projects outward from bottom surface 212. This causes liquid flowing to drip line 211 to
form into drops and fall from drip line 211 due to the surface tension of the liquid. Thus, the
liquid does not wrap around connector harness 108 and flow along bottom surface 212 of
connector harness 108 to come near the junction of connector 104 and cable 116. As shown
in Figures 1A and 1B, the portions of drip line 211 below weep holes 126 connect directly to
weep holes 126 such that liquid flowing through weep holes 126 sticks onto a surface and
flows directly to drip line 211. Drip line 211 projects in a downward direction such that
eravity causes the liquid to flow to point of drip line 211 and form a droplet. Drip line 211 1s
also positioned such that drips falling from drip line 211 do not contact connector 104 or the
junction between connector 104 and cable 116. In the embodiment shown in Figures 1A and
1B, drip line 211 extends around the entire perimeter of bottom surface 212 of connector
harness 108. In other embodiments, however, drip line 211 is located only directly below
weep holes 126. In yet other embodiments, drip line 211 is a feature that projects to one or

more peaks.

[0031] Electrical cable 116 is coupled to electrical connector 104 and is held in place near

electrical connector 104 with a clamp 206. Clamp 206 comprises a movable portion that is

Attorney Docket No. H0022841-5446 7
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closed against a stationary portion to hold cable 116 in place. Holding cable 116 in place

reduces the strain on the junction between connector 104 and cable 116.

[0032] Figures 3A and 3B illustrate one embodiment of a docking station 300 for use in cup
holder 102. Docking station 300 comprises a body 302, a base 304, and a connector plug
305. Body 302 1s used to couple to and support a portable electronic device. Body 302
comprises an electrical connector 306 for mating with an electrical connector on a portable
electronic device. Base 304 is generally cylindrical and supports docking station 300 in cup
holder 102. Connector plug 305 is also generally cylindrical shape and has a flattened
portion 308 that matches with aperture 202 cup holder 102. Connector plug 305, therefore, 1s
shaped to fit into aperture 202 of cup holder 102. Connector plug 305 comprises a second
electronic connector 310 for mating with electrical connector 104 of apparatus 100. Flattened
portion 308 of base 300 and flattened portion 203 of aperture 202 in cup holder 102 ensure
proper orientation of the electronic connector 310 in base 304 with electrical connector 104 1n

apparatus 100.

[0033] To place docking station 300 in apparatus 100, coaster 106 is removed from cup
holder 102. To remove coaster 106, a user places their fingers in grooves 118 and squeezes
the material of coaster 106 between grooves 118 to grip coaster 106. The user then removes
coaster 106 from cup holder 102. Docking station 300 is then placed in apparatus 100 by
aligning flattened portion 308 of base 304 with flattened portion 203 of aperture 202. The
electronic connector 310 in base 304 of docking station 300 is then mated with electrical

connector 104 n apparatus 100.

[0034] When docking station 300 is placed in apparatus 100 and a portable electronic device
is mounted in docking station 300, the portable electronic device is coupled through docking

station, electrical connector 104 and cable 116 to an in-vehicle system.

[0035] To use apparatus 100 to hold items other than docking station 300, such as a cup,
docking station 300 is removed and coaster 106 is placed within cup holder 102. Coaster 106

is placed into cup holder 102 such that feature 208 and flattened portion 209 align with
aperture 202 and flattened portion 203, thus allowing protrusions 210 on coaster 106 to
engage into grooves 122 in bottom 110 of cup holder 102. Connector 104 is then protected
from intrusion by liquid spilled into apparatus 100 or from condensation off of the item 1n

apparatus 100. Although in this embodiment, docking station 300 is shown as coupling with
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electrical connector 104, in other embodiments, other portable electronic devices are

configured to couple with electrical connector 104.

[0036] Although specific embodiments have been illustrated and described herein, it will be
appreciated by those of ordinary skill in the art that any arrangement, which is calculated to
achieve the same purpose, may be substituted for the specific embodiment shown. This
disclosure is intended to cover any adaptations or variations of the inventions herein.
Therefore, it is manifestly intended that the inventions herein be limited only by the claims

and the equivalents thereof.

Attorney Docket No. H0022841-5446 O



CA 02706162 2010-06-01

CLAIMS

What 1s claimed is:

1. An apparatus for controlling liquid in a cup holder, the apparatus comprising:

a cup holder having a bottom, the bottom having at least one aperture and a plurality
of grooves;

an electrical connector located within the at least one aperture;

a removable coaster configured to be placed within the cup holder and cover the
electrical connector, the removable coaster having a plurality of ridges extending theretfrom
and configured to extend into the plurality of grooves in the bottom of the cup holder;

a surface positioned below the aperture, the surface having at least one weep hole and
at least one wall between the surface and the electrical connector; and

a drip line in the path of liquid flow from the at least one weep hole.

2. The apparatus of claim 1, wherein the surface is located on a connector harness, the
connector harness mounted to the cup holder and having the electrical connector mounted

thereto.

3. The apparatus of claim 1, wherein the plurality of grooves and the plurality of ridges

form a labyrinth seal between the removable coaster and the cup holder.

4, The apparatus of claim 1, wherein the plurality of grooves is two grooves and the

plurality of ridges 1s two ridges.

5. The apparatus of claim 1, wherein when the removable coaster is in the cup holder, a

slow drip of liquid is allowed through the aperture in the cup holder.

6. The apparatus of claim 1, wherein the plurality of ridges form concentric rings on the

removable coaster and the plurality of grooves form concentric rings on the bottom of cup
holder.

7. The apparatus of claim 1, wherein the at least one weep hole comprises a beveled

edge of the surface.

Attorney Docket No. H0022841-5446 10
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8. The apparatus of claim 1, wherein at least one weep hole comprises a first weep hole
on a first edge of the surface and a second weep hole on a second edge of the surface,

wherein the first and the second weep holes are on opposite edges of the surtace.

9. The apparatus of claim 1, wherein the coaster comprises a plurality of grooves on a
top surface, the plurality of grooves configured to aid in removal of coaster from the cup

holder.

10.  The apparatus of claim 9, wherein the plurality of grooves are closed such that liquid

does not leak out.

11.  The apparatus of claim 1, further comprising:
a removable docking station comprising:
a first electrical connector for a portable electronic device;
a second electrical connector configured to mate with the electrical connector
located within the at least one aperture;

a connector plug configured to match with the at least one aperture.

12. A cup holder comprising:
a bottom surface having at least one aperture and a plurality of grooves;
a coaster having a plurality of ridges configured to extend into the plurality of
grooves; and
a connector harness mounted to the cup holder, the connector harness comprising:
a surface positioned below the at least one aperture, the surface having an
electrical connected mounted thereon;
a wall surrounding the electrical connector; and
at least one weep hole; and

a drip line located below the at least one weep hole.

13.  The cup holder of claim 12, wherein the plurality of grooves and the plurality of
ridges form a labyrinth seal between the coaster and the cup holder.

Attorney Docket No. H0022841-5446 11



CA 02706162 2010-06-01

14.  The cup holder of claim 12, wherein when the removable coaster is in the cup holder

a slow drip of liquid is allowed through the aperture in the cup holder.

15.  The cup holder of claim 12, wherein the plurality of ridges form concentric rings on

the removable coaster and the plurality of grooves form concentric rings on the bottom of cup
holder.

16.  The cup holder of claim 12, wherein the at least one weep hole comprises a beveled

edge of the surface.

17.  The cup holder of claim 12, further comprising:
a removable docking station comprising:
a first electrical connector for a portable electronic device;
a second electrical connector configured to mate with the electrical connector
mounted on the surface of the connector harness;

a connector plug configured to match with the at least one aperture.

18.  An apparatus for controlling liquid in a cup holder, the apparatus comprising:

a cup holder having at least one aperture in a bottom and a plurality of grooves on the

bottom;

a first electrical connector mounted in the bottom of the cup holder;

a removable coaster configured to be placed within the cup holder, the removable
coaster comprising a plurality of ridges, the plurality of ridges configured to match with the
plurality of grooves in the cup holder;

a portable electronic device having a second electrical connector configured to match

with the first electrical connector.

19.  The apparatus of claim 18, further comprising:

a connector harness mounted to the cup holder, wherein the first electrical connector
is mounted to the connector harness, the connector harness configured to collect liquid
flowing through the at least one aperture, the connector harness having at least one weep hole
for directing liquid off of the connector harness, and the connector harness having a wall

surrounding the first electrical connector to protect the first electrical connector from

intrusion of liquid on the connector harness.

Attorney Docket No. H0022841-5446 12
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20.  The apparatus of claim 19, wherein the at least one weep hole is a space between the

connector harness and the cup holder.

Attorney Docket No. H0022841-5446 13
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