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SLIDE DOCK AND METHODS OF MAKING AND USING

CROSS-REFERENCE TO RELATED APPLICATIONS

This patent application claims the benefit of U.S. Provisional Patent Application

Serial No. 62/355,226, filed June 27, 2016, which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Portable devices, such as cell phones, tablets, and laptops, are ubiquitous. In

many instances, multiple similar devices may be used and distributed to employees,

customers, or the like. Manually plugging in these devices takes time and, over time,

results in charging cable damage and breakage. Moreover, when manually charging a

large bank of devices, replacing broken cables can be expensive and time consuming.

SUMMARY OF THE INVENTION

One embodiment is a dock for a portable electronic device. The dock includes a

base; an arm extending from the base; a receiving arrangement coupled to the arm and

including contacts disposed on a surface of the receiving arrangement for mating with

contacts disposed on the portable electronic device or a cover disposed over a portion of

the portable electronic device; and a cable extending from the receiving arrangement

configured and arranged to couple the dock to a device for charging or providing data to

or from the portable electronic device.

In at least some embodiments, the base includes at least one guide for guiding

alignment of the portable electronic device with the receiving arrangement. In at least

some embodiments, wherein the receiving arrangement is movable along the arm. In at

least some embodiments, the arm includes a ratcheting track to facilitate locking of the

receiving arrangement to the arm. In at least some embodiments, the arm includes

numbering along the ratcheting track.

In at least some embodiments, the receiving arrangement is rotatable relative to

the arm between at least two positions. In at least some embodiments, the receiving

arrangement includes a recessed rim around the contacts. In at least some embodiments,

the receiving arrangement includes at least one magnet configured and arranged to

facilitate alignment and coupling of the portable electronic device to the dock. In at least



some embodiments, the receiving arrangement includes at least one guide to facilitate

alignment of the portable electronic device with the contacts of the receiving

arrangement.

In at least some embodiments, the base includes at least one extension for

coupling to an opening in a surface to which the base is to be attached. In at least some

embodiments, the base includes at least one magnet to facilitate coupling the base to a

surface. In at least some embodiments, the base includes two opposing guides for guiding

and alignment of the portable electronic device.

In at least some embodiments, the dock further includes a light configured and

arranged to indicate at least one of the following conditions: a) a portable electronic

device is correctly docked in the slide dock; b) the portable electronic device is charging;

c) the portable electronic device is sending data through the slide dock; or d) the portable

electronic device is receiving data through the slide dock. In at least some embodiments,

the light is unlit when there is no portable electronic device in the dock.

Another embodiment is a storage and charging system for a plurality of portable

electronic devices. The storage and charging system includes a plurality of any of the

docks described above arranged in at least one row.

In at least some embodiments, the plurality of the docks is arranged in two

dimensional array. In at least some embodiments, the storage and charging system

further includes a housing for the plurality of docks. In at least some embodiments, the

housing is a cart, cupboard, or cabinet. In at least some embodiments, the housing

includes at least one shelf and each of the docks includes at least one extension to engage

the at least one shelf. In at least some embodiments, the storage and charging system

further includes a plurality of portable electronic devices configured and arranged to be

received by the docks and charged using the docks.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a side perspective view of one embodiment of a cover for a portable

electronic device;

FIG. IB is an end view of one embodiment of a contactor of the cover of FIG. 1A;



FIG. 2A is a side perspective view of one embodiment of a slide dock to receive a

portable electronic device, optionally with the cover of FIG. 1A, according to the

invention;

FIG. 2B is another side perspective view of the slide dock of FIG. 2A with a

receiving arrangement in a different position, according to the invention;

FIG. 2C is a back perspective view of the slide dock of FIG. 2A, according to the

invention;

FIG. 2D is a front perspective view of the slide dock of FIG. 2A with a portable

electronic device being inserted into the slide dock, according to the invention;

FIG. 2E is a close-up view of a portion of the slide dock of FIG. 2A with a cut

away view of a portion of the receiving arrangement, according to the invention;

FIG. 3A is a side perspective view of multiple slide docks of FIG. 2A in a

modular arrangement, according to the invention;

FIG. 3B is a side perspective view of multiple slide docks of FIG. 2A in a modular

arrangement with a portable electronic device docked in each slide dock, according to the

invention;

FIG. 4 is a bottom perspective view of one embodiment of multiple slide docks of

FIG. 2A in a modular arrangement, according to the invention;

FIG. 5 is a bottom perspective view (and partially cut-away) of another

embodiment of the slide dock of FIG. 2A with magnets in the base, according to the

invention; and

FIG. 6 is a view of multiple slide docks in a two-dimensional array in a closet or

cupboard, according to the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

The slide docks described herein are useful for docking portable electronic

devices, such as cell phones, smartphone, tablets, personal digital assistants, portable

computers, and the like for charging, data transfer, or any combination thereof. The slide

docks are particularly useful for docking portable electronic devices which are disposed

within one of the covers described in U.S. Patents Nos. 9,195,270 and 9,331,444; U.S.

Patent Applications Publications Nos. 2016/0065702; 2015/0358439; 2015/0301561; and

2016/0070300; and PCT Patent Application Publication No. WO 2015/127376, all of

which are incorporated herein by reference, or a similar cover that includes contacts on



the exterior of the cover that can mate with contacts of the slide dock, as described in

more detail below. The slide docks may also be used with other portable electronic

devices with or without covers (including conventional covers).

The covers fit over mobile devices, such as smart phones, tablets, personal digital

assistants, portable computers, and the like. Figures 1A and IB illustrate one example of

a cover 100. Protective cover 100 is complimentary in shape to a portable electronic

device. Protective cover 100 is shown being formed of a flexible unitary protective shell

102 having a flexible center panel 104 surrounded by an integral flexible side skirt 106.

Panel 104 and skirt 106 combine to form an interior cavity 108 therebetween that is sized

to at least partially cover the side faces and one of the front and back faces of portable

electronic device 1, and to further extend around a peripheral edge of an opposite one of

the front and back faces of portable electronic device 1 . A continuous integral lip 110

extends inward of side skirt 106 and forms a mouth opening 112 that communicates with

cavity 108. Mouth opening 112 is sized to receive electronic device 1 therethrough into

cavity 108.

Protective cover 100 includes an adapter 114 that is fixedly positioned in side skirt

106. For example, adapter 114 is either over molded, bonded or fastened through side

skirt 106. Adapter 114 is formed of a male plug 116 having a plurality of electrical

connectors 118 that extend into cavity 108 of shell 102 in an arrangement for mating with

a female input/output socket of the portable electronic device. Adapter 114 also includes a

contactor 120 having a plurality of electrical contacts 122 that are spaced away from male

plug 116 at an opposite end of adapter 114. Thus, while male plug 116 is extended into

cavity 108 of shell 102, contactor 120 and its contacts 122 are positioned adjacent to an

exterior of shell 102, whereby plurality of electrical contacts are exposed for connection

to electrical contacts of the modular charge described herein. An optional dam 132 is

formed in outer surface 124 of the protective shell 102. Further details regarding the

cover are provided in the references cited above.

Figures 2A-2E illustrated one embodiment of a slide dock 250. The slide dock

250 includes a base 252, an arm 254 extending from the base, one or more guides 256

disposed on the base, a receiving arrangement 258 coupled to the arm, a cable 260

extending from the receiving arrangement 258, and a plug 262 attached to the cable. The



slide dock 250 is designed to receive, and mate to, a portable electronic device 101

(Figure 2D) with an optional cover 100 (Figure 2D).

The base 252 can provide a resting surface for the portable electronic device and

cover (see, for example, Figure 3B). The one or more guides 256 extend from the base

252 and facilitate guiding and alignment of the portable electronic device with the

receiving arrangement 258 and may also provide lateral support for the portable

electronic device when docked.

The base 252 (or other portion of the slide dock 250) optionally includes a light

270. The light 270 can be used to indicate one or more of the following conditions: a

portable electronic device is correctly docked in the slide dock; the portable electronic

device is charging; the portable electronic device is sending data through the slide dock;

the portable electronic device is receiving data through the slide dock; or the like or any

combination thereof. In some embodiments, the light 270 is lit when one or more of the

conditions are met. In some embodiments, the light 270 is unlit (or lit with a different

color, such as red) if there is no portable electronic device in the slide dock (or if the

portable electronic device is incorrectly inserted into the slide dock). In some

embodiments, the light 270 is lit with a different color for different conditions (e.g., the

light may be lit with a first color when charging and a second color when receiving or

transmitting data). In some embodiments, the light 270 is lit with a first color (e.g.,

yellow or red) if the device is charging and is lit with a second color (e.g., green) if the

device is fully charged (or charged to at least a threshold amount). In at least some

embodiments, a cable 261 (Figure 2C) extends from the receiving arrangement 258 to the

light 270 to control operation of the light.

In the illustrated embodiments, the arm 254 extends orthogonally from the base

252, although other arrangements of the arm and base are also possible. The receiving

arrangement 258 is coupled to the arm 254. In the illustrated embodiments, the position

of the receiving arrangement 258 along the arm 254 is adjustable so that the slide dock

250 can be used with portable electronic devices of different sizes. Figures 2A and 2B

illustrate the receiving arrangement 258 at two different positions along the arm 254. In

other embodiments, the receiving arrangement 258 may be permanently fixed at a

particular position along the arm 254.



To facilitate movement of the receiving arrangement 258, the arm 254 defines a

slot 264. The receiving arrangement 258 includes one or more locking mechanisms 266

(Figure 2C) that can be adjusted between a lock position (where the receiving

arrangement 258 is fixed to the arm 254) and an unlocked position (where the receiving

arrangement 258 can move relative to the arm 254.) In some embodiments, the arm 254

includes a ratcheting track 268 so that the receiving arrangement 258 can be positioned at

multiple sites along the arm corresponding to the sites on the track 268. Optionally, the

arm may include numbering (not shown) along the track so that a user can identify which

site the receiving arrangement 258 is coupled. This can facilitate aligning the receiving

arrangement 258 along the arm 254 for a particular portable electronic device based on

the size of the device and knowledge regarding which number along the track the

receiving arrangement 258 should be placed. For example, a user may determine which

number corresponds to a particular portable electronic device and then arrange other slide

docks similarly to create a modular arrangement of slide docks (see, for example, Figure

6) that can all receive the same type of portable electronic device.

The receiving arrangement 258 includes a housing 272 with optional guides 276

extending from the housing and contacts 274 disposed on the exterior of the housing 272

for mating with contacts on the cover or portable electronic device. Figure 2E provides a

cut-away view of the interior of the housing 272. The contacts 274 are coupled to the

cable 260 through, for example, pins, a circuit board, or any combination thereof, or any

other suitable arrangement. In some embodiments, the housing 272 can include magnets

278 that can be arranged to attract similar magnets in the contactor of the cover to

facilitate alignment of the contacts on the cover with the contacts 274 on the receiving

arrangement 258.

The receiving arrangement 258 and contacts 274 can be arranged similar to the

docking cradles described in U.S. Patents Nos. 9,195,270 and 9,331,444; U.S. Patent

Applications Publications Nos. 2016/0065702; 2015/0358439; 2015/0301561; and

2016/0070300; and PCT Patent Application Publication No. WO 2015/127376,

incorporated herein by reference. For example, the receiving arrangement can include a

docking connector with a recessed rim 275 that can receive the contact 120 (Figure IB) of

the cover 100. The contacts 274 can be any suitable contacts including, but not limited



to, biasing contacts, such as biasing pins, biasing pogo pins, or biasing leaf springs; wire

or pin tips; or the like.

In at least some embodiments, the receiving arrangement 258 may also be

rotatable relative to the arm 254 so that, for example, the receiving arrangement 258 can

be disposed in either of two positions (180 degrees apart) relative to the arm. This can be

particularly useful where the arrangement of contacts 274 is asymmetric, as in the

illustrated embodiment. For example, the illustrated embodiment has the contacts

arranged in two columns with one column having three contacts and the other column

having two contacts. A user can rotate the receiving arrangement 258 between the two

positions (separated by 180 degrees of rotation) so that the left column can have either

three contacts (first position) or two contacts (second position - rotated 180 degrees from

first position).

The cable 260 optionally includes a plug 262 than can be coupled to a charging

station, hub, or other device through which charging power, data, or any combination

thereof can be provided to the slide dock 250 and any portable electronic device coupled

to the slide dock. The plug 262 can be any suitable plug including, but not limited to, a

USB connector, micro-USB connector, a Lightning™ connector, a male or female wall

socket or extension cord connector, or any other suitable connector. Alternatively, the

cable 260 may be directly coupled to the charging station, hub, or other device without a

plug.

The slide dock 250 can be used in a modular arrangement to provide a docking

station for multiple portable electronic devices, as illustrated in Figures 3A and 3B.

Figure 6 illustrates a closet or cupboard with multiple slide docks 250 arranged in a two

dimensional array. The slide docks 250 can also be arranged in a cart or other device for

charging or data transmission/reception.

To facilitate arrangement or placement of the slide dock 250, the base 252 may

have additional components. Figure 4 illustrates one arrangement in which the base 252

has multiple extensions 280, 282 that can engage portions of a shelf or other resting

surface to fix the base 252 to the shelf. In the embodiments of Figure 4, the extension

280 can slide through an opening in the shelf and engage a bottom surface of the shelf.

Extension 282 is a prong with a lip 284 that can fit through an opening in the shelf and



engage the bottom surface of the shelf to hold the slide dock 250 in place on the shelf. In

some embodiments, this allows the slide dock 250 to engage a shelf (or the like) by

sliding the extension 280 into an opening in the shelf and then snapping the extension 282

into a second opening of the shelf.

Figure 5 illustrates another arrangement that includes magnets 286 in the base

250. The magnets 286 can fix the slide dock 250 to suitable metal shelves or other metal

surfaces or to surfaces with corresponding magnets or magnetic material embedded or

disposed on the surface. It will be recognized that other embodiments can utilize screws,

bolts, nails, adhesive, or any other suitable fasteners to attach the base 252 of a slide dock

250 to a surface.

The above specification and examples provide a description of the invention and

its manufacture and use. Since many embodiments of the invention can be made without

departing from the spirit and scope of the invention, the invention also resides in the

claims hereinafter appended.



CLAIMS
What is claimed is:

1. A dock for a portable electronic device, the dock comprising:

a base;

an arm extending from the base;

a receiving arrangement coupled to the arm and comprising a plurality of contacts

disposed on a surface of the receiving arrangement for mating with contacts disposed on

the portable electronic device or a cover disposed over a portion of the portable electronic

device; and

a cable extending from the receiving arrangement configured and arranged to

couple the dock to a device for charging or providing data to or from the portable

electronic device.

2 . The dock of claim 1, wherein the base comprises at least one guide for

guiding alignment of the portable electronic device with the receiving arrangement.

3 . The dock of claim 1, wherein the receiving arrangement is movable along

the arm.

4 . The dock of claim 3, wherein the arm comprises a ratcheting track to

facilitate locking of the receiving arrangement to the arm.

5 . The dock of claim 4, wherein the arm comprises numbering along the

ratcheting track.

6 . The dock of claim 1, wherein the receiving arrangement is rotatable

relative to the arm between at least two positions.

7 . The dock of claim 1, wherein the receiving arrangement comprises a

recessed rim around the contacts.



8 . The dock of claim 1, wherein the receiving arrangement comprises at least

one magnet configured and arranged to facilitate alignment and coupling of the portable

electronic device to the dock.

9 . The dock of claim 1, wherein the receiving arrangement comprises at least

one guide to facilitate alignment of the portable electronic device with the contacts of the

receiving arrangement.

10. The dock of claim 1, wherein the base comprises at least one extension for

coupling to an opening in a surface to which the base is to be attached.

11. The dock of claim 1, wherein the base comprises at least one magnet to

facilitate coupling the base to a surface.

12. The dock of claim 1, wherein the base comprises two opposing guides for

guiding and alignment of the portable electronic device.

13. The dock of claim 1, further comprising a light configured and arranged to

indicate at least one of the following conditions: a) a portable electronic device is

correctly docked in the slide dock; b) the portable electronic device is charging; c) the

portable electronic device is sending data through the slide dock; or d) the portable

electronic device is receiving data through the slide dock.

14. The dock of claim 13, wherein the light is unlit when there is no portable

electronic device in the dock.

15. A storage and charging system for a plurality of portable electronic

devices, comprising:

a plurality of the docks of claim 1 arranged in at least one row.

16. The storage and charging system of claim 15, wherein the plurality of the

docks is arranged in two dimensional array.



17. The storage and charging system of claim 15, further comprising a housing

for the plurality of docks.

18. The storage and charging system of claim 17, wherein the housing is a

cart, cupboard, or cabinet.

19. The storage and charging system of claim 17, wherein the housing

comprises at least one shelf and each of the docks comprises at least one extension to

engage the at least one shelf.

20. The storage and charging system of claim 15, further comprising a

plurality of portable electronic devices configured and arranged to be received by the

docks and charged using the docks.
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