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PERIPHERAL DEVICES FOR PORTABLE COMPUTER

Field of Invention

This application claims the benefit of United States Provisional Application

- No. 60/591,948, filed July 28, 2004 and ‘United States Provisional Apphcatlon No.

60/678, 451 filed May 6 2005.

Field of the Invention

The present invention relates to the storage and recharging of peripheral
devices within a computer, and in one exemplary embodlment to a computer mouse

that may be stored and recharged ina port of a portable computmg device.

Background of the Invention

Portable computers have recently exceeded desktop computers in their

populanty Laptop (notebook) and tablet style computers may be found in the work ‘

“environment, at home or used.during travel, perhaps ‘as a result of their advantages, '

. particularly when equipped' with wireless communicating technology. ~ Advantages

such as low power consumption, long battery life, small size, low: weight and

commumcability make the portable computer available to nearly everyone -

‘everywhere.  One potential downside of these devices is their interface with
peripheral devices. Often the portable computer must be accompanied by a carrying

case which may be used to store a variety of peripheral devices, such.as a mouse,

power cord, dongles USB cables, etc.
While text 1nput may still occur through a keyboard non-text input and |

selection, via cursor movement such as by pomtmg and chckmg, has contlnuously

~ evolved. Imtlally these functlons were performed w1th the keyboard. Then the wired,
- mechanical mouse V\@as introduced, followed by track balls and joysticks. As the size

" of personal computers has been reduced and laptops were introduCed, “track pads”
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and “eraser-hea ” pointing devices were introduced. At first tethered to the laptop by
a reétn'ctive cable, wireless 'technology has allowed the mouse to now be operated
freely in the vicinity of the compﬁter.

Originally, the mechanical mouse included a captured moving ball and
encoder wherein moverﬁent of the bail generafed an x, y directional signal to control

the cursor. More re'éently, the optical mouse has been developed which may not be

| quite as dependent on a planar resting surface. Originally, optical mouse technology

. bounced a focused beam of light off a highly reflective mouse pad (surfacé), to a

sensor. The mouse pad included a grid of dark lines which interrupted the light beam.
The interruption caused a sensor to send a signal to the computer to trigger cursor

movement. A current type of optical mouse uses a relatively small camera to take as

" may as 1,500 pictures per second. A light-emitting diode (LED) bounces light off a |

work surface into a complimentary metal-oxide semiconductor (CMOS) sensor. The

~ sensor sends each image to a digital signal processor (DSP) which is able to detect

) chahges in pattern in the images. Based on the changes in pattern over a sequence of

images, the DSP determines how far the mouse has ‘moved and sends the coordinétes |
to the computer which moves the cursor based on the poordinatés received from the
mdlise. An optical mbuSe may‘ therefore provide improved tracking resolution, is
devoid of moving parts and may be suitable for dse on a variety of different surfaces.

| Acéordingly,’. within the computer industfy, there is a continiing need to

improve the general interaction of peripheral devices, such as a mouse, with the host

computer. Such irnprdvements may center on expanding the use of a computer port,

-the identification of spécial ports or the development of other unique interface

protocols. Such improvements may also center on the peripheral device geometry and
rhechanical ﬁinctiohality and/or- optical functionality (e.g., adopting a first

configuration when engaging with the computer and a second, more functional and

ergonomically pleasing configuration when utilized by the consumer). The peripheral

devices may include any electronic device capable of uploading or downloading of
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~ information, or even a stand-alone electronic device that may uniquely rely on the

- computer for storage: and/or charging.

Summary of the Invention

In one exemplary embodiment, the present invention is directed at a wireless

&

“device capable of commumcatmg with a computer. The computer includes a location

for storing and rechargrng of the device and the dev1ce may assume a ﬁrst structural
configuration to engage at least partially within a location in the comp‘uter. The

device may then be "recharged and/or stored. The peripheral device structure is also

i

capable of assuming a second configuration when removed from the comiputer. The

device may be capable of controlling movement of an on-screen computer reference,

for example a cursor or pointer. ‘
" In another exernplary embodiment the present invention is direete:d ata syétem
for storing and charging a peripheral device comprising a computer; including a
location for vstoringl'and charging a peripheral device and a device which may be
stored and charged in a eomputer wherein said devtce operates independently of said

computer, or is capable of commumcatmg with sa1d computer. ‘
In another exemplary embodiment, the present invention is d1rected at a device-
capable of commumcatlng with a computer wherein said device 1nc1udes imaging
optics capable of controlling movement of an on—screen computer reference, wherein
the device comprises a 'structure in a ﬁrst state where the imaging optics are in a
stored eonﬁguration, The device is also ‘capahle of configuring into a second state
wherein the hnaginé optics are capable of controlling movement of an on-screen

computer reference. :

Brief Description of the Drawu_lg_

A brief descnptron of the drawings is as follows: e

FIG lisa perspectlve view of a laptop computer which may 1ncorporate the

present invention.
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FIG. 2 is a‘  schematic view of one embodiment of a computer mbuée
according to the present invention.
FIG. 2A is a schematic view of the mouse of FIG. 2 in an expanded
conﬁguratioﬁ. | '
5 FIG. 2B is a schematic side view of the mouse of FIG. 2.
FIG. 3 is a scliematic view of an alternative configuration of the flat mouse
according to the present invention. | | |
FIGS. 4A a;jul' 4B are schematic views of élternative conﬁgurat’ions of the
mouse of FIG. 2. o V o
10 FIGS.. 5A thf'Ough 5E are schematic views of still ﬁlrthqr | alternative
configurations of the mouse of FIG. 2. '
FIGS. 6A iju'ldb 6B are schematic viewé of alternative configurations of
expansion mechanisr:ns" for the flat mouse, according to the present invention.
FiGS. 7, 7A and 7B are various views of the mouse of FIG. 6, according to
- 15 the present invention, showing additional features.
- FIG. 8 is a perspective view of the rﬂouse, according to the present invention,
illustrating a further alternate configuration. | |
~ FIGS. 9A, 9B imd 9C are perspective views and a side view respectively of a
' preferred embodlment of the mouse according to the present 1nvent10n
20 FIG. 10 is a; perspectlve view of a laptop computer 111ustrat1ng an altematlve
storége location for a mouse, according to the present 1nvent10n. ‘
FIG. 11 is ;a perspective view of a laptop computer illustrating another
alternative storagé locﬁtion for a mouée, according to the present invention.
FIGS. 12 and. 12A are perspective views of a laptop computer illustrating
25  further alternative anﬁgurations for a mouse, according to the present invention.
'FI_G; 13isa schematic of the optics used in the-mouse conﬁgu;ation shown in
FIG. 4B, according to jthe pres.ent: invention.

 FIG.14isa ;.schematic of the optics used in the mouse coﬂﬁguration shown in
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FIG. 8, according to the present invention.

FIG. 15 is a perspective view of a low profile USB connector, accor&ing to
the present invention}._

FIG. 16 is a perspective viewv of the connector of FIG. 15 feounted to a
laptop, according to the present invention.

FIG. 17 is a%néthef perspective view of the mouse according to the present

invention.

:Detaﬂed Description of the Inveﬁtion ‘
The present invention is described more fully hereinafter with refeience to the
accompanying drawings,. m which various eiemplary embodiments of fhe invention
-are illustrated. This invention, may, however, be embodied in many different forms,
and should not be construed as limited to the vembodiments set forth herein.
For elenients common to the -various embodiments of the .iIiVention, the
numeri_cal reference characters between the embodinients are held cohstant, but
- distinguished by the addition of an alphanumeric character to the existing numerical
reference cha_racter. ,‘ In other words, for example, an element referenced at 10 in the
first embodiinent 1s _c'orrespondingly. references at 10A; 10B, and’ so forth in
subse’quenf embedirﬂehts. Thus, where an embodiment description uses a ,reference o
cheracter ‘to refer to an element, the reference character applies’ equally; as
distinguished by alphanumeric character, to the other'embodiments where the element
is common. | |
| According to one exemplary embodiment of the presenf inventien, peripheral
electronic devices may be stored and recharged by inserting them into a port, slot or
other 4mechanica1 electrical interfece ina po_rtable' computer. These devices preferably
may operafe in a wireless technology mode using, for instance, RF, Bluetooth or IEEE
802.11 specification radio frequency ‘technology. The peripheral devices may

communicate with integrated wireless technology in the portable computer or may
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operate using a doﬁglé connected to a USB port. FIG. 1 is a perspective view of a
laptdp computer 10 inéluding a slot or port 12 into which a peripheral dévice 20 may
be inserted for storage when not in use and for recharging. Any type ‘of electronic
device which requirés recharging is contefnplated, including those which méy or may
not interface with the computer directly or some types of devices which_ can operate in
either mode. Exampies include but are not Alimited to: a mouse, an MP3"5p1ayer, a .PC _
card with battery pack, a battery pack, a camera, a cell phone, VOIP phdncs and laser .
pointers. It méy ﬂsb includeAa security device such as a biometric devic’e such as a
finger-print scanner; a non-biometric security device, a barcode scanner, a RFID
reader, a ﬂasmight, a dlSC drive, an electro'rﬁc wireless network detector,’ etc. This

invention therefore allows consolidation of peripheral devices and recharging without

- the restriction of cables, cords or chargers.

In one embodiment, the peripheral device 20 may comprise a MP3 playerj
which may fit into the'PC slot of a laptop. Upon insertion of the device into the slot,

the player connects electrically to the laptop for recharging and may transfer music

| froin the laptop to the MP3 player. The MP3 player may be operated independent

- from the laptop and; may include headphones and controls for navigating the stored -

song lists and for general operation. The player may have a cross-sectional shape or

“form factor” to allow insertion into the slot and corresponding electrical contact

locations so that it Iﬁay be readily recharged.

" In another er'nbbdiment, the device may comprise a PC card bat't;nary such as a
lithium polymer battery. The b‘a&ery may also have a form faéfdr that allows it to fit
into a slot or port sucﬁ as a PCMCIA  slot or express card slot in a laptop computer.

The device 20 may.plug into the slot 12 and be recharged by power from the laptop

10. Upon ejection from the slot, the PC card battery may then be inserted into or

.connected via a cable to another electronic device, such as a cell phone, a MP3 player

or PDA, for instance. The PC:card battery may therefore serve as a power source for

any device whiéh may be configured to engage witﬁ a PC card battery.
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In another embodiment, the device may comprise a pointing device (mouse)
for a computer. FIG 2 is a schematic view of a relatively low profile mouse 22
according to one exemplary embodiment of the present invention. The mouse 22 is
shown in a flat or collapsed conﬁguration and is capable of fitting into a s,llot or port in

a portable computer, as indicated‘schematically in FIG. 1. This then provides

convenient storage and rechargmg The mouse 22 may 1nclude a body portion 30

‘which may house the opt10s and electromc as well as functlonal areas or buttons 32

and 34 for selecting functions in the computer, for instance, left click and nght click

functions.- FIG. 2A is a schematic view of the mouse 22 of the present invention in

~an expanded conﬁguration for use with the laptop 10. As shown, a base portion 40 -

has unfolded, hinged around one end of the mouse and may be héld open by a spring
or like mecbanism‘ (not shown). This expansion or clrange in shape of the mouse may
occur automatically upon ejection from the slot or with the assistance of the user
pushing a release bdﬁon to unfold the base 40. The release button (not shown) may
be located anywhere on the mouse, but preferably be located along one side of the
mouse.

In one preferred embodiment, the mouse 22 is configured in its collapsed state
to fit 1nto a PCMCIA slot along a side or end of a laptop The mouse, as with the
peripheral devrces not‘ed ‘above may have a'forrn factor that commdes to the slot i
along with electncal contacts to facilitate rechargmg in the slot.

The expansion of the mouse 22 may therefore be primarily: in helght or
thickness to ‘enable the user to grasp and move the mouse along a surface Further
since a device that will fit into a slot or port such as a PCMCIA may typ1cally be only
about 3-10 mm 1n height, there is typically little room for the operation of optical and
electronic components. Unfolding the mouse 22 may therefore provide extra
functional ‘length for the imaging optics and additional space for sources of
illurnination. This 1s shown schematically in FIG. 2B in the dotted circle ?whereln 50

represents an irnagihg chip including an image plane 52. Reference number 54
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represents an illumination source and 56 a prism or light ptpe. The lines identified as
A and B ‘represent the projection of the image and the tight beam, respectively; onto a
supporting surface (not shown). Accordlngly, unfoldmg of the mouse may enable the
optics to work or allow the optics to better focus on the supporting surface which
would not be as efﬁc1ent under those circumstances where the mouse was not.

unfolded. In add1t10n upon closing of the mouse for storage the optlcs may be

“protected from damage

| When the mouse 22 is ready for storage it may. be collapsed back to its
original form factor ,(EIG. 2) and inserted back into a slot 12 in the laptop 10 (FIG.
1). 'Once'inside' the mouse 22 (of other device 20) may be rechargea by drawing
power from the laptop 10 power supply or altemately, from standard replaceable and

rechargeable laptop batterles

The expans1on of the mouse 22 by tilting a portion thereof upward may be

.from either end. Ergenomically, it may be preferred that the main body 30 of the
“mouse 22 be wider than, or proud to, the folding base portion 40, making the mouse

_ 22 easier to pick up from a flat surface. Alternatively, as shown in FIG. 3, the base

portion 40A may be wider and the body 30A may be raised or pivoted around one end

to create the extra height. In this configuration, it may be advantageous to have a

' depress10n 32 on one or both sides of the mouse 22 to assist in the unfoldmg operatlon

by the user.
FIGS. 4A and 4B illustrate schematic views of alternate methods for _'

expandmg the useable helght of the mouse 22. While FIG. 2B illustrates effectively a

hlnge at one end of the mouse 22, FIG. 4A illustrates a p1vot1ng member 42,

preferably spring loaded, that may be attached to the underside of the body 30 and

- when activated or released pi\}ots outwardly, preferably about 45°, elevating the body

30 off of the supporting surface and rendering the mouse 22 functional (i.e. powering

‘the mouse to an on condition or positioning the optics so that they perform more

efficiently, as noted‘abeve). The pivoting member 42 or “kickstand” may preferably
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~ fold up and may be retained by a detent in the lower surface of the body 30
| FIG. 4B illustrates an alternate configuration for unfolding or expanding the‘
‘useable height of the mouse 22 wherein a top support flap 44 may be pivoted upward
‘whlle the body portion 30 still contalns the majority of the electro- optlcal components
on the supporting surface In this configuration, the optics may be pomted upward to
reflect off the under81de of the top support flap 44, for instance, as an optlcal mirror,
allowing the optics and lllummatlon to be focused on the support surface beneath the
| ‘mouse. The body portlon may include an opening therem for the reflected 11ght to
. reach the supportlng isurface. This is shown in further detail (dotted circlé) in FIG. 13
wherem the sensor ch1p 50 may be placed so that it is pointed upward and the optics
A may be reﬂected off the reflective underside 45 of the flap 44. The base 30 may
have an optlcal hole, or opening 58 through which the supporting surface 24 may be
imaged. | i
An- alternate mechanism for expanding the operating height of the mouse 22
may include a spring' member which rnay be held in a constrained state (when the
mouse is ﬂat) and when released. and allowed to bend, causes the mouse 22 to expand
in height. In other words,‘ a simple bending of the spring member may - allow
.elxpansion of Athe mouse from a supporting surface to improve the ability to gtasp the
mouse and'to 'provi_vde space for the imaging optics to function. Accordingly, the
*mouse device herein lhay include a member that in a first state is constrained and
'whtch in an unconsttained state bends and expands the device in height.
Two exemplary'vconﬁgurations of this feature are shown in FIG. 5A and 5B.
FIG. 5A illustrates a modification of the mouse of FIG. 4A where' the pivoting
member 42A or "‘kickstand” is moved into position by releasing a bottom flap 46 from
. contact with the base 30. The spring member noted above may comprise strips of
material which may form the bottom ﬂap 46 and which may comprise, for instance, a
carbon spnng steel wlnch has been coiled, wound and fonned to have an arc. The arc

' may 1nvert in shape when depressed, or the arc may be constrained in a flat COI‘ldlthI‘l

%



10

15

20

25

WO 2006/015143 PCT/US2005/026836

for storage and when released may form the arc, raising a portion of the mouse 22 off
a supporting surface.! Similarly, a U-shaped section of spring steel which has the ends
of the “U” compressed together (such as with a hair clip) may provide a mechanism

that inverts in curvature to form a “stand” when pressed. In this latter embodiment,

the ends of the “U” may be held closely together by over-molding thcm n a

- compressed condition with a flexible plastic.

Another configuration of this type is shown in FIG. 5B in which the top flap

44A may bend upWafrd in the center upon removal of the mouse from a slot or port to

 allow for the mousev‘22vto_ adopt a functioning condition. As with the éohﬁguration

shown in FIG. 4B, the underside of the top flap 44A, illustrated in FIG. 5B may be

reflective to improve the illumination/opﬁc_ path. The base 30 of the mouse 22 in

FIG. 5B may include recesses at either side of the top flap 44A for ease of grasping,

or the tdp flap 44A may be curved on each side to be narrower at the center than at its

ends. The bendable flap may be overmolded or c_oatéd with plastic to provide a soft-

touch effect. o !

: FIGS. 5C through SE show 'optionswher_e‘at least a portion 31 of the body 30

- of the mouse 22 may bend upon telease of a spring member to increase the working
- height of the mouse‘bff a suppbrt surface.. The spring member may therefore operate
to inwardly bias the ehds of the mouse. In a collapsed or flat state, the mouse 22

“would resemble thatf of FIG. 2. The spring member may be of the aféremenfioned

types which may recover or invert when released from a constrained state, such as

being held by a dete_nt. In FIG. 5C, only the portion 31 may bend to: increase the

height of the mous_d' In FIG. 5D, the mouse 22 is shown as including an area 35 for

touchpad functions, such as dragging and scrolling, as opposed to the ﬁl{ger activated

-switches 32 and 34’ showh on the mouse 22 of FIG. 5C. FIG. 5E. illustrates a

bendable mouse 22 ‘which may recover from a constrained. state wherein the entire
body 30 may form an arc above a supporting "surface and provide improved

ergonomics and spdée- for the imaging ‘optics to function. Here, the structure of the

10
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mouse may Be molded of a flexible plastic and may include a spring member to assist
in forming an arc. In the flexed or expanded state as shown, the shape of the surface
of the mouse 22 may approximate the curvature of the top surface of a ‘conventional.
moﬁse'. In a flattened state, the mouse 22 inay have a form factor whicﬁ allows it to
fit within a port or sI}bt in a laptop for stofaée and for charging. (See FIG. 1). .

In a related: embbdiment, rather than including a spring member in the
stfucture of the moﬁse 22, bending of the flexible mouse 22 may also be provided by
a chord-like member 37, .shown in’,'FIG. 5E as a dotted pair of lines. Tlfle chord-like
member 37 may bé aﬁéched to one end of the body 30 and when connec.:ti’ng the two -

ends of the mouse, and pulling them together, will force the body 30 to be formed into

an arc.

Additional means forAexpanding_ﬂle height of the mouse 22 are shown in

FIGS. 6A and 6B. IIn‘ FIG. 6A a multi-bar linkage S0 may be used, such as a 4-bar

linkage, the linkage comprising a top flap 44B, the body 30 and pivoting members

42B and 42C. One or more of the pivo.ting" members 42B and 42C may be spring
lbaded to. urgé the 'linkage to unfold. This general premise .can also be utilized by
faising the -.optics ‘and electronics from the “imaging surface.‘ In_-“F:IG. 6B av
compressibi‘e, lmateriial' 60 such as a flexible foam, comprising urethane, éilicone,
rubber or the like may: be compressed undér at least a portion of the.tqp flap 44C to
urge thé flap to. uﬁfold around the hinged end and expand the mouse 22 in height
!

when the flap is _re'le,és;:d from its stored condition.

While FIG. 2 illustrates some basic features of the mouse 22 of the present.

‘invention, it may be advantageous to provide additional features for the user. To

" provide “middle buttox_i/scfoll wheel” type functionality, a virtual scroll wheel may be

provided by using a centef spring mechanical slider 70, which includes the ability to

trigger a button when a downward force is applied. This embodiment is shown in

- FIG. 7 with' an enléi'ged view Qf the slider/button mechanism shown iin FIG. 7A.

Moving the slider 70ifore and aft (note arrows, FIG. 7) longitudinally along the

11
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_ mouse 22 will therefore create the similar functionality with respect to moving a

scroll wheel forward and backward. Holding the slider 70 at either extreme position .

~may also provide scrolling (on the computer screen) that may continue until the

position of the slider is released. Depressing the slider may also activate a button in
the mouse body which may serve the same function as a middle button ona standard
mouse. Position detection of the slider 70 may be by linear potentiometer, capacitive

sensing, linear optica‘l encoder or an optical interrupt which may measure the increase

or. decrease in the amphtude of a light 51gna1 to detect relative position. -

A second option for a “middle button/scroll wheel” type functlonahty for the
mouse 22 of the present invention is shown in FIG. 7B and may comprise a touch pad
finger zone 72. which may‘be'capa‘citive, reéistive-or other such method that allows
position detection. " This zone 72 may therefore provide fune_tionality'like a scroll

wheel. For example, rnoving one’s finger forward or aft in the zone 72 may provide

~ the scrolling function.: Tapping the zone 72 to engage a mechanical switch in the

} bo(_iy 30 of the mouse 22 may also provide add_itional. functionality. For _example,

t_apping' the zone 72 Inay_ trigger the condition wherein movement of the mouse 22

" may results in a continuous scrolling action on the computer screen.

A Stili further option is shown in FIG. 8 wherein the low proﬁlemouse 22 .
may include spring' loaded side ’wings 48 which may unfold from depressions 52
within the body_‘ 30 of rhe mouse 22 for improved ergonomics and functionality. The
side wings 48 may 1oei< in place in a vertical or up position and may be epﬁng loaded A
and releaeed by a separate button or by overcoming a detent (not shown). As shown,
the w‘ingé unfold upward, .houveVer it may also be poseible for the wings 48 to unfold
from the sides downward beneath the base 30 and elevate tlre mouse 22. :As shown,
t_}re wings may not expand the actual height of the mouse and may.'f rely on a
compressed optical;, anréngement such as a bundle of optical fibers which would
transrnit information from the supporting surface.

FIG. 14 illustrates a compressed optical arrangement of the ty'pe alluded to

12
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~ above. As with FIG. 2B, an illumination source 54 may project light through a prism

.or lighf pipe 56 on to a supporting surface 24 f'rofh the base 30. A bundle of optical

fibers 62 may receive the information and transmit such from the surface 24 to the

image sensor 50 which includes an imaging plane 52. The fibers may relay only.

diffuse light and not .specular reﬂection; thereby providing reliable image information

to the sensor. _
FIGS. 9A, 9B and 9C are perspeétive views of a preferred embodiment of the
mouse of the present’ invention, illustrating some additional features. The

configuration to expand the vertical height of the mouse for functionality is-similar to

_ the pivot or kickstand configuration shown in FIG. 4A. As-shown in side view in

FIG. 9C the mouse 22A includes a body 30A and pivot member 42D which is shown

extended. As shown, the rear of the mouse may be pivoted upwards, alternatively the

~ front end or both ends may be elevated (see 4-bar linkage of FIG. .6A) to provide the

-expansion inheight for functionality.

FIG. 9A. illustrates a perspective view of the backside of optical mouse 22A
illustréting tﬁe pivot member 42D extended as well as a recess 54 beneath the member
42D for flush stérage of the pivot member 42D when the mouse 22A is'being stored
and recharged in léptop 10 or a similar device‘ ’i"his éollapsed conditibﬁ is shown in

FIG. 9B. The pivot member 42D may bé spring loaded to contact a stop feature when

~ the memiber is rotated o_utwai'd about 45° from the bottom of the mouse 22A. The

spI'ing loading may j.be' .sufﬁcient to support the mouse 22A from collapsing during
normal operatioh- but light ehpugh to collapse the mouse 22A flat withdut damage,
should a relatively s:trong downward force be appliéd.to it (such as a book or other
similar object falling on the mouse). The mouse may also include a detent in the up
position which wOuld increase the force neceséary to collapse the mouse for storage.

FIGS. 9A and 9B also illus&ate a feature wherein the left click 32A and right

click 34_A buttons thay be disposed on the underside of the mouse 22A. 'FIG. 2

illustrates the more conventional configuration with the depressible buttons 32, 34
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located on the topsidc of the mouse 22. In the configuration shown in FIGS. 9A and

9B, the buttons 32A and 34A may therefore be located on the underside of the low

proﬁle optical mouse 22A and may be actuated by rocking the mouse 22A about a

pivot pomt 80. Then, downward pressure may be apphed at either of the front corners

of the mouse 22A to actlvate the click function. In addltlon it should be appreciated

‘that the pivot point 80 is such that it would allow the top side of the mouse, which

may include a ﬁngeractivated input to be actiyated when depressed without activating
the buttons on the bottonl side of said mouse.

- It is also wor_tlt noting that the_ﬁnger activated switches may provide a first
functionality when engaged with the computer and a second functionality when
removed from the cdmputer, wherein_said first and second functionality' are the same
or different a l '

While the mouse or other penpheral devices of the present 1nvent10n may be

-stored and recharged in a slot or port in the edge of a laptop or other s1m11ar

computlng dewce other locatlons are poss1ble For example, in one embodlment

shown in FIG. 10, thetmouse 122 may be stored and recharged in the touch pad area

112 of the laptop - 100 When in such recharge locatlon the mouse may be fully :
. ﬁmctlonal The mouse 122 ~may then be ejected from the area 112 and fllIlCthIl as a
_w1reless mouse adjacent the computer 100. It should be understood that the mouse

‘122 may include a touch pad: on the top surface for the drag and scroll feature or the

mouse 122 may adopt: any of the other embodlments dlsclosed herem such as ﬁnger
activated sw1tches and! a scroll wheel a.nd the use of imaging optlcs

Another conﬁguratron for mterfacmg the mouse with a laptop or similar
device for storage and recharging may use a mouse port module 114 (see FIG. 11)

which may. receive the mouse 122 in a pocket 116 or s1ot therein. The combination

mouse/module may then be plugged into a slot 112A or port to make electrical

contact. The module may incorporate a Bluetooth radio or other compatible means

for. wireless cornmunication ‘with the mouse. While shown in FIC. 11 being '
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.insertable in the touch ‘padv area 112A of the laptop ‘100,' the mociule 114 .'ma.y also be ‘ |
inserted into a port or slot in the edge of the computer. |

It is further envisioned that the ﬂat mouse of the present invention, when in a

thin or‘colllapsed. protile, may be stored at a lo'cation on the keys of the keyboard of

the computer. For example, when the laptop is closed, the mouse. may be pressed
 against the 'ke‘ys deﬂecti'ng them SIightly such that the mouse may be depressed into |

charging contact w1th electncal contacts placed between the keys and ahgned to
interface with the mouse to recharge the battery -

‘Some laptops; or other portable computing _tieviceé may not be equipped with a
compatible radio su_ch as Bluetooth which is embedded inside the laptop. In ofder for
some of the peripheral devices, .sﬁclh as the flat mouse of the present %n‘vention, to
work wi,th»sueh a 'llaptop, an external adaptor or “dongle” containing a rzadio may be
required to communicate with the laptop. This adaptor may plug into a;I;ISB port or -
similar slot and ma);l" allow wireless commurlication from the : mouse to the laptop.

: However typical dohgies are fairly large and project out the side, front or back of the
laptop such that they may become a hazard. Further, they must be removed when the
. laptop is folded up. and stowed This then becomes another peripheral device for the
user to sepa:ately manage and store.- As shown in FIG 12 a dongle 150 may
therefore be integrat'ed' With the flat mouse 22 of the present invention and may be
insertable with the mouse 22 into a slot or poﬂ 12 in the laptop 10 when: the mouse is
recharged Upon eJectlon of the mouse from the laptop for use, the dongle 150 may
remain with the laptop 10 or may be. removed from the mouse 22 and plugged
elsewhere into the laptop (for instance, a USB port) for- communicating between the
mouse and laptop.. In a still further embodimertt, as .shown in FIG. 512A, a USB :
dongle 152 may be stot'ed in a location 154 partially ot entirely in the underside of the
mouse 22. Whe’n not m use the dongle may reside in the depression 154 while the
mouse 22 is being recharged in a laotop 10 (not sﬁown). Upon ejection of the mouse

~ the dongle may be removed and plugged into a-USB port in the laptop.
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In a related embodiment, a low profile dongle may be provided which may not '
need to be removed when the laptop is stowed, e.g., in a bag or carrying case. As
shown in FIG. 15, the low profile dongle 250 may comprise a low profile USB
connector 256 and a thln radio housing i)onion 252 connected by a wire or ribbon
cable 254. The connector may be plugged into a USB pdrt ina laptop‘z'_lﬂ (see FIG.
16) and the radio housing 252 attached to an adjacent flat surface 258:by adhesive,
etc. '. Accordingly, déngle 250 may be conﬁgured such that it does not inf’érfere with-
fhe'opcration of the; lllaptpp 210 or the ability of the laptop to be stdwed. As
illustrated, thevﬂe:xiblle'i cable or wire 254 peniiits opening and closing of the laptop
without interference. The USB c_ohnector may be disconnected from if;’ 'port if the
port is ;'equired ,for: some other use or if the laptop is intendéd for “docking.”
Accordingly, . the pfesént,'invention relates to a dongle for comniunicétihg w1th a
laptop cbmputer, the léptbp including a surface and a port, the doﬁgle cdmprising a
computer connector, a radio and a flexible connector theré_betwéen, threin'the radio
mounts to the surface and is capable of conﬂecting to the COmputer‘ connector via the |
ﬂéxible connector, and wherein the computer connector is capable of connecting to -
séid port. ) | |
| The descifiption and drawings illustratively set forth the preseﬁtly preferred
invention embo_dimeinf. We intend the descriptioh and drawings tq-'ﬂéscribe this

. embodiment and notiitc') limit the scope of the invention. Obviously, it 'is:'}'possible to
modify these embodimients while remainihg within the scope of the following claims.
Therefore, within the gcope of the claims one may practice the inventfoﬁ otherwise

than as the description and drawings specifically show and describe.
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What is éla}ililed is:
1.~ A wireless device capable of cbrnmum'éating with a computer, said
computer including é'location for storing and recharging said device, lsaid device
comprising: ‘ .
5 . a structure in a first state configured to engage at least partially within said
loéatioh_ in said: computer to be rech&ged and/or stored; o
a structure in a second state when removed from said cqmputé;r'icapable of

controlling movement of an on-screen computer reference.

10 . 2. The wireless "device of claim 1 wherein said computer is a laptop
~ computer.
3. The wireless ’device of claim 1 wherein said pointing device comprises

a computer mouse.
15
4. The wireless device of claim 1 wherein said structure in expands in

size when configured in said second state. -

5. The wireless device of claim 4 wherein said expansion in size
20 comprises an expansion in the height of said device at one or more locations on said

device.

6. Thc wireless device of .claim. 1 wherein said location comprises a slot
~ oraport in said compufer.
25 |
7. The wireless device of claim 2, wherein said location comprises a

touch pad area of said laptop computer.
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8. The wireless device of claim 2, wherein said location comprises the

-keyboard area of said laptop computer.

9. ' The wireless device claim 6, wherein said slot is a PCMCIA slot or

5 express card slot.

10.  The. wireless device of claim 5, wherein said device includes a
component hinged to said device which component may be rotated to expand the size
of said device.

10

11.  The wireless device of claim 1, wherein said device further includes a
top side and a bottom side and said device expands in height due to pivoting of a
spring loaded member from said bottom side to engagé' a support surface.
' 15 12. The v{/ir;eless device of élaim 1, wherein said device includes a member

that in a first state is' constrained and which in an unconstrained state bends and

'éxpands said device in hei ght.

13.  The wireless device of claim 1, wherein said device is an optical
20 mouse wherein said bptiéal mouse includes a light-emitting diode (LED) and imaging
optics, wherein said mouse reflects light off a surface and ‘said expansion in height

allows said imaging optics to sense said reflected light.
14.  The wireless device of claim 7, wherein said device includes touch pad
25 flmétions capable of communicating with said laptop when stored in said touch pad

area and when removed therefrom.

15. The Wir'eless device of claim 7, wherein said device comprises a mouse
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capable of communicating with said laptop when stored in said touch pad area and

when removed therefrom.

16.  The w1reless device of claim 3, further including a mouse port module

for pr0v1d1ng an mterface between said mouse and said laptop.

17.  The wireless device of ciaim 2, wherein said device further includes a

| dongle which interfaces between said device and said laptop.

18" The wireless device of claim 17, wherein said dongle remains in said

storage and charging location when said device is removed from said location.

19.. The \ﬁvireless device of claim 17 wherein said dongle is removable
from said location with said device and said dongle is insertable in another port in

said laptop and sa1d dongle is capable of commumcatlng between said device and said

laptop.

20.  The wireless dev1ce of c1a1m 5, wherem said helght of said mouse is

expanded by a 4-bar: 11nkage

i

21. The wireless device of claim 5, wherein said hei_ght of said mouse is

expanded by the expansion of a compressed plastic.

22.  The wireless device of claim 3, wherein said mouse further includes

one or a plurality of ﬁngér activated switches capable of generating an input to said

- ~ computer.

23. The wireless device of claim 22 wherein said finger activated switches '
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provide a first’ functibnality when engaged with said computer and a second
functionality when removed from said computer, wherein said first and second

functionality are the same or different.

24. The wireless device of claim 3, wherein said mouse includes a top side

and bottom side and said mouse includes one or a plurality of buttons for generating

an input to said computer, wherein said buttons are located on said bottom side of said

mouse.

25.  The wireless device of claim 24 comprising at least two buttons on said ‘
bottom side separated by a pivot location that elevates said mouse froma supporting

surface and wherein said top side of said mouse includes a finger activated input

which can be activated when depressed without activating said buttons on said bottom

side of said mouse.

26. The wir_éleés device of claim 22, wherein said mouse further includes a

top side and two finger activated switches are located on said top side including a

. slider mechanism for generating an input to the computer.

27.  The wireless device of claim 26, wherein said slider mechanism may

be depressed to generate an input to the computer.

28. The wireless device of claim 22, wherein said mouse further includes a B

top side wherein said finger activated switches are located on said top side and a

- touch pad finger zone is located between said switches, said touch pad finger zone

capable of generating an input to the computer.

29, The wireless device of claim 1, wherein said structure in said first state
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is capable of communicating with said computer.

30. A wireless device capable of communicating with a computer, said
computer including a location for storing ahdvrecharging said device, said device
comprising a mouse which operates on a supporting surface, said mouse further

including a fiber optic bundle which transmits information from said supporting

surface to said computer.

. 31. A device for a computer, comprising a device which is capable of
being stored and charged by the computer, wherein the device is capable of operating

externally and independently from the c‘oniputer and any other computer.

32.  The device of claim 31, wherein said device communicates wirelessly.

with said computer

33.  The device of claim 31 wherein said computer is a portable computing

device.

. '34. - The deizice of claim 31 wherein said device is capable of being stored

and charged in a slot or port in said computer.

35. The device of claim> 31 wherein said device is cépable Qf being stored
and charged in the touch pad area of said computer.
36.  The device of claim 34 wherein said slot is a PCMCIA slot or express
card slot. |
37. . A device for a computer, comprising a device which is capable of

béing stored and charged by said computer, wherein the device is capable of operating
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externally from any computer and is capable of communicating with said computer.

. 38. The device of claim 37, wherein said device communicates wirelessly'

with said computer.

15

5
39. . A device capable of .communicating with a computer wherein said
- (. N - . . . . . .
device includes imaging optics, wherein said device comprises;
a structure in a first state where said imaging optics are 'in a stored
_configuration;
10 - - a structure in a second state wherein said imaging optics are capable of
imaging a surface.
40. ‘The device of claim 39 wherein said device cOmprjsés a computer
mouse.
41.  The device of claim 39 wherein said imaging optics are capable of
controlling movément bf an on-screen computer reference.
20
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