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WEARABLE COMPUTING, INPUT, AND DISPLAY 
DEVICE 

RELATED APPLICATIONS 

[0001] This patent application is a divisional patent appli 
cation of the patent application ?led on Apr. 19, 2003, and 
assigned Ser. No. 10/419,542 (con?rmation number 1527), 
Which itself claims priority to the provisional patent appli 
cation ?led on Apr. 23, 2002, having the inventor Shakoor 
Nelson Siddeeq, and assigned Ser. No. 60/374,589 (con?r 
mation number 5635). 

FIELD OF THE INVENTION 

[0002] This invention relates generally to computing, 
input, and/or display devices, and more particularly to such 
devices that are Wearable by the user. 

BACKGROUND OF THE INVENTION 

[0003] Using computers has become a ubiquitous activity 
in today’s society. Many users require constant access to 
their computing devices to maintain their professional or 
personal lives. For some users, this means that they are 
tethered to their desktop computers all day long. For other 
users, this means that they constantly carry laptop or note 
book computers that they can access. Still other users carry 
personal-digital assistant (PDA) devices or cellular phones 
all day long. 

[0004] All of these solutions, hoWever, present disadvan 
tages to users to some degree. Users Who rely solely upon 
desktop computers cannot access them When they are aWay 
from the places in Which the desktop computers are located. 
Users Who rely upon laptop or notebook computers have to 
lug them around everyWhere they go. Even the latest gen 
eration of such portable computers are still someWhat 
unWieldy and heavy to be constantly carried. PDA devices 
and cellular phones are easily misplaced and lost, and some 
of these devices are overly large and dif?cult to store. 

[0005] AneW ?eld of computers that attempts to overcome 
these dif?culties is the Wearable computer. A Wearable 
computer is a computing device that a user literally Wears on 
his or her body, as if it Were, for eXample, a piece of clothing, 
a piece of jeWelry, or a WristWatch. Current Wearable com 
puter designs, hoWever, are less than ideal. For a Wearable 
computer to be truly useful, the user should be able to easily 
vieW and input data When desired, but the Wearable com 
puter should otherWise not get in the Way of day-to-day 
activities. HoWever, current Wearable computer designs are 
often unWieldy, and fail these design objectives, either not 
alloWing the user to both easily vieW and input data, and/or 
not being readily put out of the Way When not needed. 

[0006] For these and other reasons, therefore, there is a 
need for the present invention. 

SUMMARY OF THE INVENTION 

[0007] The invention relates to a Wearable computing, 
input, and display device. One embodiment of the invention 
includes a band Wrappable around a Wrist of a user, one or 

more input mechanisms, a display mechanism, and a com 
puting mechanism. The input mechanisms are attached to 
the band and have a recessed position and an eXtended 
position. In the recessed position, the input mechanisms are 

Jan. 19, 2006 

positioned under the Wrist of the user. In the eXtended 
position, the input mechanisms are substantially positioned 
at the user’s ?ngertips. The display mechanism is attached to 
the band such that it is over the Wrist of the user, Whereas the 
computing mechanism is attached to the band and operably 
coupled to the input and display mechanisms. In an alternate 
embodiment, the display mechanism is additionally rotat 
able from a ?at position to a raised position, and vice-versa, 
Where the raised position is user controlled for optimal 
vieWing by the user. 

[0008] Embodiments of the invention provide for advan 
tages over the prior art. The Wearable computer of at least 
some embodiments of the invention is a complete computing 
solution, providing, computing, input, and display capabili 
ties via a device that has a band to Wrap around the Wrist of 
the user to Wear like a WristWatch. When the user does not 
Wish to use the computer, its display and input mechanisms 
are out of the Way and do not interfere With the user. This is 
because the input mechanisms can be put in a recessed 
position under the band, Whereas the display mechanism can 
be rotated ?at against the band. When the user Wishes to 
input data, he or she merely has to eXtend the input mecha 
nisms to their eXtended position, Whereas When the user 
Wishes to vieW the display mechanism, he or she can rotate 
the mechanism in one embodiment so that it is optimally 
vieWable. 

[0009] Still other aspects, embodiments, and advantages 
of the invention Will become apparent by reading the 
detailed description that folloWs, and by referring to the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The draWings referenced herein form a part of the 
speci?cation. Features shoWn in the draWing are meant as 
illustrative of only some embodiments of the invention, and 
not of all embodiments of the invention, unless otherWise 
eXplicitly indicated, and implications to the contrary are 
otherWise not to be made. 

[0011] FIGS. 1, 2, and 3 shoW a front vieW, a side vieW, 
and a perspective vieW, respectively, of a computing device, 
according to an embodiment of the invention, in Which the 
input mechanisms are in a recessed position. 

[0012] FIG. 4 shoWs a perspective vieW of a computing 
device in Which the input mechanisms are betWeen a 
recessed position and an extended position, according to an 
embodiment of the invention. 

[0013] FIGS. 5, 6, 7, 8, and 9 shoW a perspective vieW, a 
side vieW, a top vieW, a bottom vieW, and a front vieW, 
respectively, of a computing device, according to an 
embodiment of the invention, in Which the input mecha 
nisms are in an eXtended position. 

[0014] FIGS. 10 and 11 shoW side vieWs of a computing 
device being used by a user, according to an embodiment of 
the invention, in Which the input mechanisms are in a 
recessed position and in an extended position, respectively. 

[0015] FIG. 12 shoWs a top vieW of a computing device, 
according to an alternative embodiment of the invention, in 
Which the device is in a rotated, tWo-handed state. 

[0016] FIG. 13 shoWs a front vieW of a computing device, 
according to an alternative embodiment of the invention, in 
Which the display mechanism is rotatable from a ?at position 
to a raised position. 
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[0017] FIGS. 14, 15, 16, 17, 18, 19, and 20 are diagrams 
of varying views showing the keys of a computing device 
can be implemented, according to an embodiment of the 
invention. 

[0018] FIGS. 21, 22, and 23 shoW a top vieW, a side vieW, 
and a front vieW, respectively, of a thumb-held computing 
and/or input device, according to an embodiment of the 
invention. 

[0019] FIGS. 24 and 25 shoW a side-vieW cross section 
and a top vieW, respectively, of hoW keys of a device can be 
implemented, according to another embodiment of the 
invention. 

[0020] FIGS. 26 and 27 shoW a front-vieW cross-section 
and a side-vieW cross section, respectively, of a Wrist-Worn 
computing device, according to an embodiment of the 
invention, in a recessed position. 

[0021] FIGS. 28 and 29 shoW a front-vieW cross-section 
and a top-vieW cross section, respectively, of the mechanical 
gears and components used to adjust Wristbands of a Wrist 
Worn computing device, according to an embodiment of the 
invention. 

[0022] FIGS. 30, 31, and 32 shoW a front vieW, a side 
vieW cross section, and a side vieW of a Wrist-Worn com 
puting device that employs a slide-out mechanism to sWitch 
betWeen a recessed position and an extended position, 
according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0023] In the folloWing detailed description of exemplary 
embodiments of the invention, reference is made to the 
accompanying draWings that form a part hereof, and in 
Which is shoWn by Way of illustration speci?c exemplary 
embodiments in Which the invention may be practiced. 
These embodiments are described in suf?cient detail to 
enable those skilled in the art to practice the invention. Other 
embodiments may be utiliZed, and logical, mechanical, and 
other changes may be made Without departing from the spirit 
or scope of the present invention. The folloWing detailed 
description is, therefore, not to be taken in a limiting sense, 
and the scope of the present invention is de?ned only by the 
appended claims. 

[0024] It is noted that like reference numbers among the 
?gures identify identical components of the computing 
device depicted in the ?gures. As a result, in any given ?gure 
more reference numbers may be indicated than are described 
in the detailed description for that ?gure. HoWever, the 
components identi?ed by these reference numbers are 
described in relation to other ?gures, and such description 
may be referenced to determine the functionality and iden 
ti?cation of the components in ?gures in Which the reference 
numbers for these components are not particularly 
described. 

[0025] FIGS. 1, 2, and 3 shoW a front vieW, a side vieW, 
and a perspective vieW, respectively, of a computing device, 
according to an embodiment of the invention. The comput 
ing device depicted in FIGS. 1, 2, and 3 as having its input 
mechanisms 10 in a recessed position. While reference is 
made to a plurality of input mechanisms 10, the input 
mechanisms 10 may also be considered as a single input 
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mechanism having multiple sections, as can be appreciated 
by those of ordinary skill Within the art, such that the 
terminology of having a single input mechanism 10 With 
multiple sections is encompassed by the description of 
embodiments of the invention herein. The computing device 
preferably includes a computing mechanism 1 that contains 
all the electronic components necessary to achieve comput 
ing functionality. The outer case may be composed of a rigid 
polymer, or any other ?rm material. The shape, length, 
Width, siZe, or other parameters of the computing device, 
including the display mechanism 15, may vary from those 
shoWn in the ?gures. 

[0026] In embodiments of the invention not including the 
computing mechanism 1 and the display mechanism 15, the 
device depicted in FIGS. 1, 2, and 3 is alternatively an input 
device having the input mechanisms 10. LikeWise, in 
embodiments not including the computing mechanism 1 and 
the input mechanisms 10, the device depicted in FIGS. 1, 2, 
and 3 is alternatively a display device having the display 
mechanism 15. Further, the input mechanisms 10 may 
include one or more of a pointing device, such as a touch pad 
device, a keyboard having a number of keys, and/or another 
type of input device. Additionally, the display mechanism 15 
and the computing mechanism 1 may be encased Within a 
common housing, such that the housing is detachable from 
the Wristband for use of the computing and the display 
mechanisms 1 and 15 independent of the input mechanisms 
10 and apart from the band. Thus, the computing device in 
one embodiment is modular. 

[0027] The display mechanism 15 is optional, and may be 
a liquid-crystal display (LCD) in one embodiment. In alter 
native embodiments, the computing device may include 
Wireless communication circuitry that could communicate, 
for instance, With a heads-up display, a remote personal 
digital assistant (PDA) device, or another display mecha 
nism. The Wireless communication circuitry may also be 
used in addition to the display mechanism 15. The comput 
ing device may include various buttons, electrical card slots, 
and other features not depicted in the ?gures. 

[0028] The adjustable Wristband 2 is Wrappable around a 
Wrist of a user, and alloWs for the computing device to ?t on 
differently siZed user Wrists. The adjustable Wristband 2 may 
be made from any ?exible material that alloWs it to Wrap 
around a user’s Wrist. The top outer layer is preferably ?rmer 
than the bottom layer that rests against the user’s skin. The 
bottom layer may be fabricated from a soft cushion-like 
material. The shape, length, Width, thickness, siZe, and other 
parameters of the adjustable Wristband 2 may vary from that 
depicted in the ?gures. The Wristband 2 may also be made 
of a number of band sections hingeably linked or otherWise 
attached to one another. 

[0029] The Wristband 2 includes a non-adjustable Wrist 
band component 3 that serves as an electrical conduit. It 
contains the electrical Wiring and insulation that connects 
the computing mechanism 1 to the input mechanisms 10. 
The non-adjustable Wristband component 3 may be made of 
any ?exible material that alloWs it to Wrap around the user’s 
Wrist. The top outer layer is ?rmer than the bottom layer. The 
internal layer contains electrical Wiring and insulation, 
Which may be fabricated from any type of ?exible printed 
circuit board material. The bottom layer may be made from 
a soft cushion-like material. The shape, length, Width, thick 
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ness, size, and other parameters of the non-adjustable Wrist 
band component 3 may vary from that depicted in the 
?gures. 
[0030] FIG. 4 shoWs a perspective vieW of the computing 
device in Which the input mechanisms 10 is betWeen its 
recessed and extended positions, according to an embodi 
ment of the invention. By comparison, FIGS. 5, 6, 7, 8 and 
9 shoW a perspective vieW, a side vieW, a top vieW, a bottom 
vieW, and a front vieW, respectively, of the computing device 
in Which the input mechanisms 10 are in the extended 
position, according to an embodiment of the invention. 
Furthermore, FIGS. 10 and 111 shoW a side vieW of the 
computing device as being used by a user in Which the inputs 
mechanisms 10 are in the recessed position and in the 
extended position, respectively, according to an embodiment 
of the invention. The recessed position is for storage of the 
input mechanisms 10, Whereas the extended position is for 
use by the user of the input mechanisms 10. 

[0031] The primary support hinge 4 allows the input 
mechanisms 10 to be rotated out into its extended position, 
as speci?cally depicted in FIG. 5. The primary support 
hinge 4 also acts in conjunction With the device support base 
8 to support the Weight of the input mechanisms 10 and its 
attached extenders 12, 14A, and 14B, and the forces result 
ing from the user using the input mechanisms 10. The 
primary support hinge 4 is attached to either side by the 
device support base 8 and the loWer extender 14A. The 
primary support hinge 4 may be a spring-loaded torque 
hinge. As such, the primary support hinge 4 may spring out 
from the recessed position to the extended position once the 
release button 9 is pressed. In the extended position, it may 
further be adjusted manually by using the loWer extender 
14A and the upper extender 14B as a torque lever. Electrical 
Wiring may run through and/or around the primary support 
hinge 4. The shape, length, Width, thickness, compartments, 
type, material, and other parameters of the primary support 
hinge 4 may vary from that depicted in the ?gures. 

[0032] A ?exible connector 5 attaches the upper input 
mechanism part 10A to the loWer input mechanism part 10B. 
The ?exible connector may be made from any ?exible and 
stretchable material. When the upper input mechanism part 
10A and the loWer input mechanism part 10B are collapsed 
and folded over, as speci?cally depicted in FIG. 4, the 
?exible connector 5 is stretched to accommodate the change 
in position. The ?exible connector 5 is depicted in its most 
stretched state in FIG. 1, Whereas it is depicted in its most 
relaxed state in FIG. 7. The shape, length, Width, thickness, 
siZe, type, material, and other parameters of the ?exible 
connector 5 may vary from that depicted in the ?gures. 

[0033] The support base 6 connects the loWer input 
mechanism part 10B to the hinge 11, and supports the 
overall structure of the input mechanisms 10. The support 
base 6 may be made from a polymer-like material. The 
support base 6 contains the electrical Wiring and connectors 
that electrically connect the input mechanisms 10 to the 
computing mechanism 1. The shape, length, Width, thick 
ness, siZe, type, material, and other parameters of the 
support base 6 may vary. 

[0034] The Wristband lock 7 acts to lock in place or unlock 
the adjustable Wristband 2 by engaging or releasing a 
locking mechanism that mates With the Wristband holes 21. 
The type of locking mechanism may be a rocker sWitch or 
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another type of engaging and releasing locking mechanism. 
The shape, length, Width, thickness, siZe, type, material, 
method, and other parameters of the Wristband lock 7 and its 
mechanism may vary. 

[0035] The support base 8 serves as an anchor for the 
computing mechanism 1 and as a support for Weight of the 
input mechanisms 10 and their extenders. The structure of 
the support base 8 may be composed of a rigid polymer 
based material. The top outer layer that lies ?ush against the 
user’s Wrist may have a soft cushion-like material. The 
internal structure contains electrical Wiring and connectors 
that connect it to the non-adjustable Wristband component 3 
and the primary support hinge 4. The support base 8 has a 
holloW slot for the adjustable Wristband 2 to pass through 
and also contains the components for the locking mechanism 
used in conjunction With the Wristband lock 7. The shape, 
length, Width, thickness, siZe, type, material, arrangement, 
compartments, and other parameters of the support base 8 
may vary. 

[0036] The release button 9, When depressed, causes the 
input mechanisms 10 to be released from the slot 18 While 
the input mechanisms 10 are in their recessed position. Once 
the release button 9 is depressed the input mechanisms 10 
spring out into the partially extended position depicted in 
FIG. 4 and possibly further into the extended position 
depicted in FIG. 5, depending on the properties of the 
primary support hinge 4, the type of secondary support 
hinge, and the type of hinge 11 incorporated in the construc 
tion of a particular embodiment of the invention. 

[0037] The input mechanisms 10 serve as a very thin and 
?exible data input interface that Wraps about the user’s Wrist 
When in the recessed position, as depicted in FIG. 3, and lies 
substantially at and beneath the user’s ?ngers in the 
extended position, as depicted in FIG. 11. The input mecha 
nisms 10 include a loWer input mechanism part 10B and an 
upper input mechanism part 10A connected by the ?exible 
connector 5. Each of the parts 10A and 10B may be made 
from a very thin ?exible polymer or dielectric-based or any 
other suitable material. The materials chosen are thin and 
?exible enough to Wrap around a user’s Wrist, and preferably 
have a default horiZontal state and requires an external force 
to be put in the recessed position. In an alternative embodi 
ment, such as in FIG. 30, the material of the input mecha 
nism parts 10A and 10B may have a default curved state in 
the recessed folded position. The materials chosen also are 
preferably suf?ciently strong to Withstand continual ?exing 
betWeen the recessed and extended positions With minimal 
hysteresis or distortion. The shape, length, Width, thickness, 
siZe, type, material, arrangement, compartments and other 
parameters of the parts 10A and 10B may vary. 

[0038] Each of the parts 10A and 10B have tWo slightly 
thicker endpoints, an upper endpoint 16A and a loWer 
endpoint 16B, on either side. The shape, length, Width, 
thickness, siZe, type, material, arrangement, and other 
parameters of these endpoints may vary. The endpoint 16A 
has a male connector 17A that snaps and locks into the 
female slot 17B on the loWer endpoint 16B. The male 
female connectors act to stabiliZe the endpoints 16A and 
16B When the input mechanisms 10 are in the extended 
position and being used by the user. The locations of the 
connector 17A and the slot 17B may be interchanged during 
construction of a particular embodiment of the invention. 
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The connector 17A and the slot 17B also contain electrical 
connectors that make contact and complete an electrical 
circuit When the tWo connectors are mated and the input 
mechanisms 10 are in the extended position, as depicted in 
FIG. 5. The shape, length, Width, thickness, siZe, type, 
material, arrangement, compartments, and other parameters 
of the connector 17A and the slot 17B may vary. 

[0039] Running along the bottom, top, internal, or any 
partial combination thereof of input mechanism sections 
10A and 10B is electrical Wiring on a ?exible printed circuit 
board that may or may not contain via holes. The electrical 
Wiring transmits key presses and input device movement 
signals to the computing mechanism 1. The input mecha 
nisms 10 preferably contain both keyboard keys 20 and an 
input device touch pad 19. The keys 20 may be partially 
raised or totally ?at. In the case of the keys 20 being raised, 
the top part may be made of a very thin polymer or silicone 
rubber-based material With a very thin electrode attached on 
its bottom side to close the sWitch, as is described later in the 
detailed description. The sideWalls or support structure for 
the top part of the keys 20 may be made of a very thin 
silicone rubber-based material, or any material that easily 
compressed under the application of an external force, as is 
also described later in the detailed description. 

[0040] Alternatively, the keys 20 may be ?at and require 
only visible ink or print to shoW the corresponding layout. 
The key press for such a ?at layout may be determined by 
using the conductivity of the user’s ?ngers in completing a 
circuit and determining the position. The touch pad 19 is a 
?at area and may use the conductivity or pressure of the 
user’s ?nger to determine its position and movement. The 
shape, length, Width, thickness, height, siZe, type, material, 
arrangement, compartments, electrical characteristics, lay 
out, con?guration, structure, key press detection mecha 
nism, addition or omission of keys or input device buttons, 
and other parameters of the keys 20 and the touch pad 19 
may vary. 

[0041] The hinge 11 alloWs the rotation of the input 
mechanisms 10 to accommodate various user preferences as 
Well as to support and connect both structurally and elec 
trically to the support base 6 and the extender 12. The hinge 
11 may be a spring-loaded torque hinge and mimic the basic 
internal and external structure and function of the primary 
support hinge 4 already described. The shape, length, Width, 
thickness, siZe, compartments, type, material, and other 
parameters of the hinge 11 may vary. 

[0042] The extender 12 acts as a lever and alloWs the user 
to adjust the height and angle of the input mechanisms 10 
and also supports the Weight of the input mechanisms 10. 
The extender 12 may be made from a lightWeight polymer 
material With a holloW interior to alloW ?exing and move 
ment of the electrical Wiring during positional state changes. 
Internally it may contain loose-?tting ?exible electrical 
Wiring and connectors that connect it to the hinge 11 and the 
secondary support hinge 13. The shape, length, Width, 
thickness, siZe, compartments, type, material, and other 
parameters of the extender 12 may vary. 

[0043] The secondary support hinge 13 alloWs the rotation 
of the upper extender 14B and the extender 12 to accom 
modate various use preferences as Well as to support and 
connect both structurally and electrically to the upper 
extender 14B and the extender 12. The secondary support 
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hinge 13 may be a spring-loaded torque hinge and mimic the 
basic internal and external structure and function of the 
primary support 4 that has been described. The shape, 
length, Width, thickness, siZe, compartments, type, material, 
and other parameters of the secondary support hinge 13 may 
vary. 

[0044] The loWer extender 14A acts in conjunction With 
the upper extender 14B as a lever that alloWs the user to 
adjust the angle and height of the input mechanisms 10 and 
also supports the Weight of the input mechanisms 10. The 
upper extender 14B also has the ability to slide forWard and 
extend or length the resultant distance of the input mecha 
nisms 10. This alloWs users With different siZed or length 
hands or ?ngers to adjust a particular embodiment of the 
invention to accommodate their preferences. 

[0045] The loWer extender 14A and the upper extender 
14B may be made from a thin rigid lightWeight polymer 
material With a holloW interior to alloW ?exing and move 
ment of the electrical Wiring during positional state changes. 
The upper extender 14B is attached to the loWer extender 
14A by a grooved sliding connector or connectors. The 
loWer extender 14A internally may contain loose-?tting 
?exible electrical Wiring and connectors that connect it to 
the primary support hinge 4 and to the groove sliding 
connector(s). The upper extender 14B internally may con 
tain loose-?tting ?exible electrical Wiring and connectors 
that connect it to the secondary support hinge 13 and to the 
grooved sliding connector(s). The shape, length, Width, 
thickness, siZe, compartments, type, material, and other 
parameters of the loWer and upper extenders 14A and 14B 
may vary, although such variations are not depicted in the 
?gures. 

[0046] FIG. 12 shoWs the top vieW of the computing 
device, according to an alternative embodiment of the inven 
tion. The computing device is depicted in FIG. 12 in the 
extended positioned, and in Which it is in a rotated, tWo 
handed state. The touch pad pivot 23 alloWs the input 
mechanisms 10 to slightly rotate. The touch pad hinge 11 is 
attached to a pivot extender 22. The pivot extender 22 acts 
as a rotating brace in conjunction With the extender 12 that 
has a female slot to alloW for the pivot extender 22 to rotate 
in and out. Asimilar arrangement is also used for the primary 
support hinge 4 and the loWer extender 14A. The shape, 
length, Width, thickness, siZe, compartments, type, mecha 
nisms, material, and other parameters may vary from that 
depicted in FIG. 12. 

[0047] FIG. 13 shoWs the front vieW of the computing 
device, according to another alternative embodiment of the 
invention. The computing device is depicted in FIG. 13 in 
the recessed position With the display mechanism 15 at an 
angle. The display mechanism 15 may be rotated about an 
axial hinge 24. The axial hinge 24 also has electrical Wire 
running through or around it that connects the display 
mechanism 15 to the rotational connector 27. The display 
mechanism 27 is also attached to the rotational connector 27 
by a connector hinge 25 that is connected to an adjustable 
support rod 26, Which is connected to torqued notched 
grooves or tracks on either edge and side of the rotation 
connector 27. The display mechanism 27 is thus rotatable 
from a ?at position to a raised position, and vice-versa, such 
that the raised position is user controlled for optimal vieWing 
of the display mechanism 27. 
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[0048] The adjustable support rod 26 moves up and doWn 
the torqued notched grooves or tracks on the rotational 
connector 27 When the user applies an external force to 
move the adjustable support rod 26 forWard or back a notch 
by lifting or pushing doWn the display mechanism 15. The 
rotational connector 27 alloWs the display mechanism 15 to 
be rotated about a holloW cylindrical axis in the center of the 
rotational connector 27. The holloW cylindrical axis alloWs 
the rotational connector 27 rotate about the computing 
mechanism 27 and also alloWs loosely connected and Hex 
ible Wiring to electrically connect the connector 27 to the 
computing mechanism 27 through the holloW cylindrical 
axis connector. The shape, length, Width, thickness, siZe, 
compartments, type, mechanisms, material, and other 
parameters of these components may vary from that 
depicted in FIG. 13. 

[0049] FIGS. 14, 15, 16, 17, 18, 19, and 20 shoW hoW the 
keys 20 of the computing device can be implemented, 
according to some embodiments of the invention. FIG. 14 is 
a side-vieW cross section of the keyboard sections 100 With 
the electrical Wiring being routed via the male connector 104 
and the female receptor 105 upon contact. There is a ?exible 
connector 101 connecting the keyboard sections 100 With 
one another. The keyboard sections 100 include electrical 
circuitry 102, and a bottom keyboard section 103. FIG. 15 
shoWs a side-vieW cross section of an alternative embodi 

ment in Which the electrical Wiring is routed through the 
?exible connector 101. 

[0050] FIG. 16 is a front-vieW cross section of the key 
board sections 100. The bottom keyboard section 103 con 
tains a thicker midsection to house the electrical circuitry 
102 and the electrical connectors, both to the keyboard 
section 100 and the keyboard extender support 125, the latter 
Which is not shoWn in FIG. 16. The keypad endpoints are 
slightly thinner. FIG. 17 is a side-vieW cross section of 
collapsed or folded keyboard sections. FIG. 18 shoWs a top 
vieW of a dual-section key having a left section 107B that is 
smaller than the right section 107A. Both key sections have 
separate electrical pads, or contacts. The key has a key top 
divided into a regular key section and miniature key section, 
each of Which can go betWeen a depressed position and a 
non-depressed position. The left section 107B acts as a shift 
betWeen one key and other key, Without taking up the full 
space or siZe of a separate key. Pressing the right section 
107A registers only the right section 107A, While pressing 
either the left section 107B or both the right and the left 
sections 107A and 107B simultaneously registers the left 
section 107B. 

[0051] FIG. 19 is a top vieW of a single-section key 108. 
The key 108 is attached at a pivot point or axis 109 that 
equally distributes the force across the entire plane of the 
key during a key press, similar to the scissors utiliZed in 
laptop computer keyboards, but Without the necessity of the 
scissor components. This is accomplished With a compress 
ible and resilient support 106 on the outer edges, as opposed 
to being underneath. The support 106 may be rubber silicone 
or another type of material. This design alloWs for optimal 
compression into the plane of the keypad sections 100 and 
103 and a very thin pro?le. FIG. 20 is a side-vieW cross 
section shoWing a depressed key 108 and a compressed 
support 106 lying in the plane of the bottom keyboard 
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section 103, as Well as a non-compressed support 106 and 
non-depressed key 108. An electrical pad 110 is on the 
underside of the key 108. 

[0052] FIGS. 21, 22, and 23 shoW a top vieW, a side vieW, 
and a front vieW, respectively, of a computing device and/or 
an input device, according to an alternative embodiment of 
the invention. The device of FIGS. 21, 22, and 23 is a 
thumb-held Wired or Wireless device, and is speci?cally 
depicted as a Wireless device in FIGS. 21, 22, and 23. The 
Wireless electrical circuitry may be included in the bottom 
keyboard section 100B, and the electrical connections are 
the same as described for the device of FIGS. 1-11. In this 
embodiment of the invention, the user may store the device 
in a pocket, for instance, and quickly pull out the device for 
utiliZation. The device alloWs for one-handed use Without 
the needed for a ?at surface, by being supported by the 
user’s thumb. 

[0053] The user’s thumb slides into an elastic band 111 
and thus supports the Weight of the device, enabling the user 
to use the ?ngers of his or her hand to utiliZe the keys of the 
keyboard sections. The elastic band 111 is more generally 
considered a thumb loop. The thumb-held device may 
include one or more folds separating the keyboard sections, 
With the device of the embodiment of FIGS. 21, 22, and 23 
depicting tWo folds separating the keyboard sections 100A, 
100B, and 103A. Each keyboard section supports a number 
of keys, not shoWn in the ?gures, Which may be imple 
mented as has been described in conjunction With FIGS. 
14-19, or in another manner. When the keyboard sections 
fold out, they are substantially extended end to end With 
respect to one another in an extended position, enabling the 
user to use the device. By comparison, in a folded position, 
the keyboard sections are folded over one another, such that 
the device can be stored. 

[0054] FIGS. 24 and 25 shoW a side-vieW cross section 
and a top vieW of hoW the keys of the device of FIGS. 21-23 
and/or the device of FIGS. 1-11 may be implemented, 
according to a speci?c embodiment of the invention. The 
keys 112 and 113 are shoWn as depressed and not depressed 
in FIG. 24. That is, the keys 112 and 113 have key tops that 
can go betWeen a depressed position and a non-depressed 
position. The keys 112 and 113 are similar to those found on 
standard laptop computer devices, Where the scissor sup 
ports are not shoWn for illustrative clarity, except that the 
keys 112 and 113 are thinner and contain a miniature key 
Within the larger standard-siZed key 113, With corresponding 
supports 114 and 115, respectively. This alloWs for the 
saving of space. The keys 112 and 113 lie in the plane of a 
keyboard section to ensure a thin pro?le. The supports 114 
and 115 are preferably compressible and resilient, and may 
be fabricated from rubber silicone. The supports 114 and 115 
preferably include electrical pads, or contacts, that register 
their depression. Alternative key designs may be used as 
Well. 

[0055] FIGS. 26 and 27 shoW a front-vieW cross-section 
and a side-vieW cross section, respectively, of a Wrist-Worn 
computing device, according to an embodiment of the 
invention, in the recessed position. The left and the right 
endpoints of the keyboard sections 100 and 103 are particu 
larly in their recessed position on the user’s Wrist. This 
shoWs hoW the lengths of the keyboard sections 100 and 103 
can be adjusted to ?t differently siZed, Wrists. A smaller 
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radius Wrist may show the keyboard end points on the left 
and right closer together, Whereas a larger radius Wrist may 
shoW the left and the right keyboard endpoints farther apart 
Within the slot 117. The structural casing 116 and the holloW 
keyboard slot 117 house the keyboard sections 100 and 103 
in the recessed position. 

[0056] FIGS. 28 and 29 shoW a front-vieW cross section 
and a top-vieW cross section, respectively, of the mechanical 
gears and components used to adjust a user’s Wristbands 
124A and 124B of a Wrist-Worn computing device, accord 
ing to an embodiment of the invention. The Wristbands 124A 
and 124B can be adjusted for differently siZed Wrists. 
Rotation of an adjustable Wristband gear rotator 118A causes 
an adjustable Wristband gear rotational translator 121A to 
rotate, Which via its gear teeth causes the gear teeth of an 
adjustable Wristband gear rotational translator 121B to rotate 
in the opposite direction. 

[0057] This mechanism causes the adjustable Wristband 
124A and 124B to increase and decrease simultaneously in 
and out of the holloW non-adjustable Wristband sleeves 
123A and 123B, thus keeping the Wristband keyboard sup 
port 130 stationery and centered beneath the user’s Wrist. 
The rotator 118A, and its counterpart rotator 118B, are 
supported by the support 119. The translator 121B has a 
counterpart translator 121A as Well. Also depicted are the 
adjustable Wristband gear hole receptors 122A and 122B. All 
of these components may be considered in sum as an 
adjustable gear rotational mechanism in one embodiment of 
the invention, to adjust the band to ?t the user’s Wrist. 

[0058] FIGS. 30, 31, and 32 shoW a front vieW, a side 
vieW cross section, and a side vieW of a Wrist-Worn com 
puting device, according to an alternative embodiment of the 
invention. In FIG. 31 the Wrist-Worn computing device is in 
the recessed position, Whereas in FIG. 32 the Wrist-Worn 
computing device is in the extended position. The comput 
ing device of FIGS. 30, 31, and 32 differs from that of 
FIGS. 1-11 in that a slide-out mechanism is used to sWitch 
betWeen the recessed position and the extended position, as 
opposed to a fold-out mechanism. The internal electrical 
Wiring is attached via a loose connection connected at no 
less than tWo endpoints of the extreme endpoints of the 
slider extender support 125 and the slider endpoint connec 
tor 127. Alternatively, the Wiring may be embedded in the 
casing of the slider support 125 to maintain physical contact 
during expansion and contraction. Also depicted are the 
display mechanism 126, an extender support torque hinge 
128, an input mechanism support torque hinge 129, and a 
Wristband keyboard support 130. 

[0059] It is noted that, although speci?c embodiments 
have been illustrated and described herein, it Will be appre 
ciated by those of ordinary skill in the art that any arrange 
ment is calculated to achieve the same purpose may be 
substituted for the speci?c embodiments shoWn. This appli 
cation is intended to cover any adaptations or variations of 
the present invention. Therefore, it is manifestly intended 
that this invention be limited only by the claims and equiva 
lents thereof. 

I claim: 
1. A thumb-held mobile computing device comprising: 

a housing; 

at least one of a computing mechanism and a Wireless 
communication mechanism embedded Within the hous 
ing; 
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an input mechanism having a folded position and an 
unfolded position, the input mechanism comprising a 
plurality of thin sections, each section containing one 
of a plurality of keys and a pointing device, the thin 
sections having one or more folds; 

one of a thumb loop and an elastic band attached to one 
of the sections of the input mechanism into Which a 
thumb of a hand of a user is inserted such that ?ngers 
of the hand of the user are able to use the plurality of 
keys in a one-handed manner; and, 

a ?exible connector at each fold of the thin sections 
connecting the sections together at least one of physi 
cally and electrically. 

2. The computing device of claim 1, Wherein in the folded 
position the sections of the input mechanism are one of 
collapsed and folded on top of one another such that the one 
of the plurality of keys and the pointing device of each 
section is one of compressed and sandWiched in betWeen the 
sections, 

and Wherein in the unfolded position the sections of the 
input mechanism are unfolded such that the one of the 
plurality of keys and the pointing device of each section 
is exposed and useable by the user in the one-handed 
manner, 

lateral movement of the thumb rotating the sections of the 
input mechanism about an axis perpendicular to a plane 
of the sections such that lateral movement of the ?ngers 
of the hand substantially decreases. 

3. The computing device of claim 2, Wherein the sections 
of the input mechanism have alternate male and female 
connections, such that male-female connectors thereof mate 
in the unfolded position and separate in the folded position, 
the male-female connectors serving to at least one of sub 
stantially lock in place the sections of the input mechanism 
While in the unfolded position and electrically connect the 
sections. 

4. The computing device of claim 3, Wherein the sections 
of the input mechanism have at least one of embedded 
circuitry and electrical connectors, the embedded circuitry, 
the electrical connectors, and the male-female connectors 
located at one of slightly thicker areas and layers of the 
sections. 

5. The computing device of claim 2, Wherein each of the 
plurality of keys of at least one of the sections of the input 
mechanism has a default non-depressed position and a 
depressed position, each key comprising: 

at least four sides; 

an electrical contact beneath the key; 

a resilient and compressible support attached to at least 
one of the sides of the key; 

one of an axial hinge and a ?exible connector attached to 
exactly one of the sides of the key, 

Wherein each key in the non-depressed position rises at an 
angle from a plane of the section of the input mecha 
nism and the resilient and compressible material is 
non-depressed such that the material supports an upper 
most part of the key above the plane While the one of 
the axial hinge and the ?exible connector lies Within the 
plane of the section at a loWer side of the key, and 
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wherein each key in the depressed position rotates doWn 
Ward about the one of the axial hinge and the ?exible 
connector until all the sides of the key and the resilient 
compressible support lie Within the plane of the section 
and complete an electrical circuit. 

6. The computing device of claim 5, Wherein each of the 
plurality of keys has tWo sections directly adjoining one 
another With a Width of a ?rst section slightly smaller than 
a Width of a second section, and each section being inde 
pendently operable. 

7. The computing device of claim 2, Wherein each of the 
plurality of keys of at least one of the sections of the input 
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mechanism has a default non-depressed position and a 
depressed position, such that the plurality of keys comprises 
at least one smaller key and at least one larger key, each 
smaller key enclosed Within a corresponding larger key, each 
smaller key and each larger key having an independent 
resilient support pad and electrical contact underneath, each 
key in the depressed position lying Within a plane of the 
section of the input mechanism and completing an electrical 
circuit, and each key in the non-depressed position lying 
above the plane. 


