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(57) Abstract: An electronic device (414) for use with awearable structure configured to be worn on the head of auser includes a
display (460) and ahousing (476) having an arm portion (452) and an elbow portion (450). The housing is configured to be remov-
ably affixed to the wearable structure at the arm portion thereof. The elbow portion of the housing defines adisplay end (458) of the
housing that supports the display. The arm extends aong a longitudinal axis of the housing, and the elbow portion is configured
such that the display end supports the display element along a display axis disposed a an angle with respect to the longitudinal axis.
Image generating means are disposed within the housing and configured for generating an image presentable to the user on the dis-
play. An input device (472) is configured for receiving from the user an input.
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WEARABLE DEVI CE ASSEMBLY W TH | NPUT AND QUTPUT STRUCTURES
CROSS- REFERENCE  TO RELATED APPLI CATI ONS
[0001] The present application is a continuation of US.
Patent Application No. 13/344,063, filed on January 5, 2012,
the disclosure of which is hereby incorporated herein by
reference .
BACKGROUND
[0002] Personal video or image displays are devices that
are used to display an inage received from a source for
viewing by a single user. Such devices can be in the form of
head- nounted displays that are worn on the head of a user and
include one or nore image sources over or in front of the
user's eyes. Head-mounted displays can include an inmage
source positioned adjacent and associated with each eye of the
user or wearer and can be configured to present the sane
i mage, vi ewabl e as a single t wo- di nmensi onal i mage.
Alternatively, sone such devices can be configured to present
di fferent stereoscopic images that are interpreted by the
viewer as a single three-dinensional i mage. Regardl ess of the
type of image presented to the user, such devices are usually
bl acked- out . That is, they alnost entirely obstruct the
wearer's vision outside of the screen or other inage source
included therein so that the user can see nothing but the
i mge presented by the device's display system
[0003] QO her personal image displays can be what s
referred to as a heads-up display, wherein the image is
di spl ayed on, in, or through a transparent di splay that
superinpose the displayed image over a view of the surrounding
envi ronnent . These allow the user to view the inage presented
by the display sinultaneously wth their surroundings. Such
devi ces, however, can have nmany Ilinitations, including in
their fit and confort to their wearers as well as linted
functionality .
[0004] Both head-nmounted and heads-up displays can be
connected to a video source that receives a video signal that
the device can read and convert into the inage that they

present to the user. The video source can be received from a

—-1-



WO 2013/103825 PCT/US2013/020297

portable device such as a video player, a portable nedia
pl ayer or conputers. Some such display devices are also
configured to receive sound signals, which are delivered to
the wuser typically through incorporated headphones. The
functionality of these types of displays is, however, limted
to passive actions wherein the display sinply receives
information from an external source and presents it to the
wearer in limted forns. Accordi ngly, further advances in
wear abl e devices including displays have been needed.

BRI EF  SUMVARY

[ 0005] An aspect of the present disclosure relates to an
el ectronic device for use with a wearable structure configured
to be worn on the head of a user. The device includes a
display elenent and a housing having an arm portion and an
el bow portion. The housing is configured to be renovably
affixed to the wearable structure at the arm portion thereof.

The el bow portion of the housing defines a display end of the
housing that supports the display elenent. The arm extends
along a | ongitudinal axis of the housing, and the el bow
portion is configured such that the display end supports the
display element along a display axis disposed at an angle wth
respect to the longitudinal axis. The device further includes
i mmge generating means disposed wthin the housing and
configured for generating an inage presentable to the user on
the display elenent. An input device is affixed to the
housing and is configured for receiving from the user an input

associated with a function that is related to information that

is presentable on the display elenent. The display el enent

can be a generally transparent prism configured to conbine the
i mmge presentable to the user thereon with a user view through
the display elenent.

[ 0006] The display axis can be angled at between about 80°
and 110° with respect to the longitudinal axis. The el bow
portion can be curved so as to extend away from the arm
portion in an arcuate fashion to the display end of the
housi ng. In an enbodi nent, the arm portion has a first

thickness and the display elenment has a second thickness
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greater than the first thickness, and the el bow portion tapers
from the first thickness at a location adjacent the arm
portion to a second thickness at the display end thereof. The
i nput device can be positioned in the arm portion, and the
i mage generating means can be positioned in the el bow portion.

[0007] The housing can be configured to be renovably
affixed to the wearable structure such that the display
elenment is positionable over an eye of the user. In an
exanple, the housing can include a first snap fit elenent that
is configured to releasably engage with a second snap fit
el ement included on the wearable structure. The housing in
such an exanple can be configured to be renovably affixed to
the wearable structure by the releasable engagenent between
the first and second snap fit elenents. In another exanple
the housing <can include a first track elenent that is
configured to slideably and releasably engage with a second
track element included on the wearable structure. In such an
exanple, the housing can be configured to be renpvably affixed
to the wearable structure by the rel easable engagenent between
the first and second track elenents. Further, the slidable
engagenent between the first and second track elenents can be
configured to allow adjustnment of the display elenent toward
and away from an eye of the user. In another exanple, the
device can further include a first electronic elenent coupling
attached to the housing and in electrical comunication wth
at least the inmage generating neans. Such a first electronic
el ement coupling can be configured to releaseably engage wth
a corresponding second electronic elenent coupling included on
the wearable structure, and the housing can be configured to
be renovably affixed to +the wearable structure by the
rel easabl e engagenent between the first and second electronic
el enment  couplings. In an exanple, the first electronic
elenment coupling is a universal serial bus coupling. The
first electronic elenment coupling can be configured to provide
for connection between the inmage generating neans and an

electronic elenment of the wearable structure.
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[0008] The electronic device can further include a canera
having a lens thereof. The canmera can be attached to the
housing such that the lens thereof is exposed on the housing
within the elbow portion and is directed substantially
parallel to the longitudinal axis.

[0009] In an enbodinment, the arm portion and the el bow
portion can be discrete elenents rotatably affixed to each
other about an axis substantially parallel to the display
axis .

[0010] Anot her embodi ment of the present disclosure relates
to an electronic device including a nodule and a wearable
structure. The nodule includes a display elenent and a

housi ng. The housing includes an arm portion extending along
a | ongitudinal axis of the housing and an elbow portion
defining a display end of the housing that supports the
display elenment along a display axis disposed at an angle to
the 1longitudinal axis. | mage generating neans are disposed
within the housing and are configured for generating an inage
presentable to a user on the display elenent. An input device
is affixed to the housing and is configured for receiving from
the user an input associated wth a function that is
presentable on the display elenent. The wearable structure is
configured to be worn on the head of a user, and is configured
to renoveably attach with the nodule at a location along the
arm thereof to secure the sanme to the head of the user wth
the display elenent positionable near an eye of the user and
the arm portion disposed over a tenple of the user.

[0011] In an enbodinent, the wearable structure can be a
band configured to be worn on the head of a user. Such a band
can include an arcuate <central portion and a first side
portion extending from the central portion, the central

portion being configured to contact a portion of the face of a
user and the first side portion being configured to contact a
portion of the head of the user near an ear thereof. Furt her,

the nodule can be renovably attached wth the wearable

structure on one of the side portions of the band.
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[0012] The band can further include a second side portion
extending from the central portion opposite the first side
portion. In this exanple, the second side portion can be

configured to contact a portion of the head of the user near

anot her ear thereof. As an alternative, the central portion
of the band can further include a nosepiece depending
t herefrom In such an example, the portion of the face of the

user that the central portion is configured to contact can be
a portion of the nose of the user, and the nosepiece can be
configured to make such contact.

[0013] In another enbodiment, the wearable structure can
include first and second rinms with lenses affixed therein and
a bridge portion positioned between the first and second rins.
The bridge portion can be configured to rest on a portion of
the nose of the user, and the franme can further include first
and second arnms extending away from the rims to respective
ends thereof. The first and second arns can be configured to
be positioned over respective first and second tenples of the
user with the free ends disposed near first and second ears of
t he user. In such an enbodinment, the nodule can be renovably
attached with the wearable structure on one of the first and
second arns .

[0014] The wearable structure can include at |east one
electronic elenent that is configured to renovably connect
with at least one of the image generating neans and the input
devi ce. In an exanple, the electronic elenent can include a
printed circuit board configured for exchanging data with the
at least one of the imge generating neans and the input
devi ce. Additionally or alternatively, the electronic elenent
can include conductive connections configured for connecting
with a battery, and the conductive connections can be further
configured to provide current from the battery to the at |east
one of the image generating neans and the input device. Such
conductive connections can be disposed wthin a housing
configured to receive a battery therein. Such a housing can
be attached to the wearable structure and configured to be

positioned at least partially behind an ear of the user on a
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same side of the head of the user as the tenple over which the
arm portion of the nodule is disposed. The nodule can be
removably attached with the wearable structure by releasable
connection between a first connection elenent on the nodule
and a second connection element on the wearable structure.

The first and second connection elenents can accordingly be
configured for releasable engagenent therebetween, and the
el ectronic elenent can be configured to renobvably connect wth
the at least one of the inage generating neans and the input

device though the first and second connection elenents.

[0015] Anot her aspect of the present disclosure relates to
a kit including a nodule and a first wearable structure. The
nmodul e includes a display elenent and a housing. The housing

i ncl udes an arm portion extending along a longitudinal axis of
the housing and an elbow portion defining a display end of the
housing that supports the display elenent along a display axis
disposed at an angle to the 1ongitudinal axi s. | mage
generating neans are disposed wthin the housing and are
configured for generating an inage presentable to a user on
the display elenent. An input device is affixed to the
housing and is configured for receiving from the user an input
associated with a function that is presentable on the display
el enent . The first wearable structure is configured to be
worn on the head of a user. The wearable structure and the
module are configured for releasable engagenent therebetween
such that the nodule can be secured to the head of the user by
the wearable structure with the display elenent positionable
near an eye of the user and the arm portion positionable over
a tenple of the user. The kit can further include a second
wearable structure configured to be worn on the head of the
user. The second wearable structure can have a different
vi sual appearance from the first wearable structure.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[0016] Fig. 1 shows an exenplary system for receiving,
transmitting, and displaying data;

[0017] Fig. 2 shows an alternate view of the system of Fig.

i
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[0018] Fig. 3A shows an exanple system for receiving,
transnitting, and displaying data,;

[0019] Fig. 3B shows an exanple system for receiving,
transnitting, and displaying data,;

[0020] Fig. 4shows an exanple system for receiving,
transnitting, and displaying data;

[0021] Fig. 5 shows a wearable conputer device according to
an enbodi nent of the present disclosure;

[0022] Fig. 6 shows a wearable structure that can be used
with the device of Fig. 5;

[0023] Fig. 7 shows an assenbly of a wearable conputer
device with a wearable structure;

[0024] Fig. 8 shows the assenbly of Fig. 7 being worn on

t he head of a user;

[0025] Fig. 9 shows detail of an exanple attachnent between
a wearable conputer device and a wearable structure;

[0026] Fig. 10A shows another enbodinent of a wearable
comput er device;

[0027] Figs. 10B and 10C show the device of Fig. 10A in
exenpl ary configurations thereof;

[0028] Figs 11A and 11B are schematic drawings illustrating
aspects of the device of Figs. [0OAC

[0029] Fig. 12 shows another enbodinent of an assenbly of a
wear abl e conputer device and a wearable structure;

[0030] Fig. 13 shows another enbodinent of an assenbly of a
wear abl e conputer device and a wearable structure;

[0031] Fig. 14 shows another enbodinent of a wearable

comput er devi ce;

[0032] Fig. 15 shows a variation of the wearable conputer
device shown in Fig. 14; and

[0033] Fig. 16 shows a further variation of the wearable
computer device shown in Fig. 14

DETAI LED DESCRI PTI ON

[0034] Enbodi ments of the present disclosure are described
herein with reference to the drawing figures. Fi g.
illustrates an exanple system 100 for receiving, transnmitting,
and displaying data. The system 100 is shown in the form of

a
iy
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wear abl e computing device. Wile Fig. 1 illustrates a head-

mounted device 102 as an exanple of a wearable conputing

devi ce, ot her types of wearable computi ng devi ces coul d
additionally or alternatively be used. As illustrated in Fig.
1, the head-nounted devi ce 102 conprises frame elenments

including lens-frames 104, 106 and a center frame support 108,

lens elements 110, 112, and extending side-arnms 114, 116. The
center frame support 108 and the extending side-arns 114, 116
are configured to secure the head-munted device 102 to a
user's face via a user's nose and ears, respectively.

[0035] Each of the frame elenments 104, 106, and 108 and
the extending side-arnms 114, 116 may be forned of a solid
structure of plastic and/or netal, or may be forned of a

hollow structure of simlar mterial so as to allow wiring and

conponent interconnects to be internally routed through the
head- mounted device 102. G her mterials nmay be possible as
wel |

[0036] One or nore of each of the lens elements 110, 112

may be forned of any material that can suitably display a
projected imge or graphic. Each of the lens elements 110,
112 may also be sufficiently transparent to allow a user to
see through the l|ens elenent. Combining these two features of
the lens elenents nmay facilitate an augnented reality or
heads-up display where the projected image or graphic is
superinposed over a real-world view as perceived by the user
through the lens elenments .

[0037] The extending side-arms 114, 116 may each be
projections that extend away from the |ens-franes 104, 106,
respectively, and may be positioned behind a user's ears to
secure the head-nmounted device 102 to the user. The extending
side-arnms 114, 116 may further secure the head-nounted device
102 to the wuser by extending around a rear portion of the
user's head. Additionally or alternatively, for exanple, the
system 100 may connect to or be affixed within a head-nounted
hel met structure. O her possibilities exist as well.

[0038] The system 100 my also include an on-board

conputing system 118, a video canmera 120, a sensor 122, and a
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finger-operable touch pad 124. The on-board conputing system
118 is shown to be positioned on the extending side-arm 114 of
the head-nounted device 102; however, the on-board conputing
system 118 nay be provided on other parts of the head-nounted
device 102 or nmay be positioned renote from the head-nounted
device 102 (e.g., the on-board conmputing system 118 could be
wire- or wrelessly-connected to the head-nounted device 102).
The on-board conputing system 118 may include a processor and
menory, for exanple. The on-board conputing system 118 may be
configured to receive and analyze data from the video canera
120 and the finger-operable touch pad 124 (and possibly from
other sensory devices, user interfaces, or both) and generate
i mges for output by the lens elenents 110 and 112.

[0039] The video canmera 120 is shown positioned on the
ext endi ng side-arm 114 of the head-nounted devi ce 102;
however, the video canera 120 may be provided on other parts
of the head-nounted device 102. The video canera 120 nmay be

configured to capture inmges at various resolutions or at

different frane rates. Many video caneras with a snmall form
fact or, such as those wused in cell phones or webcans, for
exanple, my be incorporated into an exanple of the system
100 .

[0040] Further, although Fig. 1 illustrates one video

camera 120, nore video caneras my be used, and each my be
configured to capture the sanme view, or to capture different
Vi ews. For exanple, the video <canera 120 may be forward
facing to capture at least a portion of the real-world view
perceived by the user. This forward facing inmage captured by
the video canera 120 nay then be used to generate an augnented
reality where conputer generated images appear to interact
with the real-world view perceived by the user.

[0041] The sensor 122 is shown on the extending side-arm
116 of the head-nounted device 102; however, the sensor 122
may be positioned on other parts of the head-nmounted device
102. The sensor 122 may include one or nore of a gyroscope or

an acceleronmeter , for exanple. O her sensing devices may be



WO 2013/103825 PCT/US2013/020297

included within, or in addition to, the sensor 122 or other
sensing functions nmay be perforned by the sensor 122.

[0042] The finger-operable touch pad 124 is shown on the
ext endi ng side-arm 114 of the head-nounted devi ce 102.
However, the finger-operable touch pad 124 may be positioned
on other parts of the head-mounted device 102. Al so, nore
than one finger-operable touch pad may be present on the head-
nounted device 102. The finger-operable touch pad 124 may be
used by a user to input commands . The finger-operable touch
pad 124 may sense at |least one of a position and a novenment of
a finger via capacitive sensing, resi stance sensing, or a
surface acoustic wave process, anpong other possibilities. The
finger-operable touch pad 124 may be capable of sensing finger
novenent in a direction parallel or planar to the pad surface,
in a direction normal to the pad surface, or both, and nmay
al so be capable of sensing a level of pressure applied to the
pad surface. The finger-operable touch pad 124 may be forned
of one or nore translucent or transparent insulating |ayers
and one or nore translucent or transparent conducting |ayers.
Edges of the finger-operable touch pad 124 may be fornmed to
have a raised, i ndent ed, or roughened 20 surface, so as to
provide tactile feedback to a user when the wuser's finger
reaches the edge, or other area, of the finger-operable touch
pad 124. If nore than one finger-operable touch pad is
present, each finger-operable touch pad my be operated

i ndependently, and may provide a different function.

[0043] Fig. 2 illustrates an alternate view of the system
100 illustrated in Fig 1. As shown in Fig. 2, the lens
el ements 110, 112 may act as display elenents. The head-

nmounted device 102 may include a first projector 128 coupled
to an inside surface of the extending side-arm 116 and
configured to project a display 130 onto an inside surface of
the lens elenent 112. Additionally or alternatively, a second
proj ect or 132 may be coupled to an inside surface of the
extending side-arm 114 and configured to project a display 134

onto an inside surface of the |lens elenent 110.

-10-
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[ 0044] The lens elenents 110, 112 may act as a conbiner in
a light projection system and may include a coating that
reflects the light projected onto them from the projectors
128, 132. In some enbodinents, a reflective coating nmay not

be used (e.g., when the projectors 128, 132 are scanning |aser

devices ).

[ 0045] In alternative enbodinents, other types of display
elemrents may also be used. For exanple, the lens elenments
110, 112 thensel ves may i ncl ude: a transparent or sem -
t ranspar ent matrix display, such as an el ectrol um nescent
display or a liquid crystal display, one or nobre wavegui des

for delivering an inage to the user's eyes, or other optical
el emrents capable of delivering an in focus near-to-eye inmage
to the user. A corresponding display driver may be disposed
within the frame elements 104, 106 for driving such a matrix
di spl ay. Alternatively or additionally, a laser or LED source
and scanning system could be used to draw a raster display
directly onto the retina of one or nmore of the user's eyes.

O her possibilities exist as well.

[ 0046] Fi g. 3A illustrates an exanple system 200 for
receiving, transmtting, and displaying data. The system 200
is shown in the form of a wearable conputing device 202. The

wearabl e conputing device 202 may include frane elenments and
side-arns such as those described with respect to Figs. 1 and
2. The wearable conputing device 202 may additionally include

an on-board conputing system 204 and a video canera 206, such

as those described wth respect to Figs. 1 and 2. The video
canera 206 is shown munted on a frane of the wearable
conputing device 202; however, the video camera 206 nmay be

nounted at other positions as well.

[ 0047] As shown in Fig. 3A the wearable conputing device
202 may include a single display 208 which nmnay be coupled to
t he device. The display 208 may be fornmed on one of the lens
elemrents of the wearable conputing device 202, such as a lens
el ement described wth respect to Figs. 1 and 2, and may be
confi gured to overlay conputer-generated graphi cs in the

user's view of the physical world. The display 208 is shown

-11-



WO 2013/103825 PCT/US2013/020297

to be provided in a center of a lens of the wearable conputing
device 202, however, the display 208 may be provided in other
posi tions. The display 208 is controllable via the conputing
system 204 that is coupled to the display 208 via an optical

wavegui de 210 .

[ 0048] Fi g. 3B illustrates an exanple system 220 for
receiving, transmtting, and displaying data. The system 220
is shown in the form of a wearable conputing device 222. The

wearabl e conmputing device 222 my include side-arms 223, a
center frame support 224, and a bridge portion wth nosepiece
225. In the exanple show in Fig. 3B, the center frane
support 224  connects the side-arns 223. The wearable
conputing device 222 does not include I|ens-frames containing
|l ens el enents. The wearabl e conputi ng devi ce 222  may
additionally include an onboard conputing system 226 and a
video canmera 228, such as those described wth respect to
Figs. 1 and 2.

[ 0049] The wearable conputing device 222 may include a
single lens element 230 that nmay be coupled to one of the
side-arnms 223 or the ~center franme support 224, The Iens
el ement 230 may include a display such as the display
described wth reference to Figs. 1 and 2, and nmay be

configured to overlay conputer-generated graphics upon the
user's view of the physical world. In one exanple, the single
lens element 230 nmay be coupled to the inner side (i.e., the
side exposed to a portion of a user's head when worn by the
user) of the extending side-arm 223. The single lens elenent
230 may be positioned in front of or proxinate to a user's eye
when the wearable conputing device 222 is worn by a user. For
exanple, the single lens element 230 nmay be positioned below

the center frane support 224, as shown in Fig. 3B

[ 0050] Fi g. 4 illustrates a schematic drawing of an
exanpl e conmputer network infrastructure. In system 300, a
device 310 comunicates wusing a comunication |link 320 (e.g.,

a wired or wireless connection) to a renpte device 330. The

device 310 nay be any type of device that can receive data and

display information corresponding to or associated wth the
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dat a. For exanpl e, 10 the device 310 may be a heads-up
di splay system such as the head-nounted device 102, 200, or
220 described wth reference to Figs. 1-3B.

[0051] Thus, the device 310 may include a display system
312 conprising a processor 314 and a display 316. The di spl ay
310 nmay be, for exanple, an optical see-through display, an
optical see-around display, or a video see-through display.
The processor 314 nay receive data from the renote device 330,
and configure the data for display on the display 316. The
processor 314 may be any type of processor, such as a micro-
processor or a digital signal processor, for exanple.

[0052] The device 310 mmy further include on-board data
storage, such as nmenory 318 coupled to the processor 314. The
menory 318 nmmy store software that can be accessed and

executed by the processor 314, for exanple.

[0053] The renote device 330 nmay be any type of conputing
device or transmtter including a laptop conputer, a nobile
t el ephone, or t abl et conputi ng devi ce, etc., t hat is
configured to transnmt data to the device 310. The renpte

device 330 and the device 310 may contain hardware to enable
the communication |link 320, such as processors, transmtters,

receivers, antennas, etc.

[0054] In Fig. 4, the conmmunication link 320 is
illustrated as a W rel ess connecti on; however, W red
connections nmay also be used. For exanple, the conmunication

link 320 may be a wired serial bus such as a universal serial

bus or a parallel bus. A wred connection my be a
proprietary connection as well. The communication |ink 320
may also be a wreless connection using, e.g., Bluetooth®
radi o technol ogy, communi cation protocols described in |EEE
802. 11 (i ncl udi ng any | EEE 802.11 revisions), Cel I ul ar

technology (such as GSM CDMA, UMIS, EVDO W MAX, or LTE), or
Zi gbee® technol ogy, anmong other possibilities. The renote
device 330 may be accessible via the Internet and may include
a computing cluster associated with a particular web service

(e.g., social-networking, photo sharing, address book, etc.).
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[ 0055] Fi gs. 5- 15, which do not adhere to the same
nunbering scheme as wused in Figs. 1-4, illustrate various
enbodi nents of conponents that can be assenbled together to
i nplement the various systens discussed above wth reference
to Figs. 1-4. Fig. 5 shows an enbodinent of a nodule 414 that
is configured to attach wth a nunber of various forns of
wearable structures that fit on the head of a user. For
exanple, Mdule 414 affixable to a wearable structure in the
form of a band 412 (shown in Fig. 6) to form a device assenbly
410 (Fig. 7) that is wearable on the head of the user (as
shown in Fig. s8). VWhen affixed to such a wearable structure,

display 454 of nodule 414 can be positioned adj acent t he
user's eye for nmnaking an inmage presented thereon viewable by
the user. The nodule 414 can also include an input device in
the form of a touch-based input 470 that is accessible to the
user to allow the user to execute a control function of the

device assenbly 410 or a function of another electronic device

that is connected or in communication wth device assenbly
410 .
[ 0056] In the enbodinment shown, display 454 is in the form

of a generally-transparent prism that is configured to overlay
or conbine wth the wuser's sight an inage generated by
el ectronic display conponents that are positioned wthin the
housi ng 452, Such a prism can be structured to receive a
projected image in a receiving side 458 and to nmake that image
visible to a wuser by looking into a viewing side 460 of
di splay 454. This can be done by configuring display 454 with
a specific shape and or material characteristics . In the
enbodi nrent of Fig. 5 the receiving side 458 of display 454 is
adjacent to or wthin housing 452 such that the electronic

conponents inside housing 452 can contain a video projector

structured to project the desired video image into receiving

side 458 of prism 454, Such projectors can include an image
source such as LCD, CRT, and OLED displays and a lens, if
needed, for focusing the inmage on an appropriate area of prism
454, The electronic conponents associated wth display 454

can also include control circuitry for causing the projector
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to generate the desired inmage based on a video signal received
t her eby. O her types of displays and inmage sources are
di scussed herein and can also be incorporated into nodule 414.
Furt her, a display can be in the form of a video screen
consisting of, for exanple, a transparent substrate. In such
an exanple, the inmage generating neans can be circuitry for a
LCD display, a CRT display or the like positioned directly
behind the screen such that the overall display is not
transparent. The housing of the boom can extend behind the
display and the image generating nmeans to enclose the inmge
generating neans in such an enbodi nment.

[ 0057] The receiving surface 458 of display 454 can be
per pendi cul ar to the viewing surface 460 of prism 454 such
that a transparent prism can be used to conbine the projected

imge with the view of the environnent surrounding the wearer

of the device. This allows the wuser to observe both the
surroundi ng envi ronnent and the imge projected into prism
454, The prism 454 and the display electronics can be
configured to present an opaque or sem-transparent image, or
conbi nati ons t her eof , to achi eve vari ous desired i mage

conbi nati ons

[ 0058] As discussed above, an input device in the form of
a touch-based input 470 is also desirably included in nodule

414, In the enbodi nent shown, housing 452 defines an arm
portion 476 that can be elongated and can extend at an angle
relative to display 454 (which is shown having an elongated

shape so as to define a longitudinal axis therethrough) . As
shown in the figures, arm portion 476 can extend at an angle
t hat can range from about 80° to about 110°. In an
enbodi nent, display 454 is angled with respect to arm portion

476 at approximtely 90°. Housing 452 can further be forned
to define an elbow portion 450 that supports display 454
relative to arm portion 476 at the desired angle. El bow
portion 450 can be curved, as shown in the figures, or can
include a bend formed by a sharp corner or can be configured

such that display 454 projects directly outwardly from near

arm portion 476 at the desired angle. In an enbodi nent, the
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image source associated wth display 454 and its related

circuitry can be held within housing 452 in elbow portion 450
t her eof . Touch- based input can be positioned wthin arm
portion 476 such that, when display 454 is positioned over a
user's eye, arm portion 476 is positioned in a position that

extends over the user's tenple adjacent that eye.

[ 0059] Touch- based i nput 470 can be a touchpad or
trackpad-type device configured to sense at |east one of a
position and a novenent of a finger via capacitive sensing,

resi stance sensing, or a surface acoustic wave process, anong

other possibilities. Touch-based input 470 can further be
capabl e of sensing finger novenent in a direction parallel or
planar to a surface thereof, in a direction nornal to the

surface, or both, and may also be capable of sensing a |evel

of pressure applied. Touch-based input 470 can be forned
havi ng an outer | ayer of one or nore i nsul ati ng, or
dielectric, | ayers t hat can be opaque, t ransl ucent, or
t ranspar ent and an inner layer of one or nore conducting

| ayers that can be opaque, transparent, or translucent.

[ 0060] In an enbodi nent, the outer layer of the touch-

based input 470 can be a portion of an outer wall 453 of
housi ng 452, This can provide a seanless or uniform
i ncorporation of touch-based input 470 into housing 452. The

housing can define an interior cavity for containing the inner
| ayer of the touch-based i nput 470 and any electrical

structures, such as control circuitry, associated therewth.

The outer layer of the touch-based input 470 can include the
entire wall 453 or a selected operable area 472 in the form of
one or nore touch-surfaces 470 thereof, as dictated by the
size, shape, and position of the inner |layer of the touch-

based input 470. If a portion of the housing is to be used as
the outer layer of the touch-based input 470, then the housing
452 can be made of a dielectric material such as plastic. In
an alternative enbodi nent , t he touch-based input can be a
discrete element that is mounted in an opening in the housing
452 that includes its own dielectric outer Ilayer, separate

from wall 453 to define the operable area within a w ndow or
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opening through wall 453 in a nmanner simlar to a touchpad on
a |laptop computer

[0061] In the enbodinent shown, touch-based input 470 is
positioned on arm portion 476 and defines a vertical pl ane
that overlies a portion of the side of the wuser's head.

Accordi ngly, touch-based input 470 may not be visible to a
user of the assenbly 410, when it is being worn. To help the
user identify any operable areas 472 of touch-based input 470
the housing 476 can be fornmed to have a texture provided by a
rai sed, i ndent ed, or roughened surface so as to provide
tactile feedback to a user when the user's finger contacts the
touch surface 472. Such a texture can define the boundaries

of the operable area 472, can be consistent through the
operable area 472, or can vary along horizontal and vertical

|l engths of the operable area 472 to give the user feedback as

to the location of a finger contacting operable area 472.

[0062] Touch-based input 470 can also include additional
operable areas 472 on wall 453 or on other portions of housing
452, such as the top or bottom surfaces thereof. This can be

achieved by positioning capacitive sensor layers, for exanple,

beneath the selected housing surfaces. In other enbodinents,
addi ti onal touch-based inputs <can be provided in different
| ocations of nbdule 413 such as on el bow portion 450. Each of
the touch-based inputs 470 can be operated independently, and
can provide different functions. Addi tionally, housi ng 452
can include additional input structures, such as a button (not

shown) that can provide additional functionality for nodule
414, i ncl udi ng i mpl enenti ng a lock or sleep feature or
allowing a user to toggle the power for nodule 414 between on
and off st at es. In an exanple, such a button can be
configured to signal nodule 414 to capture an inmage (i.e. to
"take a picture") using canera 426. Such a button can sinmlar
in function and location to the button described in the co-
pendi ng, comonly-assigned U S. Patent Application filed under
attorney docket nunber Google 3.0-388, the entire disclosure

of which is incorporated by reference herein.
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[0063] Touch-based input 470, or another type of input,
can be used to provide a control function that is executed by

nodul e 414, such as by an on-board CPU or a CPU nounted to or

within an associated wear abl e structure, or by a renpte
device, such as a smartphone or a l|aptop conputer. In an
enbodi nent i nformation related to the control function is
viewable by the wuser on display 454. In one exanple, the
control function is the selection of a nmenu item In such an
exanple, a menu with a list of options can be presented on
di splay 454. The user can nove a cursor or can scroll through

highlighted options by predeternm ned novenent of a finger
al ong touch-based input 470 and can confirm the selection by a
di fferent novenent, the acceptance of +the selection being
indicated by the display. Exanples of nmenu item selections
can include whether to answer or decline an incomng call on a
renotely-linked smartphone or to scroll or zoomin on a map

presented in display.

[0064] Additional  input structures can be included in
nodul e 414. These can include a canera 426 and a sensor 428,
as shown in Fig. 5. The canmera can be used to take picture or
record a video at the wuser's discretion. The camera can al so

be used by the device to obtain an inmage of the user's view of
his or her environnent to use in inplenenting augnent ed
reality functionality. The sensor 428 can be, for exanple a
Iight sensor t hat can be wused by firmare or software
associated wth the canmera 426. As shown in Fig. 5, the
canera and sensor can be included in a housing 452 positioned
within the elbow portion 450 and facing in a direction

substantially perpendicular to viewing surface 460 of display

454, In such an arrangenent, canera 426 is positioned to face
in a direction along the user's line of sight, and sensor 428
is positioned to sense light within the view of the canera
426. O her locations for the canera 426 and sensor 428 are

al so possi bl e.
[0065] A wearable structure for assenbly with nodule 414
can be in the form of a band 412, as shown in Fig. 6. Band

412 is shown as having a unitary configuration that generally
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includes a central portion 430 with arnms 440A, 440B extending
away from opposite sides of the central portion 430. Band 412
can be configured to fit on the head of a user wth central
portion 430 positioned over the brow of the user such as by
extending along a portion of the brow in contact therewth.
The portion of the brow that central portion 430 nmakes contact
with can vary, both depending on the size and shape of central
portion 430 and the shape of the particular wuser's head. In
an enbodi nent, the central portion 430 nmkes contact wth
enough of the brow to maintain the position of central portion

430 thereon, depending on the fit on the user's head achieved

by other features of band 412 Band 412 can be nmde of or
otherwise be covered by a high-friction material, such as
rubber, at least in the desired area for such contact. In an
enbodi nent , central portion 430 is in an arched shape to

acconmodate the generally rounded shape of a human forehead.

Band 412 can be constructed of a flexible material to allow
central portion 430 to bend in response to different

i ndi vidual brow or head shapes.

[0066] Arnms  440A, 440B can be configured to contact the
head of the user along respective tenples or in the area of
respective ears of the user. Ar s 440A, 440B incl ude
respective free ends 444 opposite central portion 430. Free
ends 444 can be positioned to be located near the ear of a
user when wearing device assenbly 410. Ear portions 446 can
be affixed to or integrally formed with the free ends 444 of
the arnms 440A, 440B. As shown in Fig. 7 ear portions 446 can
include an arched or curved form as shown in the figures,

such that they bend behind a portion of the rear of the user's
ear. As with eyeglasses the particular shape of ear portions

446 can vary in many ways including the anpbunt by which they
bend, the distance around the ear which they extend and the
anmount of contact, if any, actually mintained wth the
out si de of the ear. Ar s 440 can be structured to
appropriately position ear portions 446 relative to central

portion 430 to achieve an appropriate fit for a user or a

selection of different users. The shape of arns 440 can,
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accordingly, depend on the size and shape of central portion
430. For exanple, arnms 440 can extend substantially rearward
from central portion 430 substantially perpendicular thereto
and can be substantially straight. In other enbodinents, arns
440 can be angled i nwar d, out war d, upwar d, or downward
relative to central portion 430 and can further be curved in
any direction (or nultiple directions) to achieve a desired
fit or aesthetic quality.

[ 0067] In the enbodi nent shown, wherein band 412 is a
unitary structure, it can be advantageous for band 412 to be
made from a resiliently flexible material or conbination of
mat eri al s. Such a construction can pernmt arns, including
ends 444 thereof to flex outwardly away from each other to
accommodate heads of different sizes. Further, the structure
can be configured so that at a resting, or un-flexed, position
(such as when not being worn) band 412 is sonmewhat smaller
than necessary to accommpdate the snmllest size head that band
412 is configured to be worn on. This may require sone degree
of flexing by band 412 when worn, resulting in band 412
applying a force against the user's head due to its tendency
to return to its wundersized resting position. Such a force
can help retain band 412 on the user's head, wth or without
the further retention provided by earpieces 446. As with
central portion 430, at least a portion of the arms 440, such
as the areas thereof that make contact with the user's head,
can be nade from or otherwise coated with a rubber or another
high-friction nmaterial. The wuse of rubber or the like in
these contact areas can also increase the confort to the user
by spreading out the contact nore evenly. Such a structure
can achieve at least three points of contact with the user's
head, which <can give a desired level of stability to the
assenbly 410, when worn. Band 412 can be further configured
to provide additional points of contact, such as two points of
contact within central portion 430 or continuous contact along
the user's head. These types of fit can also result from the

particular shape of the user's head.
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[ 0068] Suitable nmaterials for band 412 to achieve the
above-descri bed characteristics i ncl ude vari ous pl astics,
which can be overnol ded, co- nol ded, or insert nmolded wth

rubber, such as thernoplastic elastoner ("TPE') materials in

the desired contact areas or covering any relatively harder

plastic entirely. Addi tional ly, rubber or TPE can be nol ded
or assenbled over nmetal, such as spring steel or the Iike. In
such an enbodi nent, a high yield strength netal, such as

spring steel <can be used to prevent plastic (or permanent)

deformation of the desired shape of band 412. Simlarly,

earpi eces 446 can be nade from plastic or nmetal and can be at
| east partially <coated wth or covered by rubber or TPE
elements for increased friction or confort.

[ 0069] As nentioned previously, ear pi eces 446 can be
integrally formed with band arnms 440 or can be separate
el enent s t hat can be pre-assenbl ed with ar s 440.

Al ternatively, a nunber of different earpi eces 446 can be
provided that can be renobvably attached to ends 444 of arns
440 according to fit or the wuser's preferences. In such
confi gurations, ear pi eces 446 can be nmade of different

materials or material conbinations than the remainder of band
412. In a further enbodi nent, ear pi eces 446 can extend
substantially in-line with arnms 440 or <can extend inward
therefrom rather than downward, to a position where they rest
over the ear on a topnpst area thereof but do not hook around
the ear. In such an enbodi ment earpieces 446 or arns 440 can
be configured to exert a pressure against the side of the
user's head to at |least partially retain frame 412 on the
user's head using friction generated through the pressure.

[ 0070] In a conmmercial setting, a nunber of different

bands 412 can be provided that are configured to fit different

ranges of head sizes, such as "small", "nmedium', and "large".

These can be provided with a nodule 414 that is configured to
attach to each of the differently-sized bands in a desired
manner . Alternatively nodules 414 and differently-sized bands
412 can be sold separately, allowing a purchaser to select the

desired band and a nodule to assenble together. Bands 412 in

21—



WO 2013/103825 PCT/US2013/020297

such a setting can also be provided in different fit styles
(such as with earpieces or wthout or in varying shapes) or
colors to allow further purchaser custom zation.

[0071] In variations of the band described above, central
portion 430 and arms 440A and 440B can each be separate
elenments that can be affixed together. In one enbodi nent,
arns 440A, 440B can be affixed to central portion 430 by hinges
to allow the structure to be folded for st or age or
transportati on. Such hinges can be spring-loaded to pernit
flexure therein instead of in central portion 430 or arns
440A, 440B.

[0072] Modul e 414 can attach to band 412 using any one of
a nunber of different structures. In some enbodinents it may
be advantageous to make such attachnment between a location on
the arm portion 476 of housing 452 and a location along a
corresponding arm 440A or 440B of band 412. As Shown in Fig.
8, module 414 can be affixed to band 412 on either arm 440A or
arm 440B thereof to position the display 454 over either the
user's right eye or the user's left eye. In an enbodi ment,
nodul e affixes at its arm portion 476 to one of the arns 440A
or 440B of band 412 with the arm portion 476 such that when
worn it extends along the tenple of the user on the side of
the arm 440A or 440B toward the front of the user's face. To
properly position display 450 at a distance away from the
user's eye, arm portion 476 can extend along a | ongitudinal
axis thereof that is tangent to a portion of the arm 440A or
440B (which can be at the point or wthin the area of
attachnent) and continues to extend along the |ongitudinal
axis as the band 412 curves inward to contact the user's brow
along the central portion 430 thereof. This allows for at
| east approxinately appropriate positioning of display 454
over the user's eye on the side of the arm 440A or 440B to
which the nodule 414 is attached given the angle at which

el bow portion 450 positions display 454 relative to arm 476 of

housi ng 452 .
[0073] Depending on the application of device assembly 410
or individual user preferences, it my be desirable to
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position nodule 414 on a particular side of the user's head.
For exanpl e, a right-handed person may prefer having the
nodule 414 on the right side of her head to make interaction
with touch-based input 470 easier. In another exanple, a
person may prefer to have the display 454 over a dom nant eye
for easier interaction wth elenments presented on display 454
or over a non-donmnant eye to nake it easier to shift his
focus away from elenents presented on display 454 when engaged
in other activities. Module 414 can be configured to be
symmetrical along a horizontal plane (relative to the general
position of nobdule 414 when assenbled with band 412 and with
assenbly 410 being worn by a user) such that nodule 414 can be
rotated along, for exanple, the longitudinal axis of arm 476
to appropriately position display 454 inward of arm 476 and
over the desired eye of the user. In such an arrangenent,

nodul e 414 can have an attachment structure that is vertically
centrally located on arm 476 such that it can be reached by a
corresponding attachnent feature of band 412 from either side
of nmodul e. Al ternatively, nodule 414 can include multiple
att achnent features in appropriate locations to nmake the
desired attachment with band 412 on either arm 440A or 444B.
Band 412 can also include attachnent f eat ures, as wll be
di scussed bel ow, on both arns 440A and 440B to accommbdate
positioning of nodule 414 on either side thereof or on one of
arme 440A or 440B such that a particular band 412 is
designated as being right-side or left-side nodule attachnent.

[ 0074] Modul e 414 can further be configured to be attached
to band 412 such that nodule 414 is positioned beneath band
412 when in a position as when worn on a user's head. Thi s
configuration can be advantageous due to the relative
positions desired for display 454 and central portion 430 of
band 412. In particular, with central portion 430 in a
position over the brow of the user, it my be desired to have
display 454 positioned vertically below central portion 430
such that it is in at least a portion of the user's line of
si ght. Accordi ngly, in an enbodi nent this positioning is

achieved by attaching nmodule 414 to band 412 such that nodule
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414 is beneath band 412, with exception made for any
interacting attachnment elenents of band 412 or nodule 414
O her arrangenents are possible, such as nmodule 414 attaching
to band 412 in an overlapping manner, with nodule 414
posi ti oned to the outside of band 412 at the point of
attachnent. In such an arrangenent, nodule 414 can angle
downward, as necessary, to appropriately position display 454
relative to the user's eye. This arrangenent can also be used
to provide an assenbly 410 that can be "flipped" to be worn
with display 454 over either eye, wth nodule 414 being
appropriately rotated to be positioned beneath band 412
regardl ess of the orientation of band 412 on the user's head.

[ 0075] The attachnent between nodule 414 and band 412 can
be configured to allow adjustnent bet ween the relative
positions of band 412 and nodule 414. This adjustnent can be
such that the user can wear band 412 on his or her head in a
confortable position and can then nake adjustnments to place
display 454 in a desired or appropriately functional position.
For exanmple, the user may desire to position display directly
in her line of sight (both vertically and horizontally) or may
desire to have display 454 positioned above, below, or to the
outside of his Iline of sight. Such positioning nmay vary
depending on how the wuser is using device 410, making on-the-
fly adjustnents usef ul for sone applications. In other
enbodi nent s, di scussed bel ow, such adj ust nent can be made
within nmodule 414 itself, allowing a fixed attachment between
nodule 414 and band 412, while still permtting simlar
adj ustnent s

[ 0076] In the enbodinment shown in Fig. 9, the attachnent
feature 432 of band 412 includes a track 436 that extends
along a length of arm 440A (a simlar feature can also or
alternatively be positioned on arm 440B) . Mdule 414 includes
an attachnent feature 462 including a screw 466, the shank of
which fits securely wthin track 436 with the head of screw
466 extending outward along the body of the attachnent feature
432. In such an arrangenent, nodul e 414 can be affixed to

attachnent feature 432 using screw 466 such that nodule 414
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can be noved forward and backward relative to band 412 by

sliding screw 466 within track 436. Screw 466 can then be
tightened into housing 452 to secure the position of nodule
414 relative to band 412. Such adjustnent can provide various
forme of "eye relief" such as by conpensating for different

eye positions such as for wusers wth deep-set eyes or wth
eyes positioned relatively close to brow Addi tionally, t he
eye relief provided by the forward and backward adjustability

of attachnent 432 can allow display 454 to be positioned clear
of the user's eyel ashes i ncl udi ng those of users with
relatively |ong eyelashes. Screw 466 can then be tightened
into housing 452 to secure the position of boom 414 relative
to band 412 Housing 452 can be configured to pernmt sone
rotation of module 414 relative to attachnent portion 432 such
that the rotational position of nodule 414 can also be fixed
by tightening screw 466 into housing 452. This attachnent can
al so incorporate a spring (not shown) or the I|ike positioned

between housing 452 and attachnent feature 432 such that
nodule 414 is biased away therefrom This can allow the
|ateral position of nodule 414, and thus display 454, to be
adjusted by tightening screw 466, which can draw housing 452
closer to attachnent feature 432. In either arrangenent,

nodule 414 can be disassenbled from band 412 by | oosening

screw 466 until it is renpved from housing 452. & her,
simlar arrangenents are possible, including sliding joints
such as dovetails or the like, which can be locked in place

using set screws or the like.

[ 0077] Track 436 can include conductive features such as
exposed wre segnments or traces partially enbedded therein
that can align with further conductive features positioned on

housi ng 452 of nodul e 414 to allow connection bet ween

el ectronic el ement s in the band 412 and the electronic
conponents (including the inmage source or touch-based i nput
470) in nodule 414. In other enbodinents, an external wre

(not shown) can extend out from band 412 and plug into an
out | et (not  shown) on nodule 414 to achieve a desired

el ectri cal connection t her ebet ween. Band 412 can include

25—



WO 2013/103825 PCT/US2013/020297

additional wres that run through at least a portion thereof
to further connect such  conponents t hat may be |ocated

renotely from each other.

[ 0078] The attachnent feature 432 in the enbodiment of
band 412 shown in Fig. 6 includes a universal serial bus
("USB") port 434 therein. A nodule 414 configured to attach

to such a band 412 can include a mating USB plug such that
assenbly of the mating USB port and plug attaches nodule 414
to band 412 (with or without the assistance of additional snap
or track type connections) . In such an enbodinent, the USB
plug 434 (or another, simlar conputer-type attachnent) can
connect electronic conponents wthin nodule 414 (such as the
image source) with an electronic elenent within band 412 (such
as a battery wthin an earpiece 446 or a circuit panel
enbedded in arm 440A, 440B) . The attachnent feature 432 can be
configured to tilt or slide relative to the arm 440A or 440B
to which it is attached to allow adjustnent simlar to that
which is discussed above.

[ 0079] As nmentioned previously, housing 452 can contain
electronic circuitry such as the circuitry for touch based
i nput  470. In addition housing 452 can include control
circuitry for the image source associated wth display 454,
the canmera 426, or the sensor 428, or one or nore circuit
boards including a processor to control display 454, touch

based input 470 or to perform other functions for nodule 414.

Housing 452 <can further include a power source, such as a
battery to power the other «circuitry. Additionally housing
452 can include nenory, a mcroprocessor or conmuni cati ons
devi ces, such as cell ul ar, short-range W rel ess (e.qg.
Bl uet oot h) , or WiFi circuitry for connection to a renpte
devi ce. Addi tionally, any such circuitry can be included in

band 414 such as in at least one of the earpieces 446, for
exanple in an internal cavity thereof. As shown in Fig. 7,
ear pi ece 446 can be configured to be positioned behind or over
the ear of the user while being worn. Earpi ece 446 can be
further configured to contact a portion of the user's head to

hel p secure the position of device assenbly 410. Ear pi ece 446
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can be configured to include a battery or nultiple batteries
of various forns, such as AAA AA or 9-volt style batteries.
The battery can also be a rechargeable battery such as a
lithiumion or nickel-cadmum battery and can be renovable by
the user or can be permanent or sem -permanent . Earpiece 446
can also include a port (not shown) that <can be used to
connect device assenbly 410 to a power source to recharge a
battery w thout renoval thereof or to connect device 410 to a
renopte device for comunication therewth, such as described
above, or to update or install software or firmvare included
in the menory of device 410.

[0080] Earpiece 446 can be configured and positioned to
provide a balancing weight to that of nodule 414. Modul e 414
is positioned forward of the wuser's ear, which can cause a
portion of its weight to be supported over the brow of the
user. By adding weight behind the wuser's ear (or shifting
weight to behind the user's ear) in the form of earpiece 446,
the ear becones a fulcrum about which the weight of nodule 414
i s balanced against that of the earpiece 446. This can renpve

some of the weight on the user 's brow, giving a nore

confortabl e, and possibly a nore secure fit wth reduced
potenti al slipping of central portion 430 downward on the
user's brow The conponents within earpiece 446, such as a
battery or various control circuitry can be arranged to

contribute to a desired wei ght di stribution for device
assenbly 410. For exanpl e, heavi er conponents, such as a
battery, can be placed toward or away from nodule on arm 440A
to adjust the weight di stribution. In an enbodi nent, a
majority of the weight can be carried by the ear of the user,

but sone weight can still be carried by the brow in order to
give the device a secure feel and to keep the central portion
430 in a desired position on the brow to maintain a desired
position for display 454, In an enbodi nent, between 55% and
90% of the weight of device assenbly 410 can be carried by the
user 's ear .

[0081] In the present exanple, a single nodule 414 is

shown attached to band 412. Al ternatively, two nodul es could
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be included, wth one affixed on each arm 440A and 440B of
band 412 and corresponding to each eye of the user. As a
further alternative, a single display 454 could be used with a
prism or other structure configured to extend over both eyes
of the user for displaying an inmage viewable by both eyes.

[0082] Fig. 10A shows another enbodinment of a nodule 514
for attachnment wth a band 512. In this enbodinment, the band
can be simlar to the various forns of bands (for exanple band
412 shown in Figs. 6-9) discussed above and can attach thereto
in a simlar manner using simlar forme of attachnment
structures. The nodule 514 of Fig. 10A is shown in a
configuration to fit over a right eye of a user in a general
formthat is a mrror image of a form such at that of Fig. 5,
that is configured for use over a user's left eye. As with
the enbodinent of Fig. 5, the enbodinment of Fig. 10A can be
mrrored or inverted in a version that can be worn over the
user's left eye. In the enbodinment of Fig. 10A housing 552
is divided into a display housing 575 and an arm housing 576.
As shown, display housing 575 defines elbow portion 550 and
has di spl ay 554 nount ed t her eon. Arm  housi ng 576
substantially defines the arm portion of nodule 514 and can
i nclude touch-based input 570, which <can be a di screte
el ement or can be an operable surface 574 of housing 552, as
descri bed above with respect to Fig 5. In an enbodi nent, the
display portion 575 and arm portion 576 of housing 552 can be
covered by a conpliant outer layer (not shown) . This outer
|ayer can be nmade from a rubber material, for exanple, and can
cover any joint between the two housing portions to give
nodule 514 a clean and uniform | ook. A rotating joint between
di splay portion 575 and arm portion 576 can be used and can be
formed by a separate elenment such as a pin or by integrally-
formed features such as a post and a mating hole that can snap
t oget her. Addi tionally, an arnmature wre, a gooseneck
feature, or a ball-and-socket joint can be assenbled between
the display portion 575 and the arm portion 576 to allow
adjustnent along additional axes. Such joints can also be

covered by a conpliant outer |[|ayer .
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[0083] In this enbodiment, display housing 575 can be
rotatably affixed to arm housing 576. Modul e 514 can then be
attached to band 512 by any of the structures discussed above.
The rotation of display housi ng 575 can i npl enent an
additional or alternative form of adjustnent for the position
of display 554 relative to the user's eye. As shown in Fig.
10B, display housing 575 can be rotated upward relative to arm
housi ng 576. Further, as shown in Fig. 10C display housing
575 can be rotated downward relative to arm housing 5576. In
an enbodi nent, the point of rotation 584 between display
housing 575 and arm housing 576 can be positioned near the
focal center of a user's eye. This can be approxinmated based
on predeterm ned non-adjustable attachnment structures on bands
of varying sizes, as discussed above, or can be done though
forward- and backward-adjustabl e at t achnent structures, such
as those described above with respect to Fig. 9.

[0084] As shown in Figs. 11A-B, in certain structures of
di splay 554, such as certain display configurations (including
the use of sone types of prisns), it can be beneficial to
orient display 554 such that viewing surface 560 is normal to
a line from the image location within display 554 to the focal
center of the user's eye. By allowing rotation of display
housing 575 and, thus, display 554 to rotate relative arm
housing 576, the display 554 can be positioned in an optinal
angle for viewing by users wth different facial structures
and different pref erences for the horizontal or vertical
position of display 554 or band 512. Fig. 11A shows display
554 at a location above the horizontal center 592 of the
user's eye 590. Display 554 is pivoted or otherwise rotated
about axis 584 that extends in a lateral direction relative to
the user's face (in and out of the page of Fig. 11A) such that
surface 560 is perpendicular to a line 594 extending between
surface 560 and the focal center 596 of the user's eye 590.
It is noted that the diagram shown in Fig. 11A is only an
exanple and different users can have different |ocations of
their eye's focal center. Fi g. 11B shows display 554

positioned vertically near the horizontal center 592 of the
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user's eye wth display rotated accordingly for optinmal
viewing by the user, as described above.

[0085] Fig. 12 shows an alternative structure for band 612
in which central portion 630 thereof includes a nosebridge 620
affixed thereto such that band 612 can extend to an arm 640
that is positioned only on the side of the user's head to
which nodule 614 is attached. In the enbodi ment shown,
nosebridge 620 includes a pair of bridge arns 622 that extend
from the central portion 630. In the view of the enbodi nment
of device assenbly 610 shown in Fig. 12, bridge arns 622
extend in a dowward direction from central portion 630. As
in other figures, the orientation of device assenbly 610 shown
in Fig. 12 generally corresponds to the orientation of device
610 when being worn by a user when the user's head is in a
neutral, upright position. The description of bridge arns 622
extending downward from central portion 630 is made in such a

reference frame and is done for purposes of the present

descri ption. Di scussi on of any other relative reference
directions is also made for simlar purposes and none are
i nt ended to be limting with respect to the present

di sclosure, wunless explicitly stated.

[0086] Bridge arms 622 can include respective pads 624
thereon, which can be positioned to rest on parts of the nose
of the wearer. Pads 624 can be nmade of a material that is
softer than arnms 622 for purposes of confort. Additionally
the nmaterial that pads 624 are nmade from can be flexible or
have a texture that prevents slippage along the surface of the
user's nose. Bridge arns 622 can be flexible to further
provide a confortable fit and or grip on the wuser's nose.
Furt her, bridge arns 622 can be deformably bendable and
repositionable so that the position of pads 624 can be changed
to best fit the user. This can include novenent cl oser
together or farther apart or fore and aft relative to central
portion 630, which can adjust the height of central portion
630 and, accordingly, the position of nodule 614 and its
display 654 relative to the user's eye. Furt her adjustnent of

display and other structures thereof can be simlar to those
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in the enbodinents described above, as can the structures used
to affix mnmpdule 614 to band 612. In other enbodi nents,
structures simlar to arns and pads can be integrally forned
with central portion 630 and can be structured such that
larger or snmaller areas of the nosebridge 620 contact the nose
of the user, conpared to the enbodi nent shown. Addi tionally,
a nosebridge having a simlar structure to that shown in Fig.
12 can be wused in connection wth the structure of device
assenbly 610 and 410 shown in Figs. 5-9.

[0087] The weight distribution of device assenbly 610 can
be configured in a simlar manner to that which was described
above wth respect to the enbodinent of Fig. 7. In sone
enbodi nment s, however, it may be desired to have a
conparatively greater portion of the weight borne by the
user's nose. For exanpl e, the weight bal anci ng can be
configured such that between 40 and 75% of the weight of
assenbly 610 is applied to the user's nose. Further, it may be
desired to configure earpiece 646 such that the weight thereof
is centered laterally inward of the wuser's -ear. In the
enmbodi ment shown in Fig. 12, earpiece angles inward as it
curves downward such that it extends along a portion of the
user's head behind the ear in a direction toward the middle of
the back of the head. In such a configuration, the weight of
earpiece 646, in addition to balancing against the weight of
nodule 614 in front of the user's ear, can inmpart an inward
twisting force on arm 644, which is then transferred through
central portion 630 to the wuser's nose by nosebridge 620.
This can help to balance against any weight force exerted by
nodule 614 laterally outside the user's ear, which could cause
assenbly 610 to sag on the user's head. Such bal ancing can
further help to secure nosebridge 620 on the user's nose.

[0088] As shown in Fig. 13, an assenbly 710 can include a
nmodul e 714, simlar to that which is described in other
enbodi nents above paired with a wearable structure in the form
of eyeglasses 712 that are adapted for connection wth nodule
714. In general, frame 712 can be simlar to a frane

associated with prescription glasses or sungl asses.
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[ 0089] Frame 712 also includes one or nore rinms 730 that
extend in a lateral direction away from bridge 720. The
embodi ment shown includes two rims  730A and 730B, each
extending away from opposite sides of bridge 720. In sone

enbodi nents, the rins 730 can be integrally formed with or can
be substituted with a specially structured | ens. R m
730A, 730B are shaped to extend laterally past the user's eye
while being positioned at |east above the eye so as to not
obstruct the wearer's vision. Rims 730 are further structured
to hold respective lenses 718 over the user's eyes. As such,

in some enbodinents rinms 730 can fully encircle lenses 718

and, accordi ngly, the wuser's eyes. G her "half-rinmed" or
"rim ess" configurations can be inplenented in a simlar
structure. Addi tionally, | enses can be assenbled with a band,

simlar to that shown in Figs. 6-8 that includes a nosebridge

accordi ng to the enbodinent of Fig. 12. In such an
enbodi ment, the lenses can depend downwardly from the band to
cover the user's eyes. A nunber of different shapes and
structures are possible for rinms 730A 730B, in addition to
what is shown in the figures . The specific shape of rins

730A, 730B can depend on the shape and structure of bridge
portion 720 or lenses 718 or can be configured for aesthetic
or stylistic purposes

[ 0090] Rinms 730A, 730B can be of the same or a different
material from nosebridge 720. Exanpl es of suitable materials
for the rins 730, or any other part of frame 712, can include
various types of thernoplastic such as polycarbonate, acrylic,

ABS, and polyethylene or resin plastics such as urethane or

the 1ike. Any parts of franme 712, including the nosebridge
720 and rinms 730, can be mde from netal such as alum num
stainless steel, titani um ni ckel , gol d, or various alloys
including one or nore of the nmetals listed or simlar netals.

Rinms 730 can be nonolithically formed with nosebridge 720 from
the same material, or rims 730 and nosebridge 720 can be nade
from different materials and affixed together wusing adhesives,
screws, various forns of welding, sol deri ng, brai si ng, or the
like .
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[009]] Frame 712 also includes one or nore arms 740A, 740B
that extend from the rinms 730A 730B, past the user's tenple,
and toward the user's ear. As shown in Fig. 13, frane 712 can
include two arms 740A, 740B that can be positioned to extend in
a rearward direction from respective rins 730A 730B. Ar s
740A, 740B may provide additional points, or areas, of contact

with the user's head and contribute to the device's fit and

retention to the user's head. Arms  740A, 740B can be simlar
in structure or function to corresponding features of
eyegl asses or simlar to the arms of the band in the

enbodi nent described with respect to Figs. 6-9, above.

[0092] Arms  740A, 740B can be integrally formed with
respective rinms 730A, 730B. Al ternatively, arns 740A, 740B can
be affixed to respective rins 730A 730B using a hinge nenber
arranged to permt arnms 740A, 740B to be folded inward toward
brow portions 730 for storage or transportation. I f hinges
are used, they can be spring-loaded or the like to apply a
confortable pressure against the user's head or to accommpdate
a range of different head sizes confortably. In sone
enbodi nment s, arme can be nmade of a plastic mterial W th
internal netal reinforcenent to allow bending or to prevent
br eakage .

[0093] Arms  740A, 740B include respective free ends 744
opposite the respective rinms 730A 730B. Free ends 744 can be
positioned to be located near the ear of a user when wearing
device assenbly 710. Ear portions 746 can be affixed to or
integrally formed with the free ends 744 of the arns
740A, 740B. As shown in Fig. 12 ear portions 746 can include
an arched, or curved, form as shown in the figures, such that
they bend behind a portion of the rear of the user's ear. As
with eyeglasses, the particular shape of ear portions 746 can
vary in many ways including the anmount by which they bend, the
di stance around the ear which they extend and the anobunt of
contact, if any, actually mintained with the outside of the
ear. In the exanple shown, ear portions 746 can have a
subtly-arched form however, other enbodinents of ear portions

can have a nore pronounced curvature. For exanple, a frane
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712 can have ear portions simlar to those shown on the band
412 of Fig. 7. Ear portions 746 can be configured to include

various electronic conponents in a simlar manner to the ear

portions 446 discussed with respect to Figs. 6- 9. Such
el ectronic conmponent s can i ncl ude batteries, control

circuitry, comruni cati on devi ces, and the Ilike, which can be
connect ed with nodul e 714 by wres, traces or the Ilike

enbedded within arns 740.

[ 0094] Ar ns 740 can be structured to appropriately
position ear portions 746 relative to rinms 730 to achieve an
appropriate fit for a user or a selection of different users.
The shape of arns 740 can, accordingly, depend on the size and
shape of rins 730. For exanpl e, arms 740 can extend
substantially rear war d from their respective rins 730
substantially perpendicul ar thereto and can be substantially
straight. In other enbodi nents, arms 740 can be angled
i nward, outward, upwar d, or dowmward relative to the outside
ends of rims 730 and can further be curved in any direction
(or multiple directions) to achieve a desired fit or aesthetic
quality .

[ 0095] Module 714 can be configured to attach to one of
arms 740A or 740B only or selectively to either one of arns
740A and 740B. Any of the above-described structures can be
used to achieve such connection. Further, such structures can
be configured to attach nodule 714 beneath one of arns
740A, 740B or on an outside surface thereof, as shown in Fig.
13. Module 714 can be adjusted to appropriately position
display 754 over the user's eye at the point of attachment to
arm 740A or 740B or nodule 714 can have a housing 752 that is
split into display and arm portions that rotate relative to
each other as shown in Figs. |QA-C Module 714 can include a
carmer a, as shown in other enbodinents herein (for exanple
camera 426 in Fig. 5). In other enbodinents, a canera 726 can
be included in frame 712, such as in nosebridge 720. Caner a
726 can be included in other locations wthin frame 712 as
well, including in a portion of arm 740B opposite the arm 740A

to which nodule is attached. Canmera 726 can connect through
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an attachnent structure (which can be simlar to other

attachnent structures discussed herein) to control <circuitry

within nodule 714 or can connect through enbedded wring to
other control «circuitry that can be positioned wthin another

portion of franme 712, such as a cavity wthin, for exanple arm
740B, or within an earpiece 746A or 746B.

[ 0096] In an enbodi nent, the various nodules and wearable

structures descri bed herein can be confi gured to be
i nterchangeable anbng each other such that any one of the
enbodi nents of npdules can be used with any one of the types
of wearable structures also described. Such configuration can
include those in which the nodules and wearable structures are
shaped and sized according to sinmilar principles regarding

fit, weight distribution, appear ance, di splay position, and
adjustability. Furt her, al | such  nodul es and wearable

structures can inplenent a common form of attachment structure

for attachi ng t he nodul es to the wearable structures,

including any of those described above.

[ 0097] Vari ous conbi nati ons of nodul es and wearable
structures can be packaged in Kkits. In an exanple, a nodule,
such as nodule 414 in Fig. 5 can be nmade comercially

available in a kit with a band such as band 412 in Fig. 6 and

a half-band 614 as shown in Fig. 12 or other bands 412 of

di fferent colors or ear portion 446 configurations . In
anot her enbodi nent, a nmodule such as nodule 414 can be nade
commercially avai | abl e in a kit with a plurality of
differently-styled eyegl ass-type franes simlar to what s
shown in Fig. 13. In yet another enbodinent, a nodule 414 can

be packaged in a kit with a band 412 and a pair of eyeglass-

type franes 712 with tinted lenses for use as sungl asses. The
different types of wearable structures in such a system can
i ncl ude speci al | y-confi gured chi ps or ot her el ectronic

circuitry such that the npdule <can identify they type of
wearable structure to which it is attached. This can allow
the nodule to autommtically adjust settings or select between
sets of preconf igured settings, based on the structure to
which it is attached.
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[ 0098] In another enbodinent, the nodule can be configured
to operate on its own, wthout connection wth one of the
wear abl e structures described above. In one aspect, t he
nodule can have all of the electronic conmponent s (i mage
source, touch-based input, electronic circuitry, power source,
etc.) contained within its housing so that it does not need to
be connected wth a wearable structure having operational
features therein. The nmodules shown in Figs. 5-13 can be
configured to function as stand-alone nodules. Addi tionally,

Figs. 14 and 15 show another exanple of a nodule 814 in which

housing 852 of nodule 814 can be conparatively larger than
that which is shown in other exanples. This can be done to
acconmodat e al | necessary oper ati onal conmponent s or to
acconmodat e | ar ger or additional conponent s, i ncl udi ng a
|arger battery, flash nenory, high-definition inmge sources,

hi gh-resolution caneras, etc. Such a stand alone nodule can

be configured for use wth other itens that are worn on
i ndi vi dual s' heads, such as eyegl asses, sungl asses, hat s,
vi sors, etc. In an exanple, housing 852 can contain a nagnet
or nmagnets therein adjacent a wall thereof that defines inside
surface 868 such that the magnet can attach nodule 814 to
items with metal conponents, such as the arnms of eyeglasses
and the Ilike.

[ 0099] In a further exanple shown in Fig. 15 a separate
magnetic element 886 can be provided that can be used wth
nodule 814 to capture a portion of another item therebetween,
the assenbly t her eof bei ng secured by  mutual magnetic
attraction between the magnetic elenent 886 and the nagnets
internal to housing 852. Such an assenbly can, for exanple,
be used to attach nodule 814 to the crown portion of a hat or
to arms of eyeglasses, including those that do not contain any
ferromagnetic netals. Both the inside surface 868 of housing
852 and the magnetic elenent 886 in such an enbodiment can be
coated with or at least partially nmade from a non-abrasive
high-friction material such as rubber or a TPE to further help

secure the parts in place in an assenbly.
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[0100] Figure 16 shows a further exanple in which nodule
814 includes a strap 892 extending from inside surface 868 of
housi ng 852. Strap 892 can be nade from a flexible material

that can further be elastic or elastoneric to allow both

flexibility and stretching thereof. Housing 652 can further
include a channel 894 or other feature to receive and
rel easably secure strap 892 therein. This arrangenent allows

a portion of a head-worn item to be positioned adjacent to
inside surface 868 where strap 892 can be |ooped around the
portion with the strap 892 received in channel 894 to secure
nmodule 814 to the particular head-worn item In an exanple,

strap 892 can be looped around the arm of a pair of glasses to
renovably attach nodule 814 thereto. In other exanples, a
sinple clip can be positioned on an inside surface of the
housing 852 that can be used to attach the nodule 814 to a

head-worn item to position display 854 over an eye of the

user .

[0101] Addi ti onal conponents can be included in the
vari ous device assenblies described herein. These conponents
can include additional i nputs, control circuitry boar ds,
antennae or the |like. The wvarious locations in which these

addi ti onal components are Jlocated on or in such a device
assenbly can also be selected to allow for a predeterm ned

wei ght distribution.

[0102] Al though the description herein has been made with
reference to particular enbodinents, it is to be understood
t hat these enbodi nents are nerely illustrative of t he
principles and applications of the present disclosure. It is

therefore to be understood that numerous nodifications my be
made to t he illustrative enbodi ment s and t hat ot her
arrangenents may be devised without departing from the spirit
and scope of the present disclosure as defined by the appended
clains .

| NDUSTRI AL APPLI CABI LI TY

[0103] The present application relates to head nounted

di splays, including those configured to present an image to a
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user by an inmage source positioned over or in front of at

| east one of the user's eyes.
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CLAI M5

1. An electronic device for use with a wearable structure
configured to be worn on the head of a user, the device
conprising :

a display elenent;

a housing including an arm portion and an elbow portion, the
housing being configured to be renovably affixed to the
wearable structure at the arm portion thereof, and the el bow
portion defining a display end of the housing that supports
the display el ement , wher ein the arm extends along a
| ongi t udi nal axis of the housing, and wherein the el bow
portion is configured such that the display end supports the
display element along a display axis disposed at an angle wth
respect to the longitudinal axis;

i mmge generating means disposed within the housing and
configured for generating an inage presentable to the user on
the display elenment; and

an input device affixed to the housing and configured for
receiving from the user an input associated with a function,

the function being related to information that is presentable

on the display elenent.

2. The device of claim 1, wherein the display elenent is a
generally transparent prism configured to conbine the inage
presentable to the user thereon with a user view through the

di splay el enent.

3. The device of claim 1, wherein the display axis is
angled at between about 80° and 110° wth respect to the

| ongi tudi nal axis.

4. The device of claim 1, wherein the elbow portion is
curved so as to extend away from the arm portion in an arcuate
fashion to the display end of the housing.

5. The device of <claim 4, wherein the arm portion has a
first thickness and the display elenment has a second thickness

greater than the first t hi ckness, and wherein the el bow
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portion tapers fromthe first thickness at a |ocation adjacent

the arm portion to a second thickness at the display end

t her eof .
6. The device of <claim 1, wherein the input device is
positioned in the arm portion, and wherein the imge

generating neans are positioned in the el bow portion.

7. The device of claim 1, wherein the housing is configured
to be renovably affixed to the wearable structure such that

the display elenent is positionable over an eye of the user.

8. The device of claim 1, wherein the housing includes a
first snap fit elenent that is configured to releasably engage
with a second snap fit elenment included on the wearable
structure, and wherein the housing is configured to be
renovably affixed to the wearable structure by the releasable

engagenent between the first and second snap fit elenents.

9. The device of claim 1, wherein the housing includes a
first track element that is configured to slideably and
rel easably engage with a second track elenent included on the
wearable structure, and wherein the housing is configured to
be renovably affixed to +the wearable structure by the
rel easabl e engagenent between the first and second track

el enents .

10. The device of claim 9, wherein the slidable engagenent
between the first and second track elenments is configured to
allow adjustnent of the display elenent toward and away from

an eye of the user.

11. The device of <claim 1, wherein the device further
includes a first electronic elenment coupling attached to the
housing and in electrical comunication wth at least the
i mage generating neans, the first electronic elenment coupling

being configured to releaseably engage with a corresponding
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second electronic elenment coupling included on the wearable
structure, and wherein the housing is configured to be
renovably affixed to the wearable structure by the releasable
engagenent between the first and second electronic elenent

couplings .

12. The device of claim 11, wherein the first electronic

el ement coupling is a universal serial bus coupling.

13. The device of <claim 11, wherein the first electronic
elenment coupling is configured to provide for connection
between the inmge generating nmeans and an electronic elenent

of the wearable structure.

14. The device of claim 1, wherein the electronic device
further includes a canmera having a lens thereof, the canera
being attached to the housing such that the lens thereof is
exposed on the housing wthin the elbow portion and is

directed substantially parallel to the |ongitudinal axis.

15. The device of claim 1, wherein the arm portion and the
el bow portion are discrete elenents rotatably affixed to each
other about an axis substantially parallel to the display

axis.

16. The device of claim 1, further including a first nmagnetic
el enent affixed wthin +the housing thereof, wherein the
housing is configured to be renovably affixed to the wearable
structure by magnetic attraction including the first magnetic
el ement .

17. The device of claim 18, further including a second
magnetic elenent external to the housing and engageable in a
nmut ual nagnetic attraction with the first magnetic elenent,
wherein the housing is configured to be renovably affixed to
the wearable structure by capturing a portion of the wearable

structure between the housing and the second magnetic el enent
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when the first and second nmagnetic elenents are engaged in the

mut ual rmagnetic attraction.

18. The device of claim 1, wherein the housing includes an
el astoneric mnmenber extending from the arm portion thereof and
receiving channel, a portion of the elastoneric nenber being
receivable in the channel to form at Ileast one loop, and
wherein the housing is configured to be renovably affixed to
the wearable structure by capturing a portion of the wearable

structure in the at |east one |oop.

19. An electronic device, conprising:
a nodul e including:

a display elenent;

a housing including an arm portion extending along a
I ongitudinal axis of the housing and an el bow portion defining
a display end of the housing that supports the display elenent
along a display axis disposed at an angle to the | ongitudinal
axi s ;

i mmge generating neans disposed wthin the housing and
configured for generating an inage presentable to a user on
the display elenent; and

an input device affixed to the housing and configured for
receiving from the user an input associated with a function,
wherein information related to the function is presentable on
the display elenent; and
a wearable structure configured to be worn on the head of a
user, the wearable structure being configured to renoveably
attach with the nodule at a location along the arm thereof to
secure the sane to the head of the wuser wth the display
el ement positionable near an eye of the wuser and the arm

portion disposed over a tenple of the user.

20. The device of claim 19, wherein:
the wearable structure is a band configured to be worn on the
head of a user, the band including an arcuate central portion

and a first side portion extending from the central portion,
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the central portion being configured to contact a portion of
the face of a user and the first side portion being configured
to contact a portion of the head of the user near an ear
t hereof; and

the nodule is renovably attached with the wearable structure

on one of the side portions of the band.

21. The device of claim 20, wherein the band further includes
a second side portion extending from the central portion
opposite the first side portion, the second side portion being
configured to contact a portion of the head of the user near
anot her ear thereof.

22. The device of claim 20, wherein the central portion of
the band further includes a nosepiece depending therefrom
wherein the portion of the face of the user that the central
portion is configured to contact is a portion of the nose of
the user, and wherein the nosepiece is configured to nake such

cont act .

23. The device of claim 19, wherein:

the wearable structure includes first and second rinms wth
|l enses affixed therein and a bridge portion positioned between
the first and second rins, the bridge portion being configured
to rest on a portion of the nose of the user, the frane
further including first and second arms extending away from
the rimse to respective ends thereof, wherein the first and
second arnms are configured to be positioned over respective
first and second tenples of the wuser wth the free ends
di sposed near first and second ears of the user; and

the nodule is renovably attached with the wearable structure

on one of the first and second arns.

24. The device of claim 19, wherein the wearable structure
includes at least one electronic elenment that is configured to
removably connect with at least one of the inage generating

means and the input device.
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25. The device of claim 24, wherein the electronic element
includes a printed circuit board configured for exchanging
data with the at least one of the inmage generating neans and

the input device.

26. The device of claim 24, wherein the electronic element
i ncl udes conductive connections configured for connecting wth
a battery, and wherein the conductive connections are further
configured to provide current from the battery to the at |east

one of the inmage generating means and the input device.

27. The devi ce of claim 26, wherein t he conducti ve
connecti ons are disposed wthin a housing configured to
receive a battery therein, the housing being attached to the
wearable structure and configured to be positioned at |east
partially behind an ear of the user on a sane side of the head
of the user as the tenple over which the arm portion of the
nodul e i s disposed.

28. The device of claim 24, wherein the nmodule is renpvably
attached with the wearable structure by releasable connection
between a first connection elenent on the nodule and a second
connection element on the wearable structure, the first and
second connection elenments being configured for releasable
engagenment therebetween, and wherein the electronic elenment is
configured to renovably connect with the at |east one of the
i mmge generating neans and the input device though the first

and second connection elenents.

29. A kit, conprising:
a nmodul e including:

a display elenent;

a housing including an arm portion extending along a
| ongi tudinal axis of the housing and an el bow portion defining
a display end of the housing that supports the display elenent
along a display axis disposed at an angle to the |ongitudinal

axi s ;
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i mage generating neans disposed within the housing and
configured for generating an image presentable to a user on
the display elenent; and

an input device affixed to the housing and configured for
receiving from the user an input associated with a function,
wherein information related to the function is presentable on
the display elenent; and
a first wearable structure configured to be worn on the head
of a user;
wherein the wearable structure and the nodule are configured
for releasable engagenent therebetween such that the nodule
can be secured to the head of the wuser by the wearable
structure with the display elenent positionable near an eye of
the user and the arm portion positionable over a tenple of the

user .

30. The kit of claim 29, further including a second wearable
structure configured to be worn on the head of the user, the
second wearable structure having a different visual appearance

fromthe first wearable structure.
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