1 DI SPLAY COVER FOR A COVMUNI CATI ON DEVI CE [ 00011 The invention relates to
a cover for a display, in particular a display cover of a comunication
devi ce, such as a portable phone. 5 BACKGROUND [ 00021 Typi cal voice

comuni cati on devices,  such as cel lul ar phones, have a receiver (speaker)

| ocated at a top portion of the device and a transducer (m crophone)

| ocated at the bottom portion. 10 100031 In designing a comuni cation

devi ce, the speaker must be nmounted within an enclosure. Typically, the
enclosure is a plastic injection noul ded piece. To fix the speaker wthin
the encl osure, the top of the enclosure |s frequently designed to provide a
cover for the speaker. However, this approach limts aesthetic

possibilities for the r our and

possi pLI Lt ies for the SRKpPRVAS iR TColRAR AR RBVIEL ST 20

[ 00041 There is a need for a display cover which provides an inprovenent
over the prior art. SUVMMARY 20 [00051 In a first aspect, a cover for a

di spl ay devi ce0d@ll a Temmeniaatizentodevvar doriaslisplay Oixt ipstechlar Bhiisphag véver of a
conprises: ext si.ons .shape fQ fit the cover in a case for the
conmmuni cati on %g@ﬁ%ggn evmeSH##&%@195‘3%??0n1surface a non-opaqgue region
to cover tfe display deV|ce allowing a user to see the display device; and
a region defining a top of an enclosure cavity for -a speaker associated
with the comugiepbkeungsVi ce. 25 [00061 The cover may have at |east one
sound hol e | ocate about the region. The sound hole extends fromthe top

surface throu %052']‘ e c%?cﬁl \Fo%etcbﬁmgﬁﬂ:attfaﬁ‘dﬁ\%efs ath é%@gliulzﬁﬁﬂcﬂ%g: thSvel aoreéetf'&%r

encl osure CaVIt In the cover e reglion nma ave a reces
ext endi ng i nwa(p]gﬁalger} lpgﬂtﬁdtqt]étqu)ﬁrtlon of the device andatransducer (microphone) located at

the bottom portion.

10 [0003] In designing a communication device, the speaker must be mounted within an
enclosure. Typically, the enclosure is a plastic injection moulded piece. To fix the speaker
within the enclosure, the top of the enclosure is frequently designed to provide a cover for

. the speaker. However, this approach limits aesthetic possibilities for the device as there
are limitations to colour and texture treatments available for plastics typically used in

15  casings.

[0004] There is a need for a display cover which provides an improvement over the

prior art.

SUMMARY

20 [0005] In a first aspect, a cover for a display device for a communication device is
provided. The cover comprises: external dimensions shaped to fit the cover in a case for
the communication device; a top surface; a bottom surface; a non-opaque region to cover

- the display device allowing a user to see the display device; and a region defining a top of

an enclosure cavity for a speaker associated with the communication device.

25 0606} The cover may have at least one sound hole located about the region. The
sound hole extends from the top surface through the cover to the bottom surface and

connects to the enclosure cavity.

[0007] In the cover, the region may have a recess extending inwardly from the top
surface into the cover. Further, a second cover may be provided to fit over the region. The

30  second cover is shaped to allow passage of air from above the cover to the sound hole.



surface into the cover. Further, a second cover may be provided to fit over
the region. The 30 second cover is shaped to all ow passage of air from
above the cover to the sound hole. 2 [0008] In a second aspect, an

encl osure system for a conmunication device is provided. The encl osure
conprises a case for enclosing el enents of the communi cation device. The
case has an opening for a display for the device in a first region and a
structure to support a speaker for the device in a second region. The

encl osure has a cover 5 adapted to mate with the case. The cover has a top
surface; a bottom surface; a non- opaque region adapted to cover the

di splay device allowing a user to see the“display device; and a support
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| ocated i n a megiidd. Thoembout corhygissecandior eglcxamg elEtnenth of the enxiramétatiénr om t he
top surface t %9*&9 th{etl:gse%gyg{ pfe%{lé Po? dlsﬁlﬁ%?oré{gr%zrlg‘%ﬁ& %010 he system may

have a second cover Sshape allow air
access to the satlcthleatstuppmma s:@akcdfohdieeleﬁcﬂmaaéxmu«ereghe ?fhw&xblosdré)ﬁhk]a]codrdﬂ t he
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15 an air channel 10 conhec & CHVI

cavity is shapmdqlteocglquradaptetetoaomﬂtmdnsplayIde\n@ aﬂlowlnglaesamakafe displ@®121 In a
third aspect, t rov e
conpri ses: speaker ag@gdlpgg &‘085%%‘35“‘“ aﬁogug? ?F?jre aﬂ‘ﬁﬁasﬁoﬁgﬁﬁdﬁ“@t\(&% al | ow
vi ewi ng of thelevidé.spl ay deV|ce t heret hrough; a second opening to all ow

pl acenent of the speaker therein; 20 and a cover being fixedly nountable to
t he housing. TIA9% ovdn theaysian.fhe@verpmythevret feast one ovad halglothal idias@fiay devi ce

and a secopfd Pkl | transm t.sound fromthe
speaker [ 0013 fn tﬁ%ggﬂ%ﬁg ﬁﬂeﬁﬁQE&%@%ﬁgg¥¥emﬁmuP}emmh%}ﬁgg ertﬁ’élrlf:opaque
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[0010] The system may have a second cover shaped to fit into the region and shaped to

allow air access to the at least one sound hole from above the cover.

[0011] In the system, the case may have at least one cavity located about the structure;
15 anair channel to connect the cavity to the second region, such that the cavity is shaped to

provide acoustic tuning for the speaker.

[0012] In a third aspect, a handheld communication device is provided. The device
comprises: speaker; a display device; a housing having an opening to allow viewing of the
display device therethrough; a second opening to allow placement of the speaker therein;
20 and a cover being fixedly mountable to the housing. The cover has a first portion for
covering the display device and a second portion adapted to acoustically transmit sound

from the speaker.

[6013] In the device, the first portion may comprise a non-opaque region adapted to

cover the display device.

25  [0014} Said device may further comprise a second cover shaped to fit into the region

and shaped to allow air access to the at least one sound hole from above the cover.

[0015] In the device, the housing may further have a first cavity to provide acoustic
tuning for the speaker, and an air channel connecting the first cavity to a region above the

speaker. In the device, the first cavity may span both sides of the second opening.

30 [oo16] In the device, the housing may further have a second cavity to provide acoustic

tuning for the speaker, and a second air channel connecting the second cavity to a region



25 [0014) Said device may further conprise a second cover shaped to fit
into the region and shaped to allow air access to the at | east one sound
hol e from above the cover. [0015] In the device, the housing may further
have a first cavity to provide acoustic tuning for the speaker, and an air
channel connecting the first cavity to a region above the speaker. In the
device, the first cavity nmay span both sides of the second opening. 30
[0016] In the device, the housing may further have a second cavity to
provi de acoustic tuning for the speaker, and a second air channel
connecting the second cavity to a region % bel ow t he speaker. In the

devi ce, the second cavity nmay span both si‘des of the second opening
[00171 In the th have hi.r d V|t
provi de acoust&gﬁ ﬁlgn?emq‘f g’?ﬂ‘?ﬂ%&é{@% 6 dicl%% i AAt | olnsu\;ﬁstoﬁ ﬁec | r st and .
the second cavéreneg., and athird air 5 channel connecting the second and
third cavities. [0018] In other aspects various conbinations of sets and
subsets of thel08bGve Jasipaisvice, thelwuginpmifuther BRERhDESCRY RTHr@Nie@RouRHE

DRAW NGS 10 [0Q49 [ . |
beconme nore appar %fJ%fSP%?nS?ﬁg&g%ﬁ?gW%\tgﬁgefg%g:ﬁ& SE%HC# Jl@;ueéql{fﬂ hid ]W
enbodlnents5trmﬁmﬁﬂC%mdﬁmaéwagmuhpdnmnhgwuﬂsaMAngs whi ch |IIustrate by way
of exanple only, the principles of the invention. In the draw ngs, where
like el enents [8Hlur elnjothepaspectvadmascombinations of fetsradd swbestedfithe abdvedsprets|

el enents bear M@bggﬁk@lphabetlcal suffixes): 15[0020]Figure IAis a top
pl an vi ew of a comruni cati on device associated with an enbodi nent of the
i-nvention; [0021]Figure IBis a bottom plan view of the conmuni cati on device
of Fig. 1A; [00221Figure 2is a top exploded perspective view of sel ected

i nternal 20CONPRIBDESGIHTION OB THFISEAWMGE t he communi cati on device of
Figs. 1A

10 [0019] The foregoing and other aspects of the invention will become more apparent
from the following description of specific embodiments thereof and the accompanying
‘drawings which illustrate, by way of example only, the principles of the invention. In the
drawings, where like elements feature like reference numerals (and wherein individual

elements bear unique alphabetical suffixes):

15 [0020] Figure 1A is a top plan view of a communication device associated with

an embodiment of the invention;

[0021] Figure 1B is a bottom plan view of the communication device of Fig.
1A;
[0022] Figure 2 is a top exploded perspective view of selected internal
20 components and a case section of the communication device of Figs. 1A
and 1B;
[0023} Figure 3 is a top plan view of the case section of the communication

device of Fig. 2; and

10024] Fipure 4 is a bottom exploded perspective view of the selected

25 internal components and the case section of Fig. 2.

DETAILED DESCRIPTION OF AN EMBODIMENT

{0025] The description which follows, and the embodiments described therein, are

provided by way of illustration of an example, or examples, of particular embodiments of



and 1B; [0023]Figure 3is a top plan view of the case section of the

communi cation device of Fig. 2; and [0024]Figure 4 is a bottom expl oded
perspective view of the sel ected 25internal conponents and the case section
of Fig. 2. DETAILED DESCRI PTI ON OF AN EMBODI MENT 10025] The description

whi ch follows, and the enbodi nents described therein, are provided by way
of illustration of an exanple, or exanples, of particular enbodi nents of 4
the principles of the present invention. These exanples are provided for

t he purposes of explanation, and not limtation, of those principles and
of the invention. In the description, which follows, like parts are marked
t hroughout the specification and the dramﬂngs with the sane respective

ref erence nu . ferring.to Fiqures |A 1B, communjcation
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tel ephone, a i mexenabliedrefeercomaherals.gi t al assistant (PDA) or any ot her
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| ocation of speaker I1C _ provide nysical “encfosure for the
el ect roni c¥ arfemmssisatifinglgyice | Eomspunications mig\be pevided via widalsks syfteroasared 14 i s

shown in Fig. dRedSoriQbhBb&R%e boh SR, A colfah h voltk S5RRlmGkLE Ul t S
: devices, device 100 has a keypad 102, display 104, microphone 106 and transducer 108,

1.e. speaker 108 all contained within an enclosure. Display 104 is an LCD device. Display
cover 110 provides a transparent, translucent or non-opaque physical cover for the viéwing
15  area of display 104 and extends beyond it. Speaker cover 112 covers a recess in display
cover 110. The recess is located above the installation location of speaker 108. Case 114
| provides a physical enclosure for the electronics and mechanical elements for device 100.
Back of case 114 is shown in Fig. 1B as bottom case section 116. General internal circuits

and operations of device 100 are well known in the art and are not provided here.

20 [0027] Device 100 provides voice communications for a user in a familiar interface.
To nitiate a call, the user activates device 100, enters a telephone number to be called on
keypad 102 and initiates the call. After the call is connected, the user places device 100
about his mouth and one of his ears, such that microphone 106 is near his mouth and
speaker 108 is near his ear. User speaks towards microphone 106 and listens for sounds

25  from the called party through speaker 108.

[0028] Referring collectively to Figs. 2, 3 and 4, view 200 provides an exploded top

perspective view of internal and external elements in an upper portion of device 100. In

particular, case 114 is comprised of top case section 202 and bottom case section 116 (Fig.

1B). Top case section 202 provides a one-piece cover for internal elements of device 100.
30  Top case section 202 mates with bottom case section 116 along their respective sides.

Various dimensions and fitting interfaces between top case section 202 and bottom case



and operations of device 100 are well known in the art and are not provided
here. 20 [0027] Device 100 provi des voice comuni cations for a user in a

fam liar interface. To initiate a call, the user activates device 100,
enters a tel ephone nunber to be called on keypad 102 and initiates the
call. After the call is connected, the user places device 100 about his

nmout h and one of his ears, such that m crophone 106 is near his nouth and
speaker 108 is near his ear. User speaks towards m crophone 106 and |i stens
for sounds 25 fromthe called party through speaker 108. [0028] Referring
collectively to Figs. 2, 3 and 4, view 200 provi des an expl oded top
perspective view of internal and ext ernal Sel emen:js :cn an upper porti on28f2
device 100. In artj cul 4 ri sed.of top case section
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202 mates with, bottom 0 their respectjve sides.
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case section 202 is sh efine the front face of device 100 and the

top 5 portion BP%t ?Féesé ?Slrlog&@%"ﬂf'fnnga%a@f&‘”e‘i”&ﬁ of bED) 10 Tozas so

provi des i nt erssalonR02Biphegeritdy a pRiticusdulleadlinj&tianradidg. f or device 100 and has
two openings in its front face: opening 264 alloms access to keypad 102

referably o AR ¢ G AEL o Rl b R ey i G R Lo
104 is covér ed:omr 1@10 thlhawxmo@sexpwﬁm aHowE@B 14 t&lthqablaydge bOcasoseetionl200. f urt her
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such, display cover S a S ngre “Eeh bot h
LCD 104 and spedkel08 lescord%uginrcdsersg‘ttpp Ztméces wdmvean pﬂ@ﬂe do@sconatfohave to
provide a top OEOE Advan epus I cover 110 may
be silk screen %Y(Q{]t d"a?lpa%?%%}’, &iqu’ay cover 16 may be s1 séreeneﬁ Bntg\t/ustom

lettering or graphics around display area of LCD 104 and around the area where speaker

15 108 is located. For acoustic purposes, display cover 110 may be made of almost any
material (such as plastic), as long as the material facilitates accurate manufacturing of
display cover 110 and provides a transparent, translucent or non-opaque region where

display 104 will be placed underneath.

[0030]  Further detail is provided on the acoustic interface between speaker 108 and

20  display cover 110. At a top region of display cover 110, recess 208 is provided, which is a
shaped contour extending inwardly within display cover 110. In the embodiment, recess
208 is a hexagonal polygon depression having a generally stunted-hexagonal shape. The
floor of recess 208 is generally flat. The exterior edges of recess 208 are bevelled
downward to the floor. In other embodiments, other shapes may be provided for a recess.

25 Recess 208 has four sound holes 210 therein which provide air conduits through display
cover 110. As such, holes 210 allow passage of acoustic energy from speaker 108 through
display cover 110 to the ambient environment outside device 100. Two sounds holes 210
are located in the upper and lower corners of the left side of recess 208, a third sound hole
210 is located in the upper corner of the right side of recess 208, and the fourth sound hole

30 210 is located in the upper area about the center of the recess 208. In other embodiments,
more or less sound holes may be used. A sound hole has acoustics properties determined,

in part, by its dimensions, including its diameter (i.e. cross-sectional area) and length (i.e.



| ettering or graphics around display area of LCD 104 and around the area
where speaker 15 108 is |ocated. For acoustic purposes, display cover 110
may be nade of alnbst any material (such as plastic), as long as the
material facilitates accurate manufacturing of display cover 110 and
provides a transparent, translucent or non-opaque region where display 104
w Il be placed underneath. [0030] Further detail is provided on the
acoustic interface between speaker 108 and 20 display cover 110. At a top
regi on of display cover 110, recess 208 is provided, which is a shaped
contour extending inwardly within display cover 110. In the enbodinent,
recess 208 is a hexagonal polygon depresglon havi ng a general ly
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recess 208. such
arnb1ent envuomnent of device 100. The exterior edge of speaker cover 112 has an inward

15 ridge which is shaped to provide a gap between speaker cover 112 and the bevelied edge of
recess 208, when speaker cover 112 is located in recess 208. Speaker cover 112 also has
nubs thereon protruding downward from its bottom surface. Within recess 208,
corresponding concave depressions in locations opposite of the nubs are provided. Nubs .
216 in speaker cover 112 fit cooperatively within depressions in recess 208 to assist in

20  aligning speaker cover 112 within recess 208. Preferably, speaker cover 112 has a
thickness such that when it is placed in recess 208, its upper surface is either flush or

roughly flush with the top surface of cover 110.

[0032] It will be appreciated that in other embodiments, no recess is provided for the

sound holes. Further, in other embodiments no cover is provided.

25 [0033] Inorder to secure display cover 110 to case section 202, adhesive display cover
tape 218 is provided and is located between LCD 104 and display cover 110. Display
cover tape 218 has double-sided adhesive thereon to affix its top surface to the bottom
surface of display cover 110 and to affix its bottom surface to the top surface of case
section 202. Display cover tape 218 is excised in area 220 so as to not obstruct view of

30 LCD 104. For aesthetics, cover tape 218 is black, which enhances concealing of plastics
elements beneath it and outlining of the display area of LCD 104. Display cover tape 218



enbodi nent, cover 112 is a stunted hexagonal shape. Speaker cover 112

provi des a cover for sound holes 210, thereby enhancing the aesthetic
appear ance of display cover 110. 10 Speaker cover 112 conprises upper
section 212 and | ower section 214. The bottom surface of |ower portion 214
fits snugly against the upper surface of recess 208. The shape of upper
section 212 and | ower section 214 provide a correspondi ng exci sed notch
where each sound hole 210 is located, to allow sound to emt from sound
hol es 210 into the anbient environnent of device 100. The exterior edge of
speaker cover 112 has an inward 15 ridge ghich is shaped to provide a gap
bet ween speaker cover 112 and the bevell ed edge of recess 208, when
speaker cover pll2 1 s |acated.i 0 r 12 also S
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of walls 224, 226 and 228 to precisely provide an installed location for speaker 108 within

15 region 222. The external dimensions of upper region 222 are provided to allow speaker
108 to fit snugly therein. Preferably, speaker 108 is mated to a rubber boot to assist in

securely holding speaker 108 within upper region 222 and to block acoustic leaks around

it.

[0035] Speaker seal 230 is provided to provide an acoustic seal in a cavity around

20 speaker 108. Itis located underneath speaker 108. Speaker seal 230 has opening 232 to
allow electrical contacts of speaker 108 to engage with a PCB below it (not shown).
Further detail on speaker seal 230 is provided below.

[0036] In case section 202, two acoustics cavities are provided around speaker 108 and
upper region 222. Preferably, a front cavity located above speaker 108 and sound holes

25 210 define a Helmholtz resonator to tune high frequencies of speaker 108. Preferably, a
back cavity is located behind speaker 108 and provides tuning for its lower frequency

IESpONnse.

[0037]  The front cavity is defined in case section 202 by a volume including L-shaped

cavity 232 and oblong cavity 234 and its sides and bottom surfaces are defined within case
30 section 202. L-shaped cavity 232 and oblong cavity 234 are located immediately to the

right and left of region 222, respectively. Notches 236 in side walls 228 connect L-shaped



218 to allow continuity for an air channel between holes 210 and the
interior of device 100. Hole 219A is an oblong opening and it | ocated to
be in line with sound hole 210 |ocated in 5 the upper mddle region of
recess 208. Four holes 219 are provided in a synmetric pattern about hole
219A to provide openings for the three sound holes 210 located on the
exterior ends of recess 208. As such, tape 218 has a symmetric orientation
of holes 219 thereon. As such, if tape 218 is placed either face up or
face down over case section 202, one hole 219 will align wth one sound
hol e 210. 10 [0034] Speaker 108 is located in case section 202 in upper
regi on 222 of case section 202. Upper re@ion 222 is general ly underneath
rnal .struycture

recess 208 ang t in.case secti.on 202. Such
structures i nc ?g%p%gﬂ cﬁ‘ﬂ% ﬁggﬁ BT OV?Sfé‘ﬁcﬁhﬁ)s WPRYe AEPIIBUDSS. The
top surface ofvolslpeédxrehe 108 calityt Thealgeaionsi tf&rﬁ_'olnnta@itjn'i_a Ideﬂin'ep bamotlded flayps i@dge
speaker 108 witRireTe B e BBha Rt BIEREY it Athdi Sepk G e i on
222 are provi dexbfttiee fednk cawity pelafisad by lidhottomfirfacs Bfkgi;;ﬁ'aytcbed’rﬁipe 210k geabl y,
speaker 108 | PR, Y LHBUAL 900t el bl e DMl

[ 0035] Speak ewil bahppﬁi&ﬁtﬂdshq_n displayd@dtert 100 pf@\dedaida{mnﬂ&ﬁmmrk hl(fgp‘;ﬁ;&B | forl tﬂektap cavi ][ y
230 has_opent no Bsa Ay 1T agerT el Beghpaee 8B Pepoace 1wBOEg Engage
wi th a PCB bell@handspéaket 108 hwplovideFaicdshiefec et caimport fop@aken 0Gadls a0 i s
provi ded belowlnkgrégkcin case section 202, two acoustics cavities are
provi ded aroun speaker 108 and upper region 222. Preferably, a front

cavity |l ocated above speaker 108 and sound hol es 25 210 define a Hel mholtz
resonat or o {381 hi dhe back gerdivds definest inspreakosion 2@y aRrobieriadidime: box back

o | oS 6T sy OB, ML M AT ML Pl b
by a vol ume i wemadtely to ths halyed recpm?22;an@ 8 20lamed dindstip hepeath vpeiper 268} Hred i t s
sides and bot @ HddALGEA5R dIRlh MHinYaldeDicG 3858 The top boundary of the back
cavity is defined by the surface underneath floor of oblong cavity 234, the surface
15 underneath floor of L-shaped cavity 232 and the bottom surface of speaker 108. The
perimeter of the back cavity is defined by bottom wall 226 and the collective perimeters of
box cavity 238, L-shaped cavity 240 and speaker 108. The perimeter is comprised in part
by lower wall 224 and other wall extrusions descending inwardly from top wall 224. More
specifically the perimeter is defined by the shape of L-shaped cavity 240, speaker 108 and
20 box cavity 238. The bottom boundary of the back cavity is defined by bottom edge 242 of
“the perimeter defined by the end of lower wall 224 and the end of the other wall extrusions.
Seal 230 is shaped to cover the perimeter defined by bottom edge 242 and fits snugly
thereagainst. When device 100 is fully assembled, its PCB (not shown) is snugly fit

against seal 230 and its PCB defines the bottom wall of the back cavity.

25 [0039] In the back cavity, bleed hole 246 is located in the ceiling of box cavity 238 and
provides an air connection to an intermediate cavity 248 located about the front cavity.
Preferably, intermediate cavity 248 is located in a front portion of case section 202 and its
sides and bottom surfaces are defined within case section 202. Intermediate cavity 248
provides a port through display cover 110 via sound hole 210 located in the upper left of

30  the recessed area 208. Bleed hole 246, intermediate cavity 248 and sound ports 210,
provides further tuning of the acoustics using the front and back cavities. In other

embodiments, the size, shape and location of a bleed hole can be modified relative to the



30 section 202. L-shaped cavity 232 and oblong cavity 234 are | ocated
imediately to the right and left of region 222, respectively. Notches 236
in side walls 228 connect L-shaped 8 cavity 232 and oblong cavity 234 to a
vol une above speaker 108 to create a continuous volune for the front
cavity. The bottom of the front cavity is defined by noulded floors in
L-shaped cavity 232 and in oblong cavity 234 and by the top surface of
speaker 108. The top of the front cavity is defined by the bottom surface
of display cover tape 218. For the 5 front cavity, tape 218 provi des an
acoustic seal between cover 110 and case section 202. It wll be

appreci ated that display cover 110 provides additional structural support
for the top V. eci at a |ng a
single piece '?% %%%DJ:IE %Mtﬁg%l égfe?(t dlﬂf&ﬁﬁéolllst%wegg{?aract alfsh tt%)r des a
cost-effecti veln@mqﬁcﬁﬁfeﬁnnttmtydé&lsdeﬁrﬂ.e@(by tla:émtt@m spfact of displagicoves talpeﬁiwced 10

[0038] The bacf, ¢aul; f5

i ncl udi ng: onh)caV|e&m%§§9§Fgga eglgﬁn§§b§§10&gpo%%ﬁjgy fmﬁfyﬂﬁﬂ?on 222;
L- shaped cavi t%ﬂsezwctlon%%ahe\ﬂﬁl bg mmlaartiehaydrsmtdmeerrlllgbtovniés addgiosasd 222; and a
vol unme diregtl &$ﬁ and top surfaces are
defined mﬁthlﬁ%§§§§£s ??gﬁﬁgg% uﬁy%%da%ﬁ%ﬁg}y of the back cavity is
defined by the surface underneath floor of oblong cavity 234, the surface
15 under neat h ©OPr Jf will bersagrebatamthe expbaidmens adhasive tape 21 providesan eeugtic
speaker 108. Th® soRGF idMRisSForPhntebE G Ba @Mt wal |
226 and the CO||§8IIV€ pgrfheters gnﬁgbox céb#?éﬁggg§ Eﬁgﬁg%ggg%%vgly 240
and speaker 10®apepisaviyes? pud ehlonggavdiym3fi sed in part by |ower wall 224 and
ot her wall extrusions descending inwardly fromtop wall 224. More

speci f i caI | y tmmmeruxagtpeaferme thef th16ht bvityagd BRARGIAE cavivg DapRdisaiara ty 240,

speaker cavit The bottom boundary of the back cavity
is defi ned %‘B’P F?f& g"ﬂb e‘\sz‘%éh ﬁ?e&io‘iaﬂ‘é“ PEABEIRR oLfeeir WéRfC‘FJV spwil heled2HY | ower

wal | 224 and tin@aRebtion 20 ddableer19vakdpe X8 Atk §ie&ﬂ§> maR 3hchdiRh fdr%ae‘ilrbaﬂ?yd to
cover the perlneter d flnﬁﬁeg%ﬂgotton1e§ge 242 anJ.flts snu

t her eagai nst . ARASIPCH and fjof 8 BtV Ertep W‘fhsthqj{iﬁer(‘%étte seFsIRle i s

snugly fit agzauormsthemealzmﬁﬁmmet&m?% defines the bottomwall of the
back cavity.

[0042] A notable feature of the embodiment is that display cover 110 forms part of the
15  front cavity and part of intermediate cavity 248. By sealing display cover 110 to areas of
case section 202 with double sided adhesive tape 218, the front cavity and intermediate

cavity 248 are created, eliminating the need for use of an extra part.

[0043] The embodiment also has a small hole (not shown), approximately 0.75 mm
diameter, through the PCB directly behind speaker 108. The hole is used to further tune

20  the frequency response for speaker 108. The hole is covered with an acoustic mesh (e.g. a
woven polyester material) to provide acoustic resistance and control resonance
characteristics of the hole. Other types of mesh may be used or smaller holes could be
drilled in the PCB to produce different acoustic characteristics. In other embodiments,
mesh may be placed over one or more of sound holes 210. A nearly acoustically

25  transparent mesh (i.e., a mesh having a very low acoustic resistance) may be used on sound

- holes 210 to prevent debris from entering device 100 through sound holes 210.

[0044] Other embodiments may use other shapes for their front and back cavities and

may dispense with one or both of the cavities.

[0045] While the embodiment defines display cover 110 as being generally

30 rectangular, in other embodiments, the display cover can be any shape and size, as long as



25 [0039] In the back cavity, bleed hole 246 is |located in the ceiling of
box cavity 238 and provides an air connection to an internediate cavity
248 | ocated about the front cavity. Preferably, internediate cavity 248 is
| ocated in a front portion of case section 202 and its sides and bottom
surfaces are defined within case section 202. Internediate cavity 248
provides a port through display cover 110 via sound hole 210 |ocated in the
upper left of 30 the recessed area 208. Bleed hole 246, internediate cavity
248 and sound ports 210, provides further tuning of the acoustics using
the front and back cavities. In other e di nrents, the size, shape and

| ocation of a bleed hole can be nodified relative to the 9 top and back

cavities to efjfeqbdbd ke Iy O el WL racterjstics, top of
the inter msdilat e rfs r otntt ca{;’?aly 3‘%‘2@%2“3@%%%&%&0 QSEp g?ﬁ”%eu}hflgt%eé’ lgf
di spl ay cover theisrlayia®d theRpeakerarenqenihatsencavd ¢fy d24ige, tHealpplag t&vepeanbedes an

acoustic seal . e tion 202, 1.t will. be

appr eci at ed tﬁggkgﬁgg?ggﬁgég%%gTﬁgg8?%%%&%%g%ﬁ%%?ﬁ%ﬁgwmgmgﬁ$%%ﬁéhxﬂpdsupport
for the top ofth¢$peakent er medi ate cavity. [0040] It will be seen that in the
enbodi nent, adhesive tape 218 provides an acoustic seal so that sounds
frominternal ity ; i - i e L=
shaped cavity @%ﬁﬂané@géﬁgﬁﬁpggg#fgE?%ﬁ%HF%%%Tf&F?Hﬁg&ﬁég%%ﬁ%%%§%¥%at t he
front cavity ampoflimeatsiatpereodifzgtiony tieraf wilbei appdrent ethost Gkifledimtleaacth ot her .
As such, the | ' a&mgk | ' : i 1 s 210 in
case section ﬁggﬁgggﬂholeégggggﬁﬁﬁggggH%%gbgﬁé&%@§?é¥é%f%ﬁ%%@gggﬁgh t hat
for each cavi thfreto.j ts associ ated sound hole 210 and hol e 219 do not overlap .
with the either of the sound -hole 210 or the hole 219 for the other '
cavity. [0042] A notable feature of the enbodinent is that display cover
110 forms part of the 15 front cavity and part of internediate cavity 248.
By sealing display cover 110 to areas of case section 202 with double sided
adhesive tape 218, the front cavity and internediate cavity 248 are
created, elimnating the need for use of an extra part. [0043] The

enbodi nent al so has a small hole (not shown), approximately 0.75 mm




di aneter, through the PCB directly behind speaker 108. The hole is used to
further tune 20 the frequency response for speaker 108. The hole is covered
with an acoustic nesh (e.g. a woven polyester nmaterial) to provide
acoustic resistance and control resonance characteristics of the hole.
O her types of nmesh may be used or smaller holes could be drilled in the
PCB to produce different acoustic characteristics. In other enbodi nents,
mesh may be placed over one or nore of sound holes 210. A nearly
acoustically 25 transparent nmesh (i.e., a nmesh having a very |ow acoustic
resi stance) may be used on sound holes 210 to prevent debris fromentering
devi ce 100 through sound hol es 210. [0044}1 Ot her enbodi nents nmay use ot her
shapes for the'{.f[ont and back cavities and may dispense with one or both
of the cavities?™M9045] Wile the enbodi ment defines display cover 110 as
bei ng generally 30 rectangular, in other enbodi nents, the display cover can
be any shape and siAzwyerdsr 4 dispipyatvitOfor b camveti Gtiboidvide e chivepdoaiyrisiggi on and
t he speaker of the conmunication device. Further, if the display and the
speaker are not onexthmalghmensioasshapdd ta fitkeid coger it henselfos pdidiyoniomddatioan be
shaped to bend at the interface line between the two faces and cover both
the display and the Speaker. [00461 Although the invention has been
described\@trlrefg%gnﬁg-eo certain specific enbodinents, various
modi fications theréof Wl be apparent to those skilled in the art wthout
departing fromthe,$60REaRfcd-Ne i nvention as outlined in the clains
appended hereto. 11 dains: '1. A cover for a display device for a
conmuni cation devi g@on-bRusRYRh &Rk &Jv%ﬁid_d%éfa?é\we aﬁ'lb@%@%‘u%?%o Shaped to
0

fit said cover in a .case for said comrunicati evl ce; a top surface;
said display device; and

a region defining a top of an enclosure cavity for a speaker associated with said

10 communication device.

2. The cover for a display device for 2 communication device as claimed in claim 1,

said cover further comprising:

at least one sound hole located about said region, said at least one sound hole
15 extending from said top surface through said cover to said bottom surface and

connecting to said enclosure cavity.

3. The cover for a display device for a communication device as claimed in claim 2,
whergin;

20 said region has a recess extending inwardly from said top surface into said cover;
and

a second cover is provided to fit over said region, said second cover being shaped

to allow passage of air from above said cover to said at least one sound hole.

5 4. An enclosure system for a communication device, said enclosure comprising:

a case for enclosing elements of said communication device, said case having an
opening for a display for said communication device in a first region and a structure

to support a speaker for said communication device in a second region; and



a bottom surface; a non-opaque region adapted to cover said display device
allowing a user to see said display device; and a region defining a top of
an enclosure cavity for a speaker associated with said 10 comuni cation
device. 2. The cover for a display device for a comrunication device as
claimed in claiml, said cover further conprising: at |east one sound hole
| ocat ed about said region, said at | east one sound hole 15 extending from
said top surface through said cover to said bottom surface and connecting
to said enclosure cavity. 3. The cover for a display device for a

comuni cation device as clainmed in claim?2 wherein: 20 said region has a
recess extending |nmardly fronlsald top s&?face into said cover; and a
second cover is prOV|de d it over id regi sai d second cover being
shaped to allow pdsS4gé ?e é??]a'ier SQ@SVS %&lcﬂve&é‘@‘@?gto said at |east one
sound hole. 25 4. An engk Hﬁe system for a communi cati on device, said

encl osure conprising: a cC G encl osing el ements of said conmunication
devi ce, said case havingyan i.ng for a display for said comunication
device in a first region anala stfucture to support a speaker for said
conmmuni cati on device | Na for 8ﬁbdreéi8195 L'cdi%nc% é‘s&ladlsglgg?\(/%e aﬁ%ﬁ%ggse}% mat e
W th said case, said cover Ing- a p sur face: Fomsur e, a

non- opaque $eg|on adapt eag seid displeedevirgi abddi spl ay device allowing a user to

see sald di spl ay device; and
a support region for defining a top enclosure for a speaker associated with

f o

said communication device.

5. The enclosure system for a communication device as claimed in claim 4, wherein

10 said cover further comprises:

at least one sound hole located in a region about said support region, said at
least one sound hole extending from said top surface through said cover to

said bottom surface.

15 6. The enclosure system for a communication device as claimed in claim 5, said

enclosure system further comprising:

a second cover shaped to fit into said region and shaped to allow air access
_ to said at least one sound hole frorh above said cover.
20
7. The enclosure system for a communication device as claimed in claim 6, wherein
said case further comprises:
at least one cavity located about said structure;
an air channel to connect said at least one cavity to said second region,
25  wherein

said at least one cavity is shaped to provide acoustic tuning for said speaker.
8. A handheld communication device comprising:
a speaker;
30 a display device;

a housing having



a support region for defining a top enclosure for a speaker associated with
sai d communi cati on device. 5. The encl osure systemfor a conmuni cation
device as clainmed in claim4, wherein 10 said cover further conprises: at

| east one sound hole |l ocated in a region about said support region, said at
| east one sound hol e extending fromsaid top surface through said cover to
said bottomsurface. 15 6. The encl osure system for a comruni cati on device
as claimed in claimb5, said enclosure systemfurther conprising: a second
cover shaped to fit into said region and shaped to allow air access to
said at | east one sound hole from above said cover. 20 7. The encl osure
system for a comuni cation device as claibed in claim6, wherein said case

further conprises: at |east one cavity | ocated,.abpout said structure; an air
channel to connect said at Fﬂgg?mgﬁga%%@Y?vm§8f?' W@@%%Wﬁz ergihEeh 2 5

wherein said at | east one cavity.is sh t rovi de.acouystjc tuni,ng for
sai d speaker. 8. A handheldaé%ﬁ%ﬁﬂ?%%ﬁ%@ﬁﬂﬁggﬁggﬂgSgﬁ?$§$ﬁﬁF&W%F% aker; 30
a display device; a housip i . eni.ng.t o all ow viegw ng of said
di spl ay device therethr ougg{ﬂ@%lggg%%ﬁcgu%ggﬁ?%vﬁ h%ﬁ‘f’%%%vg%etg cr?'tv‘glrof sai d
speaker therein; and a kringdixeligmoungtable fd s2gthopong, sadicdver having @isécogd pdreion
display devjce, the CoVfpePRldibhslitat§ BRI AR Lt Gl d NOUSing. said
cover having a second portion

9. The handheld communication device as claimed in claim 8, wherein the first

portion comprises a non-opaque region adapted to cover the display device, and

said device further comprises:

10
a second cover shaped to fit into said region and shaped to allow air access to at

least one sound hole from above said cover.

10.  The handheld communication device as claimed in claim 8 or claim 9, wherein
15 said housing further comprises:

a first cavity defined in said housing to provide acoustic tuning for said speaker,

and

an air channel connecting said first cavity to a region above said speaker.

20 11, The handheld communication device as claimed in claim 10, wherein

said first cavity spans both sides of said second opening.

12. The handheld communication device as claimed in any one of claims 8 to 11,

wherein
25  said housing further comprises

a second cavity defined in said housing to provide acoustic tuning for said speaker

and

a second air channel connecting said second cavity to a region below said speaker.



5 adapted to acoustically transmt sound fromthe speaker. 9. The handhel d
communi cation device as clainmed in claim8, wherein the first portion
conpri ses a non-opaque region adapted to cover the display device, and

said device further conprises: 10a second cover shaped to fit into said
regi on and shaped to allow air access to at |east one sound hol e from above
said cover. 10. The handhel d comruni cati on device as clained in claim8 or
claim9, wherein 15said housing further conprises: and a first cavity
defined in said housing to provide acoustic tuning for said speaker, 011.an
air channel connecting said first cavity to a regi on above sai d speaker.
The handhel d communi cation device as clailed in claim10, wherein said

first cavity spans-hoth ,si.des of .said,second .openi ng. .12.. The handhel d
conmuni cat i on @'evi theqe %%“d‘cs}?l‘gf%la“%‘?? g gevisR 8 gf‘"‘@&éﬂ crlr%mfsl%t‘?ﬁheﬁ? wherein 25
sal d_housi Ng T4l 0&ha ERAPLHAE BorR sRECHNMa ERYLd el 1D 110 sal d housiing to
provi de acoustic tuning for said speaker, and a econd air channel
connecting said second cavity to a region bel ow said speaker. 14 13. The
handhel d comuni cation device as clained in claim12, wherein said second
cavity spans bt h si ﬂ"ﬁ"ﬁ : Lng. <14, . dhse| .
communi cati on f(}évi ?ggg%dg%l%?ne |%ﬁglpgﬁv%g?g&§%eg aﬁl%ﬂigg,op\%ﬂg{] @i’ %her%msai d
housi ng furghqhmqgﬁyﬁiﬁ@ﬁﬁqoﬁﬁﬁ&g cavity defined in said housing to provide
acoustic tuning for said speaker in conbination with said first and said

second cavities, anRGhifl dality dbfiddd inGNABARINg COPOGRE bddfsti RirtheSBCRRGpCRYI 1 Y -

combination with said first and said second cavities, and

a third air channel connecting said second cavity.



