| DI SPLAY COVER FOR A COMMUNI CATI ON DEVI CE [0001) 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 [0002] Typical voice
comuni cati on devices, such as cellular phones, have a receiver (speaker)

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

| ocated at the bottom portion. 10 [0003]1In designing a conmunication

devi ce, the speaker mu e d wwthin an enclosure. Typically, the
enclosure is a plastic iﬁﬁ%@%ﬁ?&@%%@@%ﬁlw ’Pﬁgfégeaker within
the enclosure, the top of the enclosure is frequently designed to provide a
cover for the speaker. However, this approach limts aesthetic

possi bi | i ti es[ober] t hEhadewinden @ftds Bed Sovedfota Hisplht, &t haoiildr @ Gk P EEveRHNd:
texture treatnents.avail able for plastics typically used in 15 casings.
[0004] There {°EYRMEHE $51°eUH S5 RPN whi ch provi des an i nprovenent
over the rior art. SUMMARY 20 [00051 In a first aspect, a cover for a
di spl ay device for a conmunication device is provided. The cover

conpri ses: exégéﬁéhcghﬂgnsions shaped to fit the cover in a case for the
conmmuni cation device; a top surface; a bottom surface; a non-opaque region

to cover t hﬁo?dz?m Y HeM G& BhhQWM RS YR 8 tcgasgeﬁu[[ape?loglé SHAV%% rgc%%ErC e, and
a region defining a ﬁgp of an encl osure cavfky or a speaker "assocl at ed

wi th the comftitrkal loeatedds ¢ taperortpd of 0BRIEYiceTNd acmusiucardmichaheneitochtedstt one
sound hol e | agaiRdaRe, the region. The sound hole extends fromthe top
surface through the cover to the bottom surface and connects to the

encl osur g ocavipdasy [ QR Qgsl%nllrﬂg 4 DnG RV fion &ebf%e,ﬁﬁ@%pﬁ&e%ﬁst hg ul?tﬁ]g?ﬁﬁ 3n

ext endi ng inmard?y fromthe top surface into the cover. Fu a second
cover may be SpFlBUFUeyPicalls ithe eaglesure e plasid wisctioftyaoul @@ piwseofiel fis theepeaker

shaped to al awiP@s sa¥RuRf thatdp oFiRILADQY S Tﬁlei-ueﬁ@’ 8sighi & ?0&&%%%&’&(}!&\3 . 2
[0008] In a second aspect, an enclosure systemftor & Co ni cat1on device
is 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 [0006] 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.

[0067] 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.



provi ded. The encl osure conprises a case for enclosing elenents of the
communi cation device. The case has an opening for a display for the device
inafirst 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 regi on adapted
to cover the display device allowing a usér to see the display device; and
a support regi for.defining a to ncl osure_for a speaker associated with
the device. !@36]9] Fhi§e Oendsa)(;‘;psetc bt P’icﬁoémﬁ SVET™ FRRg CHBRENIgHion dadse Isne sound

hol e | ocated provaed elficanclodfe @hgritestah@seSOE@RbsnE Ble@Bats JMBe APhBuRNtENds from

the top surfage,.through the cover to th ottom surface. [0010] The system
may have a seg%ﬁ%' E:Ig(\n’/garse E?%&Bé)ae“t% f%’f?élf"ﬁ?%gf HE dratf B TuH deeionasdd to  al | ow
air access t osttusaran shigagt: sprkergouhe dhvidean b EQEREREVE TRECRVEE hasl:Q03] 1N

the syste t e .have at .l east one cavi | ocat ed about the

struct uregTA 1%%8%3% ?ﬁ%ﬁ'gﬁﬁiglcaieo bHRNEEtasdriep Wé‘%gﬁﬁb?@‘@ Hefaeu @daR regi on,
such that theommawd tegion sdaphedprecbveiahe PiEMi @RicaaDMIGHE € ufed B ROtEAlsplahe Speaker .
[0012] In a third. A3R8GE 2. haz‘dh It_d. communi cati gn device is provided. The
device conprises: spearer; e P%gﬁ WPEGOR T osye Ry ASPEAgeTParCREdarithdieni ng
to allow vi ewemgeof the display device therethrough; a second opening to

al | ow pl acenent of the speaker therein; 20 and a cover being fixedly

mount abl e t o PAIhousitrgysi@ihehcower minaisva af le4ssbnePolidd HoRk 1b&ked if @Y&EdnNY t he
di spl ay dgyi - Lt d ed.to acqustically transmt sound
fromthe g)\éegd%gl?t.r%[ %6%%]99%?% f‘ﬁ*g%‘%@r%g%%mthf ?c’rpssflgiﬁ‘irﬂi‘rf"bﬂ” SPYELRHRG se a
non- opaque r d§iten seidpt ed to cover the display device. 25 [0014] Said
device may further conprise a second cover shaped to fit into the region
and shaped t dO%0l ow Tk sysigema s have apstrondtoveesispedan dit Siouthel rdpainent slepeddove

the cover. —LOGHSI abddsd Dol Sne Llfs ROURLAG AN, S yither have a first

cavity to provide acoustic tuning e spe ©C4Hd an air channel

connect i ng t heoffil r St 8R & R Bsd G . .o ln the device,
the first _cavi tyI maynspair/l bot h sf_deg} %?etaﬁg%g%’%gggt}gggaﬁﬁlﬁﬁ%?uté% S[“E'}f) In
the devidé, eRATKEATEFIIRCanaset thgropvitsrto Hesecand sestam shich ahat thy cootyps shapeliso

acoustic tU@}d%gjefa@dsus{ibﬁn§g$@lfﬁgspe£{@g a second air channel connecting the
second cavity to a region

[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.

[0013] 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 regron

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 {oo1e6) 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



bel ow t he speaker. In the device, the second cavity may span both sides of
the second opening. [0017] In the device, the housing may further have a
third cavity to provide acoustic tuning for the speaker in conbination
with the first and the second cavities, and a third air 5 channel
connecting the second and third cavities. [0018] In other aspects various
combi nations of sets and subsets of the aBove aspects are provided. BRIEF

DESCRI PTI ON THE DRAW NGS,, 10 100191 The foregoi ng and ot her aspects of
the inventi oﬁ%%ovl%ebsg%a %%geg%ﬁ}eémwgﬁv&% PPt “ﬁ@?@?éé%cP‘i’dpti on of

speci fic enbodpamant s thereof and the acconpanying draw ngs which
illustrate, by way of exanple only, the principles of the invention. In the
drawi ngs, wheftd17]i kelrehedayitesthé batsingendyithener Rive hetiiecanign®ipad ede(andtiwher ei n

i ndi vidual e bear, uni que. al.phahetical suffixes): 15 [0020]  Fi gure
AT s & top pramEdd it Bt PR a0 et e Rttt gt
enbodi nment 5 of chaheel comnecting dre; sefddO 21 thirdgamiges] B is a bottom plan view of the
comuni cation device of Fig. I|A [0022] Figure 2 is a top expl oded
perspective vilgiof bellecawdet rrepnnaim2@tionnmieae adsubsed o teadevesemtison of

t he connunica&gggvggaice of Figs. A and IB; [0023] Figure 3 is a top plan
view of the case section of the communication device of Fig. 2; and [0024]
Figure 4 is a bottom expl oded perspective view of the selected 25 internal
conmponents and the case section of Fig. 2. DETAI LED DESCRI PTI ON OF AN

EVBODI VENT [ 09REF Diwerdesei pritelk WRkGAnGR! | ows, and the enbodi ment s
described therein, are provided by way of illustration of an exanple, or

exanpl es, 10f pardji cuhiaiforfhRdidimes adkctéof hdfvBHoRGiPb&sn@indGpRERS ENt
i nvention. Th se8ﬁ§ﬁnples are provided for the purposes of explanation,

and not |ini %% O iRg{5SsEingPR AiPpriBS crabrdirammes thereofiphd eiagspmppnyingh e

description, drivinghwilied ili0wste, by K@y PSS pR ORIy MRE kARSI SWINAULibNEn the
specification _and th dREWﬂD%S W t )
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 15 a top plan view of the case section of the communication

device of Fig. 2; and

[0024] Figure 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



the sane respective reference nunerals. 5 [0026] Referring to Figures |A
and | B, communication device 100 is shown. In the enbodinent,

comuni cati on device 100 provi des voice communi cations with other devices,
allowing the user to hear audio signals (e.g. voices) transmtted from
anot her device (e. g a cellular phone). Device 100 may be a tel ephone, a
cordl ess telephone cel lul ar tel ephonet a voice-enabl ed personal digital
assistant (P t her voice 10 communi cation device. Communi cati ons

D
may be provi a‘ﬁ p’iWCéP ‘?Rnof g]eé)gegcrg)ygiegw Thesespmppsrenrgvided far benwippsss pon of
bot h syst ens.exMandtin COMMOIlindikaiBn, 6@ kHee ﬁrﬂfﬂﬂﬂ@'aﬁ:@éﬂ tRinvae%h CRShe &@éﬂpﬁ@n 100
has a keypad O%Ef ﬂi sﬁphg% 104, mcrogwone 106 and transducer 108,
speaker 108 al'FltiBHe%s: HEGPARS & ks Biceghost e spepifisyioaynd the drasvings WL@D
devi ce. Di spltaysaneosspectild Rf@ERY nd@AsA. t ransparent, translucent or
non- opaque physical cover for the view ng 15 ar ea of di splay 104 and

extends beyo aker ver vers rece in display  cover 110.
The recess |rs]6]?j6iate 35%% LS I(]il‘s Qci afqnaﬂ“"l“i%%ﬁ ed’ffedpo spaakkrinigg. Ccase

114 provi desmhogigss cxﬂﬂlmmn@klcas o vicef 100 pidtRicel @6l dbauaRaiid Wi Ghani cal
| B as bottom

ERIEREIR I R T SN SR L X
are wel | knowevitaXetghecdintar ahimhe}arlmevmti Opray beledldprin, a 20d1380ddbholdeyi ce 100
Pt ate o o8 TUBLEE, VAR ot Rleadelidhl G REhUEED o5 SerbReie number
to be calllﬂed Cmnmumeypade\ﬂz&z @umdnmnmatmmtm: Helpeovidrblvia vitdl@E sfstsCidd 1S
cuch that " m SRsERSE 2 PR BRRRRE RS s, AV SR ROR Eofar i s
ear. User spéak@:&tdwvat 880 irdis e koyyh G €2, HBHla@n oK, niicbgiRae ﬂ(warﬂ@t_dﬂﬂi&ceﬂos‘ romthe
Sand 4 v v BB SRE RS R b e e BlplpdefRor SRR, bietnai
and ext er nal c@leehiéirevidas agranspper, tpiiicenivr 0bn-cleidithydi04) .coVdn for s idvabl ar

114 02 tt . t 11 6
(Fro. 1'h). SEHASED @ shPBEBRG-TREY SRt ol i BLbS s8R P PoeK L or nal

el ement s of @Féfw tld. THOreced iﬁbpatﬁb@evsmeinsmhatﬂ)ﬁ%camm spakbr 108t Covnigase
ection 116 Ll ol t de nsjqns, and fittin
S ' 911091'395 atl{hggrcai et BT ¢o¥ﬁ1e %Eﬁtéosmca &“‘Eg‘?@‘&ﬂﬂ"% gge e%ts %red(?ﬁc% H{O g

i nterfaces between p case sectl on 116 may
be provi ded Barkof bese 1&hiscbiiwmeintRg. 1iBras bogkinm cpst beten Kifov@enemat ikfaghabdifcuitd=or

exanpl e, alt zﬁ{d%ggr'af}{&lsto? Be\ﬁ&dl OB QLd Wil G338 i &RE %IIT AParl Rk pgc?v?c?eci%lerley have an

exterior for

20 [0027] Device 100 provides voice communications for a user in a familiar interface.
To initiate 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



described in U S. Design Patent D479, 233, which is incorporated herein by
reference. GCenerally, top case section 202 is shaped to define the front
face of device 100 and the top 5 portion of the exterior edge of case 114.
Top section 202 al so provides internal bracing for structural support for
device 100 and has two openings in its front face: opening 204 allows
access to keypad 102 and opening 206 allows viewing of LCD 104. Top case
section 202 i%:ﬁgpﬁgrabh% a gstic ng@lded injected casing. (0029] Display
area of LCD 104" 'SP PE A BiAeg i ymbari@ents, fepluding these knova ispheayt. FeO cover
110 further extepisalupativaioy aabin@mlel? stQfbnt Mad F&e&aﬁp h&A9R Qb RSE Aection
e seaml ess structure to

202. As such, ,di spl.a OMET, 0 ovi des a sing ‘

cover both LS gﬁd 5%%% éf)s é‘fengéé79’%&éc‘6'i“ﬂ? Kfoprrogaipslehercirehyi roferer02 does not

have to proviGeemllyapp cay esctibnr02 isHRHMAH AR hAMRM2TERYSL Yoo Hlid%lga'tgy cover
S

110 may be silk.screened with custom |ettering or graphics aroun pl ay
area of LCD 1Y logr?é?}gre&?ﬁﬂr etdlfﬁ"e"'!';}raéeal \ihdpRssp ralsp HropiRes inderad bricieg forFor

acousti ¢ pur posassal dipsrt By deetans ddneYo BRniRES QA ADStopaly, 2gmt eri al
(such as plastniczé as Ign @ﬁﬁ)the material facilitates accurate

manuf act uri ng" or ° 2GS ‘37% 2r2nq 9ernig 0P plRITSOBRving ofr LFR perk dop case r ans| ucent
or non-opaquemnﬁgnanmmhﬂhemydb&ahﬁﬁmﬂ&ﬂiM@k&hﬁ%nglaced under neat h. (0030)
Further detail is provided on the acoustic interface between speaker 108

and 20 di spl gypsepverny: At op .r.eqgi on of display cover 110, recess 208
i s provided, R i%;p%g/ asrﬁé)gg“gbc@ﬁtmo%’r"eré&g%ﬂla?l%cq"ﬁwpdll‘%)"e\)(ﬁrt #Fmaxdi spl ay
cover 1100 | movenél&ivigbetienends upnecissbov@DBDI 194 & HewpQeRAlf cRRIsMEORGEPr €sSi on

havi ng a gengy, Stin - agonal shape. .The floor of recess 208 is

general |y flgfghé”gég t%ﬁ?%p%érgggs%?m?%S%@§“§6§E3P%WHQV€PP@&13BB%HWérd to

t2 geRf | oor . Zgﬁngép&eﬁmmiMhtcssie Swﬂ;%%h&pa& mzy;nt_olpﬁwmecavtb}da%{ oF a {j ecess.
ecess u S t ei n ch provide air conduits

t hr ough disp%éy_ éggeédﬁﬁgggﬁgghd%ﬁ?“ﬁg?gg EmﬁeeﬁhFﬁﬁfﬁﬁ§§ JES' acoustic

energy from ifetiiesr s108ict movuisplayi zsqal Y. ODOMErand Quidthé rea ARGk §idthker

envi ronmgat @i S eyl T ounds holes 210 are_|ocated in the
upper and Iomergg%?ﬁgrg&%ﬁé%ﬁgmfgﬁgiéﬁg%xgpmfL§E§§ﬁ§6§%e§fﬂﬁ?ﬁdn%ound hol e
210 i s | ocat Batetipf (sush auplpsiic), evlonges thé mhkealrfhghttes kderanfmdnamessin2O8, and the
fourth soundg; ! din e er area about the center of
G, R e REOL R e IBp PR st Bufittrasion ety bo

the recess 208. In other e

used. A soun@isti®l ¥l bapbostindsmenttoperti es deternmined, in part, by its
di rensions, including its dianmeter (i.e. cross-sectional area) and | ength

(i.e. 6 [0030] Further detail is provided on the acoustic interface between speaker 108 and

20 display cover 110. Ata 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 comners 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.c.



t hi ckness of display cover 110 in recess area 208). In this enbodi nent,
sound holes 210 are cylindrical in shape with round openings. O her shapes
and cross sections may be wused. While both dinmensions are inportant for
acoustic purposes, it is possible to adjust themtogether to achieve a
particul ar acoustic characteristic. In other enbodi nents, the 5 device may
have ot her systens to port the sound enefgy fromits speaker t her eby

el imnating e ound Eoles [ 0031) Speaker cover 112 is shaped to
fit within rgllz‘gg‘s é’églsP’ﬁ%C%"GE Ujip rqcps area @dﬁm@ﬁtembe@m@m soppd halesz2 18t unt ed

hexagonal shapeyliGprake shaeWeh raubd ofdndigk. de&e@shﬁpéé%d ch%rseéfaHm 0%9:' es 210,
t her eby enhanci ng’@g%ﬁgﬂéﬁt heti c appearance of display cover 10 Speaker

cover 112 coffp MENSIONG 3 IDASLABFAr dcgisic P§@€%q3»dhls EQSQ‘bIeFﬁéde%t t om

surface of | ewattopslidrkOdthiddda pdrtichiH Botakye AGALBSd ! REHRREboSMELRGE Of
recess 20 The shape %1 9% section 212 and | ower section 214 provide a
@&B"% Eryvret

cor r espondi n&e‘a%i‘ 8 Pog dherows rerek dlom 1 ppeakey, theish ed, to al | ow

sound to em elihineimgsoitadfded s hadk i nto the anbient environnent of devi ce
100. The exterior edge of speaker cover 112 has an inward 15 ridge which is

shaped to pr eaker. c 112 _and t he bevel | ed edge of
recess 208, \f/ﬁ?bﬁ Eer Cg‘éé\,/\g(r?yff% PP f&é”é%erbrefeﬁs ?@ce’?@%gt hegpeaker cover
112 al so has embudbsertt h:emrdrhz prmwntndlhegagdwmu@é dsjeaidmebies 1 POirb @MAssWbTaCe.

W t hi | t t
of the nube B & n o el R e R AR EA PGB S04 T wddhor at L vel y

Wi t hin dé@re&makmsovemHbmmsés(l@péreemsasz aridroRé sadtiogmmgﬂﬁ:pﬁa&ﬁr cover 112
within reces f I pea cove r 112 has i.ckness such t hat
ﬁ.\ri%QeS f 1?\5& gﬁ%g 2¥%§§s sm%gsy a&smg Séléfa age oe}‘é? @ﬁg

when it is ace in recess
roughly fl us‘hf upperisedtion Zﬂbwlceuwérac@xooﬂltmem iﬂ:@‘resﬁ@ﬂﬁ%kxhﬁed\lﬂolch wthere

ted d f th d
ol s Furt her o bk IF0 1 SBAS CERO sosR s B C e sulinaes osofbosas 1n
order to secmieerdiels\moaylem@sﬁéwléeﬂmm Dheaseios edpeiod spek2 covatl hESiay en Givafal ay

t at ed bet
COver 4B R i LR 0 Seh BSOS RRLYRSE ORI B AN ELARLPY

affix its td]gceem%aweert meaﬂaecctyort 11@ns losandsdm(tﬁ:eafzoﬁj Spdaryt comv er2 diddhaand to
affix its b Sur secti 202. Displ ay
q{utbg)mex%gﬁ %{h? dévbr%van? 8 its (?t? fué‘faﬁ S\E’bg 10148 s&%ﬂ%,

cover tape 218 Is ex |se 20748 i ew of 30 LCD
104. For aeswoneiroedng ewyvere d@apsmzasl Ibsutibtsapliositalof th nehnshammeﬁd@brmmal i ng of

plastics elfﬁ@‘fﬂ‘%ﬁ %?g&%; hiﬂ it cggb%ra(P%ly wntlhirlll%egxfessgor}ls i reodds % B &R 1?1f LCD 104.

D splay cover ta
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] In order 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



7 has a transparent |ayer attached in area 220. After attaching tape 218
to display cover 110, the transparent layer is renoved using a pull tab.
Hol es 219 and 219A are provided in tape 218 to allow continuity for an air
channel between holes 210 and the interior of device 100. Hole 219A is an
obl ong opening and it |located to be in line wth sound hole 210 | ocated in
5 the upper niddle region of recess 208. Four holes 219 are provided in a
symmetric pattern abou 9A to rOV|de ogenlngs for the three sound

hol es 210 | od%t %Haﬁﬁﬂfﬂéayé&%‘*éﬂ?e (i argherd)- Syfter aftashiag bipg2184g displan covenplds 218

has a synmmet rthetrakspei: blyeranrefdoviiDls@g adbf dthelaanio arﬁﬁZl@HQﬂa prb&1d§dﬁ9@ipgl8 i's
pl aced either own over case section 202, one hole 19

will align wi 1%?(:%5’“&88%“%3‘?@“QEEGha“TE)[ betersn holeiyd Jiead thi%efioé Of@ftY&?éB‘)l n

case section IIR2i9 s ppeslofgaPtiifg 222t REat&AS Be FOGWAM s0@fid0ld NP calc8G] ON 222
is generally under ne%th recess 208 and is bounded by internal structures

in case séct i"Sh PP e qt firopssr2gs f%lhﬁlﬂ%zlt9cﬁ5’3 Riayifedipa symmerigpticar | 226

and side walbsutB2821The ﬁr&ﬁd&ﬁeﬁlﬂgﬂopﬂle QSR HRE 280 1 SteAGRAILD %ﬁte@cﬂ
internal lip a s 224, 226 and 228 to EreC|se

provi de an i ﬁg‘i éﬂfreécassggﬁa‘g? ?ﬁ‘ih’ft %B@%ﬁ@esry"‘i’ﬁ’@"c\/ﬁfteﬁ‘ia?‘f’“l@ hpleg £ bhthsrogn. " The
external di MEssidi tgk 2UPRlacEPihon2dAD RTReRbY beledast Qeclibh OVY, SRaaker 108

to fit snugl h refera eaker 108 is mated to a rubber boot to
assist in é& ‘fvg{ gﬂd‘i“ﬁ"ﬁ?f%ﬁ@h‘?ﬁ&?ﬁos wi thin upper region 222 and to
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[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,

[6036] 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

response.

[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



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 volume 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 fr r} avity, tape 218 provides an acoustic seal between
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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 therecessed 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 the recessed area 208. Bl eed hol e 246, internediate cavity 248 and sound
ports 210, provides further tuning of the acoustics using the front and
back cavities. In other enbodinents, the size, shape and |ocation of a

bl eed hole can be nodified relative to the 9 top and back cavities to
effect different acoustic tuning characteristics. The top of the
|nterned|ate front cavity 248 is defined By the bottom surface of display
cover tape 2 nternegg cavity 248, Ee 218 provides an acoustic
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[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.c., 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.

[6044] Other embodiments may use other shapes for their front and back cavities and

may dispense with one or both of the cavities.

f0045] 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



may di spense with one or both of the cavities. [0045] Wile the enbodi nent
defines display cover 110 as being generally 30 rectangul ar, in other

enbodi nents, the display cover can be any shape and size, as long as 10 it
covers both the display region and the speaker of the conmunication devi ce.
gurpher,th d_theldisplay and tBe spﬁakea &Lebnoé o? Eﬂe sa?e ;ace Ff a

evi ce, e display cover can be shape end a e interface line

bet ween the t J : r. both .the display and . the speaker. 5 10046]
A ougn (he. ﬁzéﬁﬁﬁlﬂfﬁgﬁf?ﬁ%ﬁm&ggi&g B%"_&E ) Wkt s fain
specific e relay and thaspe angmat o thakan@facelol@kiedte, WeldispR caRPadngatl to
t hose skilled_in. t r wi.t hout. departi fromthe scope of the invention
as outlined i%ﬂa%éggfn%a%%heé%%gaﬁ Eeiae geﬁ‘g?e&tg.twffaceﬁf’&’i Geer beth the displayrandor g
?aigga¥ devic?eﬁmmhnornunifati?n de;ice, said fpverdcoUprisinga a CaSﬁ

or enclosing el enments of said communication device, said case having

bot fom surf ool A e o R P s SRt S8 T or o
di spl ay devi c¥ntodimesii trigwnmedificaionherdeinit de ippasen fonisdse skilgi ifhewtt hi N sai d
second regi on mrhenrans BoR SR R R IF Rt Pedile & | ¢
speaker for d¥I%P-conmunication device; at |east one front acoustic cavity
(232 or 234) wherein said structure is in a spaced relationship to said
second opening (222); and characterised by a notch (236) formng a first
air channel in said structure connecting said at |east one front acoustic
cavity (232 or 234) to an upper region of said second opening (222)

| ocat ed towards said upper surface; a single-piece cover (110) shaped to
mate with said case (114) to cover said first and second openings (206,
222), said cover (I 10) conprising: a second upper surface; a second
bott om surf ace;



a non-opaque region covering said first opening when said cover is nated
with said case; a support region defining a top enclosure for said second
opening and said at | east one front acoustic cavity when said cover is
mated wth said case; and at |east one ,sound hole (210) extending from said
second upper surface through said covéﬁ to said second bottom surface,
said at | east one sound hole being aligned with said speaker when said
cover | LCHESd with said case. 2. The cover as claimed in claim1, wherein
sai d case further conprises: at |east one back acoustic cavity (238 or 240)
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sai d | ower reglopmam@ectg)rb(eﬁ@)ahdmmg frivat siometode aaing asppakerfahenbaaind speaker
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said 12 i nt et feesticaedronbeiaupti€ 2andly (882 ny2 3 whectin dait stroeterais isasphcad | east

one sound holgafidkfip to saia%eaoxhi@ﬁ@ldgqbz@z)( 3&&&hdr£bt&«?§aéb§rtructure connecting
sai d |nterned|a ne back

Zcoust 1o cavii EA2a0P i il diehanaBl SRS AR edeRi o R BB PR "3 1o
3, wherein sdiagt gwgﬂl@cqmﬂéc(@%gx/%}4)(tqm)lppefrw¢glh@of godrprdoséspeningetdss in
said top surf{m&dscuwmag@@hun@, siedudfaaé; | east one sound hole; and said

encl osur e syst g@% er&@g(%ve?gf’%l’) s@agj d%clg g q]%%?g cgse(g‘?ﬁ)} Qe Q&gi‘%t hyver

said recess |"€ast™ one "sound
hol e (210) fﬁ@?ﬂndﬁpe@%%@%ﬂ?e?dwaﬁfb?mi@hﬂ1&996%&”@9% cover and sai d second
cover. 5. Thea seandrupasr ahfacered in any of clains 1 to 4, wherein said at

least one frant. Aq¥4&bhCsurface;
a non-opaque region covering said first opening when said cover is mated with said
case;
a support region defining a top enclosure for said second opening and said at least one
front acoustic cavity when said cover is mated with said case; and
at least one sound hole (210) extending from said second upper surface through said
cover to said second bottom surface, said at least one sound hole being aligned with
said speaker when said cover is mated with said case.

2. The cover as claimed in claim 1, wherein said case further comprises:
at least one back acoustic cavity (238 or 240) in said structure in a second spaced
relationship to said second opening (222); and
a second air channel in said structure connecting said at least one back acoustic cavity
to a lower region of said second opening (222), said lower region being beneath a
bottom of said speaker when said speaker is properly located in said second opening;
and
said enclosure system further comprises a back cover (230) to form an acoustic seal
about a bottom opening of said second opening (222) and a bottom opening of said at
least one back acoustic cavity (238 or 240).

3. The cover as claimed in claim 2, wherein said case further comprises:
an intermediate acoustic cavity (248) in said structure in a third spaced relationship to
said at least one back acoustic cavity and said at least one front acoustic cavity, said



cavity (232 or 234) conprises two front cavities with each of said two
front cavities |ocated on opposing sides of said second opening. 6. The
cover as clainmed in any of clains 2 to 5, wherein said at | east one back
acoustic cavity (238 or 240) conprise two back cavities with each of said
two back cavities |ocated on opposing gldes of said second opening. 7. The

cover as clai Hﬁ:% ﬁla@%v%ﬁsﬁbaﬁ %ogl%c@d t%ﬁ%gf %El(fgt'igasﬂ)m]: ?(ﬂﬁ‘lg 119[%9(25 @)ont
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cavity (238 ame240ity pf oid aldsasqobiebaticlcbasticeavita{2s8.0r240The cover as cl ai med
inany of claims 1 to 8, wherein said enclosure systemfurther conprises

an adhe5|v | m (218) .l.ocated between said ngl i ece cover ai d
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l1to 9. 11, fitteercompuisecatdcess ioesid ¢ep aisfack aimmohdime sidatiedsd pnavenédihnie; a
printed circujpy board for supporti ng sai d di spI ay device about said

encl osure system er neat first o and, for, su rti ng id
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through its shfdideendiforiitne aed 8dill CoRrARe shidQscald dobd speaker, said hole

| ocat ed about said second openi ng.
5. The cover as claimed in any of claims 1 to 4, wherein said at least one front acoustic
cavity (232 or 234) comprises two front cavities with each of said two front cavities
located on opposing sides of said second opening.

6. The cover as claimed in any of claims 2 to 5, wherein said at least one back acoustic
cavity (238 or 240) comprises two back cavities with each of said two back cavities
located on opposing sides of said second opening.

7. The cover as claimed in any of claims 1 to 6, wherein said at least one front acoustic
cavity (232 or 234) provides a Helmholtz resonator.

8. The cover as claimed in any of claims 2 to 7, wherein said at least one back acoustic
cavity (238 or 240) provides a Helmholtz resonator.

9. The cover as claimed in any of claims 1 to 8, wherein said enclosure system further
comprises an adhesive film (218) located between said single-piece cover and said
case,

10. A communication device comprising the cover of any one of claims 1 to 9.

11. The communication device as claimed in claim 10, wherein:
a printed circuit board for supporting said display device about said enclosure system
underneath said first opening and for supporting said speaker within said second
opening.

12. The communication device as claimed in claim 11, wherein the printed circuit board
comprises a hole through its surface to tune acoustic properties of said speaker, said
hole located about said second opening.



