HANDHELD ELECTRONI C DEVI CE HAVI NG OFFSET SOUND OPENI NGS BACKGROUND 1. Field
[ 0001] The invention relates generally to handhel d el ectronic devices and,
nore particularly, to a handheld el ectronic device having a nunber of sound
openi ngs that are spaced froman audi o transducer. 2. Description of the

Eeanmpl e of SUCNPRARGROr ot e SRS PEVIEIF BRI SObIGRERIVER™™

personal data assistants (PDAs), handheld conputers, two-way pagers,
cellular tel ephones, and the |ike. Many handhel d el ectroni c devices al so
feature a wirel ess comunication caﬁﬁﬁéﬁﬁﬂ@l_kﬂhhough many such handhel d

el ectronic dqvice§ﬁége st and- al one devices that are functional w thout
conmuni cation w t her devi ces. [0003] Handhel d el ectronic devices are
general | y i nfo#0depd The ibeentiont:abtes @drdilfus hariheld éestedndd idegikys andip@octe
configuration. Wth advances in technol ogy, handhel d el ectronic devices are

bui It to hav&bicBFlys 4 Badhsldeglectionicodsvigeaiaviiasa penberRisoppe gpayags Bpy
greater nunb i i et atures resident thereon. [0004]
Certain handﬁ%?ﬁﬁgﬁgg%bgg%g&gzﬁggggk'ave | oudspeakers that are intended to
be pl aced agai nst Diverigan fthaReised ArfBuch handhel d el ectroni c devi ces woul d

include tele es_and el ectroni c deyices having a tel ephone capability.
Devi ces of t ﬁ{&@?k yB@’WWSG_ﬁP‘?SW ihﬁﬁmdﬁﬁtﬁaﬁﬂ feVies %Fﬁg‘&%’ér ,%Xﬁl.ﬂe.e,s of suchi
| oudspeaker, pgi BRAP ER MBI avRes AtBudl f&“ir@&ﬂc&fp&%}ﬁ&@%-asg_igt%nfé?@@As),

typically includes one or nore sound openings fondl ed therelin adjacent a
sound- pr oduc hergylbelde wemputsts, t the-wedi@gersansduee teleffivmes oamt thpdikiengMprovi de

fluid communjcat,i et ween .t he audi o .transducer, and the atnosphere.,.
Cumonds o hERbsRE Rl BRD dbrEs a2 St 8 SRl v RRn See iy ¢ ne
audi o transdugifughOm@gy tsuadD $ahdHeRH clc@trbiie &dvides pheremdilodcodbicdiemhd aky a

user. \Wile such devices have been generally effective for their intended
pur poses, suHchens! vathonhoanmypicatpaifepthepdeyiced t hout |imitation. [0005]

An el ectroni Vi i1Ng. u I 8.1 I o]

the ear typi (ofFl, ASdBUNAopSHIRRER SEL obitBhiy) BudbEROEE chBaE {18, fuf

audi o transdaeest 4 eclhévdlgceipad sunfigurativhe Wath afvahds iusethnoldys, bubdheldar

desirably fornms a,s%ﬁ% W th ﬂﬁ{outer surface of the electronic devi?e in
il 1

the region sEFFEUMNEtryicss Sountilbpeniavg. Prefresyyrhy Weallce dorm yiapfoss vt have
conventi onal Rﬁo%ke%@i*&@ﬁyegreﬁeﬁﬁﬁﬁbe? %Fa%ﬁic@ﬁ&&s%%%%&iﬁﬁe%&'iﬁehh&e?éoﬁ?t ronic
device and the outer "ear nerely by placing the device agalnst the outer
ear. However[000d4}t hCertdiathandic)l dagttdnihderdbellvve lectpakes tiewrcasndedhe sound

openi ngs can_he di sposed sufficiently clqgse.to.an edge of .t he el.ectronic
Gov ce s nar BiRet PEBRT Ve SHhot Bufibe sorh e Rl dlstarEcfivittt o Gug TeddhG
the user's eglephdRestMddiédiionit devidds @atiabla slphdit GaphBilipAr beGbésadt thistthge case
with relatively small handhel d el ectronic devices Fhat are configured to
i-ncl ude a relvatdallgligchadman aulie parsdueenbelu e doudspeakne divassheikiar caspehamn

out put trans IS t di 1, t i 0 S c Sg to
an gdge of the gggg ?‘%fre reg}aes%%gqggﬁgmgdgfdnegs%% %h‘gl[%rei %&tﬁ% ﬁ%ﬁﬁ%ij&%&‘

el ectroni c dieide ddjgpeeaah [spuid-blodnoingi ¢lemetie odithe audibetinsdnie. cOhpaoend S

that are disposed, for instance, between the audio transducer and the edge
of the case. R¥HftfePE &f%CdtHOnFANBEYiICRRN dretyeidayhe yAIdin) trapsdigst o3 prthait ed
circult boa!’ M@glmré %&Urﬁmegl\fg&:tﬁaﬁ 1d %Bﬂr&nit‘, Ia@{/ic:@ lt(?gltn b Udundd R By
typically will not be renot romthe printed circuit board an i sposed
bet ween an athdiandior amsducerto drdranmititdetd te augeplefe and asbe h#wd by a user.
intentionall pace audi o transducer. framan edge.of a.case would

Lypi cal |y 1 cSHIE Yo (RCET bRt B EaBL e R AvR dOR TFd: WITEET SHTHSEWOBRY t he
audi o transdusfles 3t bhenSd88r Hech RA1HAE BmdhiGE Such a region typically
woul d not be occupi ed by ot her conponents of the el ectronic device. The
resul t woul dO®bla Saséectihaic deyiaerhaeoess kridsyeakonthatirsdinteadeditp bnlelditodbt e

voi d regi ons W, thi i nferior thereof .
9 ear typlcﬂlyaﬂas a fow outpuf vc()alume. In order for sound from the audio transducer

to be received within the ear of the user, the outer ear desirably forms a seal with an
outer surface of the electronic device in the region surrounding a sound opening. On
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[0006] It thus would be desirable to provide an alternative configuration
that can overcone at | east sone of the aforenentioned shortcomngs in the
art. SUMVARY OF THE | NVENTI ON [0007] An inproved handhel d el ectronic
device has a case with an elongated cavity fornmed therein. An audio

transducer is in fluid communicati on w.t.h .t he cavijt and, a n er. _of, sound

Cpont nos hr o Spi sttt s GROR G Rleh Ghal e, G o bR M B BRSPS

cavity and Weldetrbiie dat e pd eceori dad tRdd | 0 8y pRilpame delide ebeed tanh@ederyi ce.

The sound openings are generally iFaced froma central region of the audio
1

transducer t dlaydes wierddivsly spdhhpricleeesteini dpyeashie fopadroasniBgigeariof

t he case than tf | | r..T Ity |
ootz 1 oog iR S ERIPANES an KaEe BN o BB MEn il AIRA
cavity bet weéstWdea tiuklindhéld @ieduserdeaind ahf heS@und capanibedsfficilo e spatdishg of

t he sound op%%iisnl%s from an edge of a _case hel Ps a ) ,
particularly the case with relatively small handheld electronic devices that are
configured to include a relatively small output transducer as the loudspeaker. Such an
output transducer is often disposed within a case as close as possible to an edge of the
case for reasons of compactness. That is, a handheld electronic device typically will
not include other electronic components that are disposed, for instance, between the
audio transducer and the edge of the case. Handheld electronic devices of today
typically employ printed circuit board architecture, with the result that electronic
components typically will not be remote from the printed circuit board and disposed
between an audio transducer and an interior edge of a case. To intentionally space an
audio transducer from an edge of a case would typically result in the electronic device
having a void region between the audio transducer and the edge of the case since such
a region typically would not be occupied by other components of the electronic
device. The result would be a case that is unnecessarily long and having undesirable
void regions within an interior thercof.
[0606] It thus would be desirable to provide an alternative configuration that can

overcome at least some of the aforementioned shortcomings in the art.

SUMMARY OF THE INVENTION

[0007] An improved handheld electronic device has a case with an elongated cavity

formed therein. An audio transducer is in fluid communication with the cavity, and a
number of sound openings are formed in the case and are in fluid communication with
the cavity and with the atmosphere surrounding the handheld electronic device. The
sound openings are generally spaced from a central region of the audio transducer to
space the sound openings generally farther from an edge of the case than the audio
transducer. The cavity is configured to form a Helmholtz resonator that enables the
communication of sound through the cavity between the audio transducer and the

sound openings. The spacing of the sound openings from an edge of a case helps a



user to forma seal between the case and the user's ear to enable sound
fromthe sound openings to enter the ear and to be perceived by the user.

[ 0008] Accordingly, an aspect is to provide an inproved handhel d el ectronic
devi ce having a nunber of sound openings that are spaced froman edge of a

case of the handhel d el ectronic _device hel p a user,forma.se bet ween a
urface of ¢ HESHAOMBAAS PESRPE Mo rEu e ey fe i Sipledothf nTfithe 05

sound out put dpeild RHeentR Wte-p RENM OGSy Sedivdiey g aigred in the ear. [0009]
Anot her aspect is'to provide an inproved handhel d el ectroni c device that

can be confi §8H ticchulingdy,aniagedoy iciormpadite an dopoyehhetdield deghwsic dayiqeo

provi de an inproved handhel d el ectr.oni evi ce hawvin Vi a n be
configured ag‘%_gmﬁeéf Wﬁ?rz&lr%)g%ﬁp BIFmgSO&E?SVi a@c%l(?ﬁgg??lga&ger 8géectﬁgey5? g%ponse
between an auggdhhdid aneHUerd3i & HOYNG 1APERirRg af REIMBEvicBn & caFsecodf tire
handhel d el ectroni c device. 10011] Another aspect is to provide an inproved

handhel d el edepdiid clgeyorie devieg andstheaysar's gay speb dkitspundboipat fpmmfbos

known devi ce iits enh di o output characteristics. [0012]
Accordi ngly, %g%&ﬁg%&e)a&b%rg et&ée%gﬁ(;ﬁ\% %g an i nproved handhel d el ectronic

device, the gwoeyalAndéicdageofis\Whbeividadn iagprotatiaddiedd birchade dgviee thasean
conprising a_housing and a cover, the housing having a first housing
surface and t§€opbyEed ika ightiyelyicpgwaglover surface, and an out put appar at us

conprising a i i i : %&e}}%;
i ndent ati on p) o@d dg?ntr?ri}ge? ﬁ%gﬁs tghz&gggg%gﬂ%{gggq ﬁggm?g{ageé%%{&ﬁe I rst iy
housi ng surf aceavatydtitahecas dwecomfthmeknt 4 Helhholst reounaor Sorfracide Atdebiealst a

portion of the first cover surface is, disposed on at |east a rtiqn of the
First housi ngregHPietciasPonss DRAER (AR 4P FaNdREroRit SRpbareniht fBieflan 2
cavity in the,eas8hdRINBER eMetibdslevReportion of the housing adjacent the
first housing surface and at | east a portion of the cover adjacent the

first cover Hidflhcénottietr hspehiisdavireyide en ngpuived fardivldrigeigome dpeag thag is i r st
axis. The audi,o.transducer is.in flui.d co nj LQn .t i The
onse has ar FORGIEFIHCE wsth gl KSR TR RS Ak 8 | iiad 8 S8 boud

with the cavichyaaedsttdde at nosphere. The at least a first opening is spaced

along the at least a first axis fromthe audi o transducer. [10013] Anot her
aspect is tol09ddli decerdingtyapperpchisria s ide peEppgredhangbelideslectnpicglsiiceal

AL O MOUED R P LU Ao B g

oper ati onal 3nd a cover, the housing having a first housing surface and the cover having a first
cover surface, and an output apparatus comprising an audio transducer disposed on
the housing. The case has an indentation formed in at least one of the housing
adjacent the first housing surface and the cover adjacent the first cover surface. At
least a portion of the first cover surface is disposed on at least a portion of the first
housing surface. The indentation is disposed between and forms a cavity in the case
between at least a portion of the housing adjacent the first housing surface and at least
a portion of the cover adjacent the first cover surface, with the cavity being elongated
along at least a first axis. The audio transducer is in fluid communication with the
cavity. The case has at least a first opening formed therein in fluid communication
with the cavity and the atmosphere. The at least a first opening is spaced along the at
least a first axis from the audio transducer.
[0013] Another aspect is to provide an improved handheld electronic device, the
general nature of which can be stated as including a case having a cavity formed

therein, the cavity being elongated along at least a first axis, and an operational
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apparatus that includes an output apparatus conprising an audi o transducer
and a structure di sposed on the case. The audio transducer is disposed

adj acent the structure, and the cavity extends between a first position

adj acent the audi o transducer and a second position adjacent the structure.
The audi o transducer,is.in fluid comunication with the cavit The _case
has at | east WPPTHSNEpEERE FWIET RErar SRR AR T GISh o0 B t ne
cavity and Wsthcfuhe dé?ﬂ&%pbﬁrtﬁe chbe athé eagly Bakddusdr RPEBHAEd | &jFpACEE
along the at least a first axis fromthe audio transducer. [0014] ! nother
aspect is to spreiiralendtheigapitooeandsaetiednd Bisbpesitom aliatent theaudip sfagstieetal

2l ans, the 1Ot AGootE, PRGPE” rltper bl g Ber 2 SRR LSRR SRR 2

first |ens subhigeicatioREGEHS 0fvieP PEealabEh&i kS Mt Spcplr@Crossed thafth &
menory di sposed on the housing, and an out put apparatus conprising an audio
transducer adt¥id camgpmigption é'ﬁgbﬁ’@ @Hltﬂ?éd%kﬂ%iﬂﬁg?tmﬁ@%’-sEﬂhﬁyﬁtd@?ﬁgﬁiFs‘ﬁ‘hg a
screen and a ol i : r appar at us.
The. housi g IShenaR s e R BkiElRaNARL A Bl M R e aow
formed there{0014h coimmenisspddt a5 tMpkdvidd aniinipescarhandigildrlecwbhie ddvidepalsd a
portion of the first housi r]grhsurface bei ng_di sposed adj acent the, vm'aglgow. At
| east a port iBEACTEk Natpre ofjvdpempan ke Hpled 98 dFIVHing  Sa3HFOMNNEIE LhoysHg B 2

adj acent thejwn ﬁg%% : j t LI | S

di sposed on é%ﬂsf g}géévth Oalp ?%Y%ga%?rt hlgaﬁdrgls)%h gﬁs@gg&gu@ ~Salggvnﬁ%ﬁééﬁﬁsg2§n§i s at
| east parti alshyfade; ansbessemtappanaiohs abmipeiami saprposssoramdaf metheryl @nosed enfthiees at
| east a portion .of thcﬁ Wi ndov¥ and at |east. a porti(gn of the screen..a ;yacent

the window TAESIEEsEhAE PRI SRTPEPREST AGP Fasdtcthriddof FHpleY
housi ng adj agepbsddéh fetRlisin Uhk RigkpdHY EisiilHa t&8erl 8B, B6HiRE@M afaathd I St

| ens surface, with the indentation being disposed between and forming a
cavity in theoaepstedpsithvtlenpracessensppasatpor Themovsing hes Moinsenny sgioadenped he
first housin rf nd_ai_| east rtion of .the | en j t. .the first
| ens surfac e%léfﬁg‘ g[ﬁlgihgustl?%%%s u‘gé}doi%sﬂ%?nr}%# ﬁl&f egn (lznoch?rruuFll|&(1:1 g%tlﬁ%]n@g\nl?pﬁl{“%gog
cavity. The eggseéenhash atlehgasioritord of 9t fHpeiueEgfsarin@cbdifiediepased adfabetitdhe
comuni cation with the cavity and the atnpsphere. BRI EF DESCRI PTI ON,OF THE
DRAW NGS [ OWIBJOvA f4yF dgael 2 givaieens oh il sppkanispdispesed suithin ghe 1RETPLISERE ng
Description Qf; g I i W t4: A he
accompanyi ng P e o A AP RGBT B AR s S DS RSt PR ot oo
of an i nprovémshapdhendighe dtrstdmiusindevifaes. TBO1enk iFaglead pastiall ystchnshmente

depiction of the handheld electronic device of Fig. 1. [00 Fig.,3 ]s an
el ar ged 1t ofte & BoRamHsn S/ BALR OSeEr i Btamertin FanbmaI ek 15 &
devi ce of Fi gortibin dfQRd Yredl jadnt theAwRRLIPEEd ¥Re NhEN RidemalON Fd:B1RAQA at he
handhel d el ectronic device; [0020] Fig. 5 is a sectional view as taken

al ong |ine 5la@sionerpiythedoupingaljackiigthedinssheusuigesyrBiceriahd the snFiagiacant thcept

having a | en f _the handhel d el ectr.onic. deyice renoved; 022] .. Fi.g. 7
e Vi ow of PR AIFCRERCE M e FdBRlPR bERal eEFed REMKE P o i Rlih g
dﬁVi ce of f Fi the dase [pe2sh «Biledst aponivieoalif Kk ddpacshtnihl dlrsthigrdsigt durfavghout
t he specification.
P and at least a portion of the lens adjacent the first lens surface. The audio transducer
is in fluid communication with the cavity. The case has at least a first opening formed

therein in fluid communication with the cavity and the atmosphere.



DESCRI PTI ON OF THE PREFERRED EMBCDI MENT [0024] An inproved handhel d
el ectronic device 4 is indicated generally in Fig. 1 and is depicted
schematically in Fig. 2. The exenplary handhel d el ectronic device 4
i ncludes a case 6 upon which is disposed an operational apparatus that can

be said to conprise an inp jiﬁigiﬁgﬁﬁgggtus 12, and a
S a processor 18

processor apparatus 16. The—ptocesso v : :

and a menory [@815] The fptRe easRitad8n @B Begaih@l fribRsthaieieovang Dabdrpeih of the
limtation, a mcroprocessor (jR and is responsive to inputs fromthe

i nput appar atlsfegred fantmdoverdeghesueplin enggtien votht the aseprmanyiag sEFEngs in 2.
The processonmﬁghalso interfaces with the nenory 20. The nenory 20 can be
any one or nore of RAM ROM EPROM EEPROM and/or other nenory devices.
[0025] The i npotte] apR@riak Wsrdht eRGAdGABviewThe iMbicel hindel déeodnikaiaad; 24
di sposed on the case 6. Exanples of handheld el ectronic devices are

i ncl uded i n W7l pdiiertismeshenmtigsizprgen ahthediandlreld slgeifpiie Aewdseot g ohpor at ed

by referencehersi ., [ . ] ' :

ntmber of solai Spaifnoas ot FlrEanaBR. HEFRidAL Vi o o R AT ING peihch

expressi on " alsatisherdedfce oilfgk. tari ati ons thereof shall refer broadly to any

nonzer o quantiaéi i_ncluding a quantit of one. The sound openi ngs 28 are
a §

clu 11y |
advant ageousll§0dbadat %1 gpcEspesivetvignygba portion of e madh §|elf0t§1>%eé%ﬁ?sc
device 4 andgad 969&raL! b1 laQ ¢ f fel s LpgCcase 6 at a front
surface 36 o# thé hé%éﬁgﬁéegﬁg%?$onfg egﬁg%@E.CThe spléihg of the sound
openi ngs 28 {G0xtt feg.fé ista edyesiBRlandy dig.afieausply haviaplaekns ké the dandleld or m
a seal betmeeg Ehe.u er's ear and the front surface 36, which enables the
user to hearef%dﬁﬂ”ﬁ%ﬁﬂﬁé@ﬁov%%ﬁﬁbh the sound openings 28. As enpl oyed
herein, the ﬁKﬂDFSQﬁ%”7&Sﬁﬁk&wﬁﬂﬂp&ﬁbh%E%ﬁﬂﬁwﬁbﬁ&%ﬂﬁ;@m@b%ahﬁkﬁidﬁaﬂﬁﬂéy to
a type of interface between two articles wherein fluid flow through the
interface, i.deviccéFigedn the articles, is resisted. [0027] The case 6
includes a h i.ng 40..and a lens. 44, .wi,th the | bei.ng .di sposed on the
nousi ng 40, Tizche SISt b o T O Ser ve s
cover, it being understood that other types of covers may be enployed in
di fferent embodinents. The housing 40 includes a front portion 48 and a
rear portion 52 (Fig. SCGRIFTIGN &) 8 PREJERREDE MENA| d el ectronic

i

device 4 wit | ' T E G 7 deps.cle. tha: har l.eqi £ oni ¢
device 4 mﬁtﬂn?ﬁg f?gﬁ?é%g%floﬁﬁl§1§? %ﬁcggﬁ%gﬁgwdgaﬁﬁ ?3?@%%PF§§?2' ged.
As is best shodus depiéted sciematioalsf moRifz. porMthieamedhPldnasamiheldneesrdsfic devdcead

t ransducer hoI? 0 forn%d t herei.n, The front and rear %prtions 4 ang 52
when assenbl SFIPGGE HEF OHRoR vilbis Hposst ar earrapery GRPEAtp uﬂ?ag.caﬂzgea?l #Bsed
general ly t h%f)ﬁgﬁtsé"ﬁﬁEhfpuIQ?pa‘MtﬁQQ}"é@@utipﬁt iaﬂba%ﬁgmﬂia@@td &Ecé%ér*’hﬁpﬁﬁtdsnt@ri or

region 64. [0028] The front” portion 48 includes a first housing surface 68
(Fig. 6) di sphsatocsgjoaceparatubdbvinelades B@octssor heapt e swmore e, {pyocessor

enbodi nent, the front portion 48 has.a seat .70 forned therei i 6N i ch
The lens a4 18 BPYpBtcR? iR fuf “RiflalBidhence TirBSLEHE, i Koccy
in the front r@?bﬁéi@tﬂ tétnpiitd R tHReinpeRipphPatufs aAiNpheidee@ntpun sfgngls #, thehe

|l ens 44 has a tirst lens surface 72. Wen assenbled, the first |ens surface
72 is di spos€@Hiyh apprsatus i Abegrorgssaur idaalso gpterpomyyth Abe aagmaryrdher e
seen in Fig. I I i " i J nt
the first IeHﬁmgﬁp?gégﬂ§5%ﬂ¥ﬂgéPgﬁghagﬁghﬁé1?2%*E%%gﬁg?ﬁFgggﬁ%ﬁ#??gﬁ

adj acent t henientsteptdaticesn 76, with the floor portion 80 having a fl oor

surface 84 agdjacent the indentation 76. The |ens 44 al so_has r.i pher.al
surface 88 aﬂﬁﬁggbnﬁhf? Pt FERAEE SoRcPECY ﬁé‘t‘*h?@?&t’éﬁ@% dB@PRﬁéé‘ﬁYWfa@e&? flisgpsed
surface 84 apd éﬁéﬂ@asfe' G.SFxéuﬁ s hbAGRIT %}eg@o@ﬁrdteﬁﬁ% YeRethed e U Sdentat i on

76 is indicated generally at the nuneral e portion of the first
| ens surf aceNp2 &452,68hshd§48Ne50 nilerht st irmorptGated bycefierdnee berem. t hat t he

sound openi 8 are formed in the floor portion 80 of the |ens 44.

[ 0030] Dhen BR26Y: Asteanchis Sesar Palie #zﬂi%%ﬁes%e%& Prink R Iored RWEWERHGS
surface 68, ifASHERNET WOanABPU hbideh, |REALALLOR “4Guintbed @7 GHd barihilGis
opposing portion of the tfirst” housing surface 68 to forma substantially
seal ed cavi t theg®fisbthhveetor bioalllyastang ipart¢ioomuacfity, reeliding a 4gastdy adent. tThe
first lens surface 72 and at |east a porti.on of the housing 40 adjacent the
first housing surface 68. Such a seal can>be fornmed in any of a variety of

ways, such as with the use of adhesives, welding techniques, formng
techni ques, and the |ike.




[0031] It is understood that the cavity 96 is substantially seal ed, except
that the transducer hole 60 and the sound openings 28 are in fluid

comuni cation with an interior of the cavity 96 and with the exterior of
the cavity 96. The cavity 96 is elongated along a first axis indicated
generally at the nuneral,100 in Fig. 4. The first axis,100,is .0rjente

dibst ant 1 al| 5O BEF BPFEIAGS HoekRapdsty Pradad » B 3R B2 TABEhEREER 11 om
Figs. 4 and 3jechBficGRVideYs 88 ko BéRAIBL B8l AP DeaBALHEM B¢l Gisé BaISVRESE tO
the first axis 100, whereby the cavity 96 can be said to be el ongated al ong
a pl ane def i nedadnd6 ¢fehe hamtheldhdlertpo® deviberdh el lipxipgcing ah Svepved epriasas

[0032] As can further be seen.n. Figs. 4 e d.o ] in
the present _ CREhBIGR dESar ekt eiePlita SrNSudis biE T R0F « NBATh R g ong
a second axi sisd@Becdrnal the fnt elfed J)hatianthadldsytherdsbogomat sbend podhéddst
axis 100. Oher configurations in other enbodinents are possible. [0033] As
i s best undeflpsgtl tha smngsopaningsd2®, Ahemplmysdtheagpa st erassionncegideandan
audi o transd . i L Sp d r ortiQn.: of
the housi ng ABHE EEPS pLaBSE ik 9 RERRECCPubiR, "ERlcBPLe i

| oudspeaker ditgpas @did flova threggpthaddterfdidfi. ¢ Fhb@wedd) thenrtide, iseadistpdr ti on 52.
The display 116 includes a screen 120 and a connection apparatus 124, The
di splay 116 K47t ndhasdso otinglyderuadiousing 40 andjiaslsns dd: Withing leme 4 ietis or
regi on 64 of OS] ) J gfn%g J t, Wt i ndow
56 and is vi g}sglsseéat%rsg%g O%tgﬁlg L{vgen 0\{}\}% est]egpg{g\l%g serggfedlg?g%%gcgg b:ﬁtjtﬁjatﬁd hig
exterior of téreechousiongr,40beihg understookbtist otdatr tyres of khevas meydieeeeplioged in

di sposed general |y at the exterior of e usi 40. .[0034] ,The connecti on
appar at s 1 2ot sfihogaery noke Shisths 4inERGES i RirtibRa® gha ddgugprion
apparatus 16s524@siCcan Bg, §g;@ﬁbrmry &diflets the HdaBhaH Al Rubhid IS HYS Arwiltl thedésnos ed
in the receptacle 128 is di sposed adj acent the connection apparatus 124 of

the display ftengoveds Fig Tidendets thedumnidheld igkectrenigvignice grwith thecliefitoprtip 4816f i s a
unitary strugture,.. and the. copnecti o arat.us 124 provi des. th ng, by
whi ch The. oo e lis R ARFIERIPREAGA, SRORERL Rkl BIQ 6, HETRLNGOMERDS OY o

16 to enabl ehsi ghaldw sOMMJI HEalcaIDN c@AiRMeA tuseitb The fidat pidreadgsltibas t he
screen 120 for visual output. 10035] A gasket 132 is depicted in Fig. 7 as
1 2.

bei ng di spos#8 28¢ §p whes gssenbleblagethpighave amotlowontarios regiell o tignsdisesed 1

The gasket 1 agal ander si : b SlaY Lot ed
herein) of tﬁé‘%@m e%ggﬁ?égﬂ %Eﬁﬁnﬁ%%{gg?gg&oﬁ&%ﬂ%lgﬁn |‘ﬁfg§19"ta eﬁte%ﬁgﬂg%ﬁr

hole 60 to pfévide a substantially airtight seal between the audio

transducer 1 nd_the front. portion 48, igh enables s . pr.oduced by
the audi o  rURBlCERe Fioat PErcPa ko Y HEVERg 400 OB AT oy Hgsed
transducer hgdigc&@ tandhddds SO UNHheRRADSx t:ladydRRRIdinBR, HRNBorf Pottforpds

| east partiall'y translucent and at | east partially overlies the screen 120.

Aﬁ Ielnrpl o%/ed lg@r@ZTa,t '7ﬂrfenmcbﬂl|@_s®i @friat::‘irt waivdl the é¢rts'r']44ajﬁdii&paﬁ¢dat TlemBrst hevseg
“hel ude ot r SRS b BafuafPylshieh O Ind G AoRebry 75 RARRT 8 1%y 1, IR o M

appreci abl e s®atih @ig g teolchbhal ha adRaSleROturfRamnoivitd ¥ssambRx, thegbt Ay es
traveling therethrough. [0037] As can be understood fromFig. 3, the audio
transducer 13wrface 7diispispesed ondhefipt hoysaeenriacpédsirst edge 32 of the case
6. The cent f enl r C : : Lk St
edge 32 thaﬁbgzgen{qg(racagf t ere%u%egqﬁr%%s%utgee?&%lég#h%sﬂ&% Hgfegﬂ;aggfgmtﬁ h@)?{eﬂr%r%l ary
enbodi nent, thesic editemt dic filelecandidader Z2nstuckens 44 Zhissnélndiscefied petiar &0 | vy

by the placengnt of_ the transducer hole 60, as in Fig. .6. [Q038 he vity
96 in the pr¥dat éb("er’t?fieéﬁ}loén%d'fv e %o?ﬁrpa‘lhrgé’dg?‘ﬁn&?@rﬁf’%r }ilé"}‘i‘ﬂ‘?ogfz
resonat or thgi: r ] e
ocel ved t hr Slarnt s pIGRHDASE PR RRS (R B PR IE S ek ne Y
96, and out iafletithgors 36 it epenidnbetw2en weefleort suefasobhdsd danfilselehe anrdadey72a

user, such as whep the user has for .a. seal between the user' ar and
the ront suNBeEENg Houf fhs i %réateqnnfﬁf% Raicaedsrsnerally 1%?%@&@8 onehe

the cavity 96,088 ofthe fkEleh®SurfRleU o Buhlf e fldeRfatiBh 08! 1R UREE that
mllimeters,” although other configurations %'ay be appropriate. In the
present exertpt apyndeoizadigy@itare fdimed émtler owfpottiven Sbointie bgpedings 28 are
spaced about 13-16 mllinmeters fromthe first edge 32, and the spacing,
center-to-center, between the outernost sBund openings 28 is about 10-12
mllinmeters, although other configurations may be appropriate. [0039] The

exenpl ary indentation 76 is fornmed in the lens 44 and is of a depth of



about 0.6-0.8 mllinmeters, although other configurations could be enpl oyed.
It is also noted that in other enbodinents a portion of the indentation 76
could be forned in the front portion 48 of the housing 40 w t hout
departing fromthe present concept. That is, the cavity 96 could be M ned

in both the | 4 d.t ing 40 d di he desi
conf s gur at § k0 bodbReh e st ditian B Frbtrorel Spfig e Cufiba thesed: te
typically ocGifiphdr) ShghouRELindbntaBQHlc 3098400 herdpbosiaRhokthat ofthe first

transducer such as the audio transducer 112 typically operates in the
300- 2000 her thougiapgesfacEH® taudito atsubsiediadigseale cavipi Yabdtyeot all legnt 6 dhasteon

frequenci es ve, 20 ertz..o at a relatively |low anplitude, T

et ol 21 e DD TEsFE R ad) fegnf i 85 St Pttt F R hin e np o

and/ or the sqdpdeRPRNfiREBoWSNG Surfadd 68, BAcPD o4l cBOPOfdIRIEE In atyhesSa ddity 61 ng
those relatively higher frequencies that typically would be at a relatively

smal | anpl i t 0eRYsf fiehas Hethaheluee efratfisdvese weldime teghiiqeesn Erraiing terlergngsgamt her
frequenci es qﬁgﬁﬁj As such, the Hel mholtz resonator provided by the case 6
can be said to be“configured to provide relatively better audio response in

certain respeuidd]t hafy tuRrascsl ¢hat espomds of it RebAadiallytsealed deaept k2 thy
itself. It is noted that the audio signals generated by the audio .
transducer 1ipnguser holetd agd theesogpgéjopeningy 28iage i fluid goamupicatiens jifigan
accordi ng 10 ;30;8C0p gavﬂ?% ab et ﬁl‘ée&tél{btroqfctggsdadﬁ%%! Of,d B&‘vi{g ggyency
response of the cavity 96 to provide an overal esirable frequency out put
at the sound chpegaied @bnz& fifs044d Indidatedcgenictaily 96 tHehusnadvidiftiadepus | Theefuabl es

t he sound openjngs 28 to be spaced, away from osjtion directly above the
audi o transdd&er bejo 5 Pae%tegégﬁﬁtw&ﬁﬂafﬁ%@ﬁeltmﬁéﬁ? AR ﬁ@; £ 1 PR s
100. The audiygdék@08 dy&ar Fﬂ%%.m Bed g thB dabitl, dos QETEIGH dadddl %n%’! difdtitdheagavi ty
96 t hough the transducer hole 60, enables sounds fromthe audi o transducer

112 to be commnsNesst todthe dirsthaxis AD@r whereby theheawsavda yainbe sTidetoshuplanggsedi ngs
28, which are,in fluid ni.cation .w bpth the interior of the cavity
56" and +he atlesuis aSRETPY R e b b Nl B neducer 115
and provi ded[#032] he\sGaMiftyh@®etserbBr Fipansiid §,abe tdum@dugRnine 28 av teyprB&nt

t hrough t he sound openings 28, and into the atnosphere. [0042] In this
regard, whenckeBrlaseempedimgnt pxdand thseuah e flpor perioa 30 dlens apetndertis hs

e T A s
t hus confi guodgr tmbeditrent depuméiea first position adjacent (i.e., above,
from the per fggt i e of Fl gl Lhe audio Ly ansducer T2, A0 tRaadLgoent
audio transducer 112 and a display 116 disposed on the rear portion 52 of the housing
40. The audio transducer 112 in the present example is a loudspeaker disposed in a
receptacle 128 (Fig. 7) on the rear portion 52, The display 116 includes a screen 120
and a connection apparatus 124. The display 116 and the audio transducer 112 are
disposed within the interior region 64 of the housing 40. The screen 120 is disposed
adjacent the window 56 and is visible through the window 56 to an observer disposed
at the exterior of the housing 40. It is understood that the atmosphere is disposed
generally at the exterior of the housing 40.
[0034] The connection apparatus 124 is connected (not shown in Fig. 7) with the
processor apparatus 16. As can be seen in Fig. 7, the audio transducer 112 disposed
in the receptacle 128 is disposed adjacent the connection apparatus 124 of the display
116. As is understood in the relevant art, the display 116 is a unitary structure, and

the connection apparatus 124 provides the means by which the screen 120 is

7



3) the transducer hole 60, and a second position adjacent (i.e., above,
fromthe perspective of Fig. 3) the display 116. It can be understood that
the display 116 9 serves as a limting feature or structure that limts
pl acenent of the audio transducer 112 to a position at nost adjacent, but

not above (from.t.he perspective of Fig. 3,) ¢t di 6. 04 e
cavity 96 ad\?gﬁﬁagéegsucsow Cz%ag‘i@s&[eh%m 8a%dgpc?6§glilsn%§%?ﬁg@%bség%gssﬁtg %noﬁ{e%d at
a | ocation thadceb®rdpgdritapl € d @y prlobded (s REBEA D20 Pf visauinditpnt o t he

interior of the user's ear without particular regard for the precise,

| ocati on of {MB5hudi gesketaldddsdepictedan Fisp Teasvising €ipRossd aiw sopeRipglusimgar e
spaced al ong I 1S i r e . 0 tns
additional ly e&%ﬁe fteo fstrggflg&fi angq 91? Jé“’gﬂ;%% o%{eeﬁg%ggég%z hi?bﬁ?r%t Fleeaﬁ pagre'uél [S)teg}tei ve
of Fig. 3, owvadéyidat(nbeaspressipatebictal heretd)eotlitspliiayt bbficandy mothe region
specifically, a portion of the connection_ apparatu under st ood,

: S 124, 1t i
however, thasuBelsingbafiagetuges il 6B o Pf?é’l%ﬂ%tag%aléynﬁrttﬁhﬁé?a? Be¥ieER 8 ngs
of the sound _gpeni ' t t ' r
W th respoot "TCRIEE S P HERGR o el NG HEh endy BT EHE Rodklcd BFRIS
can be spacedufivdranstheealitll to trmesightoaeh tHel Gvityeto tweernthleytransdiodr hole dfle
di sposed above _ the sc(g een 120 where they otherwise mght interfere with the
user's vi suaPipiEepRd epengtEsidle screen 120. [0044] Wil e specific

enbodi ment s [jp3k e ThBYGRI40R P38t pﬁﬁﬂlﬂﬁﬁ%‘iﬁ&ﬁﬂaﬂd‘aﬂ@zﬁs@!phﬁtia'llg oWhtiies B
appreci ated by those skilled in the art” that various nodifications and

al t er nat i ves streen h2® e Adengildwedduntid, the cdpwesiiopEdaisiicengrnd orratmssharaf |

t hi f | scl A i naly,..t ti t
i ol osed ar SMIEERY FisRBY Fi AL PRITUPeBh UE-BRHs h i g P IE R
scope of the tiahyRrdnt QOalykivetteréif 1ot RerGisHeied @ﬂhéﬂt:\e;gphﬂ’cﬁaﬁi Statéridghe hai s

appended and_any and all equival ents thereof CLAl What is clained is:
1. A handhel i dsegaetpeaningfaly alter(light wavgsrtrayelieg therethrough.

[0037] As can be understood from Fig. 3, the audio transducer 112 is disposed

closely adjacent the first edge 32 of the case 6. The centers of the sound openings 28

are spaced farther from the first edge 32 than a center of the audio transducer 112. In

the present exemplary embodiment, the center of the audio transducer 112 is indicated

generally by the placement of the transducer hole 60, as in Fig. 6.

{0038] The cavity 96 in the present exemplary embodiment is configured to form a

Helmholtz resonator that enables sounds produced by the audio transducer 112 to be
received through the transducer hole 60, into the interior of the cavity 96, and out of
the sound openings 28 where the sounds can be heard by a user, such as when the user
has formed a seal between the user’s ear and the front surface 36 of the case 6. In the
present exemplary embodiment, the cavity 96 has an interior volume on the order of
about 150 cubic millimeters, although other configurations may be appropriate. In the
present exemplary embodiment, the centers of the sound openings 28 are spaced
about 13-16 millimeters from the first edge 32, and the spacing, center-to-center,
between the outermost sound openings 28 is about 10-12 millimeters, although other
configurations may be appropriate.

[0039] The exemplary indentation 76 is formed in the lens 44 and is of a depth of
about 0.6-0.8 millimeters, although other configurations could be employed. It is also
noted that in other embodiments a portion of the indentation 76 could be formed in
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case (6) conprising a housing (40) and a cover (44), the housing having a
first housing surface (68) and the cover (72) having a first cover surface,
and the case including an earpiece; an out put apparatus conprising an
audi o transducer (112) disposed on the housing; t he case having an

I ndent ati on i ' i f cover
surface; Qﬂeﬁg? Itﬂf%dz}cg?n 39 p‘%ﬂ? ? fghﬁ%#]g ![21 g;@ Ifﬂ?%é E‘Qﬂ H%%ggg f%&? ?%{:}éltegﬁt r? 85%%)& posed
on at | east dhpoig itha cefityt Bé douids be horaedign dotf deelens 44 and hise hogkémg d0i on

bei ng di sposgg?_b%tv\een e first_housing surface and the first cover

t
surface and b0 H’&%té‘ég?st‘rﬁi copiewalet y bei ng el ongated al ong at | east
first axis (ffadpj %tLi@ v Bod U LR e BRI itibh Wil c A BNTRENECAL the Rt D

the cavity; e case having at least a first openi'ng (28) forned on

t he ear pi eceof mbfhtud@D-2EMWnbierix anil othatwk t transdhecec audlt ys dind atidie @insdsphdié; and
t he earpiece having a lateral displ.acenent fromthe , audio, tra cer .al ong
the firot axigeas oot Bl O REERE e elhe 8568 tansiuieh TR OREHS: ne

i ndent ation gl phftRicalrdi8@Riestabbl e SH0OMBAL BEI4(S: FPATRE 10l hiMGlRAY I The 3.
The handhel d el ectronic 'device of Claim2 whérein the cover iS a |ens (44)
that is at | Exbnhqltr weseaty prosidsd dyethe. cavily 9bhhehtmiduta heille 60y aml/er thevi ce

of Claim2 wherein the cover, comri ses or_pertion..(80) adjacent .the
“ndent at | on. GG TRGBRS B 11 BRCR0IGTe P Brre DR BB AP RoSRl eive

i ndent at i on, higher Gey@hcied thfaypiesliPhictidBe at PeElaft&y alnasiuithgaedd & the

adj acent the indentation, the peripheral surface belng di sposed between the

floor surfacaudpdrappdices ¢ 52, advesnesallyflgewng oter drequenses alone.r gis shsthsei ng
di sposed genﬁreﬁ'hlhé{tzpr%gcﬂilal&lprwiggb B{?%‘hé Lz%@% éalﬁrl;eaga?d to be configured to provide

relatively better audio response in certain respects than the audio response of the
audio transducer 112 by itself. It is noted that the audio signals generated by the
audio transducer 112 are typically the subject of digital signal processing according to
an acoustic model that takes into consideration the frequency response of the cavity
96 to provide an overall desirable frequency output at the sound openings 28.

{0041] The cavity 96 thus advantageously enables the sound openings 28 to be
spaced away from a position directly above the audio transducer 112 to a position
offset therefrom along the first axis 100. The audio transducer 112, being in fluid
communication with the cavity 96 though the transducer hole 60, enables sounds from
the audio transducer 112 to be communicated to the interior of the cavity 96. The
sound openings 28, which are in fluid communication with both the interior of the
cavity 96 and the atmosphere, enable sounds produced by the audio transducer 112
and provided to the cavity 96 to be transmitted through the cavity 96, through the
sound openings 28, and into the atmosphere.

{0042] In this regard, when the user has at least partially formed a seal between the
user’s ear and the front surface 36 of the case 6, the sounds desirably can enter the ear
and can be accurately perceived by the user. The cavity 96 is thus configured to
extend between a first position adjacent (i.e., above, from the perspective of Fig. 3)
the audio transducer 112, and thus adjacent (i.e., above, from the perspective of Fig.
3) the fransducer hole 60, and a second position adjacent (i.e., above, from the
perspective of Fig. 3) the display 116. It can be understood that the display 116

9



5. The handhel d el ectronic device of Claim1l wherein the housing and the
cover are seal ed together about a periphery (92) of the cavity. 6. The
handhel d el ectronic device (4) of claim1 conprising: an operati onal
apparatus that includes an output apparatus (12) and a structure disposed

h ; th di,0 .1. ' ' ' . :
The cavi iy extdrurhy Bul DEERIERT AR BaamBRREH-BEhAR SPind AT beitited

ace he audi o0 transducer

and a second 1p0sb taipekitiaa afERRE adjRents bitkedt ubeve @in the perspetiéveadf Figas) tiee
first opening being spaced along the at least a first axis fromthe audio

transducer. dmplashd6handhel d el ectroni ¢ device of Claim6 wherein the

oper ati onal a i r ._y%gr i QL Ut
appar at us coﬁ@ﬁ?ie?ﬂgC%ﬁwéaiqq’?i%ggugﬁ%ﬁ%eggfe%u%oﬁ%ri I r%g tgb% rgselen (120)
and a connectat @arioagppartakiusg detiddyle dontectadnmsion stheuvpd daestherintetibe of the
connection apparatus being the structure. andhel d el ectro

| ! 8. The h nj c

device of O aBeh Bosihwihauy peRculadesd ip rf@e@re‘aS%&%i%f} i) augiy e
(44), the hoyghn 18948 o} | 668t LOE 100VRIm i Ng
a first cove;is‘gug%g%}eﬂﬂl(}’?g?;Jolumgpm{f%e@%g%;gptﬁgﬁ%g %n eiafri:[gent ation (76)
formed in therahsdwtr haesindt sddifieediyarad bicheerf itras thecroued openifigec2d, from the at
| east a portion of the_ first covrr sulr face bei ng gi ﬁgo(feq Onll%t Iéaast a
portion of tRESPEYEE Rbldsng SUFHAcE;leatigp portion” of the display and, more

specifically, a portion of the connection apparatus 124. It is understood, however,

that other configurations of the cavity 96 and other positionings of the sound openings

28 with respect to the audio transducer 112 and/or with respect to the first edge 32 can

be employed. The sound openings 28 can be spaced from the audio transducer 112,

yet desirably would not be disposed above the screen 120 where they otherwise might

interfere with the user’s visual perception of the screen 120.

[0044] While specific embodiments of the invention have been described in detail, it

will be appreciated by those skilled in the art that various modifications and

alternatives to those details could be developed in light of the overall teachings of the

disclosure. Accordingly, the particular arrangements disclosed are meant to be

illustrative only and not limiting as to the scope of the invention which is to be given

the full breadth of the claims appended and any and all equivalents thereof.
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the indentation form ng the cavity and bei ng di sposed between the first
housi ng surface and the first cover surface. 9. The handhel d el ectronic
device of Caim8 wherein the indentation and the at | east a first opening
are formed in the cover, and wherein the cover is a lens that is at |east
partially translucent. 10. The handhel d el ectronic device of Claim?9
wherein the at least a first opening %gbﬁ through the lens in a
direction along a second axis (108) su ntially perpendicular to the at

| east a first axis. 11. The handhel d el ectronic device of Caim8 wherein
t he housi ng %he ngf are seal ed together about the periphery of the
cavity. 12. RSIREPRA & el ectronic device of Olaim7 wherein the at |east

a first opening overlies at |east a portlon of the connection apparat us.
13. The handhel d el ectronj ¢ devjce ( of claim1, the case (6) conprising

a lens (44), &nd tﬁémﬁ@ﬁghﬁﬁWpﬂﬁ‘%Y¥? COMBHSENG ur f ace (72);

case (6) comprising a housing (40) and a cover (44), the housing having a first
housing surface (68) and the cover (72) having a first cover surface, and the case
including an earpiece;

an output apparatus comprising an audio transducer {112) disposed on the
housing;

the case having an indentation (76) formed in the first housing surface and/or
the first cover surface;

at least a portion of the first cover surface being disposed on at least a portion
of the first housing surface;

the indentation being disposed between the first housing surface and the first
cover surface and forming a cavity, the cavity being elongated along at least first axis
(100);

the audio transducer being in fluid communication with the cavity,

the case having at least a first opening (28) formed on the earpiece in fluid
communication with the cavity and the atmosphere; and

the earpiece having a lateral displacement from the audio transducer along the

first axis.

2. The handheld electronic device of Claim 1 wherein the indentation and the at

least a first opening are formed in the cover.

3. The handheld electronic device of Claim 2 wherein the cover is a lens (44)

that is at least partially translucent.

4, The handheld electronic device of Claim 2 wherein the cover comprises a
floor portion (80) adjacent the indentation, the floor portion having a floor surface (84)
adjacent the indentation, the cover further comprising a peripheral surface (88)
adjacent the indentation, the peripheral surface being disposed between the floor
surface and the first cover surface, the at least a first axis being disposed generally

parallel with the floor surface.
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a processor apparatus (16) conprising a processor (18) and a nenory (20)
di sposed on the housing; t he output apparatus (12) conprising a

di splay (116) disposed on the housing, the display conprising a screen
(120) and a connection apparatus (124) connected with the processor
apparatus; the housing having an interior region 64) forned therein;

t he housi ng having a wi ndow (56) fornmed therein in conmunication with the
interior region, at least a portion of the first housing surface being

di sposed adj aéent flhehsidheldwicctronic deviatofi(Baist | wheyeinthedwusing tirkbthdicopr ay

bei ng di spose .50 e interior, regi-on.adjacent the w ndow, at
| east a porti glﬁvglgéie(!tl ﬂ’égtg ?rralg?&tla rt?lélptéelﬂZ ?dazggf%&c?ﬁ‘étydi sposed on at |least a
portion of the first housing surface; the |l ens being at |east partially

transl ucent; at | t.a portion of the lens overlying at |east a
portion of th& wi nggﬁvg‘aa”r‘ilgaateleﬁé‘gg‘f é%”‘i%g)( ?tlcﬁlﬁl’ﬂ?fl ©HE"SEFeen adj acent the

wi ndow; the indent ah bgatloAB)aphataiul &at ik hnl dhtfubd SpPaRiss (22 AG @RIt first

| ens surface; ,and the indentation formng the cavity (96) in the case

bet ween at | ed$posgd g thejcass: of the housing adjacent the first housing
surface and at | eagfe AdRWahiddBerPbinkRBpb&ASIRILRARM N, T1 7St lens surface.

the cavity extending between a first position adjacent the audio transducer and
a second position adjacent the structure; and
the at least a first opening being spaced along the at least a first axis from the

audio transducer.

7. The handheld electronic device of Claim 6 wherein the operational apparatus
comprises a processor (18), and wherein the output apparatus comprises a display
(116), the display comprising a screen (120) and a connection apparatus (124)

connected with the processor, the connection apparatus being the structure.

8. The handheld electronic device of Claim 6 wherein the case comprises a
housing (40) and a cover (44), the housing having a first housing surface (68) and the
cover having a first cover surface (72);

the case having an indentation (76) formed in the first housing surface and the
first cover surface;

at least a portion of the first cover surface being disposed on at least a portion
of the first housing surface; and

the indentation forming the cavity and being disposed between the first

housing surface and the first cover surface.

9. The handheld electronic device of Claim 8 wherein the indentation and the at
least a first opening are formed in the cover, and wherein the cover is a lens that is at

least partially translucent.

10. The handheld electronic device of Claim 9 wherein the at least a first opening
extends through the lens in a direction along a second axis (108) substantially

perpendicular to the at least a first axis.
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14. The handhel d el ectronic device of Claim13 wherein the cavity is

el ongated along at least a first axis (100), the at least a first opening
bei ng spaced along the at least a first axis fromthe audi o transducer.

15. The handhel d el ectronic device of Caim1l4 wherein the | ens conprises a
fl oor portion (80) adjacent the indentation, the floor portion having a

fl oor surface (84) adjacent the indentation, the lens further conprising a

peri pher al surface\;éig& (ﬁg{' acent the indentation, the peripheral surface
bei ng di sposed!bet idehardheldreiegipnic deviescal Caian § vberpingtha hqueing ardithe gever t he at

| east a first a@@gegie@ggggeldgbgmﬁg&é%ﬁgﬁggw%ggg allel with the floor

surface. 16. The handhel d el ect Claim 14 wherein the at
| east a first opening extends through the lens in a direction along a

second axis (104) iall rpendi.cul.ar-to the at.least a first axis.
17. The handhé d elsf‘(la‘lcg:)?i %Igfr%lg%l 8%?@‘2‘1%?06(3{;’#'%73“@%glngli‘enattl%g aatiml @5Pea first
openi ng over | beglied atll@sst poatiporftheoronndctivheppaeanzect | on apparatus. 18. The
handhel d el ectroni c device of O aim 13 wherein the housing has a audio
transducer hole (60) fornmed therein, the audio transducer being in fluid

comuni cati oni®d t hThb@ar@avidtelect-biOd@cet(BPofRMdna  t r ansducer hole, the cavity
being el ongated algng at | east a first axis (100), the at |least a first

openi ng bei ng spacHlf Arfycamisng o lensdf4)aand the fenahpdng ¢ Bivi lenesuafaes o
transducer holmy,

a processor apparatus (16) comprising a processor (18) and a memory (20)
disposed on the housing;

the output apparatus (12) comprising a display (116) disposed on the housing,
the display comprising a screen (120) and a connection apparatus (124) connected
with the processor apparatus;

the housing having an interior region 64) formed therein;

the housing having a window (56) formed therein in communication with the
interior region, at least a portion of the first housing surface being disposed adjacent
the window;

at least a portion of the display being disposed within the interior region
adjacent the window;

at least a portion of the first lens surface being disposed on at least a portion
of the first housing surface;

the lens being at least partially translucent;

at least a portion of the lens overlying at least a portion of the window and at
least a portion of the screen adjacent the window;

the indentation (76) further formed in the lens adjacent the first lens surface;
and

the indentation forming the cavity (96) in the case between at least a portion
of the housing adjacent the first housing surface and at least a portion of the lens

adjacent the first lens surface.

14. The handheld electronic device of Claim 13 wherein the cavity is elongated
along at least a first axis (100), the at least a first opening being spaced along the at

least a first axis from the audio transducer.
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19. The handhel d el ectronic device of O aim13 wherein the housing and the
| ens are seal ed together about a periphery (92) of the cavity.

Is. The handheld electronic device of Claim 14 wherein the lens comprises a

floor portion (80) adjacent the indentation, the floor portion having a floor surface (84)
adjacent the indentation, the lens further comprising a peripheral surface (88) adjacent
the indentation, the peripheral surface being disposed between the floor surface and
the first lens surface, the at Ieast a first axis being disposed generally parallel with the

floor surface.

i6. The handheld electronic device of Claim 14 wherein the at least a first
opening extends through the lens in a direction along a second axis (104)

substantially perpendicular to the at least a first axis.

17. The handheld electronic device of Claim 13 wherein the at least a first

opening overlies at least a portion of the connection apparatus.

18. The handheld electronic device of Claim 13 wherein the housing has a audio
transducer hole (60) formed therein, the audio transducer being in fluid
communication with the cavity through the audio transducer hole, the cavity being
clongated along at least a first axis (100), the at least a first opening being spaced

along the at least a first axis from the audio transducer hole.

19, The handheld electronic device of Claim 13 wherein the housing and the lens

are sealed together about a periphery (92) of the cavity.
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