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 handhel d el ectronic device having a nunber of
sound openings that are spaced froman audio transducer. 2. Description of
the Related Art 100021 Numer ous types of handhel d el ectronic device are
O P, $PARDEAMCD LINBOIREI DI AN NG CSPRARP SeioND GPENIRIRCe
personal data assistants (PDAs), andhel d conputers, two-way pagers,
cellular tel ephones, and the |like. Many handheld el ectronic devices also
feature a wirel ess comunication capz&h@%@iéggﬁbthough many such handhel d
el ectroni c devices are stand-al one d are functional w thout
comuni cationiw t hpgfidier devices. [0003] Handheld el ectronic devices are

general |y intended "to be portable and thus are of a relatively conpact
confi gur at i on[00g\¥k hTh@IvlaY?@élgnlinlateécgﬂmmaﬂgyto hendliblel o ectainge devinec angvinoss

are built to | | er for factors

progr essi vel yB %}llglél? ﬁ? nﬁ)géﬁdﬁ%lﬁ i%grlof"é’aqwbci‘? AHE & E‘éﬁ] re%thslpg’é(il gesiingsbrbon.
[ 0004] CErtalﬂehpmdhqhﬂn@h@&hbmmh&hgaylces have | oudspeakers that are
intended to be pl aced against the ear of a user. Such handheld el ectronic
devi ces woul d2i ncl Dggeription of thedkalatsddre| ect roni ¢ devi ces havi ng a tel ephone
capability. es e i ansducer
R | Buds e Nl o B iRl B crlor PR BB, bR Y SR
case typi cal Ilyandhelldude@rrcmm devicewirelsioufid pRNAL)GRrdoaninesla dssisais PR cent
a sound-prodgltlz%gﬂ#al enent of the audio transducer. The sound %@eni rllvclgs
provi de fl ui nFEBPYE: HEPWERh PEBRS.aGelibat fdekwnesranghdhe any

at nosphere sq&&QHQQ|@gC& h I I nj c

produced by the audio tggﬁsgﬂggg ?ggbggﬁggniﬁyggég %OBQ%e g?ﬁgsg Bﬁﬁgnd
to be heard mjtheuglsenany wiihl basibcld devtimas desices heentagdnbmal doviesfhat awe
for their int urposes, such . devi.ces have not, however, been w thout
limtation. @Bg%(i aﬁﬁ’ltﬁ?‘ét PrERTHCiep; e ?@9‘? %%’1%?31 oudspeaker that is

i ntended to Q@OU’B‘}' dHeRJKJNE eleBRbnit iR ead hie faSradlyl iAW R)UBe PQ&&H’I@ and] rt‘hl%r der
for sound fromthe audi o transducer to be received with he ear of the
user, the out#®$ ofdr redtivichapempdcheasfiguraiéen. With admances in technology, handheld

electronic devices are built to have progressively smaller form factors yet have

progressively greater number of applications and features resident thereon.

f0004] Certain handheld electronic devices have loudspeakers that are intended to be
placed against the ear of a user. Such handheld electronic devices would include
telephones and electronic devices having a telephone capability. Devices of this type
typically include an audio transducer, i.e., a loudspeaker, disposed within a case at an
end of the case. The case typically includes one or more sound openings formed
therein adjacent a sound-producing element of the audio transducer. The sound
openings provide fluid communication between the audio transducer and the
atmosphere surrounding the handheld electronic device to enable sounds produced by
the audio transducer to be transmitted to the atmosphere and to be heard by a user.
While such devices have been generally effective for their intended purposes, such
devices have not, however, been without limitation.,

[0005] An electronic device having a loudspeaker that is intended to be held to the
ear typically has a low output volume, 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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outer surface of the electronic device in the region surrounding a sound
opening. On 1 sone devices such as a conventional tel ephone, a seal can be
achi eved between the electronic device and the outer ear nerely by placing
t he device against the outer ear. However, with relatively small handhel d
el ectroni c devices, the sound openings can be disposed sufficiently close
to an edge of sbiie @RS EAN & AlevhwatbiAlcRPhdl! §GkdIGn 323 chidIEl WESRch e
handhel d el ectroni c, device and the user's ear can be difficult to
establish. THiestipsicsgrice endl shd quterher owsd ybiytiiagied ticideeicy agarait! thdantghedrd

el ectroni c deyy t, ane. configure include a relatively snal

output 1t ransaciareveh i i GuabRanE FhSlskh el pliees it SrrBebpeen

di sposed wi t hibe dasp@mmcisdtgs@o@ﬁom@s@aﬁé betHeQl@RoRRARVRE thiten FRe®yd QA
reasons of conpactness. That is, a handheld el ectronic device typically

will not incPgiecsthchandheldrelestipricclsiisonadtlis users carandieshifical (o pyablish.

i nst ance, bet : . i . , dt edge, ,of the. case. ndhel d
ety on o qed s vaficBY Re LB RS AN AP bR AR G pchiafi R s RGPS
ar chi tect ure, coifigureh® ineladé & rélitatel bRl bAPLCLaGAIRG BE MeSotidpbaat.] JuoM id

not be renote fromthe printed circuit board and di sposed_between an audio
transducer an8URH rEisErTSs eligiedisnosad evathin a Tesejasckose Rohessibje tpaicadeawt thaudi o
transducer frgse.ap, 8486,9ff LY R r 0 t iC
devi ce having a_v%id rgS{éﬁngggagehuﬁﬁﬁhﬁgdﬁgh%%%ﬁgﬁﬁééfd§W§Q? g&gﬁbéﬁgf
t he case si ncaotsiichide athee gleohroniy gioaglohyntudhdt diré dispbedp e Upitettebyetaiche the

|d be a case that is

innbcessar i |yt dTRREoRRIN g, A PF 81 825ey oHandnet s Henica of D&M or
thereof. [0006bidallytdiisloWHnted8irdlfs bbaa! SchBediigY %ﬁ% @ t%!slll?rtﬁh%téié’c‘gronic

configuration that can Dovercone at |east sone of the aforenentione
short coni ngs $ampdentrtypicalvRilRIOOF: TPt MVENTHeQMifted OFduitbodrdpand végosed

handhel d el ec ' i as _a case wth an elongated cavit f or ned
therein. an svsireef eSS Babated GRRR lshds Rerr Chtiotn TRk el SOREA and
a nunber of aglivtae@esirTasm ahedfosMeehst vdulPtypanly 2113k end dedttdhiddevice
comuni cation with the cavity and with the atnosphere surroundi ng the

handhel d el ecid'§id & veidvraian befyeen din ardioperidugy aad shgedgerodithscasp aved stishom a
central regi : : i e t he saund o L Ngs .
general ly faﬁ?ﬁg%oﬁﬁgw?ﬁﬂ’gﬁggﬁﬁﬁpﬁﬁéﬁgéﬁ%dﬁﬁgﬁﬁP ésglgP%gnggﬁgé%%gpp“ﬁhe
cavity is condeviper éthetresdlowould tded advelthat is eannatariiy bap ae0abliag unhesirable

void regions within an interior thereof,

[0006] 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



comuni cati on of sound through the cavity between the audi o transducer and
the sound openings. The spaci ng of the sound openi ngs froman edge of a
case helps a 2 user to forma seal between the case and the user's ear to
enabl e 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 ecti@ntb FoReY k&8 beth@vh RS AsOMPEE ugér’sse%ﬂde&@feﬂogﬂ@ ﬁtoﬁ%e%ﬁglrdp .

spaced from an edge of a case of the handheld electronic device to

user form a s@aPNIPgE peater hosaar padte lfpareedvediantibeka. el ect roni ¢ devi ce and
the user's ea h .t hat,. sound out put. from.,t he.sound,. h opgnjngs can be.
recei ved in tLOé)% ggr A cf%{%@f > RRGEPRET IS0 pagyids gnfrBP‘rp?P/S‘\l/P?fgﬁﬁw ‘?qﬁcﬁ?ocg\lfe‘gewce
handhel d el echianpa s@ub&eftddahd @pinRetBPAfd PHced o BE clifd 8F bV@bY of the
conpact. [0010Q] Another aspect is to provide an inproved handhel d

el ectroni ¢ debpedhekhglesonia deximettp helata @asr famcanderlybeowens autfslendidile

resonator to i i res e . bet wee n. audi o
t ransducer ang E@HS %‘F}lg"tg"g@dn?%g“f %{dﬁ@% %F%ry%earcsﬁgfé %baft Sf”ﬁ@%ﬂ%ﬁ@n@?@%ﬁ’ 8%Wdo ni c
devi ce. [ 0011ppdingshean basgediediis tHeeapr ovi de an i nproved handhel d el ectronic
devi ce t hat i@ﬁﬁ§el atively easier to use than other known devices due to

its enhanced lo 60PWEE 2speids cpravidspndmprqved hapdheéd eleetranis Joviemthakensict
i's to providepap, e tronic device, the general nature
of which can be stﬂa%&eﬁytgg)e!}%gﬁ%*g%ﬁgg@ase conprising a housing and a

cover, the ho@#81#lg Aavthagaspedtiis sd plooitki aginguo faCkeandhel dtdtioniateviv@\Haringa

first cover surface, and an output apparatus conprising an audi o .
transducer di &p6¥BY B “tth eh%(ﬁ{ifgﬁbeﬂ ithe %&E@hﬂ%reéﬂrﬁt%é%tpawgﬁ ¥ detied in
at | east one gtqidiey heyshdberaehiragbdbadsinsd: HAUSsasiHhfGerARd] ihe
cover adjacent the tirst cover surface. At least a portion of the first

cover surf acecdss ofithsgesdiridplegroniedstica portion of the first housing

surface. The nt at | i s _di.sposed. bet ween angd, f o avity i.n the. case
bet ween at Ie[ggI a %%(!th :élroénSp?)(f ¥ Eoep’f%’ %%llﬁfiﬁo&%‘gm‘ndﬁ‘g@ ?a}?cﬁ’?tnl% Gerhiyat 18
surface and ateldtioalst casier ROIEE GnOdththRnGAY devidd aeer ith Rehdrcks taugRValtput
surface, with the cavity being elongated along at least a first axis. The

audi o transdud@Factesisties.f | ui d conmuni cation with the cavi ty. The case has

at least a fipgfz)0PLRREnk9r ﬂ?&p&&% & Bro.krfheun%%%r&%mmﬂ%% LRB%onic device,
the general nature of which can be stated as including a case comprising a housing
and 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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with the cavity and the atnosphere. The at least a first opening is spaced
along the at least a first axis fromthe audi o transducer. [0013] Anot her
aspect is to provide an inproved handhel d el ectronic device, the general
nature of which can be stated as including a case having a cavity forned
therein, the cavity being elongated along at least a first axis, and an

operational  3ppppasahatsintiudes b Guysdle pdirafidt QisiprARRALER G0 CRMRihct Rddan
audi o transducer and .a structure disposed on the case. The audio

transducer is SHPEPEs drasdaerihe tqaee. sThacvdioetrangdgcarhis disposed astiacendshe
between a firgf Iy I i.0 ucer. a second

posi tion adj acéﬁ?&?ﬁ%&g@ﬁ S:git/%?gﬂ&ul{ﬁ}%ﬁ% o 1¢Sg§%§fgoéleﬁdiaf°§&qﬂe FV%P%‘anSducer
comruni cat i onawmd teh sedvadcposition adjacet ahe dasuré. | Tashudiof irhsduapenri mo fifr med
therein in fluid comuni C%t' on with the cavi til and with the atnosphere.
The at |east SOPYTL{cangpEn ﬁbe faiyp ddsdass st taael affirst enssingdormedsthersin in
from the audi guld aslafMaRb+Hod - ' ou ] ved
handhel d el ect ;Jor]i c devi c%c,) %%S?Eg%gﬁhﬁgﬁﬁfg{eo%&\?ﬁﬁpﬁéc;flrillggdéq%sg ecfgtas

i ncl udi ng a capeuepEppicidmjprg thousleayy adivet ais frenshe dudéo houdieg. havi ng a
first housing fage and the Lens having a first lens surface, a,
processor app[gﬁgjé]us GBSt PRI Sl PR %? “EHH)VS‘E vendeld gleshpaie dleyiser e
housing, and peepdltriattire BPRALCH &% HeQURE S N1 AL E

di splay di sp%‘éhed én trre1_e housi ng, the display cggyngérsgscit)ﬁ%ﬁgﬂg%?g)ggﬁgﬁgdé
connecti on aplsap.athgshousiignbastiesl anfitsh hoheingrwicfess and ahpderat bsving hefilsodsisng

has an interi r.egl formed therein. .The housin as_a w ndow for ned
therein in cogn{rrﬂaﬁ!g’c%? %Bgﬁ%\?mpgwatrﬁgs f?{?@ﬁl% apf%c_ﬁﬁsﬁﬁ,%nanat%e“é?r_yl %?é’tgecgog‘ﬁ]‘ti on
of the first housigngndust acgubeippgratissassskidiacaio th8sdudeNdaW. o MsplLast
a portion of the display is disposed within the interior region adjacént
the wi ndow, aHPosed PBAAE hausing, thedisplny cRmpripingta Josees and raf comgedtiondippposisd on

at |east a pQilkQBd it j ' f The lens is at. |east
partially tr ané1 l'ucent ,1 Q‘Ecﬁ rg({&%oéag# gﬂgﬂ%bfﬁeoﬁ&g%n ag qnelﬁseng\l}é?gl?%gorg%w
| east a port itbereof. Theehaisimgdas amdnddw Feasdd therepahichomn@fcatibg witrtee terior

adj acent the w ndow. case has@z,rthfigpdent ation fornmed in at _|east one of
i 1

Th , | . .
the housing arg]glgeemthj[aﬁgeaﬁ % BYTIRY glistirpaRieg sece Reinpekipoay) sbidient thee
first lens supindé®, WitiBask @epbﬂﬁgﬁrﬁfaﬁl'eo&ls%% N9 (ﬂp%?é?fsﬁﬁjth CHYe s fjregl%lhm ng
a cavity in the case betweeh at |east a portion of the housing adjacent
the first hOlﬁSlil?r@glltsfthpracéOngdi aticase agtorgorpof thedivstolend hefdcens dagdpsedent aft he
first lens S%ars”f‘%epoﬁ]-gneo H‘n%l f‘i)ls{ ﬁ(?uré?n%uscuef\face. The lens is at least partially transtucent,
and at least a portion of the lens overlies at least a portion of the window and at least a
portion of the screen adjacent the window. The case has an indentation formed in at
least one of the housing adjacent the first housing surface and the lens adjacent the
first lens surface, with the indentation being disposed between and forming 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 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.



is in fluid communication with the cavity. The case has at |east a first
opening forned therein in fluid comunication with the cavity and the

at nosphere. 4 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] A further

under standi ng can be gained fromthe foll ow ng Description of the

Preferred Enbodi nent when read in conjunction with the acconpanying

drawi ngs in which: [0016] BR FDESSR&PTMDETBE@RRMNGS ew of an

i mproved handﬁ](ﬁh% el e roni c_device; [0017] Fig Is a schematic

depi ction of harfy h&l spdsastigshing caebe sened ﬁmngthefollovrlogm]scxmt@anths an
enl arged front f 0 han

device of Fig Plgttd%@@ i }éné/dt%eﬁ redd ﬁeéogli)l&% 1?’5/(‘3’} I@ﬁgwag%naja&ﬂg S%W%lgs lllhe
handhel d el ectwlodlc deV| ce; [0020] Fl g. 5is a sectional view as taken
along line 5- 6 |59 [éﬁi ]]% 6is aviewsimlar to Fig. 3, except
having a |ens Ih %allrfﬂﬁ ogt e Yf’é’é’P?]o F"é'(’(ﬁé@il@émﬁé%me daﬁﬁ%PtI[OG(PZ@]‘/qubg 7
is a view of gmort I ni c
devi ce of Fi gia0 I IF%Z% a?&nl%e'n%?@d'e Ct15 gf{rﬁg }{egfgllgﬁlﬂﬂﬁ@hé%% ?ldughout
t he specifi ca{qﬂdﬁl Frfgcm mlemargaa beiEt ﬂEEEzEEREiEﬁeENBfJ@I Wn [o@@Bélhaxmheld

i mproved handhﬁcg %Ctronfﬁ fVI ce 4 is indicated generally in Fig. 1 and
is depicted sC hare 8Y1F§/0 g. 2. The exenplary handhel d el ectronic
device 4 incloadep Eigasea §e1§15&ﬂv¥\’01e%hof'a9p&{1§199§§1@ﬁﬂd}%@@él@&t&&ﬂ@he@@é’ar atus
that can be said to_ conprise an input apparatus 8, an output apparatus 12,
and a pr ocess[S'r0 %pﬁ’@a@d&%a if@tlonﬂfWeeVpﬁbtahersangbpaﬁeﬁtQstig&l| ncl udes a

rocessor The essor. be f.or ance, a
\I?vi t hout i mi t@ of; %é%g’f%‘%e&%o %R%g a”r’lc?xlC ﬁle%Othq H Pcgrom

t he i nput appeleeatusc 8edograpioawd; g out put signal s to the out put appar at us
12. The proc lﬁﬁﬁ 1 aI SO |nterfaces with the menory 20. The nenory 20 can
be any one or le RAME VIRIVOT EpReian eEpROtgrioiTagion o thehandheldorlgctronic
devi ces. WOZ@JW@@T%‘F;QPH" apparatus 8 includes a schenatically depicted
keypad 24 di sposed onh the case 6. Exanples of handhel d el ectronic devices

are included [P#23). SSinPar enmerals refer to similar parts throughout the specification.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0024] An improved handheld electronic device 4 is indicated generally in Fig. 1
and is depicted schematically in Fig. 2. The exemplary handheld electronic device 4
includes a case 6 upon which is disposed an operational apparatus that can be said to
comprise an input apparatus 8, an output apparatus 12, and a processor apparatus 16.
The processor apparatus 16 includes a processor 18 and a memory 20. The processor
I8 may be, for instance and without limitation, a microprocessor (UP) and is
responsive to inputs from the input apparatus 8 and provides output signals to the
output apparatus 12. The processor 18 also interfaces with the memory 20. The
memory 20 can be any one or more of RAM, ROM, EPROM, EEPROM, and/or other
memory devices.

[0025] The input apparatus 8 includes a schematically depicted keypad 24 disposed
on the case 6. Examples of handheld electronic devices are included in U.S, Patent
Nos. 6,452,588 and 6,489,950 which are incorporated by reference herein.

[0026] As can be seen in Fig. I, the case 6 has a number of sound openings 28
formed therein. As employed herein, the expression “a number of” and variations
thereof shall refer broadly to any nonzero quantity, including a quantity of one. The
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Nos. 6,452,588 and 6, 489, 950 which are incorporated by reference herein.
[ 0026] As can be seen in Fig. 1, the case 6 has a nunber of sound openings
28 forned therein. As enpl oyed herein, the expression "a nunber of' and
variations thereof shall refer broadly to any nonzero quantity, including
a quantity of one. The 5 sound openings 28 are advant ageously spaced from

a first edge 3aumf oﬁdﬁﬂléadl‘&dﬁl@dﬂvaxﬁh@%ﬁéi?%?ﬁc&leﬂ%ﬁea ﬁlésgra@%&él@ O%H@hﬁ{dhgldﬂe

said to be forned in the case 6 at a front surface of the handhel
el ectroni c de¥lcsonic deiseshard pmyp sfnerdly bosaid toperforged 28thef gasenttdie frontst

edge 32 advan I the user,to forma seal tween,the. user's
ear and the f%%%fc%? 35r é@%ﬁ%a\ﬁiﬁl%cﬁogﬁadﬁlvgg #h@eﬁ)@?mg S?ﬁlgfpu‘é%%%mﬂﬁs ced
through the séoundthepni g 28 adhmtaiEphay ebakles Biduset he f%PHLEREl BlwesL R

and variations thereof shall refer broadly to a type of interface between
two articles UHér&F dnd|the dropt swlach 36w grieth endbiesetht aer, toj hear sowut predncadhe
articles, is pgsisiag. 271, se, 6.1 n¢cl s_a hpusing 40 and .a |ens
44, with the Fensg<§l4§‘f'é b%%“g’g gﬂ(ﬁn g%gsée%g 2}18 %‘gf ggg}cﬁ%nﬂ © ?Wg?sﬁl nprsgglen"fn
enbodi ment t heariatioss 4Herean singl sdtrdbtoadiyser vetyps o Be¥Rbe Hetwdf R articles

understood that other types of covers may be enployed in different

enmbodi ments. ¥ %reﬁ’oﬁ‘élldrfé%@‘“?%ltﬁ%é’éergacﬁf‘fﬁwtb%‘(ﬂ?%t padiglesnd resisiehr portion
52 (Fig. 7). (bo®y OTRERSN Al liNcHERI ; aaﬁih ld elec ' ! Wi th
the lens 44 {r_erm]ved. Fi 5. 7I %gﬁgc%glg?%ggﬁgn e?c]gnesl Leh%’t ﬁgﬁﬂggé% !é‘g% ﬁl\% th
the front pordisprsed@nohe bohgnpdlsilnghd Presedi embaditieyt therfonedd chs be safdetst
shown in Fi 9. 6, the fraont gporti %n 48 tgas w ndow_ 56 and a_transducer
hol'e 60 formed that &rLRYTTHE FiEHIICHIP S Bar otfgr BPEher copsraigy b9 ppdpyed 1n
assenbl ed t ogéitthent bavediteR! 10N HOMSBE 40MnfIBGdO O doich 48 Indh $RPPEHion
general ly therebetween. The window 56 is in conmunication wth the interior

region 64. [To28% Whig fosaneppdiytdepistsde handhettbeleetrdriic devitrotisiithgths lenkdde 68

Fig. 6) di ' , ] 6,,.1n th |
rbodi ment . Fenopecnfies 3 Rbisks e il 8uiroc yORe P A SR e FERRPOREi 48 Wi cn
the | ens 44 ithe Houyosed additiendliy BinohediSKBgs b&UEhAERiIBBigl 6, ERRhBpbion 48

di sposed in the fr,ogt portion 48 within the seat 70. As can be seen in
Fig. 4, the 888 vindew0oandiarteansquesshalg6pfemnctherirenlhskenisind dearmostigrsr st

Further e searo e it o B8 therkh il RONSY MGt BER ri dGbo@ o0

generally therebetween. The window 56 is in communication with the interior region
64,

[0028] The front portion 48 includes a first housing surface 68 (Fig. 6) disposed
adjacent the window 56. In the present exemplary embodiment, the front portion 48
has a seat 70 formed therein within which the lens 44 is disposed. The first housing
surface 68 is generally disposed in the front portion 48 within the seat 70. As can be
seen in Fig. 4, the lens 44 has a first lens surface 72. When assembled, the first lens
surface 72 is disposed on the first housing surface 68.

[0029] As can further be seen in Fig. 4, the lens 44 has an indentation 76 formed
therein adjacent the first lens surface 72. The lens 44 thus includes a floor portion 80
adjacent the indentation 76, with the floor portion 80 having a floor surface 84
adjacent the indentation 76. The lens 44 also has a peripheral surface 88 adjacent the
indentation 76 that extends between the floor surface 84 and the first lens surface 72.
A periphery about the indentation 76 is indicated generally at the numeral 92 on the
portion of the first lens surface 72 surrounding the indentation 76. It can be seen that
the sound openings 28 are formed in the floor portion 80 of the lens 44,

6



therein adjacent the first lens surface 72. The lens 44 thus includes a
floor portion 80 adjacent the indentation 76, with the floor portion 80
having a floor surface 84 adjacent the indentation 76. The |ens 44 al so
has a peripheral surface 88 adjacent the indentation 76 that extends

between the floor surface 84 and the first lens surface 72. A periphery

about the indegu3ay i omMhofbiht FirétNeHsGat@Ree FENES@lds¥d 84 He BRI suliBc 088, tihe
portion of the first lens surface 72 surrounding the indentation 76. It can

be seen that PeHBhGE deboyetheniggenation &6 finrenel fontheheppbbiogrpopitont pHtheslrsof

the | ens 44. first lens surface.72.is di sposed on the
first housi ng%g[dgggglérf%,e&tthgg mﬂ)gﬁ?%ﬁ%ﬁﬁ@@fegﬁiﬁ?w{yﬁ%d ﬁ?‘f&'gﬁé)gtt leg, amgriin
seal ed to the offiposhowyt pijidenOthedirsttlbe durfadé 72 BV 188k 8 pohaseo A8 hdustr 40 a
substantially sealed cavity 96 between at |east a &)rtlon of the lens 44

adj acent the Pfiesent it brsshpysingessuyiace® Such asesl can poforingd inanst olea Yasiety nf 40
dj t th LSt Mg . . f i f
S oty of bR EE WA BBl e A BB ERR. REmuft Bt e

form ng technilgués;, and the like. [0031] It is understood that the cavity

96 i s substant] y.seal ed, except that the . transducer hole 60 and the
sound openi ng@logy aftetsi hderstpod %6%}1%?%’&% o invselstaptially seded.opxcgpt thak the

cavity 96 andtfﬂhmc&hﬁol%b%d%e%uﬁ&‘gp&ﬁ%{ '§>f§ ﬁlge iTﬁtﬁirgC@o‘{L}rﬁéni%?ﬁAfggi%anﬁ o

el ongated along a first axis indicated genera a e nunera

4. The first indgia dohei vty i%ntreldwithitht anteriat lof thakcavityebowiTie tdvetyf 9@ oy
surface 84. As, ca understood fromFigs., 4 and 5, the cavity 96 is

el ongat ed al oﬁlﬁn%ﬂgibﬁlgpgﬁ it taxfsrlgﬂ‘sc@'@g] “%3113’(' ﬂ%t%FinPWr%uﬁQ 1n g 4V\A:|‘§¥eef_lf§t t he
cavity 96 canaiie 198i fi b@erdil ShIARBBLRY paddiRNGvith PAAMBoAShicnedshY AbQafigst
axis 100 and the axis transverse thereto. [0032] As can further be seen in
Figs. 4 and 5undepgoed dfinm dieni hgnd28, ithe tcheityriss énelongxtedpilany aanthediaxint
extend throug I ti.on | 0 second .axis, 108, that .is

ori ent ed subs!t?%ﬁrf'? |‘e’ras{3 It(g(%lﬁ)? ?1 g%fg%a}&t?ﬁl}eﬁ%%’f &‘Fsctavg%i%é Cf’(ﬁ‘gl?e Ffhdp be elongated

confi gur at i onsdonga pbinbdefiesodiho®nitaxar ®0RAdshdLgs trh@A33E thigetbs best
under st ood ir} b:%ﬂs 3 ang1 7, the output apparatus 12 includes an audio
transducer 11903%d 4 aisPrther ba seeiin figsed 284 5 He sound oporingo?s Brthebreshet

ey LA GRS SEr D SO RO S8 s v,

The displ ay 1thét ismcieotdsubstsniaigrrthd@onal to the first axis 100. Other configurations in
other embodiments are possible.
[0033] As is best understood in Figs. 3 and 7, the output apparatus 12 includes an
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
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and a connection apparatus 124. The display 116 and the audi o 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
wi ndow 56 to an observer disposed at the exterior of the housing 40. It is
understood that the atnosphere is disposed generally at the exterior of

the housi ng 4Q@pefaiO34] cohhecteD@RNBLCHOP o3RRG AbpasatdL46its GRPREGERSs (el gghown
in Fig. 7) with the processor apparatus 16.  As can be seen in Fig. 7, the
audi 0 t r ansdu®EPCeaspy appasHes e to bhpropised xdptserste 120 & rivisudl eppied adj acent

t he connectio ana 124, of . 1. ' Y..1116. AS | nderstqod in.the
rel evant art, mﬂggpd&%#ggt %%égidglg 12\%8%%1?%? Stgetlftl,% W%Qsegﬁ P %%Oélngﬁ)ﬁ%@&q%n
appar at us 124 elermnt désthe hemdieanssdugenili Th Tihe gagieedn?2 120mk S sdhl apemat el y
connected with élhe. processor apparatus 16 to enable signals fromthe
processor appAdPdEHide 180t sxpresshy slepirédl bereimeofs ice Siont 2orticsy 43 igutie Twgiqut .
[ 0035] A gask . ' ' i i '

sound- pr oduci ﬁ%rr&gll%led R? %%?&%uﬁgr }g&u?jlg%g? Pér‘{s u%%fp%ﬁgélﬁpﬂgﬁgggg%gp et%fﬁn Fhéarms
a seal agai nstudiherangthder $12end thetfrex poesml 48, deitlc bexbldeapahd pradfucédiey teont
portion 48 in_the urro t he transducer hole 60 to provide a

substanti al | y*¥ 1?tt{a§%{u%§reﬁ2 Héfrg\)g’ilﬁg} heh the @vey Db desterethe feasdicer bele &0 ont

portion 48, V\m(p{ple@%pj&fmﬁ%gqg produced by the audio transducer 112 to
travel through the cavity 96 between the transducer hole 60 and the sound

openi ngs 28. [008@6] Tirhienk dhds atlenst mrtidlbasanshmenti @idl at leasapatiale overfing that

| east parti al v ies th reen 120. As.enpl oyed herein, .the

expr essi on "tér%%es_ fj“fcolén " egﬂli’g)y\?g e&egq,éﬁ% CXETEDY traé’_%léﬂﬁntr é‘f“i?’a%?tk?é?alt@er?‘bf a
qual ity that gatlndefs trb@ilpas aagRlief tat GhimilNGe PYsab Grukdt @nd W3NSLREERL
quality wherein light is transmtted wthout appreciable scattefing so that

it does not nEHAWPHGRUAYAItaMherein fighttis wranemitted svighauhgpprhenkle sedtaging spoba7 1
As can be und; i - i uger 112 is di sposed
cl osely adj aglgﬁtgésﬁﬁ)g H%iragf;ﬁ.lgﬁle]gfgaelégaé%ﬁv Z?‘%gkrg\éésﬂen%g.ﬁgn?ﬁgou hters of the sound

openi ngs 28 [8937]sphsedn frer ttrstéad ol €id, i3, sthe g 8anddaadr Bl X @ntigposld t he
audi o transduger esent exenpl ar,]?( enbodi nent, the center of

112. In
the audio trafSHbc Jaﬁg the _th%{g&é@éﬁ theyene Oal The wpternef the sewiferiensies 2ie
transducer hokgsplied FHtHep ﬁ%'ngthe%rat[ {%@?g rtfrl;%ihga EANLL I tRE aldlo WAERLESE In

exenpl ary enbodi ment 1s configure
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

8



Hel mhol tz resonator that enabl es 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 fornmed a seal between the
user's ear and the front surface 36 of the case 6. In the present

exenpl ary embokk @ent portibe 4Sayf fhy 1RBsigstaRithobeddp@ftingOfr WBLO Prdsbf: Qmdest. of
about 150 cubi¢c mIlineters, although other confi l(guratl ons may be

appropriate. It ie hpravibnoesand e frasd ddi bashithe ders dérmdrise drousing 4bund
openi ngs 28 ar(%%%]g?}fg[e& th@lagéﬂ;ed]c%gﬁgmﬂ}i&ﬁ.' neters fromthe first edge 32, and

the spacing, c o-center, etween 't he out ernobst sound openings 28 is

about 10-12 niG0kDheltes sndalstdodubydt elepleine @anhingustiini @Pﬁ:aﬂﬁgz&l@s gpﬁfe(l’@?éeat e.
ens and is of a

100391 The exenplary_ inhdentation 76 is forned in the 2

dept h of aboéﬁrpr %9 _%)5_%5’%% le%t%ﬂdsEhawat ewgrcstHel as dheaydicatrmedycsolldd be
enpl oyed. It k& I t di . i f.. 1.

ndent at] on 76 oy PRSRRHCH oo gl It e B AL G0t BRINP 2l 4o
wi t hout depar wilkhgrédugmitdqeeimiesanive 200 épttz onlhat a irdativdie loawniplinRie. cowd d

be formed in the | ens 44 and , the housing 40 dependi ng on the desired
configurati on%%g@{%lreﬁ?nﬁ%%r Pfﬁaléggttﬁ’o@et%éﬂtyt O dbih BaRsdus f Of padfor the
typically occghmd @&h%sr%gﬁ%etun% tg%%t %gg’o 3309 th%lﬁ Itaznplﬁﬁﬂgtth%e_ f’elatiﬁreely

transducer such as the ‘audi o transducer typically ‘operdtes int
300- 2000 her t Righgh§equenhigs dbati topicalln swubkbe 212 relapivelal dmyall winplitupe diduc éhe

frequencies a he onl y_at rel.atively. | ow anplitude, Th
Hel mhol t z reson%?é%ggaglg\% (ﬁjie%t Ebr@ g ra(llfg/vlie?vngé)?(he[r eqtuF‘é(f’lgbgﬁfé’E?' Ko %ucgo,the
and/or the sHemthodpavidigsrdBovided YPEkk taec Do b30RO t@%tdcénﬁéd}b'@ t@PRIvideyi ng

those relatively, hi gher frequencies that typically would be at a
rel atively snildtivapPetics radia swperee inaertialn Tesaneel dlasr thelaudianespgasrepfiiiey

| eavi ng ot her ,f#£quengi-es 1§ %ggtsgﬁ”s ﬁgg Iﬁbté:‘iiht%at el zmgl% tsi%g%lgf%%ﬂgrtageﬁb& Velr ded

by the case 6 can be said to onfigured to provide vel
audi o r esponsadintremsdueirn 12espagiclly bensubiet afidigtalr 8RO PEReQingd A ordanidioo

transducer 112 b itself.1 [t is noted that the audio signals generated by
the audio trahdqyels mpds @FE‘“?‘%FE%\ICP&/Si@"r’i%ﬂ%ﬁlj@efé%quﬁﬂcwrﬁp‘?%le o it gavity

e Sy A0 Ao S A A RBP4

frequency outlPdl]atTheheadiouh@l thpenitvepsg28usly 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 car
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 transducer 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



[0041] The cavity 96 thus advantageously enabl es the sound openings 28 to
be spaced away froma position directly above the audi o transducer 112 to
a position offset therefromalong the first axis 100. The audi o transducer
112, being in fluid comunication with the cavity 96 though the transducer
hol e 60, enables sounds from the audio transducer 112 to be conmuni cat ed
to the interiorrvet at hdingidup tfyat@6.or Bhactusomhadliope plaancRSof hbiattoar@sdlter
fluid conmuni ﬁ@%l on with both the interior of the cavity 96 and the

at nosphere, erldbl'@ 8305HAY ahPdtrdberesy bhaotabaye (fremafagiprrsnective of Bigd3,) the
provided to theptaviflly 96 to be transmitted through the cavity 96, through
the sound openings 28, and into the atnosphere. [0042] In this regard,
when the user [W48] afThe eadty YPasdviaatagyorfshr enatllca tizewhind epspess 18e beydeitioSedar

and the front surface 36 of the .case 6, the sounds desirably can enter the
ear and can B‘gaaw%%lroﬁttg?tyls;fi?ﬁgﬁl?%écﬂr &? Fansmissian, ofrpind dnta thegipterign of dhe
configured toys@xt &hdyiaeh Ricddriy ol -adj el - om
t he perspecti \lllé of Fig. él\)e%tlhe aféultej édgggh%d@gggé%@gﬁ&gﬁg ﬂ%iﬁ%dlggﬁégdeuﬁty
(i.e., above, H{Zomemevasethepeund vperohgslfjare Phcddhaong drestise axis HOD €0 thand

a second positj ja6e i.e.. above, fromthe perspective of Fig. 3)
the display 1&%‘93%111? gljché)ze gé 3%6‘@4’%?‘8@& %ﬂé’? SF%%IWGF thsisqyn ?Benlggss§§=\fg§‘9 e a
limting featpespativetsubIArs bhaty lat Mbdst PLRAGRIERE B difiBapudic0add apsducer
112 to a position_ at nost adjacent, but not "above (from t'he perspective of

Fig. 3) the &iesgical}y:1aeortjcmoaBiheusanectivint appediudiint Egeousksstoadabbesvarhe

sound openi ng it a | o ion that is_desirable for the
transni ssi on glfaggtghﬁ%ﬁl%ﬁte %?1,[0 héegf]ﬁltg &FT'or %o?ncf%ger Rpsjanings of g yge ppenings
particul ar red@mithfrespetihte tiw enlis eah@Rodn 100 Afl/ok hethaddicot tor Ao Stk eBge 371dd
Mor eover, the, sound openi ngs 23 are spaced along the first axis 100 from

g .
the transduck? “RBIo¥eE0 Ihe Fourdippeninas 48 candie wacedbiam thataudivetransdwesr 112,
openi ngs 28, {diQ@itdey wBEId i | : r t L i@ Of
t he di spl ay 1%6 ar%d, ?yrmr e sdsbgg)%id?l 8%{(1] éﬁog%t%osrc%l\égr%bgf eﬁée&%gﬁﬁ%g{aﬁgkﬁlgﬁ
appar at us 124interfer¢ withtittensst’s oikuahpaneaption of theatreeh N6, confi gurati ons of the

cavity 96 an er sitionin f the sound opening 28 with respect to
the audio t rgﬂ%ﬁce‘ﬂ“ﬁ@i%%@? ﬁgaﬁmm@é MWV?‘HIQ‘“‘R"@VP%F%‘% desqaeds ¢efl, e
enpl oyed. ThewBDwRdaqReniBdSh? dneRN sBfeSRACER Lkt Ofal RAriBNdIRodifiBRRAYCS]d
112, vyet desirably Iq\/\j/é:ul d not@_be di sposed above ?ﬁg sc?een 10261 ere they
ot herwi se ni ghiernatives 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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interfere with the user's visual perception of the screen 120. [0044] Wil e
speci fic enbodi nents of the invention have been described in detail, it

will be appreciated by those skilled in the art that various nodifications
and alternatives to those details could be developed in |light of the
overall teachings of the disclosure. Accordingly, the particular
arrangenents di sclosed are neant to be illustrative only and not limting
as to the scope of the invention which is to be given the full breadth of
the clai ns appended and any and all equivalents thereof. 10 CLAIMS What is
claimed is: 1. A handheld el ectronic device (4) conprising: a case (6)
conprising a housing (40) and a cover (44), the housing having a first
housi ng surface (68) and the cover (72% having a first cover surface, and
the case including an earpiece; an o M@ppar at us conprising an audi o
transducer (1§Zh di-BpAsEd. on the housing; the case having an indentation
(76) fornmed inthe first housing surface and/or the first cover surface;
at least a portionl.of thbafdhckitelatoaic dsvicé &0 eoterisigg:di sposed on at | east a

ortion of the first usi ng. surface; the indentatig ei ng.di sposed
Eet ween the first Eh%ﬁg ir@gCO rﬁ’?’fgglgéa 1Gyne I%(%fainasat Covg%tf'é‘?’ tgﬁ:h‘f“‘gs&g @%H‘gf Brning
a cavity, thefisemivksingheiftng (68mgaiechval @DPhaind £A5t cdvek Slifa¥iad telQ9d ; the

audi o transducer being in fluid conmunication with the cavity; the case
havi ng at | ed8tluding#p §#PEEENi ng (28) formed on the earpiece in fluid

conmmuni cati on W t hyt hgnGaMhiMud leinat =N ALl ving a
| at er al displaceneﬁt f?oﬁ%?he au F@ ?Pgﬁggﬁggfﬁgfgﬁgg‘?EQ‘?5%@??§§ﬁ§? 2.
The handhel d k&ugisgr oni ¢ device of Claim 1 wherein the indentation and the

at least a first i re for in cover he .handhel d
el ectronic devicquf&%Fg?ﬁ?gaﬁﬁgggg%miﬁ§?§%§%¥"}gmiﬁﬁgﬁgmngmnﬁmeandbr

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
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(44) that is at least partially translucent. 4. The handhel d el ectronic
device of Claim2 wherein the cover conprises a floor portion (80)

adj acent the indentation, the floor portion having a floor surface (84)
adj acent the indentation, the cover further conprising a peripheral

surface (88) adjacent the indentation, the peripheral surface being

di sposed between 11 the floor surface and the first cover surface, the at
| east a first axis being disposed generally parallel with the floor
surface. 5. The handhel d el ectronic device of Claim21 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 claim1l conprising: an operational

apparatus that includes th ut.put apparatus (12) and a structuyre disposed
on the case; b e i of BB CB%ﬁer?QFfa‘fesH@sféﬁeaéHf‘g'E%r?ﬁﬂsthFé“% sRRsFdr e
the cavity exgeergilf@aR@eMerntd floof Sfrfd@si tion adjacent the audio transducer
and a second position adjacent the structure; and the at least a first

openi ng bei ng spaced al DighanHecldelackarie dgvibe o§ Claixi b whersin thisdiousingliand
transducer. 7y The-hand c o[\ %S [Jn.6 wherein the

oper at i onal agpar ét us E’lglrlr%ﬁ?g%s&%ggé %Igg]\éb}r:@%g tggéﬁ{ljgyi/\her ei n the out put
apparatus conprises a Tiedphdield diéGjonid dewidi($pdiayaimonqmpsisitg: a screen (120)

and a connection apparatus 124) connect with the processo th
connection appar attis *BErHya %Bp@%ﬁuﬁctﬁﬁr 8‘."?"&.‘35 1‘%\% %M@Pﬁa'éllse@?}élﬁ c® devi ce
of O aim 6 whemetlur dibfse@setheead®pri ses a housing (40) and a cover (44), the

housi ng having a fLrst .housi ng surface (68) and the cover having a first
cover surface (72)the fiho basduipabring disnosedadiveent thnstpr@yeformed in at | east
one of the housi ngne gligceindlendibst « TAUSIRGIRUEACSH e SRNR

adj acent the first %ovelﬁplsurl} a%’g; até*gast %‘Eg‘é’r ﬁdi%gﬁfﬁ?%éﬁ?ie[}%@g%grver
surface bei ngndiaspawddositionadiheastheatrpants el of the first housing surface:;

and e, ndent o | o LK 0% DS b eSS PR ER el LTS
portion of thdio 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 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 being disposed on at least a portion
of the first housing surface; and
the indentation forming the cavity and being disposed 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.
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cover adjacent the first cover surface. 12 9. The handhel d el ectronic
device of Claim8 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 |east
partially translucent. 10. The handhel d el ectronic 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

| east a first axis. 11. The handheld el ectronic device of Caim8 wherein

t he housing and the cover are seal ed together about the periphery of the
cavity. 12. The handhel d el ectronic device of Claim7 wherein the at |east
a first opening overlies at |east a portion of the connection apparatus.

13. The handhel d e} ectr.oni Vi.C 4). of claim1, the case (6). conprising
a lens (44), and the |eh¥ ﬁéﬁ'&Sﬂa eze“&rf’%@tquéﬁﬁs(’frs@”‘]éée“’h‘(r?‘?)t?e énc_iﬁ’P%‘@%sor

appar at us ( 16incCient id@big ikt BpOHFSS 8okl indRd c8vereaRl ¥hdrd@me dhaposgd on
t he housi ng; the output apparatus ﬁlZ) conprising a display (116) disposed

on the housi n§is ek agleappagiabppisiusicnly a screen (120) and a connection
apparatus (124) copnectagt nititd bRE:BHOEEASLS GRRABAIHE:N WS OUSL AAy havi ng
t he awngavvlnow(

an interior region (64) torme erein; ousi ng 56)
formed ther ei ¢opeimge exboudsi dlabugn the tlénst e a idiveetidnomlah@gk Ofkcot akBagtogq

portion of thsr%[gi rsglfyhousi &g surfﬁ\ce be;[%?1 di sposed adj acent the w ndow,

at least a po PranTaly PEfpSD WA QgileRst 4fEh8E8d within the interior region

adj acent the window, atTHeStasthad BREGHHA dfict be cldifsd wheRs SeHoa6ss Rsd ng
di sposed on at |least a portion of the first housing surface; the |lens

bei ng at | east'® BRYEF fus1segied fogabpiahent the pariphery plthieeavitypor ti on of the |ens
overlying at |east;a pofifeipRaRid LB dMdGaN:At18in 7 wherein the at lcast a first
opening overlies at least a portion of the connection apparatus.
13, The handheld electronic device (4) of claim 1,
the case (6) comprising a lens (44), and the lens having a first lens surface
(72);
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;
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| east a portion of the screen adjacent the wi ndow, the indentation (76)
further forned in the I ens adjacent the first lens surface; and the
indentation formng the cavity (96) in the case between at | east a portion
of the housing adjacent the first housing surface and at |east a portion of
the lens adjacent the first |ens surface. 14. The handhel d el ectronic
device of Claim 13 wherein the cavity is elongated along at |east a first
axis (100), the at least a first opening being spaced along the at |east a
first axis fromthe audi o transducer. 15. The handhel d el ectroni c device of
Claim 14 wherein the lens conprises a floor portion (80) adjacent the

i ndentation, the floor portion having a floor surface (84) adjacent the

i ndentation, the lens further conprisin eri pheral surface (

a perip | ce (88)
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bei ng di sposed geénerally para oor surface. 16. The handheld
el ectroni ¢ devi ce tb¢ indealation @ 6)\iether fortied iathel lemsddjmefi the first dpesirfgeeext ends
through the legns in a direction along a second axis (108) substantially
perpendi cular to the at least a first axis. 17. The handhel d el ectronic

device of C ai m 13hahelestition fembaig theaslityq96) inSthe cQRHRIWREN QY Babti £ForBibn | east
a portion ofwﬁgg ﬁonnectﬂon apparatus.  18. The handhel d el ectroni c device
of Caim13 BRI AH e ﬂt‘j sshopsing gwlscs aathaulsedre pypien cbthe ss ned
therein, the udka thé aREAUEENrLEI Ng in fluid communication with the cavity
t hrough the audi o transducer hole, the cavity being elongated al ong at
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15. The handheld eclectronic 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 least a first axis being disposed
generally parallel with the floor surface.

16.  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 (108)
substantially perpendicular (o 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
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 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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