; Mme3eT>QX6T>: H',. ~~ 6 June 2002 The present invention relates to
headphones, Mare particularly, the present invention relates to headphone s
having a belt-1ike menber which is drawn out when the headphone is put on
the*head. In order to obtain the opti num reproduced sound andé dune3P92
effects, it is required of a headphone that the headphone units fit over

the ears of the user in the nost suitable position. For thj n the
past, various headphones equi pped with édj usti ng nechani Smummmmm“mw it
is possible freely to adjust the position of the headphone unig o Suit
the size and shape of the user's HEARPHONES t he position of the ears have

been proposed. The present applicant proposed the kind of own
in U S Patent Ho. 5, 018, 599. The construction of that ,mmmn@mwﬂmll
now be explained using Figs. 1 through 4. In this headphone, "as in

Figs. 1 and 2, a pair of headphone units 4 are pivotally mount®®¥n the two

ends of an inverted U shaped headband 1 by way of support nenbers 2 and 1
n 6 June 200Zh2 sPEpEANt admyentigme TRIRHSENIT? i ncl BBRIPBONSH. at e MPERE

That ¢ hi SFRERRP, <l YrphBf MiiaieSof b l¥Els, 85 || MRlEnolds RABECN O CY

are fittedaat-Qikéandidas hechaalpbkewr il Whed BRE Mebphonehes giidsoal the
headband& a}[e pressed against the ears with a fixed side pressure .
the head.

In order to obtain the optimum reproduced sound and acoustic
effects, it is required of a headphone that the headphone units fit
over the ears of the user in the most suitable position. For this
reason, in the past, various headphones equipped with adjusting
mechanisms with which it is possible freely to adjust the position
of the headphone units to suit the size and shape of the user’s
head and the position of the ears have been proposed:

The present applicant proposed the kind of headphone shown in
U. S. Patent No. 5, 018, 599. The construction of that headphone
will now be explained using Figs. 1 through 4.

In this headphone, as shown in Figs. 1 and 2, a pair of
headphone units 4 are pivotally mounted on the two ends of an

inverted U-shaped headband 1 by way of support members 2 and



The headband 1, as shown in Fig. 2, is generally inward-facing flat
C-shaped in cross-section, and its open side is covered by a cover nenber
5. A space 7 is provided inside this headband 1. A spring :nember 9. which
links' the two ends of a beltlike suspender 8 which will be diGdure2ep2
hereinafter, is accommobdated in this space 7. Support nenbers 2, 2 are
rousted on the ends of the headband 1. These support menpers 2 pivotally
support the support arnms 3 by neans of support shafts 10, and hold the
headphone units 4 which are fitted to bhe support arnms 3. These support
menbers 2 each have an outer part 12 and an inner-side place 13 so that,

| i ke theuppegbaishsl 3.2 space || is provided inside them The inner-side

pl ates 13 are each provided with an opening 14. A suspender 8 is fitted to
t he headbandThe codezthsdded las iacdudepede abplketeakikhowpesbar,Fi daving That

is, th . end th d 8 ‘ tively d i nt h

headband H=EHFDtEn RUeB BT hag 1avesoPq H-BRBPSupPh (L ArBRPEre s thafount cd
on the tye eftarahat e Ned haryiké@r Suly NERY IR0 Nela OYWAOE RRE! N9
menber 9. 6 June 2002 3 The suspender 87 s strung across 1 n such a way

t hat t htesidgHomepairté Eltebdt bnts thechded GhdataatiRhones vl 8 af rfoupgeat
portion 15. like a bowstring on the inward side with respect to the
headban®nl thepends (et hgdprafdband ¥ iarecHressed tdgeinsdy 'theheaxs withsa
suspend 8d§u¥§orts t he head by fitting around the head. \Wen the headband
1 is fittZFRM% AR ™ s head, the headband 1 is spread out and the

head- support ppeti paadsa the sWspendeh 8ihs figwn eut fromyddsiadayt he
headband 1 against the pulling force of the spring nenber 9. By the
suspendemwidi-faring aflaind-shepdib de akosig-ddrtionnt end bés idpenhekdle itshe head
is pressed upon_and supported by the suspender 8. The spring nmenber 9 at
all ti meROVRAeM- dYges ONETsHRPRTIL- 8 & ARAce thds RAoyddsd ingidpddpdnd 1.

The sprinn et 9js for providipg.the.s nder which i r awn out
when theh?@:aeéa%gﬁo%’e iAs sPFf‘f’%d“ed-‘*’teS ?he” ecé’dﬁ&ngf%‘:}be ?‘lwfe ‘?%1?558%3\/\(2 or der
that Tt ppedt ddipendd® PH! lERger ORGA10NLROL Y; sadss i ireiapeREer & the
central portion of the spring nenber 9 is fixed to the inside of the top of
t he headberwhsbdatied Weadmixrspacei 1s 4, as shown in Fig. 2, each have a

housi ng part_ 16, made from natural wood, and a speaker unit 17. The housing
parts 16 eactrRRANtUHEEDRTF r Dnt2 AFe TIRERPAGONt Bhe hende mE dhephppdbandy

1hich e SPASKEL Aork]htshl) Sk By bSO RO BAREABRYS,

absorbingfna_erlal acconmmodat ed Tnsi Usrng part _
sound r agyahédie bl Seprure BhaYtéla®,i Bad holia @Rk wésdprviesuAttofs Lhechousi ng

part 16.
are fitted to the support arms 3.

These support members 2 each have an outer part 12 and an
inner-side plate 13 so that, like the headband 1, a space 11 is
provided inside them. The inner-side plates 13 are each provided
with an opening 14.

A suspender 8 is fitted tc the headband 1 constructed as
described above, as shown in Fig. 1. That is, the two ends of <€he
suspender 8 are respectively drawan into the headband 1 through the

openings 14, 14 in the support members 2, 2 mounted on the two ends

of the headband 1 a2aad are linked together by the spring member 9.



6 June 2002 4 These headphone units 4 are fitted to the ends of the
headband 1 i n the f ol lowing way The headphone units 4 are fitted to the
support, nenbers 2 on the ends of the headband 1 by way of the _support arnmns
3. ‘Thé support arns 3 are pivotally nmounted on the support rreﬁb'é'F'ﬁ 2908y way
of the support shafts 10. These support arias 3 each have circular arc-form
arns 3a, 3b which extend with the support shaft 10 as their base end. A
housi ng support menber 22 is fitted to the ends of these arns 3a, 3b. This
housi ng support nenber 22 is of circular-arc form Three concave portions
23 are provided on the inner periphery of the housing support nenber 22,
and a cuppEeyu§ssidedn 824si StpuAYi defbss imeswantervayl twhaehthk hh@gee concave
portions 23. A buffer grommet 25 is fitted in each of these cutaway

porti onspeuticoth@fhshei sispsader18 becdnesedasoat kpad4159p8PnYy pAXSAORt Lienber 22

at three ints by fi.xing sgrews z6 which pass through these buffer

gromet st ge ¥ op o{hﬁﬁ‘wf§daf£§ﬁa‘6€abfregﬁe§?a§?i errﬁ‘FéflL%T‘dsuch as
plastic. jA through hole is provided in the axial-direction central portion
of each of the buffer gromets 25. These through holes are for allow ng the
fixing screws wW@ert otlpasiseddphongh isThd tvedp @nttopahtei orsexds hbhad puthes
gromets 25 are fitted into the cutaway portions 24 and the fixing screws

26 are p&vseendex SusepRrarsshthe deagy tting apppnd: thedipadnt Jthesy Ebe hol es

28 provided.in e.fr i de,_of .t he housing.pant r I he
headphong\%ﬁﬁ#’?nélqi %ss%tﬁgat%ﬁt%fhﬁh'és%usm ﬁgdé};;fogi?a%‘é%oﬁrl %_Lép ead
Conseque%hkyan@xh@em-%gbbﬁt PAtlibn fefdeehe Wudpanaer of ikherh bat
gronmets 25, 6 June 200Z°5 non-alignnent of the screw holes 28 with the
cut away oot besidy the hdeeibandsi nagadnspothe nprildng. P&rcec afisek prihgi nkage
in the housing part 16. can be tolerated. Ear pads 29 are fitted in such a
way as treBBeEr It heBYrthR suspeadsr Bnéitbing mrovgdpbhe heatherlongo thai ch

he . head ' d Kk h dph
susport RS PIEIBLRS HALL s FOFH 5o R RUATIRE ARRRERRE . e,

Figs. 1 tdifspldeleft-git is necessary for the spring menber 9 to be built into
the inside of the headband 1. For this reason, it becones necessary for the
headband 1 t oThe spcimgimesbetwd at a0r aimesbendl-wiges. the ssspmcesséry for
t he suspender 8 to be#assed t hrough the insides of, the headband 1 and the

support netBErs the stnsidepgfnhei hatbrand tthe SBPi FRFMENDERCEE i £RE
assenbl y %M‘)ﬁ.dﬁﬂ @ﬁ@nsd&%t@ﬁhéfaﬁggmbﬁ?\di?%(fguﬁea&@%ﬂéﬁhnﬁﬂé Réicﬁﬁ-{)o?\% in the

headphones 1s 1 nCreased, ere een the danger of the wel ght t he

headphoness ifidtedsbite the HaganDwech ReGAUGERA tBRsBEN I NInTeRBer ¢hats flui | t
into the headband 1, the width and the thi ckness of the headband 1 have
been | ar gexexts ther sang tpudflingi §orden onhbotbsenrpds Of the $HsPEPHBRCS:, &i | di ng
the spring nmenher injo the headbapd has placed limitations on the headphone
desi gn. A‘g%rbtr%tingq’ﬁi‘b‘h@ P& EPLENY SFsant-Si AvETT i % nf‘?'ﬁef'rés%cge pof‘fovi ded

a headphogge G LESERG nadBaagband substantially of inverted U-shape in
. Cross-section; "a headphone unit nounted on at |east one of the two ends of
said The headphone units 4, as shown in Fig. 2, each have a housing

part 16, made from natural wood, and a speaker unit 17. The
housing parts 16 each includes a front side housing, to the central
portion of which the speaker unit 17 is fitted, and a rear side
housing. A s;ﬁnd absoibiné material is accommodated inside the
housing part 16. Multiple sound radiating holes are provided in

the front side housing of the housing part 16.



headband; a belt-Iike nenber, nmounted extendi ng between the two ends of
sai d headband, which by the headphone being fitted onto the head is drawn
out and assunes a shape such that it follows the shape of the head: and a
wi nd-1n nechani sm whi ch automatically winds in said dr awn- out6 & 2002 o
menber, said wind-in nmechani sm being nounted on at | east either a part
where one end of said belt-1ike nmenber, one end of said headband and said
headphone unit are joined. or the otheg end of said headband. A further
aspect of the invention is set forth in clam4. According to another aspect
of the present invention, there is provided a headphone including a
headband) at | east one headphone unit, 6 June 2002 6 a belt-Ilike nmenber
and a wind-in nechanjsm The headband. js substantially jpverted, U shaped in
cross- Sect i dﬁ‘.es nF%‘!&’i‘P“Bdﬁ"‘P@a rf‘rf&nglﬁﬁ?ci 5% t?‘l‘ﬂ"t BadS o5 Ehe h&FgPﬁ'édtwo ends
of the pepadhapd ¢g 2l.Lke menber is a belt-like nmenber which by the
headphogeéﬂelngfﬁﬁpgg o%? “the head is drawn out and assunmes a shape such
that it fol lmvs Headphdiapanits téradetittddecdettie | sugporenbanbdrs noont ed
stretching across between $he two ends. of the headband. The wi nd-in

nechani §beaeadsnt thellyeagband } byt WeydeiuwkbeSUBRIKL (RE Aenber. The

i nd- i hani i ount ed t | f_ejth d of th
bel t-1 1 ko moRber SUBRForREN § nRoheRRRAHAL bhd PO REaORhaRs (NEEFe
j oi ned, n@LnbRE Qtﬁgﬁnﬁ ggf Ofnd @\%ﬁgeeéba{wnérmdl e uppber aEent

invention provide "a. phone ich resol ves the above-nentioned probl ens
of previeaasl hageopdsedl ficadphdoes. akns edhodidenwisici  exkendnwithi dike by
providing a wind-in nmechanism it is possible to provide a headphqne with
i Npr oveduRPeskhrhnft 10y as FE‘Mih‘ert%SBye%unt‘P‘n’gmésW‘?lo@‘iHWﬁEcﬂ%ﬂ?%n%r}nsi de a

support .ne ni it is possible for_the hegdband to be given any desired
shape. éﬁbgg?ﬁﬁﬁ?%Pcﬁhetﬁﬁgg et foh 3 sﬁdwﬁgé described, by way of

exanpl e, wi t hniefiGlGRRE ddpble MAEREPENKIsNG £0E LI ADSr lak okl Theee 1 1S an
exterior perspective view show ng the construction of a previously. proposed

headphongincave Jbomeid()27Figre Drovadedr bhalthex finoged peaighery i vk Whew of t he
previously proposed headphone; Fig. 3 isa vertical,cross:sectiogal vAem/
Showi ng hatsios ERRRETORSERS T @2 caRiban FUSRVEKEPIF BARD IS §° JPsP688d Headphone
as seenbBldlRrel! LPLalR! Of N7eD82ldale BokiloNEl33 00 Buppe: yRBRNE0Al Vi ew
show ng econstruction of't he "headband of the previously proposed headphone
as seenajd efs ffiddddd iANEREN oM aAESE GutBwa$ PpOrekd®si D4. peTlepdouisiBgVi ew
showi ng theconstructi on of a headphone enbodyi ng t he g&esent i nvention; Fig.
6 isa vipawrsH@ningf el tonshiisubonsingfsuppairtdnenhet hdhiadnbhreh@H858phone
enbodying the invention;Fig. 7 is across-sectional vj Mltakgghéﬂ onRg the
line B- B°Yi hPHN9 SCTaRIFACy Whach sRagsy shEough: Fhest RAE: IK8N % ong the Iine
G C inFig) 5I‘he buffer grommets 25 are made of an elastic material such
as plastic. A through hole is provided in the axial-direction
central portion of each of the buffer grommets 25. These through
holes are for allowing the fixing screws 26 to pass through. The
support portions of the buffer grommets 25 are fitted into the
cutaway portions 24 and the fixing screws 26 are passed through the
buffer grommets 25 and screwed into screw holes 28 provided in the
front side of the housing part 16. As a result, the headphone unit
4 is supported by the housing support member 22. Consequently, by

means of the elastic deflection force of the buffer grommets 25,



Figs . 5 through 8 show a headphone according to a preferred enbodi nent
of the present invention. Fig. 5 is a perspective view show ng the exterior
of a headphone 50 according to a preferred enbodi nent of the Bhﬁgﬁﬂbz
invention. In Fig. 5 reference nuneral 51 denotes a headbanﬁ; i'S
headband is fornmed in a substantially inverted 6 June 2002 8 U shape
usi ng tubul ar nmenbers or cylindrical nenbers. In this preferred enbodi nent
the headband Sl includes a pair of bardlike menbers. A pair of support
menbers 52, 52 in each of which a wi_pd-in nechanism VWhich will be
di scussed HoPatigreers of jthe aptafihades 2P *LHHEM EYtayAY PREMPODZERESPB! thi s
headband 5lhoudirg spppo tecvarsiiy, cabfed B2shminkegacin thedkougpngobery 160ncave mai n
body part aggl e eQéitedart Which covers the open side of the concave main

body part. As a result, a space.o redet ernined si LS..created inside
each support ne %P“%z.” fﬁ%%ﬁ‘ifg %‘fglf e H%yaaﬁ}r?dq%f;gtrhé ?}S’)'(te %3 the

i nsi des of ehherhtusitgosyprpel mesbefs 2B ahidnpRPPPr hshh bpadrhone guthl.screws or
the |ike. Amdopa)ithg feddptbid sdt Hdod eodteetabléithwenrl | be di scussed
hereinafter, to through, . i spf 40t ayt ch of the
support nenbers @g,%’é‘z?‘"?‘%cﬁ%ﬁ%’.rﬁg‘rgﬁ‘%ﬁé&ﬁs; g}égﬁrg%t %ttgﬁfufﬁﬁél d two
headphone uht &8 necefseqy g thepgerdng Sgres P Fo b trdtt dpto the iaidnold on t he
bot t om si desheOheadbendslupFor tthie péxaos, 5€ becndes mecesshrya folfyhe heitbdnkicy ar e

integral. W { Rat flegHdRROSE BB Go0e Rénbers. AMB, NQ! £ ReceRBddySrordngach have a
pair of arm port] O&St and a head unit |§\53§I d 'bih\/\%en th‘ﬁée r%n%portl ons.
Ref er ence nfi¥fRrader 5 te) bf frgsed,thraugh, Hisn g of thy headhen a‘ﬂ%h e unit has
a housi ng 54erpant sesbesm 2patteb Meing Hénkeduts tbe Barinesuephee 9% ranh themat eri al
ZUCh' as pl as&éeebgrM%MnL&mﬂmaeégapada.h&é@eak&z didbén oﬂ@ﬁrt%gmgﬂ;bi n the
rawi ngs, is use nsi de the cup-sha si.ng: e is
fitted to tﬁ'érlg%e%ﬁ%glrmgsé(éﬁd‘ﬁfﬁ%ﬁﬁ i g’bergﬁ'r g%%'n st?%g%értoyﬁﬁo%g&%g 54a. The
ear pad 54b Phcthadeadrhotessincreasdng o Funthermgre . beaatsth &heusprineinesbar 6 June
2002 9 per ngabd ausitd iktoS tikdlhehdband f1AC ehe widehdendftha tWtleesslofstieh as

| eat her whi ' t, A e bl / ' aw ngs, a
protoctor | nesnd Pneflt befiCIGRT R LoslLUR AL, INUE el e

sound- r adi atPiighdiesie Wyildine WeesAGIPe M3Fter HQ Shoteaiend Hes sRIGRRE r adi at i ng
surface of tlheltapicaken theileaddivee estiphone unit 54 is supported by the pair

of arm portions glotheshel diny LAkt 53 ifle Sheledt WaVedtdal when ide

' "headphone is fitted onto the head the headphone unit 54 can pivot to match
the angl e of PHESE A PRI NFPRIFLFI"8abut s. Reference nuneral 56 denotes a
suspender whi ch pdheadtsahduatstentially bf Keverseh drshappcnseppgariderioss i s nade

froma material guwehaghbed udile SREed 1O a€XRAWoRY of ARE a6 tenlis of Beidli r ecti on
of its Iengthhacp%}\d,does expand and contract to sone extent in the w dthways
q a pt to f

direction an a it the contours of the head.
8 belt-like wmember. mounted extending between the two ends of

said headband, which by the headphone being fitted onto the head is
drawn out and assumes a shape such that it follows the shape of the
head; and

a wind-in mechanism which automatically winds in said drawn-out
belt-like member, said wind-in mechanism being mounted on at least
either a part where one end of said belt-like wember, one end of said
headband and said headphone unit are joined. or the other end of said
headband. )

A further aspect of the invention is set forth in claim &.

Accoéding to another aspect of the present invention, there is
provided a headphone including a headband. at least one headphone unit,



As shown in Figs. 5 and 6, a wdth-enlarger part 56a is nmounted on the
portion of the suspender 56 which abuts with the head. Both of the ends of
. the suspender 56 are attached to wi nd-in nechani snms which ag Hgsed
herei nafter. Reference nuneral 60 denotes suspender 56 mnnd ani snms
di sposed in the' spaces inside the pair of support nenbers 52 The W nd-in
mechani sns 60 each have a hollow cylindrical drum 61 and a coil spring 62.
At one end of the drum 61 a shaft portgon 6l1a, which constitutes the
rotation shaft of the drum is foaned in such a way that it projects out
fromthe end surface of the drum61. At the other end of the drum 61 an
openi ng which is continuous with the hollowinterior of the drumis forned.
The coil spring 62 is 6 June 2002 10 housed inside the drum 61 al ong the
axial direction of the drum61. As shown in Fig. 7, a projecting wall
portion 52b having a mating hole which mates with the shaft portion 6la of
the drum 61 and another projecting wall portion 52c provided wth a shaft
portion 52d which nates with the opening in the drum6la are forned on and
- project fromthe inner surface of the supporting nenber 52. As shown in
,Figs. 7 and 8, the drum®61 is rotatably supported by neans of the mating of
. the shaft portion 6la and the mating hole in the projecting wall portion
52b and the alé¢-Afkeofmemher openimgwind-irhemeghenhis@l arthet headtwadt 1portion 52d

?f tﬂe pr Ojsﬁﬁ‘stthﬂgall\@ Impmaa 00-9'525?« @ne cpBsk-8bcLibR. COIA& iQ&gé“g, Ls ﬂ]t acheg
o the inner W|ne|or an e ot her en
is attact eg ?dm@?'ﬁ ""“ Pseé&%ﬁ% Vaf1® oﬂ"? 5H°§2§s ‘&Sq}f beadhend. The drum 61 . s
at all ti m‘?Sltuﬁg@dm?“rbethfé i bedttlibn lleanmlwb#h thV\ﬂwdbeqdntheeb@uspender 56
\Q/henhit rm?l'e&;ed 6nto6ehe hé&&;did’rﬁﬁﬁicﬂﬂ mdhgsaheﬁl D¥hbpee s@éd @adiieN Fijg 6, g
y the coi n Fig , S r S und ar oun
t he outer ﬁfgg%:eg‘oe %hﬁésc?% QK\%lﬂe&} The be?‘pelﬁggsﬁ%%gﬁdie 6"5?8nl §Dfl xed to

t he outer ssl‘jF‘Tt&E’é’go?“Pﬁ% b&F‘iﬁ?i‘Gi‘eugﬂ"n@f‘dédﬂ"esq‘?ehedﬁbﬁ“g affhaciadripo the drum
by a grooveaedtwinisp euwabEcally ¢inds dnt Bre deavwhemee bodltthide dvenber6l ™ed t he end

of t hte SUSREREIEH mabnleid 9 hoGREd o Aertiegs@e@cﬁew@flawuﬁe@@ ReQR¥ Qe The
operating

expl ai ned. + lfeﬁgf%{‘%tmg eﬁaf"?ﬂ%‘dﬁgaégﬁ naf X:%% éﬁlop‘é&rapgmlo }tl\'!tlelj (r;ﬁ}[/vobe
the head, easediedeadi badtkehothertdnd efishoherdbamb i s at all tinmes urged 6
June 2002 - 11 Eesbodiments of the present invention provide a headphone which
) resolves the above-mentioned problems of previously proposed

headphones.

In embodiments of the invention, by providing a wind-in
mechanism, it is possible to provide a headphone with improved
assemblability.

Further, by wmounting a wind-in mechanism inside a support
mechanism, it is possible for the headband to be given any desired
shape. '

~ Embodiments of the invention will now be described, by way of
example, with reference to the accompanying drawings in which:

Fig. 1 is an exterior perspective view showing the construction
of a previously proposed headphone;



in the wind-in direction by the coil spring 62 of the wi nd-in nechani sm 60.
That is, the suspender 56 is given a constant tension by the coil springs
62 of. the two wi nd-in nechani sms 60 nounted in the two support nenbers 52,
and is pulled in away sinilar to that in the case' of the hedtipihed®hown
in Fig. 3. Wien fromthis pre-fitting state the headphone 50 is to be
fitted onto the head, the headband 51 iﬁ spread out and the headphone f s
fitted over the head. While this is bei hg done, against the urging force of
the coil spriggs 63 ofgt i 1G4 j sp r 56 i s drawn
out fromi nsiﬁgst he supprc}ret VBrre 1@?5WEEB?%%JSh&%hse‘;éc}%é%?ngg[%gaéme

dr awn- outhespreptorudby ptdposeanbleadpnshef,i t s around the contour of the head, and
the head is pressed upon and supported by the urging force of the coil
springs 62. Ai%hid thoed t(YRF hERes trfactipnad; v yiew| showite wher' s
ears, an j it h ot r r t he, headphone 50
o Tt e heR B8 oAtk 48, &R Rreviialy M rrlBucteioneien so.

i s posi t bafioee fbtrdng biwd thephéadiart of the head, and a feeling of stable fit
is obtained. By the head being supported by the suspender 56 whose | ength
can be vari e®ig-hedhdad sanvémetimedssedosiovseatpomalndvieppahbedhqt gkl times

by a fixed tensitgg exerted on the suspﬁ%der 56‘ﬁgrawn out frominside the
support FRABETYCEION, PT HhR hradhpnds r&cHEGPIRYIPYREY REOPATSE dierdrhonet asoseepp of

t he user;%egeﬁqtfng ot“goe tH%E\E%i- ears. Wien the headphone 50 is renoved from
er !

t he head, e ‘suspen wound onto the drum 61 by the coil springs 62
of the w nd-iFigweclsaniisns af0 akderebdr nﬁe%mdecawﬂéwt osﬁ&a,@' exhbtting
state. 6 June 2002 1~ Therefore) because it beconmes unnecessary for a
mechani sfPR&ErYGlidiongof na thradphopenderbodBingo be theupresent inkentizagband 51
itself, the hgﬁdphggg assenpl y %k IS de sinpler. Because it becomnes
unnecessary forsa Rarf sHH$%r SPERERY ithet (RENAEPETder 96 2o wndrdant ed in

t he headhakfarism t he stjeuct ur f b si.nple, and the
wei ght of t he o band o bethg’d6‘%%%?“%@%%%%@&‘E‘gt{@g’&é‘?“ght of the
headband | eadFi@. nedscd ickds si-Bekbeon®l Gllewotakbe deadpPRABE inEUBLEE DY €,
not only does the structure of the headband becone sinpler,, but also the
degree off i8re@tdfdni t h which the shape and the materials of the headband
can be sel ectfg isg iinereased. "1In the Jo,ref er%ed enbodi ment descri bed
_above, a constructidn T FRFCCReREARRTh HEEh SARE A2 KT Rkle ddst €€ Hei de
both of tMig.sypport nenbers 52; 52 is shown; however, a w nd-in mechani sm
60 may alternatively be nmounted in just one of the support menbers. 52. In
this case, one end of the suspender 56 is attached to the drum 61 of the
W nd-i n nechani sm 60 nounted in one of the support nenbers, and the other
end can be fixed with adhesive or screws or the |like inside t-Hagsther

support nber 52. Also, in place of the coil spring 62 of the automatic
wi nd-i n Rahshh B & P?\i"ét’h%‘mi#ﬁf%éﬁnﬁe‘%sae&’ieé%ﬁr‘&@ tPRYAPERT &L i n the

directiond i [ i nds in the sus & Bel 18P \Gowinedless to
say, various %é:ép? eicf“)cggﬁg Pl:lCtls?C‘)' S, glo?ﬁenéri é%t}%% 2’ gonéﬁguct roﬁgdi scl osed
in the preteidiet o HedBPhoA8SSH ! Hesch @AY to Canphes erieloyisbdsmeho ud £
departing fromthe scope of the invention. ' 6 June 2002 13 CLAIMS 1. A
headphonetk® presenhginvention. In Fig. 5, reference numeral 51 denotes a

headband; this headband is formed in a substantially inverted



a headband substantially of inverted U shape in cross-section; a headphone
unit nounted on at |east one of the two ends of said headband= a belt-1ike
menber, mounted extendi ng between the two ends of said headbégﬁg Qﬁbfh by
t he headphone being fitted onto the head is drawn out and as g3 Shape
such that it follows the shape of the head; and a w nd-in nechani sm which
automatically winds in said drawn-out belt-like nmenber, said wind-in
mechani sm bei ng nounted on at | east ei Bher a part where one end of said
belt-1i ke nmenber, one end of said headband and sai d headphone unit are
joined, or the other end of said headband. 2. A headphone according to

cl ai m 1y-shiapeciusiagi dubmbak | nemketmnds nepbhisndricadndnesessi.d Jal tthliiske
menber attached to it and has a cylindrical rotating drum which winds in

sai d beP¥efenzedngppdinent xhgehgaHbaRd atkoinfiltgerodcPaim of htkrldke said
W nd- | nmerﬁ'bersrfecr}.azﬁa}@ Tt ?u&frﬁo%ﬁ:%énigisa@ﬁr 92N G nTEIHE ic%’r\.h'w%r]ﬁgt all

. . d a .
tinmes urges said'r I ng irection in whic W N in said

bel t -1 i ¥endBIFRECHEIRRnl, tvHDMESL11 e dURCuZ0ER hbted nabtBLAdRNAGENGRYIP! | Si NY:
a headband whi ch conprises an elastically defornmable nmenber and is

subst anarel hgunifedi onerthed tvcs heppds | of ctives - seadhand 3l pai Thef stg@mephone

units: a pair aof support parts \Wich each support, one of sa,.ci_ headphone
units afBMREES PuntePTh&agh Ba8R WALHR ﬁP&aﬁgm%dg Bart_anke nenber,

L g
t hat IOi t phot! owg 4 hesalgpa @fpaldecoh gitbidctiagmihed -d iz ek e hewd sem Nilii?dbp
automatically wind in said (lj?ravvn-out belt-1i ke menber, each of said wind-in
mechani ¢achesypportunemtpr 52. The ends of the headband 51 are fixed to :

the insides of the main body parts of the support members 52, 52

by screws or the like. An opening S2a for a suspender, which will

be discussed hereinafter, to pass through, is formed in the cover

part of each of the support members 52, 52.

Two holding parts 53, which rotatably hold two headphone

units, which will be discussed hereinafter, are mounted on the

bottom sides of the support members 52, 52 in such a way that they

are integral with the support members 52, 52. The holding parts

53 each have a pair of arm portions, and a head unit is held

between these arm portions.

Reference numeral 54 denotes a headphone unit, and each

headphone unit has a housing S54a and an earpad 54b. The housing

S4a is made from a material such as plastic or wood and is

cup-shaped. A speaker unit, not shown in the drawings, is housed

inside the cup-shaped housing 54a. The earpad 54b is fitted to the

speaker sound-radiating surface side of the housing S4a. The

earpad S4b includes a base material such as urethane which is air



I nside a respective one of said support parts. 5. A headphone according to
claim4, wherein each of said . wind-in nechanisns conprises a cylindrical
rotating drum attached one end of said belt-1ike nmenber and E(E)!r vviﬁﬁlgng in
said belt-1ike nember, each of ends of said belt-Iike menber®2M8e 204 ched
to each said drunms. 6. A headphone according to claim5, wherein said

w nd-in mechani smfurther conprises an urgi ng nenber which at all tines
urges said rotating drumin the directien in which it winds in said
belt-1ike menber when it noves. 6 June 2002 15 7. A headphone according
to clai m ermbebbé Nasdi tedebicdr kaurFoEben sCaagei 9ES a2 rpRekidN WhiKhad S
wound fn by said wind-in nmechanismand a portion which is wider than the
portion WAeakhes woiehl im npr odind parmdable nechbvhongh Si0tAshesmlphmnehe

substantial |y . as herei nbefore described with reference to Figures 5 to 8 of
t he accon%iﬁyiiﬁgsdr"a\ﬁrﬁb%‘?tmf AnpiEmmpl iplevhoregyazg fRIEpd i AL ped
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54 is supborted by the pair of arm portions of the holding part 53
in such a way that when the headphone is fitted onto the head the
headphone unit 54 can pivot to match the angle of the ear with
which it abuts. |
Reference numeral 56 denotes a suspender which is a bendable
belt-like member. The suspender 56 is made from a material such
that it does not expand or contract in the direction of its length
but does expand and contract to some extent in the widthways
direction and adapt to fit the contours of the head.

As shown-jxl Figs. 5 and 6, a width-enlarger part 56a is
mounted on the portion of the suspender 56 which abuts with the
head. Both of the ends of the suspender 56 are attached to wind-in
mechanisms which are discussed hereinafter.

Reference numeral 60 denotes suspender 56 wind-in mechanisms
disposed in the spaces inside the pair of support members 52. The
wind-in mechanisms 60 each have a hollow cylindrical drum 61 and
a coil spring 62. At one end of the drum 61 a shaft portion 61la,
which constitutes the rotation shaft of the drum, is formed in such
4 way that it projects out from the end surface of the drum 61.
At the other en& of the drum 61 an opening which is continuous with

the hollow interior of the drum is formed. The coil spring 62 is
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housed inside the drum 61 along the axial direction of the drum 61.
As shown in Fig. 7, a projecting wall portion 52b having a mating
hole which mates with the shaft portion 6la of the drum 61 and
another projecting wall portion 52c provided with a shaft portion
524 which mates with the opening in the drum 6la are formed on and

project from the inner surface of the supporting member 52. As

shown in Figs. 7 and 8, the drum 61 is rotatably supported by means
of the mating of the shaft portion 6la and the mating hole in the

projecting wall portion 52b and the mating of the opening in the

drum 61 and the shaft portion 52d of the projecting wall portion

52c. One end of the coil spring is attached to the inner wall of

the hollow interior of the drum 61, and the other end is attacked
to the projecting wall portion S2c. As a result, the drum 61 is

at all times urged in the direction in which it winds in the

suspender 56 when it moves, i.e. the direction indicated by the

arrow D in Fig. 6, by the coil spring 62.

As shown in Fig. 6, the suspender 56 is wound around the outer
surface of the drum 61. The end of the suspender 56 is fixed to
the outer surface of the drum 61 using adhesive or is attached to
the drum by a groove being created in the outer surface of the drum
61 and the end of the suspender 56 being inserted into and fixad

in the groove.

The operating state of the headphone set 50 embodying the

invention will now be explained.

In the state that the headphone is in before it is fitted amto

the head, as described above the suspender 56 is at all times urzed
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abutment with the ears. As a result, the headphone 50 is fitted

onto the head. The width-enlarger part S6a on the suspender 56. is
positioned over the upper part of the head, and a feeling of stable
fit is obtained.

By the head being supported by the suspender 56 whose length
can be varied, the head can be pressed down upon and supported at
all times by a fixed tension exerted on the suspender 56 drawn out
from inside the support members 52 without being affected by the
distance from the top of the user‘s head to the user‘’s ears. When
the headphone S? is removed from the. head, the suspender 56 is
wound onto the drum 61 by the coil springs 62 of the wind-in

mechanisms 60 and returns automatically to the pre-fitting state.
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Therefore, because it becomes unnecessary for a mechanism for
taking in the suspender 56 to be mounted in the headband 51 itself,
the headphone assembly work is made simpler. Because it becomes
unnecessafy for a mechanism for taking in the suspender 56 to be
mounted in the headband S1, the structure of the headband can be
made simple, and the weight of the headband can be reduced.
Reductions in the weight of the headband lead to reductions in the
weight of the headphone. Furthermore, not only does the structure
of the headband become simpler, but also the degree of freedom with
which the shape and the materials of the headband can be selected
is increased.

In the preferred embodiment described above, a construction
in which wind-in mechanisms 60 are mounted inside both of the
support members 52, 52 is shown; however, a wind-in mechanism 60
may alternatively be mounted in just one of the support members 52.
In this case, one end of the suspender 56 is attached to the drum
61 of the wind-in mechanism 60 mounted in one of the support
members, and the other end can be fixed with adhesive or screws or
the like inside the other support member 52. Also, in place of the
coil spring 62 of the automatic wind-in mechanism 60, a twist
spring can be used to urxge the drum 61 in the direction in which
it winds in the suspender 56 when it moves.

Needless to say, various modified constructions, other than
the construction disclosed in the preferred embodiment described

above, can be er;lployed without departing from the scope of the invention.
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is drawn out and assumes a shape such that it follows the shape of
the head; and
a wind-in mechanism which automatically winds in said
drawn-out belt-like member, said wind-in mechanism being mounted
on ‘at least either a part where one end of said belt-like member,
one end of said headband and said headphone unit are joined, or the

other end of said headband.

2, A headphone according to claim 1, wherein said wind-in
mechanism has one end of said belt-like member attached to it and

has a cylindrical rotating drum which winds in said belt-like

member.
3. A headphone according to claim 2, wherein said wind-in
mechanism further comprises an urging member which at all

times urges said rotating drum in the direction in which it winds

in said belt-like member when it moves.
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O- pair %& support(%arts whicé)each support one of sa.d
headphone units and are mounted one at each end of said headband;
a belt-like member, mounted extending between the two ends of
said headband, which by the headphone being fitted onto the head
is drawn out and assumes a shape such that it follows the shape of
the head; and
wind-in mechanisms which automatically wind in said drawn-out

belt-like member, each of said wind-in mechanism being mounted

inside a respective one of said support parts.

5. A headphone according to claim 4, wherein each of said
wind-in mechanisms comprises a cylindrical rotating drum attached
ons end of sajd belt-like member and for winding in said belt-like

menber, each of ends of said belt-like membexr are attached to each

said drums.

6. A headphone according to claim 5, wherein said wind-in
mechanism further comprises an urging member which at all
times urges said rotating drum in the direction in which it winds

in said belt-like member when it moves.
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7. A headphone Sccording to claim 4, wherein said belt-like

member comprises a portion which is wound in by said wind-in
mechanism and a portion which is wider than the portion which is

wound in by said wind-in mechanism.

8. A headphone substantially as hereinbefore described with reference
to Figures 5 to 8 of the accompanying drawings.
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