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"Phone and Vol une Control Unit The present invpannn______

pertains to a phone, particularly an ear phone,

wel| as to a volume control unit for a pmmm‘“\m
and ear phones are sufficiently known in

different variations. How ewer, such head phenraseﬁ*are
frequently perceived as being excessively heavy and 5
frequently do not provide the required wearing
confort, particularly during physi- cal activities.
There al so exi st so-called in-ear phones that can be
inserted into the outer ear and are then nore or |ess
fl rmy Seat ed oh fho outer_ ear Such in- ear DhoneS are
per deharedares Vokirg Oongonlealtt abl e by some persons, for
exanpl e, because they 10 can |ead to pressure points
i n the outer—ear—of—because—they—can—fall out of the
ears of some persons. EP 1 250 025 Al describes a neck
band ear phone, the neck band of which is atthl eastrn
ar IS not worn. In e Wo
g azrt@b eerﬁﬁrHeJ(feEg%#ﬁds(\h 'bsrté’sas%%onﬁg%?rﬂ%‘{'ariyr?é‘ R PROBE. astyeell as
hea@ Q)YOlwf'ﬂ@CpretrQignltMarprngethe ear phone. The 15 neck
band extends fromthe transducer hOESI Bg ove][ :Ee »

¢ REHE t the back o ]
R o o el s e B4E KR e e ey efgiens. How
ban@’eeaChRBRR PhaNesGre Sanuenty ecrdeivepas beingleatesshely heavy and

PerBaueni @ HedrorRERLIELGd wellfi EB#\?OWFahlcalgﬂ)éd%rmg physi-

therefore is based on the obj ect iy

pho‘?’?z 85 can be confortably and safely worn.

This objective is attained with a phone accordi ng to

A diherd alsT beisi sovedlied 0NedMHoREOiHRL @érph%’ﬁ]@ért@d RRPAE outer ear

h that fea- tures
??gatr?ls%ﬁ%:g'rl %oﬁgu%g‘? Hg'géef’ﬁeg%”ﬁf‘%OHtééﬁlarsﬁkJ@tpm -eRi@hones are
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st GRERfisAMe pepears- savi ng fashl on when it is not worn.

EP 1250 025 A1 describes a neck band ear phone, the neck band of which is at
least partially coiled up when it is not worn. In the worn state, the neck band
presses against the back of the head of the person wearing the ear phone. The
neck band extends from the transducer housing over the upper ear root and rests
against the back of the head in the worn state. However, such a design of a neck

band ear phone is not suitable, in particular, for persons who wear spectacles.

The present invention therefore is based on the objective of providing a phone
that can be comfortably and safely worn.

This objective is attained with a phone according to Claim 1.

The invention therefore proposes a phone, particularly an ear phone, that fea-
tures two transducer housings and a flexible head strap. The head strap is pre-

shaped in such a way that it is coiled up and has at least one turn in its relaxed
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According to one aspect of the present invention, the
head strap features two first sections that are
respectively connected to the transducer housing and a
second 5 section that connects the two first

sections. In the worn state of the phone, the two
first sections essentially extend upward and paralle
to the lateral head sec- tions of the wearer. In the
transition areas between the first sections and the
second section, the head strap features a bend toward

t hgnbaGkoRfs tét@erﬂéletﬁﬂpe-megefo anr{]%e Stﬁ\&g{i ?ng%é‘%q.eosr?vmg fashion

worn state essent
betigei isImtmeen.head and the back of the head and al so
features a bend that essentially adapts itself to the
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| nQd tﬂ?ttﬁee?P”Steﬁéeré@n“y gdtapt epwaidrandfneasliet ©sthe etersbesadatec-

gH@ﬁMQﬁ tHeh@darkn Irptaléttra‘ﬁ&fn@rﬁ‘grea%%@lv@e!e'nﬁhé h%‘i‘%é&%n?%ﬂhe
ward the first recess
u?qetcﬂﬁé)ﬁ%‘i"@”p@?ﬂ“&?%é"%f%wgﬁ? arb@nd:mmtaf@lhemack of tre read. The
phimend ?étﬁlon G@lﬁﬂtﬁ@hOHﬂétEtJ&%@@Mbﬁ? a@ébt@é’toeﬁwgttr%ﬁgméwbét{Vﬁen
h at e enln and an’ | nner

LF? PS?d % 25k o eéwa agq alfelfpatuesa banghetatisamtially
S adaptsThself comeabho Ptrignidarbir ther nore features a
potenti oneter unit with a projection on its upper

t rt wwth at |east one
pr Oj%el?: el%g?ln atfﬁé)eé?'é'f g%gr?sgﬁ %pf%émeé?fran gasphane. Tihe ear
r edlpteedng is fixad lonahaveyndduasér Hdusﬁ@rbf@rﬂﬂtagﬁ TH’étnﬂaEtb‘? ring
ter tube u
pSRafen el e el louriiiBRessrife fiastass ot @otaroh tesing
i N eddiben, it earttiepepeng feptabs tmz?st(ﬁrgnlg@u@g u:g]g,t péarlﬂextend
t he | ongitudin
2w§(¥]a|§/nf coohcg}rt%\Ht‘%?%\?\Ag\f/%dstn%PﬁfEﬁcgﬁ ion of the

potentionmeter unit, nanely such that the adjustnent
of The Wé’eﬁb@rewnh@rrmre Pedaint ta a vvlamee:tdmdulrumgoraa ph&leatrhy e

t and the inner
ot SRR e MR L St Al & S B ndiioe oo Re

olfREc4nét vith 3 firt ershe releand Qﬂdaafnwell agatodjitoeintissi@nthe control
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detail 30 below wth reference to t
as well as a counterpart with at least one projection. The projection of the coun-

terpart is realized in such a way that it can engage into the opening in the outer

tube. The outer tube unit is pushed over the inner tube unit and the projection is
inserted into the opening of the outer tube unit in such a way that it engages into
the longitudinal siot and cooperates with the projection of the potentiometer unit,
namely such that the adjustment of the potentiometer unit is varied during a

relative displacement between the outer tube unit and the inner tube unit.
Other embodiments of the invention form the objects of the dependent claims.

Embodiments and advantages of the invention are described in greater detail
below with reference to the figures.



Figure 1 shows a perspective representation of the
conponents of a volune controller according to a first
enbodi ment; Figure 2 shows an inmage of a phone with a
vol une controller according to a second enbodi nment; 5
Figure 3 shows an inmage of a'h%bne with a vol une
controller according to a third enbodi nent; Figure 4
shows an i nage of an in-ear phone according to a
fourth enbodi - nent; Figures 5 io0o to 5k show i mages of
a phone according to a fifth enbodi ment; Figure 51 to

| es _of an ear ada ter rin accordln
Fi gﬁmg\% TR éﬁrpé:r%oe§ﬁ GRieken Pﬁﬁ@é@mépnﬁgs P ealgme
phone accom@hmq&#ecarSmgtmaanmeb@d@ﬁﬁmt: 15 Figure 7a
shows a schematic sectional representation of a

Se‘ﬁ | P8 5 Of sﬂ g%r A& e g ﬁIJFtﬁhC{”%;"‘A hagﬂ Whe co %;'J{jlgf é?@zdhrr?g\glvtsoa

view of "a8{'0f 9
shoms a sch@maui@ﬂbemwms@ntatron of a storage pocket,
in particular, for ear phones; 20 Figure 8b shows a

t o f Lo
5 OIF Lr)e\?\g\/ gr?gta\ﬁirgﬁ%g%e%%p ne%v orage %88 Iege%cg?%ngﬁ?a

to Frgure gaird embeglinentsd shoms anot her inmage of the
storage pocket according to Figure 8a; Figure 8e

shewgrenot BRswd BRGRadY oftdhen %tapﬁr‘?cgr% e&%‘c}rj@ﬁr tg%cf8%rﬂ‘\ ?r%boc(i)

Figure 8a; -4- Figure 9a shows an

st or age poE%%W; Fi gure 9b shows another i mage of the
storage pocket according to Figure 9a, and Figure 10
shbigsreart i mage of a phone accordi ng to anot her

enbodi ment. 5 Fi gure 1 shows a perspective

representation. of t c onents of a volune
o " CRY S¥ ghow images o“?a p%gﬁe according to a fifth embodiment;

Figure 5I
to 5n show images of an ear adapter ring according to Figure 5b;

Figure 6  shows several images of an in-ear phone according to a sixth em-
bodiment,

15 Figure 7a shows a schematic sectional representation of a section of a storage

unit for phones;
Figure 7b  shows a top view of a storage unit for phones;

Figure 8a shows a schematic representation of a storage pocket, in particular,
for ear phones;

20 Figure 8b shows a top view of a second side of a storage pocket;
Figure 8c shows another image of the storage pocket according to Figure 8a;
Figure 8d  shows another image of the storage pocket according to Figure 8a;

Figure 8e shows another image of the storage pocket according to Figure 8a;



controller for a phone according to a first

enbodi nent. The volune controller is preferably
arranged in or on a feeder cable of the phone. The
volume controller features an outer tube 1 with at

| east two openings 1 a, as wel? -as an inner tube 2
wth a first and a second end 2a and an upper center
pi ece 2b. The upper center 10 piece 2b features a

| ongi tudi nal slot 2c. A potentioneter unit 6 features
a projec- tion 6a on its upper side and connectors for

a I I st its second end 6b. One end
Sa%r?ﬁg géz}ko)}/fs%g 'nagy 8?%%°t%er§6q{ﬁ%ecf’?ﬁke{ hat can be
connected to one of the ends 6b of the potentioneter
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into the I gpgitudinal slot 2a, the ends 5a of the

cabl e and of the poten 15 tioneter are connected to

one another, and a |lower center piece 3 is used for
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center piece 2b. The projection 6a preferably engages
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i rendHee peigation 6a i beiglbtetyobermathe sd®projdchibss 4a.

A relative movement between the outer tube and the inner tube causes the pro-
jections 4a and the projection 6a to be moved within the longitudinal slot 2¢ such

that the potentiometer unit is adjusted accordingly and the volume of a phone is
influenced.

Due to the design of the volume controller and, in particular, due to the fact that
the outer tube 1 is pushed over the inner tube 2, the electrical and mechanical
components of the potentiometer are reliably enclosed. In the volume controller
according to Figure 1, the actuator of the potentiometer is arranged within the

outer tube 1. The actuator and the potentiometer preferably are respectively



slot may also be realized in the formof a transverse
sl ot such that the projections 5 4a and 6a are gui ded
in such a transverse slot by turning the outer tube in
order to set or adjust the potentioneter accordingly.
In such instances, the potenti%ne- ter unit 6 needs to
be realized in the formof a rotary potentioneter unit
rather than a sliding potentioneter. Figure 2 shows
an image of an in-ear phone with a. volune controller
according 10 to a second enbogiggn:h IhIS flguredates
r ul a |l .anyar at ac- conmp
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erfbioRET B8P aSmRlE pfeie Toitandmides Sepedeps the tans-
actoed 2 2beithbefearena terarhadi MY nickOWBNES pidtds: 2 magnet.
second enbodi nent concerns a lanyard while the th

can 30 tio i n-ear phone
Rl T rBA0GAG 35 Ay KBRS 1 wobie i e i olge corioller
f edithutheir seaglside imeartshatmagmkees aittaction. Alternatively, the transducers
20 can also be fixed on one another back-to-back.

The rear side of the volume controlier 21 may be provided with a clip 21a that

makes it possible, for example, to fix the volume controller on the clothes of the
user.

Figure 3 shows an image of an in-ear phone with a volume controller according
25 to athird embodiment. The volume controlier 21 according to the third embodi-
ment corresponds to the volume controller according to the second embodiment.
The transducers 26 and 25 according to the third embodiment correspond to the
transducers 26, 25 according to the second embodiment. However, the second

embodiment concerns a lanyard while the third embodiment concerns a conven-
30  tional in-ear phone.



possi bl e, for exanple, to fix the volune controller on
the clothes of a wearer. Figure 4 shows an inage of

an in-ear phone according to a fourth enbodi nent. The

i n-ear phone features a transducer housing 32, as well
as a transducer 33, 5 and is cdhnected to a feeder

cable 31. On its inner side, the housing 32 of the in-
ear phone features a hook-shaped recess 34, 35 at the
transition between a |ower part of the housing 32a

and the upper housing 32b. The inner sLde 320hofI t he
housi e nt i aI d strai in_the | ower
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Ong,of the transducers 41 is connected to an audio

con- nector 46 by neans of a cable 44. A clanp 45 may

be provided along the cable 44 in order to fix the
cabheillwgtidtien ohtnelieadr pﬂmachrdir@ tusies folatte e oalner MV Sigure

an e cording to Figure
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th@eé@Pw%l size of the outer ear -- and 30 can be
exchanged by the user -- can be placed over the
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according to a fifth embodiment. The head phone features a first and a second

transducer 41, 42 that are connected to one another by an elastic (twisted) and
prestressed strap (of essentially circular diameter) that is preferably realized in

the form of a spring wire. The transducers 41, 42 are preferably realized in the

form of in-ear phones. One of the transducers 41 is connected to an audio con-
nector 46 by means of a cable 44. A clamp 45 may be provided along the cable
44 in order to fix the cable while the head phone is in use.

Figure 5b shows another image of the head phone according to Figure 5a. A
flexible ring 41a or 41b that corresponds to the actual size of the outer ear -- and

can be exchanged by the user -- can be placed over the transducer or the trans-
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- 7- ducer housing 41. A cable 43a may be provided
within the head band 43 in order to realize an
electric feed fromthe cable 44 to the other phone.
Fi gure 5c shows anot her image of the head phone
according to Figure 5a. The ‘Head band 43 or the head
strap is respectively prestressed or preshaped in such
5 awy that it is coiled up by 1 to about 1 3/4 turns
in arelaxed state, i.e., up to about 630 degrees
(coil angle) wherein the strap then has a di aneter of
referabl%a mm | n order to wear
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mnh%amFP@@ﬁee@@nshoms t he head phone according to the
fifth enbodinent in the worn state. In this case, the
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ofertibig betvveearssplma@:aeﬁegr%g g. V\@ffgjo%ﬁgxgt 2&3 S(/?}hlch the head
an | S

se fc?:”%gs %é h%a"f’ cPiad Welerd oH angle Qfs?bB@rﬁﬁorC@Qfeﬁ&rdﬂle% the
(tﬂmmmdcfhe;ﬁmmgmm%,the head) . The second section 43d
iIs also realized in a bent fashion and approxi mately

c o Re S ofts Tl i lingiR nercraRes Heneh ssdhirontasive worr
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of the head from the housing 42. In this case, the head strap 43 is essentially
divided into a first section 43¢ and a second section 43d. In the worn state, the
housing 42 of the in-ear phone extends upward and the first section 43¢ of the
head band is connected to the housing 42. The first section 43¢ is bent rearward
(toward the back of the head). The second section 43d is also realized in a bent
fashion and approximately extends on a circular path (section) referred to the
center of the head. However, the first section 43¢ essentially extends parallel to
the lateral section of the skull while the second section 43d extends on the upper
side of the skull or at the transition between the upper side of the skull and the
back of the head. The point at which the second section 43d actually contacts the

head of a wearer depends on the size of the head. If the wearer has a large
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side of the skull or at the transition between the
upper side of the skull and the 30 back of the head.
The point at which the second section 43d actually
contacts the head of a wearer_depends on the size of
the head. If the wearer has aéiarge -8- head, the
second section 43d will be situated on the upper side
of the skull. However, if the wearer has a snmal

head, the second section 43d will be situated at the
transition between the upper part of the skull and the

ba f . ein the curvature of the
oo 0pe8 g, SN Eront L G Be sUiasfo'r Heckiper migh chpnecsiut
| aHgeevéretithe Wearar bah sshbwead titkesedohe eI kil Be situated

fi e he head phone according to the
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fi&ﬁﬁngaghe housing 42 in such a way that it hangs
down"fromthe outer ear O while the phone is worn. 10

Fi gure 5g shows another imge of the phone according
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fifth embodiment is illustrated in an unworn state, i.e., the strap 43 is coiled up
accordingly. '

Figure 5i shows a schematic top view of the in-ear phone according to the fifth
embodiment. In this case, the phone is also illustrated in an unworn state, i.e.

the strap 43 is coiled up accordingly due to its prestress.

Figure 5j shows another schematic image of the phone according to the fifth

embodiment. In Figure 5j, the phone is illustrated in an unworn state, i.e., in a
coiled-up state, wherein the phone is placed on a smooth surface. This figure
shows, in particular, that the housings 41, 52 of the in-ear phones are angled
relative to the surface by an angle a. This angle a lies between about 35° and

95°, preferably at about 40°. Bending points 43e are respectively provided in the
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sttpébe pibedw-¢20 pbend.ensi oned, nanely by initially
turning the phone by about 180 (referred to the
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p%ﬁélsﬁﬁe%tws%qwewamgtlm atahch way that it has a dnameter of about
80 to 100 mm, preferably 90 mm, in an unworn state. In order to wear the strap,
the strap needs to be tensioned, namely by initially turning the phone by about
180° (referred to the longitudinal axis of the head strap) and then pulling the two
phones outward. In the tensioned state, the phone has the shape illustrated in
Figures Se, 5f and 5g. Due to this rotation or torsion, the phones have the ten-
dency to turn inward. The angle (about 35-55°, preferably about 40°) according
to Figure 5j enables the phones to adapt to the outer ear accordingly when the
head phones are worn. Due to this torsion, the phones are subjected to a force
that causes the phones to adapt to the outer ear. The torsion is preferably ad-
justed in such a way that the front side of the transducers presses slightly out-

ward in the worn state and the phone consequently turns in the direction of the



Fi gures 5e, 5f and 5g. Due to this rotation or
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LHqure 5m shows anot her inmage of an in-ear phone in an
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ear adapter ring 41 b.

20  Figure 5m shows another image of an in-ear phone in an outer ear. In Figure 5i,
the in-ear phone features an ear adapter ring 41b.

The ear adapter rings 41a, 41b shown in Figure 5b are realized in a removable
fashion such that an acoustic seal between a phone and the ear canal can also

be ensured for different ear sizes with these sealing rings.

25 Figure 5n shows a top view of an ear adapter ring according to Figure 5m. This
adapter ring respectively has a concavely curved cross section or is realized in a
fungiform fashion, wherein a circular recess or hole 41b is provided in the center
such that the ear adapter piece can be attached to a phone, particularly an in-ear

phone. The outer region or the outer edge of the ear adapter piece 41bd may



The ear adapter rings 41 a, 41b shown in Figure 5b are
realized in a renovable fashion such that an acoustic
seal between a phone and the ear canal can also be
ensured for different ear sizes with these sealing
rings. 25 Figure 5n shows a féijieMIof an ear adapter
ring according to Figure 5m This adapter ring
respectively has a concavely curved cross section or
is realized in a fungiformfashion, wherein a
circular recess or hole 41 b is provided in the center
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may have different sizes such that the in-ear phone can be adapted to different
configurations of an outer ear and the concha.

Figure 7a shows a schematic sectional representation of a section of a storage
unit for phones. The storage unit 200 features a recess 203 that is designed in

25 such a way that a phone 211 can be placed therein. A metal plate 202 is ar-
ranged on the underside of the recess from outside. The phone 210 shown fea-
tures an electroacoustic transducer 211 with a magnet. When the phone is
placed into the recess 203, the magnet in the electroacoustic transducer 211 and
the metallic magnetizable plate 202 cooperate in such a way that the phone 211

30 is magnetically attracted and therefore held in the recess 203.
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may have different sizes such that the in-ear phone
can be adapted to different configurations of an
outer ear and the concha. Figure 7a shows a schematic
sectional representation of a section of a storage
unit for phones. The storage'b%rt 200 features a
recess 203 that is designed in 25 such a way that a
phone 211 can be placed therein. A netal plate 202 is
ar ranged on the underside of the recess from outside.
The phone 210 shomn fea- tures an el ectroacoustic
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sewn on in the region of the thurd corner 303.

Figure 8c shows another image of the storage pocket according to Figure 8a. In
this case, the first corner 301a was folded in along the folding line 302a such that
the first sewn-on Velcro section 311 is visible.

Figure 8d shows another image of the storage pocket according to Figure 8a,
wherein the second corner 302 is now folded along the second folding line 302a
in such a way that the sewn-on Velcro sections 301 and 303 cooperate and

connect the first and the second end 301, 302 to one another.



si de 300b of the storage pocket features a third

Vel cro section 313 that is sewn 20 on in the region

of the second corner 302 and a fourth Velcro section
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pocket according to Figure 8a. In this case, the

first corner 301 a was folded in along the folding

line 302a such that the first sewn-on Velcro section

311 is visible. 25 Figure 8d shows anotger |&Ege of
accordin 0 re 8a er ei

t ne L858 4ol iihe 05908 o Bl ol Bren BciPutigoedies Deaa 8a. I

f olths rﬁ@egeu He tBlmaornemwa;suﬁdfdeal agyy thb&irdifbrRingeWe 308a in such a

and connect the
ey R SRR 9t TPERY T R eoarribie onempatrer
Fi §0¢ &e%orgbamcmamﬁedl Figge &f sHdwe thé @{oﬁé]g%tmgﬁﬁ an
ac o Figure 8a. In this imge, e
co?ﬁéﬁkﬂg§£folded along the third folding line 303a in
such a way that the sewn-on Vel cro sections 312 and

31719592 ehinvescareinage af arothanstbrage paﬁdatbh@ FRjued Big€hows an-
e s e

ookt o5 M SNl AP P

anESleﬁé?ra@% 8@%\‘@&'Srﬁ‘;éﬁréta“nﬁ@n@ulguarm 9% tsrmm”&ns 30t a2 and

i mBgE oHe §|Jb93§db0c5f%9é9p&%§k%‘atﬁ8§&fod§e ec%novglc gsiegH?aaﬂ?yand

the unfol ded state storage poc

w

10 ¢ 1 ¥ Khothesin §ied'eiee septiased Gos aerargaDn the@gicand thed8dtond

S”eﬁ! ?%?g??gﬂﬁ”ﬁrf? S RAo B4 T loBY o] W RO g cor

sett'] 1997 D shomsribr athensigh ef thegitaragepotkebasmedingto Fig-
C eré% ©Q3h|§@@et3t®©a Mgk ‘E)E)left ?ecatturgg g%ﬁlcré‘gearon aqgﬁtd%gewn

re i on . of third cor-
t hoen B ﬁ Feaqn g ”2)‘? f'rtsh%org?ro}odg@drﬁ%k'éﬁo 5@@@% Hhtpat is sEivg-on in

15 urtbe SeagiorQof thbsscadiddwrmadB@a2. t he pocket features a

20

25

30

Vel cro section 311 that is sewn on in the region of

Vel t 302 that is
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triangle in the closed state.

Although sewn-on Velcro sections were used in the description of Figures 8a to
9b, the foldable storage pocket according to Figures 8a to 9b can also be real-
ized with fastening elements other than sewn-on Velcro sections, for example,

snap-fasteners or buttons that can be connected to one another by means of
magnetic attraction.

The sewn-on Velcro section 313 or the connecting unit 313 is essentially ar-
ranged in the region of the second corner 303 along the edge between the first
corner 301 and the second corner 302. The sewn-on Velcro section 314 or the

fastening unit 314 is arranged in the third corner 303. The sewn-on Velcro sec-
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attached to one another. The third corner 303 is
ultimately folded along the fold 20 ing Iine 303a such
that the pocket can be closed and essentially
represents a triangle in the glosed state. Al though
sewn-on Vel cro sections were Uéd in the descri ption
of Figures 8a to 9b, the foldable storage pocket
according to Figures 8a to 9b can also be real- ized
with fastening el enments other than sewn-on Vel cro
sections, for exanple, 25 snap-fasteners or buttons
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ize an individual adjustment thereof.

In the phone illustrated in Figure 10, this may be realized, for example, by using
different snap-on units or covers 404, wherein the snap-on units or covers alter
the acoustic properties of the phone. For example, an acoustically effective vol-
ume can be produced or altered with the design of the snap-on unit 404, These
snap-on units make it possible, for example, to influence the rear volume of the
transducer system in the phone 400 such that the acoustic properties of the
phone are also altered. In the embodiment shown in Figure 10, the exchangeable

acoustic elements are realized in the form of snap-on units 404 and therefore
visible from outside.



circuit, for exanple, danping materials such as silks,
danmpi ng papers, foams and the |ike are used. The

sel ection of the materials mkes it possible to

i nfluence these properties ggﬁgrdlngly. However, it
woul d be desirable to enable €@ users 20 to adjust
the acoustic properties of the phones thenselves and
therefore to real- ize an individual adjustnent
thereof. In the phone illustrated in Figure 10, this
may be realized, for exanple, by using different
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20 bel'hero%%d.ir?geger‘#eﬁgcc%lné/eq%%nﬁly grbaopr;gferably realized in a snap-in, snap-
on or screwable fashion.

w

A housing of the phone may contain, for example, a recess for inserting or screw-
ing a cartridge-like damping element or acoustic element therein in order to
thusly alter the acoustic properties of the phone.

25 The exchangeable damping elements make it possible, for example, to influence

the frequency response, the bass response, the treble response and the mid-
range response.

If the exchangeable damping elements or acoustic elements are realized in the
form of covers for a phone, it is possible, for example, to convert the phone from

30 aclosed phone to an open phone by exchanging the cover such that the tuning
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15 Thi s nmeans that exchangeabl e danping el enents are
provi ded that al so have an acoustic function. Such
danmpi ng el enments can be used on head phones, as well

as on ear phones, in order to énfluence the acoustic
properties of the phones. The’ éxchangeabl e danpi ng

el ements or acoustic elenents are preferably realized
in such a way that the end users thensel ves are able
to exchange these el enents. 20 The danpi ng el ements
consequently are preferably realized in a snap-in,
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dexi egn@tioc@vearsinsuesr ghaak. t he acoustic properties of
10 the phone are altered due to the volune of the
ventilation opening. In order to manipulate the
reproduction of the phone, the above-described covers
may, for exanple, provide a different vol unme between
the cover and the phone. Alterna-
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tively or additionally, the cover may al so contain a
hol e or an opening that also causes an alteration of
the acoustic properties of the phone. Although Figure
4 15 clearly shows an ear phon; with a hook, the
exchangeabl e acoustic el emeni §’ " can al so be
i npl emented on ot her phones such as, for exanple, a
head phone, an ear phone or an in - ear phone. -17-
Clains 1. A phone, particularly an ear phone, with a
first and a second transducer housing (41, 42) and a
flexi ble head strap (43) that. _connects the first and
the second transducer housi FgPEE1, 42), wherein 5 the
head strap (43) is preshaped in such a way that it is
coil ed e turn in its rel axed,
un&ornAgfgﬁg%aﬂﬂ%¥ﬂgah%%ﬁéhgg%or |ng to daima1l,
mherelﬁﬂﬁhé”%éédcgﬁﬂﬁpwéneyrws&eggﬁanaéMyaﬂenmbaéaﬂswap
I N4
accg?ﬁ’.aﬁsgf?%cmz% | SRR R Bonctind "B LEH 49 gy
f elhedtead Strap (43 Preshapedde s wen Be) itidediledie and has at
reg Vi e ansducer housing (41,
42)Q§§hb§@?éggg§9§§%fpg&&T%§%§ that connects the two
ections (43c), wherein the two first sections
( 4 c) @é%%f?ﬂ”ieaﬂCFVdéb@tt@ﬁdla@a? aifeedin the head strapé#3lis essemtlally
seafile®0p iMbnélpMRaIthe iLAWLREsY@Rr N state and the head
strap is bent toward the back of the head in the two

tr?nSth qjareas 43d% bet ween the first and second 15
setti on$ RPSE a9 18 flpimnkeied wherin tedhned steot(#dirfeatures

( 4tB/d)f|rs§$setrdnlsal413qo tlaii &Iﬁé Eespé&t&@lyfcohﬁeét@@toté @Qﬁédu'c@rrhousmg
q&w@gﬁ g%spead an 2 &§ﬂ§k of the head and
f €a- SRAGSTHop 3 cepradts the twafigst Qﬁ@@és (43¢),
accor ditregeit oheOvai fi’l‘lst%ecM&i(ﬁBﬂ) ésla@ntraaplbsdt%n@fpamgl tBQrﬁlQateral
di us of

f 43d
prealere R P it Shd 30l AR GRh I i ny e the
orbalch@f Wiedeadfin thhewmanetlbﬁaheam?xﬁbemb%nﬂﬁ@ﬂr%t and second
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tures a bend in the worn state.

4. The phone according to Claim 3, wherein the radius of the bend of the
second section (43d) and the radius of the bend of the transition areas respec-

tively depend on the size of the wearér's head.

5. The phone according to one of the preceding claims, wherein the head

strap has a diameter of about 80 to 100 mm, particularly 90 mm, in the relaxed,
unworn state.

6. The phone according to one of the preceding claims, wherein the head

strap (43) features a spring steel with a spring constant of about 800 to 1300
N/mm, particularly about 1100 N/mm.



6. The phone according to one of the preceding clains,
wherein the head 25 strap (43) features a spring

steel with a spring constant of about 800 to 1300

N nm particularly about 11001 mm Y 18- 7. The

phone according to one of the preceding clains,

wherein the first and the second transducer housi ng

(41, 42) are inclined by an angle (a) of about 35- 55,
particularly 40. 8. The phone according to one of the
precedi ng clains, wherein two bending 5 points are
previd [ . teel, in the transition areas
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a way that a predom nant bending direction is
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particul arl bet ween 5 Nl
st 8§diong ¢nd figesespphaedietor di ng to one of the preceding
claims, wherein the head strap (43) is twisted in a

pr edonTnaphord J@@Mir@to@aiﬁbﬁ%n&%-theléeﬂd%w%%&eﬁg f?{]?e{} fn.the

according to one of the precedi ng clalns,

he%'ngssttg%ﬁre( $8)26ddn SEeh a way tha ecPregomingniftianding direction is

seadhioms. (43c) in its tensioned, worn state and the

second section (43d) that connects the two first
section of a circular path.

YR T e L
st bssor e Soasachoeotnla v
sue{:%xg&pwsa@%?ﬁ%%%t'H%%ﬁgejﬁxegﬁléfﬁ (43) is only

stabilized in the worn state. 14. The phone according
t ol TonelsfPhohe aseerdieditngne bhihemreashiergadlaimexwh@agehe ABLE

easftraﬁgﬁﬁbt@fwigtiee%aQ)?%df%inaj‘%)dpgct%%nbyba%ou &5 on the

t ransducer housi ng

12. The phone according to one of the preceding claims, wherein the head
strap (43) is bent rearward in its first sections (43c) in its tensioned, worn state

and the second section (43d) that connects the two first sections (43c) forms a
section of a circular path.

13. The phone according to one of the preceding claims, wherein the spring
steel is twisted in such a way and the bending points (43e) are realized in such a

way that the head strap (43) is only stabilized in the worn state.

14. The phone according to one of the preceding claims, wherein exchange-

able ear adapter rings (41a, 41b) can be fixed on the transducer housing (41,
42).

15. The phone according to Claim 13, wherein recesses and/or grooves are
arranged in the ear adapter rings.
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25 15. The phone according to Caim 13, wherein
recesses and/or grooves are arranged in the ear
adapter rings. 19- 16. An ear adapter ring for an ear
phone that serves for being fixed on a trans- ducer
housi ng of a phone and f eat uf 63" an i nner and an outer
edge, wherein recesses and/or grooves in part extend
axially toward the inner edge. 17. The ear adapter
ring according to Claim16, wherein the ear adapter
ring 5 has a convexly curved cross-sectional surface.

18.4~Th . ing according to Claim116 or 17,
SsSB40l ) B0 LRl v
t hduegrieusihe oéaesond andfeaksas adiapérednd arm@uteMedye, wherein
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and_a _10 second body (2) that can be accommodated by
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.tube in such a way that the adjustnent of the
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20potéetaimutemghit (aNis@bRged WhBe Wkt bddl) (2 ntéﬂjcﬁta_vl/ﬁﬁ\ﬁgt the
ong,.o enip éla%, ?O an i nner tube uni 2) with a
fi FEYSURS ‘%t S BYRBIRRRICT Wi s yRreddug 1§ta refatye mavemapce-
t hieeeb ¢henrenhollawgaie (t)i amaehe sedonidtboti@)2)t hat features a
projection (6a) on its upper side, a counterpart (4)

. : . j ect i 4a). and is :
o o iRe B 80 0ORaRY RS 8P oAl R gusisoe uri
i ! bafthan speniubgsinit 12) woéretrhe patahitgmétabenit @pistitidngéd in the
Y\hﬁ‘rﬁ@rit!]‘bet m%utha%ag;tHgtﬁtagg!jjhst(nle)nt stthg%%peenﬂor%\éteerr u%ip%) is var-

i nner tube unit (
ied due to a relative movement between the outer tube and the inner tube.

21. The volume control unit according to Claim 19 or 20, featuring

an outer tube unit (1) with at least one opening (1a),

an inner tube unit (2) with a first and a second end (2a) and a slot (2¢)
arranged therebetween,

a potentiometer unit (6) that features a projection (6a) on its upper side,

a counterpart (4) that features at least one projection (4a) and is realized in
such a way that the projection engages into the openings (1a) of the outer tube
unit (1),

wherein the outer tube unit (1) is pushed over the inner tube unit (2) and
the projection (4a) is inserted into the opening (1a) in such a way that it engages
into the slot (2c) and cooperates with a projection (6a) of the potentiometer unit

(6) in such a way that the adjustment of the potentiometer unit (6) is varied due to



the projection (4a) is inserted into the opening (1 a)
in such a way that it engages into the slot (2c) and
cooperates with a projection (6a) of the potentioneter
unit (6) in such a way that Ege adj ust nent of the
potentioneter unit (6) is vari‘ed due to -20- a
relative di spl acenent between the outer tube unit (1)
and the inner tube unit (2). 22. A head phone with a
vol unme control unit according to Clains 19 to 21. 23.
An ear phone, particularly an in-ear phone, with a
ho res, a . lower sectjion (32a
lé%%gv‘;gg%'ﬁ%%ﬁ%”‘é’%? o tg%ﬁ%f fupg)unit earﬂé’utﬁemerl fepit
seé¥|on (32a) has an inner side (32c) that is
essentially realized straight, wherein the housing
(32 T ealessehoRl WRRSIoFEE LA AR (3 gaggff g BEATOARL!N9
the el ec- troacoustic {rans ucer B¥elhioz
concavel y curved recess (34, 35) is prOV|ded in the
tr &Asi (G APeRE. Batipelerly ene- e@rwéwpns ogith a)hOL(s’Briga()BZatmdt fea-
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f e3¢ P8 rst fastening unit (311) that is
arranged in the region of the first corner (301) and a
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un®ftthe B%SK.:IS}St hat is 20 arranged in the region of the
second corner (302) and a fourth fastening unit (314)

th th d
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wherein the second side of the pocket features a third fastening unit (313) that is
arranged in the region of the second corner (302) and a fourth fastening unit

(314) that is arranged in the region of the third corner (303).

26. The pocket according to Claim 25, wherein the first corner (301) is folded
along the first predetermined folding line (301a), and wherein the second corner
(302) is folded along the second predetermined folding line (302a) in such a way
that the third fastening unit (313) is fastened on the first fastening unit (311).

27.  The pocket according to Claim 26, wherein the third corner (303} is folded
along the third predetermined folding line (303a) in such a way that the fourth
fastening unit (314) is fastened on the second fastening unit (312).



27. The pocket according to Caim26, wherein the
third corner (303) is folded along the third
predeterm ned folding line (303a) in such a way that
the fourth fastening unit (3%4) is fastened on the
second fastening unit (312). - 28. A phone
featuring exchangeabl e acoustlc el ements, wherein the
exchangeabl e acoustic elenments are designed for

i nfluencing the acoustic properties of the phone. 29.
The phone according to Claim28, furthernore featuring
a @gong H %g (402) and at | east one recess (405)
in the ousi®ng (402), as well as an
exchangmlnee@m@amusoc aleimien(s4 Odperdimale @@ﬂar’@%able acoustic
de f n.the recess The
hene aece arsg edbeaond fie S50 Gpbesries sidne e
exchan eabl e acoustic wunits are designed for altering
an28f f ébe pheneacsastingto/dhiones, cmrmdmomfeamnnge pBdne AbEsing
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exchangeabl acoustic ment
f oF?‘ﬁr@f‘g%aé?? AeHghc Lnik #Odaimat can kg eerectiabiyt et onadrén the recess
pl ewegl i n a corresponding recess in the phone in order
to thusly influence the acoustic properties of the
&9 32. The phone according to one of Clains 28 to
mE?eeP?Prter?éca%’mssstqua'mﬁ& or 2% wheeetiuthesxabarlgeasle acoustic

onmacwelﬁbag@éd tr BlkdrRgldnVeeRRRY: Mistic volume of the phone.

31.  The phone according to one of Claims 28 to 30, wherein the exchangeable
acoustic elements are realized in the form of cartridge-like damping elements that

are placed in a corresponding recess in the phone in order to thusly influence the
acoustic properties of the phone.

32.  The phone according to one of Claims 28 to 31, wherein the acoustic unit
features at least one acoustically effective opening.



