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(54) Title: EARPHONE WITHOUT IMPULSE NOISE FOR PROTECTION AGAINST CONDUCTIVE HEARING LOSS
(S7) Abstract

' Anemphonewuhmtlmpulsenmseforpmtecuonagahstcmducﬁveheaﬁng
loss includes an earphone housing (40) and a loudspeaker (50) mounted in a'sound
chamber (43) therein. A front end of the earphone housing has an earplug (41)
adapted to be hanged between the tragus and the antitragus of the external ear while
arear end thereof has a hood (42) with a hollow sound chamber (43). A loudspeaker
issuppomdlnttwhollowwundchmnberofthehoodaroundwhlchaplmhtyof
sound holes. (44) are distributed, wherein a. sound output end of the :
must be positioned facing to the hood and opposite to the earplug. A conductive
cord(ﬁO)mcmmctedatthebommeudofmewphonehousingforummmng
elechccunentuoﬂ:eloudspeaker _




sound increases by 10[err] . However, even a sound pressure with 60
decibels isn't a loud sound, ‘and 20 it's nearly equal to a great sound a
few feet away fromus in our daily life. A human ear, as
shown in Figs. 1 to 3, consists of three main parts - the external ear 10,
the niddle gﬁ?’%ﬂﬁﬁ‘and the inner ear 30. The external ear F§T{URY%Rtts the
helix 11, Tffee antihelix 12, the auricle 13, the concha 14, the
antitragus 15, the tragus 16, and the external auditory canal 17

whose length of an adult is about 24mm The tynpanic nenbrane 171 is

I ted i ' ' ' | 17. Th
egfgr ﬁal | au |?gﬁg‘gmﬁgﬁgl‘§ %ﬁgﬁgw&qg&r)g%w%eg:p:t ed by tﬁe
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t ynpani c m ddl e ear 20 is the ear drum formed
bet ween the external ear 10 and the inner ear 30 and having the
mal | eus 21, the incus 22 and the stapes 23, wherein the end of the

mal l eus 21 |ies hidden in the tynpanic nenbrane 171 while the body of

PCT/ US99/ Bieldief the Inventign nm| | eus 21 and the head of the incus 22 are joined
together to be a joint. Besides, the incus 22 has a short |leg 221 and
a longsleg 222, THépre€dnd invamichRlates! 16 Can2 éakpoR@ Witheut iiplse\Abise ®r pritect®Ar drum
while the epd of .the |Lon Ie&ZﬁZ is linked to the heag of tr}e st apes 23.
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the | abyr| . ereip.t A ocC a, 31 caont S, the hunman aring
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two fine thadirect impactnfthesownd ppssswge.capsul e; i n addition, sone perilynphs in

t he nost - . outer layer thereof cover the cochlea 31 and the labyrinth.
32. These peril ynmphs are functioned as ~an air .cushion to provide an
excel |l ent protection when the head gets an intense vibration. In.fact, 10

t he coehl Backytownbofithe Ihwdngibphnt h 32 are floating in the fluid of the .

| ynphs. The inside of the cochl ea 31 consists of three parts --the )
scal e vestibulig ; 0 L. quet . o ont. &l ni ng
perilynmph. The ﬁe‘%\r}gngegﬁ{’@n* Wﬁ@%@@%%&%% g@ﬁ‘?ﬁﬁ%@%‘f“ﬂ“@%oﬂﬁg%rl | ke
nerve transmitted in the form of energy. The farther the sound travels the greater energy it contains (like -

thunder or sound from gunshots). Therefore, energy in the sound is measured by the logarithm
system while decibel(s) is often used as the unit to measure the sound intensity. However, the
15 “decibel” is not an absolute value, but a relative value, such that the decibel means a comparison
of the intensity between two sounds. Hence, if we say-how many decibels a sound has, it means
* that how many times its pressure greater than a certain reference one. When an audiometer is used
to measure the hearing and the decibels increase from 0 to 60, it is indicated that the energy in the

. sound increases by 10°. However, even a sound pressure with 60 decibels isn't a loud sound, and

20  it's nearly equal to a great sound a few feet away from us in our daily life.

A human ear, as shown in Figs. 1 to 3, consists of three main parts - the eXtemal ear 10,

_ the middle ear 20, and the inner ear 30. The external ear 10 includes the helix 11, the antihelix 12,
the auricle 13, the concha 14, the antitragus 15, the tragus 16, and the external auditory canal 17
whose length of an adult is about 24mm. The tympanic membrane 171 is located in the most e
25  side of the external auditory canal 17. The external auditory canal 17 and the middie ear 20 are
separated by the tympanic inemb_rane 171 while the middle ear 20 is the ear drum formed between

the external ear 10 and the inner ear 30 and having the malleus 21, the incus 22 and the stapes 23,
wherein the end of the malleus 21 lies hidden in the tympanic membrane 171 while the body of

1



endi ngs. Besides, the oval wi ndow 33 and the round wi ndow 34 are | ocated
near the wall surface of eardrum of the middle ear 20 while the base
of the stapes rests against the opening of oval 15 w ndow 33 and the
inner side thereof is attached to the scala vestibuli 311 of the cochlea 31
o) t hawovdreiseochl ea 31 can receive the sound pressurel’qli/%ﬁ?ymfi ed

from the adhliRhy2i%55'ufl i fihd fieus'd8 are joined topUAK 1 kIR Bhvides, i hiAHED 1O
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partially ?@Fﬂéﬁ@&"&%‘“ﬁ@%’é 1% 4gus 76 while anot her portion of
t he sound pressure passes through the tynpani ¢ nenbrane 171 into the mddle

ear 205 The por tNiereovef, tehienes @amnid jnacladesithecdchies 3hand the dabytinth 38 nwhereinl thient o
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the cochl ea e I nner ear pressure i's
t ransni t t @8 aisypuships ta provide dn exeellont protectiony when the headgatan @WIVM@E Inflact.he

i NNer 10 the &ﬁmeﬁﬁl and the labyrinth 32, are ﬂGﬁﬂx%Qﬂ‘%ﬁ‘é‘hM 1oftﬂéqyﬁa\»&”9‘hd0fm§ e
transmtted into t n-ear |s divided into t parts to enter the

i nner ear °W°aﬁdwsw,ﬁts tﬁ@e PRt uthe P%M?'@d“ﬁf‘ﬂ‘%@% ‘B‘P the cprllear duct
ossi cl es icBiitainiag pefilym EV'PHe mrml@ens 31 theScoenle£ 3€fcbmaih iabeut BODOO MERtKe afREvet han:

i nclow 34 e Peiteog il Hindow o5 g rq"ngwgﬁg% SISl e i el suace
pressur e tof aardnmt ofattle imdddle édn @0 arehild thenbasé of ‘the stipebdieses gpainstXfie amhugaﬂswﬂg by
vay. Ofyst NSyiilow SF&la'tha inner side thereof is anached to the scala vestibuli 311 of the cochlea 31 so

that the cochlea 31 can receive the sound pressure transmitted from the auditory ossicles while the

round window 34 is attached to the scala tympani 312 of the cochlea 31 in order to directly receive

the sound transmitted from the eardrum of the middle ear 20. |

Furthermore, after the sound pressure is transmitted from the tragus 17 to the tympanic
20 - membrane 171, a portion of the sound pressure is partially reflected back to the tragus 76 while -
. another portion of the sound pressure passes. through the tympanic membrane 171 itito the middle
ear 20. The portion of the sound pressure that has been transmitted into the middle ear 20 has a
certain part pass through the malleus 21 and the incus 22 into the foot-shaped end of the stapes 23
(those who consist of the malleus 21, the incus 22.' and the stapes 23 is hereafter called auditory
25 dssicles), and then through the oval window 33 into the cochlea 31 of the inner ear 30. The rest of
* the sound pressure is transmitted by the air medium in the eardrum into the cochiea 31 of the inner
ear 30,

Consequently, the sound pressure transmitted into the human ear is divided into two

parts to enter the inner ear 30; however, the sound transmitted by the way of auditory ossicles into

30 the oval window 33 is more effective and important than that transmitted by the air medium
through eardrum into the round window 34. The reason is that 99.9% of the energy of the sound
pressure transmitted into the eardrum of the middle ear 20 and passing by way of the air medium



PCT/ US99/ 02446 t hrough the round w ndow 34 into the per| | ynph of the

cochl ea 31 s consuned or reflected back " by the fluid surface. Only
0.1% of the energy is able to pass through the perilynph into the
cochlea 3 1. Accordi ngly, the nost effective way of the
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whi | e t he Al Shat %ﬁ&é“}.’ ‘[é?°PT‘°I’GM“‘HWHY pariex 9b thebrpincAtlasteitie®s t han
1 80dB. Hausndasve can @hdedstdndper cepti bl e sounds are suitable for the human ear
to receive. The pitch in. t he |rrproper range (sound pressure over-90dB
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ossi cl es ressure transmtted in the mddle ear 30 20"
si mul t ane sfbﬁﬁ%réiea?g§ li!tg""r‘f){./‘)aalyt’%l“"ndow 33 and the round wi ndow 34 in the

vesti bul i 33 and it is
: The reason lies in that the sound pressure of the industrial noise stimulates the hanrhke |

nerve endings in the ear to generate a displacement or a bending. They return to the original state

25  when leaving this noise circumstance for a period. The restoring effect of the hairlike nerve
endings worsens more and more with the time and causes the hearing damage in the inner ear.
This kind of hearing loss mostly belongs to the perceptive hearing threshold while the other kind
is mostly caused by a direct strike on the head or an instant impulse noise, resulting in a damage of
the ear membrane or the auditory ossicles so that the sound pressure transmitted in the middle ear

30 20 simultaneously enters the oval window 33 and the round window 34 in the vestibuli 33 and it is
counteracted by each other. Accordingly, a hearing loss is caused. This kind of conductive
function loss in the middle ear is called conductive hearing loss.



counteracted by each other. Accordingly, a hearing |loss is caused. This.

ki nd of conductive function loss in the mddle ear is called
conductive hearlng | oss.
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15 the sound transmission is called "sound pressure”.

Accordingly, the sound energy trafxsmission is a continual connection between a high
pressure space and a low pressure space. This pressure space as the wave include; the wave peak
and the wave valley which move forward unceasingly, so that the moving direction of the sound
produced by the loudspeaker is q@mple.tely driven by the sound pressure and the people in the

20  farther place is also able to hear the soupd or music produced by the lpudspeaker. )

Furthermore, the 'transmissioﬁ way and the distribution state of the sound produced by
the loudspeaker depend on the frequency of the loudspeaker. For example, the low tone of sound
itself has no direction. When it sounds, it is slowly propagated to all directions. Therefore, the
furnishing place for the super low tone is not so demandihg as the common loudspeaker while the

25 propagation way of the high tone of sound is similar to laser rays whose proceeding direction is
almost straight, so that surfaces resulting in reflection should be prevented for the ﬁnnishing
direction of the high tone body from the counteraction of tone quality and the destruction of the
sound field. In other words, the sound pressure 1s the same in all of the propagation directions
when the loudspeaker sounds. However, the front direction of the loudspeaker must face the

30  continual double impact of the sound pressure and the high tone. Thus, a strong feeling and an
obvious vibration are produced when we are hearing the Rock & Roll of the heavy metal music or
fast rhythm music.



and the wave vall ey which nove forward unceasingly, so that the noving
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sound l?l ol OR%JS%'[ pmu&ﬁ-m glr catphone is kLout ﬁ)dﬁ% g%erthan at from t%e common
' loudspeaker wnh respect to the same sound received by the car. In addition, the sound pressure
generated by the earphone of the Walkman is always over 90dB; there'fore’ the conductive function
loss of the middle ear or the hearing loss is easily caused by such strorig sound pressure and the

unceasing impact noise.

20 Summary of the Invention

The applicant is a licensed doctor having clinic expetiences for years. Since patients
with hearing loss seeking medical counsel are more and more young beople'and the applicant |
found that the reason for that lies in the use of the Walkman resulting in the damage of conductive
function in the middle ear. Besides, the impulse noise is the main reason for the damage of the

25  tympanic membrane and the auditory ossicles. '

Accordingly, it is a main object of the present invention to provide an earphone by
which the splendid music is able to'be heard as by the conventional earphone and the conductive
function of middle ear is protected against damage resulting from impulse noise.

It is another object of the present invention to provide an earphone without impulse
30 noise for protection against conductive hearing loss, in which both the sound emitted by the

5



sound i s played, even the smal | | oudspeaker installed in the eérphone has

its own sound field range. The difference only lies in the di-fferent
intensity. The conventional earphone has two types. One is
the earplug type and the other is earnmuff type. Wi chever earphone

IS used, itswbowgpweaker is pl aced near the outer openi ng opciA8osrokils
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t he | oudspeaker. Though an excellent tone quality is able to be received by
the ear through this way due to the fact that the ear is within the sound
field range of the | oudspeaker and the sound pressure is vibrating
bet ween the | oudspeaker and ear nenbrane. 15 Mor eover, the sound
pressure fromthe earphone is about 10dB hi gher than that fromthe common

| oudspeaker with respect to the sane sound received by the ear. In

addition, the sound pressure generated by the earphone of the WAl kman
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m ddl e ear or the hearing loss is easily caused by such strong sound
pressure and the unceasi ng i nmpact noi se. 20 Summary of the

| nventi on ' The applicant is a ticensed doctor having clinic
experiences for years. Since patients ~  “wth hearing | oss seeking

medi cal counsel are nore and nore- young people and the applicant
found-that the reason for that lies in the use of the Wal kman resultlng in

t he damage of conductive function in the mddle ear. Besides, the

i rpul se noise is the main reason for the danage of the 25 tynpanic
nmenbrane and the auditory ossicles. = - "3 Accordingly, it is a
mai n obj ect -of the present invention to prOV|de an ear phone by whi ch
the splendid nusic is able to be heard as by t he conventional earphone and
t he conductive function of middle ear.is protected agai nst damage
resulting frominpul se noise. ) - It is another object of the

present invention to provide an earphone w thout inpulse 30 noi se for
protectian agalnst conductlve hearing loss, in which both the sound enitted
by the 5



PCT/ US99/ 02446 | oudspeaker in the earphone and the sound outsides can be
caught by the ear. so that any events outside can be realized at once

wi t hout taking off the earphone. PCT/ US99/ 02446

Brief Description of the Draw ngs Fig. | is a cross-sectional view of
the human eawos9m1946 Fig. 2 is an assenbly view of -‘the nal | REEHUSHAR4S ncus,
and stapes .of the mddle ear. Fig. 3 is a perspective view of the
external ear. - 5 Fig. 4 is a perspective view of the present invention

hanged betpifDesBiptioniciifie BRawings i t r agus.
Fig. 1 is a cross-sectional v1ew of the humeh ear. -
Fig.2is an- assembly view of the malleus, the incus, ano stapes of the middle ear.
Fig. 3 is a perspective view of the external ear. |
5 Fig. 4 is a perspective w)iew of the present invention hanged between the tragus and antitragus.

_Fig.5is an elevanon view of an earphone accordmg 10 a preferred embodxmem of the present

invention.

Fig. 6 is a partially sectlonal view of the earphone accordmg to the above preferred embodiment of

* the present invention.

10 Fig. 7 is a cross-sectional view of the housing of an earphone according to a second prefen'ed_
' embodlment of the present invention.

Figs. 8A to 8C are the front, rear and side views _of the earplug mounting ring according to the
above second embodiment of the present.invention. :

Fig. 9 is a schematic view of the earphone connected thh the earplug mountmg ring accordmg 10

15 the above second embodlrnent of the present invention. -



Fig. 5is an elevation view of an earphone according to a preferred

enbodi nent of the present I nventi on. . Fig. 6 is a partially
sectional view of the earphone according to the above preferred enbodi nent
of the present invention. 10 Fig. 7 is a cross-sectional view of

t he housi ngwefeeRivbagar phone according to a second preferredPCT/USa#I6dI ment
of the present invention. Figs. 8Ato 8C are the front, rear and side
views of the earplug nounting ring according-to the above second

enmbodi menpepfilel Tresbsi 6fﬂh@‘P?£Fefr9&‘Embodunexﬁ g. 9 is a schemtic view of
t he ear phone connect d wth the earplug nounting ring according to 15 the

above second enbodi nt of the present invention.
nR grrmm; to lggs 4 to 6, an earphone without impulse noise for protection agamst

conductive hearing loss in accordance with a first preferred embodiment of the present invention
comprises an earphone housmg 40, a 1oudspoaker 50 mounted inside the earphone housing 40, and.
5 aconductive cord 60 connected to the loudspeaker 50.

. A front portion of the earphone housing 40 provides an earplug 41 adapted to be hanged
~ between the. tragus 16 and the antitragus 15 of the external ear 10. A rear portion of the earphone _
housing 40 has a hood 42, which defines a hollow sound chamber 43 therein. The conductive cord
60 is connected ata bottom end of the earphone housmg 40 for transmitting electric current to the
10 loudspeaker 50. A plurality of sound holes 44 are spacedly dlstnbutcd on the hood 42 to enable
' the outsnde sound entermg the earphone housmg 40 therethrough

The _lou_dspeaker 50 is' supported in the hollow sound chamber 43 of the hood 42. The

loudspeaker 50 has a sound output end facing to the hood 42, i.e.._réar portion of the eai‘phone

_ hoosing 40. while another back end of the loudspeaker 50 facing to the earplug 41 of the earphone

15 _ housing 40. In other words, the sound ootput end of the loudspeaker 50 must be arranged opposite
to the back of the earplug of the earphone housing 40.

~ As mentioned above, the earphone housing 40 is worn on the user’s ear by handing the
“earplug 41 between the tfagus 16 and the antitragus 15 of the exfémal ear 10, wherein the hood 42
of the earphone housing 40 is exposed outside the external auditory canal 17, In view of above, it
20 s realized that when the loudspeaker 50 inside the earphone housing 40 emits sound through the
sound holes 44 against the antitragus 15, the sound pressure is absorbed and rebounded by the -
.antitragus 15, so that the whole ear is situated in the range of the sound field of the loudspeaker
50. Accordingly, the tone quality received from the carphone of the present invention is the same
as from the conventional earphone; however, the sound pressure does not directly impact upon the
25  tympanic membrane 171 of the external auditory canal 17 while the instant impuise noise emitted
in the process of playing music can be avoided, so that the conductive function of the middle ear

20 won't be damaged to influence the conductive hearing.

Fig. 7 illustrates a second preferred embodiment of an earphone without impuise noise
for protection against conductive hearing loss in accordance with the present invention, which also
30 comprises an earphone housing 70 and a loudspeaker 50 installed therein. A front portion of the

g
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7 PCT/ US99/ 02446 Det ai | ed Description of the

Pref erred Embodi nents Referring to Figs. 4 to 6, an

ear phone without inpul se noise for protection agai nst conductive
hearing | oss in accordance with a first .preferred enbodi nent of the present
i nvention wo9%amsepri ses..an ear phone housing 40, a | oudspe®cavusSgozasaint ed

i nsi de theeg.@ bﬂﬁlng%sfé%n‘gl&to%@ﬂa%@?be e&o&g% Pﬁé}ﬁgm%coqﬁe%h‘gd to

the | oudspea e ear usi ng
40 provi desafamd aisched, gn she m@ptlédm@mphmrhgnmg 70 has abmllmaounmdmambqgvs 16

and the anmeﬁeiraﬂpﬁcéﬁneanémlﬁg%@roaﬂpeﬁé{ 501 égﬁtfafsowﬂ é}“rz%k&

ear phone housi ng 40 has hood™ 4 I nes a I ow soun

chamber 43°% e rface ‘é"dc@ﬁcf‘i?&'t PW"C%? H‘e ea"Ph°“°6hP"$'BS é%héeftdéﬁl‘&tcow GbiSt om
end of § hecmemmaeﬂhommgeﬂ@ férOfrarisin@fifglelebkid ScuibRCld it BikdspERLr 50 e 10

| oudspeake A ralit sound, hol es, 44 are_ s acedl d| stribute
t he hood 4%? ﬂ‘ﬁ‘éﬁi s°qm ¥°“P%8“%F§4W§?ﬁfﬁﬂ"%ﬁt‘@ ﬁ'ﬂ&‘s‘nﬁum ng
40 t her et hr ough. The | oudspeaker 50 is supported in the

hol | ow sound cha#bshowndn Fig. 7hémhmmmefeﬁédaembodxmentmdsqhebhdspeﬂﬁr$mw

housi ng- a0 RRE hdaih 70 shihal e 3R brelpee s il FRBERE bR At g Phins "
ear pl ug 41hewsingi7a ae@repwmded bysthe innetiwalhgf the backrend pfithe cavphaie howsing 70psondiat

out put 1@ndhe whble@as i9 YitmRa r .
back of the earpl &%ﬁgf th?gﬂgﬁ%&ﬁg@g@{”@%ﬂw%oﬁ{&%m d‘eto%\s&ai'&

menti oned FHVV cSams tp by the sonveational mmembwrvenﬂwemum axgn't bave
handi ng t hdn'ect xmpact upon the tympanic membrane 171 ofthe extemal audlto:y canal 17 while the instant

.lmpulse noise emitted in the process of playing musxc can be avonded so that the conductive
function of the middle ear 20 won't be damaged to influence the conductive hearing. |

15 As shown in Fig. 8 and 9 a third preferred embodiment of the present invention is
illustrated, which is an alternative mode of the above first preferred embodxment that the earplug
41 in the first embodiment is constructed as an mdependent component in this third embodiment,
wherein an earplug body 80 is installed at a bottom end of the earphone housing 40. The earplug
body 80 provides a plug hook 81 extending downwardly from an upper portion thereof adapted to

20 be hanged between the tragus 16 and the antitragus 15 and a ring seat 82 connected to a lower end
thereof for mounting the earplug body 80 to a rear end of the earphone housing 40. Also, the
earphone housing 40 can ad_;ust its position upwards or downwards with respect to the ring seat 82
in orderto fit the ear size of the user. '

Concluded from the above, the present invention includes the following advantages:

25 . 1. With respect to sound with the same frequency, the sound pressure on the human ear
- can be reduced to the lowest extent while the same tone quality to that of the
conventional earphone is achievable.

2. The external auditory canal of the human ear can be protected against the collision

of the impact noise so that the damage of the transmission function in the middle ear

30 . can thus be avoided. Therefore, a conductive hearing loss won't happen to the peoplc
loving to wear earphone for a long period..



earplug 41 between the tragus 16 and the antitragus 15 of the external ear
10, wherein the hood 42 of the earphone housing 40 is exposed outside
the external auditory canal 17. In view of above, it 20 is realized that
when the | oudspeaker 50 inside the earphone housing 40 emts sound through
t he SonBYesPhes 44 agai nst the antitragus 15, the sowmnainayesds e i S

absorbed and re t ;Qg W ear
situated in thetg(r)%ggg uwh’e s“éd'h %Adﬁﬁ?%ﬁ“dl{*gﬂﬁpyhﬂgh thg‘
Accordingly, the temhopamith ww@wﬁ%&cm@m@@ﬂr%&@a@ym@%m
invention is the sa@Bbleto be reafifediat Gk dtike@APMBPErattivnl ear phone; however, the
sound pressure does not directly inpact upon the 25 tynpanic nenbrane 171

of the external auditory canal 17 while the instant inpulse noise enmtted
in the process of pl.aying nmusic can be avoided, so that the conductive

function of the mddle ear ~ 20 won't be damaged to influence the
conductive hearing. ~Fig. 7 illustrates a second preferred
enbodi nent of an earphone mnthout i mpul se noi se for protection

agai nst conductive hearing loss in accordance with the present invention,
whi ch al so 30 conprises an earphone housing 70 and a | oudspeaker 50
installed therein A front portion of the

8 PCT/ US99/ 02446 - Earphone hou5|ng 70 is arranged
to be hanged betmeen the. tragus 16 and: the “antitragus .15 of the ear
and attached on.the concha 14. The earphoné housing 70 has a hol | ow sound
chanber 71 - therein for receiving and holding the | oudspeaker 50. A
plurality. of sound holes.-72 are distributed: on the surface around
the front portion of the earphone housing. and a conductive cord .60 is 5
connected at-the bottomend for transmttimg electric current to the:

| oudspeaker 50. The: ' | oudspeaker. 70- al so -has a sound out put end
arranged facing to a back end of the earphone housi ng. As

shown in F|g 7 of the second preferred enbodlnent when the | oudspeaker 50
in the

- 10
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ear phone housing 70 sounds, the sound pressure is emtted towards the back
wal | -of the earphone housing 70 and rebounded by the inner wall of
t he back end of the earphone housi ng—?ﬁ_’§o"t‘h—t ~ 10 the whole ear is
situated within the sound field of the Ioud fore, the tone
qual ity womatRsved i s the same to II ﬁkm mﬁal ROTHIRPAUO2446

act upon the

however , F@fﬁ%%oeﬁﬂ?%gssure won' t. have
t ynpani c rane of the external audl tory canal 17 while the instant

i mpul se noise enmitted in the process of playing nusic can be avoi ded, so
that the conductj vean earphoné Withduk ﬁﬁbu&@nbﬁ@fdi‘bﬁﬁcﬁozﬁigmnﬁ&omtﬁe IRarispenged to
I nfl uence the, conductive hearing. 15 shown i.n Fig. 8 and 9,
a third pPYRRISI8Y enbodi nent of the present invent | onis i 11 ustrated,
which is an alternative node of the above first preferred enbodi nent that
the earplug . aneatfhone housmgfcpmpnﬂmmhsﬁdaptsd towihsing banged| betwesnra tragus

body a8 i 4 SEIRARES of Al etk b s TP Rgk Bltn of said carphBy ng%ﬂmtﬁ“’*“g
earpl ug hood whichigefides phollavysaund chamber Hersin, 31plwnlity of sengd deles heing spacediym an

upper por igseibufed6f & hoadapt ed to 20 be hanged between the tragus 16 and
the antitragus 15, and a ring seat 82 connected to a | owerend t her eof

Aso the " "SusRisieakel VIOHL i oirted sh S8 elow i GeRBROR R AR O
downwar ds lma'dsﬂaakeemmgta doond dugput embfacingito @il hood and saidl reargpertion of $did carplonear

vention 1o id.s bk ond fcng to sid B 8P id Effhdnl ol Shot i FRES'

respect .t @utgmmd oﬁ\mmloumem almsqrhw toisaid backrf spdl erplyg of said edrphoneinan

ear . hous ~can be reduced to the | owest extent while the sane
tone quali ty to that of 't he conventlonal ear phone is
achi evabl e. The external audito ca of the. hupan ear
can be protect el °3§%H°H‘é°t°°t’hé"%'t"8 at'a bottom end sta“P eggph é’°1‘ﬁ‘ft§a§?

noi se so hhﬁstnnmhgeletatwgmreﬁn‘tomlohmmﬁ.sm on function in the m.ddl e ear 30
can thus be avoided. Therefore, a conductive hearing | oss won't happen to

t9he pqapl e 2.  The earphone aslrgéﬂeﬁ'ﬂ) él&n@%er@ﬂrs%%ﬂg% m?egka(ﬂgg'orﬂﬁﬂ g0l

front portion of said earplug housing.

3. The earphone as recited in claim 1 wherein said earplug comprises an independent
earplug body which is installed at a bottom end of said earphone housing, said earplug body
providing a plug hook extending downwardly from an upper portion thereof adapted to be hanged

20 between said tragus and said antitragus, and a ring seat connected to a lower end thereof for
- mounting said earplug body to a rear end of said earphone housing, wherein said earphone -
housing is capable of adjusting a position thereof upwards or downwards with respect to said ring

seat.

4. An earphone without impulse noise f‘of_ protection against conductive hearing loss,
25  comprising:

an earphone housing having a front portion arranged for being hanged between a tragus
and an antitragus of an external ear and attached on a concha, said earphone housing having a
hollow sound chamber therein, and a plurality of sound holes are distributed on said front portion
of said earphone housing; :

11
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PCT/ US99/ 02446 3. By usi ng t he present 1nvention, both t he sound

emtted by the |loudspeaker in the e sound out &ides
can be caught by the ear so that any e%ﬂm\maimmm“ are able to be
realized at once to take any proper act VWhat is C ained
i S: wO099/41946 1. An ear phone w t hout |rrpul Se noi se fROT/YSIBPZEE | ON

agai nst conduct i,y 0

ear phone housi ng @o%%?#é?ﬂ’gicﬂ%? %ppoﬁdg&a%({)baﬁ8°r“"ge°|hﬁmbﬁa°r§gs§l Ween a
tragus 5 housing saidh lendspeakerchavingfa spundoutpytrend aseanged\facing it abackeand plosaid on of
sai d ear phagy ﬁoﬁa%&ﬂg aid mcié%ﬁa facing to saitPfRcht Poi6R ofiGald Qﬁﬁhoﬂe hdtsing WiRpuay

chanber therein ural ity of sound hol es being, spaced dlstrlbuted
on sai d ho#id;sound ousput end of sid lquqsprakes J& aranecdoprasit o %ﬁ&@ﬁ& BRftion, of gaidy

hol | owsso héfehokkirg; d sai d hood, said . | oudspeaker having a sound
out put end facing to "sai d hood and said rear portlon of said earphone 10

housi ng, and a hack, end fagci to sai a hous
wherein said sounél""j""%"e °°rﬁ 'fh Eﬁﬁ“’gg{g{glbf’ igtﬁfegﬁéo g‘ﬁ
opposite ttonsmmuh@mmmpdmémpﬁmgcmf sai d ear phone

=
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housi ng; and a conductive cord which is connected at a

bottom end of said earphone housing for ‘transmtting electric current
"to said | oudspeaker. 15 2. The earphone as recited in claim]l
wherein said earplug is |ntegrally formed at a front portion of said.
ear pl ug housi W§.99/41946 . The earphone as recitedPCTUSIARSMG| -
wherein said earplug conprises an |nd ngpent ear pl ug body which is
installed at a bottomend of said earg e housing, said earplug body

provi ding a plug hook extendi ng downwardly from an upper portion thereof
adapted to be hanged 20 bet ween said tragus and said antitragus, and a
ring seat connected to a | ower end thereof for nmounti ng sai d earpl ug
. body to a rear end of said earphone housi ng, wherein said earphone

housi ng i s capabl e of adjusting a position thereof upwards or downwards

Wi th respect to said ring seat . 2 23 4. An ear phone

w t hout inpul se noi se foL—RLqQt eGi,) aI\ agai pst ﬁondgctive hearing | oss, 25

- conprising: e-\phoqe h&si hg havi ng 2 front portion
arranged for being hang veeny tra. ) and/an - am+4tragus of -an

external ear and SLe

hol | ow sound chanber t

distributed on said f.

11 |
10

“ co “\a-aa i oyki havi ng a
i\ \and X -Ihr:i+t ‘!\é%gﬁ" pl es are

Of ﬁ\:{: a]jﬂi\‘ rots b,
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PCT/ US99/ 02446 a | oudspeaker which is supported in said holl ow sound
chanber of said earphone housing, said | oudspeaker having a sound out put -
end arranged facing to a back end of said earphone housing, and a back end
facing to said front portion of said earphone housing, wherein said sound
out put end oWG¥4a%46oudspeaker is arranged opposite to sai d FOTIAWRIYMING | on
of sai d earphone housing; -and gonductive cord.which is connected
at a bottom end of said earphone hous%db fbr transmtting electric current
to said | oudspeaker.
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