1 S EAKER UNI TS FOR HEADPHONES This invention relates to speaker units
paryicularly, but not exclusively, for headphones. CGenerally, open air type
heddphones i nclude an ear cup form ng a perforated housing, and an ear pad
which is formed of pol yurethane or 5 simlar material having air
perneability, so that sound which is generated and obtained froma

- di aphragm of the headphone wi |l be radiated t heret hrough to t e, WSEN 3uch "'
open air type headphones are confortablelto wear and do not cAus ée%ék Si ve
pressure against the ears. In such open air type headphones, however, since
the sound is 10 radi ated to the outside of the headphone housing,
stronger sound pressure i sSPENGERWNITST OR HESORHOMES headphones.
Therefore, open air type headphones are constructed so that the anplitude
of notion of the diaphragmis larger than in closed headphone t
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in saPd fr a?ﬁéjla%?ddFCaHPﬁ aykside ©f the é“%d?‘é@”%ﬂ@@%tﬁﬁ%ﬂeérﬁ%'aﬁ PrEFSHRR 1S 30

a bobbi n wopkHliMd NtranVahceidsed! tge8NREddHThohes.Sai Thetiediy, agpe@ndirditsposed

headphones are constructed so that the amplitude of motion of the

diaphragm is larger than in closed headphone types.
A result is that if there is a very high output level from an amplifier
15 connected to the headphone, and this may for example occur accidentally,
the diaphragm will ' be very strongly vibrated and the bobbin which carries
the voice coil and is attached to the diaphragm will have a large movement.
At such times, the bobbin can be caught on the yoke or pole piece
comprising the magnetic circuit of the speaker and cannot then return to its
20 predetermined.rest position. In the prior art, the con'wpliance or linearit'y of
the edge portion of the diaphragm is intentionally selected to be smaller
than that of the remaining portion of the diaphragm, so as to protect the
diaphragm from protruding. However, a speaker constructed in this manner
will h.ave less dynamic range and poor sound ‘characteristics.
25 According to the present invention there is provided a speaker unit
comprising;
~a frame;
a magnetic circuit havin'g a magnetic gap and mounted in said frame;
a diaphragm with its outer edge mounted on said frame;
30 a bobbin wound with a voice coil connected to said diaphragm and disposed

within said magnetic gap; and



Wi t hi.n ‘sai d nagnetic1gap, and 2 protecting neans attached to said fr .5
and di sposed at the-front of said diaphragm said protecting nmeans havi-ig
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one opéni ng and one projection facing
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protecting neans.being engageable with said di aphragmonly when said

di aphragmis over-driven. 5 _ According to the present invention
provi ded a-speaker unit conprising; a cylindrical frane menber; a

there is
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a front protective cover attached to said frame and having at least one

inwardly extending projection which extends towards said dlaphragm and is

~ engageable therew1th when said diaphragm is over-driven.

R connected by a headband 3.
Each 18f t rf@iqddiapsragsn and a1y %CQIRWt%ﬁ@QFFB@t ed in the same manner,

and

e side awa fron1th ear and an ear pad 5

The mventmn will now be described by way of example with -

. reference to the accompanymg drawings, in which:
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~Figure 1 is a perspective view of a headphone including an
-embodiment of speaker unit according to the invention; '
Figure 2 is a sectionai view of an embodiment; and

Fxgure 3 is a fx‘ont ptan view of a protector utilized in .an

' embodlment
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. Figure 1 illustrates a heacphone 1 which has a left headphone unit 2L
and a right headphone unit ZR connected by a headband 3._ Each of the units

2L and 2R are constructed in the same manner, and includes as a housing é'._'

an open ear cup which is perforated with a plurality of air vents ta on the

~ side away from the ear and an ear pad-'S which is composed of air permeable

30

7 of the shape xllustrated in Fxgure 2 and comprises a hollow portlon 7ain-

material such as polyurethane and which is attached to the ear cup 4 on the
sxde engageable with the ear. '

As shown in Figure 2, the headphone unit 2 includes a speaker unit 6

which is mounted within the housing 4. The speaker unit & corrpr'ses a yoke’

the centre of the yoke 7 and with a disc-shaped extending portion 7c which

35

extends from the hollow portion 7a and is formed with openmgs 76 for -

controlling the back pressure of the speaker. The outer edge 7b of the yoke

7 is ring-shaped as shown in Figure 2. A permenent magnet 8 is attached to



material such as pol yurethane and which is attached to the ear. cup 4. .ontfe

si de engageable with the ear. 30 As shown in Figure 2, “the o
head unit 2 includes a speaker unit 6 which i.s nounted within the _
housiy The speaker unit 6.conprises a yoke 7.of the shape illustrated
in Fi e 2 and-conprises a hollow portion 7a iin the centre of the yoke 7

and with a disc- shaped extendi ng portion 7c whi ch extends from the holl ow =
“portion 7a and is' fornmed with openings 7d for 35 controlllng the back —
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speaker wunit, nt a protector 15 is nmounted at the front
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of the di aphragm e protector 15 can be made of a netal such as
al umini um and has a Peuskiuctyreopf gpeninegker saitag thusudescaided llsrtslmlljiur@s a2

and 3 at pggdet @om&ﬁ@om%b%@?%mprbu‘f‘?ﬂtthlsaédwgéhlmu?\@ Pp At R 151R: hdunted
connectd to the outer edge t Re yoke asiillustrated in Figure 2
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15 Extending inwardly from the central portlon of the protector 15 are a’

 plurality of projections 15b-which are ca_pable of engagmg the diaphragm 13
and limiting its upward motion relative to Figure 2. The projections 15b- of
which there are four illustrated in Flgure 3, although the invention is not
limited to a specmc number of pro;ecttons, are located such that they.

20 engage the dlaphragm 13 in alignment with the bobbin 10 as can be clearly
seen in thure 2. ' ' '

The projections 15b have a length SO that they are designed not to
engage the dlaphragm 13 under normal operation of the speaker and even
when the diaphragm 13 is drwen at the maximum range at which a normal

25 audio signal is fed to the voice coil ll. Thus, in normal operation, the .
| speaker ‘operates’ w1thout engagement between the pI‘OjECthInS '15b and the

“diaphragm 13. o _ .

~ However, when an abrupt htgh level signal whxch is greater than'

- normally applied to the speaker is fed to the voice coil 11 which causes tne

30 ~diaphragm 13 to move an extreme amount as illustrated in Flgure 2 by a

'broken line, the connecting junction l3a of the diaphragm 13 and the bobbin
10 will engage the projections 15b such that relatwe to Figure 2 the lowest
portion of the bobbin 10 will not rise above the top surface of tne pole piece

9 or the upper plane surface of the extend'nn pertion 72 of the voke 7, _

35 Thus, the projections 15b act as a protector for the diaphragm 13 in
'that they limit the upward motion of the bobbin lO to the broken line
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20 . engage t he dlaphragn113 in allgnnent wi th the bobbin 10 as can be + "
c1ear|y seen in Figure 2. The projections 15b have a length so that they
are designed not to engage the di-aphragm 13 under normal operation of the
speaker and even when the diaphragm 13 is driven at the neaxi mum range at

whi ch ‘a nornmal 25 audio signal is fed to the voice coil 11. Thus, in

.nor mal operation, t he speaker operatqf wi t hout engagement between the

Yrojections 15b and the di aphragm 13." However, when an-abrupt high |evel -

. signal which is greater than normally applied to the speaker. is fed to the
voi ce coil . [ e v ene
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ri se above the top surface of the pole piece 9 or the upper pI ane surface -
of the extendiM§opdiet Prakecter 3o semeesyakan pquidiger and it is formed withdhe
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formed with the ura forrre € outer .
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rati ons o ahra control led so that the
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_ P ragm Thus, it is seen that the protector 15 protects the dxaphragm 13 and -
‘under normal operations the projections 15b do not engage the dxaphragm :
. 15_ - 13, However, during extreme loads which are hxgher than normal and which
| indicate a condition which would overload the dlaphragm 13 the projections
15b engage the dxaphragm 13 and hold the bobbm 10 to the hmxtmg position

as 1llustrated in dashed line in Flgure 2,



as illustrated in dashed line'in Figure 2. CLAI M5 1. A speaker unit

ffo eing injured by contact by an obstacle outside of The s Ftaf.

it is seen that the protector. 15 protects the under ‘“_i
operations the. projections 15b do not engage' um 'm

'13.  However, during extreme | oads which are hi.gher tHhant

i ndicate a condition which would overl oad t he”di aphragm 13 the pr 01 ectl ons

15b engage the di aphragm .13 and hold the bobbin 10 to the limting position V,

conprising; a‘frame; a magnetic circuit having a magnetic gap and nount ed
in said frame; a diaphragmwith its outer @g&,ﬁdﬁunted on said frane; 5  a
bobbi n wound with a voice coil connected to sai d di aphragm and ‘di sposed
within said magnetic gap; and protecting neans attached to said frame and

di sposed at the f}ont dfspeaker HhFRAMRGIHNGai d protecting means having at

| east one openi ngg aggjn@ne pr 01 ection facing said diaphragm and said
protecting mneans bein eable with said 8m$hrg§1m only. when said

di aphragmis over? d’talg\'i‘ch “2"‘”“ ﬂ%%gé‘dﬁ@?”%‘f gaée & &g fr‘??rfet/vher ein.
sai d opening is .ps aidpteshrh it etsauit er eacyesmooﬁta:amdsmﬁcftrmte; ng means. 15 ..
3. - - A speaker unit_ accor di to_claim1. wherei ctiol

al i gned wi t h’sai d® BSBR nwo'ﬁndqg”th 3 \gies, PR} ciﬂﬂnfcg g 8?% ltaghralg ahéfls’posed
wherein said proj ‘ertmrosaxdanm\ettdgnpedndt t he edge of sai d openi ng of 'said
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menber; a diaphr MWL it outer egea to sal rame nmenb
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pro;ectlon facing -said dlaph_r_agm,_and said protecting means being - -

S 10 engageable with said diaphragm only when said oxaphragm is over-driven.

2. A speaker umt accordmg to clagm 1 wherem said opening is pronoed -

in the outer area of sald protectmg means

15 3. A speakef‘ unit accordmg to claxm 1 wherem said projection is allgneo |
with said bobbin. '

4. - A speaker _ unit ac;'cor'din.g '_to :cla;lm 1 wherein _said projecti'on- .is
.'positioned at the edge of said opening of said protecting means. |
20 | | | |
5. A speaker unit comprising;
a cylindrical frame member; ,
a diaphragm with its outer'edge attachEd to said frame member,
‘a cylindrical shaped bobbin of axial length T attached to the rear side of
25 said diaphragm and a voice coil mounted thereon;
a magnetic circuit with a pole piece attached to said frame adjacent to saxd
bobbin and magnetlcally coupled to sald voice coil; and )
a front protective cover attached to:said frame-and hav mg at least one
inwardly extending projection which extends towards said dlaphragm and is

30 engageable therewnth when said dlaphragm is ov er-drwen.

6. A speaker unit accordmg to clélm 5 wherein said frame has openings
formed in the portlon at the rear of ..h,e diaphragm and said front protective

‘cover has opemngs formed therem.
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25 . ,sald diaphragm and a voice coil nounted thereo et| C circuit
with “a pol e piece attached to said frame adj a d bobbi n and '
magneti cal 'y coupl ed to said voice coil; and Wﬂﬁmﬂm{fw cover -
attached to said frane and havi.ng at | east one 4 n .'

proj ection which extends towards said-di aphragmand is engageabl e
therewi th when said diaphragmis over-driven. 6. A speaker uni t

é(fcordl ng to claim5 wherein said frafre has openings forned in the portlon- :
‘at. the rear of the diaphragm and said front protective cover has openings
formed therein nit acc rdlng L.m 6\/\/nere|n
said one' |nvvaAdf@/eagffe%fn@ccoﬁagﬁeg?i%iﬁ'm g F'erg‘fﬁ s%atﬂn%n’%e&ﬁe Yof said
cylindri o:adtemd)ag)emt-oﬁnmmm.is &ligned Withpeakedgeunift saidcoylindripal oshdp@idm 7
~wherein %Q%H,Lal ity of i nwardl'y extending projections are aligned with the
edge of sal obbin. 9.. A speaker unit according to claim 8 wherein
the lengths of said extendi ng projections is such that the outward novenent

of said ?Dbb' M ispehikdF LAY dkoh@ihg W@laﬁrﬂaﬂ V\Hé?e'lneé‘%uh'am PlorSalvdrdgbbi n.  10.
In a headphone a speaker unit accor % :egggngone he preceding cl ai ns.
e

11. A ﬁé@i’l@?g Hmlﬁcga%%?%ﬁlﬂ%eldyw‘éﬁ t ﬁé'rdeb‘ﬂ’é’é’brl bed with reference
to the accorrpanyl ng drawi ngs. The text of the specification has been '

repr oduced - hot ocopyi ng t he Ilca riginal scrpt It may
cont ain ; few n?ﬁﬁ%%’ﬁt”é‘"\?\kﬂcﬁﬂr‘gg P %t ‘“’?‘Br‘?lgaﬂ'}/ep? hg Br $Yfnal
typescri Fﬁxtmmealprmagtxbimwsmi‘eﬂ@temeswmgerbenovapem efl said bbebxprxem ses of
the Pat er?lmlgé 5:8 Bot more than the length T of said bobbin. - : RS

10. In a headphone a speaker unit accordlng to anyone of the precedmg

- claims.

ll S A speaker unit substantially as hereinbefore described with reference
to the accompanying drawings. ' '

The text of the specification has been remduce& oy pbotocom the applicants original
typescript. It may contain a few amendments which are difficult to read. The original -
typesczipt conta.x.m.ns these amendments pay be inspected on the premises of the Patent Off:.ce



