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ARRANGE The invention re-I ates to a | oudspeaker z zgmrg conprising a .
first | oudspeaker unit for reproductng 'a | owfreque g« i gnal ‘and a
‘second separate | oudspeaker unit provided with a 5 - |oudspeaker for

-reproduci ng a hi gh-frequency audi o si d‘nal, the two | oudspeaker units either {
bei ng constructed.-to have no rigid nechani cal connection between them or

bei ng provided with connecti. r ey.- can be rigidly

.mechani cal |y connected to oﬁ'@%ﬁ%ﬁ%@?%ﬁ%kﬂ will permt detachnment of
.the units froffhenimvanttdrerslaxrd woanboddispgakeramseabgemmepeanprdathghvher eby t he
| oudspeakgr ediyiet ﬁomaealmreﬁﬂat Ea,ﬁaée{,yo&@gggeg ssée-tfqeg‘g&f_ ?ngmsr and whi ch

-conprise interengageable parts that can sengag om one anot her to

' di sconnecfi8ad 8% Bsst59fh SARaTaFR LRudsPeakeD yadp preEtded Fh¥yenent of this
modul ar  caosdspeaken fot redrodiuesh high-Tro@idiy 4clbasizRID) The! dd=- GV '

78. 34,296, The kn udspeaker, arrangenent, conprises .nodul es whi ch can be

~coupl ed t(])'mé‘{;s@ﬁaﬁ te“r‘.J":g"oegtEsJn og S PO PSR 5¥7°a aen%(’cﬁé#lj%al |y

i di sconnecnp¢haaicply conrarsdon rhgtwesm shem orhbeingr praviidedbwiebtors. It is an

obj ect Of chhtfack BNE Heh ) wherdbyOVhelL cdn HRIPE Ad17 Ond RUAERA K QonRbéageMENT
whi ch offers nore ‘E‘%SSI biljties, than t nown | ougs&%alfgﬁe{ arr angenent and
t

which is F8r3res APQERAF PutoPhifle vt Hef“&r}gg‘gm?“%? & f5r car.

Accor i ngohe dnbehex,csmhiconmmciibg Geahd) ciedng sprp_vmdddeueabyothis peaker

ar r angeneRb, LOURE drS Wik P chh 13! ol RHISOLAYCLodALEd b ﬁui QE:E{h%Q“MQ a -

| ow-frequency "audi o signal and a second”separate |oqudspeaker unit provided
with a | ofBi$hesrupripg rintepengdaeshls aarnsgRbey candivc d1sangrerkifgmm| the two

| ougls peak ohe WidlotBerCith NAllscbiicdl €xuNShits itesh todeN@iothed. ri gi d mechani cal £

conhectio etween then or bein vi ded, wi t h_connegt i ans ereby
t hey can Be ?ﬁdﬁPﬁﬁm TR HAE c‘gﬁ [}&79% (ﬂ?ﬁgﬁre&"?so“gﬁg&é'ng?he scgﬁﬁeWMi ch will
per nm {5 deftacieroae Gebravchsuwites DE-GM Dhd4a?fi-heThe knowm dawdspeaker neans bei ng

provi ded whglghXedtQohftidedGRlRled!Bhich caR HaCEIACHT i RhtY JtRRHGRI €d to one
anot her and which conprise interengageabl e _parts that can be di sengaged
et Rfally it b

from one 3RcthEE $GctFRiihdts Merpa ScPErRcSARLem 8T her, wherein the
first | oudemssictig mahis dANtHe 6 DFf conndet@mst two fl at di aphragns.

It 1is an object of the invention to provide.a modular
20 loudspeaker arrangement which offers more possibilities than the
' known loudspeaker arrangement and which is very suitable for use as
a loudspeaker system in a motor car. '
According to the present invention there is provided a.
loudspeaker arrangement comprising a f£irst loudspeaker unit for
25 ieproducing a low-frequency audio signal and a second separate
o~ loudspeaker unit provided with a loudspeaker for reproducing a C:
high-frequency audio signal ‘the two loudspeaker units either being -
constructed to have no rigid mechanical connection between them or
being provided with counecting means wheréby they can be rigidly
30 mechanically connected to one another but which will permit
detachment of the unité from one another, and connecting means ‘
'being provided whereby the loudspeaker unité can be electrically
connected to one another and which comprise interengageable parts
that can be disengaged from one another to disconmect the units

35 from one another, wherein the first loudspeaker unit comprises at



Preferably, the flat diaphragns extend at |east substantially in one plane,
have a rectangul ar shape and adjain each other along one side. The flat . 20
di aphragnms of the first |oudspeaker-uni't may 5 each formpart of a

if | at~di,aphragm | oudspeaker. The fi-rst | oudspeaker unit then conprises two

f | atsdi.aphragm | oudspeakers. However, alter n%t ively, one flat diaphragm may
form part of a fl.at-di aphragm | oudspeaker and the other flat di aphragm may
formpart of a passive radiator. The provision of two or nore flat 10

di aphragns in theessxdube fhe tdigphvagas. | oudspeaker unit neans that this

nodul e can function i,n differe s Jj.n_the | oudspeaker arrange t..and
the two flat diaphr agpﬁﬁp‘?‘ﬁ{’g’ari he ¥ é“%%%“&%’opeé?% e“?ﬁ“&?ﬁ fSé*P%ﬁ@&%lylg Wit h
one or nore secoAd dnsupltAseakaveumirestangblazovhepe aivk adjwinokach\otlidraalong

di aphragms in aces daaee 'hi F1iP dihDfraghy QR bQ) c0Rt DEMRpRaAShdiieVRayef f ECt
on the dinmensions of the first | oudspeaker unjt. The use of flat diaphragns
(1 at - di aphr 4gm E3HHLPERILAFE )L 2 flptzfiaphraghclavdpreakpEqudht I§73%ed cone

| oudspeakers, enabudspesir tubitc khes somfrisée civo rflat+diadhpgakbudapedketo. be
reduced. In flat ygi r ker s e vQi.ces coi l
former is generaf%&%géﬁgggl‘%:é?‘g%?? tj?‘Ieorf}'i\}:l gfgg'rg%ﬁﬁgfa%?/mcpg%g,&t% the fl at
di aphragm | n ei fhdfddaphragm dogdaneakes apdithecorheni flas rifaghrasncaayifem coj |
former and the "baphlbel 8GRasve tdBatdAl Thelpbdva8lod SESER bemok&aglat he

di b he end gf the voice-coil Jformer and th defined b
the rimof 1 HE cataPnasea du,ved s e She shEed Srmliimatal Bl Py tadle ' oty

the fl at-di aphr aghid cadisiecsdre functiogcinediffeyeise ways incthet hanisgeakene
| oudspeaker of tggnﬁ%gge,ﬁcgwsrthg 0t Pkl BOMREagmbNis safflWioBthd Bhskness is of
uds

advantage if the lo eaker arrangenent is used in a car and _Is nounted on
t he>shel f behi nd SPPRETBER Kastiffeptnt; Mys Hith 8Be oFBeTeopRragd HovfsRaekaRgenent
t hen.occupi es a sabtd.erMorebvsss. thd@ge tofOLw] Bbite dibftiragha Rhr f@6Trdandd SEzRker S

are used the wd i ion is,also s er an in.a situation i.n ich.
one cone | oudémpetéﬁee%‘ S Z‘r‘%&%%‘éﬁ&rﬁi?@nl%/"b‘é%f%%ﬁ ﬁ@%s‘é%‘e#‘&f’?%wé. ¢ t he
acoustic out put Fouasr lerdsppaker\wnift. otThei vgehpfifitar clidoheagrs r (Flarriiapkrags

accﬁustig: ﬁut ﬁut ReVMNpeiershs 108P&d Qﬂ%]?eﬁﬁ%rgﬁdﬁén:% &u?&oﬂﬁo each 21 3
oL L he S eraiol i SRS Bl Sl SR T, hd e wnte
to be reduced. In flat~diaphragm loudspeakers the end of the
20 volce-coll former is generally secured directly, or via an "
auxiliary cone, to the flat diaphragm. In either cése the distance
between said end of the voice-coil former and the "front-face"™ of
the flat diaphragm is swaller than the distance between the end of
" the voice-coil former and the plane defined by the rim of the cone
25 1in the case of a come loudspeaker, which means that the _
K_f flat-diaphragm loudspeaker can generally be thinner than a cone .
loudspeaker of the same acoustic output power. This reduced
thickness is of advantage if the loudspeaker arrangement is used in
a car and is mounted on the shelf behind the back seat of the car.
30 The loudspeaker arrangement then occupies a smaller vqlume. When
two square flat-diaphragm loudspeakers are used the width dimension
i3 also smaller than in a situation in which onre come loudsneaker
is employed. This mﬁy be explained as follows. If the acoustic
output power of the two flat-diaphragm loudspeakers and the

35 acoustic output power of the cone loudspeaker must be equal to each
]



ar eas if the two flat diaphragns nust be equal to the surface area of the
di apl'z gm of the cone | oudspeaker. \Wen square flat 5 di aphragns are used
a‘calculation will show that one side of the flat diaphragmis snaller than
the external dianmeter of the (cone) diaphragm .This smaller dinmension is

al so of advantage because the | oudgpeaker arrangenment in accordance wth
the invention can now be dinensionéd so that it can be acconmpdated on the
usual Iy narrow 10 shelf behind the back seat of a car and still be is
capabl etaér dakh e @eaﬂve&dgéluﬁi‘.&:s"lﬁﬁ%ﬁ ithe @iblitagROWE thd N One embodi nment

of the d 19 Reaker arra Nt 4 BAGCOor he | ventlon the fl at '
di aphragrrg'dzia ﬁ SR %&8 3pd; Fg <85S, gﬁ?‘gd’ﬁ#ﬁfua DERRE® and a first and
a secorifean it ﬂ!eetf-m rféht 1®-apblrasm§rmstch9de§wl e bevsurdace facest and a second

el ectrigg ﬁk@'d@aﬁlﬂ@@lofraﬁoﬁﬁﬁé uewspesﬂér.eﬁmal s'quawenaeft hand and the
ri ght-hand S|gna of a stereophonic signal, and for applying the first and

t heS seddAPPTABRR 137PCuasdyA faleptatfon f‘??"st“&ﬁo‘"?ﬁé@eﬁ’cﬂ?dq |2 "di aphr agm

| oudspeakerdiapbent is/ ahylle2Othan the Ekeémbﬁ)meidieof |mst(doau)js peaker unit
s pro th eqgond LN Jis way one
flat- dldaigﬁtgt g{r'h I 3?}2%%@3 iee[rs\%\}%r&gién ggﬁe&? %é]}féas‘?sgng and the ot her
f| at - dilepdseegheT GEEYSeRRRY 1??1@¢8€4@Fe(%=bhﬁhehé¢ﬂf)‘=%@gﬂw noyhke | oudspeaker
arrangmmsimd fsurﬁmritﬁ%aﬁ][ﬂesﬁcé‘bmhbdiﬂd% tﬁ@Rﬁ{ﬁﬁifl% h@&d&peakgr uni t |
proyi de 0 eaker ro reguency audio si gnal ,

t hellf| r‘g‘Fxgh’ﬁh?‘# Fﬁs“gﬁklsﬁﬁﬁs‘%{aﬁk ﬂ?ff B&Sﬁ 15" farahde ‘lfzstruct ed to have
no ri gldelhmhamlanahdmnmwommedwen nohem or being provided with

connecti ng yEgRs Wh&{1abY: bR C¥heC Seded i Erincﬁl:i&i-d anected 30 to

one anot her but which wll permt detac mant e units om one anot her;
and corﬁ’réEt’ihﬁg"WE&ﬁ?"oéﬁ‘?@lﬁ &P%S%éaébf%é"ﬁr%ﬁ 8and third | oudspeateet
uni t s caatkidapheghricudbpeaken)amat£EL1ksr QRE a28eEdnar 1@“ thkucorrprl se

[ ntgrerltggg?rokgedog‘%%ewﬁt anfggstdla?‘ﬁnagagced féf) f 1e_a ot her to di sconnect

t he™uni m onée er and Fres e second i nput termnal
bei ng @daplegespecpively; &qrhexméendhaﬂ@fswwmwdth@aasmm# uni t

respecwﬂwoffanrscaﬂ*mm Ef?ai!.ra‘iﬁ p&da{utlsisgeqqedfﬁhecwl gnesi gnal -to the
r

i stooed Seddnl Cunll WAL Lol eszaaxde'fxat allgsggond and the
loudspeaker respec:ively. _ _
20 Preferably, the first loudspeaker unit is provided with these

first and second input terminals. In this way ome flat-diaphragm
loudspeaker will supply one (left-hand) signal and the other
flac-diaphragm loudspeaker the other (right-~hand) signal.
The loudspeaker arrangement may further comprise a third
25 separate loudspeaker unit provided with a loudspeaker-for
reproducing a high-frequency audio signal, the first and the third 7
loudspeaker units either being constructed to have no rigid
mechanical connection between them or being provided with
connecting means whereb} they can be rigidly mechanically connected
30 to one another but which will permit detachment of the units from
one another, and connecting means being provided whereby the first
and third loudspeaker units can be electrically connected to one
another and which comprise interengageable parts that can be
disengaged from one another to disconmnect the units from one
35 another, and the first and the second input terminal being coupled



| oudspeaker unjt may be connected to the first |oudspeaker unit 5 bot h
electrically and nechanically. Then they are each connected to one of twp
oppostte sides of the first |oudspeaker® unit and radi ate the one B
(I efst~hand) and the other (right-hand) signal respectively. Alternatively,
the seécond and the third | oudspeaker unit may be arranged at a specific

di stance from and dianetrically 10 opposi e the first | oudspeaker unit.
However, this requires the provision of an electrical- connection by neans
of leads. In another enbodi nent of the | oudspeaker arrangenent in
accordance with tfethesesadopnd Khe rthird dpudspeskarsunisc redperthivedy« fof a

flat-di aphragm | aipgspagkese a0he! bat ks GepSRKBleciARUBHAN Lo ithe ls2cond and
provided with an Juap t Pe{ mdnal kfor receivi ng %& el ectric audio si a}nal and
for applying this Si éﬁﬁ OBABRFELET ML FREPRINEVEI orTher ToFPRY i 9f HhggHLTd

| oudspeaker and tlpuis$peakerentt meydepeaioertadnid .cher fifret dduyspeaker funist

| oudspeaker unit ' ] L 44St i t 1l nal s.
The tuo £ at® i apkranic) idesd s HSRRALY, Hn ML Mie' GRM. crBEOT
out put signal (ndReP3r of Ho| eRpopte ghirsy o She | Hirst Hopdemepkemgatthandecond

| oudspeaker unit,radbaseh chidypn®qledt-ahed) aedhel othbs QFL g hbad)Skidraudspeaker

unit or which is t Oy4,. L1 1N,Such way: asg t e ani cal | :
det achabl e t her efr%ggr?&g% [ \7erAsltf ﬁJ'eaQégl&C ’aghgug "Ioc?ﬁ o pglfe rs‘zlE grr?alil‘]m?%pe%er
(nanmely, the highole acpyebr acranged at & apectfile. disthnee fromand dgmdtaic4idy

exanpl e, thegl ef tophadideStianal r@f 16ud8b&MRL W18 Aoudvar] NAls CAYGLidICER W | |
be provided a second, | oudspeaker arrangenent which reproduces the.

ri ght-hand si gnalPFoR%L8PR 2ft AR Algctilnal SPRIRatLiom PY ears ASnbeAd8ni ¢ signal . 30
In X’?‘; anot her enbodilmeatothér tembodimanks o€ atier laidspedkeredirangemear dndance Wit h

th ti | ' - di Kk
ana the ot hor {1 arcpiaskt WA AE LRI AOple, Plat al yadls” P 80k QUL BETCS!

| oudspeaker ar r affigéhasrdisphrage davdnpaskar and she Joudenegker asyansreaps 14 an
ot herw se ats| eagirodfiied witubsd aapicd ek dminbl -fol Jhice BAGE Ofd ! eBectitlc iasudps OVi ded

with an input tersqi neil 3fg‘fr" reace'%vjt ngtaﬁr; electric uc%i 0_si g%a&d_ﬂ%&)r

appl yi ng this el &&EMH: 28 §R8I 2RI 18R 18, pLema p'ﬁ’réé?n F’é"tfd§g RBre%GRe to the

23 5 second | oud$petrkddrphraign. loikismeabab @did nnthe sevmrdy loudispediler dodt. nor nal

horre- ent er t ai NMe e bSGb14,N ¥l 50 C A8GadpaBKk NGRS YE SriPiled Pfeh these first
and second input terminals. The two flat-diaﬁhragm léudépeikers

20 now deliver the same acoustic output signal (ﬁamely, the
low~frequency portion thereof) and the second loudspeaker unit,
which may be located remotely from the firsc'loudspeakér unit or
which 13 connected to it in such a way as to be mechanically
detachable therefrom, delivers.the same acoustic output signal

L 25 (namely, the high—-frequency portion thereof). This signal may be,
for example, the left~hand signal of a stereo sigﬁal. In that case
there will be provided a second loudspeaker arrangement which
reproduces the right-hand signal. Alternatively, the signal may be
a wmonophonic signal. .

30 | In yet another eﬁhodiméht_of the loudspeaker arrangement in
accordance.with the inwention one flat diaphragm forms part of a
fiat-diaphragm'Iou&speékei and the other flat diaphragm forms part
of a passive radiaﬁor, and thé loudspeaker arrangement is
accommodated in an opening or openings in an otherwise at least

35 sdbstantiallj air~-tight enclosure and is provided with an input
terminal for receiving an electric éudio signal and for applying
this electric signal to the flat-diaphragm loudspeaker and to the



a | oudspeaker box. The second | oudspeaker unit, or each of the second and
=thlrzgnloudspeaker units, may also conprise a second | oudspeaker for
reprdduci ng a m d-range audi o-frequency ‘signal. It is to be noted that
Japanese Kokai No. 55-46623 describes a | oudspeaker arrangement with Tour .
flat-di aphragm | oudspeakers, of whigh three reproduce a | ow frequency aud%g
signal and one reproduces both a nedi umrange frequency and a.

hi gh-frequency audi o 10 signal. However, this known | oudspeaker

arr angemesdnd &ombeiﬁeraumdul'miscﬁibsliméﬁtIiﬁnveﬁyl’lsﬂl’ﬁabﬁiﬂfﬁﬂl ment of the

I oudspeg(%%ala%&tn_gggmh&m% Fl gr dgn §§1c¥¥ ‘t:ahet pﬁ__ | nviant | on I oudspeaker or

| oudspeakers o he secon &pea unit, he second and
third | Gudeysisaraer bix.s, Tﬁessenondrbus$mka!blueiaboateaab ¢%&BQ one axis. This

enabl es gebnd( BRd &ndid qs&as;eaieramdmr.&ycamee&iﬁiwh sadbation fromthe
second alnd the third | oudspeaker unlt ‘respec veI f gl rected towards
the | st éﬁ‘ésrpef"ﬁe%ﬁ%ﬂfi’ﬁ%‘hc AeFLd-EMES AP t 38?‘ gehtion will now be

descri bed i ritmbs ¢o2B notelcthat Jajmnes@\Kobd i enoarﬁjl-é%m déscrtbedr ance to t he
acconpa [ anmmatic plan
Vi ews 01@6{: ggﬁgeygg%%#ent s\m%&hﬁeﬂl %%ﬁ?f%ﬁrgﬁag?d}p%%ggéaﬁr spective view
of a se(YBﬁ'EP‘ tBERes FerRdpce @i 1owrfrequepes qudln, gigpadiandsodti ch are pivotally ‘

mount ed,:eamﬁ&g%gna wmpern%peﬁtewamyl i a_fmghimahéhcngMb ment of f t he
i nventi o e fouaspe [,arra shown in ur e onprises a irst
R RV B B0 R R ReR T Pk o o

| ollis pe dKEF* Uini ' 8°'a P&p Rt &ym 30
| oudspeaiedeirricensgréctiodfhe two fl at di aphragns of these | oudspeakers are

di sposed at ﬂue@&t eﬁbﬁh&&é&t oftl dn¥ 1dudSpEakRt afiRan ft 3nl &CopdHdkar ,
pr ef erabl uare, peri E@ery angﬂu%lj oi n each other _al ong one side. The _ .

f1 at - di a' i=ysm doydsp oF dopdapenkrrs 6" P oduct i on of \a
subst ant]madéppakmmﬁite,querufyea’i& of the(sezond gmlthir&ﬂohdtpyausqoeakers are al so

rehgrredatfy 33 AL ocan D Geble 3 LANOSASAKEL . Uty hebfudy OVi ded wi th a

first and se€con ermn res e g for receiving
24 6 a ft?‘Pstaﬁd“ae%'éeeﬂ’d agd rore | ongeRfirated JgFedlatean £Em FBty. The

second and the third loudspeaker unit respec:ively to be directed
towards. the listener in an optimnm manner-
Embodiments of the invention will now be described in more
20 detail, by way of example, with reference to the accompanying
drawings, in which: ' '
Figures 1, 2 and 3 are diagrsmmatic plan views of three
embodiments of the invention, '
Figure 4 is a perspective view of a seeond ioudSpeaker unit
25 with loudspeakers vhich are pivotally mounted, and
Figure 5 1s a perspective view.of a fourth embodiment of the . ' ' k_;
invention.
The loudspeaker arrangement shown in Figure 1 eomprises a
first loudspeaker unit 1, which is a module with two flat—diaphragm
30 loudspeakers 4 and 5. The two flat diaphragms of these
loudspeakers are disposed at 1east substancially in one plane, have
a rectangular,.preferably square, periphery and -adjoin eact other
along one side. The flat-~diaphragm loudspeakers 4 and 5 are
intended for the reproduction of a subs:antislly_low-frequency
35 audio signal. Such loudspeakers are also referred to as
“woofers;. The first loudspeaker unit 1 is nrovided_with a first
and second input terminal 6~6' and 7-7' respectively, for receliving



signal may be, for exanple, a stereophonic signal. The left-hand signal is
then applied to the first input termnal 6-6' and the right-hand signal to
the second input termnal 7-7'. The-5 - |oudspeaker arrangenent conpri ses
two_further nodul es, nanely, a second | oudspeaker unit 2 provided with a"'24
1l oudepeaker 8 (a "tweeter"), which.may be a done | oudspeaker, for

reprOdUcing t he hi gh-frequency audi o signal, éand a | oudspeaker 9 (a
"squawker "), which may also be a done Ioudspeaker for the reproduction of

a 10 m d- range di.o equenc i gnal , d thj rd | oudspeaker unit 3
al so conprising & ?&Ese:t 8? g ﬁ?‘ﬁ?“g éﬁgﬁ%ﬁe‘?‘%@f’ %’ﬁ“‘? rﬁﬁ?ecﬁgﬁggwr %t o di vide
the entire audi blsighaleguertey fangmphe, at érereopimnis sigtali.s Tet Hﬁtahandel y
possible to dividg 1Lragg iéé“rlﬁecdgnfﬁsEV‘E Reréemqﬂie@s-t{& ond and

the third | oudspeaker un| ts wll eac conprise on one speaker
8. The | oudspeakdBhtiieah fdapatt te Jier tesend donwfe Ceriigahe/aids: 18R or coupl i ng
the first |ojdspeldls@ipeiRes atrrlgesédt Qﬁﬂr!sﬁldwdeGhﬁwrCﬂthIeé OniiH.ySEKZOHd

| oudspeaker unit caI nnec n t| on, that
is to say, it is %8?"%?8')&? F e expprre’gis‘#egnwitrl gid r?ﬁgec is to 20

be understood to |tﬁe¢We)a“p¥¢bw heomﬁeel@|1«9ndspem-c§¢me‘eﬂ<a49<=#ma#s= 10 are
such as to perni tnigherdaquehtpenises #18hdS dndR01chdbpedilr & Q51 TdeEalKY"),

di sconnect ed and I SO ne ni cal | nnect ed, det ache from one
anot her. The conrft &fl? n%:iﬁsbelﬁ %"d’ﬁpf?“gep‘?‘%?’é’r Jﬁ’éatg‘éa’fﬁ"? @ #fizh can
be di sengaged frattﬂemgarmtdtﬁerfrbqne%y sigair,eeﬁd ahehist cldudspalkeximdorthect i on
and mechani cal deﬁasmahfs%gtmwégveﬁa bnd 'l sudbde Q9N L AROIRE npclBfary

exa e th ? e’or

connecting nmeans 10 ma or m of EI n an
pl ug and socket . °td4*sidsbsn=oa%tima&uda’mefr¢t%w 6¥nasomrec hees Pardss ifay be
uset— I n the enba@i ARdeknatIvely ipdssibdel e d144de fRNPAQLeRY BBReSiddd PéoVi de

30 both the mecri]gnl g@{f F‘}t he eI ectfdr Egﬁalth&%gw )0 eetrw‘eeﬂst%l each

| oudspeaker uni t 2 ernat he connec
provi de onl yi5a dicseprisecénlyl eneeﬂevettsrppdeﬂr 8oufghe rlgumtematmwmt

| oudspeaker nodul @apdisalteotnedting mn&a%efwes-glwtcubefﬁd@lI1bwmhke;

connecti ng neans (not. shown for providin sco ct.i bl
nmechani cal coupl |% € b e g"sﬁl’l'h’é’ Frft GeEAK £9udsPe ‘g‘éﬁt

al so conprises c@ineTHe ﬂgcmamﬂ &.dnn‘eetion i®a i’igmugﬂunag:ﬂohe thiat Sits I:o
! OUdSpeaker uni t s]ay?lftcg.gln Ql %ﬂéxm.”%ﬁa%%lah}én "rigid connection” is to
20 be understood to include a pivotal conmection. The connecting
means 10 are such as to permit the loudspeaker units 1 and 2 to be
electrically disconnected and also mechanically disconnected, i.e.
detached, from one another. The commecting means 10 comprise
_ ' in:erengégeable parts which can ‘be disengaged from one another to
25 effect the electrical disconnection and mechanical detachment of
the units 1 and 2 from one another. The connecting means 10 may,
for example, take the form of a pin and hole or a plug and socket.
"It is obvious éhac other types of connecting means may be used. In
the embodiment shown in ?igure 1 the connecting means 10 provide
30 both the mechanical and the electrical coupling between the
loudspeaker unics 1 and 2. Alternatively, the connecting means 10
may provide only a discomnectible electrical coupling between the
two loudspeaker modules 1 and 2. In that cagse there must be
additional connecting means (not shown) for providing a
35 disconnectible rigid mechanical coupling between the two modules.

The loudspeaker arrangement also comprises connecting means 11 for



to a third | oudspeaker unit 3, these connecting neans al so having a
construction such as to permt the units 1 and 3 to be electrlcally and

. mech cal ly di sconnected from one ancther.” The 5 connecting neans 11
al so may be constructed as a pin and hole or a plug and socket. What ‘has
been stated for the connecting rrean; 10 al so applies to the connecting _&

means 11. Via the first input termnal 6-6'" the first (left-hand) signal
can be applied to the first flat-diaphragm | oudspeaker 4 and (via the

connect lwgpmﬁfgnsnelchr t 18ddshRaildCuit@Congd LPH.Q§ 1yV1a the
second in ut ter i 7' stphae second r|e hP? SImu&H can The applied to

t he second f'f“&fd%érgﬁ?"ébﬁ’i 984t Spe fiepe 5’°8I‘RF‘(’-98 aleme ghhaviieng neans 11)
to the tdhicoustroatispesicdr aairtot pdmit nakeadtofl hbe:i esldkepeaker unit 1, the

(apely diSketitalty Sof WeadlB 5 B Wbl 20 Rocktr, T T 1 o
I OLPdspe:";ﬂ?éPe‘iHPS zeap$ oLl plso %MH)C%PWFEMH (pdn cand| hté@ ¢o at he second

| oudspeakeg aual bocke8NAWhit Rat NRek WHAEL] i£DH ciE AbAndP1nk heale 1ol at - di aphragm
| oudspegker and yi 3‘ the input termpnal of the Ioudspeaker unit 3 the

other (rl gﬂtapﬁ a’) 8 G5aforageting praps { Han Ha the IR L9P%he third
| oudspediesningdi 6-63 amnwaum-wmeugmg cap s ajgied oot be f | at - di aphr agm

| oudspeattas Emmiapmgulmds&aeepqnp@&t&égwép REG-18¢ hgpgement whi ch

ﬂﬁl‘lSE%Ht hree nmodul es and is uc ng st er eophoni c
aI

etq &he 98sPpd oyfisapakes 'I“H‘énzr eﬂ.&)d@eeﬂfcbgd :_-'swt t he | oudspeaker
unlt 2 (teamiay T478 mdsé@dige(ﬁlgﬂt-magkl) fsugmeaw bRadpgpilestd dmae | oudspeaker

4 (f t dt ht hand ch I duced b
tne | oudeaeid SRR B3ddpeafits aif Lol bia) Ertese L BReSs por <) and £ o

Ioudsped-l% re5 the ghirddondapepiaryuritc §- paneyead ot lthe loodefmpleaker arr angemery/

| s 30 part i end Abddspeilidrabhit sl T, a s di nensi ons.
ek 5 n aﬂ%ﬁﬁdﬁogﬁﬁsggﬁgﬁ q&% % nd the back

| ou rr enent. C € nounte
3’{ $ﬁ§m§"ﬁ$?a@é'§e ?"r?et‘f'wgnﬂ dCFPRsPrd§hs Fhemgvia £he then di sposed in
_ a hori zdnputl tptmimel dfoloudseedaass\xmpz @ﬂuqneﬁa-ﬁaha;s sngeaeaﬁ& B@ probl ens,

because I 3 ha substantlally
spheri can%le?egé |t§% fé%ﬁé%?qg%&ég%e%aﬁﬂéz %d (Via °° ¥f(f the tweeter 8,

however mefaf d0Yitoethd §ia5rdbenhragmdovdrpenkan és Innghﬂa Gbmdemtr ated in a
verti caltefiin@altdfOiBhd ilo@dspebkeétr unit 3 the other (right-hand) signal

20 must then be applied to the third loudspeaker unit 3 and (via the
connecting means 1l) to the flat-diaphragm loudspeaker 5. '
This results in a compact loudspeaker arrangement which
comprises threg modules and 1s capable of réproducing a
stereophonic_signal. The left-hand signal:is then reproduced by
25 the loudspeaker unit 2 (namely the mid-range and high-frequency _ L
parts) and the loudspeaker 4 (for the low~frequency parﬁ), and the ;&J
right-hand channel is reproduced by the loudspeaker unit 3 (for the
mid-range and high-frequency parts) and the loudspeaker 5 (for the
low-frequency part). Such a 1oudspé£ker arrangement is
30 particularly suitable for use in cars because of its dimensions.
The 1oudspeakef arrangement can be mounted on the shelf behind the
back seat. The surfaces of the two flat-diaphragms 4 and 5 are
then disposed in.a horizontal plane. For the bass reproduction
this presents no problems, because the flat-diaphragm loudspeakers
35 4 and 5 have substantially spherical directivity patterns. The



di rection perpendi cul ar to the plane of drawing in Figure 1). For directing
t heyacoustic sound radiation towards:the listener(s) in an optinum manner, -
‘the sound nust be radiated in a direction closer to the horizontal. This -

- may _be achi eved by constructing the second and third | oudspeaker units 2
and\3 in the manner shown in Figure 4. Figurg 4 shows an exanple of the

| oudspeaker unit .2. The | oudspeakers 8 and 9 are accommobdated in an

encl osure 40 which is 10 pi.vot abl e about a horizontal axis 41 in a
casing 42. The oasawigri® amartheeswédterca;nmtreﬂ,ghmﬂsrd&imyﬁpﬁt&w whi ch

the | oudspeaker el tr| and C cal | upl d to t he
| oudspeaker wunit q}%&&h %tgalﬁ'glg coS o aI bW The f%}%f’ﬁﬁtg’f 39b£
electrically and WEWPCHIP?“Q}FSMﬁecﬂhedph’anemfod@@natﬂne?isufhel)lS For

encl osure 40 wit fuﬂ:b@:ilngudam@dﬁe&ﬁc %omwr&ian%oﬂruetﬁﬁ 1t eh&lis§Ed by
the arrow 43, to angwgtosmlon bet ween a hori zont al @'{‘)Ff‘smlon in which it

lies whol Iy § nsi &® TRR MapReTy) the, Agund mugy be padi e tizshtion glaser e
enclosure 40 i s it ghes hbsizontalal | Thigsetidyl délachhsiedi BN chlxracting tie sé&gbnat ed

in the horizontalaydOenirsdidudidaRlr &wrzei& 351 et Blnid:Cbhdln B p2fRAC TEN

which is sinmilar to that shown In ure except that the secon third
| oudspeaker uni t fe2 %?rﬂa‘r?, %F@W’oﬁ'ateéﬂml’rlén?ﬁ &he @P@?ﬂeéh%“ﬁ%‘hér ThlFhl s

provi des a bett erlosaqeenafwalﬁdremedawomaced Ant & en€IGRGLE rxarunﬂ:hesrse i's
no 25 need for th€:ah on, of, neans for stabl [ S%‘b%g% gkcal

connect i ons Bet wdn® Ioﬁ’a SeBRAPoRk 255, ‘Ph% 8 and
3. Consequent |y, camelesotkrecopregtitm means) 10, bt lﬂ_élanprqﬁ/wlit:honhg/ ldu@veﬂkn;ct i bl'e

el ectrical coupl Ims mwaﬁneiéaedémﬂ;%a%hmcmy @&Qplwecé ehiglspeaker

units-2 and 3, arlﬁ é%u?é rq) se | eads w'th plugs and sockets for
est &bt i shing t he 478 kT, “E’f"e ¢ c"éﬁ:h éoﬂ?‘?’eéfl'i?nguc?é't G\Feﬁ"?ﬁ’é FHFsPeaker
units. In this elbcckicellly and aeétianitflilfS@izabmiectéd frow oad Chndthdry DFheof the

const Ut O SOWRCi L O Gach ol Yol UIRRAE o § MWL Phyctdy NgF OUTE 3

conprises two 35 ul es, nane 1rst
| oudspeaker unit 1ndicaged Ry aht-msatme#ég tahatyhpoad tiem bsemnda Ihogiransaker

unit. The | oudspgakeiiodidn 321c|h31¢3|'1Q¥s a1y R&hmocﬁel eds1dp M) 88iMe fully
| oudspeakers 4 and '

el ectric signal af'ﬂfhgp 9 ’\gﬁ% Lg{?gsg?% l’? hef l"\];\%r s{,ﬁsctea'nﬂa’]ﬂyan
vertical position the sound is radiated in the horizomtal
20 direction. _ _ . :
Figure 2 is a plan view of an embodiment which is similar to
that shown in Figure 1 except that the second and third loudspeaker
units 2 and 3 are located remotely from_esch other. This provides
a better stereophonic reproduction. 1In this embodiment there is no
25 need for the provision of means for establishing rigid mechanical
g, connections between the ioudspesker unit 1 and the loudspeaker
units 2 and 3. Consequenﬁly, the connecting means 10 and 11
provide omnly disconnectible electrical couplings between_the
loudspeaker unit 1 and the'loudspesker units 2 ann 3, and they
30 comprise two leads with plugs and sockets for establishing the
necessary electrical connections between :he loudspeaker units. 1In
this embodiment also the loudspeaker units 2 23d 3 may be of the
construction shown in Figure 4.
The loudspeaker arrangement 21 in Figure 3 comprises two
35 modules, namely a modnie 22, which is the first loudspeaker unit,



5 f1 at - di aphragm | oudspeakers 4 and 5. Again connecting neans 10 are
.provigred for electrically and mechanically coupling the |oudspeaker units 2

" .and ‘to each other In such a way that ‘they can be electrically ‘and
mechani cal | y di sconnect ed fron1one anot her. -The connecting nmeans are ‘again

constructed as a pin and hole or glug 10 . and socket.: The signal Lj;

applied to the termnals 6-6'" is also applied to the second | pudspeaker

unit 2 via the connecting nmeans 10. The | oudspeaker arrangenent 21 is

capable (g £ SRECAS, Whifn YaOPR oLl EXAURLELE JRPOPYRRI C sl gnal of the

si gnal fro Sst'ereophoni c SIg ? The | oudspeakers
4 and 5 Youdspesker gate &2t qe provided cugh oy rdmr%me | oudspeakers 8 and 9

E Ihef'[” %hngamlﬁawsyfpamt saatﬂ i Bﬁd.nb@d‘&@rﬂi%ﬂ s-sesmgiéc\ég#%b I'f one .
e and) . chapne a_stereophoni c_signal js reproduced by neans o e
arranger’?é’n% 'éé‘é‘?}nﬁu‘ﬁsgﬁﬁs‘ﬁgg’k‘ﬁ 9%3 Siggf‘#aﬁ’?g ‘ﬁ"e for exanple, the
ar rangerﬁéﬁt-@@phnsﬁl Ipwdepedkers 4r a5k eddgddr cofvectigy oearst lOraref the ot her
(right - hasdladahaginGlediirad aysmrs&mg{uﬁﬁ'&néi Ahe' $QfaSaied® POSI L1 ONING -

of the l'oudspeakers I n each | oudspeaker arran ene rrangement 23 is
pr ef er ali$ts ARG 32- Fhggeh GFh?%é“a?“FErﬁ;]é'ﬁ%rﬂhi‘Ql‘heZH’an be It is to be

not ed t haketHeaklyoan ackdni SAIIHNdistomdted Trim odedditbtBedlr eTREET Yy SUI t abl e
for use peaker_ _arr n, cars eca of theiy dinmensions. In
parti cul %?’ ictqggér?ae??%v?ralar%ﬁs s'tb e‘* Ae Tcguﬁspea elf i raa { Srent 2 in

Fi gar e 3nﬁa§P°!$e’isué'hF tofhgmal; Hepldpql aﬁ?gé‘wer#snéaﬂlﬁr &afll |ip ﬂéOaccommdat ed on

the sheldppDRldl B8l thBCsedBnd lol@dpeaR&Aluntl 23vieAkhe cohfectdfy Qbadd at - di aphragm
| oudspegkers has the advant age that the Herght of the |oudspeaker

arrangerment (i.e. the dinmension in a direction perpendicular to the plane .
of "drawi ng) Thenldwspetkecottradgenant @3uls copatilhi of reiiﬂdaetnzngerrent W\

00CUDY s 3HY I(ES koM ddhlofisd SERIORE 4B Rl LA Q0T MOUNLI g o

the 35 rear I ments o gures 2 and 3
had a fehaermads °§1cﬁ/aﬁ$°&g5h‘?“|4°t#§?a¥he 'H}egﬁ‘?‘?“l‘EﬁiMEy‘ @ahP thempresent the
m d- f r e pepradnke Sthgn ddws-fe&queh€y pack ahdCkhal mgs{:émaess @eand the head-rests,

1T pres - 418" 83 the car e sound can reach the
front o en-Sepdliy 6l SEANE Quol e Fore - Rebdiesidly.

If one (left-hand) channel of a stereophonic signal is
reproduced by means of the arrangement 21, a second loudspeaker

20 arrangement, for example, the arrangemeni 23 in Figure 3, is .
required for the reproduction of the other (right-hand) channel of
the stereophonic signal. As regards the positioning of the
loudspeakers in each loudspeaker arrangement, the arrangement 23 is
prefetably a mirror-image of the arrangement 21. .

25 It is to be noted that the embodiments ghown In Figures 1, 2
and 3 are very suitable for use as loudﬁpeaker arrangements in cars \_J
because of their dimensions. In particular, the narrow dimension b
of the loudspeaker arrangément 2 in Figure 3 may bg such that the
arrangement can readily be accommodated on the shelf behind the

30 back seat of a car. The use of flét-diaphragm loudspeakers has the
advantage that the height of the loudspeaker arrangement (i.e. the
dimension in a direction perpendiculér to the plane of drawing) can
be reduced. As a result of this, the'arfangement will occupy a
small(er) volume and is therefore very suitable for mounting on the

35 rear shelf in a car.



Figure 5 shows an enbodi nent of the invention for hone-entertai nnent use.

The 1 oudspeaker arrangenent is accombdated in an opening or openings in an

ot herwi se.at | east substantially air-tight enclosure, for exanple, a 28
| oudspeaker box 10 48. |If a-loudspeaker box of small dinensions is

requi= ed, the anount *of air contained in the hox volume presents a certain
spring force to the diaphragns. Frequently a]%assive radi ator is enpl oyed

in order to reduce this foree.- Passive radiators- have been known for a

long tine (see Unitedygl %Fédiﬁ@&t?s”kﬁ%ﬁg'?nﬁs' $50d108 rhve a sitned 338 aagd) 12"

in principle conprise sol % Whi ch can v brate ander
i nfl uence of air- phafs e dig Tf“a‘!%ﬁ% (apd t1fcPTesans Fhe ked-fraquenmyd wignale j ve

stiffness constanta®iet RA1aidd QBﬁJgOBl%jsic!bstbﬂ :hemeha-ﬁe.laes £hy predesdos 0

that th ing f | d. Thi t ¥ hi gh
acousti o out put 26% TeRE BN gk KR S, Y Rt 18| asipd i ek dee"eitaF 01y <

pur pose t he emodbmprszlsnnﬁrgmaﬁtmnprl ses a first | oudspeaker unit

45 with a flat-di aphr g8 08I daBRAE exbBafiiade fpaseswenrcm gppr 47. The
| oudspeaker arrangenment further conprises a second | oudspeaker unit 2 with

a | oudspeaker 8 afitPegePusfiaifrarese: Fhe iopirpspkenarrargementyfs 2 i
simlar to the unatcoimodated (iar 88 obenthg 3 @penidgs ibhen fdehérvdbepitr beput

| oudspeaker 46 sepyes farqy %9%%(99%§h%lw§t%p I¥ lOX"LdI.o(x %;.é%g% d| o]

signal . Screw and- nut connect rovide
el ectrical c#uplifdy akfl hlw@@mm’bpe W{sﬁ dimenshord da| reguizsad nE:}‘ebet ween

the | oudspeaker 3@mountUsH hagr %oamn45 in Im@bbﬁwésmab?éseafg aNeSFR0L spfing
provided with an nﬁput teﬁgﬂf h50 50' _for receivi n %.515”'10 Si naId and
Dplying the el ecEPie & Fhe dlapneagasy | BFSUehtin, A PP OROSTRaREr Hemriarat

t he “\second: | oudspimlezdentitot rédnc8Fhis 9cd.] Elsdlibk radiathrs dade feak dmown
arrangenent Conpr kg agm,gfu@td&uemgk@{uwpsgé SpEAE 43b49. 2

| ow f requency audi o signal and second separate unit provided
with al oudsi/ieake?“'f 4»988,250) #eiariedaﬁnﬁgvle pemprise éqwﬁcy d&aa#mg.‘gﬁah t he
twe | oudspeaker. ugid ¥ibtdtBcindaei thg LEP1GeideCHE Aikpridasrendaringidchs "RL RAAI Cal

connection bet \Neefo&dgle:en;k%;: poexl-ngl‘h%r élfeg:g ve sé&fngsnsnce:g&sltggt ”‘Ea&e air
' enclosed in the box is thereby reduced so that the spring force is
also reduced. This results inter alia in a higher acoustic output
20 pover, especially for the low frequencies. For this purpose the
embodiment shown in Figure 5 comprises a first loudspeaker unit 45
with a flat-diaphragm loudspeaker 46 and a2 passive radiator 47.
The loudspeaker arrangement further comprises a second loudspeaker
unit 2 with a 1oudspeeker 8 and a loudspeaker 9. The loudspeaker
25  unit 2 is similar to the unit 2 in Figures 1, 2; 3 and 4. The
flat-diaphragm loudaspeaker 46 serves for reproducing a
. substantially low-frequency audio signal. Screw-and-nut connectiag
means 49 provide both a disconnectible elec:rical coupling and a
disconnectible rigid mechanical coupling-between the loudspeaker
30 units 2 and 45. - The loudspeaker arrangement is provided with an
) input terminal 50-50' for receiving an electric signal and applying .
tk: electric signal to the flat-diaphragm loudspeaker 46 and to the

second loudspeaker unit 2.

35



wherebgrggnhey L ai-dl chani cal |y connected to -one another but which
wi | | %ﬁmﬁmgﬂiﬂw&um ts fromone another, ‘and 10 connecti ng.
nmeans belng t he | oudspeaker units.can be electri'cally

- connected to one another and which conprise-interengageable parts that can.
be di sengaged from one another to disconnect the units frem one another, \
wherein the first |oudspeaker unit cdénprises at |least two flat di aphragns.
15 2. A loudspeaker arrangenent as clainmed in Caim1, wherein the
flat di %ﬂgﬁ extend at |east substantially in one plane, have a

rect angul’ar shape and adjoin each other along one side. 3. A | oudspeaker
arrangenent is @l ddudspesdker Gizxangeient c2ppriisémgianfidse Idudspedkaphr agns each

for m par kns e fdophoalf AT Phavend,OSARCRERL 80, Waghgf n 2 first and

second input termnal are provided for recelving a afi rst and a second
el ectric® gﬂid?'&" dPydaee “‘f"’ésb’é’cﬁ P%"Ii?ed Fhth RoloudspeakeRgfathe first and the
secend ei-embdu«ins | g Magh-ifeeqlency idudlo alghdi)etieeny d.oi‘:&s%haﬁkzap hragm

| oudspe t ds arrangenent as ‘
cl ai neda‘Fﬁ' gde\i rgnh&t"ﬁtedl c}’apeaﬁ?efigalfi %‘D Fﬁé"rﬁl further conprises a
third seﬁ%“a?'é’-qBOMﬁefaI@mel beipsmwwdvmw aomsedbmems for reproducing
a hi gh- f&musﬁcme;atmoneswgmy ﬁé&sa‘hlc&ﬁy @bhelcbid ol SHddaRitaker units either
bei ng constr %‘ %o have %é: + rgchanl cal connection 30 bet ween t hem
or being "b‘r PRTHEnTREEE %é‘ fRe Bt 55o% 989 eFheFa #9dyi dl y

mecitani cedningetimg mesing dbetiog proviiedt Vierrelsy ttheioolspeiakér mated kaslet achment of
the unitg, f 13" rovi ded whereby the
first anﬁe te%'lgérg(qu Qsﬂgétedﬁg?toggg%%%épq g?’?‘?‘?é%ﬁé;ﬂcgnnect ed to one

anot her %rmagﬁa@ﬁmqtgeﬂgg can perddsenggaed £5Pe ogardnstheratocan be .

di sengagerbcbimie Ot annish efonf endlaasmaeo.t.&m uxm tegxdd OM ONe anot her, anisu

the fi rs{ofggyeatkhg o8 orLd %D aé[ g_‘r,_gnt;namT 3%? &;c Ied to the second and t he
ive

thir dspea respec ng ‘the first and the
sectﬁnd el ect?4 cAslmaPeﬂkert#@amem agnelatned ﬂ-hlqlaiﬂndudslpe‘aker uni t

respect i sl ¥1at5d1 d:@ BRER 22 b AT SR Ln PR 18) AnNBk pladed, @i M 1 Or 2, 5
wherein the flat ﬂm; eﬁ‘fh form art of a_ flat- d| a hragm I oudspeaker

and the ‘Tagﬁdgpréﬁﬁiﬂg" afi§°’r5‘r8 hethshi H’P“én“fenﬁ @t ermnal for
recei vi ng an3el aclaudepeuker arsaugeaknnag ‘dlaimed in Claim 1 or 2,

wherein the flat diapliragms each form part of a flat-diaphragm

20 loudspeaker, and wherein a first and second input terminal are.
provided for receiving a first and a secehd electric audio signal
respectively, and for applying the first and the second electric
signal to the first and the second flat-diaphragm loudspeaker
respectively. ’

25 4. A loudspeaker arrangement as claimed in Claim 3, wherein )
the loudspeaker arrangement further comprises a third separate o/
loudspeaker unit proﬁided with a loudspeaker for reproducing a
high-frequency audio signal, the first and third loudspeaker units
either being constructed to have no rigia mechanical comnection

30 between them or being provided with connecting means whereby they
can be rigidly mechanically connected to one another but which will
permit detachment of the units from one anoti:r, and connecting
means being provided whereby the first and third loudspeaker units
can be electrically comnected to ene another and which comprise

35 interengageable parts that can be disengaged from one another to
disconnect the units from one anotﬁer, and the first and the second
input terminal being coupled to the second and the third



applykng this.sibnal to the first and the second flat-diaphragn1Ioudéﬁéaker

T rangermnt o cl'al ped G ai i or 2> wnerein one t)|ESREMBMM -

e

part-—af a fl at-di aphragm | oudspeaker and the other flat di aphr@gnffotns
par t™>of a passive radi ator, and wherein the | oudspeaker arrangenent is
acconmodat ed in an opening or openings in anl®therw se substantially

air-tight 15

enclosure and is provided with an input termnal for

I Vi | egtri di ' I d.f | yi thig, electri [ "t
the Tl at-di aphr adiriBoASe SR TathecFlyathe oRctamli, b, dugas, Sudhiche 0 A

| oudspeaker arr amgesndnelesric asigml Eo thaysegbnd laed phhe cidird lostispeaker whit ei n
the second | oudspeak&iriidliyt, conprises a 20 second | oudspeaker for
reproduci ng a m d-range audi o-frequency signal. 8. A_|loudspeaker
arrangenent as clai med i‘hlepdapraker gfrapaenent a8 clpimed | iuGii@aker tnit _
conpri ses a gsecortletretndehpe fker disphragna eskiiCifouh pare Of raEYer-dilsbhragd equency

signal. 25 :
precedi ng cl ai ns
| oudspeaker unit

Loyhgestar’ RUESRENELARALAN AFFYadR 1 BeBPacl liBled "

ipgutyteppiaal fpst rasedvingotn edectirée Audim s1gsdls and) For A

| oudspeaker arraRgsi@nl 93sCiFhiE Aol theCefish) ShdOthdlsabdl Btht-didphdiish 9.

wherein the | oud
are pivotable ab
substanti al Ity as

of the accompany g dlutiid §far Faphragn tidus plid GFAREAKSLadiIEn CONPI i ST N

at least two flat diaphrag

her éi-n Aldevdapeakerattangadent casC eldimediigulClnip 1 2r 3, 4 or

or use as th I rst_|oudspe

B
I ougs/ peaker arr artgudrpsakers apd shershen f3ay dipehmagn fiorns pgry pf a passive
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radiator, szd wherein the loudspeaker arrangement is accommodated

in an opening or openings in an otherwise substantially air-tight

enclosure and is provided with an input terminal for receiving an

electric audio signal and for applying this electric signal to the
flat-diaphragm loudspeaker'and to the second loudspeaker unit.

7. A loudspeaker arrangement as claimed in any of the
preceding claims, wherein the second loudspeaker unit comprises a
second loudspeaker for reproducing a mid-range audio-frequency
signal. '

8. A loudspeaker arrangement as claimed in Claim 4, wherein
the third loudspeaker unit comprises a second loudspeaker for
reproducing a mid~range audio-frequency signal.

9. A loudspeaker arrangement as claimed in any of the
preceding claims, wherein the loudspeaker or loudspeakers of the
second loudspeaker unit i{s or are pivotable about at least one
axis.

10. A loudspeaker arrangement as claimed in Claim 8 or Claims

8 and 9, wherein the loudspeaker or loudspeakers of the third

~ loudspeaker unit is or are pivotable about at least one axis.

35

" jJ1.32Z. A loulspeaker arrangement substantially as herein -
described with reference to Figure 1, 2, 3, 4 or 5 of the
accompanying drawings.

f2.)%. A loudspeaker unit comprising at least two flat
diaphragms, for use as the first loudspeaker unit in a loudspeaker
arrangement as claimed in any of Claims 1 to_jz.ll__

unit in a

eaker, or | pudspeakers .o he third,| oudspeaker unit is or
Jireeipal e, apd 3fioBie, petond slouaspeskn at o POl LT
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