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Acoustic elenent This invention concerns acoustic
el ements, as | oudspeakers or m crophones in particul ar
wo oroshewseT frequenci es. Bass | oudspeakers nustPCDSERN0F/000579
order to achi eve a good sound reproduction and
strength of sound be |arge and al so frequently becone
expensi ve. Wien the avail abl e 1space is insufficient,
as in cars, one sinply have to accept that the sound
Acpugtiodewenbn is afflicted. In view of the above

({ o Eigation Spbserit Bt e A oudy r%;vs%nslor guifraphones in pardicular
fort

@ fréqRnéiee aBadieRHddpRikes st (OIS RE 16! KIRRES2 good sound
for | ower frequencies Since in many case arge

reprodigtipn ake sisengdin ohgsunt deilarge ahd eldo frEqeentlyj tmcomefexpdmwe When the

h h
vl PEROSRE 1ooibuietiaty hnin”fater OO OWBDDB Ehts th visesPy gt the sound

re;ﬁf@c[hcﬁ@ﬂfis Mﬂl&eh O {RfaseMe BovaPEhbIdA th&aNs Qegé%qféed for improved
mall. I n accordance with the invention the a

IOUQEH’@K&:I sifgr koovey depqugndidse In partisplen Kere is predi negdefonkmgll loudspeaker

r rot Iouds eaker rotor) . tha t use i s )
c1cfleRt 0F Tk GhuPh T SRET Ehrah SR 1P bt R, e may be instalied.
Thb m)b}hldt 8P ﬂlwﬂvbnﬁd}ﬁlsttﬁéi@fd?rtosa@kﬂéde QrcobpaBlamy @ﬁﬁi&"n@ loudspeaker and
that is to be achieved. By altematingly adjust the

migyoRbenef iSPasLivHY hattdas cape Witbdet fre@enciap prd tiabayn be made small,

N A TR O STECE M———

a wikg reviEed OSBf EHRHGRAIGENTidk] S 2BLR aqlata@éa%@ﬁzhaﬁe ﬂa@ %mch of the
vi bration of a traditional |oudspeaker nenbrane.

wings iy ﬁmdékatfidamémé%mtm& theflonerfr sepad pr gfungd rpéewmgbat is to be achieved.
Bydﬁﬁz'r%aﬁﬂlgg}h 5%]315@&1%%{11@3 %9 g#lg% il %f;s@f)?lt e I?{faﬁég\s/l%ny towards the

edine

listphércandvia the sipoviteydieectios mbyctivevy (fnegmwe @@ﬁlpﬁé@;bﬁﬂﬂﬁfr@ﬁrthe listener the
be generated, even bel ow the audi bl e _range.

The
Sarpg) ﬁ@WPSf}SVO&cﬁ?ﬁém&P%%m Aehigyedt 3seatsthe ydbragon pf @ traditional loudspeaker
m g%peagtgralﬁy%%? té)r:oxﬁfbl el %)it{;}h Bt %%H‘fgg E]?ed air transport and

control
sowd@ssspﬂetpecﬂvﬁy galmbe achpogt tin veerp ﬁrfsmtlrlky ﬂwﬂm@tﬂd\p@lﬂvery slowly

Y %nal - ative pressure and fl ow
extggﬂ%a 3{6 B?nctyh%)“&a“h &Rt R eEBERted.c aYene PelRwY thﬁeaUdlble range. The
m(ﬁﬁ’éiftefr?lsbﬁﬁjd Bhesdirt fo rtﬁer‘§dtl¥1d9§ ARl c%&gllﬁ]% 2%825 ?ﬁgn Liiric signal to

speed, this since measures can |
thesl@ud&pepkmfssmrefoanmtrdi e)ftthapscpiomﬁ siwanps pokitiv signal - positive pressure

vely in each sound wave. capn,. al so concei ve
and TR eative el e e el e Ths ROTET ot ohe generated
ok OERa8 ORuled 1P BBk S ihp MBEPELSS e, i s

bothepeastites edn sulnedcanths sourstt pressuressrrthe frappored ameinapédir respectively

. but, al so sound waves conpounded
in each sound wave.

One can also conceive that the sound level is controlled as a combination of the
inclination of the wings of the loudspeaker rotor and the speed respectively. As is realized
the reproduced sound must not necessarily be sine shaped but also sound waves compounded
of several tones can be generated with the device in accordance with the invention by
controlling the wing angles corresponding to the compound desired shape of the sound
pressure curve shape.

If more power is desired several loudspeaker rotors according to the invention can be
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of several tones can be generated with the device in

accordance with the invention by controlling the w ng
war@basieedr r espondi ng to the conpound desired BOEPE200$/000579

t he sound pressure curve shape. If nore power is

desired several |oudspeaker rotors according to the

i nvention can beused in parallel alternatively |arger

| oudspeaker rotors may be used. One can al so consi der

us¢dbinugaralidltabiemanwelytlergen fduespeakethroado anayi be asedierOdeOcan also consider
I ncrease the griving ability, that is the maximally .
10 o8, QN0 B PSUEIS e BGlL QST Iy a JRgEa, the s vieg, Abjlige that is the

maxiBally? hQiSvabld ?d'lﬁagﬂrgﬁufeqt vjaﬁﬁgg&{sféf%% oglﬁlgngé; gﬁ?%]?o%é alternating

pitch angles in order to decrea
rotatien gline¢tiananth dpposed qrich apies dheordyr. tdByearsisa guebuledico) optimize the
.Wth pivotabl e .w ngs one may instead make a m crophone
airfigi i

1067eps SICIENEYq for very | ow tones. By al | owi ng
{ Nesyvigngs 2 itoR it BRloHIDYERA! el ronaL)
of ty\llﬁ\?a rotor be cogtroﬁ | ed by tee gﬁﬁ??n ukgi a?1Eg}ﬂ@'fogﬂone that also
mayi bef wsed fonvkryaow tooes. Byt dlktwing the winigh atbe fiwaly, mbogable these may at

roty i BEEER RO0L 8 cntleafiet B che sl fine AEORY Sichgmd Torth that in o
suitdbe Gap, @ HRiARESHAEH of BlebBRal WS LM e ed th{ gh%?Eting of the angle

.nedia than air, for instance wat'er, to gener
displacementsefithel WiBgses or acoustic phenonena. Further

ad t ages and characteristics of the inyention as .

e e B R SRR e B et s R S e st waer,
to gérer@p RRIdRMct EO@ Wikes Rata8Mstie lpAbiBinaad the fol | owi ng

descri bed enbodi nent with reference to the encl osed

dr dinFhesadvepgaescand dnesieristereafthe dalention hewel laafurtier developments
of MRl RbsBE BREDr IR BB R tin ey ne described

enthodingbnp etStefeea® @ theemlbsedirgwWings 3 shows the
rel ati on between sound pressure and r.p.m Figure 4

sh&gure He shewwasehsmasseiiie die sdutinn petwseumdngiraggle and sound pressure
gr.‘gﬁlfe]quency at different r.p.m s Figure 5 shows
chematically a | oudspeaker rotor in accordance with

t h&igure entliows héwatthe svifld ipysifioRys farfBdl Kith A V&Y Rund pressure as a
sgows Wi ngs and conpensation wei ghts at force
¥4t anci ng via centrifugal force.

Figure 3 shows the relation between sound pressure and r.p.m.

Figure 4 shows the relation between sound pressure and frequency at different r.p.m:s

Figure 5 shows schematically a loudspeaker rotor in accordance with the invention that
is driven by a motor.

Figure 6 shows wings and compensation weights at force balancing via centrifugal
force.

Figure 6.1 shows schematically the compensation weights in the rotor.

Figure 6.2 shows schematically a wing in the rotor.

Figure 6.3 shows schematically a wing pivot axle in the rotor.

Figure 6.4 shows schematically a wing holder in the rotor.

Figure 7 shows the wing forces and the pivoting force that is generated by the
centrifugal force.

Figure 8 shows the compensation forces and the pivoting force that is generated by the
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Figure 6.1 shows schematically the conpensation

weights in the rotor. Figure 6.2 shows schematically a
wWowmwg/10481t he rotor. Figure 6.3 shows schemati cBCT/YER05/000579

Wi ng pivot axle in the rotor. Figure 6.4 shows

schematically a wwng holder in the rotor. Figure 7

shows the wing forces and the Jivoting force that is

generated by the centrifugal force. Figure 8 shows the
cepdipgab deckon forces and the pivoting force that is

gengrat by thecentrifugal .force. Figur shows L

SoHOFGEEIry EREmth Ay S ips et b QP EP ARG W Py mmetric wing
deﬁﬁﬁm’mt ric wing design. Figure 9.1 shows schematically

the smaller part of the wing. Figure 9.2 shows

scHagueihishgws prhematiepdly thasmaliér pare ofihegwingi gure 9. 3

sh | calld i ng hol der in.the rotor. Figure
10%@%@5@?? %&{ﬁ g&&e%ﬁgﬁ%eﬁ@ %ﬁ FIBHPH Qgﬁenﬁmigor ce
germpae a3 biowd schepnticdifyud dingd R618E: inFhe¥h®r 11l shows

t he conpensation forces fromw nd and the pivot force

t hdtigps lgeshomst e wipe tihewes 9pdnths: pivoting fiercel gsiayated by the centrifugal
fm%gure 12 shows bl ade for force linearizing. Figure
.5 shows blade with extra wing area for force

|'i réguirezi N@hows Ghi¢ @olipeAfitvh folRs okl Riddand Ah€ §3v@! force that is
angl ed and non angled state for force |inearizing.

gepsigislyrthe SpRBIeHIC wingrdspignh bl ades | arger than 80%

ar e, t . 1O is marked. Figure 15

shgrq\l\g abﬂrzo%}%r%vl\il?dﬁp%?z%gé%gﬁ%ﬁ%%‘ than 80% Figure 16

shd¥igurs cl2efrslidvesablage With exaapeingniéa fRdutcatlineRriziaor

fl brake, cavity and outlet. Figure 16.1 shows

nodUuBYEi bh Shevsthe srqsiwation foaess i epalech6ué . nom gugled state for force
linégriﬁn%hows wi ngs of nodul ation rotor seen from above.

Igure 16.3 shows nodul ati on rotor conponent and fl ow
br dkgurseldnshomem tdter witteblades larger than 80%, area subjected to pressure loss

is marked.
Figure 15 shows a rotor with blades smaller than 80%.

Figure 16 shows schematically the components modulation rotor, flow brake, cavity and

outlet.

Figure 16.1 shows modulation rotor component seen from above.

Figure 16.2 shows wings of modulation rotor seen from above.

Figure 16.3 shows modulation rotor component and flow brake seen from the side.

Figure 16.3 shows the outlet to the flow brake seen from below.

Figure 17 shows schematically the modulation rotor applied to a flow brake with
braking material in the cavity and flow brake in the outlet . |

Figure 17.1 shows schematically component modulation rotor.

Figure 17.2 shows schematically the air brake with brake material in the cavity.

Figure 17.3 shows schematically the outlet grid with acoustic brake.

Figure 18 shows schematically the modulation rotor applied to a flow brake without
braking material in the cavity with flow brake in the outlet.

Figure 18.1 shows schematically the component modulation rotor.

Figure 18.2 shows schematically the air brake without brake material in the cavity.
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Figure 16.3 shows the outlet to the flow brake seen
frombelow Figure 17 shows schenmatically the
woaaliateion rotor applied to a flow brake w t hp@T/aki0ng000579

material in the cavity and flow brake in the outl et
Figure 17.1 shows schematically conponent nodul ation
rotor. Figure 17.2 shows schematically the air brake

with brake material in the cavity. Figure 17.3 shows

s c Hagetei ad Ishowh echematieallygthie chutlet gridhedthsdcoastier triee.

Fi h hemat i cal | y the yodul ati. t
pi e 15, N8 SRR emiPiant romb lereny eiear f ) 1 1
t herigarei 20/ shiwishthé logiwr BiAKQuile) rgéélgltf; d&fg%ﬁ%ﬁis gure 18.1

shows schenmatically the conpo on rotor.

Fi dligere . shown dhesrosaimeoratédiialthy tubb evithiont dealkeithirigh@lind non angled
wiﬁéﬁke material in the cavity.Figure 18.3 shows

sthematically the outlet grid with acoustic brake.
- Fi qug@el® sHowsstht R6tof dhdintI0mNS {2 8) S0 seals’ wi

anglges. Fi gure 20 shows thég1 outg?m\ﬁa{]ftﬂ%g%gaﬁ¥§9¥nseals with angled
andinop apgled wings-es. Figure 2 1 shows the rotor nounted

ing: b i t t. .se with an d and pon  angl ed

w8 2Bl 194k SR e Pt eiste Bt RS PG Phgically cut seals,

wi tHiguap Idr shoads laycloset useBdhs rdiok indinglded 8o %Hé%‘ﬂ?m&%{et%g%uy cut seals
n

W nﬂs. Fi gure 23 shows a close up of the rotor
and bellp seddoe with spherical |y cut seals. Figure 24

sh : rotQr nmounted i, he tube wth .
spnar Bufpba: Wodh il FRuls™s OF pERIGAES i b iainidge dhatbies a dirct
drivemwntarn thatgisr the Srotd? RCE@AERACEHrMIYy Nord R WWMENLLRNof a motor. The

ipcludes a direct driven rotor, that is the rotor Is
lo P@%ﬁ’éﬁo@’f pasciny thisgxample theteowingx e whichainrtheip inneTleads are pivotable
; r : ' ' | e t.hree wi.ngs 2,
e MECROPRR 3 ekinieted BvOdbR O sierbi MLy Fodty dforsits 4. The hub

3 butot8ed Tiye the mgsoral € Batly oviap!ia Misoexansle S8Rt idhiek corresponding to
radi al pivot aa}:oﬁs 4. The hub 3 is rotated by the

approxispatgly qre thirg; & Gicle FHing apd anpl Bearerandpat @gdistance from the pivot

befiff VRSRPA NG i ' ChbLS i
8 AT DR CIT L, AERGAL LA B P v

mayement b thenepils 5 pinots ahenwingso T cdosids tio serré@ided ¢l @ll4d permanent

nmoveabl e.relatjve the.rotor sg that a an axial, _
maﬁB%‘eﬁéﬂi? 1%?‘“% Wih Elsciricity neamst theHatlygneg ©f rovierinipg IspBngssso that it is

o e, N kiR, RS P 5, e e
Adgfpmag@mslgfoﬂlemvoti axlg¢ssof the wings are situated slightly in front of the pressure
center (approximately the center of gravity of the wing area) so that the wings moves towards
a center position without driving of the air when the coil is not fed with electric current. At
the same time the required forces for the pivoting of the wings around the pivot axles of these
become very small. This condition can either be used for sound amplifying alternatively to
compensate a possible week coupling, caused by the construction, between magnets and coil
in the wing manoeuvering.

For the generation of sound an electrical signal is applied to the coil that owing to this
swing back and forth. The movement is via the arms linked to the wings at which the wing
angle is altered in a corresponding way. Energy for the moving of air forth and back, that

is the sound generation is supplied by the motor driving the loudspeaker rotor. As a

consequence of this the loudspeaker element according to the invention will function as a
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noved forwards or backwards depending on the direction

of electrical current. Advantageously the pivot axles
wo@Rooshetom ngs are situated slightly in front oOPCT/RE2005/000579

pressure center (approximately the center of gravity

of the wing area) so that the wi ngs noves towards a

center position without drivitg of the air when the

coil is not fed with electric current. At the sane
powérmampliféerr equi red forces for the pivoting of the w ngs

d.the pivot_ axl f th b | |
Th Gty i i somnd) raiansy iR iRaed Of Srv luTivms AT foye sgeaker rotor
rot@bd 8RR bh\sehdd Wave RARENwAL ficheaROSHidN RcMBS) (BO ﬁ@hép%lgted amount of

_ caused by the construction, between nmagnets and cai
air japd thhes the sePndepressytceeanns. refired didoydeguandiendidferipg dirndn the case at

ordiief REELRRl. TRt PR b Sl DBRE R b Bl sounas
of aftraty M@ drégichBie RbN@surt waRbSE Ryitth @ighep %e?]ﬁ@ﬂlc%f ke wings of the

altered in a corresponding way. Energy for the noving
loudspegker roien shoaktingfabk to heryy . iQnetdia hoighiyr unidentd vse many smaller

. suppl.i t tor.driving.the | speaker r.otor.,
i i TRl R o s YL DRPERE0R B Shen more pover
is ea& eHoge et thE@hdmivigahéloNFiihdrmbgitilOndspeak@P 8lRient in accordance

.arrEI ifier. Wth decreasing sound frequency the nunmber
withfthe apwentien earsbe pgengeddogaiier witle avdspaakenelementa o sonventional type

. ri .SOU ' [ . | .C . .
i G 08 0uBQR SRS, SR Mol IR BT e pgenive o
theS@AcLUPEESS W ethe dBuddpedket abtve dcadt bd desiftieddite diffe@snt ways as to the

. differing fromthe case at ordinary | oudspeakers. The
jougealingof B¢ §BEg to the invention can principally

g9enft %ﬁ}oﬁﬁﬁé}ﬂ% ol B Qieh[rgﬂﬁ( 4:139\9’ \Ifﬁk?%ﬂce?)?ys v m%QH&Q fixed to the
waves W 1 g ernfrequency F'ie W ngs o tﬁe
wihgsuols fhesk atayr e efagadteuindtheniselves imoolieavy .beQnéluaiaed by a fixed coil.

t heref or consider to use many small er, w ngs as i

. g na.
Alletpalively oFod 3TagRq Eathe OMpRramFaica ipiiluence the wings when the
/ : U
B T
a Blelrpatminentacgneianéehwwitg toley bevpentided witin dme or several coils as
arranged to er wth | oudspeaker el enents.o

et f . .
Sl U A1 45O OO0 G gRS A ifie gheoll placed in the
certECOER GBtdr ANERe Y fnbémpdrh6f fHeE\Wﬁ% Gas ‘ariﬁedhﬁf{i%ﬁltdoﬁﬁlin% to the piston
t hought the manoeuvering of the | oudspeaker rotor”ca
or beil dadsoghe dastening bf greewingpnapd jasniling thergoduamat ianigiewdd in different
the wi ngs. The. manoeuver.in an be el ectromagnetj c .
wayy &Rl G cop FEcpRR SRISHER SerPWEReAKET FriGr RRGE® of thin iron panel
thak (a8 BedPYuRBcAPENBEIsEd hid hiM2ABIPlc Sond BurPbiHREd b9 AR or several fixed
i nfluenced by a fixed coil. Alternatively a coill
coidg.r Withénl ther coheept off othe nimyentiwohensi ¢zl [alsoi erfrisidende usheother physical

phg\ﬁor}xqesna% %th'é\beethe required pivoting/bending of the wings of the rotor, as for instance

piezoelectric elements.

The loudspeaker rotor need not neceséarily be flat or propeller like as above but one
can also consider to use a drumlike device with blades adjustable to their angles.

The loudspeaker rotor in accordance with the invention is in much similar to a fan why
one can further consider using it for the transportation of air for ventilation purposes. This
can be done by instead of varying the pitch of the wings giving these a constant pitch (for the

time that ventilation is desired). The loudspeaker rotor then only serves as a fan. If one
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current through the coil is altered and this is

| ocated in a fixed magnetic field generated by a fixed
w@ernsamesnt nagnet. Each wing nmay be provi ded wWCTSE2985/000579

or several coils as alternative. One may al so consi der

to control the wings via a piston or coil placed in

the center of the rotor wheregthe inner part of the

wi ng has a nechani cal coupling to the piston or coil
instBh$ @nddie thaglowniiegpiedh foheariwigts ieslied Wotn@|sighglst Ber 86f around the

can be achieved in different ways and one can for _ )
centergrogition whene thgaptaritecs pofdeApeRitt ALY i bRt Aol 2 fpagidonvith a certain

.thin iran panel that. has bee ch 2hossed and
it I Baser HiRbioh R sRERR B it GHBODSTH 20
COThé 1ol §pehkert iemem i @péorince eith Mecibembnone danbe arranged in a

al so consider to use_ other tph si cal phenonena to
verdiddticmautiehby javgualingdhe wiegs; mﬁmm@wwge withtejopfheiae gkle somewhat

. the r.otor s _for, inst ' e [ Nt-§. .

i 5508 i ek 04 VT RLSERELBEL G RER" e cHior e

be Roae ey providilig the vahey et leir otier edpesakéth s@fsstdevittt oircumferential
use a drunli ke device with blades adjustable to their

extange OuTie 2 eilds phasrd arquad deud speakst dptpan Methan Hicpaqsing amount of
. ivent | i S i i i f .
s R, B BBt i B AL M RUEO SRR, e wings of e
rotét fwifl odefleen Friok thed middid1e @oesision, T theSele@rorherhawioalybynforced additional
i nstead. of varying the pitch of the wings giving t hesg X
anglingo AE tthi twipes SHill( pssillap arqundethe neantiladion; angling sy &at the sound is
ILJ e I p . Ot : \Y; At
s 500 el QUURREAUTIIGRO1S ko SEAR, SEIVER Saihion ssem
autointaicaliyt e nifkectts muomitisg grabtsinedand tote pads cdrredpendiagtterloudspeaker
position where the rotor, does not t [

_ ansport.any air
bokgst (iar Benthape KEsthe | 4h capdtish vdurh 5?4&105% i, djsitigh pf the sound. In
r LR hSoabEa : td
pl USR] A oo A o sl
cafinahsabde descairegecnbolimentethe mhaiorn Breovpledeatirepi}ly to the loud speaker

journaling the wings freely. no lLe with th

o e e e o Ko e s g st per motor o
seCE R Rors AR #b G BRI @FRING SnePinbfolk. AMY edbral ThlidSpeakers rotors

can for instance be done by providing the wings at )
mdyheé nrrengeer ore dge sndvithehsameegarde g0 wiaréase ithe agdustie drivegbility. The wing

.extension. Qutside a coil. is.placed around | oud
PIChENAP ArEoFGROONAEERDT HeoiEd HECORBAREY B tally gy several rotors.
THeS 0B SBRer foERY ﬁﬁytfﬁﬁhér%édﬁr%ﬁ b9 potvet Bt da¥nddiRl motors while the wing

ventilation systemthe wings of the rotor will defl ect

angledmcoitedltedriyoigmlpeintsound amplifiensedt anihernged eipoyverful amplifiers
enforced. addi { i onal angl i ng,.of i n i .
asoBel 1% skt S Bt Ehtr oo RO Pt e bags Joudspeateers s

re@@téqd i s generated independent of the ventilation. By

the integration with the .ventilation system )
aut Sinee ladspepkersdnsascendangeowiththe) inventen samée thipyeh an air flow the

w{n%rlgselstg%cret g’t Ocl:l oro?ﬁgc%%ghsn% rtegucleg,u gﬁsp go%?err acts the pressure variations that

otherwise arise. A more natural sound with better sound quality can therefor be achieved

outdoors.

In addition to generate audible sound loudspeakers in accordance with the invention be
used to generate infrasounds. In this way it becomes possible to anhilate existing infrasounds
which has previously been a problem especially in view of infrasound being able to result in

nausea, headache and cause drivers to fall a sleep.
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boxes (in the shape of the air conduits) which reduces
the distortion of the sound. In particular in cars
w0 bios/10my7 mean a consi derabl e i nprovenent of tPET/SE2NEI000579
quality. In the above descri bed enbodi nent the notor
is coupled directly to the | oud speaker rotor, but if
so desired one can al so consider belt drive. Either
with one rotor per notor or several rotors that are in
C OFTRNoiléd 16efed Ry eheoeng¥tfodtthe piveting of dread whendipeatéeissrotated the
_rotors may be arranged on one and the sane .axle to
winign ehentheir inelingtion eesarding; to dh flop Sp. thah e fesidfanse; bagomgyas small as

in.a c e ' .
posp R R ) RoleC gl L a5iak BREA RE e RS T ApRince by connecting
the Ic@fil0toSa Masritgl istruldendslieradtiviely pprivatly megisteo ime tmgl pitch so that a
. motors while the wing angle is controlled b%{ i gpal s .

lopdspaakes upL astead tapysfungfion a3 & Il%lﬁ@Ph%%lflfRﬁf lﬁg%eg’F Jpw frequencies
Lifier AT . .

o PR Sl RS ek o B0 55 RERGEL A% o con

flowi the evih@uastleak@rascanstaat picidesrcaspoundihg td éhei comstani fiow. Around this

can let through an air flow the_w n i stance a

X .th re t .
zerg pogisior the @gggsomgoq & the (glg@gtégn p% §<§1ngoca QY vagqilonsy, Ihe microphone
in EJC??GEH{:&E w\ftﬂrig@édtﬁﬁshgg Iyt a&%ﬂﬁ%&"ﬂﬁ@ it3ited@y bEfoRDIR detection separates
natural sound wt etter sound quality can therefor
theh@nagﬂti ﬂmg doaipoden feom It eatgingi ane witcly esthices theanoibeihéhe measured
soun oudspeakers in cordance, with .the invention be .
soupded 10 SGIERBFRI 3ATAZa AT EEY Frictricd BYaQPtine BE BlsAR IV oting of the
wix%’éﬁ&p.l e to anhilate existing infrasounds which has
viously been a problemespecially in view of
i nfAdysmagebushi thg ratol ds doiver atik tconstaniaipsed Or b dgasicWith monitored or
and cause drivers to f a sleeplf no force is. f .
coR gD HGEe Forrotch oPpty b i Mot Bk perdel Efpnd amplitude
andl $hd ﬁfsﬁ%‘lF doddaepotter 9Ol daft ralsbfwngidéﬁgidvmﬁg e AE6owHh adflywheel or
to the flow so that the resistance becone as small as .
a lpgssbtatieg amads tmerdenio pryvideaciteidy gonsiant vatalipmeves if éi¢ wmg pitch and
the wi ngs, for, i nstanc onnect i '
st Fgkrics SOt G Raar oG, Spiufbe. T Botor can also be
préf8edMvitl aRHVEBort@] Widte spde@¢daipGiadoatpenieome spest eathtions that load
may function as a mcrophone in particular for |ow
vafineonseney genagien i f a superinposed constant air flow
is present. 1f so

£ 1 Gone FAR A pe Y Esdvv\/}tﬁ hctogstg’lﬁ s@?%dﬁ& cgr?x{eictﬁe h&ONFHR A power addition

a con

coBREFARRANGI the dEveriEsciu@ds Dadtcah hisw.cofviderridstedd ® memitor the speed so
position the wings pivot at the detection of saqund %r )

thatl thw tedpetian dhspeeriheanibe resprmsagatec At Bicerpsed Wing leflection so that

. jnyention has th v that it already before the
mt?@%{%dgfc?‘g‘ﬁ psrgﬁgiea?aélg%t gée}fegag“ﬁdét ant flow conmponent from
t hegined Ztha Jahle othitigh wiggsicdigectipenndilsee ithe tdoend pressure one may
measur e

advantageously use active feedback to ascertain blade angle. The angle detection can then be

implemented with optical/piezoelectrical or electromechanical sensors.

In figure 5 the pivot axles of the wings are arranged unsymmetrically on the wings of
the rotor. The rotor rotates clockwise. This result in the pushing force on that half of the
wing that is behind the pivoting center is slightly larger than the pressure on the wing part
that is in front of the pivot axle half and the wing will thus always generate a counter force
against an increased pivoting. This in turn means that the larger pivoting or pitch for the wing

that is to be desired the more power must be applied and in this way a linear acoustic
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sound. If so is desired the average flow may be

detected by noting the nean pivoting of the w ng
w@Raosho4etdvant ageously the rotor is driven at BCT/SE2005/000579

constant speed or at least with nonitored or

controlled rpmsince the rotor speed has a | arge

i nfl uence on the generated sogind anplitude and the

i nstant sound power. One can al so consider providing
respolige iOLbRinsttfrom fheynoteeindotheawlingr gichr otmatbe ngpniralied ithrough force
. _order to provide a steady constant rotation even if
inflyenee Wiggrepild c h2-akt)- t her eby the braking is changed due

t ive | . .

or PG L e ot QUACUR, il AT PSR A0 gl Ap Mioreased angle
the pivorieg sAtaht wiag sges placaniramiddsowihatle | doarotar withivader wings as for

e L 1SS R A 850,455, 0 L8 0 S 0 cvrs
the gR/roE I%ggé:%@ Qihds, (R i0Akd ¥/ 88 a0 the LSBT cé’rliqtéroof the rotor. The

ons Instead to nonitor the speed so that the
winge ahist thns hovesgeént deninfleemengfehs aewifvgal fiorce dhat asesdon the wings.

e PebSrebmiods e bl 2P S CY R BOR RSt and ey
braf® iy él&«?riEﬁQie?Eé% Bf B2SHA®r Yo TBhiAHAALR BRI déBSumption in

active feedback to ascertain blade angle. The angle
an ohedesired ovayc im otdee rio remedyp thisres iseghowint hfigures 6 balance element 6.1 are

e SR B Y, e B SR TG bR s e e

shaHOSY B pdrbdictNoesiMA8 Sf e BIAR faQbRIA foll BRtandé B the inner ends
otates clockwi se. This result in the pushing force on

of thhavinpalkfes piotitied withgvaights in thebretiiterdendse These ovgiglys will as the wing
. center is slightly.larger thap the pressur
t1p§Mrﬂ%veng{pepqlf5€1a 1¥yfrh f?ﬁ*&?ﬂ 13 H)tah BYS \F&‘?e%aQFetﬁg aﬁwﬁg’n g orough the

perh&R1iMIMCarMdsbmbhiBie! WalYiss 98N at @b ofing€ OLHhE &¥ing Aiove radially outward
agai nst an increased pivoting. is in turn nmeans that

in telegidnatogthe yoraroaxlegBy rappiapsiater dimeppieninef e dveighistipis possible to
be desjred. th . d i i S .

G OB PPt SO 9B B i

7) eSi@éntBNsedubigig\Whe Gcoptrbr oreed) the chsrivisel ingst béirdeligdred to the wings

force influence (figures 15, 12, 13). Wen the w ngs
(figitres Ae7rBt-or froman entirely flat position is given

ang hereased / i ' , C i .

e R L L R
wilg bélind tHesdearee of prssuzasechiavhe rotatidnglidieecion latsovibrog generated by the

tips will nove perpendicularly inward towards th )
ungIVBETR B ) THE DRVARLLO RN eV qURECoTR I ichYfbe centrifugel

t . e} t the rotor. The wi ngs nust
foﬁcgggé%ﬁtg)agg#%%ggf ﬁg ?f fluence of the centrifugal

f ongerddrab metent air tidmspont bgtsveen the sides of the rotor at its outer end this is

advantageously arranged in a tube or corresponding housing (figure 2). As described above
with reference to figure 21 however the outer corners of the wings move inward as the pitch
is increased. At the same time the inner corners move outward. This cause leakage between
the front and back side of the rotor, which impairs the efficiency of the device. Therefor the
rotor blades and the surrounding housing and the rotor hub respectively are designed in the
way shown in figure 22. The sealing surface in the house surrounding the rotor is shaped
spherical with the center of the spherical surface in the center of the rotor where the pivot

axles of the wings intersect the rotor axle. At a pivoting of the wings the circular outer edges
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At high rotor speeds these centrifugal forces may be
becone nost consi derable and they brake the electrical
waledosaeteion of the notor wings. This increase POESE®OEH00579
consunption in an undesired way. In order to renedy
this as is showm i figures 6 balance elenent 6.1 are
arranged perpendicularly relapive the area 6.2 of the
wi ngs. The bal ance el enents have the shape of arns
of terwiapdindliliasn 41DtHehtms liefcduse tofthd hmebbathee f(ﬂsh&ehmﬁ;lﬁgar
|nst ance in the inner ends_of the w n%éaxl es, provide

Brigeinger $d%5-ehiier vige dlsochadubTofede TR RtRadsy W?th”a rotational
e&iaes mtﬁgx RR fcméd%%ﬁ&khg rg%% otac g SRt b@%st & the wings to

€ piVvo es o
acm@fen@emwdu?@ﬂltm (GggeenENt Bgfl’M)ehane uging s spheticabtsealing surface on the
pi voting of the wi ng nove radiall t d |.at
el S bt A e et o
edé(@]?éfgljﬂra SWl % E%ﬁlé)k&t&o Fﬁfr dc% 9&§|onft§§ gf&n'%t axle. In this

I gure ance the ce uga orces

wal hdsomtregBulf ﬁn gusremtﬁ‘e)ty afafii el Hmatiqnaﬂp d;ynnmfgrm: hSincc) nihgrelis no mutual
forces_that otherw se_must .be delivere

rotetpqrg@fftgg 1@ner-pdg%3 butEgplyj ggfoaﬁg Qeﬁ may re be estal%sﬂgcf in some other
wa n?&i b hdeCR LE)A ﬁefldvgll'l‘kg aNicatfot3ahng the pivot axle

f ea W ng behind the center of pressure seen in the
(fxgtntsaﬂ@olthIZldlZQeQB; ?4) al so force generated by the

3%%%@%& gllfér ¥ 1 QC@&%%{ :\Jx?nfe ngpé'é\qorls? on%)éor%%t?r%gglﬁpg speaker element

in %.Qéordérﬁle%ftﬁstheq mvl:gtloﬁ- hirahgbdOmd® ook TRE Q¥edEpedef box is not entirely
transport between the sides of the rotor at its outer

cloeerbl bulhwa a Bowdvaket crgesiuistign aprngaigddoithe surraupdingy In this way the risk

ondi.ng hou u des r be
R0 B W00 G sy B, S RS B BRE s emticry
de$1tettﬁ@ rcY’e’at”&rqof“ﬂiE fotoRVIY BhcdSinkeateridlGid iopehifgd ﬂl@%@si{stalﬁb against the
the same tinme the inner corners nove outward. This

floyacarebd e@a@gie sd éta%éebﬁct)més fregwancy rigpentdent 89 dut gptijnge flow through

h
T SR R -
op@iftfzdd) 8tallofveidel Wl WeBesdoust®) shod (ﬁrdﬂlﬁﬁ‘ngWﬁﬂ'ehﬂldlﬂR)nVﬁMhC pressure

shown in figure 22. The sealing surface in the house
W@/@rtﬂkﬂﬁrﬁiﬁq@g (firereg d0ot7 i18) shaped spherical with the

corte, B LTS Ao PARLESED i ACESTGE 0 e s

up' BHeObladed BrimAtilyd hpve/ ed bBGlesfgnéd éoMlprgslré hemdciotciok aftow. The largest
outer edgesof the wings will then al] the ting |i

PI@t’rSBEFeb‘%l yhiakesplace whete Akeblade yolacifolysp #ﬁge“ Low b?ade velocity result
1nﬁ‘ aﬁg a H%gl 56 qregé‘lﬁd rergluge ?fﬂcheél% This means th t thc blﬁldes should have

otor-is-na
a bl@ﬂ@&/bl@ﬁﬂj' a$ yighiedsrjossibledbi pgodsefifitney anpiessure bulldmg Since the blade

correspondi ng shaping of the inner ed of the w
valeritydp i@ én glescga’qeé af tsagtarithis rr(qapﬁmaggg%ge cg[cglbljgghe blades reach

' BleSw IR RrSRAEH R prdbRhd 2% FH&iERSHadt §18%s and allow the kernel to

cover the part where the blade velocity is too low. For efficient build up the blades must be

less than 80% of the radius of the rotor. In figure 14 a rotor is shown with blades larger than
80%, the area subjected to pressure loss is marked. In figure 15 a rotor is shown with blades
smaller than 80%. (Figures 14, 15)

In order to further increase the efficiency at the pressure build up several layers of

blades may be designed in the rotor. One can also consider to mount rotors after each other.



10

hub with the center on the rotation axle of the rotor

and with a correspondingly curved inner edge of the
wowegilo4st7 whi ch the center of the spherical suP€ESE2005/000579

lies on the pivot axle. In this way also the hub in

its entirety can be rotationally symetric. Since

there is no nutual rotation gy the inner edges but

only pivoting the seal may here be established in sone
Smc@ttﬁ@foté”f!ﬁiﬁ dnefatdsNS iR gpﬂeh&nénzbﬁ‘ﬂ ¥ ddkBrteieviedie (e.g. air) one may

figure 24 % (figures 1 20, 21, 22, 23, 24) In the

advafnt@gpeﬂymﬁowﬁeaoﬂocﬁu@mmah@ngmwmk Aigeqiigng since-this-leads

r ot

o S R CHTEREB s PRI RS RGBS . s

NathegAvdniBhcat IbeSRed Atiall ks df felepnenny aiaewimh a rotating movement can
restriction connected .to_the surrounding nthis

trangpnat air $ar lignid), ithatAgelee rastialtpgs, rt@tg@ml%efﬁwg %@B}eé €t %‘Heltyadn turbines
one axtéag(lpﬁld\/% t?.ieouFlg é/{lﬁfeoﬁalt ]pntoE mﬁgﬁﬁq@@&@h B GleYin the turbine steps.

I'OA O ero 00SI n

In pfdRlySituiorR NHstedeR stued ihgereeaed banaatiagair nahsponind tlements and by

can be adapted so that it becones frequency dependent
measg of g m@pmmﬁef MENCOMFISE P r@Chlée s cither Bypihe prapging of an extra
roue SRORTED st el AL Pt rortfh iRk AR I heRLRSMSound, e
in pﬁh%‘larCshﬂc@lthéSer@umﬂwaﬁen mhado&tlnwers of t he pressure wave

takes place, (figures 16, 17 18) Since the efficiency

of-—the-tonponent largely is ruled by how well the

pressure is built up the blades primarily have to be

desi gned for pressure and not for flow The | argest

pressure build up takes place where the bl ade velocity

is as largest. Low blade velocity result in | eakage at

hi gh pressure and reduced efficiency. This neans that

t he bl ades shoul d have a bl ade velocity as high as

possi bl e for good efficiency in pressure buil ding.

Since the blade velocity is lowin the center of the

rotor this nmeans that | eakage will occur if the bl ades

reach all the way in. A solution to this problemis to

design small er blades and all ow the kernel to cover

the part where the blade velocity is too | ow For

efficient build up the blades nust be |ess than 80% of

the radius of the rotor. In figure 14 a rotor is shown

with bl ades | arger than 80% the area subjected to

pressure loss is marked. In figure 15 a rotor is shown

with blades smaller than 80% (Figures 14, 15) In

order to further increase the efficiency at the

pressure build up several |ayers of blades may be

designed in the rotor. One can al so consider to nount

rotors after each other.Since the rotation generates a

rotati on phenonena in the nodul ated nedia (e.g. air)

one may
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advant egeousl y-ail ow-the-rotors® g-roMto the rotors
being able to use the rotation phenonena occurring in

w0 b@siregiia (e.g. air). The invention can be uskdI/aE208$/000579
types of elenments that with a rotating novenent can
transport air (or liquid), that is also radial fans,
tangential fans, turbines et cetera in turbines one
may advant ageously by int egraH on of the techni que use
the technique in the turbine steps. In many situations
di sturbing sound is gefedatdhd MpSot ating air :
transporting el enents and by means of the invention
one may consider to reduce these either by the
ar L ahgudsgeakfer alenwent rcharatterizesk inpbit iets @hstitetedrby omotyy driven rotor

control.ling the raotating e] ement th enerate t L.
Proyiedq With, vangs, Oﬁa@?&?;sm ‘glim}éi W%Stwegi@dg%bﬂﬁasa‘%‘ﬁ%tgﬁe dpetheir pitch
0h¢ HBkERg Gfl wing), MoS that i i
(adgha% act erlgzqd i né)t hat it #@ﬁggﬁ?ﬁ%t@%%gdn%%hﬁved Al pressure
resgiedtively atgolatioppbhibiedetdr wan be miorgisted cobbspdedingwh ia dbsired sound signal.

W Rgs or bl.ades are.adjustable.to. their_pitch, ] L

(2RO TP POPERRGE g OE oG eng vith S1a1E o ABBEA eired in that the pivoring
of YRULBr ¥hsas Bbﬁé’@léc@b&ed}faﬁﬁ§%e respectively at

rotation of the rotor can be dul at ed correspondi ng

t 0 3aldedipedeer slovicd as¢agdiak to 2laim 2o whispretdrizeddh eéharjermanent magnets

areg'c}crg%rggﬁ gﬁ%lz Wlbt%grggelga\%{f]h &xaﬂ%g&{@%égw t%gt %1 %xécb gotil (t)rhSoils, are arranged
forefhe GhiGR &R 8l haenei -fol‘—%}%‘ﬁﬂ%@f &HinSeY 6RAIEE CGEAYely the wings
to claim 2, characterized in that permnent nagnets

havg mtegratadgeds-on or integrated with bl ades or w ngs and
that ;a fiXx c r._coils

d il , for th .
et bR e e Rbind to Blmh, s fstest 2 thqBarghe atering of e
pitbh 3 €5 wilgh @i hddey 68 Morelsy WeRGiSof ¥R elRhRIEREQD Coi | s.
4 . Loudspeaker el enent according to claim1,

char Aendspesled clemant agcordiag b anyrafilee precading glhinuh characterized in that

] I N b f. pi | '
bGP ole S AEE i of Wioe e BRE AnnBhirbiE WiesSigh 1h prespe center or
slighttBcadirog: ¢f thiseen Gh&ticaditetivd oF therdidirin. t he pivot axle

of each wing or blade extends approximately through
t hé. &ﬂ@é&ﬁ?ﬁgﬂc@ﬁmém aseomlinggier a0y ¢frthe poereeding toldimss ekaracterized in

. . . Iy g . K .
tha{é F%%#;%etpgg%eglg trs']!()ﬁéﬁg 18{1§r§syd’ag%e%t l#}rgﬂ%r}ag &oégrag%f) '@}a%-ea{%,les 1s compensated
bychflywhée lor zedvd Bpdebabnirelad dependent speed variations

caysed by signal nodul ated wing angles is conpensat ed ) .
by 7a Isquispraker elemget aogardings danyoeit the|proceeding il e ghanacterized in

tnf} 0 RRhe BEALALAM1Ra WM RlrivktEedbb@E B! N0 ! al s,

char ac
8. Loudspeaker element according to claim 1, characterized in that it is constituted by

a circular rotor provided with one or several wings.

9. Loudspeaker element according to any of the proceeding claims, characterized in
that it also can work as a fan by superimposing an essentially constant pitch over the sound
generating varying adjustment of the pitch angles of the rotor wings.

10. Method for generating a sound/airflow that can be. modulated, characterized in that
for a rotor provided with adjustable wings or blades the angles of the wings or blades are so
adjusted that the degree of pitch (angling/bending of wing), is controlled so that transported

air volume and achieved air pressure respectively can be modulated corresponding to a

desired sound signal/pressure way.
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that the wing angle is controlled with active
feedback. 8. Loudspeaker el enent according to claiml1,
waebasacteeT i zed in that it is constituted by a BCT/BEL085/000579
rotor provided with one or several w ngs. 9.
Loudspeaker el ement according to any of the proceedi ng
clainms, characterized in thatyit also can work as a
fan by superinposing an essentially constant pitch
ovgr ﬁﬁi‘&fb&r’ﬁ@ﬁ@ﬂo@%@khmct@fﬂéﬂ 38 tRd]itEtovagiuel vyherotor provided
pitch angles of the rotor wings. 10. Method for o
witigreviegsrtor nigadess ouinidiawings ow blades erem dptectablg oey 4@ ebeir pitchr so— that
charact.erized in that for a roto OV ith
rangpgtsd: i i tsaypd At g O W ngs o
bl 3086 honl/ TRINESE et diatngtibeldr0l Beckafradtefiadd in that the sensing
(angl i ng/"bending of wing), I's controlled so that
of the pnoping tof dlagies andMings idwiectremiceRadirabi r pressure

re tivel n be nodul ated cari: ongi . ‘
deﬁﬁ@&?@&?ﬁ‘ﬁ&&vﬁﬂéﬂ’ parcggrgmgeto . 9151?%@, @Hﬁlrﬁ%te.trf’zea in that permanent
magdflefd 48 rﬁ%ﬁg@d SNVOR Liftégraed aFirbleddsz@dyings hitBthat & fixed coil or coils are

constituted by a rotor provided transported air volume
arranged £ohieasting of feemagnets furpiveting af wirgs, ory blades. Alternatively the

.M crophgne/fl o ter, according to claim11,
Wm@ﬁi’?‘é‘%?&?g@@a C:Sﬂg‘t hat the sensing of the pivoting of
bl el egri@BphoMeMtswhste | REbH fincal, cHakacterized in that the sensing

M crophone/ f | owret er, accorgi ng to claim112,
of thhgital tof the wingsrorttlades j& byrarfans ohapiie Ps Pigreclentyic sHeet-
on, or .i.nteqgrated W b r. . W nd « £l X P
cott SRHGRB AP et 5B 10 PRRS, RO chalRkicRiabll R that it i
corl¥BaR&at By htirdalardbtdigprolided vdth ofic bt aslesal wingeweat itheetvyng angle is
the wi ngs have integrated coils. 14.
reaM cr ophone/ f | owmret er, according to claim 11,
chapagterized in t . AF | P £ ized in that
i e B pie i % A6GAEE cBlnd BEaP Ry, darkcitirzed in ha

thedif 6€btherl MediMneisdph aireudd overetiey rotacwith dasily movaabli wings or blades
11, characterized in that it is_cqonstitute aga .
ands ithas @ EADSPOFteS VRBRS adY DGITRIRSHRE G taaugle defipqitpns gf the wings or
blat hs? wing angle is read. 16. Method for the neasuring
> nmodul at ed sound or air fl ow, characterized in that
t ha7ai Lowispedkber onedicoptione | ectordingugh anyr affathiengpreceding  claims,

ChaaSfASIOPB AT fEnE e R T Lriiins o BRgpEt sefbing air flow
or %?%slrs%%t\;i&’ ¥R ﬁ{c%ér gftﬁ({‘ Wihgs W ai*?lfo?%@l%r mddiuthoudspeaker or

hone ac ng to any of the precedi ng clains,
18. Loudspeaker according to claims 1, 2, characterized in that the momentary power

delivered to the motor is proportional to the power delivered to control of the wings.

19. Method for reproduction of sound, characterized in that at a motor driven
loudspeaker rotor with to their pitch adjustable wings or blades the wing adjustment is
momentarily controlled in accordance with the momentary sound pressure of the sound that
is to be delivered.

20. Acoustic element according to any of the preceding claims, characterized in that
the wing area essentially covers the entire flow through area of the loudspeaker element or
microphone element.

21. Loudspeaker element according to claim 1, characterized in the rotor being

surrounded by a spherical sealing wing area for the surrounding housing with center on the
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characterized in that the wngs are adjustable for
driving air alternatively sensing air flow or pressure
woe@stims1angl e of the wings in air or other neRCT/AE2008000579
Loudspeaker according to clains 1, 2, characterized in
that the nonentary power delivered to the notor is
proportional to the power deljyered to control of the
wi ngs. 19. Method for reproduction of sound,
sphetiefilagirRee He thel dbntdd @ (B r@of RS Rat Hel M@tﬁn&%@@%ﬁﬁ‘%rhousing and the
rotor wwth to their pitch adjustable w ngs or ades
wingsdemaycendjags indepandest ofotire pivanting yof ¢ wimgs| efdthé motor.

acgordance with the nonentary, soynd pressure . of the .

Sond TRl lohi ST et ieiad: hiacirred if ik froveen e wings
and @feQdeflich bftthe 2RYr @froiaﬁﬁnﬂIye;E}@ﬂih@@icQid%ﬁﬁgeously spherical sealing slit is

characterized in that the wing area essentia If/) covers

arrgnged hetWean Fot@veentar g hwiag e theofotatiosallyo syismemicesurface having its axle

.el. . 10 . C1, Q el emrent 1. .Loud aker el ement
coi R abing e B AR o R o s S ROTREP Gt F Vi the roror
renSdifi conigle dndvpefdenp BE HeCiiloEigabl e W@nﬁﬂoﬁflﬁ%ot&f the

surroundi ng housing with center on thespherical

suP$ abeudspeakee clespang acesrdingeioradaior 1 s charagterized in that between rotor

' . e._housi d the w ngs, remai
corfl A RNEE i DS INE v IR T hEeP Bovohes it G Nlne
thedr Dbedspedidr eledhiihs PEEIFEINg b aER 1 2R adtddtrellAnCthdl e wings are
1, characterized in that between the w ngs and the

Provékedevitippalapee weights paclerabhit pisprgedypespandisutarly against the wing surface

_ e . e q
so Y YHRE YEh Y28 VEHER LedRfaal ffes &y p, SRk A Compenstea
sy BfeLoudspeakef alemehoatcogling b cXing 1 Cehdrab@ied W it tREpivot axie of

ivot axle of the wing so that the distance between _
eacglh‘@% Hfdadenepes rhehingdt 1Be pressiye Feaish seamin the disetieieaf rasttion so that
: [ ' : P r 3.
w1 B0 A R, Rl 8L 2% compensuc

chaé dcaueispenier élameitaiccdrgingae blatratl O tharatiegized itltHah@e pivoting center
i nner end, of the wing a bell ow device is arranged for

forchange, gt pch for i) Bvegiiis Placee semewhddafmm Pfithe eymimeiry, wing of the
. i i t i ) i i L. }

VR B S Al U MBI BRAY BRI i mereaing

reststpaice s gainsidnareasing pitdhasrethsvinigratednitdarityh s qdicdindd forQPressure and air
varying centrifu ces . on the wings are

| f
AP At GSBOnse 50 %ﬁ@aagﬁegwnaa ement according to
cl Q?.@éuds?éh%@@feﬁ{ehﬁe ot n% BRLial9, Rh¥®lctdZel iﬂfth%‘tatlﬁg loudspeaker

W ng or blade goes i nd The pressure center see
cletrient dimpuisei veml rototsamiboned aftehedchvathdr drhiaygis tof blateglfer increased

varyij centrifugal forces on the wi ngs are
preéﬁ'\’i%/gﬁg’at ed. 26. Loudspeaker elenment according to
cl a8 M dudspbieAElfleh? §¢otding Btiall g, RhiQctdifedGR R the loudspeaker

element comprise several rotors mounted after each other or layers with blades with

alternating direction of rotation for increased pressure/flow.

29. Loudspeaker element according to claim 1, characterized in that the length of the
blades is less than 80% of the radius of the rotor for increased pressure.

30. Loudspeaker including loud speaker element according to claim 1, characterized
in that the element is included as a part component in a turbine or fan.

31. Loudspeaker including loudspeaker element in accordance with claim 1,

characterized in that it includes a loudspeaker box that in addition to an opening in which



for change of pitch for the wings is placed sonmewhat

in front of the symmetry wing of the wings so that the
wo e@s/1ed6en of the wi ngs becone slightly | argerP@En8E2005/000579

t hereby provide increasing resistance agai nst

i ncreasing pitch so that inproved linearity is

obt ai ned for pressure and airgtransport as a response

to a controlling signal. 27. Loudspeaker el enent
the Flﬁﬂgéégkﬁgel&ﬂe | ;2ifBuhtedGRALACE el HaEvdral fed@fctdd @ air flow damped so

oudspeaker el enent conprise several rotors nounted
thatatht lowethodughtthe rotar cdndyeeontingizedfagesssirsroptingiriagsiad that stall can be

pressure/flow 28. Loudspeaker el enment according to
P“Wﬁ@%i% 1, characterized in that the | oudspeaker el enent
___conprise several rotors nmounted after each other or

|l ayers with blades with alternating direction of

rotation for increased pressure/flow. 29. Loudspeaker

el ement according to claim1l, characterized in that

the length of the blades is | ess than 80% of the

radius of the rotor for increased pressure. 30.

Loudspeaker including | oud speaker el ement according

to claim1, characterized in that the elenent is

included as a part conponent in a turbine or fan. 31.

Loudspeaker incl udi ng | oudspeaker el enent in

accordance with claim1l1, characterized in that it

i ncludes a | oudspeaker box that in addition to an

openi ng i n whi chthe | oudspeaker el enent is nounted

i ncl udes one or several restricted or air flow danped

so that the flow through the rotor can be optim zed

for pressure optim zing and that stall can be

prevent ed.



