10

15

20

25

30

*159159* 1 Acoustic element This invention concerns
acoust ic—elenrents, as | oudspeakers or microphones in

parti | ower frequencies. Bass | oudspeakers
must @MM@M w Eﬂﬁw er to achieve a good sound
r epr odu strength of sound be | arge and al so

frequent I'¥?B¥cone expensive. Wien the 5 avail abl e
space is insufficient, as inlcars, one sinply have to
a%c t that the sound reproductlon is afflicted. In

Acoyy ’é?véiﬁm eRte above problemthere is a great need for
'THTSQH@éﬁtloh 9&%9@%5@&&&%%&%\"% loﬁ.lﬁﬁﬂ.yl?é}%; Il)le 1cré ones in particular
particular there is a great néed peaker

for ]ewenﬁmqslerﬁms Ianerlotﬁdspepkersc naest $idag eini dsrdmam% a@ﬂfg&é a good sound

The obj ect

rge | ouds S C ot be installed
fepf%ﬁl e a?‘ﬁ éﬁ%ﬁﬁb?fr Pund he FSpoind oo frapspdy ReeumpeErensive When the
avallﬁlglf:" §ia80tis| PudpipRAKeEs 3dald ALl gnﬁa\feeﬁp %Eéép\{ &h¥ the sound
that ‘can cope with 'l ow frequenci es ahd that can
reprogaidaors psakfiflictech Iacdew ddrtbe abovehprohlem theenis ®grdab eneabﬁ)telmproved

TR T T
elemEftt FHLHwRR erét}ﬁ@r[d?est sh&eHhtrﬁihyoéas$§"'ﬁrge"\foﬂ333)ehkcerwgry L&t &installed.

in unison with the tone or sound or soun ressure
The pbjget @fsthﬁ dntsiltigatis éesefor t@pchieveen nampacglapdaaffwnsm lohdspeaker and

ng the air 03|t ve conpr.e
micr e chBECAHIRP bl forl WithER ol EnsT R B, hihes mage small
r esqeesidaiveel witl iRGAdnYien ﬂﬁ%b@@%}@&)ls §d1048 By @e |ldl§1tsﬁéﬁﬁér including
the sane cogPres& on conditions are achi eved as at

a Wing, grqyidndarotasnlQydspeaken gter) ghat at|usa ds p@tallcérandn%hﬂw aimeepitch of the
w1ngWsI l!ﬁog@al@m?ﬁ Qﬁgbﬁ&ﬁhqg@{ 38 Ior Qéunghoer se{urlci: reg SuIe gi&t: 55 t\ggae);acmeved.

esir alr transport an TESSU
By ahamabagl&cd’dijlsvehie iwingsv &irypushiigathe . alBYp@httv&r tdifgprefi®on) towards the

e S B e e ek o e P A e stner
sameNESHRpYession SOHHMGbR 88 HehRv&l al BE tROViBFhtioR thé‘%adﬁmnal loudspeaker
control |l ed by neans of an electric signal

membrangs Ptk e apmrpmlatf: sengohel te pifchtdfehpivtings ddsired sir transport and
itive ress re. an

sound bR SRpleet B e achie Rl BT BY e e ery stowy

extrefielindow eﬁfajueﬂéy %b\ﬁld@ enr B¢ @enera@UNEvERbeRW MRS aB@ble range. The
controlled by different Idﬁ’égreat w ng angles or by the
mom%‘ﬂié‘é’dsowlﬁl%e%‘#fﬁd%f the) seundnis 4Busr eontroled |be111¢ji@81 @é atl letectric signal to

the IotASPHEAKEY Forciifof Hﬁjolt ot pRBE B $n rl ve of ositive pressure
A for 5Bt e 58

respecti v each*sound wav

and fhoonasd uegatlhamghhle— ﬁeﬁglaﬁde pey&ire afd clont rIQlUsGﬁIncBFevéll of the generated
onbi patioon o inclination of the wi ngs of the

soung GRS IRer C%&O@Fd Ry ittrrendy gsent mdap angley oF Py the speed, this since
both fe&uréE&dn 1%#[\%3{:@ a 3 oﬁ&gg%ﬁ%ﬂ@&ﬂé Eraﬂ%tortgg gl%%ﬁﬁ]t" e Iggpectlvely

S| ne shape waves CoO
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 30 controlling the

wi ng angl es corresponding to the conpound desired
shape of the sound pressure curve shape. If nore
power i s desired several |oudspeaker rotors according
to the invention can be 111111111112121111 | [!!!
11112172222 0 1 0011 *@P0002* 2 used in par al | el

I
e SR LS SUPREE Sl e B comiter

to useadkor trhdntddafddrd@ich obthdrNar a&ed ieredd H{en&'iﬁﬁ.%laibﬁﬁy, that is the
that is the maxinmally achievabl e sound pressure.

maxipglly rachigedis Isqunshpreasye . ghdeantdpeonsdy ons nayt giveahd najors alternating

rotation direction and opposed pitch angles in order . .
rotariol' fdcfln Aoh iR ARD SRARS i ofet e 2%, pur B optimize the
airflow ahe affeaté bffidi@iegy. By using a rotor with pivotable

W ngs one may instead nmake a m crophone that also may

bRy usiag af wion with pivahle vdags @y miay dniterg mhke wimigsophone that also

I | e these na t .rotatio f the rotor
may BE Rl KPR A B APl oot may o
rotatibardfhtht raforibe @ntrdted ®p| Be WoYnd frAlcing TR bAIK AkBForf that in a

. electrical way can be detected by a detecting of the
suitablp gyay . forgnypags|opEeHos elestriqahwaycaybe detpriedt yna getseting of the angle

: [ ] the invention in other nmedia than air
| . 1
disp ?%El%lhﬂgftcgtﬁg&é& gter, to generate or detect sound waves

ddneacaua$c corphien creseathe invention imdthanind@asha&nglir, for instance water,
characteristics, of the invention as well as further

to geRRrGIE) YpHrlGHt SOUNSk WRYRS QrAcRPRSPHSBOIBEI: are appar ent

R Rel Q@va%?a%@%‘&ndr:&lféjrﬁer?sﬂgs bf efiﬂxlrénﬁp%gg g@ﬁfﬁ%&hlﬁ%%de%glopments

enbodi nent eference to the enc _
of th&iigvanted] caivepisarscippaeni dednh \the patenetlatro and eierdowihg @escribed

d r e graph. Figure 2 shows how
embotﬁ Ejgélﬁnvﬁgl f)eié)rlgﬁ%oﬁ ﬁﬁg%gép?ego‘_irﬁﬁfr}gsa varying sound
[Fig&i2ul @haws &chdn@fichlly O réth@H BetdeBh OWiRg 4@l SAALHBRM pressure
bet ween sound pressure and r.p.m Figure 4 shows the

grapire| ati on between sound pressure and frequency at

SBLETBhod Bolhe h845 8 0P RARTEL 0k o prosre s o
resultt hat is driven by a notor.

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 shows w ngs and conpensati on weights at force
bal ancing via centrifugal 25 force. Figure 6.1 shows
schematically the conpensation 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 w ng

hol der in the rotor. 30 Figuﬂe 7 shows the wi ng forces

and e pivoting force that is generated by the
Cemggﬁai ?‘?rﬁ‘gal force. Figure 8 shows the conpensation

f gigine oamews RendmatRhily thel Wing ekt FicdBa iaD {nﬁ% ic wi

3 gci}lﬁe%ntrif‘fjvgal foarce.}nFiegurng Slgﬁows g%ﬁe%ﬁégﬁ%éy Sic wing
desigi.ng desi gn at force bal ancing via asymmetric w ng
.1 shqws sche the small er

desi Fi.qur e tical

pg\?&l‘g‘gfg 4 I l%\'I&S/l ¥ .ematécagiy b gngl?e‘% %aﬁto%JsX’%éWE&'at ically
t Fegur@ 9geshoR@r dcherhatidafly Whé thrgerHlaBubeh® wing hows
schematically a wing holder in the rotor. Figure 10

s Hignge Pheshowsgschemateaallp ndwingehodderdn itmgrdiar. ce gener at ed

by.th entrifugal orce. Fiqure 11 shows the )

B8 JBEROHS i Rune PG n it SR BRoe R by dhpagentrifugal
forcé.s 10 generated by the asymmetric w ng design. Figure

12 shows bl ade for force linearizing. Figure 12.5 _

sKignge dilaghows the exmpensaiiony ferces fifoor Wiod cand the pivot force that is

genega{ggkfggitg%%g,mrﬁétgyr “%%gflg ws the nodul ation forces at

non angl e e for force Ilinearizing. 15
FFgure 11 4hehoblada ferofodde Mhdabizidgades | arger than 80%

afea supjected to pressure |oss is marked. Figure 15

s&kﬁ}%e igéo%ews Wiads Wit gesa wing pep fohipicebngarkingure 16

SPR\Re hgimli gal t dul at j r ot.or

fFow b?gke, cagli%t J}}%gf}llg&orggg.}agét“%Pfgg@pg%i{aeh@g%gfé otate for force
lineamigthgl ati on rot or conponent seen from above.

Figure 14 shows a rotor with blades 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 cbmponent 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 16.2 shows wi ngs of nodul ation rotor seen from
above.” Figure 16.3 shows nodul ati on rotor conponent
and fl ow brake seen fromthe side. Figure 16.3 shows
the outlet to the flow brake seen from bel ow. Figure
17 shows schematically the nodul ation rotor applied to
a flow brake with 25 braki ng material in the cavity
and flow brake in the outl et Figure 17.1 shows
tor.  Fi e 17.2
SEUP S 3hdts SORREIY SPRULRL LR f S 1T

|F1gﬁf¢e19:a10v¢syche r&bguasmpdﬂena fohouEfepetianples.cal |y the
out | et qgrl d with acoustic brake. Figure 18 shows

Sageeat( Shemsythe Ratep el Gabed formpdifferapnelss. to a f1 ow
o i1 th
g&%br %‘Bg’??]het %gorg{ljwte%wx Eﬁ%ﬁl’bl& %Jigl'o% JSCEIE \AvglﬁlvéngYedVg'lnd non angled

wingschematl cally the component nodul ation rotor. Figure
18.2 shows schematically the air brake w thout brake

rRigwie] 2 show's; the reteyinpgpnted inpthe tyhe wih sphgnigady cut seals with angled
hﬁlfgi’etd y the outlet grid with acoustic brake.
and @5 ure 1‘8 g%]ovvs the rotor conmponent fromdifferent
di"lgimBSB dhogy raecl @ lqh(uf\mhe réter mouietedialkhe tibel lgth §phémally cut seals.
fferen re 21 shows the rotor nmounted in
g0, haPE Hosloseatns P g roior arginies 12 ROR g FmTicaly cut seals
and BMIH Seeaffi gure 22 shows the rotor nounted in the tube
W t lheri cally cut seals with angled and non angl ed

Wi hegbudsﬁxegj(ﬁr esho@n shdigeres ¢h awrdqmcefwitmmerinvmiorrdnmum a direct
th spherical ly,cut sea

. _Fi 24
crivel ol ghel Bote i3 I HES ST S S b MUK ippfor. The

loudsP&ik%f ir6et hs Muhiss&atnple thbecaRthgb @l wAMEISRAheir TR ends are pivotable
oudspeaker shown in figure 51in accordance with the

arranged, sya hign3 i ‘Rled wings are piivetable aroyridessentiatly radialimavotiagles e The hub
3 is "r(%féﬁ ﬂ))ﬁ_he d qiare C\I/m ﬁn i Ex YR nRXLP aﬁ:fa @orrespondmg to

not or . oudspeaker to as Inthis exa
apprcbdmnetelvanegmjrﬂ ofviheiodie lrnmgtaln_dlls in theennernshal EﬁraedlSIBN@t frbinethe pivot

n a hub, 3. The wi ngs ar i vot abl e around
bering SEoAH AP 7yFoRaeHed 73 SRSl wiisomoxcabie el the rajor 50 that a an axial

moveh¥in@be thd ¥oil Bepl'?@tts Qhe Wing@CtheMdig51i8 sPHbﬁ’nd%ﬁ hﬁl%ﬁspgnnanent

an area corresponding to approximately one t
magnet 6 @ind is fetgwitheldceridity agagnst Areinfloerdeatf rastdalmngrspeingsr gnthat it is

e LR N S T - —
Advantageously the pivot axles of 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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movenent of the coil 5 pivots the wings. The coil 5 is
surrounded by a fixed permanent magnet 6 and is fed
with electricity against the influence of restraining
springs so that it is 20 noved forwards or backwards
depending on the direction of electrical current.
Advant ageousl y the pivot axlgs of the wings are
situated slightly in front of the pressure center
|mately the center of gravity of the wi ng area)
powe(r "ﬁﬂg{ the wings noves towards a center position
VWlﬂhQi&redﬁlhg' iskghdofrequdficypite nihiRr bNEeveRitions tah e 16@&Hspeaker rotor
with electric current. At the sane tine the required
rotatgsoduréng 4 spundhwaysi Jeagthrwgilloncrenss wmngsncaﬁmﬁ thet ttnenspont@:t amount of

T —

ordiriagy lov@spReraat leheadm&sacbcbxamg&@Kh@mueﬁtidﬂlgaanq;@iﬁ&%dllpgeﬁéﬂﬁe sounds
constructl on, between maanets and coil in the wng

of arbatrasgulnst ifreguencyy Hajesquad ewardsowitbf highernéreawency the wings of the
louds?)%ﬁ&& rljofb"fllshg 8 t b'e f X %98?%%31}1 hheeref%r consgc"i1 ! Itgv\fltsggmtn?y smaller

SW ng m)verrent

wing@asrin 4 umkxael ot Ct) falbﬁcant Bompadativély Ghhatl heudsbéidersiBataiiremore power
iIs altered in a correspondi ng way. Energy for the
is neggd;G3g BSTPUAL{GSCENSF dhP2fs tfé‘é‘lhe“?‘?ﬁtthq B)ufjﬁ(?agf?ﬂfﬂ%fnem In accordance

with l@fenfg(/@ﬁtlo%rbah%embéc? gog@ﬁel’ %thﬁghﬁ){ #‘\é n&{]ﬁf conventional type

speaker rotor consequen
in orioushkern wifficient fraquencydrange t Wlthlilethenﬁtaﬂé iobmheMoventive thought

function as 5 ower anplifier. Wth decreasin
the rRRRHYaTIREq Rl iy | LHEPAGRTORIO o &6 SIoSIENehan (difteremharays as to the
Joumagh%joggﬁ.a\;@ Rgsrotor ‘rotates during a sound wave |ength
i ncrease which increases the transported anount

ofhe mianpoeuvdringgan tbheale;wmgmteswuhe)rmamr Poerabinzgned fisted to the

vieh 98 LSS Sl LAMELRT RS 0l il B o

Alteragtively anwilpatdngedéneliat@os alapdaechahicallPidahye m\/\/wmgs when the
frequenc For, sound waves w th higher frequency the
currefj Htjgug?r thecal is élﬁ%@ﬁ @B dhis iplaspted B @) fixedgnagnstie dield generated by

a flxggﬁ%\‘malgh‘? Iﬁgéhteu. Eﬁ&ic %mgorﬂag %Erptog dda EwitR NYneS BF'SF%ral coils as

as I'n I'ne or Cate conparat
alterrmnad:l Ohe wipaisk eossiddrab ovnen ter wingewds a plﬂomQﬁ‘d}bﬂ placed in the
in panels. Furthernore the | oudspeaker

be put toge
centep Pt Bk T BTE Gh RBE PG Ol i AvBrHBieCspipb (o e pion
or cofl! AR aM ﬁiﬁgﬁhg%"f i fihgs QRS BERk g BB hS b achleved in different

conventional type 1in order "to achieve a suf i Clen
waysfand (e reay foraimgtancafanksidar th@eloﬁd@memfroitoh deingvemdtel (wfethm iron panel

t hqught th maoeu eri uds ker rotor can
hat 1 Wy AP Plhnadp e ap SRBVTRES o e frsegpral fixed
coils.t W&ithih NES -coREet BENDE UMOENTHA RN chE a@oeédrfsmgﬂﬂisbcother physical

W th one or several magnets fixed to the
phenomena to achieve the required pivoting/bending of the wings of the rotor, as for instance
piezoelectric elements. '

The loudspeaker rotor need not necessarily 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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15 wings or these may be magnetic in thenselves in

order 'to be influenced by a fixed coil. Alternatively

a coil arranged in the rotor may mechanically

i nfluence the wi ngs when the current through the coi

is altered and this is located in a fixed nmagnetic

field generated by a fixed permanent nagnet. Each

Wi ng may be provided with ong or several coils as

a ternatlv al so consider to control the
instefj RSt alloy; B8 R B oy “ﬁihaeéfaldei 3ofa bigtilen by nagyaround the
cente PBsifioh WMheWBE SotbP BodsHoR kraR@okt £y atlf‘ﬁlt\’éﬂr&gld skion with a certain

mechani cal coupling to the piston or coil so the
pltchffaetaeda|1@1§1smak@m‘émmg§ @hﬁ@lnj:tbaltr thalsamg timsr eof can be

n e.can .for in nce .

cEING Y8 Potdhe® Plsrop B pssP oS MipalR 5o 5en AP e sppeed in @
ventip@iog loutléthat ]otiﬁﬁhbgﬂfé WiBe hedly reoveaseataihd jFRaARe] Z)QQ somewhat

and surrounded by one or several fixed coils. th
in from of é@n@éﬁﬁpr%ﬁemﬁe an%w@htqlwﬁromn@mlmhs@ncr@h sThde r:aIt fpr instance

e y Q._achi eve
ve ol G0 c g PGP RO S5 SR i gpreumernia
extendi®nf Ol’utsndtsi aviC & pl@tte‘dzzﬂ&hr&mbﬁd Sp&IkenBibS .- Wikh@n increasing amount of
Ioudspeaker rotor.need not necessarily be flat or
air that apished ﬂIHPR%h fhe lgudspealishtrowndy tha yeptiabor sysieraahe pangs of the

rotoruéﬁ ﬁeﬁé' rF %?\ﬁlnﬁ e‘%&s ol?ll qgeeﬁle@gbrﬁg&ﬁm&w R qrﬁed’ additional

spea I n-accordance
angllnp\(énmeowmgs will mmlﬂ‘atSImlirﬁlr theO ventfl@tonMayglingOs@NRatCAB sound is
urt her cansi dgtﬂF usi nﬂgtlt for the transportati on of

gener&}eld 1sEPSAdRRt Phhe Memtiptigs 3y theyigegration B’iéltl'détl‘*?evﬁ‘}matlon system
autorhIRhERY cﬁgcré’t@rrﬁéd?ﬂlng he oQﬂaIn‘éB Ah 151%‘3 pits %rrg nﬁglgt tQQ%fdspeaker

a constant pitch (for the tine that ventil |on
boxeglémi thedihapdhd the uals peaddts) rwhich redeas ahd yhssmmsesofameasound In

. . ' ] h t
s 08 o D S CHERRR SR
dﬁﬁh@ﬁb@@SdldscmiedV\hﬁb(&hﬁlhﬁt the tnedtodl BesoupRidl difeRtl$ PO lthe RAM speaker

ajr hut around a position wth a certain pitch fan
rotor oy if §p deHEsskIe G20dso %mmsdgr Belt drive dEigher twigh gmmeoter per, motor or

severa_lhﬁ)té)@ Hﬂatsaq@ EH?%F) en' a@&%ﬂ%‘??gls‘w §e@er{ap?oudspeakers rotors
I nvention can a e arrarige a vent
may baittrengedyorj ong amd [h'egsanh:eam g $nckeaseltye Amusad Helveubility . The wing
e .journaling. axl e somewhat _in front of the pressur

. . th
pitch b CORREPAI AR ORI MNP Fr BURHY Thieyeral rotors.
The l&ﬂﬁsﬂeﬁker rBﬁ)trﬁﬂlﬁ? fuldfer Q‘)@ RBivEY bP 'b@%bldhéﬂ 3o n%e\ﬁ" Iﬂ&&s%hlle the wing

their outer ed ges W th magnet s wth circu erent
angleax temisilled by Gignalsdeora sownd amplifidracadtha theneed immqbowerful amplifiers

eaker rotor. Wth an increasing anpu ir that .
a5 wiIB 53 1Bk loa g L S bR dakaren oy aach ass fotdspeakers i
reduc¥@ntil ati on systemthe wngs of the 10 rotor w ||
deflect fromtheir mddle position, the

ESI"@,C@t loudpenicans dmReapréante vty thecigiventiomagan lahghrpw@ a air flow the
wind re51 tanc& %i 8V\ﬁdﬁgli %?ﬁtlongg%ﬁ df'ﬁc%cy qglstCOSnt\ére Qéts Ithe pressure variations that

an
otherw1sg 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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generated independent of the ventilation. By the
integration with the ventilation system automatically
a discrete nmounting is obtained and | arge parts
correspondi ng to | oudspeaker boxes (in the shape of
the air conduits) which reduces the distortion of the
sound. In 15 particular in cars this may nean a

consi der abl e |nprovenent of {he sound quallty In t he

ove.descr t he noto
ol TR Bofef e 0 ires Jehks pIvpBRE A i WHER S5 tuas foegated the
wmg@@ﬁelcﬁﬂlraih@ihaGGH%b&ﬁHm@%tthéjf]b%(/eso tﬁhtt A8 reéthifte M2€ome as small as
rotor per notor or several rotors that are I n comon
possile; ax@rprby@ndn’eren@ﬂmg thAIVaryn@pmcrlaM the wdsgeﬁdr enstancetbgrcsmnectmg
e arran e to increas
the ok aRerF RGeS ladl B GRAEISE St eniy Py so that a
"loudspédkes PODE gted@Ynadyefuf @’ B! 4 Bcrbph&RMAYArRular for low frequencies
i.ndividual ly for several rotors. The |oud speaker
evenipp shperivaRostd comsINt b ow vfeprebgntptfvvemndm tockmdesedtediin a constant

t QF e is cantrolled Si
now T 05 PR S P8 ST S RN Rrouna i
zero pogitiod iter @mg@é‘plmbk tiRsddtéutiol ERduh®Wr PN Car@OAE CTheOMcrophone
between anplifier and bass | oudspeakers is reduced.

in aceaydanqe with Hlygaiiumias e advanses thairt alredybefore therdetacticonseparates
[ i stance at

the cGfg S} S5BAEnERoR! e {188 OF wTARES MERES flune measurea

soundhriése us desirad ithd hvmaget flaw mayt hredssesel By neing thelfBé# pivoting of the
nat ural sound with better sound quality can therefor

wing|plicBehij eved  outdoors. In addition to generat e audi bl e
MR BRK A 1sUrREA N 420Gt LRl E ot WRPYi mBfitored or

used to ‘generate infrasounds. this way |
contrpexbrmes sipos shebitogort peech had ataeges kifkkencegon ﬂferm&tAEEdSsound amplitude

sne e BB R I BRSPS AR EACHe b e o
a lardecrdeRinB enAR th 6RME & prolide aSstdady fcahdtari r&lafR evezl if te Wig pitch and
force is fed to the wings for the pivoting of these
thereyy ghe brakinggs ghangsdrdye o dhie dpléverpchg@ing] vadwme hEhg motor can also be
i
prov1li£ekg|{vgttﬂga%{ég@ (fe}féxg)‘r?m%eféga %‘F&e{l Iagntfré)loc\gm}%g%agea{glﬁ Bger(]ievaggﬂogilthat load
variatigsanay gepdrite. varyi ng p| t ch of the wings for instance
conne ctin nmeasur | ng. i nstrunent

oi |
AT IBES W 9581 St on eGP Eh § power addition
corre§ﬂﬂfi\ﬁuf% 8 thd QM%P&?%%M I Oh€tan 1§‘§E Wstéaﬁqgtdl&ﬁto?i?@‘speed S0
m crophone in particular for requenci es even i
that the sncrpecrtlcmpos epked ot bﬂtcompens‘atedevnth inceasdt wing dsfiemidn so that
etected in a caonstant flow the w ngs work

. 'stog
lnwnéﬁ%%?“ﬁ PEREHE TR FEtEER @B espondi ng to the constant

fIiRe. tHY QBR ©hi e #8EQ RASEdY QHoddTﬁeV\ih@g%LHidV%tres@ﬁre one may
the detection of sound or flow variations.

' advantagspugin ssreactive feedback to ascertain blade angle. The angle detectlon 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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in accordance with invention has the advantage that it
al ready before the detection separates 10 the constant
fl ow conmponent fromthe varyi ng one which reduces the
noi se in the neasured sound. If so is desired the
average flow may be detected by noting the nean

pi voting of the wng pitch._Advantageously the rotor
is driven at a constant speed or at |least with

crd0 B 0T Ao B FAE S BT RTEE Mo o

influéitd (Filgerek NSt apt 1Hound power. One can al so consi der
providing the rotor with a flywheel or a |arge

r Whan ithegWings fithe srterefromoanpensirelyellay posisigays g marincreased angle

ari V, i i i.;ch an her eby the . .
e R PO e el Bt BB e AGFS R B o o
instarfdeethe@in® shewaun i Figoreb® thepwdigi iRdwil inbveptipéadie@aily Ghward towards

where a speed control conpensate the speed variations
the piuekaxlppefdhe Wwingsathas isalspaipwgechiomards, tho gotayienat genter) afghe rotor. The
. r i th. t, r.qrkv it :
wing SIS RO UE! ANLBRSHP et S I 36t e wins
At highurotbr eeds eiesakaarifipak fetees agtieabecomenmbstt @nsidBfble and they

speed sq that the duction in speed can be o
brakes @ﬁpfg?féa‘faédﬂamtm *icthe Fater Wingg- dérs) igetepssnths popyesconsumption in
| 4at; S ' b I i
o ul B0 s PO SEHER, 68 ABRR s Bl Bomen 6.1 are
arranged psrpendionlerlyaylati &5 thedhren 6 2yefoths | wings ellecbdlaree elements have the
f eedback to . ascertai'n bl ade. angle. The | e detectijon
shape GhAtpRarRBIRR o 1 e TuBACa I G50 CAVaT & olapaRts iy mner ends
of th®Wwifd 8€lkS ?W%i@l@lwe%%ﬁrtﬁeir loQtel legdd. €T sd Qﬁéig‘?ﬂtsv@h% B the wing

. axles of the wings are arranged unsymetricall'y on
tips wiongsperbenditidantivtior relafipa tottbe pivetanelss cdfoenivargs. Thugh the
i i na.: : | t '
perndfEH: dlab R ARAL RO 6 20 gl B 5 Yy v
in relahian tb hthe potes anlee Bynapprepnidta glimedsiondtl dhatie waights ftriopossible to
i vot axle half and the w wi || thus al ways

.of th L. | .
achleg% reEipal ouess fignrert) thal balapes the ceifygal fsggscigom the wings (figure
. . bl _ t . g i ng .
D N Rl S et 9515 Bt i
(figupeer7, Blist be applied and in this way a |linear

oystic 8, response is obtained fromthe rotor and
UG e e W Be BB 3] (EHr At GRIoF QR Be prvor axle of each
wing ibBhind @RECEenkdri F Pr&SurdJeenl #r thd Fotati MR Birt R NHI RS @ gehbfited by the
rotor froman entirely flat position is given an
unsymmetrgdigareddgimay behisepioesmipegsaé theamotingrgenerkesisbypthacentrifugal

force BRSO, TFB G ff Snown in Tigure s the wng.

tihedey dol prowne apekAspett Guivadeh thé Bidey Of thewatddsat 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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the pivot axles of the wings, that is also inward
towards the rotational center of the rotor. The Wi ngs
nmust thus nove agai nst the i'nfluence of the
centrifugal force that acts on the wings. At high
rotor speeds these centrifugal forces may be becone
nost consi derabl e and t hey rake the electrica

defl ection of the nDtor mﬁng This i ncrease the power

consunpt 0.an S|re wa In ord o remedy
of EIEHCRA ol A9 AR BERER LB L S e b S
aAf ﬁfég%ﬂelp&!@ﬂlﬁ' tﬁé"vﬂﬁﬁy als§ |tl?é hy© otfrlﬁe %t@[a 1s6m%d9fw1ﬁh§ rotational
wi ngs. The bal ance el enents have the shape of arns
symmysrip sealingusuaface and hecastaspercieng shaping of Gidenfiearstdgred e wings to
I nst anc in..he I nner s ,of the.w ng axle .ovi ded
schic)f i SAleh REGLPR (FRF 235 RE 1sS et Woitked ifiieghaclfi pirfice on the
hub Wih teecepited @n the RSt &XIOS BRMEios uhdklidth 4 Lork@paidiffly e@rved inner
the pivot axles of the wings. Through the 15

edge 9é thewings @ ahicly tha egeiee Af thﬁf@bérlwéﬁgtfa@ ligsl on ghee pivot axle. In this
way Qis Otiq!e Of i‘tigr:gnt\f\de cdlPy roP ona kng%tfl%@’tc Since there is no mutual

e rorvor ax

rotatldhmelﬁl&i mnenn@igaﬁ bhhem\;x@lﬁhhg th& st nOSEdrblbe eb@blidediif\é6me other
centrifugal forces (figure 8) that bal ance the

way, dehinstange Hithf p pelay likeofaviasefignregd®)(fi gure  7)
. fiigChgNb | v usiyig the control forces that otherw se
(ﬁguﬁ%é?,%g,% 2%2&%24?0 the wings (figures 6, 7, 8). 20
EIyl the figges 19, 1812 loddsgeakiersiy shay toaprising b ir@ratiey Dudégiedker element
cing the pi.vot axle.of each w ng behind the center

in acs?r awéswhethg JRYPOFIAN (3Rkangest it AdMeX Tdher lokdsPsmkes) b 1s not entirely
closefl %9 @1ag§ﬁ8ﬁ/%r§lge 5’13’ retsﬁﬁ;tloﬂ ASHIBTRI" &% thd 5gs d}rig. I%g@(is By the risk

used to conpensate the pivoting generate
is elioBmted ofigd rotbobeipg (fubgared thOgtall,(thagisr that ir tizﬁ),spdﬂ)stdp@ entirely

: t t.h i d
despify 1€ rabBoPBEHERbof, B P ERERH et e e 35T Bige peainstthe
flow @i 8BUEshted s@ tHad RELROMES FFegfidRN ticPendeat'sd fat OplisifEflow through
escri bed above wth reference to figure 21

the rﬁ%ﬁ\ﬁe@eﬁapttlﬁlée‘b@?%qﬂdé%tr Aerfsequenayh elnnihiy svaypgeneraiodh miesqure can be
optmh?e% @{atllcen/mdeﬁ as 'Werlle%sfc%Hstét shtopt &lﬁﬂﬁﬁ;\gg&%e lAtE)'?le f the pressure

rners nove outwar I'S cause ween
waveftaknstplacn:d (haokes $6 €7 08) t he rotor, which inpairs the

f f the d f h t bl ades
a{*\ﬁcleft;l?gg c?r{% n%fetHa gﬁl‘gﬁé@% Paggfgy ?qra,lél ngiyol;oq% 3/{911 théjl pressure is built

up ttfeel§lﬁ§éét Bﬁ{ﬁhﬁlyaﬁﬁvedﬁﬁ b8 Qféggh&i i w%@su‘ﬁ@%nﬁ NR¥ Yot Hlow. The largest

figure 22. The sealing surface t he house
pressgugr ruoldnu tagestpﬂa:er\mluewc thesblsdeam@titysp helargeat. Iwiw blatiéeelocity result

. nt er the spheri face i.n.the center he

in eqiGR At DIREIALCSHE IvS0LCodeitEEiensY-tHIES FeAGS e her Wadss Should have

a bla&é“?el{)é?ibpis lﬁ?h s p&sﬂﬁe PcbrVngdrE@ﬁ&Enéyhﬁ [)H:s@ﬁh% BiRling. Since the blade
circular outer ed he w ngs will then all the

velocity riglaw i the gemient @f thh eotphﬂvesr msanSftha:tdeaﬂagc Mell housiihte bbades reach
all thita 2}\/%82% f\.ﬂ%estp gl]élg:pp q)r\fgpngfc'o & ls?g% strrllqa Tler %Padgg alg 81w tthe 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.
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symmetric sealing surface and a correspondi ng shaping
of the inner edges of the wings to achieve a sealed
condition (figure 23). By also here using a spherica
sealing surface on the 5 hub with the center on the
rotation axle of the rotor and with a correspondi ngly
curved i nner edge of the wing, at which the center of
the spherical surface lies &ﬁ the pivot axle. In this

. | so the hub in i.ts entiret an _be . rotationally.
sinccl ¥ 1B bEIErlEe latdT Bttt G R S8 endin one may
advaitAEEusI9 YOS thetro@nd 3o Ritetih AfernBngd BRhtidRY dF&dtR S ince this leads

established in some other way, for instance with a

o theeqtew heingealeve vee (heirgiation phynomana(decyuingsinitbe ndja @1g. air).

2 24) ln the figures 17, 18 oudspeaker..i s
TR b N5 b Bt iy SF st B SERGRERfng povement can
transpre QirdaNGQuidy, that tid Blsb PARATLRAY) taigeAiid Fong, RurBile9%t ceté in turbines
oudspeaker box is not entirely «closed but via a flow

one npAyAdy arfagqonsly tiydnicgration oh dettedhniguetuse theueehmigugiin ghe turbine steps.

i A o o RBP4 P, B e

mean8 RF ithiecinyertondeRRhiecdiiier @ 8dduod (ke tifler3t @E arM¥ging of an extra
choosi ng material and openi ngs the resistance agai nst .

rotor ipiapeller §hrelehd Pebyasrupiotlings thetTRiating elapeanb fhiad sepraigehe yound, this

in paflRARAARRL QBRI bhHL N ough the rotor s
optimze ependent on frequency. In this way

------ genrerated pressure can be optimzed, stall avoided as
wel | as acoustic short circuiting where inhalation of
the pressure wave takes place. (figures 16, 17 18) 20
Since the efficiency of the conponent largely is ruled
by how wel|l the pressure is built up the bl ades
primarily have to be' designed for pressure and not
for flow The |argest pressure build up takes place
where the bl ade velocity is as largest. Low bl ade
velocity result in'|eakage at high pressure and
reduced efficiency. This neans that the bl ades shoul d
have a bl ade velocity as high as possible for good
efficiency in pressure -building. Since the blade 25
velocity is lowin the center of the rotor this neans
that | eakage will occur if the blades reach all the
way in. A solution to this problem is to design
smal | er bl ades and allow the kernel to cover the part
where the bl ade velocity is too low. For efficient
build up the bl ades nust be |ess than 80% of the
radius of the rotor. In figure 14 a rotor is shown
with blades |arger than 80% the area subjected to
pressure loss is marked. In figure 15 a rotor is shown
with blades 30 snaller 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
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10 Since the rotation generates a rotation phenonena
in the nodul ated nedia (e.g. air) one may

advant ageously allow the rotors to rotate in
alternating rotational directions since this leads to
the rotors being able to use the rotation phenonena
occurring in the nedia (e.g. air). The invention can
be used at all types of eledbnts that with a rotating
novenent can 5 transport '& IRguid), that is

al so radial fans, t ,A rbines et cetera
in turbines one may advantageously by integration of
the techni que use the technique in the turbine steps.
I1n Loadspesker edmean,scicirat¢taribédin thauinds dansgmredriat £ohobyr driven rotor

.rotfating air tr orting elements and b a of .
provifieth i kD 7o BB ety YRS I o iR At HEGRAE ¢ Refheir pitch
(anglRY/dehBind! 6RELAY & R B%hdpBried O4iPTvoRiRPeniChctfived air pressure

cetera Oor by controlling the rotating el enent that

respegfénedy attrotating of therdtor chi be mpduiaredparresponting teiaesiradsesad signal.
ounds often.are continNUes. =--------------- , = ..
PRk P GRS aRIARC Pl LiHAEAs et thaf the pivoring
of blddedor imiingsSis GOAE kicktbMecHAMicallyDt or driven rotor
provided with wi ngs or blades, which wi ngs or bl ades

ar dondjpeekeatsicsice gcediding tpiclain 2, Sharacterized/ipdhatipsgmadent magnets

Wi ng),. SO .that tral rted air vo nd, achi eved air
ore aifh 8 p bRl 187 DRl ! 8P R4 SELHAER, B aranca
for thenidflléicath 60Mheasnmedi fog pivdtidg dESIihedos Bladek. SAlgdadtively2the wings
Loudspeaker elenent in accordance with claiml,
have yHegralefépilyed in that the pivoting of blades or w ngs

i4S | i.cal . 3. r. vi e .
N L T
pitch WA gieetvings b biades & daregsdmennsosf picdoetpcaiceetfadit h bl ades

3 SRS oA B S5 5, SRR in

the pWoD8Rle Ut dAtRU8Sg oAbla@E RRTNYE hyprbREnat1P dBrouPR Y& pressure center or
integrated coils. 4. Loudspeaker elenent according to

slightly| i front, ofcthisrsgen ér fheedirecrion & thet togationt er i ng of t he

i tch of the . w ngs or blades i one by .nmeans of . .

B 3 5Ratisater ottt aePoraiie 8 %ty o 40P BocapcilE SHimS. characterized in

that |GRIC@¥pehdear beed Wirifiodstauded esaldnag nfdd@iafil, wing angles is compensated
characterized in that the pivot axle of each wi ng or

by a flywheel ox aethvesSpsppheontrdtat el y t hrough the pressure

S TSl e %y 90 g yparacteiea i
that tlaec eirigdanpde isocommplled whtheacpive ¢edbadkg cl ai s,

C8h %roggstp%;liezr %(ljenile%t accordipg 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 | oad dependent speed variations caused by signa
modul ated wing angles is conpensated 20 by a flywhee
or active speed control. 7. Loudspeaker el enent
according to any of the proceedi ng cl ai s,
characterized in that the wing angle is controlled
with active feedback. 8. Loudspeaker el ement according
to claimi1, characterized in% hat it is constituted by

g]:-)lCI ' ?q%la@&?ﬁ%é} \é/::hgyeéjct%m ‘8|t 015 bsscgq\glgtrnglfedwwga rotor provided
with %91%@9&' Bﬁd@sj awfiRh wika&! 8laldéeqrd 'aeteuaﬁfe % 8! tﬁglrfgn&th so that

as a fan by superinposing an essentially cons
tranSpoItta:thamweturmdwwlsmhmedgnenmmxrmgamm yieaguredlj ust ment of

t L tc es of the rptor w.ng Met ho
o Bt e e inm et e A BN oairatiarid i that the sensing
of th@ cﬁfhthff'b?lﬁQs laRd bASs isfeRict@mleBhidicapr ovi ded wi th
justable wi ngs or bl ades the angles of the w ngs or

bl hdMscrapmnsﬁloveﬂetald jagserdihgt toatlainnd 2d ebameterizediincthat permanent

ngl i ng/ bendi ng. of wi ng).,. i.s.controlled so that . .
magfffte SRR S PP ekt Hith SRHRT otiPir B dRed coil or coils are
arrang@& ﬂ@ﬁ‘iﬂe‘éﬁlriﬁgc@mtl'@emﬁ'g}@tﬂ fIraflvésigr 8@%@1' 8191h@es? Alternatively the

esired sound signal/pressure way.

wingahgyoptiegneted coliret er, charact er | zed | n that it |s

tQr. . provide i Ngs,
R e B e PR Pl b HoPgefihes bR e sonsing
of the @itt@F thet Wiips PO HIRIEs & b J WRhANE! Giit GICHERERDBLrRl Effect.
pressure can be neasure 12. M crophone/flomneter

b oMiFToghere/ Bowmeier acedidingct@rdlaiay liln ehagacteriged in that it is
Sl f_hl n
cons 3RS, 0 sl o8B B Gd 8 on B P e At 5 B aring anete i
readto claim 12, characterized in that per manent magnets
rranged.on or i.ntegrate | ades_or wi ngs and, .
o YepR TS e nlspling, 5P Fobfeuct Soind gl Y FbaidcicHigd in tha
the aBforldilfer H&@hSs [e@rthRjupR 'l lttiRl rWoP Sthasth AfR8able wings or blades
Alternatively the wngs have integrated coils. 10 1%4.

and thaicq dpstmeprsred] vilwme ean becwoastredgviacthe laagien deflections of the wings or
blade(gharacterlzed in that the sensing of the pitch of the
Wi ngs or blades is by neans of optic or piezoelectric

effff. eCloudspeake ©F ORHQBEIIIOWERSr@ing 36 CAiydi 1Y thd ﬁﬂeééd?hg claims,
11, characterized in that it is constituted by
charggterizadain thet Bie Bingw iptreerlivitettie Gorediaying @Ve&l@rnamvalgssenene air flow

or pr&ﬁﬁre%xﬁ%@gr?él 'fﬁl'ln atgvg'%g SlI(l) éﬁ orthéa{:%&? ? for the
cltsallmtigrealmdmwrdmgab claims 1, 2, characterlzed 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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the air or other nmediumis led through a rotating
rotor with easily noveable wi ngs or blades and that a
transported vol ume can be neasured via the angle

defl ections of the wings or blades. 17. Loudspeaker
or mcrophone according to any of the preceding
clainms, 20 characterized in_that the wings are

adj ustabl e for driving al r dternativel y sensing air

e e P 5 Y e 0B g e a e

wmgg ,rerﬁﬁ‘lﬁrc%%tﬁﬁt' 1?18€behﬂerﬁ Qﬁtthé PR RSB HR Winl Q‘G!?'Ehe rotor.
del'i vered he notor is propoftional to the power

d&d. |h¢>eldmakew eclﬁmnt @¢coodmg maclamrm gschaIQCtede'lmcthﬁtd)etween the wings

and GERERCHPT Vst P ieoplaca R egti AN ark ke Adieriih seatine sit i

arran@6d Wstvalzh 8ot r&@ﬁte@ﬁn@'&xﬂ&@&h& Q@taﬁbﬁlﬂly%@hﬂﬁétﬁ@ Rbrth& having its axle
nonentarily controlled in accordancé with

coingiging Midrthe Byghexlp pelig mrleg @¢ tltahélesiosﬁmetbha'«eemt@e wingbend the rotor

d., 20 . Ac accor di t,o any of
remaﬂhéénsgélge endeAtac?tlrjrtzlg PH : gﬁ? gf;er %’élbgs'gﬁ tF‘%é‘ftort he wi ng
aqaeeLcﬁﬁS@akerabllememoy@bﬁnﬁ@@o enirhre dhaPiétbrLal o ik ®Btween rotor
of the | oudspeaker elenment or 30 m crophone el enent.

centep and |the inspe kb Pl Bieatinata badlovr divies is@rrapggchor, sealing.
Cﬂﬁrf&}dgﬁéaﬁgldf:]eﬂlehpgcco%lf?% Eiaﬂg Sclf{arg&nldlﬁeod tfht the wings are

eric e surr

provnhecﬂlsxllmgbal\aﬂch v&egtttepre(ﬁé’rablblarﬂaihgecs pagendiallagyaf#a8 the wing surface
the center of the rotor. so that the distance between

S0 th@th\élth (S'EPSP#‘F@ e tf%fémgvﬁeﬁgsfug%rfﬁms ©B8r1B¢ HRes; 318 spepersated.
g;L\iQér e'l'l‘&n&ft ab Ot a 9%1 ?1%1 Qt?laf:&tt%rlzedzlgl that the pivot axle of
S pe e ’C

enment acco |ng
each &hag ac béade 2eds behihdhdie fretsvee tertéresean g she dinettibh@f rotation so that

.. Ce of .the rotor r qt.ati onal symetric
wit SE0B  Siai ty nd sRhut Eiskt PRGP ST Cerfgprsaisged
beg. W Bspeltc@ ]ttt Sdcopdifly W dMim 1 @arsitédika@althat the pivoting center
symmetric surface having its axle coinciding with the

for changgtofzpiich for thenwingp Fﬁgplg@ﬁdt seaneviiae indfrontpic tesympestry wing of the
wmg§ Foeih‘é\'{ ng%ae}rﬁgeat &etpé Hrggs be Blﬂglﬁl&glg’l%gg? %r}d t%ﬁ@%? T)gowae increasing

Vot i ig o

reswthﬁdﬂ:@ﬁﬁk ficreabi@pgidch 36 et (iilln[jﬂ)vte@ ligkaitinid obtained for [f)]ressure and air
characterized in that. betvveen rotor center and t
transpqyh s adRTPOBEC (o CoRtFRIling pigndtlow device is arranged for

Srﬁ/a Lhoﬂgs ederade érﬂlég cﬁﬁﬁlléetﬁ c‘lelﬁlnf‘ néhaél&agﬁ%dﬁﬂ] [hgt ﬁleq H?ispeaker

qcterized in t
elemdia|campeisevaé gindlsropore neuatedyafer reatﬂge(ﬂlepef }I&;’Edsl @ﬂJbladiésyfor increased
a‘% nst the wing surface so that with the pitch angle
pressy (@/‘P‘ﬁg centrifugal forces on the wings are

CRMSVEHe8kEr element according to claim 1, characterized in that 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 _speakér 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



25. Loudspeaker el enment according to claim1,
characterized in that the pivot axle of each wing or
bl ade goes behind the pressure center seen in the
direction of rotation so that 15 with the pitch angle
varying centrifugal forces on the wings are
conpensated. 26. Loudspeaker el enent according to
claim1, characterized in tHdt the pi voting center
r._chan fopitch for the wings is placed somewhat
te 19EpBRET6E 8y 8 Rrca oo R A el U TR dampea o
that th@€love@Eouh@Be edtot b BY SHARNIBET AT réskii@iphi ikiﬁ% QR4 @ dall can be
t hereby provide increasing resistance agains
prevantgek easi ng pitch so that inproved linearity is
______ obt ai ned for pressure and air 20 transport as a
response to a controlling signal. 27. Loudspeaker
el enent according to claiml, characterized in that
the | oudspeaker el enent conprise several rotors
nount ed after each other or |layers of blades for
i ncreased pressure/flow 28. Loudspeaker el enent
according to claim1, characterized in that the
| oudspeaker 25 el ement conprise several rotors
nmount ed after each other or layers with blades with
alternating direction of rotation for increased
pressure/flow. 29. Loudspeaker el enment according to
claim1, characterized in that the I ength of the
bl ades is |l ess than 80% of the radius of the rotor for
i ncreased pressure. 30. Loudspeaker including |oud
speaker el enment according to claim1, characterized
30 in that the elenent is included as a part conponent
in a turbine or fan. 31. Loudspeaker including
| oudspeaker el enent in accordance with claiml,
characterized in that it includes a | oudspeaker box
that in addition to an opening in which 14 the
| oudspeaker elenment is nounted includes one or severa
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 prevented.




