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el enment This invention concerns acoustic elenents, as
| oudspeakers or m crophones in particular for |ower
I es. Bass | oudspeakers nust today in
wo%@%ﬂ@@?a good sound reproduction and streng%;’teg‘,}’g?(mts}aoos79
sound be large and al so frequently becone expensive.
When the 5 avail able space is insufficient, as in
cars, one sinply have to accept that the sound
Acoﬁﬁréigﬂ@l{l. onis afflicted. In view of the above
—_probl'emthere is a great need. for inproved
| Thiddpwakion sodcetns avosticfelanerts) s dsudsheakprsrdrimiotaphones in particular

there is a.great need for snmall | Qudspeaker elenents
for Jpgier |fwmlg%qﬁ@ﬁ%doe&l>§alﬁre§ myst ﬁaﬁ@* Qader| g gehieve a good sound

! Led. : .
reprediGR 2K ke O ind B2 IArBE o 568 froBER Dokt RbersiVe. When the
availeblei spaeat isl msolfficéemt cas sindcdr®, wner sipiphyn have stpeadcepieltlyat the sound

that, can cqope wth | ow frequenci es and that can be .
reprofigHon AAtticted, T WisMoah e ARove, pwtéemrfg%wﬁ dngepfeneed for improved

' i d i i '

loudeghis 76) Rler ipBOIGIRT T fofdRlak IS RERERar ppEd R AN londspeaker

elemests for kivent faeypiendies sincdhin many lcases ladge lowdspepkersscan not be installed.

dul afed jn unison with the tone or sound, oLf.sound
The hiect,6f fie, dpaiion Beletol s kebisde 2 Sympact anh SFicigHJoudspeaker and
. e o ; i, . L

i g U HRE VP ol 954 i b e sl

ohparsordanck with theomvertignehe abmieyobjere isesoivied by the loudspeaker including

@o04

® WiER RGN JoRRERFE qORE Rt hBo% IS AMOETE the pitch of the

winghsi#fiolih ARl in AR RGRKEE toRPHNoRAE or WSird fiBssure that is to be achieved.

appropriate control of the pitch of the w ngs desired
By ajternatinglys pdjnst @ dwings (foxl pusking the airesitive vasimypression) gowards the

..achieved in _every._ins . By,alterin i Ve .

tistertF Al % Sl bpBHIE dirdcii Aberi¥ 0 B i iohy frofF i tistener the

samed 8HEpRissien corditioRs afdvatiiéveduss & eher vibgifion Ufea #fditional loudspeaker
nonmentary sound pressure of the sound is thus

membaaner OVith aniAppransiate eenten] of| the pitch of iths wingsgdesired air transport and

souny RGBT oan B aCflhn oo B, HE 2udfing i gigeh very slowly
extrehi¥ly Negafiey@ertly Jsbainds caf TR phierite@s evére beloty theowudiBleerange. The
sound | evel of the generated sound _can either

b
momesHEy sPanchipre§suae of dheosaungd i thustcoptrgled hy meeans pf Bg elegtric signal to

. : . : he ..

e 13885 oy 5P Gl o BAGHS s Sl NSl it presuce

and flowddtinegalive sighali-megative pressude wad EowOThe Geundilesel of the generated
conceive that the sound level is caontrolled a

S ..
sound 49 Gither ba contrplied by chiffergpily greabing angles g5 byrthe geeed, this since
| ' (S, « .

o SRS il 2ok eSOt RERLIIEN il i spectively
in edeh sduné walweped but al so sound waves conpounded of

several tones can be generated with the ﬁevi ce i
a &0 easinalso \Gongeive dhatnthe Hsouad lgyel is contro

inclination of the wings of the loudspeaker rotor and the speed respectively. As is realized

the reproduced sound must not pecessarily 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

n .
ed as a combination of the -
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controlli n‘?’et he wi ng aréﬁl es corresponding to the

d shape ofBBRRE™N8 FAIB pressure curve @oos
shape. If nore power is desired several |oudspeaker
rotors according to the invention can be 06 10/19 TOR

' : 01388102 BERGLUNDS PATE 11005 WO
Wégggflgg@éﬂ PCT/ SE2005/ 000579 2 used in par alBG/SE2005/000579

alternatively | arger |oudspeaker rotors nay be used.
One can al so consider to use rotors nounted after
each other in order to increas® the driving ability,

f.1.Snuih [ I chj evabl e sound pressure.
st e OFer RS e J5ulsbester resoo mabeaisad One can also consider
to ned abtoR mduhedid if.c i,n. ordet,. )
° o decrease t urdgﬁféﬂaﬁf’%?ﬁg‘%‘@ {Dhgl(:?%géalﬁ?ef fit Wgrfg"hty’ that is the
maxiaallis achiexable: saundypregyre, shdgintageaisty ont taaypgivetthd ktors alternating

roultif iRl oBB0sR ) efbschn"csbr o Sprsase Msdvlemegs optimize the

airflowhmdfineehse éfficRaby e these nmay at rotation of the
rogor be controll ed by the sound inducing airflow
ba

W USHng @ @efiton Wiﬁ_api‘l:t)tabk wingst el :gameagiqgakm 8 traiefdphone that also
| trlca can e etecte a
mag E{B e&c;s?lll rﬁ(g{ S%Ytelﬁ‘é' tgﬂ“gﬁ' é%g'la %B"Y}P& CaWHs e _béffr‘%/qllé mgvaajle these may at
rotdlfun ORthedicas: BORBAGeTIed By YR scul iBYGRL 8o D AAE forth that in a

,%Edi a than air, for instance water, gener a .
suitaalecway. Jol instanes eptical onelectsichlowphenceedeectdd by h@etecting of the angle
: haracteristics of the invention as
dlsé\‘g%?ﬁ@é@%ﬁ?{‘%devel opnents of the invented concept

ar Onepm@ akso icohsiden tohRe AR RVENtidrPinBihe Hedid it OFY

descri bed 15 enbodinent with reference tloqﬁﬁ‘g“’ e tstance water,

to generals axidefeehiongd waves o econstit phenosaenanat i cal |y t he .

r j i | e and, sound.pressuye

o ot AABEAS ot i Bleksios o VBB PO el 85 s developments
of thetinventsdiicyndept 268! APpAREMSHYME rasil t Fi .

3 shows the (Ebgl ati ogpbet V\ggéll tggﬁﬁlagenércg%raendgﬁlg fo‘il‘é%g described
embodymgnt withy reference e e enclosed drawings. bet ween sound

pr f different r.p.ms Fjgure 5
CHORRNLE 0, LBAHEREHy N Sl Bebytsf Wi apalriishaaimd pressure
grapli.t h the invention that is driven by a notor. Figure

6aI]§hOWS \/\iln‘gs and conpensation wei ghts at force
bl 1EHTE H§hoWs, hownthe; Wingaposition iovacied Withyararging shndvpressure as a

resulichematical ly the conpensation weights in the rotor.

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 schematicallf 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



' ‘ L Qur schemat i A9 in the rotor.
, 06 10719 TOR E?%&rg‘“gpg“%?gyv\g schenat |%E3‘IG}‘€/}VD§ ‘\%Tﬁg pivot axle in @oos
the rotor. Figure 6.4 shows schematically a w ng
hol der in the rotor. 30 Figure 7 shows the w ng
w0 svoseeeend the pivoting force that is generat .
the <centrifugal force. Figure 8 shows the ?’ET@&ZMSMOSD
conpensati on forces and the pivoting force that is
generated by the '06 10/19 TOR 19: 59 FAX 01388102
- BERCLUNDS PATB 1J006 WD 2005/104617
cenefifiigdERA6L/ 000579 3 centrifugal force. Figure 9
shows sghematl cal ly the wing design at force :
baFEs Aghowa sehematisally thewing dedipsi ayrforcei lmeing. via a?,mmetric wing
desfgIOS schematically the smaller part of the w ng.
gure 9.2 shows schematically the | arger part of the

wi Rigure S‘Jlgslfot»s%cﬁexﬁm &ﬁ@@:ﬁmﬁ%@ﬂdx ﬁ*e hol der
W ng ftorc

i n.the rotor. ure 10 shows t S and t he

5 " pi 5’&4’%5 @Pﬁ’é 3@ tigally the larger parnof theuwimg. f or ce.
F t f f d d
R 5 ORIl Ry By e e gotore.
askigne 10 shows ghedw '§gfbrcd§| SHd e %ﬁv&ﬁ@g@ggéeg%%{%@% >?tyr tgc centrifugal

p force linearizing. Figure 12.5 shows
OrGe ng area for force linearizing. Figure 13 shows the

{ ndnnan d state for
o gur! 1P MRS S miieiln, Btoos Sshavind, wh arpivpe force that is
10 genhfatedelw tlnr@pmnid&wvﬁ@a%{e a subJ ect ed to pressure
ﬁ %ed Fi gure ‘shows a rotor with bl ades
s ﬂn'érut sgijade fqrgfgw@ lirgagirings scherratl cally the
flow av and
outFe | guirﬂgmigﬂ.uf‘ %g%%fﬁ? ?‘T ‘?gf“?ﬁ“z}/ .

C(fnglmelﬁ shawm the anodudation. forbésOt angld
i of .nodul ation rotor seen from above. Fi gurgﬁ\q awgfbasstate for force
eIHZBE odul ation rotor conponent and flow brake seen

15 f 'F?éﬁr& ha shot%-a rd 619%'&@ lfr&le? lé&gman%%) UL kST J%cttegeto pressure loss

. flow brake seen rom
is marked.

Figure 15 shows a rotor with blades smaller than 80%.
Figure 16 shows schematically the compbnents modulation rotor, flow brake, cavity and
outlet.
20 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 apphed to a flow brake with
25 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 schemati.cally the outlet grid with acoustic brake.
Figure 18 shows schematically the modulation rotor applied to a flow brake without
30  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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applied to a w brake w't raking material in

the cavity and flow brake in the outlet . Figure 17.1

shows schematically conponent nodul ation rotor. '
WOR098/11®6177. 2 shows schematically the air br akeP&il{S§2005/000579

brake material in the cavity.- Figure 17.3 shows

schematically the outlet grid with acoustic brake.

Figure 18 shows schenatically #he nodul ati on rotor

appl.ied to a flow brake wi thout 30 braking materi al

i n HigEedS3 shows schematioally, throutlat gid with acsustic-brpkee

o e AYHBRRTHE S0P Stabobtihn SR AEGERT BRI ' DT
wi THigure 20r shloes thé enied walln(titeg f6aN idﬁfferehto%lé/. 19 TOR

20; 00 FAX 01388102 BERCLUNDS PATB RQO? )
20&1gure 24 showe thegptaramyunebinghe, ubgiwjthout sealsawith angled and non angled

sSsqhematically the outlet grid with acoustic brake.
gure 19 shows the rotor conmponent fromdifferent
angigize 22i oivs tBO rotop eounksd HUthe rmU@Mm(sg)H&‘ﬁa]ISi%ﬁTséals' with angled
(fllfferené angl es. Figure 21 shows the rotor nounted
and gop gaeled Y8ngs-t hout seal's with angl ed and non angl ed

5 v 93K . Ly .th ,
© uBGEES 23 SHGHE 8 chiee B Y iné Ritaf icibueF MBS e Sl Sphsicatly cut seats.
an¥igue R rshows i gjosecup?SE the qoor ancumarin the @ibe With sphétically cut seals

ted in the tube wth spherically cut seals.
10 mﬁégﬂvés%'shoms a close up of the rotor nounted in

th ' ke ad ell.ow . .
£DTp SRR SRR 1 i 5 a5l Tos o S RSLRM ogtudes a ctiec
drivént kotbhe thatvie rthe aotdrnis| argiped dirdcl§t on dhé \dtoF Ak of a motor. The.
hat.is the rotoyr, is arranged directly on the notor )
‘°“§§Heék"cfr Tolor s gp thigrxamplefiErewings 2, Miteh innthsiriipnerrangs are pivotable
arr&hpRATih @ HuBrE erhd wishes sre ﬂi@gtggle'éﬂo%séﬁntﬂﬂﬁ TafiB45ivEY fles 4. The hub

pivotable arranged Ina ngs” ar e
15 3 ipitotatedbiby theomotbrebs Each abing inathisakxamplet hasxaearéh corresponding to

The h 15 3. otated by the potor, 1. Each wing in .
srFRFmety 08 dhied of & lifecsing apel s Bt inger, ¢ at a disthnce from the pivor
ber iR 4 BT ¥ostetedtb aCk ol ' L b Sot i

?%gﬁi nner -endoat a g?s??cgglce ! bfrnn%?ﬁagﬁ%f%% qB‘é??ﬂr?g” that a an axial
movémmentrofathe: coilch pireats ¢tk wings. (hel cadix 5 dk Isyrroumdedaby a fixed permanent

relative.t rotor sp.that,a an axial novenent of | L.
magﬂsé%g%:.}cf lssfégi\wgl? gfepppgl% a'g@gm_st aqqemﬁg?qceyfi rgstm@;pyggs so that it is
20 mold afdriviRid RAT 'HABRWAIds "REpRIdify A dtdctibd h%t;g electrical current.

el ectricity against the influence of restraini
Ad\é@tageggslx ¢ [pavoti axlesso2thenwings aresitaated stighthya ik dponti of the pressure
cent¥ Q&[B})%Qﬁ‘na?ayttﬁeece%terr%%tg'raovr{tyogf tﬁtle %‘frtlgr zlxr%% so that the tWings moves towards

a center position without driving of the air when the coil is not fed with electric current. At

5 w

g

the same time the required forces for the pivoting of the wings around the pivot axles of these
25 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
30 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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Ssituated rghtly in fro essure center
(approxi mately the center -of gravity of the w ng
area) so that the wi ngs noves towards a center
WO 00§ié46PN W t hout driving of the air when thePCBISE2008/000579
not fed wth electric current. At the sanme tinme the
required forces for the pivoting of the w ngs around
the pivot axles of these 25 Isecone very small. This
condition can either be used for sound anplifying
powedlairgplifieti vel y to conpensate a possibl e week

R dsprbasing sowel fatsarn AoaRher g Tyl Gqmana e J6UE sheaker rotor

o . = \ J- ! . |
o 4 G0y 3P I i 08t smount of
air anththusttheesmmil pressureacanie wmtaised atikwdrequenties diffegingrom the case at

5 ondingy fabsmsRketag i Jevih e gudiPe fo (R ASVRpYPR G pringipalspsgrate sounds
o el it RS 15 0 e i of

loudspeaier qotorcshould hdéti ke tchhedvyu dGipecinetherfeneonsider do rugé ngany smaller
wi || -functipn. as

wing§s kiR FARING PS40 3 cales RPN i 4lL QY apeagse AT When more power
is m&é@h a&%ﬁﬂtﬁ tbgethertia %@ﬁél@.@@i&rﬁor@ﬁﬁéﬂbum& lefdfment in accordance

ecreasing sound frequency the nunbéer of )
10 with thevimventiomean: braarranged |togetherpwith doudspeaker elepieatseaf conventional type

. urjng,a sound.wave_.length wll d,nerease whi . .

in orfef o Shtlker HTFF RHC S RURCED ok W o a5 she.ryspgive thought

the 1%8?6% vEHIRS ¥ ItRe QaiisPenkeL rdidrechnabe ldeXighéde iy AifEereat ways as to the |
Iffering fromthe case at 5 ordinary | oudspeakers.

journaling dfvhe wingscor ding to the invention can principally -
erat e sounds f arbitrary. .l owfreguenc
o i anag e e, ot eriroPRincs Vith e fF Heera) Haggets fixed to the
15  wingh V#hERKAY Beotindteom! teRélveeid erdeeadybe ffResd by a fixed coil.
therefor consider to use many smaller w n?s as i.n a

Alterpativilya onil arrangadr incthe sotasnmay angobanigallyinfiuence the wings when the

e AR PB4 00 13 A0 (b v v
a fiedepatdanei aneaédalech Wihgninidy bbeprovidedt with aenobeseveral coils as

arranged together with | oudspeaker el epents of . )
alterpasivge Mneomay alsppeonsidsr & geptrobthe Wings ¥ia a isten OF o4l placed in the

e e ) ) . : '
20 cems 4 ity RAE it e 5 6 £ ST Efin o e pion
or cdiBnARRe the Sisgsnixp ofthei vings @and jownslingstieceof lvan be achieved in different
journaling of the wi ngs. The manoeuvering can b .
waysepndt PR paiyfrEtingtange: qongider the loudsppalier 4aigR g)?%f!?‘i&d‘"‘t fin iron panel
5w a0 ot | i .
ot g, S0 o i A0 B8] b4 5 6 sver s
coilsAl Wethita thes ebycept ©fi the dnvemtipadonen camh alsoocensidenyto use other physical

mechani cal.ly influence.the w ngs the rren .
25 phenbRieDadaCHETEBF Foduared pivterg be g it hie Wites of s oy, gs for instance
piezdd1d@flc Thaahd c field generated by

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
30 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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th one or sever al ative. One may
al so consider to control the wings via a piston or
coil placed in the 20 center of the rotor where the
' 435t of the wing has a nechanical coupli <
wc{ﬂggg?g%n or coil. Also the fastening of thel;&%mlgr?ggosmwa”
and journaling thereof can be achieved in different
ways and one can for instance consider the
| oudspeaker rotor being nmade thin iron panel that

: Qﬁ{s nhoss an netized, and:

Insteatt F%Soﬁg etg E@nyugﬁg @ﬁ;§v§%§|wﬁ%’ rﬁtgn e@oﬂ“&@i_waﬂﬁ’rp"ltﬁ’@t around the

cent? Posikion hetd ehe!r0t? dob Aot APt ay &R LRPBRAR'a doBitidAwith a certain
ot her physical 25 phenonena to achieve the require

pitchifen @nd Jousisperkay figrictionds obtaiped ot thehsameotime, as f or

i a ' lectric el ements.. The. | oudspeaker .

" oI008 sBaf Uenkih i hefRrBfied i thginyPoRf 64 Spo pe arranged in 2
5  ventilatiohoueetbyi joafifaling Al MR8 fERASd9EabIOWiE he jobirhiling ekle somewhat

device with bl ades adjustable to their angles. The

in ffom @€ HeaRtessure cepter, ing 0By elasicemagneric piteh conicok Tbis ¢ap for instance
ve A5hTHE DS A 9y A0 B B, S BHERTE iy cireumteromia

extensioni ICaitsidina poil RO praced dibusid 16 speskel QBRIOWitHAA BiRfeading amount of
. varying the pitch of the wings giving these a .
air digh &t pyshedthrongh the lqudspeaker gotomby theoventilatianosystesn the wings of the

10 rouof ST Pt i SHERE ob ok R AR TBET cbndh aciion
angbgr@f UKPSwingS EwilMos¢illatéCardGnd/ the A@htilation angling so that the sound is
PCT/ SE200S/ 000579, 6 i nstead_choose to allow the o
genggatedy mdependent gf ithe jvientilation Byuthe istegration Wil theoventilation system .
it : ‘
Sy Ve i Mo I 6 D0 lodipeaer
boxee(imihe shapecdf fhenamncbndoits)s phivherediicsscthieodisiogtion of the sound. In
obiagi ned at .the sane tine, The | oud speaker elenent
particylag in sags, RuSmaY (TRean f conderble mprayemeaiof e sopad geality .
[ : _ J
¢ e A gsp bl BrBlining B it dF cbiiled Wirelf 87t foud speaker
rotofs butt if 86 desiecdoomeseair slse eodsider beltdirivet Either with one rotor per motor or
el ect ror}E netic pitch.control. This can for instance.
sevaral FRipHS g HE IR %ﬂﬁgoa BVeR RYS OBE tiqteR. rAlsp seyeralipudspeakers rotors
| » . o .
may b AnfREICOR otk 304 e Sify X80 Bea by, Siieibitfy. The wing
20 pitch maayeinsi qogrespangling why baicontrdited in somuminant individngHy fdreseveral rotors.
l.oudspeaker rotor the yentilation systemthe w ngs. .
The J50d REFRRe Torgrs iy, e SEYEm bR SR} CapPRtAPY motors While the wing
angR§ tbhiPdlled tiLsighaAte o Ruba Aipbitets. A1t Gcnédbot pOWEful amplifiers
angling of theewngs wll oscCillate around the
as welhtas| thickoandh hay-ohmic contreationh betsween camplifieyeansk bassdoudspeakers is
di ndependent of the ventilation. By the integration
TAEth the ventilation system automatically a
25 d'ﬁﬁé&ldﬁdgﬁydﬁéﬂsﬂﬁ dcBordRh@ WaH MEdnVetiBf caAléSthrough an air flow the
- corresponding to |oudspeaker boxes (in the shape of
wind iresistamcecas roatd aos locatipnhisrredugsds this eoutiter asts therpressunchvariations that

othesfgv'i’srédarislep A more natural sound with better sound quality can therefor be achieved

15

outdoors.
In addition to generate audible sound loudspeakers in accordance with the invention be
30 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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"and S ttahf*&ddn@ Jwi. BREQal

vene of the sound qua n the above
descri bed enbodi nent the notor is coupled directly to
the | oud speaker rotor, but if so desired one can
wo fosMogonsi der belt drive. Either with one roPGT/SER805/000579

notor or several rotors that are in common driven

bye one notor. Al so several |oudspeakers rotors my

be arranged on one and the sanme axle to increase the

acoustic driveability. The wing 20 pitch may in a

P b SRORQNE 88 t¥ale Rengzofor td pdting of diserwlen the rotor is rotated the

individually for several rotors. The |loud s ea@gr
wings olter Sicirinclnation ecording 10ER toy s Wt ticiesisBie Dpcame as small as
Jmotors while t o i . gi .
pos R kot e e B B bl comectig
the cBiIRbi { nRASurimS inéeirneas akdthativeln dpticallyofegister the wing pitch so that a
connections between anplifier and bass,| ouds age];rl\f & .
"loudspeakiee dotoe'tl instead spajt AincHOR 3% a JRISFAPLOpe H&Eéﬁ"&ﬁﬁ& 05,10, trequencies
t.be invention can. let. eI, | i
cvnsE S sbBEBbbEH R PRREY 1B 3 okl o' gt i consam

flow TR Wifgs weilSwithe esremt bitcly astresponding ithahe constent flove Around this
arise. A nore natural sound with better sound, ual'tcy .
ﬁ ﬂnqo'fh microphone

zero pasitivhdhe Mingsopivalca B sgtection @bseund enIlgyqyariay

. enerate. j €] . ion separates

m R Gy T LIaRe A itk ettd i dtcton sp

the coR{taRSAGH Edmpbiert frcin Whe viryitgesmenwhich aediides ¢het noise in the measured
anhi l ate existing infrasounds which has E\éﬁe)ﬁ'iﬁoug;é* ivoting of the

soune Hisoaisslesinec thecayseage £1aw may by datpcted by pp JafEL piyoting o

. ablt to result in nausea, headache and cause drivers
WIg BG™MI 1 a sleep. '06 10/19 TOR 20: 02 FAX 01388102

BERChAMED U Tihe ROMR is \MFivEN QS A 1dbhSthiit REEA SE0061s0 908y monitored or .

7 1f no force is fed to the win for the pivoti .
contygflled pasipgretheTptor rsgpqq‘. hasa }eaageai epgh.on %en%@méq&?c{]egmnd amplitude
dchsidef ptovalling @hé Bétor tWith a flywheel or

[
esl St ance ome as small as posSible and one can | : 4
a larRy romting diasgirt ondew tor prowiglepi steadysionsthrt rafatign ever if the wing pitch and

ORIk 45 SRR 8, ' B BB o TR e g can o e
proxlt?%éﬁig@itﬁ UefifPlorfro? &Heﬁé*oﬂgﬁ?a&%ubpédwﬁensﬁts Pépol yariations that load

Ionas a mcrop n particular for
varidtic?® uaae peserateven i f a superinposed constant air flow

( ol concatg WoSmRORHish oA et R B b dofo? 9k hower addition
corr@%{oﬁ‘n?ﬁ%%qh@ deliverid'Soiid ©ne tan fal oVbonéiden ingtehd ke monitonthe speed so
positidn the wi

ngs pivot at the detection of s,ound#i)r ) th
thatf thewedacticat imispeedThan ibeceampeasated | with, dresresad cwing; deflection so that

. Inventiqgn has the l?dvant%g& that it already before
intepdgd PR LBEE™HE t he constant flow

CORQNGHE Al 4 ehe/ akingH ddistelyWiniodlate dihe esounide pressure  one  may

noise in the neasured sound. [f so is dﬁéére t.he . then be
advanteganyslyfise wctivsy fegdbackito @seegtaiyy blade p.pgje.t mggcﬁ detéction can then
imp émvgr}ttlaé] %it%f ol}tlrtlzgl/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 puéhing force on that half of the
wing that is behind the pivoting center is slightly larger th;a'n 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

@oio



voe 4 i ng pitch. Advantageously the rotor is driven at a
, 06 10718 TOR %‘no%t g’?ﬁ %é"bsgé&z or at IeangWWsn%WPtor ed or & \ @o11
controlled rpmsince the rotor speed has a | arge
i nfl uence on the generated sound anplitude 15 and
woRed/itag@nt sound power. One can al so consi der
providing the rotor with a flywheel or a lar gePCT/SE2005/000579
rotating nass in order to provide a steady constant
rotation even if the wing pit and thereby the
braking i s changed due to the Helivered sound vol une.
tQr, . rOWi. A ctive contral
respotfe I dbiasG, e85 W oD 4 18 ity e bant B SRk dhrough force
influbde (figaces NMsari2atiBpns nay generate. 20 One can al so

usgﬂ]rmt ors wWth constant speed or drive the notor
wi Yiheg the, winescefhe ireior Tram AR sPtiredy flgt pesitio isigiveny ep decreased angle
e pAUESe S REE AR 088 1543810 PRIV Wider wings s for

5 instencepthe sme stiowntih figure Sathe dving tigs shdfllmove perpemdiédiadly inward towards
i nt endedo?ound pressyre can be generated. Since the

the prygt axlss of the WingsLhati 15 alse pyward dovands theeotafioabicenter of the rotor. The

P
. . \“": | i e *
winS S5 56 B e HARhOLSENE gt acs o e wings.
At Higherdtorospeeds) thdse rceheifugalnioedee nii#d b Bebome most considerable and they
pi ezoel] ectrical or el ectronechani cal sensors.

opt.i cal /
bralge, the elesteical deflectipn, of tiexmetoroinghclbis Hparessedha powRE sansumption in

‘ LCal t | f, : I I or
0 an UERHTREVAYE ) blad ol Al 368 ' g Sl T BBaPE Bt .1 are
arramged Ipatpehdichlacdly relative whearealta2 of shé elingsd Thecbafini¢etelédfents have the
center is slightly |larger than the pressure aon the .
shapg ﬂé%ﬁcrewd? tp b Hirface of tasy blagrefasteped for,ipganeg)ip the inner ends
o 5 S B il R i DALY TR el il e wing
tipsnemve pérpendibatipr iye relpiiowt ton theo pivwit t axles @f theewibgsy Through the

15 perpgigiculpt aNnETmGTL e PEIBOlS S0l at § BIVOBE 2O hEcmngRboNs rodially outward
in ERioRIG83 03P LDPpRARE 0 dinerBaEA0SY MOUENs it i possble t

PCT/ SE2005/ 000579 . nse 1s o
achieye centrifiegal farces (figups 8)cthatchalanse theeantuifuigelfordes drayh the wings (figure
foarce.. influen fi s 15 2,.13). \Wien. theg.w ngs .
7 ficiebily BmdiSy fis contef, Riees puaf aherihia fiSHh op HebA o the wings
(figaresig)c7,e®sed angle the pivoting of each wing takes
place around its own axle. At a rotor with wder
20 wi By designing the wving unsymemetrically (BguneMrandnplacing the pivot axle of each .

o B AR AR o, it
“nsi'r‘ﬁ‘giy“@’. (ERURY D rhA}Ebé Béedith @BAIpeRAR Mk piVoth %eh@xta&rd%by the centrifugal

W hgs nmust t'hus nove agai nst the influence o
foraerdiguen 10). f(Higwrest Br k& kldat acts on the wings. At

Bie gﬁglﬁ,gogp?e@gﬁgﬁgﬁgﬁq%gcgﬂ%% g&a&l‘id&o&c fi8 rofor ak? §ts outer end this is

25 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
30 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



06 10/19 TOR %%gemtxhg 3%'8?&2{ rical def ln%%tl% of,oh e motor wings.

I.Nncrease t he power consurrp iron'in 10 an @o12
undesired way. In order to renedy this as is shown i
figures 6 bal ance elenent 6.1 are arranged
wo pes/pastdi cul arly rel ative the area 6.2 of t hePGF/RE2005/000579
The bal ance el enents have the shape of arns
per pendi cul ar to the surface of 'the bl ade fastened
for instance in the inner enfs, of the wi ng axles
provided with weights in their outer ends. These
of thaveiigdst willvilieh adisthe timenie glose itp sheninner pmifqmmﬁ the bawsing.

I*ﬂ%&gﬁmﬂﬁrl R A GAD8 PHAREH-ARpERETEC o WE AT GRTAlg P a rotational

i@ sQiliﬁ%{ édi?arcl:efanﬁrhec&‘r ofi®i: shﬁﬁh@'df)ﬂl@ %ﬂ&@ﬁeﬂges 6f the wings to
relatron e rotor axle. By appropriate
achie§ie awsasled ruon@:tmh (fxgm‘evaﬁ)gB'ysalsot here using= $pheriea) sealing surface on the

5 hub \? i hltt?e/(?ﬁn?qeép e I tgi;l% g)rd%%gﬁﬁ{ Iﬁgm;,\ﬁ.‘gil L{a]aaééjﬁgg) ab';l%?gly curved inner

edge %{ffthéﬁgﬁel a)rfm Wsl?lglg %é“&n&é?%fctﬂ@ ispiirichPEGi@fcet1idton the pivot axle. In this

her wi e delivered to the wings  (figures 6,
way @lsoGhe b ﬁyltsi @mgﬂy m:gntl:h:erqmnglauyi SSYmPRsLFiFc §mc9 there is no mutual

o 45 e S S B T 5, 95Dt some e

way, dfo[ PstareR vﬁ'ﬂ?ﬁ B‘ewv@ ﬁk&@BﬁEéKﬁghrbﬁaﬂ) he unsymmetry
figure 11) may be used to conpensate the pivoting
10 (figumnl& 20e21bP21 B3, 28ntri fugal force (figure 10).

LT IRER N L e —
in adcdrdafiee WP HeAHeHEd aﬁ'ﬁﬁg’tﬂgﬁda ibdx2 Theleudspeaker box is not entirely

correspondi ng housing (figure As descri bed above '
closedi b meﬁé&mbahemrfrcgm@om seom%edetp the, surseunding. Jp tkis gvay the risk

s cfinh} 3 BB b BBt P! BALt b3 SRCOASIE s emicly

15 despfté ﬂfeerdtﬁﬁiﬁ&tﬁ&h@ PdtU@EB”y C mRdieriglrhd opelings the reéxswim against the
rotor which inpairs the efficiency of the devig
ﬂow‘lﬁaorhsf aslaptedeso thet irbepomes: freguancy iependent 5o, dhah @ptunmn flow through

usi, n nd t
RS i o Sotshh O ot PEASy o U AP gt s can be
op tnhfie& haalhavsiges 4s welingi acpustiveshoftt citcuitingswhgrednhalation of the pressure

spherl cal with the center of the spherical surface. -
wave takes plasentfigures 16.nk7 18k or. where the pivot axies of

20 Eﬁmc@”ﬂ'fegéfﬂt Hf:(n@gl it the E&ﬁg&SﬁHn? fargéig §s ng%d %Hb% QhelNGe Pressure is built

e W ngs uter e /19

up tﬁ@ Hiatiek Afifldr3iyShde BE%debi@ﬁedDﬂﬁBp@Me and not for flow. The largest
2005/ 104617 PCTI SE2005/.000579

preseine AR B IRESSAIHE YHs SRade tAioni) s e P g vetocity resl

means that the blades should have
in 1%@% n%giik@ 5%5;‘{]rgfar%dhrgdlvl\?er? %fﬁg eggyt'ﬁhlshub of-tire-refe

a blade-velodifte- Migh hs possiblefoogedd effigieney in preswua¢ buiding. Since the blade
surface and a correspondi shapi f the | nner
25 velogiyysslopt imihe coRAQ 8 FOwE s HEALs Bt fRakPeR il GREi,ifthe blades reach
l Ithd ﬂ 12 BR8NéCRhdGE Ml aMgw the kernel to
all é‘%?&gée on thht%ﬁsta tﬁ% S‘E’lhmu%e cgn er on the rotation
covéndthe paft where the bladeelouity fis tvodow: Fop offitiieny|build wp\the blades must be
lessltl?z{]neéo% 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
30 smaller than 80%. (Figures 14, 15)
In order to further increase the efficiency at the pressure bulld up several layers of

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



the w at which the center of the

, dge of
. 106 10715 TOR Eﬂﬁ’g’r ?‘txalol‘?ﬁrl?%ce li.es onPERSEUNISVBA™Baxie. In this

10

way also the hub in its entirety can be rotationally
symmetric. Since there is no nutual rotation at the

wo 2080 LY ﬁes but only pivoting the seal my herpe: 2005/000579
estab?|s ed in some other way, for instance wth a
bel ow |i ke device (figure 24). 10 (figures 19, 20,
21, 22, 23, 24) In the figur 17, 18 a | oudspeaker
I s shown conprising a rotati | oudspeaker el enent

sioek o S BRal r BSBERF 5 Ak R ) on may
advahta2eolNlR kBo W+ thé-96iofd-ftHotfte GRARBTAAAE -t Oafibifi-directions-since-this-teads

surrounding. In this way the risk 1s elimnated of .
to thcrretqrsnbgmg bl tp B&ﬂoﬁbédﬂtaéloﬂ @heremnena eqeyringsin hatmedia (e.g. air).

R 3R RtioR 53R B Skl A i s 5 Aok e A bRk movement can

trandb%&' fif PRI Kk fis A6 racﬁéledhs'J &ﬁé&ﬁuﬂ%ﬁi afrtifestd @btera in turbines
becones frequency dependent so t hat optlnun1flow

one mla,y gdgamagengsly dyy(mtegmtxgp of ﬂteztg@bmmmmg ¢he teghpnique in the turbine steps.

o egﬁﬁ?&?@ﬁs dishy 1 _n| S%?}}Pé é%gﬂgig{'ﬁgf ﬁyg éﬁﬂ%?ls%qggtpg clements and by

meaﬁd 6Pthbt1h%ti\bﬁ3fn€ thi}edrdide® fo @éduick hedé @A By thecitfanging of an extra
takes place. (figqures 16, 17 18) 20 Since the

mtoeptqwtlﬁn;et;ﬁe?rath Yeenmpioling theaiogoélggbe:lgg?gub? g:‘{afwléﬁwthe sound, this
| | |
mp af g ‘gﬂbeég%gﬁ‘é‘if tgﬁx%%ecgﬁﬁp egand not fgr flow. y-

The .largest 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 nmeans that the bl ades should have a
bl ade vel ocity as high as possible for good
efficiency in pressure building. Since the blade 25
velocity is lowin the center of the rotor this nmeans
~that |eakage will occur if the blades reach all the
way in. A solution to this problemis to design
smal l er bl ades and allow the kernel to cover the
part where the blade velocity is too | ow. For
efficient build up the blades nust be I|ess than 80%
of the radius of the rotor. In figure 14 a rotor is
shown with bl ades larger than 80% the area
subjected to pressure loss is marked. In figure 15 a
rotor is shown with blades 30 smaller than 80%
~(Figures 14, 15) In order to further increase the
efficiency at the pressure build up several |ayers of
bl ades may be designed in the rotor. One can al so
consider to nmount rotors after each other. '06 10/19
TOR 20: 03 FAX 01388102 BERGLUNDS PATE (6013 WD
2005/ 104617 PCT/ SE200S/ 000579 10 Since the rotation
generates a rotation phenonena in the nodul ated nedia
(e.g. air) one nmay
advant ageousl y--al l ow-ffi e-rotors-to-rotate-in- altern
ating-rotation}-directions-sine-tllis-I|eads-

@o13



'06 10/19 TOR 29: 618X B4 PsioPei Ng abl e Bé}zdﬂ.ﬁﬁ)st{? g Otation

10

15

20

25

phenonmena occurring in the ned e.g. air). The
i nvention can be used at all types of elenents that
with a rotating novenent can 5 transport air
WO 200541046t)7, that is also radial fans, tangentiaPC /§Fr§°°5/°°°“79
turbines et cetera in turbines one may
advant ageously by integration of the technique use
the technique in the turbine,steps. |In many
situations disturbing sound { generated by rotating
air transporting elenents andhay nmeans of the
i nventi on one may con€i Nuce these either by
the arrangi ng of an éYTTﬁ‘*TUTUT‘propeIIer et cetera
or by controlling the rotating el ement that generate
tlhd.andspedkert ﬂemenu @haracpmzadcml that it isreoastitttedcbyso moder driven rotor

ften.are. conti 6 .10/ 19 TOR 4 FAX,.Q 1
provied: MR KRR TR B QLR 481 BIAEY, e BT Rlas, their pitch
(anglihb/bdrdfgVof ﬂnng?o lyds ﬁﬁﬂk@a[nsﬁbﬁ&&? iy VORAh& Cdndr helfievedn air pressure
that it 1s constituted by a notor driven rotor

respeptﬁmly dtrbtatianiofithe getonearbemiodylateticotrespongdingdo alesigest sound signal.

abletothelr itch..5, (angl ing/ hendi f . L.
7 TR eiEme R B e giidhe atactiieed fyfiac the pivoting
of blaes d?r&ﬁgyi@doﬂceaﬁﬁﬁdmé&bﬂmﬁﬂ rotation of the rotor
can be nodul at ed correspondlng to a desired sound

K. glwdSP@kelLd@dQ@ gegording ke plgim 2, nhams:tmmdda that permanent magnets

. are ax%lfni%e?s&%? %te& g&léﬁﬁgﬁ gsl c}é'lg\ﬁng%ge gﬂx% coxg or coils, are arranged

for theolifRRacikE rofdﬁe/mgnaﬁqaf givoging @f%ﬁgsrbe blades. Alternatively the wings
characterized in that permanent magnets 10 are

haveawawg@dc .or integrated with bl ades or w ngs and
ar 1
| n?lt‘ouené aftéldel%%ehte %r%)?énﬂéx% Yo Fl%?xﬁ F}l \(/:é?l% ?&qedoi!h ﬁxgtethe altering of the

pitchlufatie svingd beblades iseclqnetﬁyembmsg@f pxmjeltctrlitt effea! ed
coils. 4. Loudspeaker el enent accor d| ng to claim1
srelemant acaerdingtoAny S thegpresedipg claigms, chagacterized in that

the phylf MO cith FHATBE blafe SREARY ﬁ%@%&%&ﬂ%@? £ Rytisfi conter or

slightijhén fremt efl ithig seémumhg diteation D thezmthtion. t hat t he :

aé!pﬁ%‘i‘fs%‘@’? I‘?let%?ﬁ%g G\ém?f’n a]‘l’gtﬁ?”é’g’ ¥ rtg‘)?-( t@Z&ﬁ%Qngrclmms characterized in
that l%hd 885dndeh ﬂkﬁ@é&’ Raristions RhSse@ ¥R ikl HtRutitd R idgCiheWs is compensated

the rotati . Loudspeaker “el'@nent according to any
byacﬁlywheelqmmtnveckpagi comtrals, characterized in that | oad

nt .s d vari ati.ons caus ul at ed . .
o hEbugae? e faincto Sy g tne brodsAie g, Shifacterized in
that REWNS a3 gfeeﬂ c%ﬁl%flé& wn_ﬁ ackiod é@%@éﬂ@r el ement
accor to any of the proceeding clains,
c&akaulspcakze dlement amrdmgeo wlaimg 1a nlgamctermdnnrtbatl ibis constituted by

ctive &
a cxrcular rotor provide

Rﬁl 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.

@o14
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aracterized in that it recconstitited by

CI rcular rotor provided with one or several Wi ngs. 25
Loudspeaker el enent according to any of the

wo%&ﬁﬁﬁ-‘ﬁbng clainms, characterized in that it PCHSENAH000579
as a fan by superi nposi ng an essentially

constant pitch over the sound generating varying

adj ust ment of the pitch angl'g% of the rotor w ngs.

10. Method for generati ng a und/airfl ow that can

oF o ided
b MR i oriBleP g Eftaed i B é‘d‘fg?ﬁ?ﬁ‘ﬁeﬂ‘%ﬁé’%@ rotor provide

wm%wwwmwmeﬁm P pitchrso—that
degree of pitch (angling/ bending of

transported eir| vedume and achieyedhalp ressgrefan R%g%t%d
P SR BnRorc R RRE S ol BRARE 1 Klh PR LHAPacPRAiSLA b that the sensing

Ue5|r soun st gnal / pressure
of ﬂl\é‘gﬂvour%goflﬁéé& ab@Rv (s Gt eleéfofddBAical BERGLUNDS PATE

2005/ 104617 PCT/ SE2005/.000579
MZr thphmq/ﬂm@t, aewashastte Gl mﬁg "—%#&'Fg‘?rizef‘ in that permanent

const it ut é"'hﬁlﬂﬁlat a fixed coil or coils are
magnass agf acfﬁ‘ CQ% 15 gage(gr %ﬁs o\gjelﬁ Getect abj e-

arraifped ! for ttﬁéﬁshnﬁg tof [thé Gndghetls fot ipdvetingr o wingsronvbladess Alernatively the
achi eved air pressure can be neasured. 12.

wings! have integratad edildet er, according to claim 11,
r ter i 0, t th
Ei‘bﬁﬁ gﬂ%ﬂm 161, gwi r{ﬁ difim 91, éhérﬁ@te?iz\‘.@ jhMHat the sensing

e ec romechani cal

of t¥ ﬁ{cﬁp&m&/\ﬁb bRdes Byomeamgof optid i me&@qlectrxc effect.

characterized in that per nent e ,
oA SorMiopme IR ch BRATEDR0 0 JIHEL HncopsarlRl i tat it is

conqﬁggcgggne{:g%lmc ey 3 I\ﬁde@?ﬁtﬁrkﬂﬁdorf &rvem apings R@refthe wing angle is

or plv ng of w ngs or blades.
readAl ternatively the w ngs have integrated coils. 10

14. M crophone/fl owneter . acgcordin 0.C
s Maibed pdi e HE A, SOl o F € chgpacterized in that
FRAE etorapith asily moveable wings or blades
the %‘szg&{éec Tl C lﬂé@ M crophone/ f | O\Angter
and aBACH tiangpdrtedcvalione ican hﬂwmeasur iviae thei angle, deflegtiong of the wings or
constituted by a circular rotor provided with one or
bladggyeral wi ngs were the wing angle is read. 15 16.

Nkit7h° &&’s?eﬁfé‘i" TRasiEiopHoR Aveetding e myndfothenipreceding  claims,
flow, cterized in-that .the air_ or ot

chaiactérzed hr thaty theawings are adjusigbler fogjdrying,air | emgygglm sgnsing air flow
V\/lnsor | ades d ol ume can be

or ¢ §08R of IR il bF BREP bt TE 0T
bl l%di%ud&%ak&%&éﬂmgw clgiinsni , 2, ahasacterizabindihatthe gnomentary power
any of the preceding clains

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

@o1s
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: driving air alternatively sensing air flow or

pressure via the angle of the wings in air or other
medi um 18. Loudspeaker according to clainms 1, 2,
WO 20aM04512ri zed in that the nonentary power dRGT/S8E2005/000579
to the notor is proportional to the power delivered
to control of the wings. 19. Method for reproduction
of sound, characterized in thgt at a notor driven 25
| oudspeaker rotor with to thelr pitch adjustable
sphericalgsurfice b @itecentdifVihe Gotddist thiTBAé distancEHRBRM A the Yhousing and the
. controlled in accordance with the nonentary sound
wings TeR{f eonstant independent ehthe pivetingrohtheduings of ¢ rator.

USSP Bl o s
and #hesehter fithie eRVL aSotdlidnal} byfmbhadvinRig8busly Egrlﬁ}fcal sealing slit is

t he | oudspeaker el enent or ~ 30 m crophone el’e

5  arranged bepWessyoicsentar andrvinge dher titatipnally syminmetdic surface having its axle

coin R 5 s o e BB e g o et
remalip USstit dhdcpedvit Of R pivbiing BF thEOWiRs HPC BotBp. FAX

01388102 BERG.UNDS PA 91016 WO 2005/104617 .
D Glement 3ccardingr tocelaing d5 icharadterizddein drat detween rotor

/
cenef il e Oy LS oG USRI AR BF B
10 [24;oLoudspedket Blemenn ascortlingh® ¢18iP1N, charadtHisd BR'Rit the wings are

&l ement according to claim1, characterized in that
PYOV*GE‘S mﬂhbﬂwWﬁ ts pefarabie aranged, pespendicularly agaipst the wing surface

I e Tg—
Ve nd,oudbpeakert elememtedccyrdingretining 15 chadeeerivedi ifGhat the pivot axle of

axle coinciding wth the pivot axle of the w ng so )
each Jjag of hlads; G0es belind dhe, BB IR Cepic §eem Hytheliracsip of rotation so that

15  with ERBitdh SRS VAYing EIRRRBICRIrcA! ing® btd Sorberisafa
Wi n&s()@of t heﬁ?ol%gor . 23.& Lo u‘éésgp%ﬂaglgr‘pigpghe{‘é}ntgmaﬁ%gggfihg _
%9 dspeakerelement ncedrding to olaithd{ chmtacterizeddn dhat the pivoting center

ror ki 138,157 B B0 F Bt oS s 2 s i of he
wingeasthatiteGedrred of the WingdBcafiedlibhay 1dr§$ﬁ diﬂt%ﬂesy Prd\dde increasing
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25 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
30 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
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characterized 30 in that the elenment is included as
a part conponent in a turbine or fan. 31. Loudspeaker
i ncl udi ng | oudspeaker el enent in accordance with
claiml1l, characterized in that it includes a
| oudspeaker box that in addition to an opening in
which "06 10/19 TOR 20: 05 FAX 01388102 BERGLUNDS PATE
Z017 WD 2005/104617 PCT/ SE2005/ 000579 14 the
| oudspeaker element is nounted includes one or
several restricted or air flow danped so that the
flow through the rotor can be optimzed for pressure
optim zing and that stall can be prevented.




