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If more power is desired several loudspeaker rotors according to the invention can be



inclination of the wings of the | oudspeaker rotor and
the speed respectively. As is realized the reproduced
sound nust not necessarily be sine shaped but also
sound waves conpounded of several tones can be
generated with the device in accordance with the
invention by controlling the wing angles
corresponding to the conpound desired shape of the
sound pressure curve shape. If nore power is desired
several | oudspeaker rotors according to the invention
can be 2 wused in parallel alternatively |arger

| oudspeaker rotors may be uged. One can al so consi der
to use rotors nmounted after "each other in order to
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by a ngugsyS shows schematically a loudspeaker rotor in accordance with the invention that
is driven by a motor.
Eigure 6 shows wings and cdinpensation weights at force balancing via centrifugal
25 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,
30 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 wi 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 Figure 7 shows the wi ng forces
and the pivoting force that is generated by the
centrifugal force. Figure 8 shows the conpensation
forces and the pivoting force that is generated by the
3 centrifugal force. Fi gure 9 shows schenmatically the
Wi ng design at force bal anci'ng via asymetric w ng
desingifigalforgur e 9. 1 shows schenatically the snaller
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schfé¥atically a wing holder in the rotor. Figure 10
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is 16eyedersarudcpyatienls a adnereiderih e wimg desi gn. Figure
12 showsrelib asbes thorwidgabie® ahd MepkbiaE Rgoe pFrieBidh 8y 12 churifugal
shews bl ade with extra wing area for force

| i near| zi ng. Fi gure 13 shows the nodul ation forces at
angl ed"8415d st FERPeRsHtin dorpes rfropowing and fha@ivpy foroaghat 165
Fi guergedldy thhomwsneaicrvoigatesigi. t h bl ades | arger than 80%
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shows _a r r wth bl ades smafl er than 80% Figure 16
shows F?E’ﬁg%rgtﬂf‘%’él"f‘%‘? i &gt e SorRoigEPE.on 1ot or
fl ow Kizakeld shawsi they madwdhtioofpkdeetit. an@l@d Frid gidh Qngldd. slates o® Wice
mogehftnbON rotor conponent seen from above.
Figure 14 shows a rotor with b]adesllarger than 80%, area subjected to pressure loss
is marked.
Figure 135 shows a rotor with blades smaller than 80%.
Figure 16 shows schematically the cbmponents 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.



Figure 16.2 shows w ngs of nodul ation rotor seen from
above. Figure 16.3 shows nodul ation 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 braking material in the cavity
and flow brake in the outlet . Figure 17.1 shows
schemati cal |l y conponent nodul ation rotor. Figure 17.2
shows schematically the air brake with brake nmateri al
in the cavity. Figure 17.3 shows schematically the
outlet grid with acoustic brake. Figure 18 shows
schematically the nodul ati off rotor applied to a fl ow
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~ center (approx1mately the center of gravity of the wing area) so that the wings moves towards
a cenfer position without driving of the air wﬁen 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
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 movemeniﬁ is via the arms linked to the wings at which the wing
30 angle is altered in a cotresponding 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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novenent of the coil 5 pivots the wngs. The coil 5 1is
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 ageously the pivot axles of the wings are
situated slightly in front of the pressure center
(approxi mately the center of gravity of the wi ng area)
so that the w ngs noves towards a center position

W t hout driving of the air when the coil is not fed
with electric current. At the sane tinme the required
forces for the pivoting of t he wi ngs around the pivot
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W th ﬁgqougsrpeaigrvrgtgranee nog Qecetssssamfy be %at or pmpehler like as above but one
can also consider to use a drumiike 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



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 one or several coils as
alternative. One may al so consider to control the

Wi ngs via a piston or coil placed in the 20 center of
the rotor where the inner part of the wing has a
mechani cal coupling to the p|ston or coil, Also the
fastening of the wings and jSournaling thereof can be
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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.



gener ated i ndependent of the ventilation. By the
integration with the ventilation system autonmatically
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 nmay nean a

consi derabl e i nprovenent of the sound 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 nmotor or several .rotors that are in conmon
driven bye one nmotor. Also deveral | oudspeakers rotors
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the rotor. The rotor rotates clockw1se 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
nonitored or controlled rpmsince the rotor speed has
a large influence on the generated sound anplitude 15
and the instant sound power. One can al so consi der
providing the rotor with a {lywheel or a |arge
rotating nass in order- to provide a 'steady constant
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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 sphse'r_'ical‘ surface in the center of the rotor where the pivot

axles of the wings intersect the rofor axle. At a pivoting of the wings the circular outer edges



the pivot axles of the wings, that is also inward
towards the rotational center of the rotor. The w ngs
nmust thus nove agai nst the influence of the
centrifugal force that acts on the wings. At high
rotor speeds these centrifugal forces may be becone
nost consi derable and they brake the electrica

defl ection of the notor wings. This increase the power
consunption in 10 an undesired way. In order to renedy
this as is showm i figures 6 balance elenent 6.1 are
arranged perpendicularly relative the area 6.2 of the
wi ngs. The bal ance el enents_have the shape of arns
perpendi cular to the surfacé of the blade fastened for
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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 shapi ng
of the inner edges of the wings to achieve a seal ed
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 on the pivot axle. In this
way also the hub in its entirety can be rotationally
symmetric. Since there is no mutual rotation at the

i nner edges but only pivoting the seal may here be
establ i shed in some ot her - y, for instance with a
bel ow |i ke device (figure i4) 10 (figures 19, 20, 21,
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dependent so timum rou e rotor
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genpartatiedsipe Bes siueds@aen dpecontopdsi m zed, stall avoi ded as
well..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 well the pressure is built up the bl ades
primarily have to be"designed for pressure and not for
flow 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 neans"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
low in the center of the rotor this neans that |eakage
Wi Il occur if the blades reach all the way in. A
solution to this problemis to design smaller blades
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 showm with bl ades

| arger than 80% the area subjected to pressure |oss
iIs marked. In figure 15 a rotor is showm w th bl ades
30 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 ot her.



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 usg;the rotation phenonena
occurring in the nedia (e.g. air). The invention can
deapeRd at all types of elenents that with a rotating
TOVement can 5 transport air (or liquid), that is

al so radial fans, tangential fans, turbines etcetera
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alternatively the wings have integrated coils. 3. Fan

and | oudspeaker accordlng toclaiml, in that the
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by neans $TT¢E

é@ﬂﬂlﬁ@@ﬁk}e& splmmaﬂsdagng vigd aﬂem(224)\&heﬂﬁlsﬁrrbllnﬁilﬂig)h@[smg with
(223 bei n surrounded by a spheri cal sea [ q
egoger” qf Aba pphesicak witage ip ighernitey s itpigr (44 so that the distance

between the housing (225) and the wings (222) remain constant independent of the

pivoting of the wings of the rotor.

5. Fan and loudspeaker according to claim 1, in that between the wings and the
center of the rotor a rotationally symmetric advantageously spherical sealing slit
(231) is arranged between rotor center and wing (222), the rotationally symmetric
surface having its axle coinciding with the pivot axle of the wing so that the distance
between the wings and the rotor remain constant independent of the pivoting of the

wings of the rotor.



center of the spherical surface in the center of the
rotor (223) so that the distance between the housing
(225) and the wings (222) remai n constant independent

of the pivoting of the wings of the rotor. 5. Fan and

| oudspeaker -according to clajym1, in that between the

wi ngs and the center of the rotor a rotationally
symretri ¢ advant ageously spherical sealing slit (231)

is arranged between rotor center and wing (222), the
rotationally symmetric surface having its axle
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the. bal ance wei ghts noving radially outward in

relation to the rotor axle. 8. Fan and | oudspeaker
according to claim1, in that the pitch adjustnent is
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carried out through an angling or bending of the rotor wings.



