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and positioned on the first magnet , and a soft - magnetic 
second pole piece having a second face and positioned on 
the second magnet . The first pole piece and the second pole 
piece form a rectangular - ring shaped second gap between 
the first and second faces such that magnetic flux is focused 
in the second gap . 
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MAGNET ASSEMBLY FOR A second pole piece having a second face and positioned on 
LOUDSPEAKER AND LOUDSPEAKER WITH the second magnet . The first pole piece and the second pole 

SUCH A MAGNET ASSEMBLY piece form a rectangular - ring shaped second gap between 
the first and second faces such that magnetic flux is focused 

BACKGROUND 5 in the second gap . 
Other assemblies , loudspeakers , methods , features and 

1. Technical Field advantages will be , or will become , apparent to one with 
skill in the art upon examination of the following detailed 

The disclosure relates to a magnet assembly for a loud- description and appended figures . It is intended that all such 
speaker and loudspeaker with such a magnet assembly . additional assemblies , loudspeakers , features and advan 

tages be included within this description , be within the scope 2. Related Art of the invention , and be protected by the following claims . 
In recent years , the number of applications in which BRIEF DESCRIPTION OF THE DRAWINGS compact loudspeakers are employed has grown substan- 15 

tially . This growth is partly due to the arrival of numerous 
new forms of consumer electronics and personal electronic The assemblies and loudspeakers may be better under 

stood with reference to the following drawings and descrip music playing devices , many of which require or promote 
the use of accessory loudspeakers for full volume delivery of tion . The components in the figures are not necessarily to 
high quality sound . The increased use of compact loud- 20 scale , emphasis instead being placed upon illustrating the 
speakers has also been fueled by a general trend toward principles of the invention . Moreover , in the figures , like 
smaller bookshelf or desktop systems , rather than the cabi referenced numerals designate corresponding parts through 
net work and larger speaker enclosures that had formed the out the different views . 
benchmark for audio performance over many decades . FIG . 1 is a top view of an exemplary magnetic assembly 
Another field are automotive applications where only lim- 25 with a cuboid outer permanent magnet and a concentrically 
ited space is available . For many of these applications , light disposed cuboid inner magnet . 
weight and small size on the one hand and an optimized FIG . 2 is a sectional view of the magnetic assembly 
performance of such a loudspeaker on the other are impor- shown in FIG . 1 . 
tant . In such cases , the design of the magnet assembly and FIG . 3 is perspective view of the magnetic assembly 
the diaphragm play an important role . However , the trend to 30 shown in FIGS . 1 and 2 . 
small loudspeakers poses numerous technical drawbacks , FIG . 4 is a top view of the inner magnet of the magnetic 
especially in terms of efficiency . Thus , it would be desirable assembly shown in FIGS . 1 to 3 . 
to provide an improved magnet assembly and , thus , an FIG . 5 is a sectional view of the inner magnetic shown in 
improved loudspeaker . FIG . 4 . 

FIG . 6 is a perspective view of the inner magnetic shown 
SUMMARY in FIGS . 4 and 5 . 

FIG . 7 is a perspective view illustrating an exemplary 
An example magnet assembly for a loudspeaker includes loudspeaker with the magnet assembly shown in FIGS . 1 to 

a first permanent magnet with a cuboid shape , the first 6 . 
magnet encompassing a central opening , and a second 40 FIG . 8 is a perspective sectional view of the loudspeaker 
permanent magnet with a cuboid shape , the second magnet shown in FIG . 7 . 
positioned coaxially within the opening of the first magnet 
and forming a rectangular - ring shaped first gap therebe DETAILED DESCRIPTION 
tween , the first and second magnets being axially poled in 
opposed directions . The assembly further includes a soft- 45 FIG . 1 is a top view of an exemplary magnetic assembly 
magnetic base plate connected across one side of the first 100 for a loudspeaker . FIG . 2 illustrates the magnetic 
and second magnets , a soft - magnetic first pole piece having assembly 100 showing a section taken along a radial plane 
a first face and positioned on the first magnet , and a A - A , indicated in FIG . 1 by a doted line through the center 
soft - magnetic second pole piece having a second face and of the magnet assembly 100. FIG . 3 is three - dimensional 
positioned on the second magnet . The first pole piece and the 50 view of the magnetic assembly 100 . 
second pole piece form a rectangular - ring shaped second Referring to FIGS . 1 to 3 , the magnetic assembly 100 
gap between the first and second faces such that magnetic includes a first cuboid permanent magnet 101 and a smaller 
flux is focused in the second gap . second cuboid permanent magnet 102 that each have a 
An example loudspeaker includes a diaphragm , a voice central opening 103 , 104 , i.e. , are shaped like rectangular 

coil connected to the diaphragm , and a magnet assembly 55 rings with different diameters , and that are positioned coaxi 
defining a flux gap , wherein the voice coil is positioned in ally to each other with magnet 101 as outer magnet and 
the flux gap . The magnet assembly includes a first perma- magnet 102 as inner magnet to form a gap between the two 
nent magnet with a cuboid shape , the first magnet encom- magnets 101 , 102. Magnets 101 , 102 are axially poled in 
passing a central opening , and a second permanent magnet opposed directions ( N - S and S - N ) and are magnetically 
with a cuboid shape , the second magnet positioned coaxially 60 connected together by a magnetic shunt member such as a 
within the opening of the first magnet and forming a soft - magnetic base plate 105 on one side ( herein also 
rectangular - ring shaped first gap therebetween , the first and referred to as bottom side ) of the magnets 101 , 102. Option 
second magnets being axially poled in opposed directions . ally , the shunt member , rather than being a flat plate or sheet , 
The magnet assembly further includes a soft - magnetic base may be a shaped member , e.g. , thinning toward its radially 
plate connected across one side of the first and second 65 inner and radially outer edges . On the other side of the 
magnets , a soft - magnetic first pole piece having a first face magnets 101 , 102 respective shaped pole pieces 106 , 107 are 
and positioned on the first magnet , and a soft - magnetic disposed and attached thereto . 

35 



US 10,869,131 B2 
3 4 

As shown in FIGS . 1 to 3 , the outer and inner magnets voice coil gap 108 where the magnet assembly 100 concen 
101 , 102 are positioned concentrically , with a small space trates the magnetic flux . The diaphragm 701 is shown as a 
between the outer periphery of the inner magnet 102 and the flat sheet extending across and beyond the region spanned 
inner wall of the outer magnet 101. The pole pieces 106 , 107 by the cylindrical voice coil 109. Such a diaphragm 701 may 
each are or include a rectangular ring , and each sits on the 5 be suspended about its outer periphery by a flexible rubber 
other side ( herein also referred to as the top side ) of the or polymer band 702 attaching it to the peripheral stand ( not 
respective magnet 101 , 102 such that the separation between shown ) of the outer pole piece 106 or a frame ( not shown ) . 
opposing faces of the two pole pieces forms a voice coil gap Alternatively , the diaphragm may be a domed or concave 
108. In the illustrated exemplary magnet structure , voice coil diaphragm spanning the coil diameter , or may be a sheet or 
gap 108 has a smaller gapwidth than the gap between the 10 cone positioned such that it extends primarily around the 
two magnets 101 , 102 in the underlying space . The pole outside of the periphery of the voice coil to mount in a much 
pieces 106 , 107 are concentric with each other and the two larger frame . In this case , an additional annular band of 
magnets 101 , 102 , and may be thicker proximate to the voice flexible but dimensionally stable material typically attaches 
coil gap 108 , e.g. , may be tapered or thinned nearer to the to the voice coil or to the diaphragm in the region of the 
radial inner and outer edges , respectively , of the assembly 15 voice coil to keep it in the center of the voice coil gap 108 . 
100. The voice coil gap 108 is designed to accommodate a At the outer peripheral edge of the cone , another flexible 
cylindrical voice coil 109. In the examples shown , the band typically attaches the diaphragm to a loudspeaker 
cuboid shape of the magnets may have a basic form with an frame . 
aspect ratio of 1 : 1 , which is a square basic form , but may be The description of embodiments has been presented for 
any other suitable ratio . Some or all edges of at least one of 20 purposes of illustration and description . Suitable modifica 
the magnets 101 , 102 may be radiused to achieve more tions and variations to the embodiments may be performed 
homogenous magnetic fields and / or to avoid mechanical in light of the above description . The described assemblies 
damage to the edges . The base plate 105 may have an and loudspeakers are exemplary in nature , and may include 
opening as well as the pole piece 107 so that the opening 104 additional elements and / or omit elements . As used in this 
also extends through the base plate 105 and the pole piece 25 application , an element recited in the singular and proceeded 
107 . with the word " a " or " an " should be understood as not 

The outer pole piece , which is in the present case pole excluding plural of said elements , unless such exclusion is 
piece 106 , may include a projecting peripheral stand ( not stated . Furthermore , references to " one embodiment ” or 
shown ) or any other suitable means to support an edge of a " one example ” of the present disclosure are not intended to 
diaphragm ( e.g. , a flat diaphragm as described below in 30 be interpreted as excluding the existence of additional 
connection with FIGS . 7 and 8 ) . The pole pieces 106 , 107 embodiments that also incorporate the recited features . The 
are formed of a suitable soft - magnetic material , e.g. , iron or terms “ first , " " second , " and " third , ” etc. are used merely as 
steel , and their shape serves to better utilize the magnetic bels , and are not intended to impose numerical require 
flux , concentrating it in the voice coil gap 108 , as well as to ments or a particular positional order on their objects . 
provide relief or clearance so that the voice coil 109 and / or 35 While various embodiments of the invention have been 
the diaphragm does / do not buzz . The magnets 101 , 102 are described , it will be apparent to those of ordinary skilled in 
made from suitable permanent magnetic material such as , the art that many more embodiments and implementations 
e.g. , rare earth or neodymium based materials . The rectan- are possible within the scope of the invention . In particular , 
gular base form provides a better exploitation of the room , the skilled person will recognize the interchangeability of 
which means , with the same room available , a higher 40 various features from different embodiments . Although 
magnetic flux and , thus , a higher sound pressure level can be these assemblies and loudspeakers have been disclosed in 
achieved as with magnets having a circular base form . the context of certain embodiments and examples , it will be 

The inner magnet 102 is shown in more detail in FIGS . 4 understood that these assemblies and loudspeakers may be 
to 6 , in which FIG . 4 is a top view of the inner magnet 102 , extended beyond the specifically disclosed embodiments to 
FIG . 5 is a sectional view of the inner magnet 102 , and FIG . 45 other embodiments and / or uses and obvious modifications 
6 is a perspective view of the inner magnet 102. As can be thereof . 
seen , the inner magnet 102 may have the circumferential 
inner and outer edges radiused , e.g. , corresponding to radi- The invention claimed is : 
used circumferential inner and outer edges of the outer 1. A magnet assembly for a loudspeaker , the assembly 
magnet 101. The opening 104 of the inner magnet 102 may 50 comprising : 
have a square - shaped profile , i.e. , cross - sectional contour , a first permanent magnet with a cuboid shape , the first 
( with radiused , e.g. , round edges ) but may have any other permanent magnet encompassing a central opening ; 
suitable shape such as circular , oval , rectangular shape with a second permanent magnet with a cuboid shape , the 
any suitable aspect ratio , or combinations thereof . The second permanent magnet positioned coaxially within 
opening 104 when forming a through - hole allows for vent- 55 the opening of the first permanent magnet and forming 
ing the diaphragm from the rear side ( the side facing the a rectangular - ring shaped first gap therebetween , the 
magnet assembly ) . Furthermore , power leads 110 for the first and second permanent magnets being axially poled 
voice coil may be passed through the opening 104 ( see FIG . in opposed directions , the second permanent magnet 
8 ) . has venting opening ; 
FIGS . 7 and 8 illustrate an exemplary loudspeaker 700 60 a soft - magnetic base plate connected across one side of 

with the magnet assembly 100 , the voice coil 109 and a the first and second permanent magnets , the soft 
rectangular , e.g. , square diaphragm 701 schematically . FIG . magnetic base plate has a venting opening correspond 
7 is a perspective view and FIG . 8 is a perspective sectional ing to the venting opening of the second permanent 
view of the loudspeaker 700. The voice coil 109 which may , magnet ; 
for example , include a copper or other conductive winding 65 a soft - magnetic first pole piece having a first face , the first 
with an electrically insulating layer on a cylindrical bobbin pole piece being positioned on the first permanent 
( formed , e.g. , of a Kapton sheet ) , resides movably in the magnet ; 
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a soft - magnetic second pole piece having a second face , 4. The magnet assembly of claim 1 , wherein at least one 
the second pole piece being positioned on the second of the first permanent magnet and second permanent magnet 
permanent magnet , wherein the first pole piece and the is a rare earth magnet . 
second pole piece form a rectangular - ring shaped sec 5. The magnet assembly of claim 1 , wherein at least one 
ond gap between the first and second faces such that 5 of the first permanent magnet and second permanent magnet 
magnetic flux is focused in the second gap , the second is a neodymium magnet . 
gap receives a voice coil of the loudspeaker ; and 6. The magnet assembly of claim 1 , wherein at least some 

edges of at least one of the first permanent magnet and power leads pass through the venting opening in the second permanent magnet are radiused . soft - magnetic base plate and the corresponding venting 7. The magnet assembly of claim 1 , wherein the first gap 
opening of the second permanent magnet connecting to and the second gap each have a width , the width of the 
the voice coil . second gap being smaller than the width of the first gap . 

2. The magnet assembly of claim 1 , wherein the venting 8. The magnet assembly of claim 1 , wherein the first 
opening has a rectangular , square , circular or oval cross- permanent magnet and the second permanent magnet have a 
sectional contour . square base form . 

3. The magnet assembly of claim 1 , wherein the venting 9. The magnet assembly of claim 1 , wherein the second 
opening is arranged centrally in the second permanent gap has a square - ring shape . 
magnet . 
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