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(54) Title: VIBRATION UNIT
54 FEBEOLZFT B = b

(57) Abstract: The purpose of the present invention is to provide a vibration
unit capable of producing a vibration having a wide output frequency range.
This vibration unit (1) is configured from a cylindrical case (2) connected to a
voice coil (3), and from a plate (17) and yoke (16) facing one another so as to
sandwich magnets (18) and constituting an annular magnetic gap (6) for the
voice coil (3). Moreover, the vibration unit (1) is provided with a magnetic
circuit disposed so as to be raised within the case along the same axis, a first
support member (5a) disposed on the top plate side of the case and for sup-
porting the magnetic circuit on the inner surface of the case, and a second
support member (5b) disposed on the bottom plate side of the case and for
supporting the magnetic circuit on the inner surface of the case, wherein the
first support member (5a) and the second support member (5b) are character-
ized by having a different elasticity and a different property for vibration
transfer loss.
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It is apparent that the technical feature of claims 1-2 is not novel,
since the technical feature isdisclosedas thepriorart inW02002/069699
Al (Uetax Corp.), 6 September, 2002 (06.09.2002), line 12 - line 27,
page 9, fig. 1.

Asdefinedinclaiml, "avibrationunit comprising: a casing connected
to a voice coil; a magnetic circuit including a magnet, and a plate and
a yoke confronting each other across said magnet thereby to constitute
amagneticgap for saidvoice coil, saidmagnetic circuit being so arranged
on the same axisas to float insaidcasing; a first support member arranged
on the top plate side of said casing and supporting said magnetic circuit
on the inner face of said casing; and a second support member arranged
on the bottom plate side of said casing and supporting said magnetic
circuit on the inner face of said casing, characterized in that said
first support member and said second support member are different in
theelasticandvibrationtransmission loss characteristics™ isdisclosed
in "Fig. 1 or a longitudinal section of one embodiment of the speaker
according to the invention of the aforementioned document. This speaker
comprises: a cylindrical casing 1 made of a water-resistant material;
a vibration diaphragm 2 made of water-resistant plastic material fixed
to seal the inside of the casing 1 while covering the upper face of the
same; a voice coil 3 protruding from the inner face center of the vibration
diaphragm 2; a first elastic plate 4 made of an elastic material or a
metal and so fixed at the outer circumference to the lower end of the
casing 1 as to confront said vibration diaphragm 2; a disc-shaped lower
plate 6 having a column-shaped fitting section 6a fitted in said voice
coil 3; a disc-shaped upper plate 7 having a center hole 7a for fitting
the voice coil 3 therearound; an annular permanent magnet 8 sandwiched
by the lower plate 6 and the upper plate 7; and a magnetic circuit section
5 fixed on said first elastic plate 4 through a spacer plate 9. To the
lower end of the aforementioned casing 1, there is hermetically connected
a casing back cover 10 which is made of such a water-resisting material
aswill beelasticallydeformedwith the outsidewater pressure. A second
elastic diaphragm 11, which is made of plastics as the elastic material,
is so fixed at its outer circumference on that casing back cover 10 as
to confront the first elastic diaphragm 4, and an inertial member 12
made of stainless steel is fixed to the upper face of the second elastic
diaphragm 11 while confronting the first elastic diaphragm 4. These
inertial member 12 and first elastic plate 4 are connected by a second
connecting member 14 made of plastics as the elastic material, and the
fitting section 6a of the aforementioned magnetic circuit section 5 and
the vibration diaphragm 2 are connected by a first connecting member

13 made of plastics as the elastic member". (lines 12-27, page 9), and
"in a low-frequency region, (omitted) - - - a cavity resonation is caused
to generate the vibrations or vibration sounds of a low frequency” (lines
21-27, page 11). (continued to next extra sheet)
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Thus, it is admitted that the aforementioned document discloses "a
vibrating speaker comprising: a vibration diaphragm having a voice coil
protruding and fixed to cover the upper face of a case thereby to seal
the case inside; a magnetic circuit section having a disc-shaped upper
plate and a disc-shaped lower plate confronting each other through a
permanent magnet thereby to form a magnetic gap for the voice coil, and
arranged on a common axis while floating in the case; a first elastic
plate arranged on the vibration diaphragm side of the case and supporting
the magnetic circuit section on the inner face of the case; and a second
elastic plate arranged on the back cover side of the case and supporting
the magnetic circuit section on the inner face of the case, wherein the
first elastic plate and the second elastic plate vibrate in different
elasticity and vibration transmission loss characteristics"™. Thus, the
invention of claim 1 is not admitted to involve any novelty to and any
special technical feature over the invention disclosed in the
aforementioned document.

That "said first support member and said second support member are
made of the different materials, as disclosed in claim 2, is disclosed
in that "the first elastic plate 4 made of ametal as the elasticmaterial,
(omitted) - - - and the second elasticplate 11 made of an elastic material
of plastics™ (lines 16-23, page 9).

Hence, it is admitted that "said first elastic plate and said second
elastic plate are formed of different materials™, is disclosed in the
aforementioned document. Thus, the invention of claim 2 is not admitted
to involve any novelty to and any special technical feature over the
invention disclosed in the aforementioned document.

Thereisnootherclaimof the samecategorycontainingall theinvention
specifying matters of claim 1 and constituting the serial coordinate
series.

Here, claims 3-5 belong to a mere design change of the invention
disclosed in the aforementioned document, and are added to the search
target, since the search has been substantially ended at the time of
ordering an additional fee payment.

Therefore, it 1is admitted that the claims contain the four inventions
which are related in the special technical features, as indicated in
the following, if the special technical features are determined on the
dependent claims of claim 1 at the time of ordering an additional fee

payment.
(Invention 1) Invention of claims 1-5
(Invention 2) Invention of claims 6-9 and 11-12

A vibration unit, wherein the first support member is fixed to have
an outer edge clamped between a first annular case step formed in the
casing, and a flange for connecting the voice coil and the casing;

A vibration unit, wherein the second support member is fixed to clamp
an outer edge between a second annular case step made annular in the
casing and a bottom plate of the casing;

A vibration unit, wherein a magnetic pole gap is formed between the
inner circumference end of a plate and the outer circumference end of
a yoke, wherein the first support member is so fixed that the inner edge
is clamped between the annular plate step formed in the plate and a magnet,
wherein the second support member is so fixed that the inner edge is
clamped between the annular yoke step formed in the yoke and the magnet,
and wherein the second support member is so fixed that the inner edge
is clamped between an annular yoke step formed on the yoke and the magnet;
(continued to next extra sheet)
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A vibration unit, wherein a magnetic pole gap is formed between the
inner circumference end of a plate and the outer circumference end of
a pole yoke, wherein the first support member is so fixed that the inner
edge is clamped between a magnet and the first clamping ring fixed on
the outer circumference of the plate, and wherein the second support
member is so fixed that the inner edge is clamped between the magnet
and the second clamping ring fixed on the outer circumference of the
yoke;

A vibration unit, wherein a magnetic pole gap is formed between the
outer circumference end of a plate and the inner circumference wall of
a yoke, wherein the first support member is so fixed that the inner edge
is clamped between the annular first yoke step formed in the outer
circumference wall of the yoke and the first clamping ring fixed on the
first yoke step and wherein the second support member is so fixed that
the inner edge is clamped between the second yoke step of an annular
shape formed on the outer circumference wall of the yoke and the second
clamping ring fixed on the second yoke step; and

A vibration unit, wherein a magnetic pole gap is formed between the
outer circumference end of the plate and the inner circumference wall
of the yoke, wherein the first support member is so fixed that the inner
edge 1is clamped between the annular yoke step formed on the outer
circumference wall of the yoke and a spacer ring fixed on the outer
circumference wall of the yoke, and wherein the second support member
is so fixed that the inner edge is so clamped that the inner edge is
clamped between the spacer ring and the clamping ring fixed on the outer
circumference wall of the yoke.

(Invention 3) Invention of claims 10 and 13

A vibration unit, wherein the magnetic pole gap is formed between
the inner circumference end of the plate and the outer circumference
of the yoke, wherein the first support member is formed of a resin and
is molded so integrally with the plate as to make the plate as a portion
of the mold, wherein the second support member is formed of a resin and
is molded so integrally with the yoke as to make the yoke as a portion
of the mold.

(Invention 4) Invention of claim 14

A vibration unit, wherein the second support member has a plurality
of communication holes for providing the communication between the space
on the outer circumference side of the magnet and the space on the bottom
plate side.
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