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The
United
Ctates

0
Amenica

The Director of the United States
Patent and Trademark Office

Has received an application for a patent for
a new and useful invention. The title and
description of the invention are enclosed.
The requirements of law have been com-
plied with, and it has been determined that
a patent on the invention shall be granted
under the law.

Therefore, this
United States Patent

Grants to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the
invention throughout the United States of
America or importing the invention into the
United States of America, and if the inven-
tion is a process, of the right to exclude oth-
ers from using, offering for sale or selling
throughout the United States of America, or
importing into the United States of
America, products made by that process,

for the term set forth in 35 US.C. 154(a)(2)

or (c)(1), subjecr to the payment of mainte-
nance fees as provided by 35 US.C. 41(b).
See the Maintenance Fee Notice on the
inside of the cover.

(it S Capes

Divaeror of the Unired States Patene and Trademark Office




MAINTENANCE FEE NOTICE

If the application for this patent was filed on or after December 12, 1980, maintenance
fees are due three years and six months, seven years and six months, and eleven years and
six months after the date of this grant, or within a grace period of six months thereafter
upon payment of a surcharge as provided by law. The amount, number and timing of the
maintenance fees required may be changed by law or regulation. Unless payment of the
applicable maintenance fee is received in the United States Patent and Trademark Office
on or before the date the fee is due or within a grace period of six months thereafier, the
patent will expire as of the end of such grace period.

PATENT TERM NOTICE

If the application for this patent was filed on or after June 8, 1995, the term of this
patent begins on the date on which this patent issues and ends twenty years from the
filing date of the application or, if the application contains a specific reference to an
earlier filed application or applications under 35 U.S.C. 120, 121, or 365(c), twenty
years from the filing date of the earliest such application (“the twenty-yvear term”),
subject to the payment of maintenance fees as provided by 35 US.C. 41(b), and any
extension as provided by 35 US.C. 154(b) or 156 or any disclaimer under 35 US.C.
253,

If this application was filed prior to June 8, 1995, the term of this patent begins on the
date on which this patent issues and ends on the later of seventeen years from the date
of the grant of this patent or the twenty-vear term set forth above for patents resulting
Sfrom applications filed on or after June 8, 1995, subject to the payment of maintenance
Jfees as provided by 35 U.S.C. 41(b) and any extension as provided by 35 US.C. 156 or
any disclaimer under 35 U.S.C. 253.
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1
STRUCTURE OF A VOICE COIL ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a structure of a voice coil
assembly, and more particularly to an upper suspending arm
and a lower suspending arm on respective sides of a plate
having an resilient section to connect with a fixture, which
increases the space for vertical vibration and prevents the
plate from vibrating laterally so as to produce the best sound
quality.

2. Description of the Prior Art

A conventional loudspeaker has a cylinder electromagnetic
transducer, which is too big in size and may cause inconve-
nience to the user.

As shown in FIG. 4, a conventional voice coil assembly
comprises a plate B which is provided with a coil B1 thereon.
The coil B1 may be a conducting line with a plurality of
winding and patterned on a printed circuit board. The top of
the plate B has a top board B2 for a vibrating membrane to be
glued thereon. An upper suspending arm B3 and a lower
suspending arm B4 extend from respective sides of the plate
B and are connected to a fixture B5. Along with magnets (not
shown) provided on the front and rear of the plate B, the plate
B produces a vibration while the upper suspending arm B3
and the lower suspending arm B4 are suspended in such a way
that they can move in a vertical direction.

However, the upper suspending arm B3 and the lower
suspending arm B4 are horizontally connected to the fixture
B5, thus, the vertical vibration of the plate B are limited to its
space and the amplitude of vibration is limited. The plate B
may vibrate laterally to collide with the magnets, which
downgrades its performance.

SUMMARY OF THE INVENTION

According to the present invention, there is provided a
structure of a voice coil assembly comprising a plate, a top
board, suspending arms and fixtures, said plate having a top
and two opposite sides, said top board being disposed on the
top of said plate, said suspending arms extending from the
two sides of said plate and being connected to said fixtures, a
pair of resilient sections being provided between said sus-
pending arms and said fixtures, and said resilient sections
being in a curved shape.

Preferably, said resilient sections are formed in an arc
shape.

Preferably, said resilient sections are formed in a continu-
ous wave shape.

Preferably, said suspending arms have a cross-section in a
flat shape with its length in a lateral direction and its width in
a vertical direction.

Preferably, said suspending arms are upper suspending
arms formed on two upper sides of said plate.

Preferably, said suspending arms are lower suspending
arms formed on two lower sides of said plate.

It is the primary object of the present invention to provide
a structure of a voice coil assembly, which extends a pair of
resilient sections from upper suspending arms and lower sus-
pending arms at respective sides to increase the amplitude of
vibration and the driven force.

It is another object of the present invention to provide a
structure of voice coil assembly, which provides suspending
arms having a cross-section in a flat shape with its length in a
lateral direction to increase the rigidity of the vibration and to
minimize noisy caused from the vibration.
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It is a further object of the present invention to provide a
structure of voice coil assembly, which provides a top board
with various shapes and sizes to match and to glue to a
vibrating membrane.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a first embodiment of the
present invention;

FIG. 2 is a front view of the first embodiment of the present
invention showing a vibrating membrane glued to a top board
of a plate of the present invention;

FIG. 3 is a perspective view of a second embodiment of the
present invention; and

FIG. 4 is a perspective view of the prior art.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As shown in FIG. 1, a first embodiment of the present
invention comprises a plate 1, a top board 11, suspending
arms and fixtures 14. The suspending arms comprise a pair of
upper suspending arms 12 and a pair of lower suspending
arms 13. The plate 1 has a top and two opposite sides. The top
board 11 is disposed on the top of the plate 1. The upper
suspending arms 12 and the lower suspending arms 13 extend
from the two sides of the plate 1 and are connected to the
fixtures 14, respectively. A pair of curved resilient sections 15
is provided between the suspending arms (the upper suspend-
ing arms 12 and/or the lower suspending arms 13; in this
embodiment the lower suspending arms 13 are used as
example) and the fixtures 14. The suspending arm (In the
drawings, the upper suspending arm 12 is cut) has a cross-
section in a flat shape with its length in a lateral direction and
its width in a vertical direction.

To operate the present invention, as shown in FIG. 2, glue
avibrating membrane C to the top board 11 of the plate 1. The
shape and size of the top board 11 may be the same as those
of the vibrating membrane C which is a rectangle, circle,
trapezoid, or polygon.

When the plate 1 vibrates in a vertical direction, the resil-
ient sections 15 between the lower suspending arms 13 and
the fixtures 14 provide a larger space for the vibration to lower
down the vertical vibrating rigidity of the plate 1, which
makes the vertical vibration of the plate 1 easily.

The cross-sections of the upper suspending arms 12 and the
lower suspending arms 13 are in a flat shape with the length in
the lateral direction and the width in the vertical direction,
which increases the vibrating rigidity of the plate 1 in the
lateral direction to prevent the plate 1 from vibrating laterally
and striking other objects to produce any noises so as to
output the best sound quality.

A second embodiment of the preset invention, as shown in
FIG. 3, comprises a plate 1A. A rectangular top board 11A is
provided on the top of the plate 1A for being glued to a
vibrating membrane in a different shape. When the top board
11A is vibrated, it outputs a smooth audio quality. The plate
1A has its two sides extending suspending arms which com-
prise a pair of upper suspending arms 12 A and a pair of lower
suspending arms 13A. The other ends of the upper suspend-
ing arms 12A and the lower suspending arms 13A are con-
nected to a pair of fixtures 14A. A pair of resilient sections
15A is provided between the lower suspending arms 13A and
the fixtures 14 A, and/or between the upper suspending arms
12A and the fixtures 14A. The resilient sections 15A are
formed either in an arcuate shape or in a continuous wave
shape so that when the plate 1A vibrates vertically, the arcuate
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resilient sections 15A between the lower suspending arms
13 A and the fixtures 14 A will provide a space for the vertical
vibration and to prevent the plate 1A from vibrating laterally
s0 as to produce the best audio quality.

What is claimed is:

1. A structure of a voice coil assembly comprising:

a plate, a top board, suspending arms and fixtures, said
plate having a top and two opposite sides, said top board
being disposed on the top of said plate,

said suspending arms extending from the two sides of said
plate to connect directly to said fixtures,

wherein a pair of resilient sections is defined by respective
ones of said suspending arms between said plate and
said fixtures, and said resilient sections extend in an
undulating shape.
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2. The structure of a voice coil assembly, as recited in claim
1, wherein said resilient sections are formed in an arc shape.

3. The structure of a voice coil assembly, as recited in claim
1, wherein said resilient sections are formed in a continuous
wave shape.

4. The structure of a voice coil assembly, as recited in claim
1, wherein said suspending arms have a cross-section in a flat
shape with its length in a lateral direction and its width in a
vertical direction.

5. The structure of a voice coil assembly, as recited in claim
1, wherein said suspending arms are upper suspending arms
formed on two upper sides of said plate.

6. The structure of a voice coil assembly, as recited in claim
1, wherein said suspending arms are lower suspending arms
formed on two lower sides of said plate.

#* #* #* #* #*



	P5818證書.pdf
	US8155371.pdf



