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(57) ABSTRACT

A flat-type speaker includes a voice coil plate, a pair of
magnetic bodies having a magnet and a yoke formed side by
side, separated at a predetermined interval; the voice coil
plate being 1n a space between the magnetic bodies, and
having printed thereon a voice coil with a spiral pattern; a
vibration-lead plate having physically separated first and sec-
ond vibration-lead plates, each having +, — terminals formed
on the front ends thereof, the first and the second vibration-
lead plates each equipped with a coil plate spline, which
adheres to the upper end of the voice coil plate, and at least
one wing spline having one end thereotf connected to the coil
plate spline and the other end connected to the terminals; and
a vibration plate, which vibrates from the vibration recerved
from the voice coil plate, while being contacted to the upper

end portion of the vibration-lead plate.

6 Claims, 4 Drawing Sheets
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FLAT TYPE SPEAKER HAVING
VIBRATION-LEAD PLATE ATTACHED ON
TOP OF VIBRATION PLATE

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s the national phase under 35 USC 371 of
international application no. PCT/KR2012/001038, filed
Feb. 13, 2012, which claims the benefit of the priority date of

Korean application no. 10-2011-00137784, filed Feb. 16,
2011. The contents of the aforementioned applications are
incorporated herein 1n their entirety.

TECHNICAL FIELD

The present invention relates to a flat type speaker and,
more particularly, to a flat type speaker having damper-lead
plates mounted on the top of a vibration plate, which can
improve vibration efficiency by mounting the damper-lead
plates on the top of the vibration plate, reduce a production
process by eliminating lead wires through the direct soldering
of the damper-lead plates to a voice coil, and improve the
deterioration of quality due to the disconnection of a lead
wire.

BACKGROUND ART

A speaker 1s equipped with a voice coil and a vibration
plate interposed between magnets, and the speaker generates
sound when the vibration plate 1s vibrated by a movement of
the voice coil.

A flat type speaker includes a flat type voice coil and
magnets disposed on both sides of the flat type voice coil and
spaced apart from each other at a specific interval. In this flat
type speaker, mduced electromotive force i1s generated
according to Fleming’s left-hand law and Lorentz’s force, a
frequency according to a voice 1s formed, and the frequency
vibrates the vibration plate, thereby being reproduced into
sound.

The voice coil 1s wound 1n an oval form or patterned and
printed on one or both sides of a plate type coil base, thus
forming a voice coil plate.

A vibration plate 1s attached to the top of the voice coil plate
in a length direction. The vibration plate 1s vibrated in
response to a movement of the voice coil plate, thereby gen-
erating sound.

Furthermore, the voice coil formed in the voice coil plate 1s
bonded to both terminals of a base frame that forms the
outside of + and - lead wires, thereby forming a circuit.

In a conventional voice coil plate, however, a contact area
with the vibration plate 1s small because the voice coil plate 1s
adhered to the vibration plate 1n an upright state. As a result,
the transier of vibration energy 1s limited.

Furthermore, since the lead wires formed 1n the voice coil
plate are bonded to the base frame, a problem 1n which the
bonding 1s broken because the voice coil plate 1s moved up
and down, but the base frame 1s fixed 1s frequently generated.

Furthermore, 1n general, the lead wires of the voice coil
plate are connected to the terminals of the base frame using a
soldering method, but this method 1s problematic in that the
quality of the speaker 1s deteriorated.

DISCLOSURE
Technical Problem

Accordingly, the present invention has been made to solve
the conventional problems, and an object of the present inven-
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2

tion 1s to transfer more sound energy by mounting damper-
lead plates on the top of a vibration plate, 1n particular, 1n the
edge space of the vibration plate.

Another object of the present invention 1s to eliminate a
problem 1n which lead wires are connected by soldering for
clectrical connection from a voice coil to the terminals of a
base frame, reduce a manufacturing process by implementing
clectrical connection through direct soldering to the voice

coil, and solve a quality deterioration problem attributable to
the connection of the lead wires.

Technical Solution

To achieve the above objects, a flat type speaker having
damper-lead plates mounted on a vibration plate according to
the present mvention includes a pair ol magnetic bodies
spaced apart from each other at a specific interval, formed
side by side, and each having a magnet and yokes formed
therein; a voice coil plate inserted into an interval between the
magnetic bodies and having a voice coil spirally patterned
and printed formed therein; damper-lead plates including first
and second damper-lead plates physically separated and hav-
ing + and — terminals formed at the respective front ends of
the damper-lead plates, wherein each of the first and the
second damper-lead plates includes a coil plate spline
adhered to the top of the voice coil plate and one or more wing
splines having one end connected to the coil plate spline and
the other end connected to the + or — terminal; and a vibration
plate vibrated in response to the vibration of the voice coil
plate with the vibration plate coming 1n contact with a top of
the damper-lead plates.

Here, the wing splines preferably are implemented so that
they are brought in contact with a bottom of the vibration
plate.

Here, the first and the second damper-lead plates may be
made of conductive and metallic materials, and the second
damper-lead plate may be symmetrical to the first damper-
lead plate and rotated by 180 degrees from the first damper-
lead plate.

Here, the first and the second damper-lead plates may be
made of insulating materials and formed of one body, and the
first and the second damper-lead plates may be coated with
conductive materials 1n such a way as to be electrically sepa-
rated.

Each of the first and the second damper-lead plates prefer-
ably may 1nclude a lead block connected to the front end of
the voice coil by soldering at a front end on one or the other
side of the coil plate spline or at front ends on both sides of the
coil plate spline.

The width of the coil plate spline preferably may be smaller
than or equal to the thickness of the voice coil plate, and the
width of the lead block preferably may be greater than the
width of the coil plate spline.

Advantageous Effects

In accordance with the construction of the present inven-
tion, more sound energy can be transierred by mounting the
damper-lead plates on the top of the vibration plate, in par-
ticular, 1n the edge space of the vibration plate. Furthermore,
a problem in which lead wires are connected by soldering for
clectrical connection from the voice coil to the terminals of
the base frame can be eliminated, a manufacturing process
can be reduced by implementing electrical connection
through direct soldering to the voice coil, and a quality dete-
rioration problem attributable to the connection of the lead
wires can be solved.
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DESCRIPTION OF DRAWINGS

FIG. 1 15 a perspective view of a flat type speaker having
damper-lead plates mounted on the top of a vibration plate
according to the present invention.

FIG. 2 1s an exploded perspective view of the flat type
speaker having damper-lead plates mounted on the top of a
vibration plate according to the present invention.

FIG. 3 1s a perspective view of the damper-lead plates
according to the present invention.

FIG. 4 1s a perspective view of the connection structure of
the voice coil plate and the damper-lead plates according to
the present invention.

MODE FOR INVENTION

Hereinafter, the construction and effects of a flat type
speaker having damper-lead plates mounted on the top of a
vibration plate according to the present invention are
described with reference to the accompanying drawings.

FIG. 1 1s a perspective view of a flat type speaker having
damper-lead plates mounted on the top of a vibration plate
according to the present invention, and FIG. 2 1s an exploded
perspective view of the tlat type speaker having damper-lead
plates mounted on the top of a vibration plate according to the
present invention.

As shown in FIG. 1 and FIG. 2, the flat type speaker having
damper-lead plates mounted on the top of a vibration plate
according to the present invention includes a voice coil plate
110 on which a voice coil wound or patterned and printed 1n
a track form 1s patterned and printed, a pair of magnetic
bodies 111 spaced apart from each other at a specific interval
on the left and rnight of the voice coil plate 110, a vibration
plate 112 connected to the top of the voice coil plate 110 and
transierring vibration energy in a sound form, a pair of
damper-lead plates 113 mounted on the top of the vibration
plate 112 and configured to assist up and down movements of
the voice coil plate 110 and to have leads electrically con-
nected to the voice coil formed therein, and a base frame 114
made of synthetic materials, which forms the outside and with
which various parts can be combined.

Each of the magnetic bodies 111 can include a magnet at
the center thereol and yokes or magnet plates combined on
and below the magnet. The pair of magnetic bodies 111 are
spaced apart from each other at a specific interval and formed
side by side, and the voice coil plate 110 1s 1nserted into the
interval between the formed magnetic bodies 111.

The flat type speaker of the present invention includes the
voice coil plate 110 and the magnetic bodies 111 disposed on
both sides of the voice coil plate 110 with a specific interval
interposed therebetween. When a current flows 1n the voice
coil, imnduced electromotive force 1s generated according to
Fleming’s left-hand law and Lorentz’s force, and the voice
coil plate 110 1s moved up and down 1n response to the
induced electromotive force.

Here, the vibration plate 112 formed on the voice coil plate
110 1s vibrated while operating 1n conjunction with the up and
down movements of the voice coil plate 110.

The damper-lead plates 113 are configured to be mounted
on the top of the vibration plate 112, and the mounting struc-
ture 1s described 1n more detail below with reference to FIGS.
3 and 4.

The damper-lead plates 113 include two plates having a
symmetrical structure in such a manner that the two plates are
physically separated from each other and configured to face
cach other in the state 1n which one of the two plates 1s rotated
by 180 degrees. Each of the damper-lead plates 113 1s con-
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4

figured to have + and - terminals for power connection
formed at both ends thereof, and the + and - terminals are
mounted on both ends of a previously fabricated base frame
114.

Thus, the vibration of the damper-lead plates 113 having a
damper function 1s added to the vibration of the vibration
plate 112 vibrated in response to the vibration of the voice coil
plate 110, so that more sound energy 1s transierred. Further-
more, the + and - terminals are formed at both ends of the
damper-lead plates 113, and the power wire of the voice coil
110a 1s connected to one side of the damper-lead plates 113
by soldering. Accordingly, the damper-lead plates 113 func-
tion as lead wires for connecting the voice coil 110q and + and
— terminals mounted on the base frame 114.

The structure of the damper-lead plates and the mounting,
structure of the damper-lead plates, the vibration plate, and
the voice coil plate to be implemented by the present inven-
tion are described 1n detail below with reference to FIGS. 3
and 4.

FIG. 3 1s a perspective view of the damper-lead plates
according to the present invention, and FIG. 4 1s a perspective
view ol the connection structure of the voice coil plate and the
damper-lead plates according to the present invention.

The damper-lead plates 113 are mounted on the top of the
vibration plate 112, and the damper-lead plates 113 function
to maximize sound energy output by vibrating more vibration
energy along with the vibration plate 112. Furthermore, the +
and — terminals are formed at both ends of the damper-lead
plates 113, and the damper-lead plates 113 are formed of
metal plates (or formed by coating insulating material plates
with conductive material). Accordingly, soldering connection
with lead wires that was used for circuit connection with an
existing voice coil can be eliminated, a failure due to the
disconnection of a lead wire can be prevented by replacing the
role of the lead wires with the metal plates, and difficulties in
the process can be solved.

Various splines that form the damper-lead plates 113 mean
slim, long, and thin plates, such as metal, 1n a dictionary
definition.

Referring to FIGS. 3 and 4, the damper-lead plates 113 of
the flat type speaker according to the present invention
include a pair of a first damper-lead plate 113a and a second
damper-lead plate 1135 on the left and right.

The first and the second damper-lead plates 113a and 1135
are physically separated from each other (A, B) and are
formed of metallic thin films having conductivity. One of the
first and the second damper-lead plates 113aq and 1135 forms
a circuit using the + terminal, and the other thereof forms a
circuit using the — terminal.

Alternatively, although not shown, the first and the second
damper-lead plates 1134 and 1135 can be integrally formed
physically and made of msulating materials. Here, the first
and the second damper-lead plates 113aq and 11356 can be
coated with conductive materials so that they are electrically
separated. As a result, one of the first and the second damper-
lead plates 113a and 1135 can form the circuit using the +
terminal and the other thereol can form the circuit using the —
terminal.

The second damper-lead plate 1135 1s rotated by 180
degrees from a line vertical to a reference line, that 1s, a
specific parallel slant line 1n the length direction of the first
damper-lead plate 113a, in the state 1n which the second
damper-lead plate 1135 1s symmetrical to the first damper-
lead plate 113a on the basis of the reference line.

The reason why the first and the second damper-lead plates
113a and 1135 are symmetrical to each other left and right
and up and down 1s to take advantages of a production process
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by making the first and the second damper-lead plates 1134
and 1135 substantially have the same structure. This reason 1s
for equally maintaining the transfer of vibration energy on the
left and night sides along with the vibration plate 112, but
there 1s no problem although the first and the second damper-
lead plates 113a and 1135 have different structures.

The first damper-lead plate 113a includes a vibration plate
spline 3014, first and second wing splines 302a and 3034, a
pair of terminals 304a, and a lead block 3054, which are
integrally coupled seamlessly. Likewise, the second damper-
lead plate 1135 includes a vibration plate spline 3015, first
and second wing splines 3026 and 3035, a pair of terminals
3045, and a lead block 3055, which are integrally coupled
scamlessly.

The wvibration plate splines 301a and 3015 are parts
adhered to the outer line of the main body 401 of the vibration
plate 112. The wing splines 3024, 303a and 3025b, 3035 are
protruded from one points of the vibration plate splines 3014
and 3015, bent 1n opposite directions, and then placed on the
edge (402) parts of the vibration plate 112 in a non-contact
state, thus perform a damper function.

The vibration plate splines 301a and 3015 and the wing
splines 302a, 303a and 3025, 3035 are lengthily formed 1n a
length direction with a slim wadth.

One end of each of the vibration plate splines 301a and
3015 1s configured to be protruded in such a way to be ori-

ented downward 1n a “ =17 form. Blocks each having the * -1’
form are called the lead blocks 305a and 30355.

The lead blocks 305a and 3055 are integrally formed with
the vibration plate splines 301a and 3015 and configured to
penetrate vibration plate holes 403a and 4035 formed 1n the
main body 401 of the vibration plate 112.

The lead blocks 3035a and 3055 that penetrate the vibration
plate holes 403a and 4035 function as the central guide of the
voice coil plate 110 and also function as a + and — connection
function through soldering with the voice coil 110q of the
voice coil plate 110 placed under the vibration plate 112.

The terminals 304a and 3045 are formed at the front ends
of the wing splines 302a, 3034 and 30256, 3035.

The terminals 304a and 3045 are mounted on a power
terminal pole formed in the base frame 114. One of the
terminals 304a and 3045 1s used as a + terminal, and the other
thereot 1s used as a — terminal.

The lead blocks 3054 and 3055 are connected to the + and
— wire parts of the voice coil 110q of the voice coil plate 110
by soldering. The lead blocks 3054 and 3055 are integrally
connected to the first and the second damper-lead plates 113a
and 1135 and connected to the terminals 304a and 3045
formed at the front ends of the first and the second damper-
lead plates 113 and 1135, thereby completing electrical con-
nection up to the voice coil 110a and the terminals 3044 and
3045b.

Existing connection between a voice coil and the terminal
pole of a base frame was 1mplemented by a process of sol-
dering lead wires. In this case, a work process 1s problematic,
and a phenomenon 1n which a lead wire 1s broken because the
terminal pole of the base frame 1s fixed and a voice coil plate
1s moved up and down can be generated. The damper-lead
plates 113 of the present invention can supplement the con-
ventional problem.

As described above, the damper-lead plates 113 are con-
figured to be connected to the vibration plate 112 1n the form
ol a sheet spring in such a way as to transifer more sound
energy to the vibration plates 112, thereby being capable of
improving the quality of the speaker. Furthermore, the
damper-lead plates 113 are formed of metallic thin films, the
terminals 304a and 3045 are formed on both sides of the
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6

damper-lead plates 113, and the lead blocks 3054 and 3055
are formed at locations corresponding to the voice coil.
Accordingly, the efliciency of a production process can be
improved and quality can be maintained because a process of
connecting the voice coil and the lead wires of the base frame
1s eliminated.

While preferred embodiments of the present mvention
have been described with reference to the accompanying
drawings, those skilled 1n the art to which the present inven-
tion pertains will understand that the present mnvention may
be implemented 1n other detailed forms without departing,
from the technical spirit or essential characteristics of the
present invention. Accordingly, the aforementioned embodi-
ments should not be construed as being limitative, but should
be construed as being only illustrative from all aspects. Fur-
thermore, the scope of the present invention 1s defined by the
appended claims rather than the detailed description, and 1t
should be understood that all modifications or varnations
derived from the meanings and scope of the present invention
and equivalents thereof are included in the scope of the
appended claims.

The invention claimed 1s:

1. A flat type speaker having damper-lead plates mounted

on a vibration plate, comprising:

a pair of magnetic bodies spaced apart from each other at a
specific mterval, formed side by side, and each having a
magnet and yoke formed therein;

a voice coil plate nserted into an interval between the
magnetic bodies and having a voice coil spirally pat-
terned and printed formed therein;

a vibration plate brought in contact with a top of the voice
coil plate and vibrated 1n response to a vibration of the
voice coil plate; and

first and second damper-lead plates adhered to a top of a
main body of the vibration plate and arranged 1n parallel,
cach of the first and second damper-lead plates compris-
ing a vibration plate spline having a slim and long plate
form, and one or more wing splines having one end
connected to the vibration plate spline and having a slim
and long plate form.

2. The flat type speaker of claim 1, wherein:

a lead block having a © 7’ form 1s formed at one end of the
vibration plate spline,

the lead blocks are configured to penetrate vibration plate
holes formed 1n the vibration plate and connected to the
voice coil by soldering, and

a + or — terminal 1s formed at one end of the wing spline.

3. The flat type speaker of claim 1, wherein:

a pair ol the wing splines are extended from the vibration
plate spline and bent 1n opposite directions, and

a + or — terminal 1s formed at a front end of each of the pair
of the wing splines.

4. The flat type speaker of claim 1, wherein the wing spline

1s placed on an edge of the vibration plate.

5. The flat type speaker of claim 1, wherein:

the first and the second damper-lead plates are made of
conductive and metallic materials, and

the second damper-lead plate has a symmetrical structure
rotated by 180 degrees from the first damper-lead plate.

6. The flat type speaker of claim 1, wherein:

the first and the second damper-lead plates are made of
insulating materials and formed of one body, and

the first and the second damper-lead plates are coated with
conductive materials 1n such a way as to be electrically
separated.
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