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Description

SPECIFICATION

TO ALL WHOM IT MAY CONCERN:

[0001] Be it known that I, Yoshio SAKAMOTO, subject
of Japan, at 108-6-503 Yokokawa-cho, Hachioji-shi, To-
kyo, Japan have invented a certain new and useful im-
provement in LOUDSPEAKER of which the following is
a full, clear, concise and exact description.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a loudspeaker,
and more particularly to a magnetic gap-less loudspeak-
er in which two magnets magnetized in the thickness
direction are disposed with the same poles being faced
each other and a voice coil is disposed in a magnetic
field generated by repulsion magnetic fluxes near at the
outer circumferential areas of the magnets.

Related Background Art

[0003] As shown in Fig.1, a conventional loudspeaker
has a magnetic circuit constituted by a yoke Y, a magnet
M, and a top plate TP. A voice coil 1 is disposed between
the york Y and top plate TP or between the outer cir-
cumference of a yoke pole YP and the inner circumfer-
ence of the top plate TP. The voice coil 1 is wound about
a tubular bobbin 1A which drives a diaphragm 3 made
of cone paper or the like.
[0004] It is well known that tinsel cords 2 are connect-
ed to coil lead wires 11 and 12 by solder to form wirings
through which a voice signal is inputted to the voice coil
1. There are three main wiring types. In the first type, as
shown in Fig.1, the coil lead wires 11 and 12 extending
from the coil winding start point 13 and end point 14 are
cut to have a predetermined length necessary for wiring,
and pulled up along the outer wall of the bobbin 1A near
to the upper end of the bobbin 1A. The pulled-up lead
wires are fixed to the outer wall of the bobbin 1A by a
reinforced paper 1B or the like. The end portions of the
coil lead wires 11 and 12 extending out of the reinforced
paper 1B are subjected to terminal processing, namely
the insulating layers of the end portions of the coil lead
wires 11 and 12 are removed to expose the inner con-
ductive wires which are coated by solder.
[0005] In assembling the voice coil to a loudspeaker,
the coil lead wires 11 and 12 are led along the surface
of the diaphragm 3 near to holes 31 or eyelets. The end
portions 21 of the tinsel wires 2 inserted into the holes
31 are soldered to the coil lead wires 11 and 12 at the
solder coated portions thereof. The soldered regions
and the coil lead wires on the surface of the diaphragm
3 are fixed by adhesive agent A or the like. The other

ends 22 of the tinsel wires 2 are connected to input lug
terminals 4.
[0006] In the second type shown in Fig.2, similar to
the first type, the coil lead wires 11 and 12 extending
from the coil winding start point 13 and end point 14 are
pulled up along the outer wall of the bobbin 1A near to
the central area of the bobbin 1A. The pulled-up lead
wires are fixed to the outer wall of the bobbin 1A by a
reinforced paper 1B or the like. The end portions of the
coil lead wires 11 and 12 extending out of the reinforced
paper 1B are subjected to terminal processing. The coil
lead wires 11 and 12 are set to predetermined positions
on the outer wall of the bobbin lA, and soldered to one
ends 21 of the tinsel wires 2 cut to have a predetermined
length. The soldered regions are fixed by adhesive
agent A or the like. In assembling the voice coil to a loud-
speaker, the other ends 22 of the tinsel wires 2 are con-
nected to the input lug terminals 4.
[0007] In the third type loudspeaker wiring which the
present inventor has proposed, as shown in Fig.3, con-
ductive areas 1C made of copper foil or the like are pro-
vided on the outer wall of a bobbin 1A. The coil winding
start point 13 and end point 14, or the coil lead wires 11
and 12, are soldered to the conductive areas 1C. Flat
tinsel wires 2H are sewed to a corrugation 51 of a damp-
er 5. In assembling the voice coil 1 and damper 5 to a
loudspeaker, the ends 2H1 of the flat tinsel wires 2H on
the damper inner circumference 52 are soldered to the
conductive areas 1C on the outer wall of the bobbin 1A,
and the other ends 2H2 of the flat tinsel wires 2H ex-
tending to a tongue 53 at the outer periphery of the
damper are soldered to the input lug terminals 4.
[0008] A magnetic gap-less loudspeaker has bee pro-
posed wherein two magnets magnetized in the thick-
ness direction are disposed with the same poles being
faced each other, and a voice coil is disposed in a mag-
netic field generated by repulsion magnetic fluxes near
at the outer circumferential areas of the magnets. The
present inventor has also proposed a loudspeaker
shown in Fig.4.
[0009] In the loudspeaker shown in Fig.4, two mag-
nets M1 and M2 magnetized in the thickness direction
are disposed with the same poles being faced each oth-
er, and a center plate SP is sandwiched between the
two magnets M1 and M2. The repulsion magnetic fluxes
are converged into the center plate SP and radiated out-
ward from the outer circumferential area of the center
plate SP. A voice coil 1 is disposed in the magnetic field
generated by the radiated repulsion magnetic fluxes.
This loudspeaker has no magnetic gap G such as shown
in Figs.1 to 3 and is a so-called magnetic gap-less loud-
speaker. This loudspeaker can also be called a direct
driven type loudspeaker because the neck 32 of the
cone diaphragm 3 and a suspension such as the inner
periphery 52 of a damper 5 can be directly coupled to
the outer surface of the voice coil 1.
[0010] With the direct driven type loudspeaker de-
scribed above, however, connection between coil lead
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wires and tinsel wires is difficult if the conventional wiring
structure is adopted.
[0011] Specifically, a conventional voice coil 1 such
as shown in Figs.1 to 3 is wound about a bobbin 1A
which is made of a rectangular bobbin member mounted
on the outer wall of a jig having a predetermined diam-
eter. The structural feature of the direct driven type loud-
speaker is that it does not require a coil bobbin 1A be-
cause the neck 32 of the cone diaphragm 3 is directly
coupled to the outer surface of the voice coil 1, and that
even if a bobbin 1A is used, the width of this bobbin 1A
is sufficient if it has a minimum width for winding the
voice coil 1.
[0012] This structural feature enables the vibration
transmission path to shorten and enables the voice coil
to reduce its weight, thereby realizing a high perform-
ance of a loudspeaker. The bobbin 1A has a function of
vibration transmission as well as other functions. For ex-
ample, the coil lead wires 11 and 12 can be fixed to the
outer wall of the bobbin 1A so that the winding start point
13 and end point 14 of the coil can be prevented from
being peeled off from the outer wall of the bobbin 1A
during assembling the voice coil to a loudspeaker or dur-
ing transportation.
[0013] Accordingly, if a bobbin-less structure is used
together with a conventional coil structure, the voice coil
1 is likely to be peeled off, lowering the product quality.
If a bobbin 1A is used, a bobbin member having an area
sufficient for fixing the coil lead wires 11 and 12 is re-
quired, having the above-described structural feature.
[0014] DE 37 30 305 C1 shows a magnetic gap-less
loudspeaker, the voice coil thereof being, on its outer
surface, provided with an amorphous ring core being
made out of a high permeable material having a high
specific electric resistance and a very low magnetostric-
tion. The ring core is provided in the form of a metal foil.
[0015] WO 90/04317 discloses a loudspeaker having
a magnetic gap. The voice coil thereof is situated within
said magnetic gap. Said voice coil is applied directly to
a region of the surface of a diaphragm which lies within
said magnetic gap, thereby avoiding the need for a voice
coil form.

SUMMARY OF THE INVENTION

[0016] It is an object of the present invention to pro-
vide a direct driven type loudspeaker which has a high
performance and a product quality same as a voice coil
of a conventional loudspeaker with a magnetic gap and
provides easy wiring between tinsel wires and voice coil
by the number of processes comparative to the number
of processes of a conventional technique.
[0017] The above object, according to the present in-
vention, is achieved by a magnetic gap-less loudspeak-
er according to claim 1 and by a production method ac-
cording to claim 3. Preferred embodiments are claimed
in the subclaims.
[0018] In this case, the voice coil is not required to

have a bobbin, and the bobbin material may be formed
by injection molding of heat resistant resin, or the voice
coil may be subjected to insert molding with the bobbin
material.
[0019] According to a preferred embodiment of the
present invention, there is provided the magnetic gap-
less loudspeaker wherein coil lead wires of a coil wire
of the voice coil are crawled on the outer surface of the
voice coil and covered with a reinforced paper to fix the
coil lead wires to the outer surface of the voice coil.
[0020] In this case, conductive areas made of copper
foil or the like are attached to the bobbin material or re-
inforced paper, and coil lead wires of the voice coil and
input tinsel wires are connected to the conductive areas.
[0021] According to a further preferred embodiment
of the present invention, there is provided the magnetic
gap-less loudspeaker wherein at least a pair of conduc-
tive areas or more made of rectangular copper foil are
attached to the outer surface of the voice coil, and coil
lead wires of the voice coil and tinsel wires are connect-
ed to the conductive areas.
[0022] According to a still further embodiment of the
present invention, there is provided the magnetic gap-
less loudspeaker wherein coil lead wires are connected
to tinsel wires, and the connection areas are fixed by
adhesive agent or the like to the outer surface of the
voice coil.
[0023] According to a still further embodiment of the
present invention, there is provided the magnetic gap-
less loudspeaker wherein conductive areas made of
copper foil or the like are attached to a skirt of the voice
coil extending from the lower end of the voice coil to the
lower end of a coil bobbin, and the coil lead wires and
tinsel wires are connected to the conductive areas.
[0024] In assembling a voice coil to a magnetic gap-
less loudspeaker, bobbin material is attached to at least
a partial area of the outer surface of the voice coil, and
support members such as a diaphragm and a suspen-
sion for supporting the voice coil are connected to the
bobbin material. In this case, the voice coil is not re-
quired to have a bobbin, and the bobbin material may
be formed through injection molding of heat resistant
resin, or the voice coil may be subjected to insert mold-
ing with the bobbin material.
[0025] For the wiring structure, coil lead wires of a coil
wire of the voice coil may be crawled on the outer sur-
face of the voice coil and covered with a reinforced pa-
per to fix the coil lead wires to the outer surface of the
voice coil. Conductive areas made of copper foil or the
like may be attached to the bobbin material or reinforced
paper, and coil lead wires of the voice coil and input tin-
sel wires are connected to the conductive areas.
[0026] Instead of the bobbin material or reinforced pa-
per, at least a pair of conductive areas or more made of
rectangular copper foil may be directly attached to the
outer surface of the voice coil, and coil lead wires of the
voice coil are connected to the conductive areas.
[0027] Alternatively, coil lead wires may be connected
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to tinsel wires, and the connection areas are fixed by
adhesive agent or the like to the outer surface of the
voice coil. Conductive areas made of copper foil or the
like may be attached to a skirt of the voice coil extending
from the lower end of the voice coil to the lower end of
a coil bobbin, and the coil lead wires and tinsel wires are
connected to the conductive areas.
[0028] With the voice coil structure constructed as
above, the number of voice coil manufacturing steps is
generally the same as the number of conventional
steps. The quality of the voice coil can be made com-
parative with conventional coils. The number of wiring
processes between tinsel wires and voice coil lead wires
is generally the same as the number of conventional
steps. Accordingly, the assembly and wiring of a mag-
netic gap-less loudspeaker become easy, maintaining a
high performance of the loudspeaker.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Fig.1 is a cross sectional view showing the
structure of a conventional loudspeaker.
[0030] Fig.2 is a cross sectional view showing the
structure of another conventional loudspeaker.
[0031] Fig.3 is a cross sectional view showing the
structure of another conventional loudspeaker.
[0032] Fig.4 is a cross sectional view showing the
overall structure of a magnetic gap-less loudspeaker.
[0033] Fig.5 is a cross sectional view showing the
structure of a voice coil of a loudspeaker according to a
first embodiment of the present invention.
[0034] Fig.6 is a cross sectional view showing the
overall structure of the loudspeaker of the first embodi-
ment.
[0035] Fig.7 is a perspective view showing the main
part of another structure of the first embodiment.
[0036] Fig.8 is a perspective view showing another
structure of the voice coil of the first embodiment.
[0037] Fig.9 is a cross sectional view showing another
structure of the voice coil of the first embodiment.
[0038] Fig.10 is a fragmental, perspective view show-
ing the structure of the voice coil shown in Fig.9.
[0039] Fig.11 is a diagram showing assembly of the
magnetic circuit of the first embodiment.
[0040] Fig.12 is a cross sectional view showing the
structure of a voice coil of a loudspeaker according to a
second embodiment of the present invention.
[0041] Fig.13 is a cross sectional view showing the
overall structure of the loudspeaker of the second em-
bodiment.
[0042] Fig.14 is a cross sectional view showing the
overall structure of a loudspeaker according to a third
embodiment of the present invention.
[0043] Fig.15 is a perspective view showing another
structure of the voice coil of the third embodiment.
[0044] Fig.16 is a cross sectional view showing an-
other structure of the loudspeaker of the third embodi-
ment.

[0045] Fig.17 is a cross sectional view showing the
overall structure of a loudspeaker according to a fourth
embodiment of the present invention.
[0046] Fig.18 is a perspective view showing the main
part of the embodiment of Fig.17.
[0047] Fig.19 is a cross sectional view showing an-
other structure of the loudspeaker of the fourth embod-
iment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0048] Embodiments of the loudspeaker according to
the present invention will be described with reference to
Figs.5 to 19.
[0049] In the first embodiment shown in Fig.5, a voice
coil 1 has a d.c. resistance of about 5.4 ohms and an
inner diameter of 35.5 mm, and is formed by winding an
aluminum wire 15 and a conductive wire 16 in parallel.
The aluminum wire 15 has a diameter of 0.19 mm. The
conductive wire (hereinafter called an iron core wire) 15
has a magnetic material core 16A such as iron and a
conductive material surface layer 16B such as copper
melted and attached to the surface of the core 16A. The
iron core wire 16 has a conductivity of about 60 % of a
copper wire because the iron core wire 16A increases
the resistance and lowers the conductivity. The wire 16
is formed by wiredrawing to a diameter of 0.19 mm, and
is coated with an insulating film over the surface thereof.
This voice coil 1 has no bobbin so as to reduce the
weight. In order to prevent the winding start points 13
and end points 14 from being peeled off from the surface
of the voice coil, about two turns of the coil is wound on
the third winding layer near at the winding end points
14. This particular structure for preventing peel-off is
omitted in other Figures to simplify the drawings.
[0050] As shown in Fig.6, a reinforced paper 1B (in
this embodiment, a craft paper having a width of about
11 mm, a length of 50 mm, and a thickness of 0.05 mm)
is attached to the outer circumferential surface of the
voice coil 1, and a pair of copper foils 1C1 and 1C2 hav-
ing a width of 9 mm, a length of 11 mm, and a thickness
of 0.01 mm is attached to the reinforced paper 1b. An-
other copper foil 1C3 having a width of 4 mm and a
length of 11 mm is attached to the craft paper 1B be-
tween the pair of copper foils. The insulating layers near
at the coil start and end points 13 and 14 are removed.
Thereafter, the winding start point 13A of the aluminum
wire 15 is soldered to the copper foil 1C1, the winding
start point 13B of the iron core wire 16 is soldered to the
copper foil 1C3, the winding end point 14A of the alumi-
num wire is soldered to the copper foil 1C3, and the
winding end point 14B of the iron core wire is soldered
to the copper foil 1C2.
[0051] In this embodiment, from the viewpoint of coil
impedance, two wires are serially connected via the
copper foil 1C3. The two wires may be connected in par-
allel depending on the coil specification without using
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the center copper foil as shown in Fig.7. Also in this em-
bodiment, although the copper foils 1C are attached to
the surface of the craft paper, if for example the insulat-
ing strength is not required so much, they may be direct-
ly attached to the outer circumferential surface of the
coil 1 as shown in Fig.8 because the coil 1 itself has a
coated insulating film, or they may be coated with an
insulating film such as phenol film on the side to be at-
tached to the coil 1. In order to increase the insulating
strength, as the reinforced paper 1B, a material having
a higher insulating strength such as an insulating film
may also be used.
[0052] If there is no limit in the weight of the voice coil
1 and it is important to increase the mechanical strength
of it, a bobbin frame 1A1 may be used as shown in Fig.
9. This bobbin frame 1A1 may be formed by injection
molding of heat resistive resin and attached to the outer
circumferential surface of the voice coil 1, or may be
formed by insert-molding with the voice coil. The con-
ductive areas 1C such as copper foils are attached to
the bobbin frame 1A1. In this case, a step 1A2 for sup-
porting the diaphragm 3 and a step 1A3 for supporting
the damper 5 or the like may be formed on the outer wall
of the bobbin frame 1A1.
[0053] For the connection between coil wires and the
conductive areas 1C by using the bobbin frame 1A1, a
recess 1A3 is formed in the bobbin frame 1A1 at the
position corresponding to the conductive areas as
shown in Fig.10. The ends of the coil wires can be there-
fore led via this recess 1A3 to the conductive areas 1C.
Although not shown in Fig.10, instead of the recess 1A3,
a hole or the like may be formed in the bobbin frame
1A1. If the mechanical strength is required to be further
increased, a conventional bobbin 1A may be used on
the inner side of the voice coil 1.
[0054] The voice coil 1 is thereafter coupled to a mag-
netic circuit of the embodiment having the structure
shown in Fig.11. Specifically, two magnets M1 and M2
are used which are neodymium magnets of a ring shape
having an outer diameter of 34 mm, an inner diameter
of 12 mm, and a thickness of 9 mm. The magnets M1
and M2 are magnetized in the width direction. The mag-
nets M1 and M2 and a center plate SP are supported
by an aluminum holder H shown in Fig.11. A tubular
center guide H1 is formed rising upright from the center
of the bottom of the holder H. A step H2 is formed at the
lower end of the center guide H1 for the position align-
ment of the magnets M1 and M2 and center plate SP.
[0055] After coating acrylic adhesive agent onto the
surface of the step H2, the inner diameter portion M21
of the magnet M2 is fitted around the center guide H1,
by directing the N pole upward. This can be done easily
because the outer diameter of the center guide H1 has
been worked to 11.95 mm. After coating adhesive agent
onto the upper surface of the magnet M2, the inner di-
ameter portion SP1 of the center plate SP is forcibly fit-
ted around the center guide H1. The center plate SP is
made of an iron ring having an outer diameter of 34.80

mm, an inner diameter of 11.95 mm, and a thickness of
6 mm. The inner and outer circumferential ridges of the
center plate SP has been chamfered to C0.4. In this em-
bodiment, although the outer diameter of the center
plate is set to the above-described value, this may be
changed depending upon a conversion efficiency and
clogging phenomenon during coil vibration.
[0056] After the center plate Sp is pushed down to the
N pole surface of the magnet M2 and adhesive agent is
coated onto the upper surface of the center plate SP,
the inner diameter portion M11 of the magnet M1 is fitted
around the center guide H1 and the magnet M1 is
pushed down to the upper surface of the center plate
SP, by directing the N pole downward. In this manner,
the magnets M1 and M2 are set in position with the same
poles N being faced each other, and the center plate SP
is sandwiched between the magnets M1 and M2 with
the outer circumference SP2 of the center plate SP ex-
tending outward by about 0.4 mm from the outer circum-
ferences M12 and M22 of the magnets M1 and M2.
[0057] The magnetic circuit is then mounted on the
frame F by fixing its holder H to the frame F (refer to Fig.
6). The holder H has a flange H3 having a width of about
2 mm and a thickness of 2.5 mm. The flange H3 has
four mounts H4 at an interval of 90 degrees. Each mount
H4 has a tapped hole H5 having a diameter of 4 mm.
After coating rubber based adhesive agent onto the
flange H3, the bottom of the frame F is attached thereto
and four screws 6 having a diameter of 4 mm are thread-
ed into the tapped holes H5 via mount holes having a
diameter of 4.5 mm and formed in the bottom of the
frame F at the positions corresponding to the tapped
holes H5, to thus fixing the magnetic circuit to the frame
F.
[0058] As shown in Fig.7, the damper 5 is coupled to
the voice coil 1 set near the magnetic circuit. The damp-
er 5 used is a general damper in which thermosetting
resin such as phenol is impregnated into cotton fabric
or the like, and the cotton fabric is thermally molded to
form a corrugation 51 and the like. The corrugation 51
is provided with conductive areas which the present in-
ventor has proposed. Specifically, tinsel wires 2H knitted
in a flat shape (hereinafter called flat tinsel wires) are
sewed in parallel in the radial direction to the corrugation
51 of the damper 5. The space between the flat tinsel
wires 2H corresponds to the space between the conduc-
tive areas 1C formed on the outer surface of the voice
coil 1.
[0059] As shown in Fig.7, the inner circumference 52
of the damper 5 is fitted around the outer surface of the
voice coil 1 by aligning the conductive areas 1C on the
outer surface of the voice coil 1 with the ends 2H1 of the
flat tinsel wires 2H1 at the inner circumference 52. The
conductive areas 1C and the ends of the flat tinsel wires
2H1 are then soldered together. Adhesive agent is coat-
ed onto the contact area between the outer surface of
the voice coil 1 and the inner circumference 52 of the
damper 5 to fix the contact area. The adhesive agent is
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also coated onto the surface of the soldered areas. The
neck 32 of the cone diaphragm 3 coated with adhesive
agent is fixed to the voice coil 1. In the above manner,
a loudspeaker sufficient for practical use is completed.
[0060] In the second embodiment shown in Fig.12, a
voice coil 1 having a d.c. resistance of about 5.4 ohms
is formed by winding only an aluminum wire having a
conductive core diameter of 0.19 mm. The coil lead
wires 12 and 13 extending from the coil winding start
and end points 13 and 14 are pulled up along the outer
surface of the voice coil 1. The pulled-up lead wires are
covered with a reinforced paper 1B to fix it to the voice
coil 1. The end portions of the coil lead wires 11 and 12
extending out of the reinforced paper 1B are subjected
to terminal processing. Similar to the conventional ex-
ample, the insulating layers of the coil lead wires are
removed and solder is coated on the cores. The mag-
netic circuit and other components are the same as the
first embodiment.
[0061] This voice coil 1 is wired in generally the same
method as the first embodiment. Specifically, as shown
in Fig.13, the inner circumference 52 of the damper 5 is
fitted around the outer surface of the voice coil 1. After
coating adhesive agent onto the inner circumference 52
and the coil outer surface, they are attached together.
Thereafter, the neck 32 of the cone diaphragm 3 is fitted
around the outer surface of the voice coil 1 by aligning
the coil lead wires 11 and 12 with holes 31 or eyelets
formed in the diaphragm 3. The ends of the coil lead
wires 11 and 12 are pulled up along the surface of the
diaphragm 3 to the holes 31 or eyelets.
[0062] The ends 21 of tinsel wires 2 are inserted into
the holes 31 or eyelets and soldered to the solder-coat-
ed ends of the coil lead wires 11 and 12. The neck 32 is
coated with adhesive agent A to attach the diaphragm
3 to the voice coil 1. The soldered area and the area of
the coil lead wires 11 and 12 on the surface of the dia-
phragm 3 are also coated with adhesive agent A to fix
them. The other ends 22 of the tinsel wires 2 having a
suitable play in wiring are soldered to input lug terminals
4, to thus complete a loudspeaker sufficient for practical
use.
[0063] In the third embodiment, the voice coil 1 shown
in Fig.1 having a d.c. resistance of about 5.4 ohms and
formed by winding an aluminum wire and an iron core
wire having a conductive core diameter of 0.19 mm with
the conductive areas 1C of the first embodiment at-
tached to the surface of the voice coil 1, or the voice coil
1 having a d.c. resistance of about 5.4 ohms and formed
by winding only an aluminum wire having a conductive
core diameter of 0.19 mm with the conductive areas 1C
shown in Fig.14 attached to the surface of the voice coil
1, may be used. In this case, the ends of the tinsel wires
may be directly coupled to the conductive areas 1C.
[0064] A voice coil 1 not using the conductive areas
1C such as shown in Fig.15 may also be used. In this
example, the coil lead wires extending from the coil
winding start and end points are pulled up along the sur-

face of the voice coil. The pulled-up areas are covered
with a reinforced paper 1B to fix the coil lead wires to
the surface of the voice coil. The ends 13 and 14 of the
coil lead wires are soldered to the tinsel wires, the sol-
dered areas being fixed by adhesive agent A. The mag-
netic circuit and other components are the same as the
first embodiment. In this embodiment, the pulled-up ar-
eas are covered with the reinforced paper 1B. Instead,
the pulled-up areas may be fixed by adhesive agent.
[0065] In this embodiment, as shown in Fig.14, the in-
ner circumference 52 of the damper 5 is fitted around
the outer surface of the voice coil 1. After coating adhe-
sive agent A onto the inner circumference 52 and the
coil outer surface, they are attached together. Thereaf-
ter, the neck 32 of the cone diaphragm 3 is fitted around
the outer surface of the voice coil 1 by aligning the tinsel
wires 2 with holes 31 formed in the diaphragm 3 at pre-
determined positions. The ends of the coil lead wires 11
and 12 are pulled up along the surface of the diaphragm
3 from the neck 32 to the holes 31.
[0066] The ends 22 of the tinsel wires 2 are inserted
into the holes 31 and to the back side of the diaphragm 3.
The ends 22 of the tinsel wires 2 made to have a suitable
play in wiring are soldered to input lug terminals 4.
The neck 32 is coated with adhesive agent A to attach
the diaphragm 3 to the voice coil 1. The area of the tinsel
wires on the surface of the diaphragm 3 is coated with
adhesive agent A to fix them together, to thus complete
a loudspeaker sufficient for practical use.
[0067] In this embodiment, the tinsel wires 2 are po-
sitioned and wired in the above manner. As shown in
Fig.16, if the winding width of the voice coil 1 is large,
the tinsel wires 2 may be positioned at intermediate ar-
eas between the back wall of the neck 32 and the inner
circumference of the damper 52. In this case, wiring sim-
ilar to the conventional example shown in Fig.2 is pos-
sible.
[0068] In the fourth embodiment shown in Fig.17, de-
pending upon the specification of a voice coil 1 and the
performance of a loudspeaker, a bobbin 1A may be used
and the conductive areas 1C may be formed on the so-
called skirt of the bobbin 1A from the lowest turn of the
voice coil 1 to the bottom of the bobbin 1A.
[0069] Also in this case, as shown in Fig.17, the con-
ductive areas 1C are connected to flat tinsel wires 2H
at the inner circumference of the damper 5.
[0070] The tinsel wires 2 may be connected to the
conductive areas 1C in the manner shown in Fig.19.
Since the embodiment loudspeaker has no magnetic
gap, holes H6 may be formed in the bottom of the holder
H as shown in Fig.19 to insert the ends 21 of the tinsel
wires 2 into the holes and to lead them to input lug ter-
minals 4 for soldering. In this case, it is not necessary
to use expensive flat tinsel wires 2H sewed to the sur-
face of the damper 5, thereby reducing manufacturing
cost. It is also unnecessary to lead the coil lead wires
along the upper surface of the diaphragm 3 and adhere
them to it, reducing the number of manufacturing steps
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and lowering manufacturing cost.
[0071] According to the present invention, coil lead
wires are pulled up along the outer surface of the voice
coil and fixed to the outer surface by using a reinforced
paper, or conductive areas made of copper foil or the
like are attached to the outer surface of the voice coil.
Accordingly, it is not necessary to use a bobbin, or it is
possible to reduce the amount of coil bobbin material
considerably if a bobbin is used, thereby providing an
easy to assemble, and high performance magnetic gap-
less loudspeaker.
[0072] The quality of a voice coil is comparative to
conventional coils, and the number of wiring steps does
not exceed the conventional number of wiring steps
while providing very easy wiring processes. It is easy to
reinforce a voice coil by attaching conventional bobbin
material such as craft paper and resin film to the outer
surface of the voice coil. Accordingly, the resonance fre-
quency of the voice coil can be set easily, thus improving
the performance and voice quality of the loudspeaker.
[0073] In general, a rolling phenomenon of a voice coil
can be prevented efficiently by suspending the upper
and lower ends of the voice coil. According to the
present invention, the lower end portion of a voice coil
can be suspended by tinsel wires which are connected
to the conductive areas formed on the skirt of the bobbin,
and the upper end portion can be suspended by con-
necting the neck of the cone diaphragm to it. According-
ly, the rolling phenomenon of the voice coil can be effi-
ciently prevented and a simple loudspeaker structure
with very simple wiring can be realized.

Claims

1. A magnetic gap-less loudspeaker of the type that
two magnets (M1, M2) magnetized in the thickness
direction are disposed with the same poles facing
each other and a voice coil (1) is disposed in a mag-
netic field generated by repulsion magnetic fluxes
near at the outer circumferential areas of the mag-
nets (M1, M2), wherein bobbin material (1A1) is at-
tached to at least a partial area of the outer surface
of said voice coil (1) and a support member, such
as a diaphragm (3) and/or a suspension (5) for sup-
porting said voice coil is connected to said bobbin
material (1A1).

2. The magnetic gap-less loudspeaker according to
claim 1, wherein coil lead wires (11, 12) of a coil wire
of said voice coil (1) are crawled on the outer sur-
face of said voice coil and covered with a reinforced
paper (1B) to fix said coil lead wires to the outer sur-
face of said voice coil.

3. The magnetic gap-less loudspeaker according to
claim 1, wherein conductive sheets (1C) are at-
tached to said bobbin material (1A1).

4. The magnetic gap-less loudspeaker according to
claim 3, wherein coil lead wires (11, 12) of said voice
coil (1) are connected to said conductive sheets
(1C).

5. The magnetic gap-less loudspeaker according to
any preceding claim, wherein input tinsel wires (2)
are connected to said conductive sheets (1C).

6. The magnetic gap-less loudspeaker according to
any preceding claim, wherein coil lead wires (11, 12)
are connected to tinsel wires (2), and the connec-
tion areas are fixed by adhesive agent or the like to
the outer surface of said voice coil (1).

7. The magnetic gap-less loudspeaker according to
claim 3, wherein said conductive sheets (1C) are
made of copper.

8. The magnetic gap-less loudspeaker according to
claim 3, wherein said conductive sheets (1C) are
rectangular.

9. A method of producing the magnetic gap-less loud-
speaker according to any preceding claim, wherein
said bobbin material (1A1) is formed through injec-
tion molding of heat resistant resin, and said voice
coil (1) is insert-molded with said bobbin material or
attached to said bobbin material.

Patentansprüche

1. Magnetischer spaltloser Lautsprecher der Bauart,
bei der zwei Magnete (M1, M2), die in Richtung der
Dicke magnetisiert sind, so angeordnet sind, daß
die gleichen Pole aufeinander zu weisen, und eine
Schwingspule (1) in einem durch Repulsionsma-
gnetflüsse nahe an den äußeren Umfangsflächen
der Magnete (M1, M2) erzeugten Magnetfeld ange-
ordnet ist, wobei an mindestens einer Teilfläche der
äußeren Oberfläche der Schwingspule (1) Spulen-
kernmaterial (1A1) angebracht ist, und ein Tragele-
ment, wie etwa ein Diaphragma (3) und/oder eine
Aufhängung (5), zum Haltern der Schwingspule mit
dem Spulenkernmaterial (1A1) verbunden ist.

2. Magnetischer spaltloser Lautsprecher nach An-
spruch 1, bei welchem Spulenzuleitungsdrähte (11,
12) eines Spulendrahtes der Schwingspule (1) auf
der äußeren Oberfläche der Schwingspule ange-
ordnet sind und mit einem verstärkten Papier (1B)
bedeckt sind, um die Spulenzuleitungsdrähte an
der äußeren Oberfläche der Schwingspule zu befe-
stigen.

3. Magnetischer spaltloser Lautsprecher nach An-
spruch 1, bei welchem leitfähige Lagen (1C) an dem
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Spulenkernmaterial (1A1) angebracht sind.

4. Magnetischer spaltloser Lautsprecher nach An-
spruch 3, bei welchem die Spulenzuleitungsdrähte
(11, 12) der Schwingspule (1) mit den leitfähigen La-
gen (1C) verbunden sind.

5. Magnetischer spaltloser Lautsprecher nach einem
der vorstehenden Ansprüche, bei welchem Ein-
gangslitzendrähte (2) mit den leitfähigen Lagen
(1C) verbunden sind.

6. Magnetischer spaltloser Lautsprecher nach einem
der vorstehenden Ansprüche, bei welchem die Spu-
lenzuleitungsdrähte (11, 12) mit Litzendrähten (2)
verbunden sind und die Verbindungsflächen mit
Klebstoff oder dergleichen an der äußeren Oberflä-
che der Schwingspule (1) befestigt sind.

7. Magnetischer spaltloser Lautsprecher nach An-
spruch 3, bei welchem die leitfähigen Lagen (1C)
aus Kupfer hergestellt sind.

8. Magnetischer spaltloser Lautsprecher nach An-
spruch 3, bei welchem die leitfähigen Lagen (1C)
rechteckig sind.

9. Magnetischer spaltloser Lautsprecher nach einem
der vorstehenden Ansprüche, bei welchem das
Spulenkernmaterial (1A1) durch Spritzguß aus wär-
mebeständigem Harz geformt wird und die
Schwingspule (1) mit dem Spulenkernmaterial ein-
geformt oder an dem Spulenkernmaterial ange-
bracht ist.

Revendications

1. Haut-parleur sans entrefer magnétique du type où
deux aimants (M1, M2) aimantés dans la direction
de l'épaisseur sont disposés avec les mêmes pôles
se faisant face, et une bobine mobile (1) est dispo-
sée dans un champ magnétique produit par des flux
magnétiques de répulsion près des zones circonfé-
rentielles externes des aimants (M1, M2), où le ma-
tériau de bobinage (1A1) est fixé à au moins une
zone partielle de la surface externe de ladite bobine
mobile (1), et un élément de support, comme une
membrane (3) et/ou une suspension (5) pour sup-
porter ladite bobine mobile est connecté audit ma-
tériau de bobinage (1A1).

2. Haut-parleur sans entrefer magnétique selon la re-
vendication 1, où des fils conducteurs de bobine
(11, 12) d'un fil de ladite bobine mobile (1) sont mon-
tés sur la surface externe de ladite bobine mobile
et sont recouverts d'un papier de renforcement (1B)
pour fixer lesdits fils conducteurs de bobine à la sur-

face externe de ladite bobine mobile.

3. Haut-parleur sans entrefer magnétique selon la re-
vendication 1, où des feuilles conductrices (1C)
sont fixées audit matériau de bobinage (1A1).

4. Haut-parleur sans entrefer magnétique selon la re-
vendication 3, où les fils conducteurs de bobine (11,
12) de ladite bobine mobile (1) sont connectés
auxdites feuilles conductrices (1C).

5. Haut-parleur sans entrefer magnétique selon l'une
des revendications précédentes, où des fils extra-
souples d'entrée (2) sont connectés auxdites
feuilles conductrices (1C).

6. Haut-parleur sans entrefer magnétique selon l'une
des revendications précédentes, où les fils conduc-
teurs de bobine (11, 12) sont connectés à des fils
extra-souples (2), et les zones de connection sont
fixées par l'agent adhésif ou analogue à la surface
externe de ladite bobine mobile (1).

7. Haut-parleur sans entrefer magnétique selon la re-
vendication 3, où lesdites feuilles conductrices (1C)
sont réalisées en cuivre.

8. Haut-parleur sans entrefer magnétique selon la re-
vendication 3, où lesdites feuilles conductrices (1C)
sont rectangulaires.

9. Procédé de fabrication du haut-parleur sans entre-
fer magnétique selon l'une des revendications pré-
cédentes, où ledit matériau de bobinage (1A1) est
formé par moulage par injection d'une résine résis-
tant à la chaleur, et ladite bobine mobile (1) est mou-
lée à insertion avec ledit matériau de bobinage ou
est fixé audit matériau de bobinage.
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