
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

88
1 

73
9

A
1

��&������������
(11) EP 1 881 739 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
23.01.2008 Bulletin 2008/04

(21) Application number: 06767083.6

(22) Date of filing: 21.06.2006

(51) Int Cl.:
H04R 31/00 (2006.01) H04R 9/02 (2006.01)

(86) International application number: 
PCT/JP2006/312424

(87) International publication number: 
WO 2006/137445 (28.12.2006 Gazette 2006/52)

(84) Designated Contracting States: 
SK

(30) Priority: 22.06.2005 JP 2005181943

(71) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 
CO., LTD.
Osaka 571-8501 (JP)

(72) Inventor: NISHIMOTO, Tatsuya
c/o Matsushita Electric Industrial Co, Ltd
Shiromi, Chuo-ku, Osaka-shi
Osaka 540-6207 (JP)

(74) Representative: Pautex Schneider, Nicole 
Véronique et al
Novagraaf International SA 
25, avenue du Pailly
1220 Les Avanchets - Geneva (CH)

(54) PRODUCTION EQUIPMENT FOR LOUD SPEAKER MAGNETIC CIRCUIT

(57) A production facility includes first production
block (101) for manufacturing a first magnetic circuit and
second production block (102) for manufacturing a sec-
ond magnetic circuit. First production block (101) and
second production block (102) are symmetrically ar-

ranged. The production facility further includes third pro-
duction block (103) for attaching the first magnetic circuit
and the second magnetic circuit. This production facility
offers high productivity and ensures reliable high quality
in manufacturing loudspeaker magnetic circuits having
two ore more magnets.
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Description

TECHNICAL FIELD

[0001] The present invention relates to production fa-
cilities for manufacturing loudspeaker magnetic circuits
employed in a range of audio equipment.

BACKGROUND ART

[0002] Fig. 7 is a layout of a conventional production
facility for loudspeaker magnetic circuits that particularly
have two or more magnets.
[0003] As shown in Fig. 7, this type of conventional
production facility for manufacturing loudspeaker mag-
netic circuits is divided to production equipment 100 for
manufacturing a first magnetic circuit, production equip-
ment 200 for manufacturing a second magnetic circuit,
and production equipment 300 for attaching the first mag-
netic circuit and the second magnetic circuit. Accordingly,
three pieces of production equipment are needed in total.
[0004] Production equipment 100 manufactures the
first magnetic circuit including a yoke, a first magnet, and
a first plate; and is configured with a conveyor line which
is production equipment for ordinary loudspeaker mag-
netic circuits. However, a belt conveyor line is not used
in production equipment 200 for manufacturing second
magnetic circuits and production equipment 300 for at-
taching the first and second magnetic circuits.
[0005] In other words, production of the second mag-
netic circuit and attachment of the first and second mag-
netic circuits are performed manually without using the
conveyor line because the quantity of loudspeakers em-
ploying a magnetic circuit having two or more magnets
has been small.
[0006] However, stronger demands on the market for
downsizing, weight reduction, and better sound pressure
level are increasing the need of loudspeakers employing
a magnetic circuit having two or more magnets. The
quantity of this type of loudspeakers is explosively grow-
ing, also boosted by its environment-friendly structure.
[0007] A prior art related to the present invention is,
for example, Japanese Patent Unexamined Publication
No. 2004-15502.
[0008] When loudspeakers employing a magnetic cir-
cuit having two or magnets are manufactured using the
conventional production facility for loudspeaker magnetic
circuits, production efficiency of production equipment
100 which uses the belt conveyor for manufacturing first
magnetic circuits is satisfactory. However, since manual
works are involved in production equipment 200 for man-
ufacturing second magnetic circuits and production
equipment 300 for attaching the first and second mag-
netic circuits, these processes require large manpower,
resulting in low productivity.
[0009] In addition, semi-finished products need to be
pooled before each drying step in production steps of the
conventional production facility. Lead time thus increas-

es by transportation of semi-finished products and dried
workpieces, removal of dust attached to semi-finished
products, and pooled semi-finished products. This further
disturbs productivity.
[0010] Capacity of the conventional production facility
depends on human capability of personnel engaged in
manufacturing loudspeaker magnetic circuits. Accord-
ingly, production capacity varies and becomes unstable.

SUMMARY OF THE INVENTION

[0011] The present invention solves the above disad-
vantage, and provides a production facility for loudspeak-
er magnetic circuits that can ensure high productivity and
reliable quality.
[0012] To solve the above disadvantage, the present
invention provides the production facility for loudspeaker
magnetic circuits having two or more magnets. The pro-
duction facility for loudspeaker magnetic circuits includes
a first production block for manufacturing a first magnetic
circuit including a yoke, a first magnet attached to the
yoke, and a first plate attached to the first magnet; and
a second production block for manufacturing a second
magnetic circuit including a second magnet and a second
plate attached to the second magnet.
[0013] The production facility for loudspeaker magnet-
ic circuits further includes a third production block for at-
taching the first magnetic circuit manufactured using the
first production block and the second magnetic circuit
manufactured using the second production block.
[0014] The present invention is thus designed for con-
tinuous production of the first magnetic circuit and the
second magnetic circuit by employing a belt conveyor for
the production facility. Accordingly, the present invention
increases productivity of magnetic circuits and also en-
sures reliable quality.
[0015] Still more, production equipment for attaching
the first magnetic circuit and the second magnetic circuit
is also designed for continuous production. This further
increases productivity of magnetic circuits and ensures
reliable quality.

BRIEF DESCRIPTION OF DRAWINGS

[0016]

Fig. 1 is a layout of a production facility for loudspeak-
er magnetic circuits in accordance with a first exem-
plary embodiment of the present invention.
Fig. 2 is a plan view of the production facility for mag-
netic circuits in accordance with the first exemplary
embodiment of the present invention.
Fig. 3 is an assembly process chart for a first pro-
duction block in accordance with the first exemplary
embodiment of the present invention.
Fig. 4 is an assembly process chart for a second
production block in accordance with the first exem-
plary embodiment of the present invention.
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Fig. 5 is an assembly process chart for a third pro-
duction block in accordance with the first exemplary
embodiment of the present invention.
Fig. 6 is a sectional view of a structure of a loud-
speaker magnetic circuit in accordance with the first
exemplary embodiment of the present invention.
Fig. 7 is a layout of a convention production facility
for loudspeaker magnetic circuits.

REFERENCE MARKS IN THE DRAWINGS

[0017]

1, 28 Assembly and transfer jig cleaner
2 Copper cap feeder
3 Adhesive dispenser
4, 31 Plate feeder
5, 12, 30, 41 Adhesive dispenser
6 Magnet deviation preventing guide in-

sertion device
7, 29 Magnet feeder
8,14, 32 Pressure device
9, 15, 33, 43 Drier
10 Magnet deviation preventing guide un-

loader
11 Adhesion checker
13 Yoke feeder
16 Magnet and yoke adhesion checker
17,34 Magnetizer
18, 38 Magnetized coil cooler
19,35 Magnetization checker
20, 37 Magnetization power supply
21, 39 Unloader
22 First magnetic circuit loader
23 First assembly and transfer jig returning

conveyor
24 Copper cap input conveyor
25,46 Plate input conveyor
26,47 Magnet input conveyor
27 Yoke input conveyor
36 Second assembly and transfer jig re-

turning conveyor
40 Second magnetic circuit loader
42 First magnetic circuit and second mag-

netic circuit attachment device
44 First magnetic circuit and second mag-

netic circuit adhesion checker
45 Finished product unloader
48, 49 Operator
50 Copper cap
51 First plate
58 Second plate
52 Magnet deviation preventing guide
53 First magnet
57 Second magnet
54 Yoke
55 Finished first magnetic circuit
56, 61 Assembly and transfer jig

59 Finished second magnetic circuit
60 Finished product
101 First production block
102 Second production block
103 Third production block

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0018] An exemplary embodiment of the present in-
vention is described below with reference to drawings.

(FIRST EXEMPLARY EMBODIMENT)

[0019] A production facility for loudspeaker magnetic
circuits of the present invention is described below in
accordance with the first exemplary embodiment.
[0020] The production facility for loudspeaker magnet-
ic circuits in the first exemplary embodiment of the
present invention is described with reference to Figs. 1
to 5.
[0021] Fig. 1 is a layout of the production facility for
loudspeaker magnetic circuits in the first exemplary em-
bodiment of the present invention. In Fig. 1, steps of man-
ufacturing a first magnetic circuit are grouped as first pro-
duction block 101 for manufacturing the first magnetic
circuit. Steps of manufacturing a second magnetic circuit
are also grouped as second production block 102 for
manufacturing the second magnetic circuit. Third produc-
tion block 103 is further provided to attach the first mag-
netic circuit and the second magnetic circuit manufac-
tured, respectively. The production facility allowing con-
tinuous production is established by integrating these
three pieces of on-line automated production equipment
in steps of manufacturing magnetic circuits having two
or more magnets.
[0022] It is apparent that production steps for the first
and second magnetic circuits can be grouped to one
block as production equipment for continuous produc-
tion.
[0023] In this exemplary embodiment, production
block 101 for manufacturing the first magnetic circuit and
production block 102 for manufacturing the second mag-
netic circuit are symmetrically arranged.
[0024] This layout downsizes and achieves a compact
production facility as a whole. Still more, production of
the first magnetic circuit and production of the second
magnetic circuit can be executed simultaneously in par-
allel. Production efficiency can thus be improved, and
the number of personnel can also be reduced.
[0025] Production of magnetic circuits having two or
more magnets, using this production facility, is described
next.
[0026] Fig. 2 is a plan view of the production facility for
loudspeaker magnetic circuits in the first exemplary em-
bodiment of the present invention.
[0027] A structure of the production facility is described
below.
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[0028] As shown in Fig. 2, the production equipment
for first magnetic circuits is configured as a block, and
this production block of automated equipment includes
a material feeder, adhesive dispenser 5, pressure devic-
es 8 and 14, and driers 9 and 15. This production block
also includes adhesion checker 11 and magnetizer 17.
[0029] A jig which also serves as a transfer jig for as-
sembling the first magnetic circuit is used for creating a
gap between the yoke and the plate so as to further en-
sure reliable quality.
[0030] This structure eliminates the need of an inde-
pendent gap gauge, contributing to cost reduction. In ad-
dition, a gap-creation step also serves as a transfer step,
improving production efficiency.
[0031] The production equipment for second magnetic
circuits is designed into a block, and is symmetrically
arranged relative to the production equipment for first
magnetic circuits. This production block employing auto-
mated equipment includes a material feeder, adhesive
dispenser 30, pressure device 32, drier 33 and magnet-
izer 34.
[0032] As the third block, a production block employing
automated equipment includes adhesive dispenser 41,
attachment device 42 for attaching the first magnetic cir-
cuit and the second magnetic circuit, drier 43, and adhe-
sion checker 44.
[0033] The above three blocks are connected for con-
tinuous production. The production equipment for first
magnetic circuits and the production equipment for sec-
ond magnetic circuits are symmetrically arranged in the
layout. This concentrates material feeding in a front sec-
tion, and concentrates unloading of finished products in
a rear section. Accordingly, the present invention can
provide a reliable production facility that achieves ex-
tremely good production efficiency with a small number
of personnel. In addition, provision of magnetizers 17 and
34 in the production facility allows automated production
throughout the line, significantly improving the produc-
tivity.
[0034] Next, a production process is described.
[0035] Fig. 3 is an assembly process chart for the first
production block in the first exemplary embodiment of
the present invention. Fig. 4 is an assembly process chart
for the second production block in the first exemplary
embodiment of the present invention. Fig. 5 is an assem-
bly process chart for the third production block in the first
exemplary embodiment of the present invention.
[0036] First, operator 48 supplies a material for the first
magnetic circuit and the second magnetic circuit to ma-
terial feeding conveyors 24, 25, 26, 27, 46, and 47 in the
first and second production blocks, respectively.
[0037] The production process in first production block
101 is described below.
[0038] After air-cleaning by assembly and transfer jig
cleaner 1 every time, a workpieces is fed to the next step.
Then, copper cap feeder 2 supplies copper cap 50 carried
by copper cap input conveyor 24 to assembly and transfer
jig 56, and then the workpiece is fed to the next step.

[0039] Then, adhesive dispenser applies adhesive to
copper cap 50, and the workpiece is fed to the next step.
Plate feeder 4 supplies first plate 51 carried by plate input
conveyor 25 to assembly and transfer jig 56, and the
workpiece is fed to the next step.
[0040] Next, adhesive dispenser 5 applies adhesive to
first plate 51, and the workpiece is fed to the next step.
Magnet deviation preventing guide insertion device 6 in-
serts magnet deviation preventing guide 52 to assembly
and transfer jig 56, and the work piece is fed to the next
step.
[0041] Magnet feeder 7 then supplies first magnet 53
carried by magnet input conveyor 26 to assembly and
transfer jig 56. The workpiece is fed to the next step, and
pressure device 8 presses the workpiece. Then, the work
piece is fed to drier 9 that is the next step, dried for about
9 minutes, and then taken out.
[0042] After assembly and transfer jig 56 is taken out
of drier 9, the workpiece is taken out using magnet devi-
ation preventing guide removal device 10, and the work-
piece is fed to the next step. Then, first magnet 53 and
first plate 51 are checked using adhesion checker 11,
and the workpiece is fed to the next step.
[0043] Then, adhesive dispenser 12 applies adhesive
to first magnet 53, and the workpiece is fed to the next
step. Yoke feeder 13 supplies yoke 54 carried by yoke
input conveyor 27 to assembly and transfer jig 56. The
workpieces is fed to the next step, and pressed by pres-
sure device 14. Then, the workpiece is fed to drier 15
that is the next step, dried for about 9 minutes, and taken
out.
[0044] After assembly and transfer jig 56 is taken out
of drier 15, adhesion checker 16 checks adhesion be-
tween the yoke and the magnet, and the workpiece is
fed to the next step. Magnetizer 17 then magnetizes the
workpiece. Finally, magnetization checker 19 checks
magnetization of the workpiece to complete finished first
magnetic circuit 55. These steps are included in first pro-
duction block 101.
[0045] Next, a production process of second produc-
tion block 102 is described.
[0046] After air-cleaning by assembly and transfer jig
cleaner 28 every time, the workpiece is fed to the next
step. Magnet feeder 29 supplies second magnet 57 car-
ried by magnet input conveyor 47 to assembly and trans-
fer jig 61, and the workpiece is fed to the next step.
[0047] Next, adhesive dispenser 30 applies adhesive
to second magnet 57, and the workpiece is fed to the
next step. Plate feeder 31 supplies second plate 58 car-
ried by plate input conveyor 46 to assembly and transfer
jig 61. The workpiece is fed to the next step, and pressed
by pressure device 32. Then, the workpiece is fed to drier
33 that is the next step, dried for about nine minutes, and
taken out.
[0048] Magnetizer 34 magnetizes assembly and trans-
fer jig 61 taken out of drier 33. Finally, magnetization
checker 35 checks magnetization to complete finished
second magnetic circuit 59. These steps are included in
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second production block 102.
[0049] A production process of third production block
103 is described below.
[0050] Operator 49 takes out the first magnetic circuit
manufactured in first production block 101 from unloader
21, and supplies the first magnetic circuit to a transfer jig
in first magnetic circuit loader 22.
[0051] Operator 49 takes out the second magnetic cir-
cuit manufactured in second production block 102 from
unloader 39, and supplies the second magnetic circuit to
a transfer jig in second magnetic circuit loader 40.
[0052] The first magnetic circuit input to first magnetic
circuit loader 22 is conveyed by the transfer jig, and ad-
hesive dispenser 41 applies adhesive to the first mag-
netic circuit. The workpiece is then fed to the next step.
[0053] In attachment device 42 for the first magnetic
circuit and the second magnetic circuit, the second mag-
netic circuit supplied by operator 49 and the first magnetic
circuit to which adhesive is applied are attached. The
workpiece is fed to drier 43 that is the next step, dried for
about nine minutes, and taken out.
[0054] Adhesion checker 44 checks the first magnetic
circuit and the second magnetic circuit in the transfer jig
taken out of drier 43, and operator 49 takes out finished
product 60 from finished product unloader 45.
[0055] Fig. 6 is a sectional view of a structure of fin-
ished product 60 of a loudspeaker magnetic circuit in the
first exemplary embodiment of the present invention. Fin-
ished first magnetic circuit 55 includes copper cap 50,
first plate 51, first magnet 53, and yoke 54. Finished sec-
ond magnetic circuit 59 includes second plate 58 and
second magnet 57. Finished product 60 is manufactured
by attaching finished first magnetic circuit 55 and finished
second magnetic circuit 59.
[0056] Using the above steps, the production facility
for manufacturing loudspeaker magnetic circuits having
two or more magnets can be designed for continuous
production. This improves productivity and ensures reli-
able quality.
[0057] In addition, this production facility reduces the
number of personnel required, contributing to significant
cost reduction.

INDUSTIRAL APPLICABILITY

[0058] The production facility for loudspeaker magnet-
ic circuits of the present invention is effectively applicable
to production facilities for loudspeaker magnetic circuits
employed in a range of audio equipment.

Claims

1. A production facility for loudspeaker magnetic cir-
cuits having at least two magnets, the production
facility comprising:

a first production block for manufacturing a first

magnetic circuit, and
a second production block for manufacturing a
second magnetic circuit;
wherein the first magnetic circuit includes:

a yoke;
a first magnet attached to the yoke; and
a first plate attached to the first magnet; and

the second magnetic circuit includes
a second magnet; and
a second plate attached to the second magnet.

2. The production facility for loudspeaker magnetic cir-
cuits of claim 1, further comprising a third production
block for attaching the first magnetic circuit manu-
factured in the first production block and the second
magnetic circuit manufactured in the second produc-
tion block.

3. The production facility for loudspeaker magnetic cir-
cuits of claim 1, wherein the first production block
and the second production block are symmetrically
arranged.

4. The production facility for loudspeaker magnetic cir-
cuits of claim 1, wherein a gap between the yoke and
the first plate is formed by using a jig that serves both
as a magnetic circuit assembly and transfer jig and
a gap formation jig.

5. The production facility for loudspeaker magnetic cir-
cuits of claim 1, wherein each of the first production
block and the second production block includes a
magnetizer.
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