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(57) A speaker interconnection structure is provided
which is capable of facilitating an interconnection work
and reducing fatigue of workers and manpower. In a
speaker having a damper (1) with a conductive member,
a terminal ring (3) made of insulator such as resin is
mounted on the damper at an adhesive margin provided
at the peripheral portion of the damper, and the end por-
tions of flat tinsel wires extending to the outer peripheral
portion of the damper are electrically interconnected to
input lead wires. In this interconnection structure, a
mount member (32) is provided for mounting a housing
(H) made of insulator such as resin on the terminal ring
(3), connector lugs mounted on the end portions of input
lead wires are held in position by the housing (H), the
housing is mounted on the mount member (32) to fix it
to the terminal ring, and the connector lugs and the
ends of the flat tinsel wires are made in contact with one
another to fix and electrically connect them.

Loudspeaker with interconnection structure

[Fig.1]
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a speaker intercon-
nection structure, and more particularly to a speaker
interconnection structure having a damper with a con-
ductive member.

Related Background Art

A speaker having a damper with a conductive mem-
ber formed on the damper and traversing corrugations
has been proposed first by the present inventors and is
used practically. The conductive member is made of a
bundle of tinsel wires knitted flat. The outer ends of the
conductive members are connected to input lead wires.
Such a conventional typical interconnection structure is
shown in Fig. 10.

In Fig. 10, reference numeral 1 represents a
damper with conductive members, reference numeral 6
represents input lead wires, and reference numeral 5
represents a speaker frame. The damper 1 is fixed to a
damper seat of the speaker frame 5 at an adhesive mar-
gin provided at the outer peripheral portion of the
damper 1. A terminal mount member 52 of a tongue
shape for mounting an input terminal plate is formed at
a predetermined peripheral position of the damper seat.
An input terminal plate 53 is mounted on the terminal
mount member 52 generally by a square eyelet.

Terminal lugs 54a and 54b mounted on the input
terminal plate 53 made of a fiber substrate are soldered
to the ends of the flat tinsel wires extending to the termi-
nal mount member 52. For the electrical interconnection
between the terminal lugs 54a and 54b and the input
lead wires 6, terminals 62a and 62b generally called
fastening terminals are attached to the end portions of
the input lead wires 6 by caulking or other means, and
the terminal lugs 54a and 54b are fitted in these termi-
nals 62a and 62b.

Various types of speakers using a damper with a
conductive member and their interconnection structures
have been proposed by the present inventors (such as
Japanese Patent Applications No. 5-353940 and No. 6-
337496).

One example is shown in Fig. 11. In this example,
terminal lugs 54a and 54b are mounted on a terminal
mount member of a terminal ring 3 by caulking, the ter-
minal lugs covering the ends of flat tinsel wires 2 formed
on a damper 1. The terminal lugs 54a and 54b and the
ends of the flat tinsel wires 2 are electrically connected
by solder. Similar to the manner described with Fig. 10,
the terminal lugs 54a and 54b are fitted in fastening ter-
minals 62a and 62b attached to the end portions of
input lead wires 6.

An interconnection method using fastening termi-
nals has advantages over a solder interconnection
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method in that the number of work processes is
reduced, a repair of fastening terminals is easy, and an
erroneous interconnection can be prevented. Therefore,
this method is widely used for electrical interconnection
of speakers.

However, with this interconnection method, auto-
mation of interconnection processes is very difficult
under the current manufacture conditions. Therefore, an
insertion work of fastening terminals is usually per-
formed manually during the interconnection process.

If such an insertion work continues for a long time,
workers have a pain in their fingers and it becomes
impossible to perform reliable works. Generally, in order
to prevent erroneous interconnections during the inser-
tion work, widths of positive and negative fastening ter-
minals are made different. The above disadvantages of
the insertion work become conspicuous especially
when the narrow negative fastening terminal 62b such
as shown in Figs. 10 and 11 is inserted.

Specifically, the contact area between finger tips
and the narrow fastening terminal 62b is smaller than
the wide fastening terminal 62a, and a force used for the
insertion work is generally the same for both the termi-
nals. Therefore, a force per unit area applied to the con-
tact area of finger tips increases, and workers are likely
to have a pain in their finger tips.

Recent audio speaker systems often use a plurality
of speakers like 2-way and 3-way systems, and most of
speaker input terminals use fastening terminals. There-
fore, the insertion works of fastening terminals increase,
making it more difficult to continue the insertion work.

In order to incorporate a terminal structure not
applying an unnecessary force to finger tips, it can be
considered, for example, that the terminal lugs 54a and
54b are made thin to lower friction force during the
insertion of the fastening terminals 62a and 62b and
reduce the insertion force. However, since the friction
force between the terminal lugs 54a and 54b and the
fastening terminals 62a and 62b becomes weak, the
fastening terminals 62a and 62b are likely to be dis-
mounted from the terminal lugs 54a and 54b. After the
interconnection work, for example, during delivery of
speaker systems, there is a possibility that fastening ter-
minals are dismounted from the terminal lugs and that
claims may be laid in markets.

It is considered that the insertion work is performed
by using a tool such as a lead plier or a dedicated tool
or jig. However, the insertion work using this tool or jig
complicates the work and increases the number of inter-
connection processes.

Therefore, in a presently available countermeasure,
workers wear gloves and also finger sucks or the like to
reduce a force applied to finger tips. However, a sense
of finger tips with a glove and finger suck differ from a
sense of bare finger tips, and the sensitivity of finer tips
is degraded greatly so that a skill of the insertion work is
needed.

Although a pain in finger tips can be reduced more
or less by the use of glove and finger suck, a long time
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interconnection work has some limit so that workers are
to be interchanged. Therefore, alternative workers
skilled in the interconnection work are required to be
reserved.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
speaker interconnection structure capable of facilitating
an interconnection work and reducing fatigue of workers
and manpower.

In order to solve the above problems, the invention
provides a speaker interconnection structure for a
speaker of the type having a damper made of a bundle
of tinsel wires knitted flat, in which a terminal ring made
of insulator such as resin is mounted on the damper at
an adhesive margin provided at the peripheral portion of
the damper. The speaker interconnection structure is
characterized in that a mount member is provided for
mounting a housing made of insulator such as resin on
the terminal ring, connector lugs mounted on the end
portions of input lead wires are held in position by the
housing, the housing is mounted on the mount member
to fix it to the terminal ring, and the connector lugs and
the ends of the flat tinsel wires are made in contact with
one another to fix and electrically connect them.

During the interconnection work, when the housing
is mounted on the mount member of the ring terminal,
the connector lugs fixed to the housing are made in con-
tact with the ends of the flat tinsel wires to achieve elec-
trical interconnection therebetween, so that a force
applied to finger tips of a worker can be reduced consid-
erably. In addition, since both the positive and negative
terminal lugs can be inserted at the same time, the
number of insertion works is only one. Therefore, the
interconnection work is easy, manpower can be
reduced, and load during the interconnection work can
be reduced considerably.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an embodi-
ment of a speaker interconnection structure according
to the present invention.

Fig. 2 is a perspective view of a damper and a ter-
minal ring, before assembly.

Fig. 3 is a perspective view of a ring assembly with
a damper, a terminal ring, and a voice coil.

Fig. 4 is a perspective view of the ring assembly
and a speaker frame, before assembly.

Figs. 5A to 5C are plan, side, and front views show-
ing the structure of a housing.

Fig. 6 is a perspective view illustrating assembly
processes of a housing with lead wires.

Fig. 7 is a cross sectional view illustrating a mount
process of the terminal ring and housing with lead
wires, especially showing a holding member.

Fig. 8 is a cross sectional view illustrating a mount
process of the terminal ring and housing with lead
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wires, especially illustrating a process of mounting ter-
minal lugs on the terminal ring.

Fig. 9 is a perspective view showing another
embodiment of a speaker interconnection structure
according to the present invention.

Fig. 10 is a perspective view showing an example of
a conventional speaker interconnection structure.

Fig. 11 is a perspective view showing another
example of a conventional speaker interconnection
structure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

An embodiment of a speaker interconnection struc-
ture of the invention will be described with reference to
Figs. 1t0 9.

A damper 1 with a conductive member is basically
similar to the damper with a conductive member pro-
posed by the present inventors. A damper cotton cloth is
dipped in solution diluted with phenol and methanol of
about 1 : 4.5, and is impregnated with phenol resin.
After the solvent is evaporated to remove a tack nature
of the resin, the cloth is cut to have a predetermined
width. This cloth is used as the material of the damper 1
with a conductive member.

A tin-copper alloy wire having a bus bar diameter of
0.1 mm is worked to a foil having a width of 0.32 mm
and a thickness of 0.027 mm, and the foil is wound in a
single layer at 22 +/- 2 turns/cm around paraaramid fib-
ers of 200 denier to form a tinsel wire. A bundle of 13 tin-
sel wires is knitted flat at a knitting pitch of 27.45 +/-
0.82 mm/turn to form a flat knitted tinsel wire 2 having a
width of about 2.2 mm, a thickness of 0.44 mm, and an
electric resistance of 0.48 Q/m. Two flat knitted tinsel
wires 2 are sewn in parallel on the damper 1 at the posi-
tions spaced by 10.5 mm (a pitch of about 21 mm) from
the center of the width of the cut woven cloth of the
damper 1, by using a thread called cornex #40. The
damper is then thermally molded to form a plurality of
concentric and radially extending corrugations 11, with
the flat knitted tinsel wires 2 traversing the corrugations
11.

After the thermal molding, unnecessary portions
are removed by a punching press machine to obtain a
damper 1 having a predetermined shape, with the flat
knitted tinsel wires 2 being sewn as shown in Fig. 2. The
outer diameter of the damper 1 is 78 mm, and the inner
diameter of an opening at the junction 13 to a coil bob-
bin is 26.3 mm. Seven corrugations 11 of about 2.4 mm
deep are disposed at a pitch of about 2.8 mm from the
area near the opening, and an adhesive margin 12 of
about 4 mm wide is formed at the outer peripheral por-
tion of the damper. Two tongues 14 are formed in paral-
lel outside of the adhesive margin 12 at the positions
spaced by an equal distance from the center line of the
damper, the tongue 14 being 29 mm wide and 7.7 mm
long. The flat knitted tinsel wires 21 extend to the
tongue 14. The flat knitted tinsel wires 2 become about
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3 mm wide after the press molding.

A terminal ring 3 made of insulating material such
as resin is used, similar to Japanese Patent Laid-open
Publication No. 6-337496 proposed by the present
inventors. The terminal ring 3 has an inner diameter of
69.6 mm and an outer diameter of 79.2 mm. A tongue
31 having a width of 29.3 mm and a length of 8.3 mm
such as shown in Fig. 2 is formed at the outer peripheral
portion of the terminal ring. Recesses 34 are formed in
the tongue 31 at the center thereof in the longitudinal
direction, symmetrically with the center line of the ring at
a pitch of 21 mm same as that of the flat knitted tinsel
wires 2 sewn on the damper 1. The positions of the
recesses 34 correspond to the ends of the flat knitted
tinsel wires 2. The side walls of the recesses 34 are
tapered so that terminal lugs 42 can enter the recesses
34 easily.

A projected mount 32 for mounting a connector
housing 41 extends outward from the tongue 31 along
its center line. The projected mount 32 is 11.2 mm wide
and 10 mm long. The distal end of the projected mount
32 is tapered so as to make it easy to insert the connec-
tor housing 41. A square hole 33 having a side length of
3.6 mm is formed at the position 5 mm inside the distal
end along the center line of the terminal ring 3. The
thickness of the terminal ring 3 is 2 mm, and in this
embodiment, it is made of ABS resin.

Rubber-based adhesive 36 is coated on the inner
circumferential portion of the terminal ring 3 by a prede-
termined amount, and dried for a predetermined time to
volatilize solvent of the adhesive. Thereafter, the termi-
nal ring 3 is aligned with the adhesive margin 12 of the
damper 1, and the tongue 14 of the damper 1 and the
tongue 31 of the terminal ring 3 are aligned in position.
The adhesive 36 is thermally reactivated by thermally
pressing the adhesive margin 12 of the damper 1 to
secure the terminal ring 3 to the adhesive margin 12.
After the damper 1 and terminal ring 3 are adhered
together, a voice coil 7 and the damper 1 with the termi-
nal ring 3 are set on a setting jig 74, and the outer cir-
cumference of a coil bobbin 71 is inserted into the inner
hole 13 of the damper 1 to assemble them.

Two copper foil input electrodes 72 are attached to
the outer circumference of the coil bobbin 71 at the pre-
determined positions corresponding to the flat knitted
tinsel wires 2 of the damper 1. The coil bobbin 71 is
inserted by aligning the copper foil electrodes 72 with
the end portions 21 of the flat knitted tinsel wires
extending to the inner hole 13 of the damper 1. As
shown in Fig. 3, the copper foil electrodes 72 at the
outer circumference of the coil bobbin 71 are soldered
to the end portions 22 of the flat knitted tinsel wires 2
extending to the edge of the inner hole 13 of the damper
1. An assembly jig used for this embodiment is not
shown because the structure thereof is very compli-
cated and hard to understand.

Under these conditions, probes of a tester are
made in contact with the end portions 21 of the flat knit-
ted tinsel wires 2 to check any broken wire and a resist-
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ance of the coil. Thereafter, similar to a conventional
method, adhesive 73 is coated on the whole contact
area between the outer circumference of the coil bobbin
71 and the inner hole 13 of the damper 1 to adhere the
coil bobbin 71 and the damper 1 and to cover the sol-
dered area of the outer circumference of the bobbin 71,
as shown in Fig. 3. After a predetermined adhesion
strength is obtained, the bobbin 71 and damper 1 are
dismounted from the setting jig to complete a ring
assembly R. As shown in Fig. 4, the ring assembly R is
mounted on a speaker frame 5 to complete a speaker.

Input lead wires 6 are vinyl parallel wires generally
used. A conductor is made of a bundle of 20 metal wires
such as copper wires each having a diameter of about
0.18 mm. The conductor is covered with an insulating
film (in this embodiment, vinyl chloride resin) to form an
insulated conductor having an outer diameter of about
2.6 mm. Two insulated conductors are integrated in par-
allel.

The terminal lug 42 shown in Fig. 6 is formed with a
press machine by working a thin plate of metal having a
good conductivity such as copper alloy. The end portion
of the terminal lug 42 is worked to have a shape shown
in Fig. 6 by a press machine through drawing, bending,
cutting, and the like.

The insulating film at the end portion 61 of the input
lead wire 6 is removed by about 5 mm to expose the
conductor. The conductor at the end portion 61 of the
input lead wire 6 is caulked at a caulking portion of the
terminal lug 42. This caulking method is similar to a con-
ventional fastening terminal connected to the end of an
input lead, is widely used, has no problem in its quality,
and is highly reliable.

The connector housing 41 is made of injection
molded resin. As shown in Figs. 5 and 6, two square
holes 44 are formed at the same pitch as the flat knitted
tinsel wires 2 of the damper 1, and an opening 43 is
formed in correspondence with the projected mount 32
of the terminal ring 3.

The terminal lugs 42 are fitted in the square holes
44, the front wall of the square hole 44 is aligned with
the front (contact) area of the terminal lug 42, and the
back wall of the square hole 44 is aligned with the
caulked portion of the input lead wire 6. In this manner,
the terminal lug 42 at the end portion 61 of the input
lead wire 6 is secured by the housing 41 to form a hous-
ing H with lead wires. As shown in Fig. 7, the housing H
with lead wires is mounted on the terminal ring 3 to
complete electrical interconnection.

The projected mount 32 of the terminal ring is
inserted into the opening 43 formed near the bottom of
the housing H with lead wires. A recess is formed in the
wall of the square hole 44 inserted with the terminal lug
42 to expose the front (contact) area of the terminal lug
42. Therefore, as shown in Fig. 8, the front areas of the
two terminal lugs 42 come in contact with the two flat
knitted tinsel wires 2 extending to the outermost circum-
ference of the damper 1. As the housing H with lead
wires is further pushed in, the end portion of the front
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area of each terminal lug 42 deforms and rides on the
tapered portion of the ring terminal 3. As the housing H
with lead wires is further pushed in to the final position,
the contact area of the terminal lug 42 positions above
the recess 34. Therefore, the contact area once
deformed restores the original shape by its elasticity
and is pressed together with the flat knitted tinsel wire 2
into the recess 34 of the tongue 31 to complete electri-
cal interconnection.

As shown in Fig. 7, a holding member 45 with a
hook having an engaging claw is integrally formed on
the upper wall of the opening 43 of the housing H with
lead wires. The holding member 45 is used for prevent-
ing the housing H with lead wires from being dis-
mounted. Therefore, when the housing H with lead
wires is pushed in to the final position, the engaging
claw of the holding member 45 engages with the square
hole 33 of the projecting mount 32 as shown in the cross
section of Fig. 7. As a result, the housing H will not be
dismounted unless an external force larger than the
holding member 45 is applied. By pushing the end of the
hook of the holding member 45, the engaging claw can
be disengaged from the square hole 33 to release the
lock state, and the housing H with lead wires can be dis-
mounted from the projecting mount 32 of the terminal
ring 3.

In the above embodiment, the holding member 45
is constructed as above. Since the terminal ring 3 is
made of resin, a holding member 35 having a hook such
as shown in Fig. 9 may be formed on the projecting
mount 32 of the terminal ring 3.

Since the shape of the housing 41 does not match
the shape of a conventional speaker frame not using the
terminal ring 3, the housing 41 cannot be used pres-
ently with a conventional speaker. However, in the
future, in accordance with optimization and standardiza-
tion of the shape of the terminal ring 3 and the shape of
a conventional speaker frame 5, the terminal lug 42 and
housing 41 can be designed. In this case, connectors
can be formed matching both conventional speakers
and invention speakers. In the perspective views of the
drawings, a diaphragm and other elements are omitted
for the simplicity of drawings.

With the structure described above, in the intercon-
nection work, when the housing 41 is mounted on the
projecting mount 32 of the terminal ring 3, the terminal
lug 42 held by the housing comes in contact with the
end portion of the flat knitted tensile wire 2. Therefore,
load on finger tips of a worker can be reduced consider-
ably.

Since both the positive and negative terminal lugs
42 can be inserted at the same time, the number of
insertion works is only one. Therefore, the interconnec-
tion work is easy, manpower can be reduced, and load
during the interconnection work can be reduced consid-
erably.

With the embodiment structure, the terminal lugs
54a and 54b are not necessary to be mounted on the
terminal ring 3. Therefore, the number of steps for form-
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ing the ring assembly R can be reduced greatly, and so
the number of steps for assembling a speaker can be
reduced greatly.

Terminal mounting steps in speaker assembly proc-
esses have been a bottleneck of speaker manufacture
automation. However, this invention substantially dis-
penses with the terminal mounting steps and is very
advantageous for automation of all processes of
speaker manufacture. Since the terminal ring 3 is made
of resin, a very complicated shape can be easily formed
by injection molding or the like, in addition, the holding
member for fixing a housing can be integrally formed
with the terminal ring 3.

With the speaker interconnection structure of the
present invention, in the interconnection work, when the
housing is mounted on the projecting mount of the ter-
minal ring, the terminal lug held by the housing comes
in contact with the end portion of the flat knitted tensile
wire. Therefore, load on finger tips of a worker can be
reduced considerably.

Since both the positive and negative terminal lugs
can be inserted at the same time, the number of inser-
tion works is only one. Therefore, the interconnection
work is easy, manpower can be reduced, and load dur-
ing the interconnection work can be reduced considera-
bly.

Claims
1. A speaker comprising:

a speaker component of an integral structure
comprising: a damper made of a base member
and a tinsel wire, said base member having
concentric corrugations and an opening
formed generally at the center thereof, and said
tinsel wire being disposed traversing the corru-
gations; a ring member made of insulating
material and mounted on said damper at an
adhesive margin formed at the outer circumfer-
ence thereof; and a voice coil bobbin inserted
into the opening of said damper and having a
wound coil electrically connected to one end of
said tinsel wire;

a terminal lug mounted on said ring member,
said terminal lug being electrically connected
to an end of an input lead wire and to the other
end of said tinsel wire;

a diaphragm coupled to said voice coil bobbin
of said speaker component;

a speaker frame for supporting said diaphragm
and said ring member of said speaker compo-
nent; and

a magnetic circuit fixed to said speaker frame.

2. A speaker according to claim 1, wherein said ring
member is provided with a holding member for pre-
venting a housing from being dismounted.
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3. A method of manufacturing a speaker comprising
the steps of:

mounting a speaker component of an integral
structure on a speaker frame fixed with a mag- 5
netic circuit, said speaker component compris-

ing: a damper made of a base member and a
tinsel wire, said base member having concen-

tric corrugations and an opening formed gener-

ally at the center thereof, and said tinsel wire 710
being disposed traversing the corrugations; a
ring member made of insulating material and
mounted on said damper at an adhesive mar-

gin formed at the outer circumference thereof;

and a voice coil bobbin inserted into the open- 15
ing of said damper and having a wound coil
electrically connected to one end of said tinsel
wire; and

thereafter mounting a terminal lug on said ring
member, said terminal lug being electrically 20
connected to an end of an input lead wire and

to the other end of said tinsel wire.

4. A method according to claim 3, wherein a conduc-
tivity and the like are checked after the electrical 25
interconnection of said speaker component is com-
pleted.
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[Fig-1]
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[Fig.2]
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[Fig.3]
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[Fig-4]
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[Fig.5]
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[Fig.6]
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[Fig.7]
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[Fig.8]
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[Fig.9]
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[Fig.10]
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[Fig.11]
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