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(57) Abstract

A loudspeaker (1) having a substantially cup-shaped frame (2); a magnetic body (3) extending inside the frame (2) and coaxial
with a longitudinal axis (A) of the frame (2); a substantially truncated—cone—shaped diaphragm (4) fitted in axially—sliding manner to the
magnetic body (3); and an actuating coil (8) fitted in axially-sliding manner to the magnetic body (3) and integral with the diaphragm (4);
the loudspeaker (1) also having a first annular centering and damping membrane (14) connecting the magnetic body (3) to the diaphragm
(4); and a second annular centering and damping membrane (17) connecting the coil (8) to the lateral wall (18) of the frame (2).
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MOVING-COIL LOUDSPEAKER

TECHNICAL FIELD

The present invention relates to a moving-coil

loudspeaker.

BACKGROUND ART

As 1is known, at present, loudspeakers comprise a
frame or Dbasket having two coaxial portions, one
truncated-cone-shaped and the other c¢ylindrical; é
magnetic body housed coaxially with the frame axis inside
the cylindrical portion of the frame; a cone or diaphragm
housed in axially-movable manner inside the truncated-
cone-shaped portion of the frame, with the smaller
peripheral edge coaxial with the magnetic body, and the
larger peripheral edge connected to the frame by an
elastic annular membrane; and an actuating coil fitted to
the smaller peripheral edge of the cone so as to slide on
the magnetic body.

Known loudspeakers also comprise an elastic
centering and damping membrane connecting the actuating

coil to the cylindrical portion of the frame to keep the
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coil coaxial with the magnetic body as the cone moves
axially; and a protective cap fitted to the cone to cover
and protect the portion of the magnetic body projecting
inside the cone.

The loudspeaker frame must obviously be so sized as
to prevent the protective cap fitted to the cone from
knocking against the magnetic body when the cone is
backed up inside the frame by the forces generated in the
coil by the interaction of the magnetic field and the
electric current circulating in the coil.

A major drawback of the above structure lies in the
total height of the loudspeaker, i.e. the length measured
along the frame axis, not being reducible below a minimum
value depending on the axial size of the magnetic body
and on the size and maximum axial travel of the cone;
which limitation runs counter to current market demand
for increasingly shorter loudspeakers for a given
acoustic efficiency.

DISCLOSURE OF INVENTION

It is an object of the present invention to provide
a loudspeaker designed to enable a reduction in total
height below present limits.

According to the present invention, there is
provided a moving-coil loudspeaker comprising a
substantially cup-shaped frame; a magnetic body fitted
integrally to the frame and inside the frame itself; a

diaphragm fitted movably inside said frame; and an

PCT/IT98/00310
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actuating coil fitted integrally to the diaphragm and in
sliding manner to said magnetic body; said loudspeaker
being characterized by comprising a first annular
centering and damping membrane connecting said diaphragm
to said magnetic body.

BRIEF DESCRIPTION OF THE DRAWINGS

A non-limiting embodiment of the present invention
will be described by way of example with reference to the
accompanying drawings, in which:

Figure 1 shows a section, with parts removed for
clarity, of a loudspeaker in accordance with the
teachings of the present invention;

Figures 2, 3 and 4 show sections of respective
variations of the Figure 1 loudspeaker.

BEST MODE FOR CARRYING OUT THE INVENTION

Number 1 in Figure 1 indicates as a whole a
loudspeaker comprising a substantially cup-shaped frame
2; a magnetic body 3 fitted to the bottom of frame 2 and
coaxial with axis A of frame 2; and a cone or diaphragm 4
housed coaxially with axis A inside frame 2, with the
smaller peripheral edge 5 facing and coaxial with
magnetic body 3, and with the larger peripheral edge 6 at
the opening of frame 2.

Loudspeaker 1 also comprises an elastic annular
supporting membrane 7 connecting the larger peripheral
edge 6 of cone 4 to the edge defining the opening of

frame 2; and an actuating coil 8 fitted in sliding manner

PCT/IT98/00310
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to magnetic body 3 and fitted to the smaller peripheral
edge 5 of cone 4. Elastic annular membrane 7 is so formed
as to permit axial displacement of cone 4, and coil 8 1is
immersed in the magnetic field generated by magnetic body
3, so that cone 4 is moved axially inside frame 2 by the
forces generated by the interaction of the magnetic field
and any electric current circulating in coil 8. Electric
current is supplied to coil 8 by two terminals (not
shown) made of electrically conducting material.

In the example shown, coil 8 comprises four layers
of electrically conducting wire wound about a cylindrical
tubular element fitted in sliding manner to magnetic body
3.

With  reference to Figure 1, frame 2 is
substantially truncated-cone-shaped and preferably,
though not necessarily, made of nonferromagnetic
material.

Magnetic body 3 is substantially cylindrical, and
comprises two substantially tablet-shaped permanent
magnets 10, and a spacer washer 11 made of ferromagnetic
material and interposed between the two permanent magnets
10 to form a stack coaxial with axis A. Permanent magnets
10 are magnetized in a direction parallel to axis A, and
are stacked with similar poles facing spacer washer 11.

In the example shown, magnetic body 3 comprises a
further two washers 12 preferably, though not

necessarily, made of nonferromagnetic material, and which

PCT/IT98/00310
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are arranged coaxial with axis A and each contacting a
respective permanent magnet 10.

In the example shown, magnetic body 3 is fitted to
frame 2 by a lock bolt 13, which comprises a screw 13a
extending coaxially with axis A through the bottom wall
of frame 2 and through washers 12, magnets 10 and spacer
washer 11; and a nut 13b screwed to the end of screw 1l3a.
Besides fitting magnetic body 3 integrally to frame 2,
bolt 13 also prevents the stack defined by washers 12,
magnets 10 and spacer washer 11 from being parted by the
tendency of the two permanent magnets 10 to repel each
other.

Loudspeaker 1 also comprises a first centering
membrane 14 connecting the inner surface 15 of cone 4 to
the free end 16 of magnetic body 3; and a second
centering membrane 17 connecting coil 8, i.e. cone 4, to
the lateral wall 18 of frame 2. Both centering membranes
14 and 17 are so formed as to only permit axial
displacement of cone 4 and coil 8.

Both centering membranes 14 and 17 also provide for
damping oscillation of cone 4, and for preventing
operation of loudspeaker 1 from being impaired by dirt
settling in the gap between magnetic body 3 and coil 8.

In the Figure 2 variation, magnetic body 3 of
loudspeaker 1 has neither of washers 12.

In the Figure 3 variation, one of washers 12 of

magnetic body 3 (in Figure 3, the one interposed between
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permanent magnet 10 and the bottom wall of frame 2) is
replaced by a substantially tablet-shaped auxiliary
permanent magnet 20 magnetized in a direction parallel to
axis A of frame 2; and permanent magnet 10 and auxiliary
permanent magnet 20 are arranged with dissimilar poles
facing each other.

In the Figure 4 variation, both washers 12 are
replaced by respective substantially tablet-shaped
auxiliary permanent magnets 20 magnetized in a direction
parallel to axis A of frame 2; and each auxiliary
permanent magnet 20 and the corresponding permanent
magnet 10 are arranged with dissimilar poles facing each
other.

In a first variation not shown, loudspeaker 1 is
without washer 12 at free end 16 of magnetic body 3, and
the washer 12 interposed between permanent magnet 10 and
the bottom wall of frame 2 may be replaced by an
auxiliary permanent magnet similar to the one in the
Figure 4 variation.

In a further variation not shown, loudspeaker 1 is
without elastic centering membrane 17.

Operation of loudspeaker 1 is self-explanatory from
the foregoing description.

The main advantage of loudspeaker 1 as illustrated
and described above lies in magnetic body 3 extending
inside and substantially the full height of frame 2, i.e.

along the whole length of frame 2 measured along axis A,
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thus enabling a considerable reduction in size. 1In
particular, the above construction design provides for
producing a loudspeaker 1 of a height approximately equal
to but no less than the length of magnetic body 3
measured along axis A.

A further advantage of loudspeaker 1 lies in the
mechanical stress produced by the displacement of cone 4
now being discharged by two elastic centering membranes
as opposed to one, which means elastic centering
membranes 14 and 17 may be made of lighter, more elastic
material to improve the overall acoustic efficiency of
loudspeaker 1.

A further advantage lies in the provision of
washers 12, which may be either removed or replaced by
auxiliary permanent magnets 20 to vary the
characteristics of magnetic body 3 according to the
application of loudspeaker 1.

Clearly, changes may be made to loudspeaker 1 as
described and illustrated herein without, however,

departing from the scope of the present invention.
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CLAIMS

1) A moving-coil 1loudspeaker (1) comprising a
substantially cup-shaped frame (2); a magnetic body (3)

5 fitted integrally to the frame (2) and inside the frame
(2) itself; a diaphragm (4) fitted movably inside said
frame (2); and an actuating coil (8) fitted integrally to
the diaphragm (4) and in sliding manner to said magnetic
body (3); said loudspeaker (1) being characterized by

10 comprising a first annular centering and damping membrane
(14) connecting said diaphragm (4) to said magnetic body
(3).

2) A moving-coil loudspeaker as claimed in Claim 1,
characterized in that said diaphragm (4) is substantially

15 truncated-cone-shaped and is fitted in sliding manner to
said magnetic body (3); said first annular centering and
damping membrane (14) connecting the magnetic body (3) to
the surface (15) of the diaphragm (4) facing the magnetic
body (3).

20 3) A moving-coil loudspeaker as claimed in Claim 1
or 2, characterized by comprising a second annular
centering and damping membrane (17) connecting said frame
(2) to said actuating coil (8).

4) A moving-coil loudspeaker as claimed in any one

25 of the foregoing Claims, characterized in that said
magnetic body (3) extends inside the frame (2) coaxially

with a main axis (A), and comprises a spacer element (11)
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coaxial with said main axis (A), and two permanent
magnets (10) coaxial with said main axis (A) and on
opposite sides of said spacer element (11); said spacer
element (11) being made of ferromagnetic material.

-5) A moving-coil loudspeaker as claimed in Claim 4,
characterized in that said permanent magnets (10) are
substantially tablet-shaped, are magnetized in a
direction parallel to said main axis (A), and are
arranged with similar poles facing the spacer element
(11) .

6) A moving-coil loudspeaker as claimed in Claim 4
or 5, characterized in that said magnetic body (3)
comprises at least one washer (12) coaxial with said main
axis (A) and contacting a respective permanent magnet
(10); said washer (12) being made of nonferromagnetic
material.

7) A moving-coil loudspeaker as claimed in any one
of Claims 4, 5 and 6, characterized in that said magnetic
body (3) comprises at 1least one auxiliary permanent
magnet (20) coaxial with said main axis (p) and
contacting a respective permanent magnet (10).

8) A moving-coil loudspeaker as claimed in Claim 7,
characterized in that said auxiliary permanent magnet
(20) is substantially tablet-shaped and is magnetized in
a direction parallel to said main axis (A).

9) A moving-coil loudspeaker as claimed in any one

of the foregoing Claims, characterized in that said



WO 99/25149 PCT/T98/00310
- 10 -

actuating coil (8) is coaxial with said magnetic body (3)
and comprises four layers of electrically conducting wire
wound about a cylindrical tubular element fitted in

sliding manner to said magnetic body (3).
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