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Description

[0001] The invention relates to an electroacoustic
transducer comprising a substantially hollow cylindrical
magnet system which is substantially centro-symmetri-
cal with respect to a transducer axis, a diaphragm which
is capable of vibrating in the direction of the transducer
axis, a voice coil which is connected to the diaphragm,
which has been wound from coil wire, and which has
two coil leads, and two contact terminals which, viewed
in the direction of the transducer axis, are disposed in-
side the substantially hollow cylindrical magnet system
and which are each connected to one coil lead.
[0002] An electroacoustic transducer of the type de-
fined in the opening paragraph is known from the doc-
ument DE 25 03 828 C3. In this known transducer the
two contact terminals are formed by two contact pins
which extend through the bottom wall of a pot-shaped
supporting element and which are mechanically fas-
tened to this bottom wall, as a result of which the contact
faces formed by the contact tips of the contact pins are
immovable, i.e. stationary. However, an undesirable
consequence of this is that when a known transducer is
mounted in an electroacoustic device the two contact
pins should enter into operative engagement either with
resilient mating contacts or with stationary mating con-
tacts which have been positioned very accurately with
respect to the contact tips, in order to assure proper con-
tact between the contact tips of the contact pins and the
mating contacts. In the known transducer the two con-
tact pins have exactly equal radial distances from the
transducer axis, as a result of which the known trans-
ducer cannot be mounted or built into an electroacoustic
device in an arbitrary relative position because the con-
tact pins do not enter into operative engagement with
the mating contacts provided in the relevant electroa-
coustic device in the case of an incorrect relative posi-
tion; this makes it more expensive to mount the known
transducer.
[0003] It is an object of the invention to preclude the
above-mentioned problems and to provide an improved
transducer of the type defined in the opening paragraph.
To achieve this object, according to the invention, an
electrodynamic transducer of the type defined in the
opening paragraph is characterized in that the contact
terminals are formed by spring contacts formed with at
least one bend, which spring contacts have at least two
limbs which extend transversely to the transducer axis
and which each have a first limb mechanically connect-
ed to a part of the transducer, and which each have a
second limb having contact faces for engagement with
mating contacts and whose contact faces are movable
substantially parallel to the transducer axis, and the con-
tact faces of both spring contacts have different radial
distances from the transducer axis. The construction of
the contact terminals as spring contacts having at least
one bend and having contact faces which are movable
substantially parallel to the transducer axis ensures that

contact faces of the spring contacts always engage
properly with the mating contacts of an electroacoustic
device, while dimensional tolerances can be substan-
tially ignored. It is to be noted that according to the in-
vention it is particularly advantageous that the spring
contacts have at least one bend and the limbs of the
spring contacts extend transversely to the transducer
axis, because in this way the construction of the spring
contacts and, as a consequence, of the entire transduc-
er is also very compact in radial directions. The con-
struction of the spring contacts with at least one bend
further has the advantage that it is possible to accom-
modate both spring contacts almost wholly inside the
hollow cylindrical magnet system. Besides, owing to the
measure that in a transducer in accordance with the in-
vention both spring contacts have different radial dis-
tances from the transducer axis, it is achieved in a sim-
ple manner that a transducer in accordance with the in-
vention can be mounted in any desired relative position
in an electroacoustic device in which the contacts adapt-
ed to mate with the spring contacts are annular and co-
axial with the transducer axis, i.e. the transducer need
not be brought into a given relative position, which has
the advantage that mounting of the transducer in such
a device can be as simply as possible.
[0004] In a transducer in accordance with the inven-
tion it has proved to be advantageous if the first limbs
of the spring contacts formed with at least one bend are
mechanically connected to a bottom wall of a substan-
tially pot-shaped contact holder which is mounted in a
hollow cylindrical part of the magnet system with its hol-
low cylindrical circumferential wall. This is advanta-
geous for a simple mounting of the spring contacts in a
transducer in accordance with the invention.
[0005] In a transducer in accordance with the inven-
tion it has further proved to be very advantageous if the
two spring contacts formed with at least one bend are
disposed at least for the greater part inside the substan-
tially hollow cylindrical magnet system, also viewed in a
direction transverse to the transducer axis. In this way,
the dimension of a transducer in accordance with the
invention can also be particularly small in the direction
of the transducer axis.
[0006] In a transducer as defined in the preceding par-
agraph the spring contacts can be situated wholly inside
the substantially hollow cylindrical magnet system,
viewed in a direction perpendicular to the transducer ax-
is. However, it has proved to be very advantageous if
the contact faces of the two spring contacts formed with
at least one bend are disposed outside the substantially
hollow cylindrical magnet system, viewed in a direction
transverse to the transducer axis. This is advantageous
for an as simple as possible engagement of the spring
contacts with mating contacts of an electroacoustic de-
vice when a transducer in accordance with the invention
is mounted in such an electroacoustic device.
[0007] In all the above-mentioned variants of a trans-
ducer in accordance with the invention the spring con-
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tacts can be formed with two bends, i.e. essentially S-
shaped. A construction with more bends is also possi-
ble. However, it has proved to be very advantageous if
the two spring contacts are formed with only one bend
and, as a consequence, are substantially U-shaped.
This is a satisfactory compromise between a compact
construction and a gentle spring characteristic.
[0008] All the above-mentioned variants of a trans-
ducer in accordance with the invention are character-
ized in that the value of the outer diameter of the trans-
ducer is at the most 20.0 mm. These transducers con-
sequently have a particularly compact construction.
[0009] The above-mentioned as well as further as-
pects of the invention will become apparent from the em-
bodiment described hereinafter by way of example and
will be elucidated by means of this embodiment.
[0010] The invention will now be described in more
detail with reference to the drawing, which shows an em-
bodiment to which the invention is not limited.

Figure 1 is an underneath view taken at the arrow I
in Figure 2 and showing an electrodynamic trans-
ducer embodying the invention, which comprises
two contact terminals formed by two substantially
U-shaped spring contacts.
Figure 2 shows the transducer of Figure 1 in a side
view taken at the arrow II in Figure 1 and partly in
sectional view.
Figure 3 shows the transducer of Figures 1 and 2
in a plan view taken at the arrow III in Figure 2.

[0011] Figures 1 to 3 show an electrodynamic trans-
ducer 1 having a transducer axis 2. To accommodate
and hold the individual parts of the transducer 1 the latter
comprises a plastic housing 3. The housing 3 essentially
comprises a hollow cylindrical circumferential wall 4,
which changes into a narrow annular bounding wall 5 at
the top and which has three mounting projections 6, 7
and 8 at the bottom, which are spaced at equal angles
from one another. Prior to assembly of the transducer I
the mounting projections 6, 7 and 8 project from the cir-
cumferential wall 4 in axial directions and after all the
parts of the transducer 1 have been mounted in the
housing 3 said projections are bent by means of an ul-
trasonic process.
[0012] The transducer 1 comprises a substantially
hollow cylindrical magnet system 9, which is substan-
tially centro-symmetrical with respect to the transducer
axis 2 and whose construction is apparent from Figure
2. The magnet system 9 comprises a ring magnet 10,
which is adjoined by an annular cover disc 11 at its upper
side and by an annular core disc 12 of a yoke 13 at its
lower side. The yoke 13 comprises the annular core disc
12 and, in addition, a hollow cylindrical yoke portion 14,
whose end which is remote from the core disc 12 ex-
tends into the area of the cover disc 11, namely in such
a manner that an annular air gap 15 is formed between
the cover disc 11 and the yoke portion 14.

[0013] A voice coil 16 wound from coil wire is arranged
in the air gap 15 and is shown only diagrammatically in
Figure 2 because such a construction of a coil wound
from coil wire is generally known. In known manner the
voice coil 16 is secured to a diaphragm 17 by means of
an adhesive joint, which diaphragm can perform excur-
sions in the direction of the transducer axis 2. The dia-
phragm 17 comprises a curved central portion 18 and
an annular peripheral portion 19 which is connected to
the cover disc 11 by an adhesive with its edge zone,
which lies between the narrow annular bounding wall 5
of the housing 3 and the cover disc 11.
[0014] In the transducer 1 shown in Figures 1 to 3 the
cover disc 11, the ring magnet 10, the core disc 12 of
the yoke 13 and the diaphragm 17 all have the same
outer diameter, which is adapted accurately to the inner
diameter of the circumferential wall 4 of the housing 3
in such a manner that the core disc 12 of the yoke 13,
the ring magnet 10 as well as the cover disc 11 and,
consequently, also the diaphragm 17 are positioned ex-
actly with respect to the transducer axis 2 by means of
the circumferential wall 4 of the housing 3. This also re-
sults in an exact positioning of the voice coil 16 in the
air gap 15, so that always an unimpeded vibration of the
voice coil 16 is guaranteed.
[0015] The voice coil 16 made of coil wire has two coil
leads 20, of which only one lead 20 is shown in Figure
2. The transducer 1 further has two contact terminals,
which are both shown in Figure 1, but only one of these
contact terminals is visible in Figure 2. Each of the two
contact terminals is electrically connected to a coil lead,
preferably by soldering but clamping is also possible.
Viewed in the direction of the transducer axis, the two
contact terminals are disposed inside the substantially
hollow cylindrical magnet system 9.
[0016] As is apparent from Figure 2, the contact ter-
minals in the transducer shown in Figures 1 to 3 are pref-
erably formed by substantially U-shaped spring con-
tacts 21 and 22 having limbs 23 and 24, which extend
transversely to the transducer axis 2 and of which a first
limb 23 is mechanically connected to a part of the trans-
ducer 1 and of which a second limb 24 has contact faces
25 for cooperation with mating contacts, which contact
faces 25 are movable substantially parallel to the trans-
ducer axis 2. The contact faces 25 are each formed by
a spring contact portion bent away from the second limb
24. Suitably, the two contact faces 25 of the two spring
contacts 21 and 22 are situated at different radial dis-
tances from the transducer axis 2, as is clearly shown
in Figure 1.
[0017] As stated hereinbefore, the first limb 23 of each
of the two spring contacts 21 and 22 is mechanically
connected to a part of the transducer 1. This part of the
transducer 1 for mounting the two spring contacts 21
and 22 is formed by a substantially pot-shaped contact
holder 26. The first limbs 23 of the two U-shaped spring
contacts 21 and 22 are mechanically connected to a bot-
tom wall 27 of the pot-shaped contact holder 26. By
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means of its hollow cylindrical circumferential wall 28 the
pot-shaped contact holder 26 is mounted in the hollow
cylindrical yoke portion 14 of the yoke 13 of the magnet
system 9.
[0018] At the location of its free end the first limb 23
of each of the two U-shaped spring contacts 21 and 22
has a terminal lug 29, which is inclined relative to said
limb and which extends through the bottom wall 27 of
the pot-shaped contact holder 26 and is connected to a
respective coil lead 20. In this way the two terminal lugs
29 provide an electrical connection between, on the one
hand, the coil leads 20 and, consequently, the voice coil
26 and, on the other hand, the two U-shaped spring con-
tact 21 and 22.
[0019] As also stated hereinbefore, the U-shaped
spring contacts 21 and 22 are situated inside the sub-
stantially hollow cylindrical magnet system 9, viewed in
the direction of the transducer axis 2. As is apparent
from Figure 2, the two U-shaped spring contacts 21 and
22 of the transducer 1 as shown in Figures 1 to 3 are
disposed at least for the greater part inside the substan-
tially hollow cylindrical magnet system 9, also viewed in
a direction transverse to the transducer axis 2. Viewed
in a direction transverse to the transducer axis 2, only
the contact faces 25 of the two U-shaped spring con-
tacts 21 and 22 are situated outside the substantially
hollow cylindrical magnet system 9.
[0020] As regards the electrodynamic transducer 1 of
Figures 1 to 3 it is to be noted that this transducer 1 is
shown to an enlarged scale, i.e. approximately five
times full scale. At full scale of the transducer 1 the value
of the outer diameter D of the transducer 1 indicated in
Figure 3 has a nominal value of 13.2 mm. The transduc-
er 1 is therefore particularly compact and is therefore
very suitable for use in telecommunication devices,
such as portable telephones and the like.
[0021] In the transducer 1 as shown in Figures 1 to 3
a proper contact engagement with mating contacts of
an electroacoustic device such as a portable telephone
or the like is always guaranteed owing to the construc-
tion of the contact terminals as U-shaped spring con-
tacts 21 and 22, whose contact faces 25 are movable
substantially parallel to the transducer axis 2. As a result
of the U-shaped construction of the spring contacts 21
and 22, since the two limbs 23 and 24 extend adjacent
one another in the direction of the transducer axis 2, the
spring contacts 21 and 22 and, consequently, the entire
transducer 1 are very compact in radial directions. The
U-shaped construction of the two spring contacts 21 and
22 further has the advantage that both spring contacts
are accommodated substantially wholly inside the mag-
net system 9 of the transducer 1. Since the two spring
contacts 21 and 22 have different radial distances from
the transducer axis 2 it is further achieved in a simple
manner that the transducer 1 can be mounted in an elec-
troacoustic device in an arbitrary relative position if this
device comprises a circular and an annular contact,
which are both coaxial with the transducer axis 2, or two

annular mating contacts, which are coaxial with the
transducer axis 2, for cooperation with the spring con-
tacts 21 and 22.
[0022] The invention is not limited to the embodiment
described above by way of example. In the embodiment
described above the first limb 23 of the two U-shaped
spring contacts 21 and 22 is fully straight, i.e. rectilinear.
However, if desired, this first limb can also be bent if this
is required in view of the available space or for reasons
of design. In the embodiment described above the outer
second limb 24 covers the inner first limb 23 of each of
the two U-shaped spring contacts 21 and 22 for the
greater part, viewed in the direction of the transducer
axis 2, since the two limbs 23 and 24 of each spring con-
tact 21 or 22 extend parallel to one another. However, it
is possible to arrange the outer limb 24 in an inclined
position with respect to the inner limb 23. It is also pos-
sible to use S-shaped spring contacts instead of U-
shaped spring contacts.

Claims

1. An electroacoustic transducer comprising

- a substantially hollow cylindrical magnet sys-
tem (9) which is substantially centro-symmetri-
cal with respect to a transducer axis (2),

- a diaphragm (17) which is capable of vibrating
in the direction of the transducer axis (2),

- a voice coil (16) which is connected to the dia-
phragm (17), which has been wound from coil
wire, and which has two coil leads (20), and two
contact terminals which, viewed in the direction
of the transducer axis (2), are disposed inside
the substantially hollow cylindrical magnet sys-
tem (9) and which are each connected to one
coil lead (20),

characterized in that the contact terminals are
formed by spring contacts (21, 22) formed with at
least one bend, which spring contacts (21, 22) have
at least two limbs (23, 24) which extend transverse-
ly to the transducer axis (2) and which each have a
first limb (23) mechanically connected to a part of
the transducer (1), and which each have a second
limb (24) having contact faces (25) for engagement
with mating contacts and whose contact faces (25)
are movable substantially parallel to the transducer
axis (2), and the contact faces of both spring con-
tacts (21, 22) have different radial distances from
the transducer axis (2).

2. A transducer (1) as claimed in Claim 1, character-
ized in that the first limbs (23) of the spring contacts
(21, 22) formed with at least one bend are mechan-
ically connected to a bottom wall (27) of a substan-
tially pot-shaped contact holder (26) which is
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mounted in a hollow cylindrical part of the magnet
system (9) with its hollow cylindrical circumferential
wall (28).

3. A transducer (1) as claimed in Claim 1 or 2, char-
acterized in that the two spring contacts (21, 22)
formed with at least one bend are disposed at least
for the greater part inside the substantially hollow
cylindrical magnet system (9), also viewed in a di-
rection transverse to the transducer axis (2).

4. A transducer (1) as claimed in Claim 3, character-
ized in that the contact faces (25) of the two spring
contacts formed with at least one bend are disposed
outside the substantially hollow cylindrical magnet
system (9), viewed in a direction transverse to the
transducer axis (2).

5. A transducer as claimed in any one of the preceding
Claims, characterized in that the two spring con-
tacts (21, 22) are formed with only one bend and,
as a consequence, are substantially U-shaped.

6. A transducer (1) as claimed in any one of the pre-
ceding Claims, characterized in that the value of
the outer diameter of the transducer (1) is at the
most 20.0 mm.

Patentansprüche

1. Elektroakustischer Wandler mit:

- einem im Wesentlichen hohlen, zylinderförmi-
gen Magnetsystem (9), das gegenüber einer
Achse (2) eines Wandlers im Wesentlichen
zentralsymmetrisch ist,

- einer Membran (17), die imstande ist, in der
Richtung der Achse (2) des Wandlers zu
schwingen,

- einer Sprechspule (16), die mit der Membran
(17) verbunden ist, die aus Spulendraht gewik-
kelt ist und die zwei Spulenleitungen (20) und
zwei Kontaktklemmen hat, die, gesehen in der
Richtung der Achse (2) des Wandlers, inner-
halb des im Wesentlichen hohlen zylinderför-
migen Magnetsystems (9) und die mit je einer
Spulenleitung (20) verbunden sind,

dadurch gekennzeichnet, dass die Kontaktklem-
men durch Federkontakte (21, 22) gebildet sind,
und eine einzige Biegung aufweisen, wobei diese
Federkontakte (21, 22) wenigstens zwei Schenkel
(23, 24) haben, die sich quer zu der Achse (2) des
Wandlers erstrecken und die je einen ersten Schen-
kel (23) haben, der mit einem Teil des Wandlers (1)
mechanisch verbunden ist und die je einen zweiten
Schenkel (24) haben, der Kontaktflächen (25) auf-

weist zum Zusammenarbeiten mit zugehörigen
Kontakten und deren Kontaktflächen (25) im We-
sentlichen parallel zu der Achse (2) des Wandlers
verlagerbar sind, und die Kontaktflächen der beiden
Federkontakte (21, 22) verschiedene radiale Ab-
stände von der Achse (2) des Wandlers aufweisen.

2. Wandler (1) nach Anspruch 1, dadurch gekenn-
zeichnet, dass die ersten Schenkel (23) der Feder-
kontakte (21, 22) mit wenigstens einer Biegung, mit
einer Bodenwand (27) einer im Wesentlichen topf-
förmigen Kontakthalterung (26) mechanisch ver-
bunden ist, die in einem hohlen, zylinderförmigen
Teil des Magnetsystems (9) mit der hohlen, zylin-
derförmigen Umfangswand (28) angeordnet ist.

3. Wandler (1) nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die zwei Federkontakte (21,
22) mit wenigstens einer Biegung wenigstens zum
größten Teil innerhalb des im Wesentlichen hohlen,
zylinderförmigen Magnetsystem (9) vorgesehen
sind, und zwar ebenfalls in einer Richtung quer zu
der Achse (2) des Wandlers gesehen.

4. Wandler (1) nach Anspruch 3, dadurch gekenn-
zeichnet, dass die Kontaktflächen (25) der beiden
Federkontakte mit wenigstens einer Biegung, au-
ßerhalb des im Wesentlichen hohlen, zylinderförmi-
gen Magnetsystems (9) vorgesehen sind, und zwar
in einer Richtung quer zu der Achse (2) des Wand-
lers gesehen.

5. Wandler nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass die beiden Feder-
kontakte (21, 22) mit nur einer Biegung ausgebildet
sind und folglich im Wesentlichen U-förmig sind.

6. Wandler (2) nach einem der vorstehenden Ansprü-
che, dadurch gekennzeichnet, dass der Wert des
Außendurchmessers des Wandlers (1) höchstens
20,0 mm beträgt.

Revendications

1. Transducteur électroacoustique comprenant

- un système d'aimant cylindrique sensiblement
creux (9) qui est sensiblement symétrique par
rapport à un axe de transducteur (2) se trouvant
au centre;

- une membrane (17) qui est capable de vibrer
dans la direction de l'axe de transducteur (2) ;

- une bobine mobile (16) qui est connectée à la
membrane (17), qui consiste en un enroule-
ment de fil de bobine, et qui comprend deux
conducteurs de bobine (20), et deux bornes de
contact qui, vu dans la direction de l'axe de
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transducteur (2), sont disposées à l'intérieur du
système d'aimant cylindrique sensiblement
creux (9) et qui sont chacune connectées à un
conducteur de bobine (20) ;

caractérisé en ce que les bornes de contact
sont formées par des contacts à ressort (21,22) pré-
sentant au moins un coude, lesquels contacts à res-
sort (21,22) comprennent au moins deux branches
(23,24) qui s'étendent transversalement par rapport
à l'axe de transducteur (2) et qui comprennent cha-
cun une première branche (23) mécaniquement re-
liée à une partie du transducteur (1), et qui com-
prennent chacun une deuxième branche (24) com-
portant des faces de contact (25) pour la mise en
prise avec des contacts correspondants et dont les
faces de contact (25) peuvent se déplacer sensible-
ment parallèlement à l'axe de transducteur (2), et
les faces de contact des deux contacts à ressort
(21,22) présentent des distances radiales différen-
tes par rapport à l'axe de transducteur (2).

2. Transducteur (1) suivant la revendication 1, carac-
térisé en ce que les premières branches (23) des
contacts à ressort (21,22) présentant au moins un
coude sont mécaniquement reliées à une paroi de
fond (27) d'un support de contact sensiblement en
forme de pot (26) qui est monté dans une partie cy-
lindrique creuse du système d'aimant (9) avec sa
paroi circonférentielle cylindrique creuse (28).

3. Transducteur (1) suivant la revendication 1 ou 2, ca-
ractérisé en ce que les deux contacts à ressort
(21,22) présentant au moins un coude sont dispo-
sés au moins pour la majeure partie à l'intérieur du
système d'aimant cylindrique sensiblement creux
(9), également vu dans une direction transversale
par rapport à l'axe de transducteur (2).

4. Transducteur (1) suivant la revendication 3, carac-
térisé en ce que les faces de contact (25) des deux
contacts à ressort présentant au moins un coude
sont disposées à l'extérieur du système d'aimant
cylindrique sensiblement creux (9), vu dans une di-
rection transversale par rapport à l'axe de transduc-
teur (2).

5. Transducteur suivant l'une quelconque des reven-
dications précédentes, caractérisé en ce que les
deux contacts à ressort (21,22) ne présentent qu'un
coude et, par conséquent, sont sensiblement en
forme de U.

6. Transducteur (1) suivant l'une quelconque des re-
vendications précédentes, caractérisé en ce que
la valeur du diamètre externe du transducteur (1)
est au plus de 20mm.
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