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(57) Abstract

‘The invention concerns an audio system with at least
one sound transducer and a mounting to carry at least the
one sound transducer on the bady of 4 user. The invention
is designed to develop an audio system in such a way that a
high-quality sound reproduction with improved spatial locat-
ing ability, particularly with multi-channe! sound reproduc-
tion, is achieved by a simple, compact design eliminating the
installation problems that accompany loudspeaker systems as
well as interference from the acoustics of the surrounding
room, thus 2lso enabling sound reproduction at relatively high
volumes without causing a nuisance to the environment, This
is accomplished in such a way that in a sound reproduction
system of the above mentioned type a body mounting is de-
signed to be placed on a part of the user’s body other than
the head, at least oné sound transducer being placed adjacent
10 and at a certain distance from the head so that the user’s
. head can move freely, unrestricted by the mounting,

(57) Zusammenfassung

Die Erfindung betrifft eine Schallwiedergabevorrich-
tung mit mindestens einem Schallwandler und einer den
mindestens einen Schallwandler tragenden Halterung zur
Lagerung am Komper eines Benutzers. Es ist daher Aufgabe der vorliegenden Erfindung, die Schallwiedergabevorrichtung der eingangs
genannten Art derart weiterzubilden, daf eine gqualitativ hochwertige Tonwiedergabe mit verbesserter riumlicher Zuordnung, insbesondere
bel mehrkanaliger Tonwiedergabe, auf konstruktiv einfache Weise und ohne griBeren Platzbedarf, ohne die bei Lautsprechersystemen auftre-
tenden Installationsproblemen und ohne Beein] g durch die Raumakustik erzielbar ist, wobei anch eins Wiedergabe bei relativ hohen
Lautstiirken ohne Stbrung der Umgebung mdglich sein soll. Diese Aufgabe wird dadurch geldst, daB bei siner Schallwiedergabevorrichtung
der eingangs gennannten Art die Halierung derart ausgebildet ist, daB sie an einem vom Kopf unterschiedlichen Ksrperteil des Benutzers
lagerbar und dabei der mindestens eine Schallwandler benachbart und in einem Abstand zum Kopf des Benutzers plazierbar ist, so daB der
Kopf des Benutzers gegenitber der Halterung und somit gegenitber dem mindestens einen Schallwandler frei bewegbar bleibt,
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Abstract

The invention ceoncerns 2 sound rerroduction arrangement ha ing a:
least one sound transducer and a holdirg means carrying the at least one
sound transducer, for Suppert on the bedy of a user,

Such an arrangement has been known hitherto asa headset. Tre hesdset
has two ear caps, in each of which Is arranged at least one respective
sound transducer. The headset 1s supported on the body of the user by
virtue of it being fitted on to the head so that a respective ear cap
bears with its oren side dirsctly on an ear of the user or encloses same,
and thus the scund transducer or transducers disposed in the ear cap
output the acoustic signals directly to the ear (the known headset would
therefore in itself be more correctly identified as a 'earphone’}. It is
characteristic of a headset that the left ear receives only the left
audio signal and the Tight ear rasceives cnly the right audio signal of
the headset,

Therefore the object of the Present invention is so to develop the
sound reproduction arrangement of the kind set forth in the opening part
of this specificaticn, that it is possible to achisve high-quality sound
reproduction with improved spatial association, in particular in the case
of multi-channel sourd repreduction, in a sructurally simple manner and
without involving <he peed for a relatively large amount of space,
without the installation problems which ccour in relation o loudspeaksr
systems and withcux bteing influenced by the acoustics of the rocm, while
reproduction is alsc to be possible with re’atively high sound volumes,
without distuzrbing the environment.

In a scund reproduction &rangement of the kind set forth in tre
cgening part of this specificatien that coject is attained in that the
holding means is of such a configuration that i can be sugecrtsd cn a
part of the bedy of the user, which is differsnt frem the head, and in
trat situation the a% least cne sound transducer can be ccsitioned
adjacent and at = vacing relative to the head of tre user so thet the
head of the user remeins frezely revable with Tespect to the helding mears

and thus with resvect to the at least cne

03]

ound trarsducer,

(Figure 1)
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AUDIO SYSTEM THAT CAN BE MOUNTED ON THE BODY OF A USER

This invention relates to a sound reproduction arrangement. More specifically this

5 invention relates to a sound reproduction arrangement having a holding means
which is supported on the body of a user and at least one sound transducer
mounted on the holding means. '

Such an arrangement has been known hitherto as a headset. The headset has
10 two ear caps, in each of which is arranged at least one respective sound
transducer. The headset is supported on the body of the user by virtue of it being
fitted on to the head so that a respective ear cap bears with its open side directly
on an ear of the user or encloses same, and thus the sound transducer or

transducers disposed in the ear cap output the acoustic signals directly to the ear.
15 The known headset would therefore be more carrectly identified as an ‘earphone’.
A characteristic of the headset s that the left earreceives only the left audio signal
and the right ear receives only the right audio signal of the headset.

Lt In the reproduction of multi-channel audio recordings by means of multi-channel
! *.e. 20 headsets, in particular the reproduction of multi-channel Dolby-Surround coded
JIITH music and film sound recordings, with a corresponding Dolby-Surround headset,

precise spatial association of the multi-channel sound reproduction effect is
unfortunately possible only with difficulty or is not possible at all, because of the
RUT above-described direct input of sound into the ears.

Admittedly, it is possible to achieve multi-channel sound reproduction with a better
degree of spatial association by means of a suitable number of loudspeakers
which are setupin a discretely distributed arrangement in a room. However such
loudspeakers require a relatively high level of installation expenditure and take up
et 30 g relatively large amount of space, while the acoustics of the room have a

considerable influence on the quality of sound reproduction. Further high sound
volumes disturb the environment and high-quality systems are particularly
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expensive,

it would therefore be advantageous if a sound reproduction arrangement could be
developed or devised which achieved high quality sound reproduction with
improved spatial association without the constraints described above and without
being affected by the acoustics of the room.

According to one aspect of this invention there is provided a sound reproduction
arrangement for multi-channel sound reproduction, the sound reproduction
arrangement including a holding means which is of a configuration which can be
supported on a part of the body of a user other than the head, and at least three
sound transducers mounted on the holding means, the transducers being
positioned adjacentto and at a spacing from the head of the user so that the head
of the user remains freely movable relative to the holding means and to the sound
transducers, wherein a first sound transducer is associated with a left ear of the
user and a second sound transducer is asscciated with the right ear of the user
and a third sound transduceris positioned forwardly of said firstand second sound
transducers relative to the head of a user.

Thus the holding means is of such a configuration that it can be supported on a
part of the body of the uset, which is different from the head, eg shoulder, and in
that situation each sound transducer can be positioned adjacent to and at a
spacing relative to the head of the user so that the head of the user remains freely
movable with respect to the holding means and thus with respect to the at least
one sound transducer,

Both the left-hand and the right-hand ears can receive all reproduced channels so
that the individual transmission function of the head of a user is incorporated into
the reproduction. Thus, as is also the case when hearing in the natural
environment, the direction of incidence of the sound s definitely determined by the
person hearing the sound. That is also assisted by virtue of the fact that, with a
stationary arrangement, it is possible to turn the head, which simpiifies locating a
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sound source, as when naturally hearing a sound.

The arrangement described above provides a so-called head-related sound
reproduction arrangement insofar as, when the holding means is supported on the
body of the user, the sound transducer or transducers themseélves do not bear
directly against the head but are arranged at a spacing relative thereto and thus
permit a turning movement of the head, in which case the sound transducers do
not also move with the head. This makes it possible to achieve a precise spatial
association.

In this specification the term sound reproduction arrangement should be
interpreted broadly and to include a sound reproduction assembly comprising a
plurality of interrelated components.

The overall transmission function of the head can be utilised with the sound
reproduction arrangement described above which is not possible in the case of
headphones which in reality are earphones as the ear caps bear directly on or
enclose the ear and the sound transducers disposed therein output the acoustic
signals directly to the ear. In comparison, in the sound reproduction arrangement
described above by viriue of the sound transducers being disposed at a spacing
from the ear, the sound is also transmitted through the bedy, in addition to
acoustically direct input of sound to the ear. In particular however due to the
incorporation of the transmission function of the head of the user, the perception
of sound appears to be 'more natural’ from the point of view of the person listening
to the sound.

Accordingly this sound reproduction arrangement makes it possible to achieve a
high-quality sound reproduction without demanding a large amount of space,
without the installation problems which occur with loudspeaker systems and
without being influenced by the acoustics of the room, wherein the user perceives
an exact spatial location.
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Finally the arrangement described above typically permits sound reproduction with
a high level of sound volume sensation, without the environment and in particular
neighbours being disturbed because the sound transducers are arranged very
close to the ears of the user and therefore relatively low levels of sound pressure

are sufficient, to give the user a high sound volume impression.

Preferably the holding means may be designed in such a way that it can be simply
laid on the shoulder of the user and thus fixed.

The sound reproduction arrangement described above may also provide an
improved spatial sound reproduction in particular for multi-channel reproduction,
for example in the Dolby-Surround mode, for which purpose a plurality of sound

transducers are then to be arranged on the holding means.

In a development of the multi-channel configuration preferably a respective pair
of sound transducers should be arranged on the holding means in such a way
that, when the holding means is supported on the body,
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of the user, the rair of sourad transducers is disposed in front of and/or
tehind the frontal plane of a co-crdinats system rslated to the head of
the user, in which respect desirably the cne sound transducer of a pair is
disposed on one side of the central plane of the co-ordinate system
related to the head of the user and the other sound transducer is arranged
on the other side of said plane.

In another development of the milti-channel construction, at least
one additional scund transducer can be drranged on the holding means in
Such a way that, when the holding means is Suprorted on the bedy of the
user, the additicna’l scund transducer is in front of the head of the user
and can preferably be Fositioned betwesn the two sound transducers ard in
rparticular in the central vlane of the Co-ordinate system which is related
to the head of the user. That additional sound transducer should be
provided as a centre channel in particular in the case of a Dolby-Surround
System.

In addition at least one additional bass sound transducer can be
arranged on the holding means, more specifically preferably in such a way
that, when the holding means is supported on the body of the user, it is
disposed behind the heed of the user and in particular in the central
plane of the co-ordinate system which is relzted to the head of the user.
As it is not possible to asscciate a definite direction to a low-frequency
signal, for psycho-acoustic reasons, Teprecuction by way of a bass sound
transducer is adequate. In zddizion that measure reduces the weight of the
&rrangement. The transmission range of the bass sound transducer should
desirably te belaw 200 to 400 Hz,

In a preferred develotment the helding means may have acoustic
conduits which, when the Folding means is Supported con the bedv of the
user, leed from the kass sound transducer to the *wo ears of the user ard
preferzbly terminets teneath same. In that way the low-freguency scund
component generated bv the bass sound transducer is cenducted to beih
ears. A development which is perticularly desirable from the structura:
point of view in that respect is distinguished in that the holding mears

Comprises a shaped bedy in which the accustic conduits are contained.
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The environment ig not polluted with deep scunds due to the
acoustic short-circuit occurTing between the acoustic conduits and the
diaphragm of the bass sound transéucer.

Finally the holding means itself snoula comprise scund-damping
material so that it is pot itself caused to vibrate and thus
uncontrolledly contributes to sound reproduction.

A preferred embodiment of the invention is described in greater
detail hereinafter with reference to the accempanying drawing in which:

Figure 1 is a perspective view of a first embodiment of the sound
reproduction arrangement,

Figure 2 is a plan view of the construction shown in Figure 1
(suprorted en the shoulders of a user),

Figure 3 is a front view of the structure shown in Ficure 1
(supported on the shoulders of a user),

Figurs 4 shows a second embodiment of the sound reproduction
&rrangement,

Figure 5 4is a plan view of the structure shown in Figure 4
(suprorted on the shoulders of a user),

Figure 6 is a front viaw of the sound reproduction arrangement,

Figure 7 is a side view in partial section through the scund
reproduction érrangement, and

Figure 8 is a wview from above of the sound  reproduction
arrangement,

The first embodiment of the sound reproducticn &rrangement as shown
in Figure 1 has a f-are structure 2 comprising a rear portion 4 and two
curved side porticns 5 and 6 which adjoin the rear portion 4 at both
sides ther=of and which terminate in free erd rorticns 7 and 8. The frame
structure 2 is tMus in the form of a shaped bedy which in plan view (ses
Figure 2) is substantially in the shape of an interrupted 'Q' or & ‘U
with inwerdly bent fras ends.

Arranged in the frame structurs 2 of the structurs shown in Figurs
1 are front first ang second sourd transducers 10 and 11, rear third ang
fourth sound transcducers 12 and 13 and a rear bass scund transducer 14,
Accordingly the frame Structure 2 serves to hold the scund transducers 10

to 4. The scurd transcucers 10 to 14 form a multi-chanrel Dolby-Surround
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right end left information and the rear third ang fourth scund
transducers 12 anéd 13 are provided as rearward transducers for
reproduction of the additional Spatial information (surround channel),
component. The frame structurs 2 also includes two acoustic conduits 15
and 16 of which the one acoustic conduit 15 extends frem the rear bass

while the rear bass sound transducer 14 reproduces the low-frequency

sound transducer 14 into the one side portion 5 and terminates there
adjacent to the rear third sound transducer 12 in an exit ¢rening 17
arranged at the inside and the other acoustic conduit 16 extends from the
rear bass sound transducer 14 intoc the other side portion 6 and
terminates there a2djacent to the rear fourth sound transducer 13 also in
an inwardly opened exit crening 18,

For acoustic reasons the sound transducers 10 to 14 are arranged in
sunk relationship so as to avoid edges which Otherwise give rise to seund
reflection effects and therawith also interference phencmena with the
sound which is radiated directly from the sound transducer.

The first to fourth sound transducers 10 t¢ 13 are so orientsd that
they output the sound through openings (not shown) Suitably provided ar
the inside of the frame structure 2, into the internal space enclosed by
the frame structure 2, vwhersin the frame structurs 2 is covered ar least
at those cpenings, but preferably in its entirsty, by a textile laysr
(not shown) which kowever is not absolutely necessary. The frame
structurs 2 itgels comprises a high-damping material so that it itself
does not contripyte to sound production and corduction. In addition the
Tear bass scund transducer 14 and the asscciazed acoustic conduits 15 ard
16 are of such an arrangement and configuration that essentially a
respeciive accustic short-circuis in raspect of the low-frequency scund
components results between the exit openings 17 and 18 of the acoustic
corduits 15 ard 16 and tre Tear exit opening of the hass sound transducer
14.
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Wnile in Figure 1 the frame structure 2 is in the form of & shaped
bedy, it is however also possible to envisage other constructicns for
holding the sound transducers 10 to 14 and for providing the acoustic
conduits 15 and 16. If desired it is also possible to omit the acoustic
conduits 15 and 16; that naturally also applies in principle in regard to
the number and configuration of the individual sound “transducers.

Figures 2 and 3 now shows how the above—described embodiment of the
sound reproduction arrangement is supported on the body of a user. The
frame structure 2 sarves not only for arranging the scund transducers 10
to 14 but also for Supporting that arrangerent of sound transducers on
the bodv of a user, by virtue of the fact that it lies with the
undersides S5a and 6a of the side portions 5 and & (see Figure 1) on the
sheulders 20 of the user while it is supported with the underside 4a of
the rear portion 4 (see Figure 1) on the back (not shown) of the user,
The frame structure 2 is of such a configuration and can be so laid ard
fixed on the shoulders 2 and possibly the back of the user that the frame
structure 2 is at a gmall spacing relative to the head 22 of the user and
thus the head 22 remains freely movable.: Alternately however the frame
structure may also be of such a design configuration that ir can be
supported on another part of the body. The only important consideration
in that respect is that it can bs supported on a vart of the body of the
user, which is different from the head 22, so tha* the head 22 remairs
freely movable with respect to the frame structure 2 and thus with
Tesgect to the sound transducers 10 to 14 arranged therein, ard the exi-
cpenings 17 ard 18 of the acoustic conduits 15 ard 16, As Figures 1 to 3
skow, the frame structurs 2 of the embodiment illustrated thersin is in
the fomm of a coller when it is suororted on the shoulders 20 of the
user. The descrised sound repreduction arrangement can thersfore also te
raferred to as a 'listening collar'.

The suprort configuraticn is preferably such that the centrs cf
gravity of +he supeort cenfiguration occurs centrally in the supgor:
contact surface between the shoulders of the user. Weichts 7 and 8 can

possibly e provided for that purtose (not shown).
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In addition the sound trarsducers 10 to 14 and the exit openings 17
and 18 of the acoustic conduits 15 and 16 are so arranged in the frame
structure 2 that, when the frare Structure 2 is suprorted on the body of
the user, the front first and second sourd transducers 10 and 11 are
arranged in front of the frontal plane F of a co-ordinate system realated
to the head 22 of the user, in the region of the chin, below the ear
level, and the rear third and fourth scund transducers 12 and 13 are
behind the frontal plane F, and the exit openings 17 and 18 of the
acoustic conduits 15 and 14 are arranged scmewhat below the ears 24 and
25 while the rear bass sound transducers 14 is disposed behind the head
22, as Figures 2 and 3 show. In addition the front first and seccnd sound
transducers 10 and 11 ard the rear third and fourth sound transducers 12
and 13 ars respectively arranged Symmetrically with respect to the
central plane M of the co-ordinate System related to the head 22 of the
user, while the rear bass sound transducers 14 is disposed in the central
plane M, as Figure 2 also shows.

Accordingly the described sound reproduction arrangement forms a
head-related multi-channel reproduction system. The sound transducers 10
to 14 are arranged around the head 22, in which respect they themselves
do not bear diractly against the head 22 but are arranged at an at least
slight spacing therefrem and therefore do not move with the head 22 when
it is turmed. The head 22 of tre user is therefors free, which means thzt
spatial reproduction is made possible, as in the case of loudspeaker
boxes which are set up in a rocm. By virtue of the spatial spacing of the
sound transducers from the ears 24 and 25, the transmission function of
the head of the user is incorporated into the sourd field, and sound is
also conducted through the solid material of the bedy, so that perception
of tre reproduced sound souncs 'more natural' from the point of view of
the user,

Figures 4 and 5 show a second embcdiment of the sound repreduction
arrangement, which differs from the first emoodiment shown in Figuras 1
tc 3 in that thers ig additicnally provided a front sound transducer 30

which, when the frame structure 2 is suppertsd on the shou'ders 20 of the




user, is approximately in the central plane M in the regicn of the chin
of the user. To support that additional sourd transducer 30, the erg
rortien 7, in comparison with the first embediment, is previded with an
extension portion 7a and is correspondingly prolonged, or the arrangement
is closed in a forward direction (in an O-shape)
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A sound reproduction arrangement for multi-channel sound reproduction,
the sound reproduction arrangement including a holding means which is of a
configuration which can be supported on a part of the body of a user other than
the head, and at least three sound transducers mounted on the holding means,
the transducers being positioned adjacentto and at a spacing from the head of the
user so that the head of the user remains freely movable relative to the holding
means and to the sound transducers, wherein a first sound transducer is
associated with a left ear of the user, a second sound transducer is associated
with the right ear of the user, and a third sound transducer is positioned forwardly
of said first and second sound transducers relative to the head of a user.

2. A sound reproduction arrangement according to claim 1, wherein the third
sound transducer is positioned in front of the head of the user at or below the level
of the mouth of the user.

3. A sound reproduction arrangement according to claim 1, further including
a fourth sound transducer.

4. A sound reproduction arrangement according to claim 3, wherein said third
and fourth sound transducers are positioned forwardly of a plane passing centrally
through the head of a user parallel to the face of a user, and wherein said third
sound transducer is arranged on the left of a central plane through the head of the
user and the fourth sound transduceris arranged on the right of said central piane.

5. A sound reproduction arrangement according to claim 1, further including
afourth sound transducer arranged on the holding means, wherein two said sound
transducers are positioned in front of the head of the user and another two said

sound transducers are positioned in proximity to the ears of the user.
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6. A sound reproduction arrangement according to claim 5, when two of said
sound transducers are arranged rearwardly of a plane passing centrally through
the head of a user parallel to the face of a user, and the other two sound
transducers are arranged forwardly of said plane passing centrally through the
head of a user. ‘

7. A sound reproduction arrangement according to claim 6, wherein two said
sound transducers are arranged on one side of a central plane of the co-ordinate
system related to the head of the user and the other two sound transducers are

arranged on the other side of the central plane.

8. A sound reproduction arrangement according to claim 7, wherein the sound

transducers are symmetrically disposed on either side of the central plane.

9. A sound reproduction arrangement according to any one of the preceding
claims, including a fifth sound transducer arranged on the holding means such that
when the holding means is supported on the body of a user, said fifth sound
transducer being disposed in front of the head of the user.

10. A sound reproduction arrangement according to any one of claims 1 to 9,
including at least one additional bass sound transducer mounted on the holding

means.

11. A sound reproduction arrangement according to claim 10, wherein said
bass sound transducer is positioned on the holding means such that when the
holding means is supported on the body of the user the bass sound transducer is
behind the head of the user.

12. A sound reproduction arrangement according to claim 11, wherein the
additional bass sound transduceris positioned substantially centrally in relation to
the head of the user.
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13.  Asound reproduction arrangement according to any one of claims 10 to 12,
wherein the holding means inciudes acoustic conduits leading from the bass
sound transducer in a direction towards the ears of a user.

14. A sound reproduction arrangement according to claim 13, wherein said
acoustic conduits terminate short of the ears of a user and wherein the acoustic
conduits are received within the holding means.

15. A sound reproduction arrangement according to any one of claims 1 to 14,

wherein the holding means is formed of sound-damping material.

16. A sound reproduction arrangement for multi-channel sound reproduction,
the sound reproduction arrangement including at least three sound transducers
and a holding means carrying the sound transducers which is supported on the
body of a user, and wherein the holding means is of such a configuration that it
can be supported on a part of the body of the user other than the head and
wherein the sound transducers can be positioned adjacent to and at a spacing
from the head of the user so that the head of the user remains freely movable
relative to the holding means and thus relative to the sound transducers, and
wherein the first sound transducer is associated with the left ear of the user and
the second sound transducer is associated with the right ear of the user, and the
third sound transducer is positioned in front of the face of the head of the user.

17. A sound reproduction arrangement substantially as herein described with
reference to any one of the embodiments illustrated in the accompanying
drawings.

DATED THIS Fourth DAY OF March 1999.
SENNHEISER ELECTRONIC GMBH & CO

BY

PIZZEYS PATENT AND TRADE MARK ATTORNEYS
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