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HANDS-FREE PERSONAL COMMUNICATION DEVICE
FIELD OF THE INVENTION

[0001] The present invention relates to the field of hands-free personal commumication
devices. More specifically, the present invention relates to a hands-free personal communication
device that is worn about a user's neck.

BACKGROUND OF THE INVENTION

[0002] Hands-free personal communication devices are used in a variety of known
professional and personal settings. In general, hands-free personal commumication devices are
useful for any application wherein it is desired to provide one-way or two-way communication
while leaving the users’ hands free to perform verious other tasks. Hands-free personal
commmication devices are used by, for example, telephone operators and nmultimedia users who
receive and/or send communications using the device and at the same time, use both hands for
other tasks,

[0003] Headsets are a well-known. exemple of hands-free personal commumication
devices. Headsets are typically wom on the user’s head and have opposing speakers, one for each
ear of the user, attached by a headband which extends over the top of the user's head. These
devices may also include a boom which has one end attached to the headband and a second end
that containg a microphone. The boom is often flexible and contains memory characteristic such
that the boom is positionable into and out of various selectsble positions.

[0004] A significant drawback to known headsets is that they are often uncomfirtsble to
wear and can become entangled with or mess up the user’s hair. Known headsets are also not as
adjusieble as is often desired and are typically rigid such that they do not fit 2 wide range of users
having different body proportions. Because most beadsets are arranged to be in constant contact
with the user’s ears and/or head, many users complain of head and/or ear discomfort.

[0005] U.S. Patent Application No. 10/218,277 by the present inventor Christopher
Gantz, the disclosure of which is incorporated herein by reference, discloses a personal wearable
communication and speaker system that is wearable about a user's neck. The communication and
gpeaker system includes a gripping neckband attached to a speaker housing and an adjustable
microphone support arm. The gripping neckband is roiatable about an axis by 180° to convert
from a lefi-eared configuration to a right-eared configuration, and vice versa. A pad is attached to
the distal end of the gripping neckband relative to the speaker housing. In e particular
embodiment, the speaker housing can be disengaged from its base and automatically switched to
headphone mode wherein the speaker is mounted on the user's ear.
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[0006] The above described patent application solves many of the above described
problems with known headsets. However, further improvements upon this device are still desired.
For example, it is desirable to provide an improved device that is maore easily adjusted to fit a wide
variety of body types and sizes. It is further desirahle to provide a device that is more easily
adjusted between headphone and ear phone use.

{0007] As such, it is desirable to provide an improved hands-free personal
communication device that overcomes the shortcomings of known devices. It is desirable to
provide a communication device that iy self-gupporting and adjustable to fit individuals having
different body proportions. It is desimable to provide such a communication device that is easy to
put on and take off. It is desirable to provide a hands-free communication device which is
adjustable to fit either a left or right side of the user. It is desirable to provide such a device that
eliminates head and ear discomfort often associated with many known headsets. It is further
desirable to provide such a commumication device that mainteins or improves the acoustic output
and input quality apd performance of current known devices.

SUMMARY OF THE INVENTION

[0008] The present invention is 2 hends-free personal communication device that
overcomes many shortcomings of known devices.

[0009] The hands-free personal communication device includes an elongated elastic
neckband which supports the commumnication device about the user’s neck. The neckband has
memory characteristic and is bendable along its Jength, or at least part of its length, such that the
neckband is positionable into and out of various selectable positions. An acoustic output device is
attached to the neckband and positioned near an ear of the user when the communication device is
worn about the user's neck. A microphone is attached to a first end of an elastic boom attached to
the neckband.

[0010] The hands-free personal communication device may also inchxie an earphone or
earbud attached, for example, to the second end of the neckband. The earphone is detachable
from the neckband such that the earphone is insertable into an ear of the user when the
commumication device is wom about the user's neck. An electrical connection provides
communication to and from the earphone and microphone.

[0011] The hands-free personal communication device of the present invention may be
easily adjusted end fitted so as to be womn comfortably and in firm and steble fashion eround the
neck, just at or above the shoulders, of a user. It has the advantage of not being in direct contact
with the more sensitive areas of the body, such as the car and head or scalp. The present invention
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includes an ergonomic altemative to a traditional headset or earset. The device of the present
invention places a speaker and microphone combination on or near the intersection of the user's
neck and shoulder, thereby eliminating the need for any sort of contact with or mounting to the
user's head or ear. The freedom of movement and rotation provided by the elastic and memory
characteristics of the neckband provide significant advantages where mobility, stability and
comfortable fit are desired.

[0012] Furthermore, one embodiment of the present invention allows the user to place &
detachable earbud in the user's ear, if desired. By this arrangement, the nser can easily disengage
the earbud from the elastic neckband end insert it into the user's ear for more private
conversations. In addition, the hands-free personal communication device can include a switch
and/or a control module to change the output of the device from loudspeaker mode to headphone
mode in order to eliminate the need to control the volume when the user temporarily (for
momentary privacy concerns, for example) places the earbud into the user's ear. The switch may
be mammal or the device may be configured to extomatically switch to headphone mode when the
earbud is utilized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The drawings illustrate the best mode presently contempiated of cartying cut the
invention.

[0014] In the drawings:

[0015] Fig. 1is a perspective view of the hands-free personal commmication device wom
about a user's neck;

[0016] Fig. 2 is a top view of a first embodiment of the bands-free personal
communication device;

[0017] Fig. 3 is a top view of the hands-free personal communication device shown in
Fig. 2, wherein the earbud is removed;

[0018] Fig. 4 is a top view of the device, depicting the memory characteristic and
bendability of the elongated elastic neckband;

[0019] Fig. 5 is a side view of the hands-free personal communication device;

[0020] Fig. 6 is a detailed view of the control module;

[0021]} Fig. 7 is a detailed sectiona] side view of the hands-frec personal communication
device;

[0022] Fig. B is a sectional top view of the audio companent;

[0023] Fig. 9 is a top view of an alternate embodiment of the hands-free parsonal
commumication device;

-3-
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[0024] Fig. 10 is a perspective view of an altemate embodiment of the hands-free personal
communication device worn about a user's neck; and

{0025] Fig. 11 is a top view of ap alternate embodiment of the hands-free personal

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] In the preferred embodiments of the present invention described in detnil below, a
hands-free personal commumication device is provided. It should be understood that the drawings
and specification are to be considered an exemplification of the principles of the mvention, which
is more particularly defined in the appended claims.

[0027] Referring to Figs. 1 end 2, a prefexred embodiment of the hands-free personal
communication device is shown. A neckset 15 includes an elongated elastic neckband 17 for
supporting the neckset 15 about a user's neck. The elastic neckband 17 is bendable and/or
twistable along at least part of its length and has memory characteristic such that when the
neckband 17 is moved into a certain position it retains that position. In this manner, the shape and
position of the neckband 17 can be changed such that it comfortably fits around a user’s neck.
This also allows the varions audio components carried by the neckband 17 (which are described in
more deteil below) to be positioned in a location where they will not interfere with, for example, a
user’s chin or mouth. As shown in Fig. 1, the neckband 17 is worn around the user's neck 16 and
rests on either the user's shoulders 14, or on the area where the shoulders 14 meet the neck 16.
Because the neckband 17 is bendable and/or twistable alang its length and has memory
characteristics, it can be shaped to properly fit around the user's individual pbysique such that it
has stability and is comfortable to wear.

[0028) Referring now to Figs. 1, 2, 7 and 8, in & particular embodiment, the elastic
neckband 17 includes a bendable wire 20 or metal tube and a fiexible rubber coating 22,
preferably comprising a thermo plastic elastomer. However, it should be recognized that the
elastic neckband 17 may comprise eny one of a variety of known materials that are flexible and
have memory characteristics such that the neckband 17 is positionable into and out of a variety of
positions along its entire length, or alternately along a portion thereof

[0029) An acoustic cutput device or speaker 19 is integrally attached to the elastic
neckband 17 and resides within a speaker housing 31. The speaker 19 recaives audio and
electrical input from speaker andio/power cord 21 and may comprise any one of a variety of andio
speakers known in the art. The speaker 19 however should be capable of providing sufficient
audio output such that a user may hear the audio output when the neckset 15 is wom about the
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user's neck and the speaker housing is resting on the user's shoulder, as will be described further
below,andasisquwninFig. 1. The audio output of the speaker 19 is controliable by a volume
control, which in the embodiment shown is a rotery member 18.

[0030] Referring to Figs. 1 and 2, a speaker screen 30 covers the speaker 19 and protects
the speaker 19 from demage. Speaker screen 30 is preferably made of metal and includes a series
of boles 28 which allow audio from the speaker 19 to pass through the speaker screen 30.

[0031) Audic/power cord 21 provides audio and electrical signals to the neckset 15 and
includes a 2.5 millimeter plug that is connected to the speaker housing 31 by a strain relief (not
shown). Strain relief provides strength and durability to the connection and is preferably formed
of a notched cone-shaped robber piece that provides a flexible and durable comection. It will also
be recognized by those skilled in the art that the neckband 17 may include 2 wireless tranamitter
instead of the audio/power cord 21. Such an arrangement would also include a separate power
source, such as for example a battery, for powering the varions andio components provided with
the device.

[0032] As shown in Figs. 1,2 and 7, the neckset 15 further includes a bendable boom arm
23 having a microphone 25 attached 1o its distal epd 27 relative to the speaker 19. The bendable
boom arm 23 is preferably constructed of bendable material such as wire, a flexible memory
plastic, or metal tube 20 end a flexible rubber coating 22, preferably including a thermal plastic
polymer. The boom erm 23 is positionable into and out of a variety of positions along its entire
length, or a portion thereof. The microphone 25 is attached to the end of the boom arm 23 and
consists of any one of a variety of known microphones for receiving sound from an external
source. The microphone 25 is encased by a foam covering 26 to protect the microphone 25 from
wind noise and yet still allow for audio pickup. The boom arm 23 is fhms positionable such that it
can be easily moved to various positions and will stay where it is moved. This allows the
micropbone 25 to be positioned in a location where it will not interfere with the user's mouth or
chin, and yet allows the microphone 25 to be moved close to the user when the user wanis to
speak softly and still be heard.

[0033] Referring now to Figs. 3 and 7, the illustrated embodiment of the neckset 15
includes a detachable earphone, which ig often refemred to in the art as an earbud 47, The earbud
47 is releaseably atiached to the distal end 49 of the elastic neckbend 17. The earbud 47 is
detachable from the elastic neckband 17 and yet remsins cannected to the elastic neckband 17 by &
retractable power/andio cord 51. According to this amangement, the earbud 47 is easily removed
from the elastic neckband 17 and reattached to the elastic neckband 17. In the embodiment
shown, retractable power/audio cord 51 resides within an open-faced cavity 54.
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(0034] The earbud 47 and neckset 15 mey alternately include wireless transmitters and the
carbud 47 may include s power source. In such an arrangement, the power/audio cord 51 would
not be necessary, as the earbud 47 would be capable of wirelessly tramsmitting with the neckset
15. The earbud 47 provides many advantages that will be recognized by one skilled in the art. The
earbud 47 provides privacy to one using the neckset 15. The earbud 47 also increases the ability
of the user to hear the audio output as compared to the speaker 19. This is particularly true if the
neckset 15 is used in a crowded and/or noisy environment.

[0035] Referring to Fig. 7, the distal end 49 of the elastic neckband 17 defines an open-
ended cavity 54 for releaseably receiving and retaining the earbud 47. According to this
arrengement, the side portions 44 of the open-ended cavity 54 are flexible such thet the earbud 47
is easily inserted into and removed from the cavity 54 on the elastic neckband 17. Inthe
embodiment shown, the earbud 47 has an outwardly protruding collar 48 that ia sized and shaped
to be received in a snap-fit amengement by an engular groove 52 on the interior of the cavity 54, to
thereby securely and releasably retain the earbud 47 in the cavity 54. Various other releasabie .
copnections may be employed, such as for example an arrengement where the earbud 47 is sized
and shaped to be press-fit into the cavity 54.

[0036] In the embodiment shown, retractable power/andio cord 51 resides within the
open-ended cavity 54, in such a manner that easy retraction and deployment of the power/mudio
cord 51 and earbud 47 are possible. In Fig. 7, the power/audio cord is shown in its retracted state
as the earbud 47 is nested in the open-ended cavity 54. The power/audio cord 51 is attached to the
carbud 47 by a strain relief 53, which provides strepgth and durability to the conpection and is
prefersbly formed of & nofched cone-shaped rubber piece and provides a flexible and durable
conmection,

[0037] In use, the earbud 47 is detached from the neckset 15 and inserted into a user's eer,
thus providing sndio to the user. Removal of the earbud 47 from the neckset 15 may
automatically cause the speaker 19 to stop producing smdio, or alternatively, the earbud 47 and
speaker 19 may be controlled by a control module 41 (shown in Fig. 6). The control module 41 is
arranged to control the volume of speaker 19, More specifically, the control module 41 inchudes
volume control, which, in the embodiment shown, is 8 mamally operable rolling member 43. In
addition, the control module 41 may include an on/off switch 45 for selectively providing
electrical power to the neckset 15, inchxling the speaker 19 and microphone 25. The control
module 41 preferably firther includes an amplifier (not shown) for electrically driving the audio
input to speaker 19 and from microphone 25. The module 41 may further include means from

providing power to the neckset 15, such as for example a battery.
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[0038] Referring to Fig. 4, the neckset 15 is adjustable such that the speaker 19 may be
positioned on either a lef or right ear of the user. As shown by asrow 35, the elastic neckband 17
is adjustable 180 degrees about axis 36 such that the left 37 and right 39 configwrations are
posgible. In addition to the configurations shown, the elastic neckband 17 is positionable such that
the neckband 17 is sized to fit the individual user's physique. For example, if the user’s neck is
wide, the neckband 17 is positioned such that the speaker 19 and earbud 47 are further apart.

[0039] Referring to Fig. 5, the a side view of the neckset 15 is shown,

[0040] The elastic neckband 17 may be provided with a neck brace 56 which can include
a curved piece of flexible or stiff rubber (see Fig. 9) or plastic or soft foam sleeve (see Fig. 11).
The neck brace 56 provides additional stability and form to the neckband 17 and assists the
neckbend 17 to fit property around the nser’s neck. '

[0041] Referring to Fig. 9, an additional embodiment of the neckset 15 mcludes an open-
faced cavity 57, which is open along the distal end 49 of the neckband 17. The open-faced cavity
57 advantageously allows the poweg/andio cord 51 fo extend in & direction transverse to the distal
end 49 of the elongated neckband 17 when the earbud 47 is inserted in the user's ear.

[0042] In the particular arrangement shown in Fig. 9, the earbud 47 includes an elongated
tapered member 59 that is sized slightly smaller than the wicth of the open-faced cavity 54. In this
arrangement, the elongated tapered member 59 is press-fit into the open-faced cavity 54 to
releaseably secure the earbud 47 to the distal end 49 of the neckband 17.

[0043] Refemring to Fig. 10, it is further recognized that the distal end 49 of the neckband
17 may include an additional fixed speaker 55 in addition to or rather than the earbud 47. In such
an arrangement, speakers 19, 55 are disposed on either side of the user's head and provide binaural
sound to the user.

[0044] Referring to Fig. 11, an arrangement is shown wherein the distal end 49 of the
neckband 17 includes & closed-ended open-faced cavity 61. In this arrangement, the carbud 47 is
sized and shaped to fit within the closed-ended open-faced cavity 61 in a press fit menner, to
releaseably attach the earbud 47 to the distal end 49 of the neckbend 17.

[0045] It is recognized that the neckset 15 is useable in a variety of environments, As
such, the speakers 19, 55, the earbud 47, and the microphone 25 may be designed such that they
are waterproof. Referring briefly to Fig. 7, water repellant paper (not shown) may be provided on
the microphone 25 1o protect the microphone 25 from demage caused by moisture or water. In
addition, the speaker housing 31 may include water repellant paper (not shown) which is
preferably positioned on the top and bottom of the speaker 19 and/or inside the speaker screen 30
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and the lower portion of the speaker housing 31. The water repellant paper prevents water from
entering the speaker housing 31 and damaging the speaker 19.

[0046] It is also recopmized that an embodiment of the neckset. 15 may not include the
earbud 47. In such an arrengement, the distal end 49 of the neckband 17 would form a weighted
bud which offsets the weight of the speaker 19, boom arm 23 end microphone 25 when the
neckset 15 is worn about the user's neck.

[0047] While this invention is susceptible to embodiments in many different forms, the
drawings and specification describe in detail a prefizred embodiment of the invention. They are
not intended to limit the broad aspects of the invention to the embodiment illustrated.
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CLAIMS

What is claimed is:

1. A bands-free personal commumication device for wearing about a user's neck,
the communication device comprising:

an elongated elastic neckband for supporting the communication device about the
user's neck, the neckband having memory characteristic and being bendable along its length
such that the neckband is formable into and out of various seJectable positions;

an acoustic output device attached to the neckband and positionable near an ear of
the user when the communication device is worn about the user's neck; and

a microphone attached to a first end of the neckband.

2. The hands-free personal communication device of claim 1, further
comprising an earphone attached to 2 second end of the neckband, the earphone being
detachable from the neckband such that the earphone is insertable into an ear of the user
when the communication device is worn about the user's neck.

3. The hands-free personal communications device of claim 2, further comprising an
electrical connection between the earphone and the communiceation device.

4, The hands-free personal communication device of claim 1, further comprising a
battery.

5. The hands-free personal communication device of claim 1, further comprising a

6. The hands-free personal commumication device of claim 1, further comprising a

7. The hands-free personal communication device of claim 1, further comprising an
earphone attached to a second end of the neckband.
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8. The hends-free personal communication device of claim 7, wherein the earphone
is detachable from the neckband and insertable into an ear of the user when the communication
device is wom about the user's neck.

9. The hands-free personal communication device of claim 1, wherein the elastic
neckband comprises 2 bendable wire and a flexible rubber coating.

10.  The hands-free personal commmication device of claim 1, further comprising a
weighted boom attached to a second end of the neckband, the weighted boom of sufficient weight
to offset the acoustic output device and microphone when the device is wom about the user's
neck,

11.  The hands-free personal communication device of claim 1, further comprising
means for controlling the volume of the acoustic output device.

12.  The hands-free personal communication device of claim 1, wherein the acoustic
output device comprises an audio speaker.

13.  The hands-free personal communication device of claim 8, wherein the neckband
comprises a cavity that facilitates retraction and deployment of an electrical wire connscted to the
earphone.

14.  The hands-free personal communication device of claim 1, further comprising a
second acoustic output device attached to the neckband and positionable near another ear of the
user.

15.  The hands-free personal communication device of claim 1, further comprising a
neck brace attached to the neckband to provide additional stebility to the neckband.

16.  The hands-free personal communication device of claim 1, wherein the acoustic
output device is waterproof.

17.  The hands-free personal communication device of claim 1, wherein the

microphone is waterproof,
-10-
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18. A hands-free personal communication device for wearing about a user's neck, the
commlmioaﬁondevi_ceoompﬁsing:

an elongated elastic neckband for supporting the communication device about the user's
neck;

an acoustic output device attached to the elongated elastic neckband and positionable near
an ear of the user when the commumication device is worn about the user's neck; and

an eafphone attached to an end of the neckband, the earphone being detachable from the
neckband and insertsble into an ear of the user when the communication device is worn about the
user's neck.

19. The hands-free personal communication device of claim 4 wherein the earphone is
remaovably attached to the communmication device by an electrical cord having memory
characteristic.

20.  The hands-free personal communication device of claim 18, further comprising an
electrical connection between the earphone and the commumication device.

21. The hands-fres personal communication device of claim 18, further comprising a
battery.

22.  The hands-free personal communication device of claim 18, firther comprising a
wired electrical connection.

23.  The hands-free personal communication device of claim 18, further comprising a

24.  The hands-free personal communication device of claim 18, wherein the elastic
neckband comprises a bendable wire and & flexible rubber coating.

25.  The bands-free personal communication device of claim 18, further comprising a
weighted boom attached to a second end of the neckband, the weighted boom of sufficient weight
to offset the acoustic output device and microphone when the device is worn about the user’s
neck.

-11-
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26.  The hands-free personal communication device of claim 18, further comprising
means for controlling the volume of the acoustic output device.

27. The hands-free personal communication device of claim 18, wherein the aconstic
output device comprises an audio speaker.

28.  The hands-free personal commumication device of claim 18, wherein the neckband
comprises a cavity that facilitates retraction and deployment of an electrical wire connected to the
earphone.

29.  The bands-free personal communication device of claim 18, further comprising a
second acoustic output device attached to the neckband and positionable near another ear of the

30. The hands-free personal communication device of claim 1, further comprising a
neck brace attached to the neckband to provide additional stahility to the neckband.

31.  The hands-free personal communication device of claim 18, wherein the acoustic
output device is waterproof.

32.  The hands-free communication device of claim 18, wherein the microphone is
waterproof.

33. A hands-free personal communication device for wearing about a user's neck, the
eumm:micaﬁondevicecompﬂsing:- .

an elongated neckband for supporting the communication device about the user’s neck,
the neckband having memory characteristic and being bendable along its length such that the
neckband is formable into and out of various selectable positions;

an acoustic output device attached to the neckband and positionable near an ear of the
user when the communication device is worn sbout the user’s neck;

a microphone attached to a first epd of the neckband;

an carphone attached to an end of the neckband, the earphone being detachable from the
neckband and insertable into an ear of the user when the communication device is worn about the
user’s neck; and

-12-
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a neck brace attached to the neckband to provide additional stability to the neckband.

-13-
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DISPOSITIVO DE COMUNICACION PERSONAL DE MANOS LIBRES
CAMPO DE LA INVENCION

[0001] La presente invencion se relaciona con el campo de los
dispositivos de comunicacidn personal de manos libres. Mas
especificamente, la presente invencidn se relaciona con un dispositivo de
comunicacion personal que es utilizado por el usuario alrededor del cuello.

ANTECEDENTES DE LA INVENCION

[0002] Los dispositivos de comunicacién personal de manos libres se utilizan
en una variedad de aplicaciones profesionales y personales. En general, los
dispositivos de comunicacién personal de manos libres son Utiles para
cualquier aplicaciéon en donde se desee proporcionar comunicacién en uno o
dos sentidos mientras se dejan las manos del usuario libres para realizar
otras tareas variadas. Los dispositivos de comunicacién personal de manos
libres son utilizados por, por ejemplo, operadores telefénicos y usuarios de
multimedia quienes reciben y/o envian comunicaciones utilizando el
dispositivo y al mismo tiempo, utilizan ambas manos para otras tareas.

[0003] Lo auriculares son un ejemplo bien conocido de dispositivos de
comunicacién personal de manos libres. Los auriculares son tipicamente
utilizados en la cabeza del usuario y tienen parlantes opuestos, uno para
cada oreja del usuario, unidos por una banda para la cabeza la cual se
extiende sobre la cabeza del usuario. Estos dispositivos pueden también
incluir un brazo el cual tiene un extremo unido a la banda para la cabeza y un
segundo extremo que contiene un micréfono. Este brazo es a veces flexible
y contiene caracteristicas de memoria tales como que el brazo se puede
posicionar en y fuera de varias posiciones elegibles.

[0004] Una desventaja significativa de los auriculares conocidos es
que a veces resultan incomodos de usar y se enredan con o interfieren con el
cabello del usvario. Los auriculares conocidos tampoco son tan ajustables
como se desea regularmente y son tipicamente rigidos tal que no se ajustan
a un amplio rango de usuarios que tienen partes del cuerpo diferentes.
Debido a que los auriculares estdn disgustos para estar en contacto



constante con las orejas y/o cabeza del usuario, muchos usuarios se quejan
de incomodidad en al cabeza y/o las orejas. ]

[0005] La solicitud de patente de Estados Unidos No. 10/218,277 por
el presente inventor Christopher Gantz, la divuigacién de la cual se incorpora
aqul a modo de referencia, divulga un dispositivo de comunicacién personal y
sistema de altavoz de uso personal que se puede emplear alrededor del
cuello de un usuario. El sistema de comunicacién y altavoz incluye una
banda sujetadora para el cuello unida a una carcaza de altavoz y un brazo de
soporte del micréfono ajustable. La banda sujetadora para el cuello se puede
rotar alrededor del eje por 180° para convertirla de una configuracién del oido
izquierdo a una del oldo derecho y viceversa. Hay una almohadilla unida al
extremo distal de la banda sujetadora para el cuelio relativa a la carcaza del
atavoz. En una modalidad particular, la carcaza del altavoz puede
desprenderse de su base y es automaticamente cambiada al modo d
auricular en donde el altavoz se monta en la oreja de usuario.

[0006] La solicitud de patente arriba descrita resuelve muchos de los
problemas con los auriculares conocidos descritos amiba. Sin embargo, aun
son deseables mejoras adicionales sobre este dispositivo. Por ejemplo, es
deseable proporcionar un dispositivo mejorado que se ajusta mas facilimente
para acomodario a una gran variedad de tipos y tamafios de cuerpos. Es
deseable ademas proporcionar un dispositivo que se ajusta mas faciimente
entre el uso de auricular y audifono.

[0007] Como tal, es deseable proporcionar un dispositivo de
comunicacién personal de manos libres que supera las deficiencias de los
dispositivos conocidos. Es deseable proporcionar un dispositivo de
comunicacion personal de manos libres que se soporta a si mismo y es
ajustable para encajar en individuos que tienen diferentes partes del cuerpo.
Es deseable proporcionar tal dispositivo de comunicacién que es ficil de
poner y remover. Es deseable proporcionar un dispositivo de comunicacioén
de manos libres que es ajustable para encajar ya sea un lado izquierdo o uno
derecho del usuario. Es deseable proporcionar un dispositivo tal que elimina
la incomodidad en al cabeza y las orejas generalmente asociada con muchos
auriculares conocidos. Es deseable ademds proporcionar tal dispositivo de
comunicacién que mantiene y mejora la calidad del sonido producido y
recibido y el desempefio de los dispositivos actuaimente conocidos.
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RESUMEN DE LA INVENCION

[0008] La presente invencidn se un dispositivo de comunicacion
personal de manos libres que supera muchas de las falencias de los
dispositivos conocidos.

[0009] E| dispositivo de comunicacién personal de manos libres
incluye un banda para el cuello eldstica alargada que soporta el dispositivo
de comunicacion alrededor del cuello del usuario. La banda para el cuello
tiene caracteristicas de memoria y se puede doblar a lo largo de su longitud,
o al menos parte de su longitud, tal que la banda para el cuello se puede
posicionar en y fuera de varias posiciones elegibles. Un dispositivo acustico
de salida se encuentra unido a la banda para el cuello y ubicado cerca al
oldo del usuario cuando el dispositivo de comunicacién es usado alrededor
del cuelio del usuario. Un micréfono se encuentra unido a un primer extremo
de un brazo elastico unido a la banda para el cuello.

[0010] El dispositivo de comunicacién de manos libres también puede
incluir un audlfono unido, por ejemplo, al segundo extremo de ia banda para
el cuello. El audifono se puede remover de la banda para el cuello tal que el
audifono se puede insertar en el oldo del usuario cuando el dispositivo de
comunicacion se utiliza alrededor del cuello del usuario. Una conexién
eléctrica proporciona comunicacion hacia y desde el audifono y le micréfono.

[0011] El dispositivo de comunicacidn de manos libres de la presente
invencion puede ajustarse y acomodarse faciimente para que pueda ser
utilizado confortablemente y de manera firme y estable alrededor del cuelio,
justo en o sobre los hombros, del usuario. Tiene la ventaja de no estar en
contacto directo con 4reas mas sensibles del cuerpo, tal como la oreja y la
cabeza o el cuero cabelludo. La presente invencidn incluye una altemativa
ergonémica al auricular o audifono tradicional. El dispositivo de la presente
invencion coloca una combinacién de altavoz y micréfono en o cerca de la
interseccién del cuello y el hombro del usuario, eliminando asi la necesidad
de cualquier tipo de contacto con o montaje en la cabeza o la oreja del
usuario. La libertad de movimiento y rotacién proporcionada por las
caracteristicas elasticas y de memora de la banda para el cuello
proporcionan ventajas significativas donde se desean movilidad, estabilidad y
comodidad de ajuste.
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[0012] Ademas, una modalidad de la presente invencidn pemmite al
usuario colocar un audifono removible en el oido del usuario, si se desea.
Por esta disposicién, el usuario puede desenganchar facilmente el audifono
de |a banda para el cuello elastica e insertarlo en el oido del usuario para
conversaciones mas privadas. Adicionalmente, el dispositivo de
comunicacién personal de manos libres puede incluir un interruptor y/o un
maédulo de control para cambiar la salida del dispositivo del modo de altavoz
al modo de audffono para eliminar la necesidad de controlar el volumen
cuando el usuario coloca temporalmente (por preocupaciones momentarias
de privacidad, por ejemplo) el audifono en el oldo del usuario. El interruptor
puede ser manual o el dispositivo puede estar configurado para
autornaticamente cambiar a modo de audifono cuando se utiliza el audifono.

BREVE DESCRIPCION DE LOS DIBUJOS

[0013] Los dibujos ilustran la mejor modalidad actualmente
contemplada que llevan a cabo la invencion.

[0014] En los dibujos:

[0015] La figura 1 es una vista en perspectiva del dispositivo de
comunicacién personal de manos libres usado alrededor del cuelo del
usuario;

[0016] La figura 2 es una vista superior de una primera modalidad del
dispositivo de comunicacién de manos libres;

[0017] La figura 3 es una vista superior del dispositivo de
comunicacién de manos libres mostrado en la figura 2, donde se ha removido
el audifono;

[0018] La figura 4 es una vista superior del dispositivo, mostrando la
caracteristica de memoria y habilidad de plegado de la banda para el cuello
elastica alargada;

[0019] La figura 5 es una vista lateral del dispositivo de comunicacién
personal de manos libres;

[0020] La figura 6 es una vista detallada del médulo de control;

[0021] La figura 7 es una vista lateral seccional del dispositivo de
comunicacion personal de manos libres;

[0022] La figura 8 es una vista superior seccional del componente de
audio;
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[0023] La figura 8 es una vista de plano superior de una modalidad
alternativa del dispositivo de comunicacién personal de manos libres;

[0024] La figura 10 es una vista en perspectiva de una modalidad
altemativa del dispositivo de comunicacion personal de manos libres utilizado
alrededor del cuello del usuario; y

[0025] La figura 11 es una vista de plano superior de una modalidad
altemnativa del dispositivo de comunicacién personal de manos libres.

DESCRIPCION DETALLADA DE LAS MODALIDADES PREFERIDAS

[0028] En las modalidades preferidas de la presente invencion
descritas en detalle debajo, se proporciona un dispositivo de comunicacién
personal de manos libres. Se debe entender que los dibujos y la descripcion
se consideran ejemplificaciones de los principios de la invencién, la cual se
define mas particularmente en las reivindicaciones adjuntas.

[0027] Refiriéndonos a las figuras 1 y 2, se muestra una modalidad
preferida del dispositivo de comunicacién personal de manos libres. A
conjunto para el cuelio 15 incluye una banda para el cuello 17 alargada
eldstica para soportar el conjunto para el cuello 15 alrededor del cuello del
usuario. La banda para el cuello 17 eldstica se puede doblar y/o girar a lo
largo de al menos una parte de su longitud y tiene caracteristicas de memoria
tal que cuando la banda para el cuello 17 es movida a una cierta posicién
esta retiene esa posicion. De esta forma, la forma y la posicién de la banda
para le cuello 17 puede modificarse tal que se ajusta confortablemente
alrededor del cuello del usuario. Esto también permite que los diferentes
componentes de audio llevados por ia banda para el cuello 17 (los cuales se
describen en méas detalle debajo) sean posicionados en una ubicacién en la
cual no interferirdn con, por ejemplo, la quijada o la boca de un usuario.
Como se muestra en la figura 1, la banda para el cuello 17 se lleva alrededor
del cuello del usuario 16 y reposa ya sea en los hombros del usuario 14, o en
el 4rea en donde los hombros 14 se unen con el cuello 16. Debido a que la
banda para el cuello 17 se puede plegar y/o girar a lo largo de su longitud y
tiene caracteristicas de memoria, puede amoldarse para que se ajuste
adecuadamente alrededor el fisico individual del usuario tal que tiene
estabilidad y confortable de usar.
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[0028] Refiriéndonos ahora a las figuras 1, 2, 7 y 8, en una modalidad
particular, la bada eiéstica para el cuello 17 incluye un alambre plegable 20 o
un tubo metdlico y un recubrimiento de caucho flexible 22, que
preferiblemente comprende un elastdbmero termopléstico. Sin embargo, debe
reconocerse que la banda para el cuello 17 elastica puede comprender
cualquiera de una variedad de materiales conocidos que son flexibles y
tienen caracteristicas de memoria tal que la banda para el cuello 17 es se
puede posicionar en y fuera de una variedad de posiciones a lo largo de toda
su longitud, o altemativamente a lo largo de una parte de ésta.

[0029] Un dispositivo de salida aclstica o altavoz 19 se encuentra
unido a la banda para el cuello 17 elastica y reside dentro de una carcaza de
altavoz 31. El altavoz 19 recibe la entrada de audio y eléctrica del cable de
audio/energia del altavoz 21 y puede comprender uno cualquiera de una
variedad de altavoces de audio conocidos en el arte. Le altavoz 19 sin
embargo debe ser capaz de proporcionar suficiente salida de audio como
para que el usuario pueda escuchar la salida de audio cuando el equipo para
el cuello 15 se lleva alrededor del cuello del usuaric y la carcaza del altavoz
esta reposando en el hombro del usuario, como se describira adelante, y
como se muestra en la figura 1. La salida de audio del altavoz 19 se puede
controlar por un control de volumen, el cual en la modalidad mostrada es el
miembro giratorio 18.

[0030] Refiriéndonos a las figuras 1 y 2, una pantalla de altavoz 30
cubre el altavoz 19 y proteger el altavoz 19 de dafics. La pantalla de altavoz
30 esta preferiblemente hecha de metal e incluye una serie de orificios 28 los
cuales permiten que el audio del altavoz 19 pase a través de la pantalla 30.

[0031] El cable de audio/electricidad 21 proporciona sefales de audio
y eléctricas al equipo para el cuello 15 e incluye un conector de 2,5
millmetros que estd conectado a la carcaza del altavoz 31 por medio de un
anclaje a prueba de tensiones mecdnicas (no se muestra). El anclaje a
prueba de tensiones mecénicas proporciona resistencia y durabilidad a la
conexion y preferiblemente se forma a partir de una pieza de caucho con
muescas, en forma de cono que proporciona una conexién flexible y durable.
También seré reconocido por aquellos con habilidad en el arte que la banda
para el cuello 17 puede incluir in transmisor inaldmbrico en lugar del cabile de
audio/electricidad 21. Tal disposicién también incluird una fuente de energla



aparte, tai como por ejemplo una pila, para dar electricidad a los varios
componentes de audio proporcionados con el dispositivo.

[0032] Como se muestra en las figuras 1, 2 y 7, el conjunto para el
cuello 15 incluye ademas un brazo pescante flexible 23 que tiene un
micréfono 25 unido a su extremo distal 27 relativo al altavoz 18. El brazo
pescante flexible 23 esta fabricado preferiblements de un material flexible tal
como alambre, un plastico flexible con memoria, o tubo metdlico 20 y un
recubrimiento de caucho flexible 22, preferiblemente incluyendo un polimero
termoplastico. El brazo pescante 23 se puede posicionar eh y fuera de una
variedad de posiciones a lo largo de toda su longitud, o parte de la misma. El
micréfono 25 estd nido al extremo del brazo pescante 23 y consiste de uno
cualquiera de una variedad de micréfonos conocidos para recibir sonido de
una fuente externa. El micréfono 25 esta colocado dentro de una cobertura
de espuma 26 para proteger el micréfono 25 del sonido del viento y aun as)
permitir la recepcién de sonido. El brazo pescante 23 se puede por lo tanto
posicionar tal que puede moverse faciimente a varias posiciones y aun
permanecerd a donde se movid. Esto permite que el micréfono 25 se
posicione en un lugar donde no interferird con la boca o la quijada del
usuario, y aun asl permite que el micréfono 25 sea movido méas cerca del
usuario cuando el usuario desea hablar suavemente y aun asl ser
escuchado.

[0033] Refiriéndonos ahora a las figuras 3 y 7, la modalidad ilustrada
del equipo para el cuello 15 incluye un audifono removible, el cual
generaimente se conoce en el arte como microaudifono 47. El microaudifono
47 esta unido de manera liberable al extremo distal 49 de la banda para el
cuello elastica 17. El microaudifono 47 se puede desprender de la banda
para el cuello eldstica 17 y aun asl permanece conectado a la banda para el
cuello eldstica 17 por un cable de audio/electricidad 51 retractil. De acuerdo
con esta disposicion, el microaudifono 47 puede removerse féciimente de la
banda para el cuello eldstica 17 y vuelto a unir a la banda para el cuello
elastica 17. En la modalidad mostrada, el cable de audio/electricidad retréctil
51 reside dentro de una cavidad con sus caras abiertas 54.

[0034] El microaudifono 47 y el conjunto para el cuello 15 pueden
altemativamente incluir transmisores inaldmbricos y le microaudifono puede
incluir una fuente de electricidad. En tal disposicion, el cable de
audio/electricidad 51 no seria necesario, ya que el microaudifono 47 seria



capaz de transmitir inaldmbricamente con el equipo para el cuello 15. EIl
microaudifono 47 proporciona muchas ventajas que seran reconocidas por
aquel con habilidad en el arte. EIl microaudifono proporciona privacidad al
que use el equipo para el cuello 15. El microaudifono 47 también incrementa
la habilidad del usuario para escuchar la salida de audio cuando se compara
con el altavoz 19. Esto es particularmente cierto si el equipo para el cuelio se
utiliza en una ambiente poblado y/o ruidoso.

[0035] Refiriéndonos a la figura 7, el extremo distal 49 de la banda
para el cuello eldstica 17 define una cavidad de extremo abierto 54 para
recibir de manera liberable y retener el microaudifono 47. De acuerdo con
esta disposicion, las paries laterales 44 de la cavidad de extremo abierto 54
son flexibles tal que el microaudifono 47 se puede insertar en y remover
faciimente de la cavidad 54 en la banda para el cuello elastica 17. En la
modalidad mostrada, el microaudifono 47 tiene un collar que se proyecta
hacia fuera 48 que tiene el tamafio y la forma para ser recibido en una
disposicién de ajuste a presién por una muesca anular 52 en el interior de la
cavidad 54, para retener asi de manera segura y liberable el microaudffono
47 en la cavidad 54. Se pueden emplear diferentes conexiones liberables, tal
como por ejemplo una disposicién en donde el microaudifono 47 tiene la
forma y el tamafio para que se pueda ajustar por presién en la cavidad 54.

[0038] En la modalidad mostrada, el cable de audio/electricidad
retractil 51 reside dentro de la cavidad de extremo abierto 54, de tal manera
que es posible retraer y desplegar con facilidad el cable de audio/electricidad
51 y el microaudifono 47. In la figura 7, el cable de audio/electricidad se
muestra en su estado retraido ya que el microaudifono 47 esta anidado en la
cavidad de extremo abierio 54. El cable de audio/electricidad 51 estd unido
al microaudifono 47 por un empalme resistente a la tensién 53, el cual
proporciona resistencia y durabilidad a la conexidn y esta preferiblemente
formado de una pieza de caucho con muesca en forma de cono y
proporciona una conexién fiexible y durable.

[0037] En uso, el microaudifono 47 se desprende del equipo para el
cuello 15 y se inserta en el cuello del usuario, proporcionando as! audio al
usuario. La remocién del microaudifono 47 del equipo para el cuello 15
puede causar autométicamente que el altavoz 19 deje de reproducir audio, o
alternativamente, el microaudffono 47 y el altavoz pueden ser controlados por
un médulo de control 41 (mostrado en la figura 6). El médulo de control 41



esta dispuesto para controlar el volumen del altavoz 19. Mas
especificamente, el médulo de control 41 incluye el volumen de control, el
cual, en la modalidad mostrada, es un medio rodante operado manualmente
43. Adicionalmente, el médulo de control 41 puede incluir un interruptor de
encendido/apagado 45 para selectivamente proporcionar electricidad al
equipo para el cuello 15, incluyendo el altavoz 19 y el micréfono 25. El
médulo de control 41 preferiblemente incluye ademés un amplificador (no se
muestra) para llevar eléctricamente la entrada de audio al altavoz 18 y desde
el micr6fono 25. El moédulo 41 puede ademas incluir medios para
proporcionar electricidad al equipo para el cuello 15, tal como por ejemplo
una bateria.

[0038] Refiriéndonos a la figura 4, el equipo para el cuello 15 es
ajustable tal que el altavoz 198 puede posicionarse ya sea en el odio izquierdo
o derecho del usuario. Como se muestra por la flecha 35, la banda para el
cuello eldstica 17 es ajustable 180° alrededor del eje 36 tal que las
configuraciones izquierda 37 y derecha 39 son posibles. En adicién a las
configuraciones mosftradas, la banda para el cuello elastica 17 se puede
posicionar tal que la banda para el cuello 17 se ajusta para que se amolde al
fisico individual del usuario. Por ejemplo, si el cuello del usuario es ancho, la
banda para el cuello 17 se posiciona tal que el altavoz 19 y el microaudifono
47 estan bastante separados.

[0039] Refiriéndonos a la figura 5, se muestra una vista lateral del
equipo para el cuello 15.

[0040] La banda elastica para el cuello 17 puede proporcionarse con
una abrazadera para el cuell 56 la cual puede incluir una pieza curva de
caucho flexible o rigido (ver figura 9) o0 una manga de plastico 0 espuma
blanda (ver figura 11). La abrazadera para el cuello 56 proporciona
estabilidad y forma adicionales a la banda pare le cuello 17 y ayuda a la
banda para el cuello 17 a ajustarse adecuadamente alrededor del cuello del
usuario.

[0041] Refiriéndonos a la figura 9, una modalidad adicional del equipo
para el cuello 15 incluye una cavidad con una cara abierta 57, la cual se abre
a lo largo de un extremo distal 49 de la banda para el cuello 17. La cavidad
con una cara abierta 57 ventajosamente pemmite al cable de
audio/electricidad 51 extenderse en una direccién transversal al extremo
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distal 49de la banda para el cuello 17 alargada cuando el microaudifono 47
es insertado en el ofdo del usuario.

[0042] En la disposicion particular mostrada en la figura 9, el
microaudifono 47 incluye un miembro alargado ahusado 59 que esta
dimensionado para ser ligeramente mas pequefio que el ancho de la cavidad
con una cara abierta 54. En esta disposicién, el miembro alargado ahusado
58 se ajusta a presién en la cavidad con una cara abierta 54 para asegurar
de manera liberable el microaudifono 47 al extremo distal 49 de la banda
para el cuello.17.

[0043] Refiriéndonos a la figura 10, se reconoce ademéas que el
extremo distal 48 de la banda para el cuello 17 puede incluir un aitavoz fijo
adicional 55 ademés de o en lugar de el microaudifono 47. En tal
disposicién, los altavoces 19, 55 estan dispuestos a cada lado de la cabeza
del usuario y proporcionan sonido bilateral al usuario.

[0044] refiriéndonos a la figura 11, se muestra una disposicién en
donde el extremo distal 49 de la banda para el cuello 17 incluye una cavidad
de extrero cerrado y cara abierta 61. En esta disposicién, el microaudifono
47 tiene foma y tamafio para encajar dentro de la cavidad de extremo
cerrado y cara abierta 81 de una manera de ajuste a presién, para unir de
manera liberable el microaudifono 47 al extremo distal 49 de la banda para el
cuello 17.

[0045] Se reconoce que el equipo para el cuello 15 se puede usar en
una variedad de ambientes. Como tal, los altavoces 19, 55, el microaudifono
47, y el micréfono 25 pueden designarse de tal forma que son a prueba de
agua. Refriéndonos brevemente a la figura 7, se puede proporcionar papel
repelente de agua (ho se muestra) en el micréfono 25 para proteger el
micréfono 25 de dafio causado por la humedad o agua. En adicién, la
carcaza del altavoz 31 puede incluir papel repelente de agua (no se
muestras) el cual preferiblemente se posiciona sobre y debajo del altavoz 18
y/o dentro de la pantalla del altavoz 30 y la parte inferior de la carcaza del
altavoz 31. El papel repelente de agua previene que el agua ingrese a la
carcasa del altavoz 31 y dafie el altavoz 19.

[0048] También se reconoce que en una modalidad el equipo para el
cuello 15 puede no incluir un microaudifono 47. En tal disposicién, el

extremo distal 40 de la banda para el cuello 17 formaria un botén con peso el .
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cual compensa el peso del altavoz 19, el brazo pescante 23 y el micréfono 25
cuando el equipo para el cuello se utiliza alrededor del cuello del usuario.

[0047] Aunque esta invencion es susceptible de modalidades en
diferentes formas, los dibujos y la descripcion describen en detalle una
modalidad preferida de la invencién. No tienen la intencién de limitar el
amplio aspecto de la invencién a las modalidades ilustradas.



REIVINDICACIONES
Lo que reivindica ea:

1. Un dispositivo de comunicacién personal de manos libres para
utilizar alrededor del cuello de un usuario, el dispositi\'ro de comunicacién
caracterizado porque comprende:

una banda para el cuelio elastica alargada para soportar el
dispositivo de comunicacién alrededor del cuelio del usuario, la banda para el
cuello tiene memoria caracteristica y es plegable a lo largo de su longitud tal
que la banda para el cuello se puede formar en y fuera de varias posiciones
olegibles;

un dispositivo de salida acustico unido a la bada del cuello y
posicionado cerca del oldo del usuario cuando el dispositivo de comunicacion
se utiliza alrededor de cuello del usuario; y

un micréfono unido a un primer extremo de la banda para el
cuello.

2. El dispositivo de comunicacion personal de manos libres de la
reivindicaciéon 1, caracterizado porque comprende ademéds una audifono
unido un segundo extremo de la banda para el cuello, el audifono es
desprendible de la banda para el cuello tai que se puede insertar en el oido
de usuario cuando el dispositivo de comunicacién se utiliza alrededor del
cuello del usuario.

3. El dispositivo de comunicacién personal de manos libres de la
reivindicacion 2, caracterizado porque comprende ademas una conexion
eléctrica entre el audifono y el dispositivo de comunicacion.

4. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 1, caracterizado porque comprende ademds una baterfa.

5. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 1, caracterizado porque comprende ademés una conexién
eléctrica cableada.
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6. El dispositivo de comunicacion personal de manos libres de la
reivindicacion 1, caracterizado porque comprende ademas una conexién
eléctrica inalambrica.

7. El dispositivo de comunicacion personal de manos libres de la
reivindicacion 1, caracterizado porque comprende ademés un audifono unido
a un segundo extremo de la banda para el cuello.

8. El dispositivo de comunicacién personal de manos libres de Ia
reivindicacion 7, caracterizado porque el audifono es desprendible de la
banda para el cuello y se puede insertar en un ofdo del usuario cuando el
dispositivo de comunicacién se lleva alrededor del cuello del usuario.

9, El dispositivo de comunicacién personal de manos libres de la
reivindicacién 1, caracterizado porque la banda para el cuello elastica
comprende un alambre plegable con un recubrimiento de caucho flexible.

10. El dispositivo de comunicaciéon personal de manos libres de la
reivindicacién 1, caracterizado porque comprende ademas un brazo con peso
unido a un segundo extremo de la banda para el cuello, el brazo con peso
tiene peso suficiente para balancear el dispositivo aclstico de salida y al
micréfono cuando el dispositivo se lleva alrededor del cuello del usuario.

11.  El dispositivo de comunicacién personal de manos libres de la
reivindicacién 1, caracterizado porque comprende ademés medios para
controlar el volumen del dispositivo acGstico de salida,

12. El dispositivo de comunicacién personal de manos libres de la
reivindicacion 1, caracterizado porque el dispositivo aclstico de salida
comprende un altavoz de audio.

13. El dispositivo de comunicacién personal de manos libres de la
reivindicacion 8, caracterizado porque la banda para el cuello comprende una
cavidad que facilita el retiro y el despliegue de un cable eléctrico conectado al
audifono.



14. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 1, caracterizado porque comprende ademas un segundo
dispositivo de salida aclstico unido a la banda del cuello y que se puede
posicionar cerca del otro oido del usuario.

15. El dispositivo de comunicacién personal de manos libres de la
reivindicaciéon 1, caracterizado porque comprende ademés una abrazadera
para el cuello unida a l[a banda para el cuello para proporcionar estabilidad
adicional a la banda para el cuelio.

16. El dispositivo de comunicaciéon personal de manos libres de la
reivindicacién 1, caracterizado porque el dispositivo de salida aclistico es a
prueba de agua.

17. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 1, caracterizado porque el micréfono es a prueba de agua.

18. Un dispositivo de comunicacién personal de manos libres para
llevario alrededor del cuello del usuario, caracterizado porque el dispositivo
de comunicacién comprende:

una banda para el cuello elastica para soportar el dispositivo de
comunicacién airededor del cuelio del usuario;

un dispositivo de salida actstico unido a la banda para el cuello
elastica alargada y que se puede posicionar cerca de un oldo del usuario
cuando el dispositivo de comunicaciéon se lleva alrededor del cuello del
usuario; y

un audifono unido a un extremo de la banda para el cuelio, el
audifono es desprendible de la banda para el cuello y se puede insertar en
un oldo del usuario cuando el dispositivo de comunicacion se lieva airededor
del cuello del usuario.

18. El dispositivo de comunicacién personal de manos libres de ia
reivindicacion 4, caracterizado porque el audifono esta unido de manera
removible al dispositivo de comunicacién por un cable eléctrico que tiene
caracteristicas de memoria.



20. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 18, caracterizado porque comprende ademas una conexion
eléctrica entre el audifono y el dispositivo de comunicacion.

21. El dispositivo de comunicacion personal de manos libres de la
reivindicacion 18, caracterizado porque comprende ademas una baterla.

22, El dispositivo de comunicacion personal de manos libres de la
reivindicacién 18, caracterizado porque comprende ademéas una conexién
eléctrica cableada.

23. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 18, caracterizado porque comprende ademas una conexion
eléctrica inaldmbrica.

24. El dispositivo de comunicacién personal de manos libres de la
reivindicacion 18, caracterizado porque la banda para el cuello eldstica
comprende un cable plegable y un recubrimiento de caucho fiexible.

25. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 18, caracterizado porque comprende ademds un brazo con
peso unido a la segunda mitad de la banda para el cuello, el brazo con peso
de suficiente peso como para balancear el dispositivo de salida actistico y el
micréfono cuando el dispositivo se utiliza alrededor del cuello del usuario.

26. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 18, caracterizado porque comprende ademés medios para
controlar el volumen del dispositivo de salida aciistico.

27. El dispositivo de comunicacién personal de manos libres de la
reivindicacion 18, caracterizado porque el disposilivo de salida aclstico
comprende un altavoz de audio.

28. El dispositivo de comunicacién personal de manos libres de Ia
reivindicacion 18, caracterizado porque la banda para el cuello comprende



una cavidad que facilita el retiro y el despliegue del cable eléctrico conectado
al audifono.

29. El dispositivo de comunicacién personal de manos libres de la
reivindicacién 18, caracterizado porque comprende ademas un segundo
dispositivo de salida acistico unido a la banda para el cuello y que se puede
posicionar cerca de otro oldo del usuario.

30. El dispositivo de comunicacién personal de manos libres de la
reivindicaciéon 1, caracterizado porque comprende ademas una abrazadera
para el cuello unida a la banda para el cuello para proporcionar estabilidad
adicional a la banda para el cuello.

31. El dispositivo de comunicacién personal de manos libres de ia
reivindicacién 18, caracterizado porque el dispositivo de salida actstico es a
prueba de agua.

32. El disposilivo de comunicacién personal de manos libres de la
reivindicacién 18, caracterizado porque el micréfono es a prueba de agua.

33. Un dispositivo de comunicacién personal de manos libres para
llevario alrededor del cuelio de un usuario, caracterizado porque el dispositivo
de comunicacién comprende:

una banda para el cuello alargada para soportar el dispositivo
de comunicaciéon alrededor del cuelio del usuario, la banda para el cusllo
tiene caracteristicas de memoria y es plegable a lo largo de su longitud tal
que la banda para el cuello se puede formar en y fuera de varias posiciones
elegibles;

un dispositivo de salida actistico unido a la banda para el cuello
Yy que se posiciona cerca de un oldo del usuvario cuando el dispositivo de
comunicacion se lleva alrededor del cuello del usuario;

un micréfono unido a un primer extremo de la banda para el
cuello;

un audifono unido a un extremo de la banda para el cuelio, el
audifono es desprendible de la banda para el cuello y se puede insertar en



un oldo del usuario cuando el dispositivo de comunicacion se lieva alrededor
del cuello de un usuario; y

una abrazadera para el cuello unida a la banda para el cuello
para proporcionar estabilidad adicional a la banda para el cuello.



DISPOSITIVO DE COMUNICACION PERSONAL DE MANOS LIBRES

CAMPO DE LA INVENCION

[0001] La presente invencion se relaciona con el campo de los
dispositivos de comunicacibn personal de manos libres. Mas
especificamente, la presente invencion se relaciona con un dispositivo de
comunicacion personal que es utilizado por el usuario airededor del cuello.

ANTECEDENTES DE LA INVENCION

[0002] Los dispositivos de comunicacién personal de manos libres se utilizan
en una variedad de aplicaciones profesionales y personales. En general, los
dispositivos de comunicacién personal de manos libres son Utiles para
cualquier aplicacién en donde se desee proporcionar comunicaciéon en uno o
dos sentidos mientras se dejan las manos del usuaric libres para realizar
otras tareas varniadas. Los dispositivos de comunicacién personal de manos
libres son utilizados por, por ejemplo, operadores telefénicos y usuarios de
multimedia quienes reciben y/o envian comunicaciones utilizando el
dispositivo y al mismo tiempo, utilizan ambas manos para ofras tareas.

[0003] Lo auriculares son un ejemplo bien conocido de dispositivos de
comunicacion personal de manos libres. Los auriculares son tipicamente
utilizados en la cabeza del usuario y tienen parlantes opuestos, uno para
cada oreja del usuario, unidos por una banda para la cabeza la cual se
extiende sobre la cabeza del usuario. Estos dispositivos pueden también
incluir un brazo el cual tiene un extremo unido a la banda para la cabeza y un
segundo extremno que contiene un micréfono. Este brazo es a veces flexible
y contiene caracteristicas de memoria tales como que el brazo se puede
posicionar en y fuera de varias posiciones elegibles.

[0004] Una desventaja significativa de los auriculares conocidos es
que a veces resuitan incomodos de usar y se enredan con o interfieren con el
cabelio del usuario. Los auriculares conocidos tampoco son tan ajustables
como se desea regularmente y son tipicamente rigidos tal que no se ajustan
a un amplio rango de usuarios que tienen partes del cuerpo diferentes.
Debido a que los auriculares estan disgustos para estar en contacto



constante con las orejas y/o cabeza del usuario, muchos usuarios se quejan
de incomodidad en al cabeza y/o las orejas.

[0005] La solicitud de patente de Estados Unidos No. 10/218,277 por
el presente inventor Christopher Ganiz, la divulgacién de la cual se incorpora
aqul a modo de referencia, divulga un dispositivo de comunicacion personal y
sistema de altavoz de uso personal que se puede emplear alrededor del
cuello de un usuario. El sistema de comunicacién y altavoz incluye una
banda sujetadora para el cuello unida a una carcaza de altavoz y un brazo de
soporte del micréfono ajustable. La banda sujetadora para el cuello se puede
rotar alrededor del eje por 180° para convertirla de una configuracion del oido
izquierdo a una del oido derecho y viceversa. Hay una aimohadilla unida al
extremo distal de la banda sujetadora para el cuelio relativa a la carcaza del
altavoz. En una modalidad particular, la carcaza del altavoz puede
desprenderse de su base y es autométicamente cambiada al modo d
auricular en donde el altavoz se monta en la oreja de usuario.

{0008] La solicitud de patente arriba descrita resuelve muchos de los
problemas con los auriculares conocidos descritos arriba. Sin embargo, aun
son deseables mejoras adicionales sobre este dispositivo. Por ejemplo, es
deseable proporcionar un dispositivo mejorado que se ajusta mas féciimente
para acomodario a una gran variedad de tipos y tamafios de cuerpos. Es
deseable ademas proporcionar un dispositivo que se ajusta mas faciimente
entre el uso de auricular y audifono.

[0007] Como tal, es deseable proporcionar un dispositivo de
comunicacién personal de manos libres que supera las deficiencias de los
dispositivos conocidos. Es deseable proporcionar un dispositivo de
comunicacién personal de manos libres que se soporta a si mismo y es
sjustable para encajar en individuos que tienen diferentes partes del cuerpo.
Es deseable proporcionar tal dispositivo de comunicacién que es fécil de
poner y remover. Es deseable proporcionar un dispositivo de comunicacién
de manos libres que es ajustable para encajar ya sea un lado izquierdo o uno
derecho del usuario. Es deseable proporcionar un dispositivo tal que elimina
la incomodidad en al cabeza y las orejas generalmente asociada con muchos
auriculares conocidos. Es deseable ademéas proporcionar tal dispositivo de
comunicacion que mantiene y mejora la calidad del sonido producido y
recibido y el desempefio de los dispositivos actuaimente conocidos.
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The applicant Is hareby notified of the following in respect of the priority claimis) made in the intsrnational applicston.

1.[X] correction of priority clabm. In accardence with the applicant's natice received on: 12 April 2005 (12.04.2005),
the following priarity claim has been carrected, according to paragraph 176 of the PCT lving Guidelines where

spplication, ta read as follows:
US 05 January 2005 (05.01.2005) 11/029,911
E] even though the Indication of the number of the sarller application Is missing.

D even though the following Indicatlan in the priority claim is not the aame as the corresponding indication appearing
In the priority document:

2]

Addition of priority elalm. In accordance with the applicant's notice received on: ,
the following priority clalm has been added:

even though the indication of the number of the earlier application is missing.

even though the foliowing Indlcation in the priority claim ia not the same as the corresponding Indicstion appearing
In the priority decument:

3 D As a result of the eorrection and/or addition of (a) priority claim(s) under items 1 and/or 2, the {earliest) priority date Is:

4.[] Priority claim considerad not to have beon made.
The applicant falled to respond to tha Invitation undesr Ruls 28bis.2(a) (Form PCT/IB/318) within the prescribed tima limit.
The spplicant's notlos was recaivad after the expiration of the praacribed time limit under Rule 28bis.1{s).
The applicsnt's natice failed to correct the priarity claim so as to comply with tha raquirements of Rule 4.10.

The applicant may, before the technical preparations for intemational publication have been completad and sublaect to the
payment of a {es, request the Intarnational Bureau to publish, together with the international application, information
concerning the priority claim. See Rule 28bis.2(c) and the PCT Applicant's Guide, Volume |, Annex B2(IB).

B. D Where muitiple prigrities have bean claimed, the above ltam(s) relata(s) to the following priority claim(s):

8. A copy of this natification has been sent 10 tha recsiving Office and

to the Internations! Searching Authorhty (where the international search report and the written opinlon of tha Intarnational
Searching Authority have not yet been issued).

D the designated Offices (In acoordance with Ruls 83bis).

The Intsrmational Bureau of WIPO Authorized offlosr
34, chamin des Colombetios : R
1211 Geneva 20, Switzeriand Frangois BAECHLER (fax 338-7090)
Facsimlle No. {41-22) 338.70.90 Telaphone No. (41-22) 338 9544
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1. [x] The appiicant is hereby notified that the Intemational search report and the writisn opinion of the Intemational Searching
Authority have been asiabilshed and are tranamitied herewith.

Flling of amendments and siwtement under Articls 18: .
The applicant is entied, If he 80 wishes, to amand the claime of tha Intemational Appiication (ese Rule 48):
Whan? Thae time imit for filing such amendments is normally 2 montha from the date of tanemittal of the
Intamational Search Report; howeaver, for more detalls, see the notes on the accompanying sheet.

Whera? Directly o the Imemational Bureau of WIPO, 34 chemin das Colombetins
1211 Geneva 20, Switesriand, Fascimiie No.: (41-22) 740.14.35

For mors detallad instructions, ses the notes on the accompanying shest.

2, D The applicant is hereby notifled that no intemational search report will be established and that the declamalion undar
—  Articie 17{2)(a) to that effect and the writien cpinion of the Intematonal Searching Authorly are ransmitied herewith,

3 D With regard to the protest ageinst payment of {an) addifonal fee(s) under Rule 40.2, the applicant ls notfied that:

[[] the protest together with the decision theraon has been iransmitiad © the Intemational Bureau together with the
applicant's requent to forward the exts of both the protest and tha dacision thereon 10 the designatad Offices.

[] o decision has been made yet on the protest; the appiicant will be notifled as soon as a decision Is made.

4. Reminders

Shortly after the axpiration ¢f 16 months from the priority dats, the International application wil be published by the
International Bureau. i the applicant wiahes to avold or poétpone publication, a notice of withdrawal of the Intemational
application, or of the priority claim, muet reach the intamational Burasu as provided in Rules B0bis.T and 80bis.3, respectively,
before the completion of the technical preparations for Intemational publication.

Tha applicant may submit commants on an informal basia on the written opinion of the Imemational Searching Authorily to the
Intemational Buneau. The imemational Bureau will send a copy of such comments 1o all designated Offices unieas an
nternational prefiminary sxamination repornt has been or is to be éstablshed. Thase comments would aleo be made avallable to
the public but not betore the axpiration of 30 monthe from the priority date.

Within 19 months from the priority dats, but only in respect of some dasignated Offices, & demand for intemational prefiminary
examination muet be fiad i the applicant wishes to postpone the enty into the national phess untll 30 months from the priority
data (in some Officas sven lawr); otherwise, the applicant must, within 20 months from the priodty date, perform the prescribed
acts for anlry Into the national phiee belore those designated Offices.

n ra;.poct of other designatad Offices, the time limit of 30 months {or later) will epply avan If no demand |s fied within 19
monthe.

See the Annex to Form PCTAE/301 and, for detakis about the applicable time limits, Office by Office, sea the PCT Applicant's
Guide, Volume |l, Nationa! Chapiers and the WIPC Intemet site.

Name and malling address of the intemational Searching Authority | Authorized officer

T & Europsan Patent Ofice, P.B. 5818 Patentiaan 2 \
NL~2280 HV Rijewi]k Matthew Davis
Tal. (+31~70) 3402040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3018

Form PCTASA/220 (January 2004) . {568 notas on accompanying sheet)



NOTEST FORM PCTASA220

Thess Notes are inlendad to give the basie insbructions conoaming the fifing of amendments under articls 19. The
Notes ara based on the requiremants of the Patent Cooperation Treaty, the Reguistions and the Administrative insiructions
under that Tresly. in cane of disorepancy betwesn thass Notes and thoss requirements, the latier are applisabie. For more
daisiled nformalicn, ses alo the PCT Applocant’s Guide, a publication of WIPO.

In thass Nates, "Articls”, "Ruls®, and "Section® refer to the provisions of the PCT, the PCT Regulsfions and the PCT
unn-rmumw

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 18

The applicant has, after having received the itemnationsl ssarch report, one opportunity to amend the olaims of the
mismahonal application. & should however be smphasized thet, since all parie of the intemational spplioation {olaims,
duscrpton and crawings) may be amendad during the intlemational preliminary examination prooedure, there s ususly
mnndbﬂnmmimnbdhdnmurﬂnrhhhﬂwd-u..a hq:plhlﬂnmhhldnrbhphﬁhd
lor the purposse of provisional protsction: or has ancther reason for amanding the claime befors Intemnational phulioation.
Fusthermore, i should be emphasized that provisional protedtion is svalable in some States only.

What paris of the intematianal application may be amanded?
Under Article 19, only the claims may be amended.

During the inlemational phasa, the dasims may siso be amended (or further amended) undar Article 34 before
the infemalional Prefiminary Examining Authorlly. The descriplion and drawings may only be amanded under
Asticls 34 bafore the intemational Examining Authority.

unn-mrymu-nm;h-.dp-hdhlmn appliastion may be amended under Artiols 28
or, where applioshie, Article

When? Within 2 months from the dais of traremitial of the intemational search repoit or 16 months from the priorily
diate, whichever lime limit expires luter. k should be nolad, howevar, that the amendmar©is will ba considered
-hmnuhunnumdmhnillhqnmdhyﬂnlﬂhndhdmdhhnﬂﬁhdh
m?rmhummhmmuhmummuumpm
{Rule 46.1

Whare not to file the amendmanta?

The amendments may only be fled with the inlamational Bureau and nol with the recsiving Office or the
Intamationsi Searching Authority (Fule 46.2).

Whare a demand lor intemationa) preiminary sxaminstion has been /s filed, sss below.

Haw? Elkher by canosling ons ar more entire alsims, by adding ons or more new alaims or by amending the lext of
one or more of the claims s fled,

A raplasement shaet muat be submilind for sach shest of the daims which, on ascount of an amendment or
amandments, ciffers from the ahest originally Sied.

Al the tizitns sppearing on a replacement shee! must be rumbered in Arsbic numarsls. Whers a algim s
canosiied, no renumbering of the other claima is recuired. in all cases wheme claims are fenumberad, they must
be renumbered conseoulively (Adminisiralive instructions, Section 205{b)).

The amendments must be mads In the anguags in which the Intemational spplication is to be published,

What documents must/maey acoompany the amendments?
Latter (S8action 205(b)):
The amendments must be submitted with a letier,

Tha letter will not be published with the intemational application and the amended disima. It should not be
contused with the “Statement under Articie 18(1)" (ses baiow, under “Statement under Article 18(1)").

The letter must be in English or French, al the cholcs of the spplicant. However, If the language of the
international application is English, the letisr musi be In English; if the languags of ths intarnational application
is Franch, the lsitar must be in Franch.

Notes to Form PCTASA/220 (first sheet) (January 1964)
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NOTES TO FORM PCT/ISA/220 (continued)

Tha istter must indiats the ffermnoes between tha ciaims s Fed and tha olaims as amended it must, n
partioulsr, incioate, in connection with each olaim appeaning in the Mamational application (it being understood
that identical Indications conosming several daims may be grouped) whethar

(I the olasm i unchenped:

(f) theclalm = oancellad;

() the clam = new;

(w) the claim replates one or more olams = Bled;

(V) the olaim = Lhe result of the divison of & claim s Sed.

The following sxampies Kiustreia the manner in wirioh smendments must be expileined |n the
aocoMmpanying letter.

1. [Whare originaly them wers 48 olsma and sftar amendrment of some alwms there are 51}
"Cileims 1 o 25, 31, 12, 34, 35, 37 o 48 replaced by amended claims bearing the same numbere;
dairma 30, 33 and 36 unchanged; new claims 49 o 51 added *

2 [Whers originally thers were 15 olanms end after amendment of ol claims there are 11]:
"Cimirma 1 to 15 replased by amended claims 1 to 11.°

. 3. [Whem ariginally thers were 14 olaims and the amendments consist in cancediing some alaims and in scding
new claima]:

"Cluirms 1 to § and 14 unchanged; olaims 7 to 13 canocslied; new oaims 15, 16 and 17 added " or

"Claime 7 tp 13 oarceled; new olaima 15, 18 and 17 added, sl pther oleims unchanged *

4. Where variows kinds of amandmenis are made]:
“Clasrma 1-10 unchanged; olaima 11 10 13, 18 and 19 canoslad. slaims 14, 15 and 1€ replaced by amended
olamm 14; cladm 17 subxivicded nto amended olsima 15, 18 and 1 7; new olomes 20 and 21 added .®

“Statement under witole T#(1}" (Fuse 48.4)

The amenciments may be sccormpanied by a statement explaining the smendments and indiesting &ny impaat
that such emandmants might have on the desarfpilon and the drasings (which carnot be amendad under
Articke 19(1)).

The stsimment will b publisved with the intemational appication and the smended claima.
R mrust he in the mnguage in which the internstional apppliostion bs (o be pubdehed.
k must ba brisf, not exoeeding 500 words If In Engliah or if transisted into Engheh.

it should not ba aonthused with and doss ot repl 2oe the lstter indiosting the diferenoss between ths claims
a filsd and 28 smandad | must be Sed on & separats shest and must be Kiertifed xs such by a heading,
proter sbly by raing the words “Siatement under Artice 19(1)."

f may nol contain any dsparaging commants on the intarmetional search report or the relsvance of okations
contsined in that repor. Fefersnoe Lo citations, relevent 10 a given oleim, oortained in the intemational saarch
repcart may be made only in cormaction with an amendment of that olaim .

Consaquenca ! 2 demand for intarnzticnal preliminary sxaminastion has airesdty besen Med

Ht, at the time of fikng &y amandments under Article 19, a demand for intem xtional prefaminary sxamination
has alrendy been submittad, the applicart must preferably, &t the sams lima of filing the amandmants with the
intermation sl Bureau, aisa Kis 1 copy of such amendmaernts with the inlemational Prelimnary Examening
Authority (see Rule 82 2{a), fst sentance).

Conssquanoes with regard 1o trensixtion of tha tsrnationsl application for entry into the natienal phass

The applioart’s Mtention is drewn o the fact that, whers upon sniry nio the national phass, & transletion of the
dm-mﬁduﬂ.kﬁ.ﬁmyhmhhhﬂ“hh@dﬂc&d% n=tead of, or
n addition to, tha trarmulation of the daims s fed.

For further detalis on {he reqursmants of sach designxiadieisciad Offios, sss Vohrne |l of the PCT Appticant's
Guridle.

Notas to Form PCTASA/220 {ssoond sheet) (January 1994)

BNBDCD <x8 LSAZ20MNTEMNPA_|_>



" PATENT COOPERATION TREATY | Sj'
PCT
' ST

INTERNAT!I NAL SEARCH REPORT
(PCT Aricle 18 and Rules 43 and 44)

Applicant's or agants fie refarence FOR FURTHER eo0 Form PCTASAZ20
4848-00331 ACTION 85 well as, where eppiicabis, em 5 below.
International application Na. intemational filing date (day/monthysear) (Eariest) Priority Date (day/morthyeer)
PCT/US2005/000297 06/01/2005 08/01/2004
Appiicant

KOS8 CORPORATION

This Inteenational Ssarch Report has been prapared by this Inlemational Searching Authortty and is tranamitied to the appiicant
according to Articia 18. A copy ls being tranamified 1o the International Bursau,

Thie imemational Search Report consiets of & total of é sheata.
m ItIs atso accompanied by a copy of each prior art document cited In this report.

1. Basis of the raport

a. With regard (o the language, the intemational search was carmiedc out on the basis of tha intemational application in the
language in which it was flled, uniess otherwise indicated under thia tem. :

[(J e inmenationsl ssarch was carried out on the basis of a transiation of the Inwemational spplication fumished 1
this Authority (Rule 23.1(b)).
b. D With regard 10 any nuciootide and/or amino acid sequence disciosed In the ntemational appiication, eee Bax No. I.
]

2. Curtain claims were found unsearchable (See Box li).

3. [] unity of nvention is lacking (ses Box ().

4. With regard to the titie,
[X] the textis approved as submitied by the applicant.
[[J thetexthas been estanished by this Authortty to read as follows:

5. With reard (o the abstract,
[X] the sexiis approved as submitted by the appiicant

[:] the taxt has been established, according 1o Rule 38.2(b), by thie Authority az it appaars in Box No. IV. The applicant
may, within one month from the date of malling of this Intemational esarch report, submit comments 1o this Authority.

6. With regard 10 the drawinge,
a the figure of the drawings 10 be published with the sbsiract s FigureNo. __1
[X]  sssuggested by the appiicant.
[[]  asselected by this Authority, bacauss the spplicant falled ko suggest a figure.
[C]  ussekected by this Authortty, becaise this figure bater characterizes the invention.
b. [] none of the figures is 1o be published with the abstract.

Form PCT/ISA/210 {tirst sheet) (January 2004}
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Box No. Vil Certain defects In the International appiication

The following defects in the form or contents of the intemational application have been noted:
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WRITTEN OPINION OF THE Intemnational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/000297

Reference is made to the following documents:

D1: US 2002/173346 A1 (WANG CHIN-YANG) 21 November 2002 (2002-11-21)

D2: US-A-5457 751 (SUCH ET AL) 10 October 1995 (1995-10-10)

D3: US-B1-6 519 345 (YANG CHIN-HUI) 11 February 2003 (2003-02-11)

D4: US-A-6 018 585 (AKINO ET AL) 25 January 2000 {(2000-01-25)

D5: WO 03/055183 A (MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD;
FUNAYAMA, TOSHIYUK; ITO, MAM) 3 July 2003 (2003-07-03)

Re ltem 1V
Lack of unity of invention

The application lacks unity within the meaning of Rule 13.1 PCT for the following
reasons:

1. The present application contains three independent claims relating to an apparatus
(claims 1, 18 and 33). According to Rule 13.1 PCT, a plurality of independent claims
of the same category must relate to one invention only or to a group of inventions so
linked as to form a single general inventive concept (Rule 13.2 EPC). Such a single
inventive concept cannot be found in the present claims, which can be subdivided
into two groups:

Group | (claims 1 to 17 and 33):
A hands-free personal communication device for wearing about a user's neck,

comprising an elongated elastic neckband having memory characteristic, an
acoustic output device and a microphone.

Group H (claims 18 to 32);
A hands-free personal communication device for wearing about a user's neck,

comprising an elongated elastic ngckband, an acoustic output device and an
earphone.

Form PCTASARZ37 (Separats Sheat) (Shest 1) (EPO-January 2004)
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WRITTEN OPINION OF THE . ' international application No.
INTERNATIONAL SEARCHING :
AUTHORITY (SEPARATE SHEET) PCT/US2005/000297

2. The common features, which are already disclosed by document D1 (the references
in parentheses applying to this document), are

a hands-free personal communication device (fig. 1) for wearing about a
user's neck (fig. 2), the communication device comprising an elongated
elastic neckband (1) for supporting the communication device about the
user’s neck and an acoustic output device (3) attached (31) to the
naeckband an positionable near an ear of the user when the
communication device is worn about the user's neck {fig. 2).

The common features are therefore not novel.

3. The remaining special technical features of the two groups of inventions are
therefore represented by:

Group I:
A neckband having memory characteristic and the provision of a microphane.
The subject-matter of the first group deals with the problem of adjusting a
hands-free device and transmitting a user's voice. The technical effect is that
of being able to make a hands-free device fit to various body proportions and to
use the device to transmit voice data.

Group Il:
An eamhone attached to an end of the neckband.
The subject-matter of the second group deals with the problem of allowing

private conversations with a hands-free device. The technical effect is that
third parties cannot listen to conversations.

These remaining features are not the same or corresponding and aim {0 solve
different problems.

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/000297

4. Since the aforementioned remaining features have nothing relevant in common, i.e.
the subject-matter of the respective group of claims refer to different specific
technical features without any relationship with respect to each other and gim to solve
independent specific problems, no single general concept linking the different

inventions can be seen. Hence, the application contains two inventions and lacks
unity within the meaning of Rule 13.1 PCT.

Re ltem V
Reasoned statement with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

1. The present application does not meet the criteria of Aricle 33(1) PCT, because the
subject-matter of claims 1, 18 and 33 does not involve an inventive step in the sense
of Article 33(3) PCT.

1.1 The document D1 is regarded as being the closest prior ant to the subject-matter of
claim 1, and discloses (the references in parentheses applying to this document) a
hands-free personat communication device (fig. 1) for wearing about a user's neck
(fig. 2), the communication device comprising:
an elongated elastic neckband (1) for supporting the communication device about the
user's neck,
an acoustic output device (3) attached (31) to the neckband (1) and posutlonable near
an ear of the user when the communication device is worn about the user's neck (fig.
2); and
a microphone (2) attached to a first end of the neckband.

The subject-matter of claim 1 therefore differs from this known hands-free device in

that it addltlonally SPeclﬂes mmnnmha:acmnsims_oune_ngclsband_aunmm:n
h V. |

The technical effect provided by this difference, is the pogsibility to adapt g
kband to diff bod tions.

Form PCTASA/237 (Sepamate Sheet) (Sheet 4) (EPO-January 2004)
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WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/000297

The problem to be solved by the present invention may therefore be regarded as

how to make a neckband adjustable to varying body proporions.

The solution, however, is considered a straight forward implementation of known
bendable materials with a memory effect, as e.g. disclosed in document D2 (cf.
abstract; "the suppont means ... is ... U-shaped, and may be further shaped, such that
it generally conforms to the user's neck”) which shows a similar headset.

The person skilled in the art would therefore, without the need to exercise any
inventive activity, employ a material with memory effect for the neckband disclosed in
D1 and arrive at the subject-matter of claim 1.

As a consequence, the subject-matter does not involve an inventive step (Article
33(3) PCT) and does therefore not meet the requirements of Article 33(1) PCT.

1.2 The document D1 is regarded as being the closest prior art to the subject-matter of
independent claim 18, and discloses (the references in parentheses applying to this
document) a hands-free personal communication device (fig. 1) for wearing about a
user's neck (fig. 2), the communication device comprising:
an elongated elastic neckband (1) for supporting the communication device about the
user's neck, and
an acoustic output device (3) attached (31) to the neckband (1) and positionable near
an ear of the user when the communication device is worn about the user's neck (fig.
2).

The technical effect brought about by this difference is the gbility to listen to
telept i in private.

Form PCT/ISA237 (Separate Shesi) {(Sheet 5) (EPO-January 2004)
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WRITTEN OPINION OF THE International appiication No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) . PCT/US2005/000297

The problem to be solved can therefore be formulated as providing & user with
f vi ion wi i ies listeni

The solution, however, although implemented in a slightly different way, is
considered to be anticipated by document D1, which foresees an engaging hole for
an earplug (cf. paragraph [0015]; "the receiver ... can provide an engaging hole ... for
connecting with an earphone wire").

As a consequence, the subject-matter of claim 18 does not involve an inventive step
(Article 33(3) PCT) and does therefore not meet the requirements of Article 33(1)
PCT.

1.3 The same argumentation applies to the subject-matter of independent claim 33,
which, in addition to the subject-matter defined in claim 18, specifies the use of a
material with “memory characteristics”.

However, as already outlined in paragraph 1.1 above, the use of a material with
memory characteristics is considered to fall within the choice of options obvious to a
person skilled in the art, therefore not providing anything of inventive significance.

As a consequence, the subject-matter of claim 33 lacks an inventive step (Article
33(3) PCT) and does therefore not meet the requirements of Article 33(1) PCT.

2. Dependent claims 2 to 17 and 19 to 32 do not contain any features which, in
combination with the features of any claim to which they refer, meet the requirements
of the PCT in respect of inventive step, see documents D1 to D5 and the
corresponding passages cited in the search report.

3. The subject-matter defined in claims 1 to 33 is, however, industrially applicable
(Article 33(4) PCT).

Be item V]I
Certain defects in the international application

Form PCT/SA237 (Separate Sheet) (Sheet 8) (EPO-January 2004)



\

WRITTEN OPINION OF THE Imternational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/000297

1. The reference to the "device of claim 1"in dependent claim 30 appears to be wrong
an should have referred to claim 18 instead.

2. The application number cited in paragraph 5 of the description should have been
replaced by the publication number in order to facilitate retrieval by the public.

Form PCT/ISA/237 (Separate Sheet) (Sheet 7} (EPO-January 2004)
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1

DOUBLE-FUNCTIONED HAND-FREE
DEVICE FOR CELLULAR TELEPHONE

BACKGROUND OF THE INVENTION

A suspended micropbone for cellular 1elephone disclosed
in a mono-funciioned U.S, Pat. No. 5,778,079 shown in FIG.
1 is used 10 sense vibration of a user's vocal conds during
voca! commupication. The scnsed vibration is tben for-
warded to a processing circuit for amplification via s spriog.
In this czse, he spring, a5 a wransmission medium, has 8
considerable open space with a limiled transmission capa-
bility that eruld distort fidelity and weaken vibration ampli-
tude of vocal cords 10 indistingnishable degree occasionally.

In view of sbovesaid imperfeciion, the ioventor of this
invention is lo provide an improved mechanism pertaining
to the subject maiter in the hope that it would be bolpful in
some respects lo people’s daily livinp.

SUMMARY OF THE INVENTION

The primary object af this invention is 10 provide a
double-funclioned hand-free device for celiular telephone, a
microphone thereof is capable of collecting sound wave
direcily or seming vibration of vocal cords. .

In arder 1o realize abavesaid object, this invention is
characterind in:

a neck hanper connceled with one end of a microphone
casing which i altached 10 a user’s throst portion; twa
circuits housed in the microphone casing including 2
direct sound-receiver circuit and a circuil for seasing
vibration of vocal cords; a switch conirolled by a
tumable siew cover on the micyopbhone casing for
swilching helween thase lwo circuils alternstively; and
a sound-receiver hole being driven 10 open or close by
turning the slew cover (o meet on-the-spot require-
menis,

For more detailed information regarding this invention
together with further advapiages or features thereof, at least
an example of preferred embodiment will be clucidaled
below with reference 16 the annexcd drawings.

BRIEF DESCRIFTION OF THE DRAWINGS

The relaled diswings in conneciion with the denailed
description of this invention, which is 1o be made Iater. are
described bricfly as follows, in which:

FIG. 1 is a schematic plane view of a comventional
microphone assembly;

AG. 2 iz a schematic bree-dimensional view of thix

invention;

F1G. 3 is s cutaway sccional view of a microphone of 1his
invention:

FI1G. 4 is a sound-transmiticr circuil of this invention:

F1G. 8 i5 a schematic view showing that when a sound-
receiver hole of the microphone of this invention is opeoed
or closed; and

FIG. 6 is u disposition diagram of this invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

As illusinked in FIGS. 2 and 3. a double-funcrioned
hand-free device for cellular telcphone of this invention
comprisex ap earphone 1, a plug 10, a microphone casinp 2,
and 2 neck hunger 20. The microphone casing 2 having one
end connecied with the aeck hanper 20 & composed of an

BNBDOCID <US____ 8519345B1_|»

s
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15
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upper and & lower shell 22, 23, wherein the lower shell 23
is coupled to a sounding element 5, rubber-made element for
exarnple, through an inlerposed sponge body 4, and is
sepanated from the upper shell 22 by a slit 50.

Morcover, 1 dumper Jayer 6 with 3 sound-transmitier
circuil 7 attached thereon is resided on the sounding clement
3 for secluding poise. The sound-ransmitier circuit 7
(sbown in FIG. #) furtbor comprises some known compo-
pents oy circuits, including a melallic conduclive piece, an
upper and a lower piezoeleciric ceramic piece, a circuil
board, an amplifier, eic, wilhoul nesding reileration here,
and is commuaicable with a sound-receiver circuil 7' housed
in a termable slew cover B al the top end of the upper shell
22. The vibration-iransmifier circoit 7 and the sound-
receiver circuil 7' are controlled and selected by a switch 70.

A plurality of arcuate fanges 221 is disposed on & top
edge 220 of the upper shell 22 oppaositely for engaging with
correspondent arcuste grocves 800 formed in 1be inner wall
of the turnable slew cover B, and a throngh hole 21 is
perforated in the top edpe 220 of the upper shell 22 sbove
one of the arcuate flanges 221, wherein a recessed face 801
in the slew cover 8 is extended 10 form a icll and a right
siopper 80, 802 apd a middle space 803 for positioning the
swilch 70, adjacent o the left end of the recessed face 801
scearding o F1G. 3.

A sound-receiver hole 81 is arranged at a lateral wall of
the slew cover 8 corresponding to 1he through hale 21 in the
upper shell 22 of the microphone casing 2 for secluding
outside noise. Meagwhile, on the recessed face 801, from the
upper end to the lower, a sponge laver 82, & sounding laycer
83 (rubber-made for example), a damper layer 84 for seclud-
ing noise, and ancther sound-receiver circuit 7° are slepwise
overlapped, wherein the switch 70 on the other sound-
receiver 71 is inleracted wilh apd controlled by the stopper
80, $02 exiended from the recessed face 801 of 1be turmable
slew cover B. (As the sound-receiver circuit 7' is composed
of known components including a roetallic conductive picce,
an upper and a lower piezoeleciric ceramic piece, a circuit
board, an amplifier, ete, shown in FIG. 4. it won’t be
reiterared berein.)

Alter the neck hanger 20 is placed on hisher neck and the
lower shell 23 of the microphone casing 2 is attached o
his/her throat portion as shown in FIG. 6, the slew cover ¥
is tuned to have the switch 70 swiiched lo select the
vibration-iransminer circuit 7, and have the Jower shell 23
closed and the saund-receiver bole 81 turned stagperingly 10
the through bole 21 in the upper shell 22 for secluding
outsice noise in the case sensing of vocal-cord vibration is
desired. On the contrary, for direct sound-iransmission,
abovesaid operstion is invened to have the sound-receiver
circuit selected, the sound-receiver hole 81 opened to link
with the through hole 21 (shown in FIG. 5).

In shorl, the merits of this invention may be summarized
as the following:

1. A double function for receiving both vibration wave
and sound wave is endued to this iovention for meeting
diffcreni requircments. )

3. The wrnable slew cover is desipned 1o drive the swilch
and open or close the sound-receiver bole for seciuding
oculside noise if desired.

3. As the turnshle slew cover is disposed on the micro-
phone casing, il is particularly convenicot for manipulative
operation.

Although, thir invention has been described in 1erms off
preferred embodiments. i1 is apparcnt 1hal numerous varia-
lions and modifications may be made without departing
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from 1he 1rue spirit and scope thereof, as set forth in the
following claims.

What is claimed is:

1. A double-fupciioped hand-free device for cellular tele-

pbone comprising:

2 micvophone casing, comprising an upper and a Jower
shell, having one cnd coanecied 1o & neck bangsr;

a plurality of circuits housed in the microphone casing,
including a direct sound-receiver circuil and a circuit
for sensing vibration of vocal cords: and

a swilch controlied by an interactive stopper of & turnable
slew vover, wherein the slew cover is disposed on the
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microphone casing for conirol opening or closing of a
sound-receiver hole therein synchronously to permil it
10 communicate or nol with a through hole of the
microphope casing for direct sound-communication or
vibmtion-iransmission of vocal cords so a8 to meet
on-the-spol requircmenis.

2. The double-functioned hand-free device for celllar
telephone acconding 1o claim 1, wherein the upper shell and
the slew cover are combined by jointing a plurality of
arcuste flanpes with corresponding arcuate grooves.
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NECK PHONE

BACKGROUND OF THE INVENTION
[0001] 1. Ficld of The Invention

[0002] The presem: invention relmes o » nock phone, and,
particularly. 1o a hanging band with a iraosmilier and a
reciver, which is possible 10 be nmg on the neck of & user
o perform a (wnciion of phone set.

[0003] 2. Duseription of Relaied An

[tNNH] A mubile phone has brought us a greal convenience
hexause it i oewibie for us lo tansmit messeges whercver
and whwmever, thiat is, 2 phone call can be made or received
without heame himsted by the timwe and the location. Hence,
il is grostly Ikiplul fir 2 busioss communication or a
permal comarsatisn. This ax why the mobile phone is so
popularly uwad suwx i has wun avatlshle in the markel.

[0005] Mhmuses, tin nndub plawe brings us certain side
effect alar |oor mstamnce, 11 g~ mot sale that using the mobile
phane dunny drang & var on lin 1ox! so that some of the
countries have hgnlated agane the mobile phone being
held for ransmimimy ur recerving pluine calls during a drive.

[00D6] Accordingly. 3 hambw! Inx iransmitier-receiver
has heen devehypwd Ror tine pser 1o comply with the legis-
lation. The conventivnal hambwl fros iransmitier-receiver
provides a hund ax the headphon: chws with an end thereal
having a fla camlxone covering an car and the other end
thereof baving a tramsmitter such as a microphone. Although
the loudspeaker in a car ¢an be uscd instead of the earphone
as an output, mustly the 1ype of the hand over the bead with
the carphone covering the var micropbone is used mmch
earlier and mare pupular.

[0007] Shoricomings af the headphone are that the band
covering the head with the carphone covering the ear may
disturb the hairdyle and result in an uncomfortable ear
muscle. It is more serious that it may leads 1o & siagnation
of the industrial lcchnology once the 1ype of beadphone is
kept using withaut any chaage.

SUMMARY OF THE INVENTION
[0008] An obhjcct of the presem invention is to provide a
neck phone, which has a banging band with rwo ends thereof
o fit with the neck of & user sougly o overcame he
shoricomings of the headpbone.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present imvention can be more fully undersiood
by referencing 10 the following descriplion and accompa-
nying drawings, in which:

[0010] FIG. 1 i a pemspective view of a headphone
sccording 10 the present iovention; and

[0011] FIG. 2 is a perspective view illusirating the head-
phone in use.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

[0013) Referring o FIGS. 1 and 2. the creativeness of a
neck phome according 1o the prescal invention basically
resides in that the peck phone has iransmitting and the
receiving perts thereol properly accommodaie to the mouth
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and the ear of o person respectively as soon as the neck
phone is hung on the peck of the person. Accordingly, the
peck phone of the present invention comprises a hanging
band 1, a trapsmitier 2, and a receiver 3.

[0013] Wherein, the hanging band 1 bas s shape of open
loop such that it i possible 1o be tmng on the oeck as shown
in F1G. 2. Further, the hanging band ] can be designed 1o
provide double ssctions as shown in FIG. 1 such that the
width or the loop diameter is adjusiable. h is noted that the
design of double sections for the banging band is prior an so
that no detail with regard to the design will be described. In
order 10 louch the peck snuply, both ends of the hanging
band heve an inward bend 10 copetitule 8 touching pierce 11
respectively.

[0014] The transmitter 2 is composed of a microphone 2
with a connecting rod 21 and is atiached 1o the hanging band
1 at an end pan thereaf by way of an engaging device 23.
The engaging device 23 dllusirated in FIG. 1 is a clip, but i
is only an exsmpic oot for a limitstion. The connecting rod
21 can move pivatally with respect (o the banging band 1 for
an angular sdjusirnent, for instance, by way of an sdjustable
screw as shown in FIG. 1. The microphone 22 provides an
electric wire 221 with a plug for connecting with a mobile
phone. This is also belongs (o prior ar! and no detail will be
described.

[00L5] The recuiver 3 is a speaker and can be connected to
another end part of the hanging band 1 by way of a joining
device 31 movably or fixedly. The joining device 31 is a clip
shown in FIG. 1, but it is only for taking an example and not
a Limitation. The receiver 3 also provides an electric wire
with a plug for connecting with the mobile phone. 1n order
I imensify the power and 10 las! the outpul, a conventional
pawer source can be added. In addition, the receiver 3 can
provide an engaging hole 32 for conmecting with an ear-
phone wire such that a carphone can be used for receiving
phone calls instead 35 soon 35 the power becomes weak. The
engaging hole A2 bas a required circuit therein for iransmit-
ling the sound sigpal.

[0016] Referring 10 FIGS. 1 and 2 again, 5 s00n a5 the
neck phane of the present invention is wors, the banging
band 1 is bung oo the neck of a user such that the receiver
3 can be located naxt 1o one of the ears and the iransmitier
2 cun be located pext 1o the mouth. Thus, the operation of
ransmilting or receiving call can bhe without any
assistance of a hand coovenicntly. In addition, while the
geck phone is used, the hairsiyle cannoe be disturbed as the
conventional beadphone does. .
[0017] While the invemtion bas been described with ref-
srence 10 preferred embodiments thereof, it is 1o he under-
stood that modifications or variations may be casily made
withoul departing from the spirit of 1his ipvention, which is
defined in the sappended claims.

What is claimed is:

1. A neck pbone, comprising:

a hanging band, providing a shape of an open loop with
1wo ends;

a lransmitier, heing a microphone with a connecting rod
being joined to one of ke ends of (he hanging band. and
baving an electric wire with a plug fitting with a socket
in a mobile phope: and
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a receiver, being a speaker conpected to another end of the
hanging band, sand having a another electric wire with
arnther plug for fitting with the sockel in a mobile
phane;

wherehy, when hanging band is hung on the neck of s
user, the user can aperate to ransmit » call and receive
incumiog sipnal.

2 The neck phone according 10 claim 1, wherein an
vnzaing device joins the conoecting rod 1o 1he banging
humf, and another engaging device joins the receiver lo the
bamzsng band.

M In nek phone according 1o claim 1, wherein the
cowmecting rod can move pivolally with respect 10 the
banzme hand.
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4. The neck phone according 1o claim 1, wherein the
receiver may provide an electrically connected socket for
being inseried by an earphone.

5. The peck phone acconding 1o claim 1, wherein the
receiver may be added 2 power source.

6. The peck phone according 10 claim 1, wherein the
haopiny band is composed of band sections with an adjust-
able length.

7. The neck phone according to claim 1, wherein the two
ends of the bangiop band may provided wilh & bend 10
constitute a 1ouching piece respectively,
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1
WATERPROOF MICROPHONE

FIELD OF THE INVENTION

The present invention relates to & waterproof microphone
capable enhancipg various propertics while maintaining »
water resisiance.,

BACKGROUND OF THE INVENTION

In 3 walerproof micropbooe generally used, often, ap
ucoustic 1erminal unit is covered with & waterproof film, for
example, such as a plesiic film, rubber, eic., on the suppo-
silion that & user erroncously drops it inio waler.

In this waterproof film ix se1 10 an appropriate shape and
thickness s0 thal it is not broken even if a fixed waler
pressure exerts thereto and returned to its original shape.

In the thus sel waterpmof microphone, s soupd wave
having passed iransmined the waterprool film arrives at 1be
acoustic lerminal umil.

Accardingly, for enbancing various properties such as the
sensjlivily, frequency respopsiveness, eic. of the waterproof
microphone, it is necessary 1o make the waterproof film as
thin as possilile.

SUMMARY OF THE INVENTION

An object of tbe presenl invention is [ulfilled with such
the nceds as described, and is 1o provide s walerproof
microphone capable of maintaining a water resislance cven
if & thickness anxl a shape of a waterproof film is suitsbly set
and of enhancing various propertics.

The waterproof microphone sccording to the present
invention comprises 2 case, an acoustic lerminal unit
encased into the case through a unit bolder and a unit case,
a wawerproof film provided 50 as to cover a front acouslie
terminal and a rear acoustic ierminal of the acoustic terminal
unit, and a conirol means provided so as 10 control defor-
mation of the waterproof film betwecn the acouslic icrminal
unit and the waterproof Glm.

In this case, as the control means. there can be employed
the construction in which a rod-like member, a mesh or the
like is arranged pamallel with the waterproof film. These
rexd-like member, the mesh or the like may be arranged al a
suiteble position s0 that they come in contact with the
waterproof film when the waierproof film is deformed due 1o
the fixed water pressure to thereby control the deformation
of the waterproof fitm vniformly.

With tbe constitution as deseribed, sioce the deformation
of the waterproof film is controlled unifarmly by the control
means, even if the user sbould drop the micropbone into
waler erroncously, the waterproof film is not broken.

Accordingly, the shupe, the thickness or the like of the
waterproof film can be suitably set whereby various prop-
ertics such as the Rensitivily, the requency responsiveness,
eic. van be enhanced.

Further, in the casc where the control means comprises the
mesh arranged parallel with the waterproof film, the mesh
scis a5 8 diaphregm having a low acoustic impedance in
normal use, 1hus pol impeding various propertics.

Further, in this warproof microphone, the walcrproof
film comes in close contact with the mesh (o form & oumber
of small diaphregms which absorb sound in waier.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view showing one embodiment of a
walerproof microphone according to the preseni invention;
und
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FIGS. 2A and 2B are respectively schematic sectional
views showing the funciion of a control means of the
waterproofl microphone shown in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

One embodiment of the waterproof microphone accord-
ing to the present invenmion will be explained hereinafler
with reference In the drawings.

Referring o FIG. 1, a waterproof microphone 10 in used
for & head-ser which is used, for example, for a water
serobics.

The waierproof microphene 10 inchudes & case 11 con-
necied 1o a stem of (he head-sel (noi shown), and an acouslic
terminal unit 12 encased in the case 11.

The acoustic terminal vnil 12 is supponed on the case
through a upit bolder 13 and a unit case 14. A front acoustic
terminal 15 and a rear acoustic terminal 16 are covered with
waterproof films 17 and 18, respectively.

The waterproof films 17 and 18 are formed into a prede-
termined shape by PET (polycthylencierephialaie) baving a
thickness of 4 ym. Even if the waterproof microphone 10 is
suhmerged inlo a predetcrmined depth, these walerproof
films 17 and 18 are not deformod and broken due 1o the
waler pressure, and are restored 10 their original shape when
waler pressure is released.

A contro]l means 20 for controlling delormation of the
waterproof films 17 and 18 is provided between the acoustic
terminal upit 12 and the waterproof films 17, 18.

The conirol means 20 comprises stainless stecl meshes
21, 22 arranged parallel with the waterproof films 17, 18,

The stainless stex] meshes 21, 22 have a wire diameter of,
for example, 0.1 mm, #100, and are arranged a1 » sjlable
posilion so that they come in contact with the walerproof
films 17, 18 when the laner are deformed due to the fixed
WaIET pressure.

Opemtion of the waterproof microphone 10 will be
explained hereinafier.

As shown in FIG, 2A, in the waterproof microphone 10,
when in normal use, the walterproof films 17, 18 are in the
stale paralle] with the sininless siecl meshes 21, 22,

At this time, since the stsinless steel meshes 21, 22
operale as a disphragm having a low scoustic impedsnce,
they affect variovs properties of the waterproof microphooe
10 Jess.

On the other hand, for example, a user drops waterproof
microphone 10 imo water, the waterproof films 17, 18 are
deformed, as shown m FIG. 2P and come in close contacl
with the slainless siee] meshes 21, 22,

Acvordingly, even if waler pressurc acting on the water-
proof films 17, 18 increases, the waterproof films 17, 18 are
coatrolled in tbeir deformation by the stainless sicel meshes
21, 22 and are not likely broken.

When the waterproof films 17, 18 come in close contact
wilh the stainless sicel meshes 21. 22, the waterproof films
17, 18 xre formed into a number of diaphragms divided into
a small area, the waterprool microphone 10 can absorb
sound in waier, also.

As duscribed above, aceording to the waterproof micro-
phone 10 of the prerent embodiment, since the deformation
of the waterproof films 17, 18 is controlled uniformly by the
contre) means 20, even if tbe thickness, shape and the like
of the waterproof {ilms 17, 18 are suitably set, there is less
possibility that rupsure or the like caused by waler pressure
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Accordingly, according 1o the waterproof microphooe 10
in the presenl embodiment, various propertics such as the
sensitivity, frequency responsivepess or the like can be
ephanced as compared with the cogventional waterproof
microphone.

Yunbr, since 1he conirol means 20 comprises Lhe meshes
21. 22, in normal use of the waterproof microphone 10, the
mushes 21, 22 operate as a disphragm having a low acoustic
impedancy not 10 imypede various properties.

T mushes 21, 22 are fonmed into a number of small
thaphragms due 10 the close contact of the waterproof films
17. 18 in waler, and the waterproof microphone 10 can
atwaorhy saundd in water.

It~ 1 b noled that the presen! invention is nol limited
e the aforementioned embodiment but improvements,
anshihcatnn. and the like within tbe scope of accomplish-
ounl vl iy present invention are mchided in the present
I CnNinMg

lor vanample, the mesbes illusirated us the control means
ma) b metal uther than sisinless steel or may have adequale
clawnty such s synthetic resins. If the meshes have the
vlasdnenty, the sound quality when sbsorbing sound in water
van w improved.

l-uniher, the comrot means is not limited 1o the meshes but
there can be employed the construclion in which for
vxampk:. & suitable rod-like member is arranged parxlle!
wilh ilx: waterproal film 10 thereby anntrol the deformation
of the walerproof film.

lur othice, the material, shape, dimension, form, number,
arranging places or the like of the waterproof film, control
muans, meshes and the like shown in the aforementioned
emhudiment an: suilable and pot limited as long as they can
gecomplah the present inveation.

We claim:

1. A waterproof microphope including

I cas; '

an acuustic kerminal unit baving a froot acoustic ierminal

and a rear acoustic iermingl held within aaid case by a
vnit holder and 2 uni) case:

waterpruuf films in said case for covering the froot and

rear acouslic ierminals of the acoustic lerminal wnit,
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said waterproof films being deformable a1 & predeter-
mined water pressure; and

& restraining means provided between each of said front

acoustic terminal, said rear acoustic terminal and said
waterproof films for restraining the deformation of said
walezrproof filras.

1. A wuierproof micropbone sccording 1o claim 1,
wherein sajd resiraining mean cperuie a5 a diaphragm with
lower scoustic impedaice.

3. A walcrproof microphone sccording to claim 1,
wherein ssid resiraining meaos operute as & phunlity of
small disphragms, when said waterproof films come into
vonlact wilh the resiraining meaos & said predetermined
walcr pressure.

4. A waterproof microphone according to claim 1,
wherein said restrajning mean comprise meshes arranged
paraile! with each of said waterproof flms.

5. A valerproof microphone sccording to claim 2.
wherein said restraining mesn comprise meshes armanged
paratlel with each of said waterpmof films.

6. A vaterproof microphone sccording to claim 3.
wherein rajd restrajning mean comprise meshes arranged
punallel with each of said waterproof films.

7. A vaterproof microphone according to claim I,
wherein ssid resiining means comprise pole members
armanged panliel with each of said waterproof films.

B. A waterproof microphone sccording to chim 2,
wherein said restraining means comprise pole members
armanped paraliel with each of said waterproof films.

9. A walerproof micropbone according 1o claim 3,
wherein said resiraining means comprise pole members
arranged parallel with each of said waierproof films.

10. A wateproof micropbone according to claim 1,
wherein said waterproof films are formed in 2 predetermined
shape by polyethylene torophihalaie.

11. A walerproof microphooe according 1o claim 2.
wherein said walerproof films are formed in a predetermined
shape by polyethylene terephthalate.

12, A waierproof microphone according to claim 3.
wherein said walerproof films are formed in a predetermined
shape by polyethylene terephibalste.
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[571 ABSTRACT

Headset framework apperatus designed 10 be worn sronnd
the hack of the head, and supported, in part, by the eam of
1he user, and, in part, by the nape, or back of, the nser’s neclke.
The [mmework and support means of thc apparatus, is
prefersbly, substantially U-shaped, and may be further
shaped, such that it genemally conforms (o the user's neck
and head. A1 lcast onc integral, or detachablc, spesker meana
is provided, which extends from 1he framework and sopport
megns, proximate 10 the ear of the user. A microphone may
alno be provided, if desired. Visua) display means atached

to the framework are sl provided, Also, eléctronic com- -

ponent means, may be integral with, or removably attech-
able o, the nape supporned member of the framework and
suppon meens, ar may be located at other than the site of the
headset franework spparams, and opermtively comected

18 Claime, 7 Drawing Sheets
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1
ERGONOMIC HEADSET

This is & contimation-in-pan of the LS, application Ser.
Na. 07/821,181 filed Jan. 15, 1992, cow shandontd

BACKGROUND OF THE INVENTION

1. Field of the Inveation

The invention relates to herdaets iv: which the framewark
and support means wre rear-mounied on the back of the
user's neck . .

2 Description of the Related Ant

It is a megor problem in the field of headsets, to devise an
apparstus which does not, over time, create pressure upon
the ears of the user, thereby causing significant discomfart.
Herewofore, in the eonvemtional clamping types of headaet
apparaius, the speakers thempelves sitach, or press on the
ears, connected by a tensioned band that rests over the top
of the head of the user. Speaker contact with the ears is 2n
essential factor of support for this type of conventional
apparatus. The clamping pressare on the ears, which holds
the headset in place, i» non only 1mcomfortable mnd tiring,
but the apparats is not held securely, upon maovement of the
hexd. When the uger bends down, logks up, or moves about,
sormewhat energetically, this eonventionel type of headset
apparatus tends to dislodge. The inherent stability in this
type of device is.due to & substantial portion of the head set
fmme being locsted dimant from the center of rotation of the
head and the use of the cxrs 3¢ 2 primary suppon for the
frame. Genesally, the over-the-head messurement from ear
to exr is 1.4 to 1.6 times the back-of-the-head distance.
Further, a htadset framework that coincides with the mnaller
back-of-the-head measurement will have & momeat of iner-
iz ceniered closer 1o the point in the buran body that
confers the greatest range of combined three axis movement,
that is, uodding the head backward and forwerd, tiliing left
and right, and rowation left and right. This poiut is coincidem
with the mxis venebra in the cervical region of the neck.

The hesd band of conventional headseis resis on the top
of the head, This potition maximizes inertial forces on the
beadband due 1o head movemenl and is ipherently unatsble.

Another type of convenlional headset appamtus is one
utilizing plug-lype earphones, connected by a U-frame
which hangs under the chin. These headsezs are mupponed 1
the ear canal by 1cnsion in the U-frame, which pushes the
cxpicces into the car canal. The car canals rmust support the
weight of the U-frame, as in a stethoscope. They are very
initating to the car tanels, when the U-frume is bnmped by
the uaer, or when the audio cahle, connected to the U-frame,
it wpged. Movement of the user’s head farwand or back-
ward, or movement of the bead, lcft or right. causes the

3 o rowe in the ear cioal in the firsl case, or
prodoces differential pressure on the ear camal, when the
U-frame louches the ghouider, in the second case. Both
effects are caused by the rigidity of the hanging U-frame,
which transmits theae pressorcs to the ear cazal.

The under-chin, plug-type, headset apparatis, is also
objectionshle, becauge iis rigid U-framework configumtion
and wiring in the front, ofientimes gets in the way of the
uscr. It is imponant for pilois, or headset apparams users,
such as usenn of WALKMAN-type systcms, 10 have 2
comfonable configuration, which enables exiended headset
wear, 85 well as sebility of attachment, and freedom of
movement in the front of the user. Additionally, the prior art
designe of hcadset apparams, are highly incompatible with
the simultancous use of other headgear, such as hata, hel-
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mets, oxygen masks, and the like,

U.S. Par. Nos. 2,566,313 md 2,611,831, issued 1o Categ,
disclose a behind the head type of headset which is sup-
poriad by the two ears. While Caies discloses & headset that
moves the headset 1o o position closer to the center of
rotation of the user’s head, it still uses anly a two-point
support method and is limited 10 scounic tube sound deliv-
ery.

United Kingdom Putent No. 602,379 discloses another
headset that festures earpicces having esr-hooks. An alter-
native embodiment shows the ear-hooks comnected by o
oeck band. However, a5 in the Caies disclomure, the device
iz will supporied only by the user’s ears.

US. Pat. No. 1,581,882 discloses a headset apparatus
which hangs under the chin yet docs not rely on the
plug-type earphones, This appariug supports the earpiece at
the ears with a loop adapied 1o fit over the ears. Howeves,
thiz design also has the wiring running in front of the user
This creates a Joss of freedom of movement in the front of
the user, end does oot provide for a stable headset.

Design US. Pat No. 229,312 is another example of a
headaet which loops around the ears. Although ool spesifi-
cally indicated in the patent, the shape of the framework
requires thet it hang under the user’s chin. The *312 beadset
design supports the frame on only the user's ears, thereby,
nit providing the mabflity needed to prevent the headset
from distodging when the head is moved.

Another design, the Q15, manofacured by AKG Audio
Commmication, discloses a headse! dosign tha features exr
supports that loop forward snd below the ears end then join
around the back of the vser's head, Again, this device relies
solely on the user's exrs as the suppon for holding the device
10 the head.

Also, another recurring problem is that elactronic com-
mmmmmdlym;nﬂmﬁ.wmhﬂe
to, conventional beadset frameworks. Incorporating the
extra welght and bulk of these electromic componenis
incresses pregsurc upon the cars, magnifiss omdesirable
inertial effects, and fuxther decreases the seauwity of adher-
ence to the head.

Nothing in the prior an provides for m exgonomically
designed headset framework zhat ensbles the user 1o wear
the hesdser for long periods of time comforsbly while
providing a secure fit that wiil prevent the beadset from
dislodging umder the range of motions possible during use.

SUMMARY OF THE INVENTION
K is wn object of the mvention 10 provide a beadset

framework thal is comfortable for the user 10 wesr over

extended periods of time.

11 is apother object of the invention 10 provide & headset
framework thal is highly stable, snd does not come loosc
upan hesd movements by the user, and is highly compatible
with the simultaneous vge of other headgear.

It is gtill another object of the invention to provide
hegdset framework thet can cxrry all lypes of audio and
visual devices, either glone or in combination with one
mother,

I is 51l) another object of the invenion to provide &
beadset framework that can ergonamically carry all typas of
sudio and visual clecuomic components.

11 is & fumher object of the invention 10 provide a beadset
famework thet provides a three point support method,
utllizing the ears and the nape of the neck

7t
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The invention is an ergonomic headse: for carrying sudio
and visual devices ap 2 ser's head A left exr supported
member, having amterior and posteriar ends, is provided. The
laft ear supparted member has a firsl lefi surface shaped o
conform o the claft bezween the left muricle and the temparal
bone region of the user's head. The mrfare extends snterio-
inferiorly around the belix of the uper’s ear, at the forward
cnd of the cleft. The device also has a right esr supported
member, having anterior and posterior ends. The right exr
supporied member has a first right murface shaped to con-
form to the cleft between the right auricle and the tamparal
bone region of the uger's head. The surface extends anterio-
inferiorly around the helix of the user's e, st the forwand
end of the clefi.

A napc smupported member, bavipg lefi and right ends
cantinuous with the corresponding pasterior ends of the left
and right car supporied members. is provided The nape
supporicd member has a nape surface shaped to conform w0
the user’s nech. region dorsal 1o the axis vertehm of the user.
Reiiliency means 1 provided in e nape mpported member
for urging the lefl and ripht ear supported members smugly
againsi the corresponding Icl: and right temporsl regions of
the uscr,

Adjusimen means operative between 1 least one ear
mippovicd member and the nape supporied member is pro-
vided. Adjummenis means adjusts Lthe headset framework
length between the ears and the nape of the neck, so that the
headser framework will fit snugly on the usesr's head, sp-
ported by the auricle clefts and the nape of the user’s neck.
Device connecting means for carrying the mdio visual
device is provided. Device connecling means is secured 1o
al least one of the lefi and right ear supported members.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 ia an isometric view of the headset framework with
a pilot’s empiece and microphope amached via clip on
mechyniam in scoordance with the invention.

F1G. 2 is an isometric view of the beadsct framework of
FIG. 1 being worn by en individual with the audio deviees
romoved,

FIG. 3 is an isometric vicw of an alternmive embodimen
of the headae: framework, adupied for simalions requiring an
“ambi-zided” headset.

FIG. 4 is an isomezric view of the beadsel framework
thown in FIG. 3 a¢ fitted w the individual with the sudio
devices,

FIG. 5 in an isometsic view of the headaet fremework with
m integra) electronic component.

FIG. 6 ia an isometric view of the headset of FIG. 5§ as
fitted w the individua),

FIG. 7 is wn isometric view of the headset framewenk of
FIG. 3 with a visusl device sitached,

FIG. 8 in an isometric view of the headset framawork with
&n integml electronic componeni, speskers and & viewing
sceen.

FIG. 9 is an isomewic view of the beadset framework
adapted Lo carry stereo headphones.

DETAILED DESCRIPTION OF THE
INVENTION
The present invention provides an iniegral framework and
RIPpOrt mesns, Dot requiring pregsure on the ears, for a
headses framework apparatus, which is self-supporting, even
when no audio visusl devices are attached (See FIG. 2).
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Thus, when esrphones, speskers, microphones, visual dis-
plays or other devices are atieched, or even when they are
integrated within the framework, such devices do not exen
any pressure on the user in order to maimsin the position of
the headset framework on the user, The following discussion
will illustrate represemative uses of the navel headset frame-
work with a few of the Inrge number of possible permuta-
tions and combinations of electronic sd optical deviees and
components, The term “device” as used herein means any
nser/headset interface struciure capable of recaiving voice or
other human inpat such as pupll position and/or capable of
supplying output to the cars and eyea, For exammple, a
micropbone, mn earphone, exrpiece, & mitrar, & lens, & liquid
crystal display, ec. The term “component™ as nsed herein
meany mry structure capable of processing the input/oulput
of a device s defined above and not necessarlly imierfacing
directly with the user For example, a radio, a2 ver, a
televirion, 2 stereo, & compier, et
The numbers of devices and components that ave designed
to be wom on the nser's bead iy incressing alrost daily.
From the humble begionings of simple earphones and
microphones, the g of electronic md optical(thereinafier
“electroopticsl™) apperatus designed to be worn on the head
of the user now includes binocolars, em-fm receivers and
tranemiticrs, tape players and recorden, televisions with
virtual vision capahilities, cordless infrered receivers, cam-
corders, hi-intensity midical lights, microacopes for delicue
nrgery, minimmre pereo speskery, ligudd crysinl moniors,
computer interfaces, laser weapon sights and so on. Other
elecro-optical epperatus, such i VIRTUAL VISION, »
ielevision or video player that has s sec-through virtual
image screen womn in front of the viewer's eyes, is designed
o have the visual device wom oo the head with the
necessary electromic components on the bell As minimur-
jmation in electronicy contimi=s 10 progress. additional
devices mnd components, such a1 cyc-controlled compuers
to effect a varlety of tasks from mugery to word processing
will be commonpiace. The inventon d&Esclosed, hersin, is
capable of supporting any such structure tha is 10 be worn
on the head of the user.

HFIG. 1 is an isometric view of the hesdast framework with
a pilot’s earpiecs 40" and microphone 40’ set atiached via
clip 75 on sar sopporied member 15. This type of set is used
by every major sirline in the U.S. The carpicce can be either
cusiom fit or different sizad earpieces of silicons robber can
be uaed to achicve comfort. Note that the audio devices are
not & part of the mpport structure of femework 10,

The framework featores s mdque three-point sipport
utilizing the user’s ears and nepe of the neck, As noted
above, the back-of-the-head measurement from car 10 ear is
only sbout (wo thirds of the over-the-head mcasurement
Also, by cemering at the nape of the neck, it then becomes
poasible to concentrate ss mmch mass of the headset frame-
wark and stisched glectro-optical components as close as
possible to the quicscent point, the sxis venebm.

Nape member 11 features 2 surface 41 that is shaped and
dimengioned to comrespond to the region dorsal 1o the axis
veriebra of the vser's neck. Nape supponed member 11 is
preferably composed of a regilient maerial,

The remaining Iwo points of support are provided by lell
ear suppored member 1§ and by right ear supporied mem-
ber 16. Surfaces 25 exiend anterior-inferiorly sround the
helix of the user’s exr, at the forward end of the clefi beiween
the muricle and the 1emporal bone region of the user’s head,

Since members 15, 16 can be moved independently from
one smother as shown, fmmework 10 can be adjusicd accu-
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rately to accommodstc ear-to-nape-of-neck distance of the
wearey, even when mch length varies from ear 10 ear.

In this manmer, framework 10 is extremely smble when in
position even when subjected to head movements that would
cause an ordinary headsel 10 be dislodged.

The left and right ear supported members 15, 16 extend
from the uape supported member 11, genexully parallel, or at
a slight angle, from the Lermini of member 11, in order 1o
support [amewark 10, on bath user's exrs from behind.

Adjusilably connecting esr supported members 15, 16 to
mermber 11 are o pair of resilient bands 13 (partially shown
heiween member 15 and 11 only), which wges members 15,
16 gonily against the 1emparal region of the wser's head to
lurther provide positional sahility.

Also, bands 13 provide adjustability to account for dif-
ferences in the measurement from one car Lo the nape of the
neck versus the distance from the other car 1o the nape of the
neck. The prefered embodiment shows imamal “spring-
like™ bands 13 housed within members 11, 15, 16. However,
an aliemative embodiment would be o replace bands 13
with resilient whes fitied 10 the exterior of members 11, 15,
16. This alternative would aiso be acceptable as long as the
desived resiliency and adjustshility requiremenis were met.
Ancther alicroative is 0 make membes 11, 15 md 16
themsclves resilient and to have either members 18, 16 slide
over member 11 (o provide adiumment or 1o have member 11
slide over members 15, 16.

The posicrior ends 21 of members 15, 16 preferably
comrespond in sizc and ahaps with member 11 a3 shown
However, use of framework 10 to mpport different andio
visual devices msy require confi where member 11
is greater than or smaller than members 15, 16 in the region
of cndy 21.

In this vmmon,lhnmmwmﬂsisofuluppomd
members 15 and 16 are adapted 10 accommodate clip
mechanism 75 which reieasably attaches the sndio devices
to framework 10. Since both of car supporied members 15
and 16 arc so adapied, it is possiblc for the nser's 10 place
the sudio devices or either side of the bead, thereby permit-
ling the free eer 10 be nearest an adjacent crew member.

FIG. 2 is an isometric view of the headset framework of
FIG. 1 being wom by an individual with the devices
removed. As discuseed shove, the audio devices are not
necestary for Lhe headset framework to be held secure on the
user,

FIG. 3 iy an isomesric view of an alteroaiive embodiment
of the headsct framework, adapied for situations requiring an
“ambi-sided” headset. The ey “ambi-sided™ means that the
headse? framework can be worn such that the earphone
and/or microphone can be on either side of the head. This
cmbodiment is paricularly useful for aircraft crew members
since the pilot and co-pilot must be abie to mik 10 one
another without an earphone blocking the ear clasest to the
co-crew member. However, any situalion where a “free” esr
is required, bul not always the same ear, could utilize this
embadiment, Note that the microphone 40' and earphone 40
are shown an opposite ear supparicd members. However,
microphone 40° and carphone 40 could just as easily be both
Jocated on the samc car supported member with the other exr
supporied member supporting another device, such a5 a rear
vicw mirmar or computer interface display.

Surfaces 25 are in the same plane and 180 degrees
oppotite to sutfaces 25, as a vertical mimar image of the
opposing surface. Thus, this embodimem allows inter-
changeable usc of the headset for Jeft and right ear phone
and microphone placement.
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On cach car supported member 15, 16 is o pivot attach-
menl ¥7. Pivot anachment 37 aitaches esrphone 40 w
member 15 and microphone 40' to member 16, respectively.
As previously mentioned, devices do pot have 1o be tonching
the uacr’s car ar car canals in ander to support fremework 10
an the user's kead, thtw providing 2 grest improvement in
comfont. Since earphone 40 and microphone 40" do net
participete in positioning fremewark 10 on the user’s head,
they can be easily adjusted 10 & position that is mon
comforisble for the wearer. In this case, exrphone 40 iz
cornfonably worn close to the nser's ear with liftle rressure
from famework 10 being exened thereon. Also, sinec
framewark 10 is extremely stable when wom, normel head
movements will a0t tmnalate force from framework 10 1w
exrphone 40.

The fmmework 10 axd its microphone 49 and
40 erc ambi-sided and worn with gither the earphone 40 on
the left and microphone 40° on the right or vice vera
Microphone 40' and exrphtne 40 zre preferably centrally
locaied on membeys 15 and 16 md rotaishie. Therefore,
framework 10 can easily be adjusted 10 have earphone 40
cover the lefi ear with microphone 40° extending from that
part of framework 10 supported by the right exr or vice
versa,

Microphone 40 is connected to framework 10 via a boom
12 atisched o pivot attachment 37. Thir allows for micro-
phone 40° 10 be placed an epproprisie distmce from the
usec's mouth. Earphone 40 iy comected 10 framework 10 via
conaccling extension 14 which enablea exrphone 40 o be
pasitioned over the cxr canal 10 facilitale maxizmem sound
tranyrmission

Although andio devices are shown uitached 1o framewark
10 in thix variation, other devices conld be casily snhetitited.
For example, if a misror was sttached 10 the end of boom 12,
this variation would serve as a combingtion rear view mirror
and gudip listeming device.

For example, {f mmework 10 was wed for a bone
conduction type of besring =id, one or perhaps both of
mhﬂils.liwuﬂdbenlugduﬂlhplmtheﬂm
of ends 21 to house the electronics and sound vibration
trangdncer mechaninn that would contacl the user’s masioid
bone 10 provide simulated sound through bone conduction to
the inner ear.

On 1be other hand, if an elecironic component is integrml
with framework 10 such as that shown in FIG. 5, member 11
will be dimensioned accordingly. While the respeciive aizes
and shapes of members 11, 15, 16 will be alered to
accommodate the various electronic components ot electro-
opical devices miached 1o and incorporaied therein or
thereon, the basic sructure of the framework remains the
same. Left and right exr supporied members adjomably and
rexiliently comnecied Lo a nape supparted member with one
or more device/componem conmection StructuTes incoTpo-
rated or autached 1o one or more of the supporied members
is the cusence of the invemtion Thus, the invention is
extremnely Aexible and is sble to sceonunodate virtually any
type of audio or visual dovice or component ihat is 10 be
worm by & nser.

FIG. 4 alao shows that framework 10 can be used even
when the user is wesring eyeglasses 35. Framework 10 is
supponed by the user’s neck by nape supported member 11,
rght car supported member 16 mnd left ear supparned
member 15 (not shown). Also, any edded wiring, or esble
{not shown), is preferahly artached 1o the back of the nape
supporied member 11 and intemnally connecied through
framework 10 to relevant componcnis and devices, where it

21
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does not inerfere with the front of the oser. The present
invextion is, therafore, highly compatible with the simults-
ncous use of epy andio visual device or electronic compo-
pent thet is 1o be placed on or sasocinted with a headast. Like
the exrlier embodiment, thiy framework is also generally of
2 U-ghuped configuration supported by the nape of Lhe neck
and both earz of the user when wom, The nape supported
member 11 bas & moface 41 conformal with the neck region
mnd dorsal 10 the axis cervical veriehra of the vser An ear
el:ﬂmmgmmtlﬁufumduu:hofﬂnm

fremework on the user's head. The user iTput/output means,
in thiy case, esrphone 40 is locaied on at lesal ove car cleft
engaging scgment 85,

FIG. 5 is an isometric view of the headset with an integral

mmmmmmmm
support a mdio or other devices, the increased weight
decresses the sability of the hesdser o that sdditionsl
weight on the head-sparming band provides a gresier
moenent about the axis of rotation, tending to indoce dis-
lodging of the beadser when the head is moved, However,

veriehra of the wearer, resting at the stable axis point a1 the
back of the user's neck.
Elrpbnﬂ 40 arc designed 10 be swiveled ghout the

FIG. 6 is m isometric view of the hesdset of FIG. 5 as
fited 10 the individusl. The sdded weight of electromic
component 49, at the axis point, ar the back of the neck 30,
can provide addilional overall sability 10 the headset Fur-
ther, the “wedge™ shape of device 49 is designed 10 conform
to the nape of the user’s neck so that the head may be tipped
backwards without interference from device 49. The left snd
right ear supporied members 15, 16 rest on the cxrs =
comfortably as would eye glasses.

FIG. 7 is an isometric view of the beadset fromework of
FIG. 3 with visual device 13 aitached via & second booin 12
Device 13 could be a simple mirror where the user of
hendset famework needs 10 waich events taking place
behind him/her. Also, device 13 could be a screen w0 that the
opermor can siill see whan is in front of him/her yet monivor
other events as well. This would be idesl for an air uaffic
comwroller who needs to waich for planes from the towes,
monitor a wearsbie headset radar sereen and meintain com-
mumicalions with sirerafl sinwitneounsly. As mentioned
sbove, this cmmbodiment of famework 10 is ambi-sided
Also, device 13, carphone 40 and microphone 40° could be
all on the same side or splil 25 shown. Since device 13 is
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sttached to framework 10 via pivot attachment 37, then it is
possible to move device 13 up over the user’s head il an
unobstructed view is required.

FIG. § is an isometyic view of the headset framework with
an imegral electronic component, speakers and a viewing
acreen. This variation shows bow conveniently the invention
can be adapted to carry the Iatest elecironic wizardry such as
VIRTUAL VISION personal projection television thal is
worn on the head. The VIRTUAL VISION apparaiuz uses an
active matrix calor dispiay in combination with 8 transparent
reflective mrface and lens 10 project & virtual image that
sppeays about tem feet in front of tbe wser. In this variation,
component 49 could house some ar all of the electronics for
the telcvision/var apparatus. Earphones 40 would provide
stersophone sound while the user watches screen 13, Screen
13 is sitached to framework 10 via booms 12 A in FIG. 7,
screen 13 can be easily rotsted above the user’s head if the
user needs to have an unobstructed view of his/ber surround-
ings. Screen 13 is shown divided so thm two differem
sterecgcopic pictures could he viewed simnlianeously. Also,
this varistion conld be set up as a “VIRTUAL VISION™
spparuins with the video display being atached to cither
membex 15 ar 16, depending an the user’s dominani cye, and
screen 13 would then be » reflective screen

FIG. 9 i3 an isometric view of the headses fromework
adapted 1o carry sierep hesdphones. Eor supporned members
15 and 16 (oot shown) zre adepted to cmry high fidelity
sptakers 50 which can be placed adjacent 1o the ears. The
molding holding the speskers is integral with the molding
forming the ear supported members 15 and 16. As in the
provious examples, speakerny 50 do pot cary the weight of
the framework 10 so thal pressure on the user's ears is
minimal, Framework 10 is adjusted via bands 21 so tha
mape supported member 11 is sougly fitted to the user's neck.
Wiring (not shown) for the framework would preferably be
imernal and would exit from the rear, thus keeping Any wites
out of the user's way. In this position, the vser is free 10
actively move about, exercising, running or jogging, skiing,
sic. yei the siereo hoadphones will remsin securely and
comforisbly in place.

While there have been described what are mt present
considered to be the preferred embodiments of this inven-
tion, it will be obvious to those skilled in the st thag various
changes snd modifications may be made therein without
depaning from the invention and i1 is, therefore, simed to
cover all such changes and modifications as fall within the
true spirit and scope of the invention.

What is claimed is:

L An crgonomic headeet famework for carrying an
electro-optical device an & user's head comprising:

left ear supported member, having anterior and posterior

ends, end having a firx surface sheped 0 conform 1o
the cleft between the left mricle and the temporal bone
region of the user’s head and spid surface exiending
anerior-inferiorly around the helix of the user's ear, at
the forwant end of sxid cleft;

right ear supporied member, having apteriar and posterior

ends, and having a first surface shaped to eonform o
the cleft between the right suricle and the tempoml
bone region of the user's head and sxid surface exiend-
ing emerior-inferiorly around the helix of the wacr's eas,
st the forward end of sxid cieft;

nepe supported member, having lefi and right ends con-

tinuous with the corresponding posterior ends of the
left end right car supparied members, end having &
surface shaped 10 conform to the user’s neck region
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domal 1o the axis venehra of the user;

resitient mesns in the nape supported member for urging
said left and right éar supporied members savgly
agrinst the corresponding lefi snd right temporal
regions of the user;

adjustment mesns operative between at least one ear
supported member and the rape supported member, far
adjusting the headser frumework length between the
eary and the nepc of the neck, so that gaid headset
framework will it snuply on the user's head, supported
by thé auricle clefta and the nepe of the user’s neck; and

device connecting means for camying the eiectro-optical
device, said device connecting means secured 1o at
lcast one of said left and right esr supported members.

2. The headet framework of claim 1, whereip said device
connecting mesns furiher comprises 3 boom disposed
between one of said ear mpported members and said electro-
optical device,

3. The headset framework of clgim 1, whercin said device
conpeeting mesns further comprises pivot means, disposed
between one of ssid etr supparted members and said electro-
optical device, for rotating said electro-optical device shout
®n axis.

4. The headset framework of clsim I, wherein said
electro-optical device I solected from the group consinting
of n microphane, earphone, spesker, hearing aid, a mirror,
liquid crystal sercen, a lens, & light, 2 laser.

5. The headser framework of daim 1 firther comprising
a signal carying cahle anached 10 said framewaric.

6. The headset framewark of claim 1 fusther comprising:

n sccond surface on aaid left ear supporied member,
wherein said second nrxfacze is substantially identical 1o
and in the same plane of said fir surface and orienied
180 degrees opposite thereto, as a vertical mirror image
of said firsl surface, and;

s second mface on said right exr suppomed member,
wherein said sccond surface is substantially identical 1o
and in the same pleme of said first surface and oriented
180 degrees opposite theretn, es a vertical mirror imege
of said first surface; wherein anid headset framework
can be wam interchangeahly by the user with the right
ear supported member supported by the Jeft eur of the
user end the lefi ear supported member supported by
the right ear of the oeer.

7. The headsey framework of claim 6 farther comprising
2 microphone device carried on one ear supported member
and an exrphone carried on the other ear supported member,
wherein sgid beadset framework can be wom by the user
either with the earpbone an the right car and the microphone
extending from the 1&ft ear or with the earphone on the left
ear and the microphone ing from the right car.

8. The hesdeet framework of claim 6, whercin said
electro-optical device i selecied from the group consisting
of & microphone, earphone, speaker, hexring aid, a mirror,
liquid crystal screen, a lens, a light, 2 laser.

9. The headses framework of cleim 1, whercin said deviee
connecting mesns further comprises an anachment surface
adjacem to the anterior end of m léast one of said car
suppored members, dimensionsd 1w correspond in size to a
clip on a pilot's removable atiachable communication boom-
se1 comprising a flexible, adjusiable boom microphonc and
an earpiece.

10. The headset framework of clsim 1, wherein szid nzpe
supported member further comprises an clecirp-oplical com-

ponent.
11. The hesdset framework of claim 10, wherein said
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electro-optical component further comprises a first control
knob oriented in a first sagiltal plane relative to ssid user and
2 second control knob oriented in A sccond sagiusl plane
relative to said user.

1. The headsel framework of cleim 11, wherein ssid
clectro-aptical component firther comprises a flexible
mierma extending distally from said component, such thm
said anferma is substantilly vertical when said user is in &

13, The headset framewark of claim 10, wherein sxid
tlectro-optical component is selected from the group con-
sisfing of a digital processor, andio amplifiey, audio cassetic
plaver, andio cassetic recorder, radio receiver, radio uany-
mitter, video amplifier, television receiver.

14. The headset framewotk of claim 11, wherein said
electro-opticsl component is & madio in which the firat ssid
control knob adjusts the power and volume of asid radio and
the second apid control knob unes the frequency of said
radio.

15, An ergimomic framework of a gencrally u-ghaped
configuration supported by the nape of the neck and both
ears of the user when wom, and useful for selective incar-
poration of s electronic component and seleclive aitach-
ment of sn andio inptt output device comprising:

cxr cleft engaging segments at both ends of said frame-
wark, cach of said ear cleft engaging scgments having
1 first surface conformal with the cleft between the ear
and its respective temporal bone region, each of said
car cleft ing segments heing forward of each ear
and downward, 10 inhibli resrward dimlacement of arid
framework on the pser's hesd;

& nape supporied segment a1 the rear of the framework ms
wom, intermediste between and contimnous with the
rear of said exr cieft engaging segmenns of said frame-
wark, and the nape supparted segment having a surface
conformal with the neck region, dorsal 1o the axis
cervical veriehre of the ser;

regilien: megns in said nspe suppornied scgment for urging
said ear cleft engaging segmens songly against the
respective temporal bone regions of the user;

adjustment mesns operative on maid nepe supported acg-
ment for adjusting the length of paid famework
between the nape and the exrs for optimum fit 1o the
usey's head;

wdmd:omputmtputmldmulfmnlhnmof
audio visugl commmnication devices congisting of a
microphone, esrphone, speaker, liquid erystal display,
and reflective visusl display; and

device conpecting means secured 10 ot Jeast one of aaid
ear clefi engaging scgments to bear the audio inpul
output device.

16. The framework of claim 15, wherein the electronic
component comprises andio visuai information processing
means integral with sxid nape mpporied segment, the audio
visual information processing means being sclected from the
group consisting of a digital processor, audio amplifier,
audio cagsetre player, audio cassene recorder, radio receiver,
radio trensminer, video amplifier, televizion receiver.

17. The frumework of claim 15 frther comprising:

a second surface on both said ear clefi engaging segments,

wherein the second surfaces are substantially jdemical
10 and in the smme plane, s & vertical mirror image of
said fint mufaces, whereby muid framework can be
worn imerchangeably by the user with the right ear
engaging segment supported by the left ear of the user
ad ihe left ear enpaging scpment supporied by the
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right ear of the user
18. The fmmework of claim 15, whemin said device
connecting mesms finther comprises an attachment surface
adjecen to the forward end of at least one of said car cleft
engaging segmenls, dimengioped to correspond in size 10 8
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clip on a pilot’s removably mnechahle communication
boomset comprising a flexible, adjustable boom microphone
and an earpiece.
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Description
Technicai fisid

[0001} The Invention relates to an electronlc device
thet is connectable to a moblie radio siation, such as &
moblle telaphone, sald device comprising s houaingthat
s mechanically as well as electrically connectable to the
moblle radio station In a releasable manner and sald de-
vice baing provided with elactronic communicatian cam-
ponenta,

Related prior art

[0002] Such electronic devices are known In &
number of varieties. For Instance, EP-A1-0 863 748 dis-
closes a hands-free squipment for & moblle talephone
comprising an extra loudapeaker and microphone that
Is connectable 1o the meblle telephone via & connector
plug. This equipment is Intended for use In a car and
also includes a charger plug that can be plugged Irto a
cigarette |ighter charger socket. The axira loudspeaker
may optionally be integral with the charger plug or with
the connector plug, and the axternal microphone ia con-
necled to either of these via a cord, The device s not
provided with any holding means for the mablie tele-
phons itself, hence s separate holder must be provided
or it can simply ba put on a surface, a.9. the passenger
sast. Sinca the equipmant must be connectad to the eig-
arette lighter charger socket of a car, ks use s limited
1o the interior of a car.

[0D03] Portable hands-iree sats are also avallable. A
portable hands-free set typlcally comprises a plug to be
plugged into a standard socket of 8 moblie telephone,
sald plug being provided with a comd having & micro-
phone provided with a clip attach to It al a centaln dis-
tence from tha plug and an sarphone at Its distant end.
A person using this type of hande-iree set carries the
moblle telephone In a pocket or by maans of some kind
of clip provided at the rear side of the mebie telephone,
and the microphone is attached to the ciothing near the
mouth by means of & clip. This-lypa of handa-free sat
makes Nt possible for the user to do other things with his
hands than to hold the moblie telaphone while still talk-
Ing onthe mobile telephona. The known portabla hands-
free sots of this type allow only one parson 1o commu-
nicate {hrough the mobile telephone at a time.

[0004] DE-U1-208 11 285 discloses an acceasory for
a moblie telephone which ls not electrically connected
to the moblie telephone but only mechanically connect-
ed thersto. The accessory comprises fastening means
for ettaching the accesaofy to & mablie telephone and
a loudspeaker that amplifies the sound from the speaker
of the moblie telephone so that optionally other persons
can listan in on the conversation. The accessory Is not
provided with any mesne for carrylng the comblned mo-
blle telephons/aceesaory, hence it must be held by the
hand or supported otharwise.

122388241 ] _>
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Oblect of the iInvantion

[0005] Many peopie - especially young people - often
gather in groups and perform Joint activities, profeasion-
ally or privetely. Communication through moblle radio
stations, such as mobile ielephones, has becoms In-
creasingly popular and & need for communicating with
other pacple when gathered in groups has appeared.
[0006] The hands-iree egquipmen disclosed In
EP-A1-0 883 740 must be connacted to the cigaretie
lighter charger aockel of a car and ite use is therefore
limited 10 the Interior of a car, atthough 1 Is poasible for
more people to participate in the telephone conversation
ot the same time. Another disadvantage of this equip-
ment is that the mobile talephone must be held by the
hand or by a separate holder for that particular moblie
eisphone.

[0007] Withthe accessory disciosed in DE-U1-299 11
255 i is posasible for more than one person 1o lislen to
the telephene converseation and It is not imited for use
in a partlcular environment. Howaver, the accessory is
not provided with any meana for carying the combined
mobile islephone/accessaory, hence it must be heid by
the hand or supporned otharwias. Moreover, since the
accessory ls not connected electrically to the moblle tel-
ephone, It is provided with iis own batteriez and elec-
tronica for ampiifying the sound generated by the moblie
telaphone. This adds conaiderably to the weight of the
accessary which makes It unhandy.

[0008] i Is therefora an object of the invention to pro-
vide an elsctronic device that is connectable to &4 moblle
radio station, such as a moblls telephone. which device
should be an easy-to-carry hands-free device whose
use ks not Iimited to any particular environment and
which makes It possible to communicate via the moblie
radic siation in 8 novel way.

Summary of the Invention

[0009] The object of the Invention is achieved by pro-
viding the electronic device mentionaed In the opening
paragraph with a neck-strap to be worn sround the neck
of a uger of tha moblie radio station and with conneacting
means adaptad for firm connection batween the device
and tha moblle radio station.

[0010] The electronic device eccording to the inven-
tlon can therefore be wom around the neck of the user
with the moblie radio statlon, such aa a moblie tele-
phone, firrmly connected to the device. The moblie adic
atatlon then typically reats on the chest of the user and
he has his hands free for doing other things. Further-
moare, in this position other porsone gathered around the
user are able to scommunicate through the mebile radio
swtion via the electronic communication components
provided in the device accomding to the Invention.
[0011) I & preferred ambodiman the alactronics
comprise a loudepeaker that is Integral with the housing
of the device. which loudepeaker & adapted to emit
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sound from the moblle radio station in an audbla man-
ner. By incorporgiing & loudspeaker in the device it i
made possibie for other persons standing near the user
to listan in on the conversation,

[0012] A pushbutton for swtiching the loudspaaker on
and off may be provided In order to optionally let other
persons listen to the conversation, and in order not to
be forced to put the mobile radio station to the ear when
1he loudspeaker s tumad off the electronic device Is pro-
vided with at least one earphone,

[0013] When the alactronic device Is provided with an
carphone. the pushbutton preferably swiiches betwaen
the loudspeaker and the earphong. Thareby the user
can easily swilch from the loudspeaker where all per-
scns slanding nearby can listen In on the converaation
to the earphone In order to have a more private conver-
sation

[0014} The electronic device ls preferably also provid-
ed with u mictophone which, in the preferred embodi-
menl. is mtegral with a housing arranged on the neck-
sirap at a oislance from the housing of the device and
a cord is incorporated in the neck strap between the
housing of the devica and the microphona. Since the
mcrophone is arangod at the nack-etrap it doss not
need & clip or tha like which is genemlly the case for the
known hands-free cets.

{0015] In the preferred embodiment a cord provided
with at least one earphong extends from the housing
with the built-in microphone. k Is thereby avoidad that a
cord musl be provided gll the way from the electronic
device 1o the earphone.

[0016] In addition to or instead of a loudspaakar and
& microphone the electronic device may comprise B
camera for recording stlll and/or moving images where-
by the communication possibilities are increased con-
siderably.

[0017] Funhermore, the electronic device may com-
prise electronic components for wireless communica-
tion with other elecironic devices independently of the
mobile radio gtation. This makes It possible to use the
electronic device and the mobile radio station in a very
fiexible manper not known hitherto,

[0078] Preferably the elactronic device ls connectable
1o an interface connector provided on the mobile radlo
station. Most moblie radlo atationhs are provided with
some kind of standard Interface connector which wil
make il possible lo use the eleclironic device uccording
to the invention with diffarent moblle radic station mod-
els, at least from the same manufacturer.

[0019] iishallbe emphasised thatthetemn "comprise/
comprising” when used in this specification is taken to
epecify the presence of etgted faatures, integers, steps
or components but does not preclude the presence or
addition of one or more other features, Integere, steps
components or groups thereof,
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Da;c_ﬁpjlon of the drawings

[0020] The Invention wijl be describad in detall in the
following with reference to the drawings in which

Fig. 1 shows a first embodiment of an electronic de-
vice according to the Invention,

Fig. 2 shows the electronic device shown In Fip. 1
connected to a moblle telephone and wom around
tha neck of a user,

Flig. 3 shows a second embodiment of an electronic
device according to the invention, and

Fig. 4 shows & third embodiment of an electronic
davice according to the invention.

Detalled description of an embodiment of the Inventlon

[0021] Fig. 1 shows afirst embodiment of an electron-
kc davice 1 according to the Invention. The device 1 com-
prises & housing 2 which has an opening featuring &
loudepaaker 3.

[0022] The electronic device 1 Is furthar provided with
plug meansa for connecting the device 1 to & standard
Interface connactor provided In & moblle mdio atation,
such as a moblle telaphona. in tha presant embodiment
the piug means comprises terminai strips 4 and hooks
5, the terminal strips 4 belng intendad for elactrically
connecling the electronic device 1 to the moblle radio
station and the hooks 5 being intended for mechanically
conhnecting the elecironic device 1 to the mobile mdio
station. Of coursa, the interface connector of the mobile
radio station must be provided with plug means that are
complementary to the plug meeans of the electronic de-
vice 1, |.e. terminal strips that ere complementary with
the terminal stripe 4 of the electronic device 1 and open-
Ings that arg engageabls with the hooks 5. In the shown
embodiment each hook 5 ie designed as a closed-loop
band that flexes fateraily when It is piugged into the
opaening provided In the moblle radio station. The hook
therafore enaps inicthe opening and provides a {irm me-
chanical connection between the electronic device 1
&nd the mobile radio station. .

[0023] The elactronic device 1 Is further provided with
a neck sirap 6 whose length may be adjusied by means
of two adjustment buckles 7. A small housing 8 Is pro-
vided at a suitable position of the neck strap 8, aaid
housing comprising a bulit-in microphone 8 and being
provided with a cord 10 having an earphone 11 ot Is
diatal end. A holder lor the earphone 11 may be provided
in the amail houeing B for holding the earphone when it
ia not In use {not shown). The amall housing B Is alec-
trically conhectad to the housing 2 of the electronic de-
vice 1 via a cord Incorporatad In the neck strap 6.
[0024] Finally, tha elactronic davica 1 & provided with
pushbuttons 12,13 for opemting the electronic device 1
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when It is connectad to a8 moblie radlo etation as It will
be dascribed In the following with reference 1o Flg. 2.
[0025] Fig. 2 showa the electronic davica 1 according
to tha invention connectad to a moblie telephone 14 and
wom around the neck of a user 15. The moblle tele-
phone 1 is provided with an interface connector at the
botiom end - which Ia the case with most moblle tele-
phones - which means that the mobille telephone will be
in an Inverted position, i.e. henging upside down as
shown In Fig. 2, when It Is connected to tha electronic
device 1 and worn around the neck of the user 15. This
requires a durable connection betwesn the moblle iele-
phone 14 and the electronic device 1 in order to prevent
the mobile telephone 14 from being accidemally sepa-
rated from the electronic device 1.

[0026] The small housing 8 with a bulit-in microphone
9 la positionad at the upper part of the chest of the user
15 at a suktable postilon for picking up speech of the user
15 and of other persons positioned nearby. The ear-
phone 11 Is plugged Into the sar of the usar 15,

[0827] The electronic device 1 according to the inven-
tion serves varlous pumposes. For Instance, It can be
used as an ordinary hands-free set where the user 15
is ablo 1o make telephone conversations while having
his hands free for doing other things. In this mode the
electronic device 1 picka up speach from the user 15 by
the microphone € and the user 15 ligtens in by the ear-
phona 11.

[0028] The elactronics of the davice accornding to the
Invention communicate with the electronics of the mo-
blle telaphone In such a way that when a cal! arrives the
user 15 simply has 1o press the pushbutton 12 In order
to answar the cail. This avtomatically pute the electronic
device 1 In “hands-free mode™ whenever the devics Is
connected to the moblle telephone 14.

[0028] The electronic davica 1 can be swiiched from
"hands-free mode” to what may be called "group mode”
where the microphone b picks up speech from the user
15 as well as from other persons standing nearby and
where these other personsa can listen in onthatelephone
conversation by means of the loudspeaker 3. Switching
between the hands-free mode and the group mode [a
achieved by pressing the pushbutton 13.

[0030] When the electronic device 1 s ast to group
mode other persons standing nearby the usar 15 can
participata In the telephona convarsation like a kind of
conference call ueing a single moblie lelephone 14 at
one or bouth ands.

[0031] When the slectronic device 1 Is I group mode
the usear 15 does not need to use the sarphone 11 and
he may optionally remove l from the ear and posalbly
place It in a holdertherefor provided In the small housing
8.
f0032] The Inverted poskion of the moblle telephone
14 seerns At a firet glance 1o be quite exiraordinary.
Hewaver, when the user 15 wishea to dial a number or
read 8 message on tha display of the mobile telephone
14 he simply grips the moblle talephone 14 and IHts it
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from Its hanging posltion shown In Fig. 2 whareby the
mobile telephons 14 Immediglely assumes & proper po-
aition for dialing & number or reeding the display.
[0033] The eiectronic device 1 may be provided with
Its own powaer source, auch as one or more batteries.
Preferably, howevar, the electronic device 1 is not pro-
vided batteries, but ls powered by the battery of the mo-
blle telephone 14 whenever the electronic device 1 ks
connected thereto. This axclusion of a baitary In the
electronic device 1 makse I possibla to minimize the
slze as well as the weight of the elactronic device 1.
[0034] Fg. 3 shows a second embodimant of an elac-
tronkc device 21 according to the invention. The ele- -
tronic device 21 comprises a number of elements that
commespond to same elements of the alectronic device
shown In Fige 1 and 2 and these alements wil ba ro-
ferred to by the same reference numerals. The commaon
glements are the housing 2, the opening featuring a
loudspeaker 3, the terminal etrips 4 and connecting
hooks 5, the neck strap 8 with adjusiment buckles 7, the
small housing 8 with a built-in microphone & and a cord
10 for an earphone 11, and pushbuttons 12,13. Addl
tionally, the slectronic device 21 compriees a digital
camera 22 for recording stiil and/or moving images that
can be transmitted to another appllance via a mobletel-
aphona and a small LCD 23 for dizplaying stil and/or
maving images recelved from another appliance. Only
the lans of tha dightal camema 22 && shown, but t may
alap comprise a viewlinder or anothar dieplay for show-
ing the mage that is recorded by the digital camera 22.
A third pushbutton 24 Is aiso provided for operaiing the
digital camera 22,

[0035] The LCD 23 and other poastble displaya may
be dispensed with In the electronic device 21 If It is pos-
shblie to ugse a diapiay of the moblle madio station for
showing the above-mentioned images.

[0036] Fig. 4 shows a third embodiment of an alec-
tronic davice 31 according to the invention. This device
is equipped with the same common elemsnts 2-13 as
the electronic devices 1,21 shown In Figs 1-3 and they
will not be described agaln. However, the electronic de-
vice 31 Is also provided with alectronic components for
wireless communication with other electronic equip-
ment indepandently of the mpbile radio station.

[0G3I7] Thasa slactronic componenta preferably com-
prise a transmittar 32 and a recelver 33for use In a short-
range radio-link that operates Independently of the el
scommunication of the moblie mdlo station. With such
components incorporated in the electronic device 81 it
Is posaible to communicate with other slectronic equip-
ment, a.g. othar electronic devices 31, opsrating In ac-
cordance with & common protocol defining the provi-
sions of the short-range radlo-link. In this manner It is
possble for more users of electronic devices 31 to com-
municate with each other within a short range without
operating the mobile radio siation as such.

[0038] The invantion has been dascribed with refar-
ence to three embodiments shown in the drawings.
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However, the electronic devica according 1o the inven-
tion may be varied in a number of ways without depart-
Ing from the ganeral [dea of the invention. For instance,
other communication means than the ones shown and
described may be applied, e.g. an Infrared transmitier
and recelver or other light-emitting elements. Likewlse,
the earphone and/or microphone el the neck strap may
be omiited since communication can be obtalned other-
wise, 8.g. by means of g bullt-in microphone and loud-
speaker providad in the housing of the electronic device.
[0039] Also, the connacting means for connacting the
elecironic device with the moblle radio station may be

varied In accordance whh the type of Imerfaca connector -

provided in the ralevant mobile radio siation.

Claima

1. An slectronic device {1;21;31) thal Is connectable
to a moblle radio station, such as a moblle tele-
phone (14), said device comprising & houaing {2)
that is mechanically as weil as slectrically connect-
ableto the moblle radio station in a releasable man-
ner and said devico boing provided with eloctronic
communication componenis, characterised [n
that the device comprises & neck-strap (B) 1o ba
wom around the neck of a user {15) of the mobille
radio etation and connecting means (4,5) adapted
for firm connection between the device and the mo-
blle radio atation.

2. An electronic device according to claim 1, charac-
torised In that the davice comprises a ioudspeakar
{3) that Is Integral with tha housing {2) of the device,
sald loudapesker (3) being adapted to emit sound
from the moblie radlo siation in an audible manner.

3. An elactronic device according to claim 2, charac-
terised in that the device is provided with a push-
button (13) for switching the loudepeaker (3) on and
off,

4. An electronic device according to any one of claims
1-3, characterised in that the device is provided
with al Jeasl one earphone (11).

5. An electronic device according to claim 4, charac-
terised In that the device is provided with & push-
button {13) for ewitching between the loudspeaker
(3) and the earphone (11).

6. An elactronic device according to any one of claims
1-5, charscterised In that the device is provided
with a microphons (B).

7. An alsctronic devics according 1o claim 8, charac-

tarisad In that the microphons (8) & integral with a
housing (8) armanged on the nack-strap (6) &t a dis-

12ZDNEIAY | >
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tance from the housing (2) of the device; and that a
cord 18 incorporated in the neck strap (8) between
the housing (2} of the device and the microphena
(9).

An elactronic device according to claim 7, chamme-
terlsed in that & cord (10) provided with at least
one earphone (11) extends from the housing (B)
wkh the bulli-In microphone (8).

An elactronic device according to any one of claims
1-8, characterised in that the device comprises a
camera (22) for recording stiii and/or moving Imag-
B8, .

An electronic device accerding to any ane of claims
1-8, chamcterised in that the device comprices
alaectronic componanta (32,33) for wireless commu-
nication with other slectronic devices Independently
of the mobile radlo statlon.

An elactronic device according to any one of claima
1-10, characterised in that the device i connect-
abie to an interfaca connecior provided on the mo-
bile radio station.
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DESCRIPTION

WIRELESE HEADSET AND COMMUNICATION BYBTEM

TECHNICAL FIELD
The present invention relates to a communication terminal such, as a
wireless headset, wireless-connected to a communication device, and to a
communication system including the terminal, such as an Internet telephone
. 10 system, a car-mount hends-free system, a credit processing system, and a

cash service system.

BACKGROUND ART

Fig. 6 shows a conventional wireless headset system conforming to the

15 Bluetooth standard, which excludes a cable connecting the headset and a
cellular telephone. The system includes a wireless headset 100 and a
cellular telephone 160 for mutually transmitting and receiving data. The
wirelesa headset 100 includes a microphone 110, a loudspeaker 120, a apsech
switch 130, a voice-volume-increase switch 140, and a voice-volume-decrease

. 20 switch 150.

When the cellular phone 160 receives a call, a user must push the

speech switch 180 of the wireless headset 100 to set the telephone to off-hook.

If 2 volume level from the loudspeaker 120 is low during service, the user
must push the switch 140 at the wireless headset 100 to increase the volume

26 level. If the volume level from the loudspeaker 120 is high, the user must
push the switch 150 at the wireless headset 100 to decrease the volume level.
When the speech is over, the user must push the speech switch 130 to set the

BNSDOCID: «WD___ GODEE1B3A1_) >
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telephone to on-hook.

Thus, upon start of speech, during speech, and at the end of speech, the
user must manipulate the speech switch 130, switch 140, and switch 150
provided in the wireless headset 100 according to circumstances. However,
the speech switch 130, switch 140, and switch 150 provided at the wireless
headset 100, since being usually arranged in a narrow gpace, CAuses an eIror

in manipulation by blind touch.

SUMMARY OF THE INVENTION

A communication terminal is used together with a communication
device. The the communication terminal includes a communication section
for transmitting and receiving a signal with the communication device, a
microphone for sending an input first voice to the cornmunication section, an
amplifier for receiving an output of the communication section, an electro-
acoustic transducer connected to an output of the amplifier, a storage section
for storing first reference data (W), second reference data (Y), third reference
data (Z), upper limit reference data, and lower limit reference data being
emaller than the upper limit reference data, and a controller.- The controller
is operable to allow the communication section to trangmit a first signal for
starting communication at the communication device to the communication
device if first data corresponding to a volume of the input first voice is
greater than the first reference data (W), to increase a gain of the amplifier
according to a difference between the first data and the upper limit reference
data if the first data exceeds the upper limit reference data, to set the gain to
a predetermined gain if the first data is between the upper limit reference
data and lower limit reference data, to decrease the gain according to a
difference between the first data and the lower limit reference data if the
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firet data is sma!ler than the lower limit reference data, to output A warning
if second data transmitted from the communication device through the
communication section is gmaller than the third reforence data (Z) and the
first data is smaller than the second reference data (Y), and to alow the
communication section to output a seecond signal for terminating
communication with the communication device if the first and second data
are smaller than the second reference data (Y) and the third reference data
(Z), respectively, when a predetermined time lapses after the warning starts
to be output.

This wireless headset does not include a speech switch, a voice-volume-
increase switch or a voice-volume-decrease switch which are likely to be

mishandled in the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram of a communication system including a
wireless beadset and a cellular telephone according to exemplary
embodiment 1 of the present invention.

Fig. 2 is a schematic diagram of the wireless headset according to
embodiment 1.

Fig. 8 is a schematic diagram of a wireless headset according to
exemplary embodiment 2 of the invention.

Fig. 4Ais a formant-frequency chua&eﬁsﬁc diagram of a user used in
a wireleas headset according to exemplary embodiment 3 of the invention

Fig. 4B shows difference in each vowel of the formant-frequency
characteristic in the wireless headset according to embodiment 3.

Fig. 5 is a schematic diagram of a credit processing system including a

wirelees headset and a communication device according to exemplary
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embodiment 4 of the invention.
Fig. 6 is a schematic diagram of a conventional communication system

including a wireleas headset and a cellular telephone.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
(Exemplary Embodiment 1) '

Fig. 1 is e schematic diagram of a communication system including a
wireless headset and a cellular telephone according to -exemplary
embodiment 1 of the present invention. Fig. 2 is a schematic diagram of the
wireless headset. The communication sy;tem includes a cellular telephone
4 as a communication device and a wireless headset 1. The wireless
headset 1 includes a microphone 2 and a loudspeaker 3 as an electro-acoustic
transeducer. A communication section 5 performs wireless transmission and
reception of data conforming to, for example, the Bluetooth standard with
thse cellular telsphone 4. A voice compression/decompression unit (CODEC)
6 is connected to the communication section 5, and a first amplifier 7 is
connected to the voice CODEC 6. The microphone 2 is connected to the firat
amplifier 7. A loudspeaker 3 is connected to a second amplifier 8 connected
to the voice CODEC 6. A storage section 10 is connected to a controller 9
connected to the communication section 5. An analog-digital (A/D)
converter 11 is provided between the controller 9 and the first amplifier 7.
A digital-analog (D/A) converter 12 is connected between the controller 9 and
the second amplifier 8.

An off-hook operation in the wireless headset 1 for starting
communrication by using the cellular telephone 4 will be explained. The
storage section 10 preli;ninari]y stores predetermined first reference data
(W), basic data (X), allowable data (), second reference data (Y), and third
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reference data (Z). The controller 9 determines fifth reference data (X-e)
and sixth reference data (X+e) on the basis of the basic data (X) and the
allowable data (g) stored in the storage section 10. The communication
section 5 receives an incoming signal from the cellular telephone 4, and
sends a signal corresponding to this incoming signal into the voice CODEC 6.
The voice CODEC 6 sends an output signal to the second amplifier 8, and the
second amplifier 8 amplifies this signal, and drives the loudspeaker 3.
Upon the loudspeaker 3 being driven, a user speaks to the microphone 2, and
the signal corresponding to this voice is issued from the microphone 2 into
the first amplifier 7. The output signal of the first amplifier 7 is A/D-
converted by the A/D converter 11. The controller 9 compares the volume of
a voice of the user with the first reference data (W) stored in the storage
section 10 based on voice data output by the A/D converter 11. When the
volume is greater than the first reforence data (W), the controller 9 outputs
an off-hook signal for starting communication with the cellular telephone 4
to the communication section 5, that is, for setting the cellular telephone 4 to
off-hook, and eets the telephone 4 to a speech mode. This eliminates a
speech switch for setting a conventional telephone to off-hook is no longer

needed.

An operation of the communication system in the speech mode will be -

explained. After the speech mode starts, the voice of the user is input to the
microphone 2 and is further sent to the first amplifier 7. The A/D converter
11 A/D-converts the output of the first amplifier 7. The controller 9
compares a speech data corresponding to the volume of the A/D converted
voice with the fifth and sixth reference data. When the speech data exceeds
the sixth reference data (X-+¢), the controller 9 increases a gain of the second
amplifier 8 for driving the loudspeaker 3 according to the difference between
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the speech data and the sixth reference data (X+e), i.e., upper limit data.
When the speech data ie between the fifth reference data (X-¢), i.e., lower
limit data, and the sixth reference data (X+¢), the controller 9 sets the gain of
the second amplifiers 8 to a predetermined gain. When the speech data is
emaller than the fifth reference data (X-¢), the controller 9 decreases the gain
of the second amplifier 8 according to the difference between the speech data
and the data (X-¢). This operation eliminates hitherto-required voice-
volume-increase switch and voice-volume-decrease switch are no longer
peeded.

A communication terminating procedure in the wireless headset
through the cellular telephone 4 in the speech mode, that is, an on-hook

- operation for setting the cellular telephone 4 to on-hook will be:- explained.

The voice of the user from the microphone 2 is input to the first amplifier 7,
and the output of the first amplifier 7 is A/D-convertaed by the A/D converter
11. The controller 9 compares speech data corresponding to the volume of
the A/D-converted voice with the second reference data (Y) stored in the
storage section 10. The controller 9 then compares voice data corresponding
to the volume of the voice transmitted from the cellular telephone 4 through
the communication section b with the third reference data (Z) stored in the
storage section 10. When the speech data and voice data are smaller than
the second reference data (Y) and third reference data (Z), respectively, the
controller 9 outputs a warning sound to the user through the loudspeaker 3.
When a predetermined time lapses after the warning sound is output, and
when the speech data and voice data are still emaller than the second
reference data (Y) and third reference data (Z), respectively, the controller 9
sends an on-hook signal to the communication section 5 for terminating the
communication through the cellular telephone 4, that is, for eetting the
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cellular telephm_:\a 4 to on-hook. This operation eliminates a speech switch
in a conventional telephone to be set to on-hook is no longer needed.

Having such configuration, the wireless headset of embodiment 1 does
not require the speech switch, the voice-volume-increase switch, or the
voice-volume-decrease switch.

. According to embodiment 1, the controller 9 may compare an average
per unit time of the speech data of the user with the fifth reforence data (X-g)
and sixth reference data (X+¢). When the average is not between the fifth
reference data (X-£) and the sixth reference data (X+e), the controller 9
updates the basic data (X) into the average. When the average is between
the fifth reference data (X-e) and the sixth reference data (X+¢), the control
section 9 does not update the basic date (X). This operation prevents the
gain of the second amplifier 8 for driving the loudspeaker 3 from changing
due to sudden increase or decrease of voice volume of the user.

According to embodiment 1, a call mode, for calling the user,
preliminarily selected in the cellular telephone 4 may be sent to the
communication section 5 of the wireless headset 1 through the cellular
telephone 4. The call mode may be stored in the storage section 10. This
arrangement eliminates a switch for selecting the call mode in the wireless
headset 1.

According to embodiment 1, a loudspeaker having a vibrating function
as the electro-acoustic transducer allows the headset to call the user in the
call mode, i.e., either by vibration or incoming sound, according to
environment.

According to embodiment 1, a bone conduction microphone, upon being
used as the microphone, decreases a noise input into the microphone.

BNBDOCID: «WO_____ 030B5183A1_)_»
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(Exemplary Embodiment 2)

Fig. 8 is a schematic diagram of a wireless headset according to
exemplary embodiment 2 of the invention. In embodiment 2, the same
element as in embodiment 1 are denoted by the same reference numerals,

5 and is not described in detail. A wireless headset 20 has a bone conduction
loudspeaker 21. The bone conduction loudspeaker 21, upon being used as
an electro-acoustic transducer, allows the ear of the user not to be closed for
transmitting a voice sent from the cellular telephone 4 to & user through a
communication section 5. This allowa the user to feel free, and allows the

10  user to react quickly in case of emergency information or other information.

The bone conduction loudspeaker 21 may be placed at a position around the
ear, not limited to a position abead of the ear. The bone conduction
loudspeaker 21, upon being placed so as to apply pressure to the head of the
;:ser, enhances the efficiency of transmitting voice to the user.
16

(Exemplary Embodiment 3)

Fig. 4A and Fig. 4B are formant-frequency characteristic diagrams of a
vser used in a wireless headset according to exemplary.émbodiment 8 of the
invention. Fig. 4A shows first, second, and third formant frequencies each

20 expressing a consonant portion, a transition portion from the consonant
portion to a vowel portion, and the vowel portion of a voice of the user. Fig.
4B shows the first, second, and third formant frequencies of each of vowels,
"", "e", "a", "o", and "u". Characteristice of the first, second, and third
formant frequencies vary depending on each user, thus being utilized in the

26 wireless headset according to embodiment 1.

An operation of this arrangement will be explained.
The voice of the user ia transmitted through the microphone 2, first

BNBDOCID «WO_____ 0305618341 1 >
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amplifier 7, and A/D converter 11, and a frequency spectrum of the voice is
analyzed in the controller 9. The controller 9 registers data of the analyzed
voice in the storage section 19 as formant-frequency data. This
arrangement allows the headset according to embodiment 8 to perform
various processes on the basis of the formant-frequency data specifying the
user.

An operation for the processes will be explained in detail

The controller 9 processes the formant-frequency data stored in the
storage section 10 to provide a 128-bit personal identification number (PIN)
code. Upon being utilized in authentication for wireless connection between
the wireless headset 1 and the cellular telephone 4 conforming to the
Bluetooth standard, the PIN code provides a connection authentication with
high security without any particular input device or peripheral device for
inputting the PIN cods. -

After the cellular telephone is changed to a speech mode, the frequency
spectrum of the voice of the user transmitted through a microphone 2, a first
amplifier 7 and an A/D converter 11 may be analyzed by the controller 9.
The controller 9 compares the analyzed data with the formant-frequency
data of the user stored in the storage section 10. When the analyzed data
includes the stored formant-frequency data, the controller 9 may a gain of a
second amplifier 8 for driving the Ioudspeaker 3 depending on the volume of
the voice of the user.

(Exemplary Embodiment 4)
Flg 5 is a schematic diagram of a communication system for credit
processing including a wirelese headset and a communication device

according to exemplary embodiment 4 of the invention. In embodiment 4,
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the same elements as in embodiment 1 are denoted by the same reference
numerals, and are not described in detail.

The system including a wireless headset 1 and a terminal device 31
which is instslled at a register counter 30 for credit processing as a
communication device wireless-connected to the wireless headset 1
conforming to the Bluetooth standard. In the credit processing system, a
Bluetooth address is used as a personal identification number for the credit
processing, allows the user not only to make voice and data communications
utilizing features of the Bluetooth standard, but also to enloy shopping
quickly at a store without a credit card or the like.

The communication system of embodiment 4 may includes a wireless
headset and a communication device having a cash service processing
function of wireless connection conforming to the Bluetooth standard instead
of the terminal device 81 for credit processing. In this system, the
Bluetooth address is used as a personal identification number for receiving
cash service. Further, the PIN code may be used as a password for receiving
cash service, thus providing a cash service system capable of not only
communicating voice and data conforming to the Bluetooth standard, but
also providing prompt and high security cash service without a credit card.

The wireless headset according to embodiments 1 to 3 may be
incorporated in & helmet, thus allowing the user to wear the helmet when
both hands are occupied during work, and voice and data communication is
realized without requiring switch manipulation.

In an Intermet telephone system including the wi.rale_sa headset
according to embodiments 1 to 8 and the communication device wireless-
connected to the wireless headset having an Internet telephone function, the
user can make a telephone call without manipulating a switch on the
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wireless headset by hand while working with both hands.

Ina vehicl.e hands-free system for motorcycles or automobiles including
the wireless. headset according to embodiments 1 to 8 and the
communication device wireless-connected to the wireless headset having a
telephone function, the user can make voice and data communications
without manipulating a switch on the wireless headset by hand while
driving the wvehicle. In particular, a wireless beadset having a bone
conduction loudspeaker allows the user to feel free and to react quickly in
case of emergency information or other information.

In embodiments 1 to 4, the cellular telepbhone, terminal device for eredit
processing, and terminal device for cash service are explained as the
communication device, but not limited to them, the technique is applicable to
various communication device, such as a PDA, a peraonal computer, a small
portable terminal. |

In embodiments 1 to 4, the wireless connection between the wireless
headset system and the communication device is considered to be only the
Bluetooth standard, but not limited to this. The connection may conform to
other wireless connection standards, such as IEEES802.11a, IEEE802.11b, or
IEEE wireless 1394 standard As a result, high speed communicat':ion of
voice and data is realized.

In embodiments 1 to 4, the wireless headset may be any portiable
wireless-communication terminal and a wired communication terminal

connected to the communication device.

INDUSTRIAL APPLICABILITY
Ag described herein, the invention provides a wireless communication

terminal not requiring a speech switch, a voice-volume-increase switch, or a
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voice-volume-decrease switch.
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_ CLAIMS
1. A communication terminal used together with a communication
device, said communication terminal compriging:

a communication section for transmitting and receiving a signal
with said communication device;

g microphone for sending an input first voice to said
communication section;

an amplifier for receiving an output of said communication
section;

an electro-acoustic transducer connected to an output of said
amplifier;

a storage section for storing first reference data (W), sacond
reference data (Y), third reference data (Z), upper limit reference data, and
lower limit reference data being smaller than said upper limit reference
data; and

a controller operable to:

allow said communication section to transmit a first
signal for starting communication at said communication device to said
communication device if first data corresponding to a volume of said input
first voice is greater than said first reference data (W);

increase a gain of said amplifier according to a
difference between said first data and said upper limit reference data if said
first data exceeds said upper limit refarence data;

set said gain to a predetermined gain if said first data
is between said upper limit reference data and lower limit reference data;

decrease said gain according to a difference between
said first data and said lower limit reference dats if said first data is smaller
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than said lower limit reference data;

output a warning if second data tranemitted from said
communication device through said communication section is amaller than
said third reference data (Z) and said first data is smaller than said second
reference data (Y); and

allow said communication section to cutput a second
sigmal for terminating communication with said communication device if
said first and second data are emaller than said second reference data (Y)
and said third reference data (Z), respectively, when .a predetermined time
lapses after said warning starts to be output,

2. The communication terminal of claim 1,
wherein said storing section stores basic data (X) and allowable
data (g), and
wherein said controller is operable to determine said lower limit
reference data and said upper limit reference data as fifth reference data (X-
¢) and sixth reference data (X+e¢) with using said basic data (X) and said
allowable data (g), respectively.

3. The communication terminal of claim 2, wherein said controller is
operable to update said baasic data (X) according to said first data.

4. The communication terminal of claim 8, wherein said controller is
operable to:
determine an average per a certain time of said first data,
update said basic data (X) to said average if said average is not
between said fifth reference data (X-£) and said sixth reference data (X+g),
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and |
mamta.m said basic data (X) if said average is between said fifth
reference data (X-g) and said sixth reference data (X+¢),

5. The communication terminal of claim 1, wherein said electro-
acoustic transducer comprises a bone conduction loudspeaker.

6. The communication terminal of claim 5, wherein said bone

conduction loudspeaker is located near an ear of a user.

7. The communication terminal of claim 6, wherein said bone
conduction loudspeaker is located so as to pressurize a head of said user.

8. The communication terminal of claim 1, wherein said controller is
operable to:
analyze a frequency spectrum of a second voice input through said
microphone, and
determine first formant-frequency data based on said analyzed
frequency spectrum of said second voice

9. The communication terminal of claim 8, wherein said control
section is operable to register said determined first formant frequency data
in said storage section.

10. The communication terminal of claim 9, wherein said control
section is operable to
analyze a frequency spectrum of said first voice to determine

BNSDOCID: <WO.____03035183A1_ >
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second formant frequency data, and
adjust said gain according to said first data if said second formant
frequency data includes said first formant frequency data.

11. The communication terminal of claim 8, wherein said first
formant frequency data is utilized as a personal identification number (PIN)

code,

12. The communication terminal of claim 11,
wherein said communication section transmits and receives a
gignal with said communication device by wirelese conforming to the
Bluetooth standard, and
wherein said communication device comprises a cash service
processing function uging a Bluetooth address as a personal identification
number when receiving cash service, and using said PIN code as a password

when receiving said cash service.

13. The communication terminal of claim 11, wherein said control
section is operable to determine said PIN code based on said first formant

frequency data.

14. The communication terminal of claim 1, wherein said
communication section transmits and receives a signal with said

communication device by wireless.

15. The communiecation terminal of claim 14, wherein said

communication section transmits and receives a signal with said

BNSDOCID «WO__0ES160A1 >
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communication device by wireless conforming to the Bluetooth standard.

16. The communication terminal of claim 15 wherein said
communication section comprises a credit processing function using a

Bluetooth address as a personal identification number for credit processing.

17. The communication terminal of claim 14, wherein said
communication section transmits and receives a signal with said
communication device by wireless oonf;.)rming to one of the IEEE802.11a
standard, the IJEEE802.11b standard, and the IEEE wireless 1394 standard.

18. The communication terminal of claim 1, wherein said microphone

comprises a bone conduction microphone.

19. The commuriication terminal of claim 1,
wherein said communication device transmits third data
indicating a call mode for informing a user of an incoming call to said
communication section, and
wherein said control section is operable to store said transmitted
third data in said storage section.

20. The communication terminal of claim 19, wherein said call mode
informs said user of said incoming call by one of vibration and an incoming

sound.

21. Ahelmet comprising:
said communication terminal of claim 1; and
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a helmet main body having said communication terminal
mounted thereto.

22. An Internet telephone system comprising:
said communication terminal of claim 1; and
said communication device,

wherein said communication device has an Internst telepbone
function.

10 23. A vehicle hands-free aystem comprising:
said communication terminal of claim 1; and
said communication device.

24. A communication gystem comprising:
15

said communication terminal of claim 11, and
said communication device,
wherein said communication device uses said PIN code based on

said first formant frequency data for an authentication at a wireless
connection with said communication terminal.

20
25. A cash service system comprising:
said communication terminal of claim 11; and
said communication device,
wherein said communication device has a cash service processing
26

function using a Bluetooth address as a personal identification number when

receiving cash service, and using said PIN code as a password when
receiving said cash service.
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26. Acredit proeessihg system comprising:
said communication terminal of claim 12; and

said communication device.

o
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ASSIGNMENT

WHEREAS,

Christopher C, Gantz
Mandy. M. Johnson

(hereinafter referred to a3 ASSIGNORS),
have invented certain new and useful improvements entitled:
HANDS-FREE PERSONAL COMMUNICATION DEVICE

for which invention a provisional epplication for Letters Patent of the-Ul_lited States of
America was filed on 01/09/2004 and assigned Seriel No. 60/535,314.

AND WHEREAS

KOSS CORPORATION, & Delaware corporation,
4129 North Port Washington Avenue
Milwaukee, W1 53212

(hereinafter referred ta as ASSIGNEE) is desirous of acquiring said invention, said
provisional application and any non-provisional application based thereon;

NOW THEREFORE, be it known by ail whom it may concern, that in consideration
of the payment by ASSIGNEE to ASSIGNORS of the sura of ONE DOLLAR
($1.00), and other good and valusble consideration, tha receipt of which is hereby
acknowledged, ASSIGNORS hereby sell, assign and transfer to ASSIGNEE for the
territory of the United States of America and foreign countries, their fil] and
exclusive right, title and interest to said invention and provisional application, to be
held end enjoyed by the ASSIGNEE as fully and entirely as the same woild have
been held by ASSIGNORS had this essignment and sale not been made.

In witness whiereof, executed by the undersigned this /4 day of February, 2004.

RECORDED PTO
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DOCKET NO.: KOS501-00329 PATENT

 ASSIGNMENT

:  WHEREAS, We, Christopber C. Gantz, a citizen of the United States and resident of
Northbrook, IL; Mandy M. Johnson, a citizen of the United Stated, and resident of Milwaukee, WT;
and; Allan G. Mlodzikowski, a citizen of the United States, and resident of Muskego, WI have
invented certain new and wuseful improvements in “HANDS-FREE PERSONAL
COMMUNICATION DEVICE” disclosed in an application for United States Letfcrs Patent
{Applicaton No. 11/029,911, filed Januvary 5, 2005);

WHEREAS, Ko0ss CORPORATION, a corporation organized under the laws of Delaware,
having a place of business at 4129 North Port Washington Avenue, Milwaukee, WI 53212
(hereinefter referred to as “ASSIGNEE™), is desirous of acquiring oy entire right, title and interest in
and to the invention, and in and to the said application and any Letters Patent that may issue thereon;

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency of
which is bercby acknowledged; we do hereby sel), assign and transfer unto said ASSIGNEE, its
successors, assigns and legal representatives, the full and exclusive right, title apd interest in and to
said invention and in and to said application and all patents which may be grantad therefor, and all
divisions, reissues, substitutions, continuations, continuations-in-part and ¢xtensions thereof; and I
hereby authorize and request the Commissioner of Patents and Trademarks to issue all patents for
said invention, or patents resulting théerefrom, insofar as my inferest is concerned, to the said .
ASSIGNEE of my entire right, title and interest.

1 also hereby sell and assign to said ASSIGNEE, its successors, assigns and legal
representatives the, full and exclusive rights, title and interest to the invention disclosed in said
application throughout the world, including the right to file applications and obtain patents, wtility

™ models, industrial models and designs for said invention in its own name throughout the world
including all rights of priority, all rights to publish cantiopary potices reserving ownership of said
inventiop’ and all rights to register said invention in appropriate registries; and we further agree to
execute any and all powers of attomney, applications, assignments, declarations, affidavits, and any
other papers in connection therewith necessary to perfect such rights, title and interest io
ASSIGNEE, its successors, assigns and legal representatives.

We hereby further agree that we will communicate to said ASSIGNEE, or to its successors,
assigns and Iegal representatives, any facts known to us respecting any improvements; and, at the
expense of said ASSIGNEE, to testify in any legal proceedings, sign all lawful papers, execute all
divisional, continuation, continuation-in-part, reissue and substitute applications, and make ali lawful
oaths, and generally do everything possible to vest title in said ASSIGNEE and to aid said
ASSIGNEE, its successors, assigns and legal representatives to obtain and enforce proper protection
for said invention in al} countries,
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IN WITNESS WHEREQF, we have hereunto set our hands and seal this day of
2005. ] -

First Inventor;, Witnesses:

: g o/
M 'y, »’%J;!.Uwf,;-,ya—.. .
Christopher C. Gantz (Sign: of winess) (Sigoature of witness)

v29-01 Tracy Brunea., Sue Saddew:
(Printed name)

Date . : (Printed name)
0 adeor LIT Yo Mee, LT
(Address) (Address)
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(Address) (Address)
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HANDS-FREE PERSONAL COMMUNICATION DEVICE | 3 Z
FIELD OF THE INVENTION
[0001] The present invention relates to the field of hands-free personal commmmication
devices. More specifically, the present invention relates to a hands-free personal communication
device that is womn about a user's neck.
BACKGROUND OF THE INVENTION
[0002] Hands-free personal communication devices are used in a variety of known
__professional and personal settings. In general, hands-free personal communication devices are
useful for any application wherein it is desired to provide one-way ;r-t;vo-wuy communication
while leaving the users’ hands free to perform various other tasks. Hands-free personal
communication devices are used by, for example, telephone operators and multimedia users who
receive and/or send communications using the device and at the same time, use both hands for
other tasks.

[0003] Headsets are a well-known example of hands-free personal communication
devices. Headsets are typically worn on the user's head and have opposing speakers, one for each
ear of the user, attached by a headband which extends over the top of the user's head. These
devices may also include a boom which has one end attached to the headband and & second end
that contains a microphone. The boom is often flexible and contains memory characteristic such
that the boom is positionable into and out of various selectable positions.

[0004] A significant drawback to known headsets is that they are often uncomfortable to
wear and can become entangled with or mess up the user's hair. Known headsets are also not as
adjustable as is often desired and are typically rigid such that they do not fit a wide range of users
having different body proportions. Because most headsets are arranged to be in constant contact

¢ with the user’s ears and/or head, many users complain of head and/or ear discomfort.

[0005] U.S. Patent Application No. 10/218,277 by the present inventor Christopher
Gantz, the disclosure of which is incorporated herein by reference, discloses a personal wearable
communication and speaker system that is wearable about a iser's neck. The communication and
speaker system includes a gripping neckbend attached to a speaker housing and an adjustable

microphone support arm. The gripping neckband is rotatable about an méis by 180° to convert
from a left-eared configuration to a right-eared configuration, and vice versa. A pad is attached to
the distal end of the gripping neckbend relative to the speaker housing. In a particular
embodiment, the speaker housing can be disengaged from its base and automatically switched to a
headphone mode wherein the speaker is mounted on the user's ear.
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[0006] The above described patent application solves many of the above described
problems with known headsets. However, further improvements upon this device are still desired.
For example, it is desirable to provide an improved device that is more easily adjusted to fit a wide
variety of body types and sizes. It is further desirable to provide a device that is more easily
adjusted between headphone and ear phone use.

[0007] As such, it is desirable to provide an improved hands-free personal
communication device that overcomes the shortcomings of known devices. It is desirable to
provide a communicstion device that is self-supporting and adjustable to fit individuals having
different body proportions. It is desirable to provide such a communication device that is easy to
put on and take off. It is desirable to provide a hands-free communication device which is
adjustable to fit either a left or right side of the user. It is desirable to provide such a device that
eliminates head and ear discomfort often associated with many known headsets. It is further
desirable to provide such a communication device that maintains or improves the acoustic output
and input quality and performance of current known devices.

SUMMARY OF THE INVENTION

[0008] The present invention is a hands-free personal communication device that
overcomes many shortcomings of known devices.

[0009] The hands-free personal communication device includes an elongated elastic
neckband which supports the communication device about the user's neck. The neckband has
memory characteristic and is bendable along its length, or at least part of its length, such that the
neckband is positionable into and out of various selectable positions. An acoustic output device is
attached to the neckband and positioned near an ear of the user when the communication device is
worn about the user's neck. A microphone is attached to a first end of an elastic boom attached to
the neckband.

[0010] The hands-free personal communication device may also include an earphone or
earbud attached, for example, to the second end of the neckband. The earphone is detachable
from the neckband such that the earphone is insertable into an ear of the user when the
communication device is wom about the user's neck. An electrical connection provides
communication to and from the earphone and microphone.

[0011]) The hands-free personal commmicatian device of the present invention may be
easily adjusted and fitted so as to be worn comfortably and in firm and stable fashion around the
neck, just at or above the shoulders, of a user. It has the advantage of not being in direct contact
with the more sensitive areas of the body, such as the ear and head or scalp. The present invention
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inchides an ergonomic alternative to a traditional headset or earset. The device of the present ‘ﬁkl
invention places a speaker and microphone combination on or near the intersection of the user's
neck end shoulder, thereby eliminating the need for any sort of contact with or mounting to the
user's head or ear. The freedom of movement and rotation provided by the elastic and memory
characteristics of the neckband provide significant advantages where mobility, stability and
comfortable fit are desired.

[0012] Furthermore, one embodiment of the present invention allows the user to place a
detachable earbud in the user's car, if desired. By this arrangement, the user cen casily disengage

the earbud fTom the elastic neckband and insert it into the user's ear for more private
conversations. In addition, the hands-free personal commumication device can include a switch
and/or a control module to change the output of the device from loudspeaker mode to headphone
mode in order to eliminate the need to control the volume when the user temporarily (for
momentary privacy concerns, for exampic) places the earbud into the user's ear. The switch may
be manual or the device may be configured to automatically switch to headphone mode when the
earbud is utilized. '
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The drawings illustrate the best mode presently contemplated of carrying out the
invention.

[0014)] In the drawings:

[0015] Fig. 1 is a perspective view of the hands-free personal communication device worn
about & user's neck; '

[0016] Fig. 2 is a top view of a first embodiment of the hands-free personal
communication device;

[0017] Fig. 3 is a top view of the hands-free personal commumication device shown in
Fig. 2, wherein the earbud is removed;

[0018] Fig. 4 is a top view of the device, depicting the memory characteristic and
bendability of the elongated elastic neckband;

[0019] Fig. 5 is a side view of the hands-free personal communication device;

[0020] Fig. 6 is a detailed view of the control module;

[0021] Fig. 7 is a detniled sectional side view of the hands-free persanal communication
device;

[0022] Fig. 8 is a sectionsal top view of the audio component;

[0023] Fig. 9 is a top view of en alternate embodiment of the hands-free personal
communication device;
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[0024] Fig. 10 is a perspective view of an alternate embodiment of the hands-free personal
communication device wom about & user's neck; and

[0025] Fig. 11 is 2 top view of an alternate embodiment of the hands-free personal
communication device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] In the preferred embodiments of the present invention described in detail below, 8
hands-free personal commrmication device is provided. It should be understood that the drawings
and specification are to be considered an exemplification of the principles of the invention, which

is more particularly defined in the appended clafms.

[0027] RefuﬂngtoFigs.lde,aprefmedembodimentofﬂ:ehmfh-ﬁeepe:soml
communication device is shown. A neckset 15 includes an elongated elastic neckband 17 for
supporting the neckset 15 about a user's neck. The elastic neckband 17 is bendable and/or
twistable along at least part of its length and has memory characteristic such that when the
peckband 17 is moved into a certain position it retains that position. In this manner, the shape and
position of the neckband 17 can be changed such that it comfortably fits around a user's neck.
This elso allows the various audio components carried by the neckband 17 (which are described in
more detail below) to be positioned in a location where they will not interfere with, for example, a
user's chin or mouth. As shown in Fig. 1, the neckband 17 is worn around the user's neck 16 and
rests on either the user's shoulders 14, or on the area where the shoulders 14 meet the neck 16.
Because the neckband 17 is bendable and/or twisteble along its length and has memory
characteristics, it can be shaped to properly fit around the user's individual physique such that it
- has stability and is comfortable to wear.

[0028] Referring now to Figs. 1, 2, 7 and 8, in a particular embodiment, the elastic
neckband 17 includes a bendable wire 20 or metal tube and & flexible rubber coating 22,
preferably comprising a thermo plastic elastomer. However, it should be recognized that the
elastic neckband 17 may comprise any one of a veriety of known materials that are flexible and
have memory characteristics such that the neckband 17 is positionable into and out of a variety of
positions slong its entire length, or alternately along a portion thereof.

[0025} An acoustic output device ar speaker 19 is integrally attached to the clastic
. neckband 17 end resides within a speaker housing 31. The speaker 19 receives audio and
electrical input from speaker audio/power cord 21 and may comprise any one of a variety of audio
speakers known in the art. The speaker 19 however should be capable of providing sufficient
audio output such that a user may hear the audio output when the neckset 15 is worn about the
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user's neck and the speaker housing is resting on the user's shoulder, as will be described further
below, and as is shown in Fig. 1. The audio output of the speaker 19 is controliable by a volume
control, which in the embodiment shown is & rotary member 18.

[0030] Referring to Figs. 1 and 2, a speaker screen 30 covers the speaker 19 and protects
the speaker 19 from damege. Speaker screen 30 is preferably made of metal and includes a series
of boles 28 which allow audio from the speaker 19 to pass through the speaker screen 30.

[0031] Audio/power cord 21 provides audio and electrical signals to the neckset 15 end
includes a 2.5 millimeter plug that is connected to the speaker housing 31 by a strain relief (not
shown). Strain relief provides strength and durability to the connection and is preferably formed
of a notched cone-shaped rubber piece that provides a flexible and durable connection. It will also
be recognized by those skilled in the art that the neckband 17 may include a wireless transmitter
instead of the audio/power cord 21. Such an errengement would also include a separate power
source, such as for example a battery, for powering the various audio components provided with
the device.

{0032] As shown in Figs. 1, 2 and 7, the neckset 15 further inciudes a bendable boom arm
23 having a microphone 25 attached to its distel end 27 relative to the speaker 19. The bendable
boom arm 23 is preferably constructed of bendable material such as wire, 8 flexible memory
plastic, or metal tube 20 and a flexible rubber coating 22, preferably including a thermal plastic
polymer. The boom arm 23 is positionable into and out of a veriety of positions along its entire
length, ar & portion thereof. The microphone 25 is attached to the end of the boom arm 23 and
consists of any one of a variety of known microphones for receiving sound from an external
source. The microphone 25 is encased by a foam covering 26 to protect the microphone 25 from
wind noise and yet still allow for andio pickup. The boom arm 23 is thus positionable such that it
can be easily moved to various positions and will stay where it is moved. This allows the
microphone 25 to be positioned in a location where it will not interfere with the user's mouth or
chin, and yet allows the microphone 25 to be moved close to the user when the user wants to
speak softly and still be heard.

[0033] Referring now to Figs. 3 and 7, the illustrated embodiment of the neckset 15
includes a detachsble earphone, which is often referred to in the art s an earbud 47. The earbud
47 is releaseably attached to the diste]l end 49 of the elastic neckband 17. The earbud 47 is
detachable from the elastic neckband 17 and yet remeins connected to the elastic neckband 17 by &
retractable power/andio cord 51. According to this emrangement, the earbud 47 is easily removed
from the elastic neckband 17 and reattached to the elastic neckband 17. In the embodiment
shown, retractable power/audio cord 51 resides within an open-faced cavity 54.
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[0034] The earbud 47 and neckset 15 may alternately include wireless transmitters and the
earbud 47 may include & power source. In such an armngement, the power/audio cord 51 would
not be Decessary, as the earbud 47 would be capable of wirelessly transmitting with the neckset
15. The earbud 47 provides many advantages that will be recognized by one skilled in the art. The
earbud 47 provides privacy to one using the neckset 15. The earbud 47 also increases the ability
of the user to hear the audio output as compared to the speaker 19. This is particularly true if the
neckset 15 is used in a crowded and/or noisy environment.

[0035) Referring to Fig. 7, the distal end 49 of the clastic neckband 17 defines an open-
ended cavity 54 for releaseably receiving and retaining the earbud 47. According to this
arrangement, the side portions 44 of the open-ended cavity 54 are flexible such that the earbud 47
is easily inserted into and removed from the cavity 54 on the elastic neckband 17. In the
embodiment shown, the earbud 47 has an outwardly protruding collar 48 that is sized and shaped
o be received in & snap-fit arrangement by an annular groave 52 on the interior of the cavity 54, to
thereby securely and releasably retain the earbud 47 in the cavity 54. Various other releasable
connections may be employed, such as for example an arrangement where the earbud 47 is sized
and shaped to be press-fit into the cavity 54,

[0036] In the embodiment shown, retractable power/audio cord 51 resides within the
open-ended cavity 54, in such a manner that easy retraction and deployment of the power/audio
cord 51 and earbud 47 are possible. In Fig. 7, the power/audio cord is shown in its retracted state
as the earbud 47 is nested in the open-ended cavity 54. The power/audio cord 51 is attached to the
earbud 47 by a strain relief 53, which provides strength and durability to the connection and is
preferably formed of a notched cone-shaped rubber piece and provides a flexible and durable

[0037] In use, the earbud 47 is detached from the neckset 15 and inserted into a user's ear,
thus providing audio to the user. Removal of the earbud 47 from the neckset 15 may
automatically cause the speaker 19 to stop producing audio, or alternatively, the earbud 47 and
speaker 19 may be controlled by a control module 41 (shown in Fig, 6). The control module 41 is
arranged to control the volume of speaker 19. More specifically, the control module 41 includes
volume control, which, in the embodiment shown, is 8 mamually operable rolling member 43. In
addition, the control module 41 may include an on/off switch 45 for selectively providing
electrical power to the neckset 15, including the spesker 19 and microphone 25. The control
module 41 preferably further includes an amplifier (not shown) for electrically driving the audio
input to speaker 19 and from microphone 25. The module 41 may further include means from
providing power to the neckset 15, such as for example a battery.

-6-
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[0038] Referring to Fig. 4, the neckset 15 is adjustable such that the speaker 19 may be
positioned on either a left or right ear of the user. As shown by arrow 35, the elastic neckband 17
1sad3uslable180degreesaboutms36 mhthnttheleﬂ37andngh139eonﬁgummsare
possible. In addition to the configurations shown, the elastic neckbemd 17 is positionable such that
the neckband 17 is sized to fit the individual user's physique. For example, if the user's neck is
wide, the neckband 17 is positioned such that the speaker 19 and earbud 47 are further apart.

[0039] Referring to Fig. 5, the a side view of the neckset 15 is shown.

[0040] The clastic neckband 17 may be provided with & neck brace 56 which can include
a curved piece of flexible or stiff rubber (see Fig. 9) or plastic or soft foam sleeve (see Fig. 11).
The neck brace 56 provides additional stability end form to the neckband 17 and assists the
neckband 17 to fit properly around the user’s neck.

[0041] Referring to Fig. 9, an additional embodiment of the neckset 15 includes an open-
faced cavity 57, which is open along the distal end 49 of the neckband 17. The open-faced cavity
57 advantageously allows the power/audio cord 51 to extend in a direction transverse to the distal
end 49 of the elongated neckband 17 when the earbud 47 is inserted in the user’s ear.

[0042] In the particular atrangement shown in Fig. 9, the earbud 47 includes an elongated
tapered member 59 that is sized slightly smaller than the width of the open-faced cavity 54. In this
arrangement, the elongated tapered member 59 is press-fit into the open-faced cavity 54 to
releaseably secure the earbud 47 to the distal end 49 of the neckband 17.

[0043] Referring to Fig. 10, it is further recognized that the distal end 49 of the neckband
17 may include an additional fixed speaker 55 in addition to or rather than the earbud 47. In such
anamngement.speakm19,55aredisposedoneithersideofﬂ1eusdsheadandp::ovidebimunl
sound to the user,

[0044] Referring to Fig. 11, an arrangement is shown wherein the distal end 49 of the
neckband 17 includes a closed-ended open-faced cavity §1. In this arrangement, the earbud 47 is
sized and shaped to fit within the closed-ended open-faced cavity 61 in a press fit manner, to
releasesbly attach the earbud 47 to the distal end 49 of the neckband 17.

[0045] Itis recognized that the neckset 15 is useable in a variety of environments. As
such, the speakers 19, 55, the earbud 47, and the microphone 25 may be designed such that they
are waterproof. Referring briefly to Fig. 7, water repellant paper (not shown) may be provided on
the microphone 25 to protect the microphone 25 from damage caused by moisture or water. In
addition, the speaker housing 31 may include water repellant paper (not shown) which is
preferably positioned on the top and bottomn of the speaker 19 and/or inside the speaker screen 30
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and the lower portion of the speaker housing 31. The water repellant paper prevents water from
entering the speaker housing 31 and damaging the speaker 19,

[0046) It is also recognized that an embodiment of the neckset 15 may not include the
earbud 47. In such an arrangement, the distal end 49 of the neckband 17 would form a weighted
bud which offsets the weight of the speaker 19, boom arm 23 and microphone 25 when the
neckset 15 is worn about the user's neck. '

[0047] While this invention is susceptible to embodiments in many different forms, the
drawings and specification describe in deteil a preferred embodiment of the invention. They are
not intended to limit the broad spects of the invention to the embodiment illustrated,
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CLAIMS
'What is claimed is: _ /4_0
1. A hands-free personal communication device for wearing about a user's neck,
the communication device comprising; |
an elongated elastic neckband for supporting the communication device about the
user’s neck, the neckband having memory characteristic and being bendable along its length
such that the neckband is formable into and out of various selectable positions;
an acoustic output device attached to the neckband and positionable near an ear of
the user when the communication device is wormn about the user's neck; and

a microphone attached to a first end of the neckband.

2. The hands-free personal communication device of claim 1, further
comprising an earphone attached to a second end of the neckband, the earphone being
detachable from the neckband such that the earphone is insertable into an ear of the user
when the communication device is wom about the user's neck.

3. The hands-free personal communications device of claim 2, further comprising an
electrical connection between the earphone and the communication device.

4, The hands-free personal communication device of claim 1, further comprising a
battery.

5. The hands-free personal communication device of claim 1, further comprising a

6. The hands-free personal communication device of claim 1, further comprising a
wireless electrical connection.

7. The hands-free personal communication device of claim 1, further comprising an
carphone attached to a second end of the neckband.



8. The hands-free personal communication device of claim 7, wherein the earphone
is detachable from the neckband and insertable into an ear of the user when the communication
deviceiswomaboutflmuscr'snnck.

9. The hands-free personal communication device of claim 1, wherein the elastic
neckband comprises a bendable wire and a flexible rubber coating.

10.  The hands-free personal communication device of claim 1, further comprising a

weighted boom attached to a second end of the neckband, the weighted boom of sufficient weight

to offset the acoustic output device and microphone when the device is womn sbout the user’s
neck.

11.  The hands-free personal communication device of claim 1, further comprising
means for controlling the volume of the acoustic output device.

12.  The hands-free personal communication device of claim 1, wherein the acoustic
output device comprises an audio speaker.

13.  The hands-free personal communication device of claim 8, wherein the neckband

comprises a cavity that facilitates retraction and deployment of an electrical wire connected to the

earphone.

14.  The hands-free personal communication device of claim 1, further comprising a
second acoustic output device attached to the neckband and positioneble near another ear of the
user. '

15.  The hands-free personal communication device of claim 1, further comprising a
neck brace attached to the neckband to provide additional stability to the neckband.

16.  The hands-free personal communication device of claim 1, wherein the acoustic
output device is waterproof.

17.  The hands-free personal communication device of claim 1, wherein the
microphone is waterproof.
-10-
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18. A hands-free personal communication device for wearing about a user's neck, the
communicetion device comprising:

an elongated elastic neckband for supporting the communication device about the user's
neck;

an acoustic output device attached to the elongated elastic neckband and positionable near
an ear of the user when the communication device is worn about the user's neck; and

. an earphone attached to an end of the neckband, the earphone being detachable from the

neckband and insertable into an ear of the user when the communication device is worn about the
user's neck.

19, The hands free personal communication device of claim 4 wherein the earphone is
removably attached to the communication device by an electrical cord having memory
characteristic.

20.  The bands-free personal communication device of claim 18, further comprising an
electrical connection between the earphone and the communication device.

21.  The hands-free personal communication device of claim 18, further comprising a
battery.

22. The hands-free personal communication device of claim 18, further comprising a
wired electrical connection.

23.  The hends-free personal communication device of claim 18, further comprising a
wireless electrical connection.

24.  The bands-free personal communication device of claim 18, wherein the elastic
neckband comprises a bendable wire and a flexible rubber coating.

25.  The hands-free personal communication device of claim 18, further comprising a
weighted boom attached to a second end of the neckband, the weighted boom ef sufficient weight
to offset the acoustic output device and microphone when the device is worn about the user’s
neck.
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26.  The hands-free personal communication device of claim 18, further comprising
means for controlling the volume of the acoustic output device., / 4’ 3

27.  The hands-free personal communication device of claim 18, wherein the acoustic
output device comprises an audio speaker.

28,  The hands-free personal communication device of ¢laim 18, wherein the neckband
comprises a cavity that facilitates retraction and deployment of an electrical wire connected to the
earphone.

29.  The hands-free personal communication device of claim 18, further comprising a
second acoustic output device attached to the neckband and positionable neer another ear of the
user.

30. The bands-free personal communication device of claim 1, further comprising a
neck brace ettached to the neckband to provide additional stability to the neckband.

31.  The hands-free personal communication device of claim 18, wherein the acoustic
output device is waterproof.

32.  The hands-free communication device of claim 18, wherein the microphone is
waterproof.

33. A hands-free persopal communication device for wearing about a nuser’s neck, the
communication device comprising:

an elongated neckband for supporting the communication device about the user’s neck,
the neckband having memory charecteristic and being bendable along its length such that the
neckband is formable into and out of various selectable positions;

an acoustic output device attached to the neckband and positionable near an ear of the
user when the commmication device is womn about the user's neck;

a microphone attached to a first end of the neckband;

an earphone attached to an end of the neckband, the earphone being detachable from the
neckband and insertable into an ear of the user when the communication device is worn about the
user’s neck; and
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a neck brace attached to the neckband to provide additional stahlity to the neckband.
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HANDS-FREE PERSONAL COMMUNICATION DEVICE [4>
ABSTRACT OF THE INVENTION

A hands-free personal communication device is worn about a user's neck.
The communication device includes an elongated elastic neckband for supporting the
communication device about the user's neck. The elastic neckband has memory
characteristic and is bendable along its length such that the neckband is formable into and
out of various selectable positions. An acoustic output device is attached to the neckband
and positioned near an ear of the user when the communication device is worn about the
user's neck. A microphone is attached to an end of the neckband. A detachable earbud
may be attached to an end of the neckband.
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