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Transmission of the certificate for a European patent pursuant to Rule 74 EPC
The certificate for a European patent is herewith transmitted.

The European patent specification can be downloaded from the EPO publication server
https://data.epo.org/publication-server/ (see OJ EPO 2005, 126).

Note:

A corrected title page of the European patent specification will be published, if the bibliographic data have
been changed after completion of the technical preparations.

For the Examining Division
s Pate
& ‘\SG\\ e nl'a,bl

Page 2 Of 224 EPO Form 2047 12.07 (06/07/12) Koss 2020

IPR2021-00297



Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

Page 3 of 224

Parry, Simon James
Mewburn Ellis LLP
33 Gutter Lane

European Patent Office
80298 MUNICH
GERMANY

Tel. +49 (0)89 2399 - 0
Fax +49 (0)89 2399 - 4465

For any questions about
this communication:
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Date
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Reference Application No./Patent No.
SJP/FP6724736 09731146.8 - 2225 / 2272259
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Koss Corporation

Decision to grant a European patent pursuant to Article 97(1) EPC

Following examination of European patent application No. 09731146.8 a European patent with the title
and the supporting documents indicated in the communication pursuant to Rule 71(3) EPC dated
02.02.12 is hereby granted in respect of the desighated Contracting States.

Patent No.
Date of filing
Priority claimed

Designated Contracting States

and Proprietor(s)

. 2272259
: 07.04.09
: 07.04.08/USP 123265
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Koss Corporation

4129 North Port Washington Road

Milwaukee, WI 53212/US

This decision will take effect on the date on which the European Patent Bulletin mentions the grant

(Art. 97(3) EPC).

The mention of the grant will be published in European Patent Bulletin 12/29 of 18.07.12.
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ANMERKUNG ZUR ENTSCHEIDUNG UBER DIE ERTEILUNG
EINES EUROPAISCHEN PATENTS (EPA Form 2006)

1. EPA Informationsbroschiire "Nationales Recht zum EPU"
Diese Broschure enthélt nitzliche Informationen zu den formalen Erfordernissen und den Handlungen, die vor den Patentbeh&rden der
Vertragsstaaten vorzunehmen sind, um Rechte in diesen Staaten zu erlangen. Da diese Handlungen einem standigen Wandel unterworfen
sind, sollte immer nur die neueste Ausgabe der Broschiire benutzt werden. Nachtragliche Informationen werden im Amtsblatt veroffentlicht.

2. Ubersetzung der européischen Patentschrift nach Artikel 65 (1) des Européischen Patentiibereinkommens
Sie werden erneut darauf hingewiesen, dass bestimmte Vertragsstaaten nach Artikel 65 (1) EPU eine Ubersetzung der europaischen
Patentschrift verlangen; hierauf wird in der Mitteilung gemaB Regel 71 (5) EPU verwiesen. Die Nichteinreichung dieser Ubersetzung kann
zur Folge haben, dass das Patent in dem betreffenden Staat/in den betreffenden Staaten als von Anfang an nicht eingetreten gilt. Weitere
Einzelheiten entnehmen Sie bitte der oben genannten Broschiire.

3. Zahlung von Jahresgebiihren fiir européische Patente
Nach Artikel 141 EPU kénnen "nationale” Jahresgebiihren fir das europaische Patent fur die Jahre erhoben werden, die an das Jahr
anschlieBen, in dem der Hinweis auf die Erteilung des europaischen Patents im "Européischen Patentblatt” bekanntgemacht wird. Weitere
Einzelheiten entnehmen Sie bitte der oben genannten Broschre.

NOTE RELATING TO THE DECISION TO GRANT A
EUROPEAN PATENT (EPO Form 2006)

1. EPO Information Brochure "National law relating to the EPC"
This brochure provides useful information regarding formal requirements and the steps to be taken before the patent authorities of the
Contracting States in order to acquire rights in those states. Since the necessary steps are subject to change the latest edition of the
brochure should always be used. Subsequent information is published In the Official Journal.

2. Translation of the European patent application under Article 65(1) of the European Patent Convention
Your attention is again drawn to the requirements regarding translation of the European patent specification laid down by a number of
Contracting States under Article 65(1) EPC, to which reference is made in the communication under Rule 71(5) EPC. Failure to supply
such translation(s) may result in the patent being deemed to be void "ab initio" in the State(s) in question. For further details you are
recommended to consult the above-mentioned brochure.

3. Payment of renewal fees for European patents
Under Article 141 EPC "national” renewal fees in respect of a European patent may be imposed for the years which follow that in which the
mention of the grant of the European patent is published in the "European Patent Bulletin". For further details you are recommended to
consult the above-mentioned brochure.

REMARQUE RELATIVE A LA DECISION DE DELIVRANCE
D'UN BREVET EUROPEEN (OEB Form 2006)

1. Brochure d'information de I'OEB "Droit national relatif a la CBE"
Cette brochure fournit d'utiles renseignements sur les conditions de forme requises et sur les actes a accomplir auprés des offices de
brevet des Etats contractants aux fins d'obtenir des droits dans les Etats contractants. Etant donné que les actes indispensables sont
susceptibles de modifications, il serait bon de toujours consulter la derniére édition de la brochure. Toute information ultérieure est publiée
au Journal Officiel.

2. Traduction du fascicule du brevet européen en vertu de I'article 65(1) de la Convention sur le brevet européen
Votre attention est de nouveau attirée sur l'obligation faite par certains Etats contractants, en vertu de l'article 65(1) CBE, da fournir une
traduction du fascicule du brevet européen, a laquelle il est fait référence dans la notification établie conformément a la régle 71(5) CBE. Si
la(les) traduction(s) n'est(ne sont) pas fournie(s), le brevet européen peut, dés l'origine, étre réputé sans effet dans cet(ces) Etat(s). Pour
plus de détails, nous vous renvoyons a la brochure susmentionnée.

3. Paiement des taxes annuelles pour le brevet européen
Conformément a l'article 141 CBE des taxes annuelles "nationales” dues au titre du brevet européen peuvent étre percues pour les années
suivant celle au cours de laquelle la mention de la délivrance du brevet européen est publiée au "Bulletin européen des brevets. Pour plus
de détails, nous vous renvoyons a la brochure susmentionnée.

EP, O/OEB Form 2006R 12.07 09731146.8 (15.06.12)
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Acknowledgement of receipt

We hereby acknowledge receipt of the following subsequently filed document(s):

Submission number 1682554
Application number EP09731146.8
Date of receipt 08 June 2012
Receiving Office European Patent Office, The Hague
Your reference SJP/FP6724736
Applicant All applicants as on file
Documents submitted package-data.xml ep-sfd-request.xml
epf1038.pdf (1 p.) IGRA-1.PDF\10583698-v1-To_EPQO_-
_08_06_2012_- Response_to_71(3).
PDF (1 p.)
CLMSTRAN-1.PDF\10580932-v1-To_ CLMSTRAN-2.PDF\10580956-v1-To_
EPO_- 08 06_2012 - FR_claims.PD EPO_- 08 06 _2012 - DE_claims.PD
F(7p.) F(6p.)
Submitted by CN=S8. Parry 20806,0=Mewburn Ellis LLP,C=GB
Method of submission Online
Date and time 08 June 2012, 16:48 (CEST)
receipt generated
Message Digest DC:5E:2D:92:F2:51:F3:66:D7:E4:51.DF:D1:B7:64:F2:DC:9D:87:42

Correction by the EPO of errors in debit instructions filed by eOLF

Errors in debit instructions filed by eOLF that are caused by the editing of Form 1038E entries or the continued use of outdated
software (all forms) may be corrected automatically by the EPO, leaving the payment date unchanged (see decision T 152/82,
OJ EPO 1984, 301 and point 6.3 ff ADA, Supplement to OJ EPO 10/2007).

/European Patent Office/
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REVENDICATIONS

1. Ecouteur comprenant:
un corps, dans lequel le corps comprend:

5 au moins un transducteur acoustique (106) pour
convertir un signal électrique analogigque en son;

une antenne (108); et

un circuit d'émission - réception (100) en
communication avec ledit au moins un transducteur

10 acoustique et l'antenne, dans lequel le circuit
d'émission — réception est destiné a recevoir et a

transmettre, par le biais de 1l'antenne, des signaux sans
fil, et dans lequel 1le circuit d'émission - réception est
destiné a générer en sortie le signal électrigque analogiqgue
15 wvers ledit au moins un transducteur acoustique, et dans
lequel le circuit d'émission - réception sans fil comprend

un micrologiciel, 1lequel, lorsgqu'il est exécuté par le

circuit d'émission - réception, amene le circuit
d'émission — réception a:

20 recevoir, par voie radioélectrique, des données audio
numériques a partir d'une source de données (20), par

l'intermédiaire d'un réseau sans fil ad hoc (24), sulite a

1'établissement d'une 1liaison de communication sans fil

avec le réseau sans fil ad hoc, et lorsque la source de

25 données se situe dans une plage de communication sans fil

avec 1l'écouteur, par l'intermédiaire du réseau sans fil ad
hoc;

transmettre, par l'intermédiaire du réseau sans fil ad

hoc, a la source de données, des données connexes a un ou

30 plusieurs réseaux sans fil d'infrastructure détectés par le

circuit d'émission - réception, qui présentent une

puissance de signal supérieure a un niveau seuil de

puissance de signal minimum, lorsque 1'écouteur et 1la

source de données communigquent par 1’intermédiaire du

35 réseau sans fil ad hoc, dans lequel les données comprennent

des données d'identification pour ledit wun ou lesdits

plusieurs réseaux sans fil d'infrastructure; et

Page 7 of 224 Koss 2020
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lorsque la source de données n'est pas située dans une

plage de communication sans fil avec 1'écouteur ©par
l'intermédiaire du réseau sans fil ad hoc, mettre en cuvre
une transition automatique en vue de recevoir des données

5 audio numériques par 1’intermédiaire d’un premier réseau
sans fil d'infrastructure (33), 1'écouteur étant
caractérisé en ce que le circuit d'émission - réception
recoit des données audio numériques en provenance de la
source de données via le premier réseau sans fil

10 d'infrastructure, lorsque la source de données n'est pas
située dans la plage de communication sans fil avec

1'écouteur par 1l'intermédiaire du réseau sans fil ad hoc.

2. Ecouteur selon la revendication 1, dans lequel le
15 circuit d'émission - réception comprend:

un module de communication sans fil;

une unité de traitement en communication avec le module de

communication sans fil;

une unité de mémoire non volatile en communication avec
20 1'unité de traitement; et

une unité de mémoire volatile en communication avec l'unité

de traitement.

3. Ecouteur selon la revendication 2, dans lequel le
25 module de communication sans fil comprend un module de

communication WiFi.

4, Ecouteur selon la revendication 1, dans lequel le
micrologiciel, lorsqu'il est exécuté par le <circuit
30 d'émission - réception, amene le circuit
d'émission - réception de 1'écouteur a se connecter a un
serveur héte, par l'intermédiaire d'un second réseau sans
fil d'infrastructure, lorsque (1) la source de données
n'est pas située dans la plage de communication sans fil
35 avec 1l'écouteur par 1l'intermédiaire du réseau sans fil ad
hoc, et (2) la source de données et 1'écouteur ne sont pas

en communication sans fil via le premier réseau sans fil

Page 8 of 224 Koss 2020
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d'infrastructure.
5. Ecouteur selon la revendication 1, dans lequel le
micrologiciel, lorsqu'il est exécuté par le <circuit
d'émission - réception, amene le circuit
5 d'émission - réception de 1'écouteur a se connecter a un
serveur héte par 1’intermédiaire du réseau sans fil
d'infrastructure, lorsque la source de données n'est pas
située dans la plage de communication sans fil avec
1'écouteur par l'intermédiaire du réseau sans fil ad hoc.
10
6. Ecouteur selon la revendication 5, dans lequel
1'écouteur est destiné a recevoir des données audio
numériques diffusées en continu en provenance du serveur
héte par l’intermédiaire du réseau sans fil

15 d'infrastructure.

7. Ecouteur selon la revendication 5, dans lequel
1'écouteur est destiné a recevoir une premiére adresse de
réseau pour un premier serveur de contenu de données audio
20 numériques diffusées en continu en provenance du serveur
hoéte par 1’intermédiaire du réseau sans fil

d'infrastructure.

8. Ecouteur selon la revendication 7, dans lequel
25 1'"écouteur comporte une commande d'utilisateur qui,
lorsqu'elle est actionnée, ameéne 1l'écouteur a soumettre une
demande électronique, par 1l’intermédiaire du réseau sans
fil d'infrastructure, au serveur hoéte, concernant une
seconde adresse de réseau d’un second serveur de contenu de

30 données audio numériques diffusées en continu.

9. Ecouteur selon la revendication 8, dans lequel la

commande d'utilisateur comprend un bouton.

35 10. Systeme comprenant:
un écouteur sans fil selon la revendication 1; et

une dite source de données destinée a transmettre, par voie

Page 9 of 224 Koss 2020
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hertzienne, des données audio numériques diffusées en

continu.

11. Systeme selon la revendication 10, comprenant en outre
5 un serveur hoéte en communication avec 1’écouteur sans fil,

par l’intermédiaire du réseau sans fil d'infrastructure.

12. Systeme selon 1la revendication 11, dans lequel Ile
micrologiciel du circuit d'émission - réception de
10 1’écouteur sans fil, lorsqu'il est exécuté par le circuit
d'émission - réception, amene le circuit
d'émission — réception de 1'écouteur a se connecter au
serveur héte par 1’intermédiaire du réseau sans fil
d'infrastructure, lorsque la source de données n'est pas
15 située dans la plage de communication sans fil avec

1'écouteur, par l'intermédiaire du réseau sans fil ad hoc.

13. Systeme selon la revendication 11, dans lequel I1le
serveur hdéte est destiné a diffuser en continu des données
20 audio numériques vers 1'écouteur, par l'intermédiaire du

réseau sans fil d'infrastructure.

14. Systeme selon 1la revendication 11, dans lequel Ile
serveur hoéte est destiné a transmettre une premiere adresse
25 de réseau d’un premier serveur de contenu de données audio
numériques diffusées en continu a 1'écouteur, par

l'intermédiaire du réseau sans fil d'infrastructure.

15. Systeme selon la revendication 12, comprenant en outre
30 une page web pour 1’écouteur sans fil, a travers laquelle
un utilisateur est apte a configurer un ou plusieurs

paraméetres de 1l'écouteur sans fil.

16. Systéme selon la revendication 10, ou écouteur selon
35 la revendication 1, dans lequel la source de données

comprend un lecteur de données audio numériques.

Page 10 of 224 Koss 2020
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17. Systeme selon la revendication 10, ou écouteur selon
la revendication 1, dans lequel le réseau sans fil

d'infrastructure comprend un réseau local sans fil, WLAN.

5 18. Systeme selon la revendication 10, ou écouteur selon
la revendication 1, dans lequel le réseau sans fil
d'infrastructure est un réseau sans fil d'infrastructure
prédéfini vers lequel la source de données transite lorsque
la source de données n'est pas située dans la plage de

10 communication sans fil avec 1l'écouteur, par l'intermédiaire
du réseau sans fil ad hoc, et lorsque le réseau sans fil
d'infrastructure prédéfini est situé dans la plage de

communication de l’écouteur et de la source de données.

15 19. Procédé destiné a recevoir des données audio
numériques sans fil par le biais d’un écouteur sans fil,
1'écouteur sans fil comprenant:

un corps, dans lequel le corps comprend:
au moins un transducteur acoustique pour convertir un
20 signal électrique analogigque en son;
une antenne; et
un circuit d'émission - réception en communication
avec ledit au moins un  transducteur acoustique et
l'antenne, dans lequel 1le circuit d'émission - réception

25 est destiné a recevoir et a transmettre des signaux sans

fil par l’intermédiaire de 1l'antenne; et
dans lequel le circuit d'émission - réception est
destiné a générer en sortie le signal électrique analogique
vers ledit au moins un transducteur acoustique; et

30 dans lequel le circuit d'émission - réception sans fil
comprend un micrologiciel; et

dans lequel le procédé comprend les étapes ci-dessous
consistant a, suite a 1'établissement d'une liaison de
communication sans fil avec un réseau sans fil ad hoc:

35 recevoir, par le biais de 1’écouteur sans fil, par
l'intermédiaire du réseau sans fil ad hoc, des données

audio numériques en provenance d’une source de données,

Page 11 of 224 Koss 2020
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lorsque la source de données est en communication sans fil

avec l'écouteur par l'intermédiaire du réseau sans fil ad
hoc;

transmettre, par le biais de 1’écouteur sans fil, par

5 l'intermédiaire du réseau sans fil ad hoc, a la source de

données, des données connexes a un ou plusieurs réseaux

sans fil d'infrastructure détectés par le circuit

d'émission - réception, lesquelles présentent une puissance

de signal supérieure a un niveau seuil de puissance de

10 signal minimum, lorsque 1l'écouteur et la source de données
communigquent par l’intermédiaire du réseau sans fil ad hoc,
dans lequel les données comprennent des données
d'identification pour ledit un ou lesdits plusieurs réseaux
sans fil d'infrastructure;

15 convertir, par le biais de 1'écouteur sans fil, les
données audio numériques en son, le procédé étant
caractérisé par les étapes ci-dessous consistant a:

lorsque la source de données n'est pas située dans la
plage de communication sans fil avec 1'écouteur, par

20 l'intermédiaire du réseau sans fil ad hoc, mettre en ecuvre
une transition automatique, par 1'écouteur, en vue de
recevoir des données audio numériques via un premier réseau
sans fil d'infrastructure, et recevoir des données audio
numériques provenant de la source de données, via le

25 premier réseau sans fil d'infrastructure, lorsque la source
de données n'est pas située dans la plage de communication
sans fil avec 1'écouteur, par 1l'intermédiaire du réseau

sans fil ad hoc.

30 20. Procédé selon la revendication 19, dans lequel 1'’étape
de transition automatique, par 1'écouteur, en vue de
recevoir les données audio numériques par 1l'intermédiaire
du premier réseau sans fil d'infrastructure, consiste a
mettre en c«uvre une transition automatique en vue de

35 recevoir des données audio numériques a partir d’un serveur
héte par 1l'intermédiaire du premier réseau sans fil

d'infrastructure, lorsque la source de données n'est pas
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située dans la plage de communication sans fil avec

1'écouteur par l'intermédiaire du réseau sans fil ad hoc.

21. Procédé selon la revendication 19, dans lequel 1’étape

5 de transition automatique, par 1'écouteur, en vue de
recevoir les données audio numériques par 1l'intermédiaire
du premier réseau sans fil d'infrastructure, comprend les
étapes ci-dessous consistant a:
recevoir, par le Dbiais de 1’écouteur sans fil, par

10 l'intermédiaire du premier réseau sans fil
d'infrastructure, a partir d'un serveur hdéte connecté au
premier réseau sans fil d'infrastructure, une adresse de
réseau pour un serveur de contenu de données audio
numériques diffusées en continu; et

15 se connecter, par le Dbiais de 1'écouteur sans fil, au
serveur de contenu de données audio numériques diffusées en
continu, en utilisant l’adresse de réseau recue a partir du

serveur hote.
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PATENTANSPRUCHE

1. Kopfhérer, umfassend:

einen Koérper, wobei der Kérper Folgendes umfasst:

zumindest einen Schallwandler (106) zur Umwandlung eines analogen
elektrischen Signals in Ton;

eine Antenne (108); und

eine Sendeempfangerschaltung (100) in Datenubertragungsverbindung mit dem
zumindest einen Schallwandler und der Antenne, wobei die
Sendeempfangerschaltung zum Empfangen und Senden von Funksignalen Uber die
Antenne dient, und worin die Sendeempfangerschaltung zur Ausgabe des analogen
elektrischen Signals an den zumindest einen Schallwandler dient, und worin die
Funk-Sendeempfangerschaltung Firmware umfasst, die bei AusfUhrung durch die
Sendeempfangerschaltung bewirkt, dass die Sendeempfangerschaltung

uber Funk digitale Audiosignale von einer Datenquelle (20) UGber ein Ad-hoc-
Funknetz (24) empféangt, nachdem eine Funkdatentbertragungsverbindung mit dem
Ad-hoc-Funknetz hergestellt wurde und wenn sich die Datenquelle in
Funkdatentbertragungsreichweite des Kopfhérers Uber das Ad-hoc-Funknetz
befindet;

uber das Ad-hoc-Funknetz Daten bezuglich eines oder mehrerer, durch die
Sendeempfangerschaltung detektierter Infrastruktur-Funknetze, die eine Signalstarke
Uber einem minimalen Signalstarken-Schwellenwert aufweisen, an die Datenquelle
Ubertragt, wenn der Kopfhérer und die Datenquelle Gber das Ad-hoc-Funknetz Daten
austauschen, wobei die Daten Identifikationsdaten flr eines oder mehrere
Infrastruktur-Funknetze umfassen; und,

wenn die Datenquelle sich nicht in FunkdatenUbertragungsreichweite des
Kopfhorers Uber das Ad-hoc-Funknetz befindet, automatisch zum Empfang von
digitalen Audiosignalen Uber ein erstes Infrastruktur-Funknetz (33) wechselt, wobei
der Kopfhérer dadurch gekennzeichnet, dass die Sendeempfangerschaltung digitale
Audiosignale von der Datenquelle Uber das erste Infrastruktur-Funknetz empfangt,
wenn die Datenquelle sich nicht in Funkdatentbertragungsreichweite des Kopfhdérers
Uber das Ad-hoc-Funknetz befindet.
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2. Kopfhérer nach Anspruch 1, wobei die Sendeempfangerschaltung Folgendes
umfasst:

ein Funkdatentubertragungsmodul;

eine  Verarbeitungseinheit in  Datenubertragungsverbindung mit dem
Funkdatenubertragungsmodul;

eine nichtflichtige Speichereinheit in Datenubertragungsverbindung mit der
Prozessoreinheit; und

eine flichtige Speichereinheit in Datenlbertragungsverbindung mit der

Prozessoreinheit.

3.  Kopfhérer nach Anspruch 2, wobei das FunkdatenUbertragungsmodul ein

WLAN-DatenUbertragungsmodul umfasst.

4. Kopfhdérer nach Anspruch 1, wobei die Firmware bei Ausfihrung durch die
Sendeempfangerschaltung bewirkt, dass die Sendeempfangerschaltung des
Kopfhdrers sich Uber ein zweites Infrastruktur-Funknetz mit einem Host-Server
verbindet, wenn (1) die Datenquelle sich nicht im FunkdatenUbertragungsbereich des
Kopfhérers Uber das Ad-hoc-Funknetz befindet und (2) die Datenquelle und der
Kopfhérer sich nicht in Funkdatenlbertragung mit dem ersten Infrastruktur-Funknetz

befinden.

5.  Kopfhérer nach Anspruch 1, wobei die Firmware bei AusfUhrung durch die
Sendeempfangerschaltung bewirkt, dass die Sendeempféngerschaltung des
Kopfhérers sich Uber das Infrastruktur-Funknetz mit einem Host-Server verbindet,
wenn die Datenquelle sich nicht in Funkdatentbertragungsreichweite des Kopfhérers
Uber das Ad-hoc-Funknetz befindet.

6. Kopfhoérer nach Anspruch 5, wobei der Kopfhérer zum Empfangen eines
digitalen Audiodatenstroms vom Host-Server Uber das Infrastruktur-Funknetz
ausgebildet ist.
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7. Kopfhérer nach Anspruch 5, wobei der Kopfhérer zum Empfangen einer ersten
Netzwerkadresse flr einen ersten, einen digitalen Audioinhalt-Datenstrom

aussendenden Server vom Host-Server Uber das Infrastruktur-Funknetz dient.

8. Kopfhérer nach Anspruch 7, wobei der Kopfhérer eine Benutzersteuerung
umfasst, die bei Aktivierung dazu flhrt, dass der Kopfhérer Uber das Infrastruktur-
Funknetz eine elektronische Anfrage bezlglich einer zweiten Netzwerkadresse fir
einen zweiten, einen digitalen Audioinhalt-Datenstrom aussendenden Server an den

Host-Server sendet.

9. Kopfhérer nach Anspruch 8, wobei die Benutzersteuerung einen Knopf umfasst.

10. System, umfassend:
einen Funkkopfhérer nach Anspruch 1; und

die Datenquelle zur FunkUbertragung eines digitalen Audiodatenstroms.

11. System nach Anspruch 10, das weiters einen Host-Server umfasst, der Gber das
Infrastruktur-Funknetz in DatenlUbertragungsverbindung mit dem Funkkopfhdrer
steht.

12. System nach Anspruch 11, wobei die Firmware der Sendeempfangerschaltung
des Funkkopfhérers bei Ausfihrung durch die Sendeempfangerschaltung bewirkt,
dass die Sendeempfangerschaltung des Kopfhdrers sich Uber das Infrastruktur-
Funknetz mit dem Host-Server verbindet, wenn die Datenquelle sich nicht in
Funkdatentbertragungsreichweite des Kopfhérers Uber das Ad-hoc-Funknetz
befindet.

13. System nach Anspruch 11, wobei der Host-Server zum Streamen von digitalen

Audiodaten zum Kopfhérer Uber das Infrastruktur-Funknetz dient.
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14. System nach Anspruch 11, wobei der Host-Server zur Ubertragung einer ersten
Netzwerkadresse flr einen ersten, einen digitalen Audioinhalt-Datenstrom
aussendenden Server zum Kopfhérer Gber das Infrastruktur-Funknetz dient.

15. System nach Anspruch 12, das weiters eine Webseite flr einen Funkkopfhérer
umfasst, Uber welche ein Benutzer eine oder mehrere Einstellungen flir den

Funkkopfhdrer konfigurieren kann.

16. System nach Anspruch 10 oder Kopfhérer nach Anspruch 1, wobei die

Datenquelle einen digitalen Audioabspieler umfasst.

17. System nach Anspruch 10 oder Kopfhérer nach Anspruch 1, wobei das

Infrastruktur-Funknetz ein WLAN umfasst.

18. System nach Anspruch 10 oder Kopfhérer nach Anspruch 1, wobei das
Infrastruktur-Funknetz ein voreingestelltes Infrastruktur-Funknetz ist, auf das die
Datenquelle umschaltet, wenn die Datenquelle sich nicht in
Funkdatentbertragungsreichweite des Kopfhérers Uber das Ad-hoc-Funknetz
befindet und wenn das voreingestellte Infrastruktur-Funknetz sich in Reichweite von

sowohl dem Kopfhérer als auch der Datenquelle befindet.

19. Verfahren zum Empfangen eines digitalen Funkaudiosignals Uber einen
Funkkopfhdrer, wobei der Funkkopfhérer Folgendes umfasst:

einen Korper, wobei der Kérper Folgendes umfasst:

zumindest einen Schallwandler zur Umwandlung eines analogen elektrischen
Signals in Ton; eine Antenne; und

eine Sendeempféangerschaltung in Datenubertragungsverbindung mit dem
zumindest einen Schallwandler und der Antenne, wobei die
Sendeempfangerschaltung zum Empfangen und Senden von Funksignalen Uber die
Antenne dient, und

worin die Sendeempfangerschaltung zur Ausgabe des analogen elektrischen
Signals an den zumindest einen Schallwandler dient, und
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worin die Funk-Sendeempfangerschaltung Firmware umfasst, und

worin das Verfahren Folgendes umfasst: nach der Herstellung einer
Funkdatenubertragungsverbindung mit einem Ad-hoc-Funknetz,

das Empfangen von digitalen Audiosignalen von einer Datenquelle durch den
Funkkopfhérer Gber das Ad-hoc-Funknetz, wenn sich die Datenquelle in
Funkdatenlbertragungsverbindung mit dem Kopfhérer Gber das Ad-hoc-Funknetz
befindet;

das Ubertragen von Daten bezlglich eines oder mehrerer, durch die
Sendeempfangerschaltung detektierter Infrastruktur-Funknetze, die eine Signalstarke
Uber einem minimalen Signalstarken-Schwellenwert aufweisen, durch den
Funkkopfhérer Gber das Ad-hoc-Funknetz an die Datenquelle, wenn der Kopfhérer
und die Datenquelle Uber das Ad-hoc-Funknetz Daten austauschen, wobei die Daten
Identifikationsdaten fUr eines oder mehrere Infrastruktur-Funknetze umfassen;

Umwandeln der digitalen Audiosignale in Ton durch den Funkkopfhérer, wobei
das Verfahren dadurch gekennzeichnet, dass:

wenn die Datenquelle sich nicht in FunkdatenUbertragungsreichweite des
Kopfhérers Uber das Ad-hoc-Funknetz befindet, der Kopfhérer automatisch zum
Empfang von digitalen Audiosignalen Uber ein erstes Infrastruktur-Funknetz wechselt
und digitale Audiosignale von der Datenquelle Uber das erste Infrastruktur-Funknetz
empfangt, wenn die Datenquelle sich nicht in FunkdatenUbertragungsreichweite des

Kopfhérers Gber das Ad-hoc-Funknetz befindet.

20. Verfahren nach Anspruch 19, worin das automatische Wechseln des Kopfhérers
zum Empfangen von digitalen Audiosignalen Uber das erste Infrastruktur-Funknetz
das automatische Wechseln zum Empfangen von digitalen Audiosignalen von einem
Host-Server Uber das erste Infrastruktur-Funknetz umfassen, wenn die Datenquelle
sich nicht in FunkdatenUbertragungsreichweite des Kopfhérers Uber das Ad-hoc-
Funknetz befindet.

21. Verfahren nach Anspruch 19, worin das automatische Wechseln des Kopfhorers
zum Empfangen von digitalen Audiosignalen Uber das erste Infrastruktur-Funknetz
Folgendes umfasst:
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das Empfangen einer Netzwerkadresse flr einen ersten, einen digitalen
Audioinhalt-Datenstrom aussendenden Server von einem Host-Server, der mit dem
ersten Infrastruktur-Funknetz verbunden ist, durch den Funkkopfhérer Uber das erste
Infrastruktur-Funknetz; und

das Verbinden mit dem einen digitalen Audioinhalt-Datenstrom aussendenden
Server durch den Funkkopfhérer unter Verwendung der vom Host-Server erhaltenen
Netzwerkadresse.

Page 19 of 224 Koss 2020
IPR2021-00297



Europiisches
Patentamt

European . " .
0 Patent Office Letter accompanying subsequently filed items
Office européen
des brevets

Sender: 80298 Munich
. Germany

Mr Simon PARRY Tel. +49(0)89 2399-0 | Fax -4465
Mewburn Ellis LLP
33 Gutter Lane P.O. Box 5818
London Greater London EC2V 8AS EL;??O ';V Rijswijk

. . etherlanas
United Kingdom Tel. +31(0)70 340-2040 | Fax -3016
Phone: +44 20 7776 5300 10958 Berlin
Fax: +44 20 7776 5399 Germany
E-mail: ma"@mewburn_com Tel. +49(0)30 25901-0 | Fax -840

The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number 09731146.8
Applicant's or representative's reference SJP/FP6724736
Description of document Original file name Assigned file name
1 |Reply to the communication under rule 10583698-v1-To_EPO_-_08_06_2012_- IGRA-1.PDF
71(3) EPC _Response_to_71(3).PDF
2 |Translation of claims 10580932-v1-To_EPO_-_08_06_2012_- CLMSTRAN-1.PDF
_FR_claims.PDF
3 |Translation of claims 10580956-v1-To_EPO_-_08_06_2012_- CLMSTRAN-2.PDF
_DE_claims.PDF
Annotations

Precautionary statement regarding deposit account instructions(MEWBURN ELLIS LLP; 08.06.2012)

1. Remark(Annotate)

If this form or any document attached to it includes an instruction to debit one or more fees from our deposit account and if the EPO believes
that the amount listed above for the fee or fees indicated to be paid is insufficient, the EPO is hereby authorised to debit the correct amount.

Signatures
Place:
Date: 08 June 2012
Signed by: GB, Mewburn Ellis LLP, S. Parry 20806
Capacity: (Representative)
Page 20 of 224 Koss 2020

IPR2021-00297



Europdisches

Patentamt
Eurapean
Patent Office
Office européen

des brevets

Acknowledgement of receipt

We hereby acknowledge receipt of the following subsequently filed document(s):

Submission number 1543083

Application number EP09731146.8

Date of receipt 14 March 2012

Receiving Office European Patent Office, The Hague

Your reference SJP/FP6724736

Applicant All applicants as on file

Documents submitted package-data.xml ep-sfd-request.xml

epf1038.pdf (1 p.) FEES-1.PDF\10359075-v1-to_EPO_1

4 Mar_2012_paying_grant_fee.PDF
(1p)

Submitted by CN=S. Parry 20806,0=Mewburn Ellis LLP,C=GB

Method of submission Online

Date and time 14 March 2012, 15:53 (CET)

receipt generated

Message Digest BF:CC:88:57:60:AB:80:3C:DF:E8:3A:A9:6A:E1:2B:6B:00:AC.0E:B8

Correction by the EPO of errors in debit instructions filed by eOLF

Errors in debit instructions filed by eOLF that are caused by the editing of Form 1038E entries or the continued use of outdated
software (all forms) may be corrected automatically by the EPO, leaving the payment date unchanged (see decision T 152/82,
OJ EPO 1984, 301 and point 6.3 ff ADA, Supplement to OJ EPO 10/2007).

/European Patent Office/

Page 21 of 224 Koss 2020
Acknowledgement of receipt - application number EP09731146.8 IPm’ﬂ—GﬁiQ?



Europiisches

Patentamt
European . .
0) Patent Office Letter accompanying subsequently filed items

Office européen
des brevets

Sender: 80298 Munich

. Germany
Simon Parry Tel. +49(0)89 2399-0 | Fax -4465
Mewburn Ellis LLP
33 Gutter Lane P.O. Box 5818
London Greater London EC2V 8AS ZL{??O ';V Rijswijk

. . etnerianas

United Kingdom Tel, +31(0)70 340-2040 | Fax -3016
Phone: +44 161 247 7722 10958 Berlin
Fax: +44 20 7776 5399 Germany
E-mail: ma"@mewburn_com Tel. +49(0)30 25901-0 | Fax -840

The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number 09731146.8
Applicant's or representative's reference SJP/FP6724736
Description of document Original file name Assigned file name
1 |Document concerning fees and payments | 10359075-v1-to_EPO_14_Mar_2012_pa FEES-1.PDF
ying_grant_fee.PDF

Signatures
Place:
Date: 14 March 2012
Signed by: GB, Mewbum Ellis LLP, S. Parry 20806
Capacity: (Representative)
Page 22 of 224 Koss 2020

IPR2021-00297



MewburnEllis
LLP

European Patent Office
D-80298 Minchen
GERMANY

14 March 2012

Dear Sirs

European Patent Attorneys
European Trade Mark Attorneys
European Design Attorneys
Chartered Patent Attorneys

33 Gutter Lane
London EC2V 8AS

Tel: +44 (0)20 7776 5300
Fax: +44 (0)20 7776 5399
mail@mewburn.com

Partners

Hugh Paget
Roger Calderbank
Patrick Stoner
Sean Walton
Nigel Hackney
Simon Kiddle
Adrian Brasnett
Roger Grimshaw
Simon Kremer
Joanna Cripps
Robert Watson
Christopher Denison
Nicholas Sutcliffe
Sofia Arenal
Matthew Naylor
Stephen Carter
Stephen Giill

Wilhelmus Wytenburg

Graham Forrest
Richard Clegg

European Patent Application No. 09731146.8

Applicant: KOSS CORPORATION
Our Ref: SJP/FP6724736

www.mewburn.com

Rachel Oxley
Rebecca Tollervey
Jeremy Webster
Richard Johnson
Hilary King
Lindsey Woolley
Simon Parry
Kerry Moroney
Sam Bailey
Graeme Moore
Stephen Hodsdon
Christopher Casley

Qualified Staff
Robert Andrews
Julie Carlisle
Michael Foster
Rachel Gee
Katherine Green
Edmund Harrison
Susan Harrison

Emily Hayes
Sheila Hill

Sean Jauss
Tanis Keirstead
Nicola Kimblin
Andy King
James Leach
Joseph Lenthall
June Lyons
Stephen Michell
Kathryn Nicholls
Frances Salisbury
Matthew Smith
lan Stuart
Rachel White
Jonathan Wills

Consulting Partner
lan Armitage

BY EPO ONLINE FILING

In partial response to the official Communication under Rule 71(3) EPC dated 2 February

2012, | hereby ask that you debit the official grant fee (believed to be EUR 830) from my

firm's deposit account no. 2805.0013 under reference no 32569.

The French and German translations of the claims will be filed subsequently.

Yours faithfully

Simon Parry

AUTHORISED REPRESENTATIVE
MEWBURN ELLIS LLP

Tel:  +44 161 247 7722

Email: simon.parry@mewburn.com

SJP/LS

Pagel\@@lrwh% a Limited Liability Partnership registered in England (no. OC306749)
Regulated by the Intellectual Property Regulation Board

PATENTS « TRADE MARKS « DESIGNS « COPYRIGHT

Registered Office + 33 Gutter Lane + London » K‘é{g@ 2020
IPR2021-00297



° European Patent Attorneys
European Trade Mark Attorneys
r n E I European Design Attorneys
Chartered Patent Attorneys
LLP 33 Gutter Lane
London EC2V 8AS

Tel: +44 (0)20 7776 5300
Fax: +44 (0)20 7776 5399
mail@mewburn.com

EUROPEAN PATENT OFFICE
Erhardtstrasse 27

Partners

Hugh Paget
Roger Calderbank
Patrick Stoner
Sean Waiton
Nigel Hackney
Simon Kiddle
Adrian Brasnett
Roger Grimshaw
Simon Kremer
Joanna Cripps
Robert Watscn
Christopher Denison
Nicholas Sutcliffe
Sofia Arenal
Matthew Naylor
Stephen Carter
Stephen Gill

Wilhelmus Wytenburg

Graham Forrest

D-80298 Munchen
GERMANY

08 February 2012

Dear Sirs

European Patent Application No. : 09731146.8
Applicant : KOSS CORPORATION
Our Ref: 6724736.EPG

www mewburn.com

Richard Clegg
Rachel Oxley
Rebecca Tollervey
Jeremy Webster
Richard Johnson
Hilary King
Lindsey Wooiley
Simon Parry
Kerry Moroney
Sam Bailey
Graeme Moore
Stephen Hodsdon
Christopher Casley

Qualified Staff

Edmund Hamrison
Susan Harrison
Emily Hayes
Sheila Hilt

Sean Jauss
Tanis Keirstead
Andy King
James Leach
Joseph Lenthall
June Lyons
Stephen Michell
Kathryn Nicholls
Matthew Smith
tan Stuart
Rachel White

Robert Andrews Jonathan Wills
Julie Carlisle
Michael Foster
Rachel Gee Consulting Partner
Katherine Green lan Armitage
EPO - Munich
7

15. Feb. 2012

Please supply the certificate for the European Patent, when granted, for the or/each

proprietor, with a copy of the patent spacification.

with the EPQ notice of 22 December 2004 concerning electronic publications.

Yours faithfully

M
Pa—

AUTHORISED REPRESENTATIVE
MEWBURN ELLIS LLP

3. R. Forrest

e n &ifs igla Limited Liability Partnership registered in England (no. OC306749)
Pagéegﬁedqf trz;ze ctual Property Regulation Board

PATENTS * TRADE MARKS * DESIGNS « COPYRIGHT

This request is made in accordance

Registered Office « 33 Gutter Lane + London -K%Zéﬂslxszozo
IPR2021-00297



Europiisches
Patentamt

European
Patent Office

Office européen

des brevets

European Patent Office
80298 MUNICH
GERMANY

Tel: +49 8923990
Fax: +49 89 2399 4465

Annex to EPO Form 2004, Communication pursuant to Rule 71(3) EPC

Bibliographical data of European patent application No. 09 731 146.8

For the intended grant of the European patent, the bibliographical data are set out below, for information:

Title of invention:

Classification:

Date of filing:
Priority claimed:
Contracting States*

for which fees have
been paid:

Extension States*
for which fees have
been paid:

Applicant(s)**:

Inventor(s):

~ DRAHTLOSER KOPFHORER MIT UBERGANG ZWISCHEN
DRAHTLOSEN NETZWERKEN

~ WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS
NETWORKS

- ECOUTEUR SANS FIL QUI EFFECTUE DES TRANSITIONS ENTRE
DES RESEAUX SANS FIL

INV. HO4R1/02
07.04.2009
US/07.04.2008 /USP123265

ATBEBGCHCY CZDEDKEEESFIFRGBGRHRHUIEISITLILT LU LV
MC MK MT NL NO PL PT RO SE SI SK TR

Koss Corporation

4129 North Port Washington Road
Milwaukee, WI 53212

us

PELLAND, Michael, J.
N 4626 Wildwood Lane
Princeton

WI 54968-8738

us

KOSS, Michael, J.

2800 West Bradley Road
Milwaukee

WI 53217

us

SAGAN, Michael

598 Woodberry Street
Marshall

WI 53559

us
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des brevets

RECKAMP, Steven
1158 Atcheson Avenue
Sun Prairie

WI 53590-3812

us

) If the time limit for the payment of designation fees according to Rule 39(1) EPC has not yet
expired and the applicant has not withdrawn any designation, all Contracting
States/Extension States are currently still deemed to be designated. See also Rule 71(8) EPC
and, if applicable, the above Note to users of the automatic debiting procedure.

**}  If two or more applicants have designated different Contracting States, this is indicated here.
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Europiisches

Patentamt European Patent Office
European 80298 MUNICH

Patent Office GERMANY

Office européen Tel: +49 892399 0

des brevets Fax: +49 89 2399 4465

Parry, Simon James

1 Formalities Officer
Name: Peter, Nicole
Tel: +49 89 2399 - 4252
or call

+31 (0)70 340 45 00

Mewburn Ellis LLP
33 Gutter Lane
London

EC2V 8AS
ROYAUME-UNI

Application No. Ref. Date
09 731 146.8 - 2225 SJPFP6724736 02.02.2012

Applicant
Koss Corporation

Communication under Rule 71(3) EPC

You are informed that the Examining Division intends to grant a European patent on the basis of the above
application with the text and drawings as indicated below:

In the text for the Contracting States:
ATBEBGCHCYCZDEDKEEESFIFRGB GRHRHUIEISITLILT LU LV MC MK MT NL NO PL PT RO
SE SI SK TR

Description, Pages
2-21 as published
1, 1a received on 30-11-2011 with letter of 30-11-2011

Claims, Numbers
1-21 received on 30-11-2011 with letter of 30-11-2011

Drawings, Sheets
1A16-16/16 as published

With the following amendments to the above-mentioned documents by the division
Description, Pages 1, 3, 4, 21

Claims, Numbers 1,19

Comments

Registered Letter
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Date 02.02.2012 Sheet 2 Application No.: 09 731 146.8

- inclusion by reference is not allowed and therefore the corresponding expressions have been
removed from pages 1,3,4,

- general statement was removed from page 21, GL C-lll 4.4.

- reference signs have been introduced in claim 1 to increase the intelligibility, Rule 43(7) EPC.

- the wording of claim 1 and 19 regarding the expression "transmit data ...."has been rearranged to
increase the clarity of the claims, article 84 EPC.

- in claim 1, the transceiver circuit is not just for receiving... (interpreted as suitable for receiving...,
Cl C-lll 4.13) but it is essential for the definition of the invention that the transceiver circuit is
designed to receive(s) the data from the data source via the first infrastructure wireless network
when is out of the ad hoc wireless network range.

A copy of the relevant documents is enclosed

The title of the invention in the three official languages of the European Patent Office, the international patent
classification, the designated Contracting States, the registered name of the applicant and the bibliographic
data are shown on the attached EPO Form 2056.

You are requested within a non-extendable period of four months of notification of this communication

1. to file 1 set of translations of the claim(s) in the two other EPO official languages;
EUR

2. to pay the fee for grant and publishing;

Reference 007 830.00
3. to pay the additional claims fee(s) (Rule 71(6) EPC)

number of claims fees payable: 0
Reference 016 0.00
Total amount 830.00

The mention of the grant of the patent shall be published in the European Patent Bulletin as soon as possible
after the requirements concerning the translation of the claims and the payment of the fees for grant and
publishing, claims fees, designation fee and renewal fees as laid down in Rule 71(3), (4), (6) and (8) and (9)
EPC are fulfilled.

If you do not approve the text intended for grant but wish to request amendments or corrections, the procedure
described in Rule 71(4) EPC is to be followed.

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure
to meet either requirement may lead to a communication from the Examining Division requesting that you
correct this deficiency (R. 137(4) EPC).

If this communication is based upon an auxiliary request, and you reply within the time limit set that you
maintain the main or a higher ranking request which is not allowable, the application will be refused (Art. 97(2)
EPC).

If the enclosed claims contain amendments proposed by the Examining Division, and you reply within the time
limit set that you cannot accept these amendments, refusal of the application under Article 97(2) EPC will
result if agreement cannot be reached on the text for grant.
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Date 02.02.2012 Sheet 3 Application No.: 09 731 146.8

In all cases except those of the previous two paragraphs, if the fees for grant and publishing or claims fees are
not paid, or the translations are not filed, in due time, the European patent application will be deemed to be
withdrawn (R. 71(7) EPC).

For all payments you are requested to use EPO Form 1010 or EPO Form 1010E or to refer to the relevant
reference number.

After publication, the European patent specification can be downloaded free of charge from the EPO
publication server https:/data.epo.orgfpublication-server/ or ordered from the Vienna sub-office upon payment
of a fee (OJ EPO 2005, 126).

Upon request in writing each proprietor will receive the certificate for the European patent together with one
copy of the patent specification provided that the request is filed within the time limit of Rule 71(3) EPC. If
such request has been previously filed, it has to be confirmed within the time limit of Rule 71(3) EPC. The
requested copy is free of charge. If the request is filed after expiry of the Rule 71(3) EPC time limit, the
certificate will be delivered without a copy of the patent specification (R.74 EPC, Decision of the President of
the EPO, Special edition No.3, OJ EPO 2007, D.2).

Filing of a divisional application

Any divisional application relating to this European patent application must be filed directly with the European
Patent Office in Munich, The Hague or Berlin and shall be in the language of the proceedings relating to the
present application (cf. Article 76(1) and Rule 36(2) EPC). Any such divisional application must be filed while
the present application is still pending and the time limit for filing divisional applications must be observed
(Rule 36(1) EPC; Guidelines for Examination in the EPO, A-1V, 1.1.1).

Note on payment of renewal fees

If a renewal fee falls due between notification of the present communication and the proposed date of
publication of the mention of the grant of the European patent, publication will be effected only after the
renewal fee and any additional fee have been paid (R. 71(9) EPC).

Under Article 86(2) EPC, the obligation to pay renewal fees to the European Patent Office terminates with the
payment of the renewal fee due in respect of the year in which the mention of the grant of the European patent
is published.

Filing of translations in the Contracting States

As regards translation requirements prescribed by the Contracting States under Article 65(1) EPC, please
consult the website of the European Patent Office

www.epo.org —*Patents —*Law —*Legal texts =*National law relating to the EPC

www.epo.org —*Patents =*Law —Legal texts =*London Agreement

In case of a valid extension

As regards translation requirements prescribed by the Extension States, please consult the website of the
European Patent Office

www.epo.org =*Patents =Law —Legal texts =#National law relating to the EPC

Failure to supply a prescribed translation in a Contracting State or an Extension State may result in
the patent being deemed to be void ab initio in the State concerned (Article 65(3) EPC).

Important note to users of the automatic debiting procedure

Registered Letter
Page 29 6229200 o+TH Koss 2020

IPR2021-00297



Date 02.02.2012 Sheet 4 Application No.: 09 731 146.8

The fees for grant and publishing and also any additional claims fees due under Rule 71(6) EPC will be
debited automatically on the date of filing of the translation of the (relevant) claims, or on the last day of the
period of this communication. However, if the designation fee becomes due as set out in Rule 71(8) EPC and/
or a renewal fee becomes due as set out in Rule 71(9) EPC, these should be paid separately by another
permitted means of payment in order not to delay the publication of the mention of grant. The same applies in
these circumstances to the payment of extension fees. For further details see the Arrangements for the
automatic debiting procedure (AAD) and accompanying Information from the EPO concerning the automatic

debiting procedure (Annexes A.1 and A.2 to the Arrangements for deposit accounts (ADA) in Supplement to
OJ EPO 3/2009).

Examining Division:

Chairman: Righetti, Marco
2nd Examiner: Borowski, Michael
1st Examiner: Moscu, Viorel

?, .
%o1ng aopd

Peter, Nicole
For the Examining Division
Tel. No.: +49 89 2399 - 4252

Enclosure(s): Form 2056
42 Copies of the relevant documents

Registered Letter
Page 30 6?%2%2004 04.11TRI

Koss 2020
IPR2021-00297



Europdisches
Patentamt
European

0 Patent Office
Office européen

des brevets

European Patent Office
80298 MUNICH
GERMANY

Tel: +49 89 2399 0
Fax: +49 89 2399 4485

Application No.:

IV.2. Patent classification

09 731 146.8

The classification indicated on the published patent application remains unchanged. It is as follows:

INV. HO4R 102

IV.3. Title of the invention

€) The title indicated on the published patent application remains unchanged. It reads as follows:

DRAHTLOSER KOPFHORER MIT UBE

NETZWERKEN

RGANG ZWISCHEN DRAHTLOSEN

WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS

ECOUTEUR SANS F
RESEAUX SANS FIL

IV.4. Documentation

R%/{.@g. s W

Chairman

Enclosure(s):

Moscu, Viore!
1st examiner

IL QUI EFFECTUE DES TRANSITIONS ENTRE DES

~

Borowski, Michael
2nd examiner

EPO Form 2035.4 (Sheet 1) 12.07TRI

Page 31 of 224

Koss 2020
IPR2021-00297




Printed: 15/12/2011) [DESCABEX 09731146
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]

Inventors: Michael J. Pelland, Michael J. Koss, Michael Sagan, Steven Reckamp, Greg
Hollingstad, Jeff Bovee, and Morgan Lowery

PRIORITY CLAIM
The present application claims priority to United States provisional application serial

number 61/123,265, filed April 7, zooawbhbhempmu-herehbrmferened.

BACKGROUND

Digital audio players, such as MP3 players and iPods, that store and play digital audio
files, are very popular. Such devices typically comprise a data storage unit for storing and
playing the digital audio, and a headphone set that connects to the data storage unit, usually
with a 1/4" or a 3.5 mm jack and associated cord. Often the headphones are in-ear type
headphones. The cord, however, between the headphones and the data storage unit can be
cumbersome and annoying to users, and the length of the cord limits the physical distance
between the data storage unit and the headphones. Accordingly, some cordless
headphones have been proposed, such as the Monster iFreePlay cordless headphones from
Apple Inc., which include a docking port on one of the earphones that can connect directly to
an iPod Shuffle. Because they have the docking port, however, the Monster iFreePlay
cordless headphones from Apple are quite large and are not in- ear type phones. Recently,
cordless headphones that connect wirelessly via IEEE 802.11 to a WLAN-ready laptop or
personal computer (PC) have been proposed, but such headphones are also quite large and
not in-ear type phones.

US2007/0165875A1 discloses a multiple-antennae wireless multimedia headset
having peer-to-peer networking capability and which is configured for convenient hand off

between multiple wireless interfaces.

According to a first aspect of the present invention, there is provided an earphone as
defined in claim 1.

According to a second aspect of the present invention, there is provided a method as
defined in claim 19

1 “"'P"f"‘ la
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When the data source and the earphone are out of range via the ad hoc wireless
network, they may transition automatically to a common infrastructure wireless network (e.g.,
a wireless LAN). If there is no common infrastructure wireless network for both the data
source and the earphone, the earphone may connect via an available infrastructure wireless
network to a host server. The host server may, for example, broadcast streaming audio to
the earphone and/or transmit to the earphone a network address (e.g., an Internet Protocol
(IP) address) for a network-connected content server that
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streams digital audio. The earphone may then connect to the content server using the IP address.
The content server may be an Internet radio server, including, for example, an Internet radio
server that broadcasts streaming audio from the data source or some other content.

These and other advantageous, unique aspects of the wireless earphone are described

below.

FIGURES

Various embodiments of the present invention are described herein by way of example in
conjunction with the following figures, wherein:

Figures 1A-1E are views of a wireless earphone according to various embodiments of the
present invention;

Figures 2A-2D illustrate various communication modes for a wireless earphone according
to various embodiments of the present invention;

Figure 3 is a block diagram of a wireless earphone according to various embodiments of
the present invention;

Figures 4A-4B show the wireless earphone connected to another device according to
various embodiments of the present invention;

Figure 5 is a diagram of a process implemented by a host server according to various
embodiments of the present invention;

Figure 6 is a diagram of a process implemented by the wireless earphone to transition
automatically between wireless networks according to various embodiments of the present
invention;

Figures 7, 8 and 10 illustrate communication systems involving the wireless earphone
according to various embodiments of the present invention;

Figure 9 is a diagram of a headset including a wireless earphone and a microphone
according to various embodiments of the present invention; and

Figure 11 is a diagram of a pair of wireless earphones with a dongle according to various

embodiments of the present invention.

DESCRIPTION

In one general aspect, the present invention is directed to a wireless earphone that receives
streaming audio data via ad hoc wireless networks and infrastructure wireless networks, and that
transitions seamlessly between wireless networks. The earphone may comprise one or more in-
ear, on-ear, or over-ear speaker elements. Two exemplary in-ear earphone shapes for the wireless

earphone 10 are shown in Figures 1A and 1B, respectively, although in other embodiments the
5 I
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earphone may take different shapes and the exemplary shapes shown in Figures 1A and 1B are
not intended to be limiting. In one embodiment, the earphone transitions automatically and
seamlessly, without user intervention, between communication modes. That is, the earphone may
transition automatically from an ad hoc wireless network to an infrastructure wireless network,
without user intervention. As used herein, an “ad hoc wireless network” is a network where two
(or more) wireless-capable devices, such as the earphone and a data source, communicate directly
and wirelessly, without using an access point. An “infrastructure wireless network,” on the other
hand, is a wireless network that uses one or more access points to allow a wireless-capable device,
such as the wireless earphone, to connect to a computer network, such as a LAN or WAN
(including the Intemnet).

Figures 1A and 1B show example configurations for a wireless earphone 10 according to
various embodiments of the present invention. The examples shown in Figures 1A and 1B are not
limiting and other configurations are within the scope of the present invention. As shown in
Figures 1A and 1B, the earphone 10 may comprise a body 12. The body 12 may comprise an ear
canal portion 14 that is inserted in the ear canal of the user of the earphone 10. In various
embodiments, the body 12 also may comprise an exterior portion 15 that is not inserted into user’s
ear canal. The exterior portion 15 may comprise a knob 16 or some other user control (such as a
dial, a pressure-activated switch, lever, etc.) for adjusting the shape of the ear canal portion 14.
That is, in various embodiments, activation (e.g. rotation) of the knob 16 may cause the ear canal
portion 14 to change shape so as to, for example, radially expand to fit snugly against all sides of
the user’s ear canal. Further details regarding such a shape-changing earbud earphone are
described in application PCT/US08/88656, filed 31 December 2008, entitled “Adjustable Shape
Earphone,” pésielris-moorporated-Hrereir by Teference fritsentirety. The earphone 10 also may
comprise a transceiver circuit housed within the body 12. The transceiver circuit, described
further below, may transmit and receive the wireless signals, including receive streaming audio
for playing by the earphone 10. The transceiver circuit may be housed in the exterior portion 15
of the earphone 10 and/or in the ear canal portion 14.

Although the example earphones 10 shown in Figures 1A and 1B include a knob 16 for
adjusting the shape of the ear canal portion 14, the present invention is not so limited, and in other
embodiments, different means besides a knob 16 may be used to adjust the ear canal portion 14.
In addition, in other embodiments, the earphone 10 may not comprise a shape-changing ear canal
portion 14.

In various embodiments, the user may wear two discrete wireless earphones 10: one in

each ear. In such embodiments, each earphone 10 may comprise a transceiver circuit. In such
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embodiments, the earphones 10 may be connected by a string or some other cord-type connector
to keep the earphones 10 from being separated.

In other embodiments, as shown in Figure 1C, a headband 19 may connect the two (left
and right) earphones 10. The headband 19 may be an over-the-head band, as shown in the
example of Figure 1C, or the headband may be a behind-the-head band. In embodiments
comprising a headband 19, each earphone 10 may comprise a transceiver circuit; hence, each
earphone 10 may receive and transmit separately the wireless communication signals. In other
embodiments comprising a headband 19, only one earphone 10 may comprise the transceiver
circuit, and a wire may run along the headband 19 to the other earphone 10 to connect thereby the
transceiver circuit to the acoustic transducer in the earphone that does not comprise the
transceiver circuit. The embodiment shown in Figure 1C comprises on-ear earphones 10; in other
embodiments, in-ear or over-ear earphones may be used.

In other embodiments, the earphone 10 may comprise a hanger bar 17 that allows the
earphone 10 to clip to, or hang on, the user’s ear, as shown in the illustrated embodiment of
Figures 1D-1E. Figure 1D is a perspective view of the earphone and Figure 1E is a side view
according to one embodiment. As shown in the illustrated embodiment, the earphone 10 may
comprise dual speaker elements 106-A, 106-B. One of the speaker elements (the smaller one)
106-A is sized to fit into the cavum concha of the listener’s ear and the other element (the larger
one) 106-B is not. The listener may use the hanger bar to position the earphone on the listener’s
ear. In that connection, the hanger bar may comprise a horizontal section that rests upon the
upper external curvature of the listener’s ear behind the upper portion of the auricula (or pinna).
The earphone may comprise a knurled knob that allows the user to adjust finely the distance
between the horizontal section of the hanger bar and the speaker elements, thereby providing, in
such embodiments, another measure of adjustability for the user. More details regarding such a
dual element, adjustable earphone may be found in United States provisional patent application
Serial No. 61/054,23 wwhmmmmd-herem-byfefemmmﬁ

Figures 2A-2D illustrate various communication modes for a wireless data communication
system involving the earphone 10 according to embodiments of the present invention. As shown
in Figure 2A, the system comprises a data source 20 in communication with the earphone 10 via
an ad hoc wireless network 24. The earphone 10, via its transceiver circuit (described in more
detail below), may communicate wirelessly with a data source 20, which may comprise a wireless
network adapter 22 for transmitting the digital audio wirelessly. For example, the data source 20
may be a digital audio player (DAP), such as an mp3 player or an iPod, or any other suitable
digital audio playing device, such as a laptop or personal computer, that stores and/or plays digital
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audio files. In other embodiments, the data source 20 may generate analog audio, and the wireless
network adapter 22 may encode the analog audio into digital format for transmission to the
earphone 10.

The wireless network adapter 22 may be an integral part of the data source 20, or it may be
a separate device that is connected to the data source 20 to provide wireless connectivity for the
data source 20. For example, the wireless network adapter 22 may comprise a wireless network
interface card (WNIC) or other suitable transceiver that plugs into a USB port or other port or jack
of the data source 20 (such as a TRS connector) to stream data, e.g., digital audio files, viaa
wireless network (e.g., the ad hoc wireless network 24 or an infrastructure wireless network). The
digital audio transmitted from the data source 20 to the earphone 10 via the wireless networks
may comprise compressed or uncompressed audio. Any suitable file format may be used for the
audio, including mp3, lossy or lossless WMA, Vorbis, Musepack, FLAC, WAV, AIFF, AU, or
any other suitable file format.

When in range, the data source 20 may communicate with the earphone 10 via the ad hoc
wireless network 24 using any suitable wireless communication protocol, including Wi-Fi (e.g.,
IEEE 802.11a/b/g/n), WiMAX (IEEE 802.16), Bluetooth, Zigbee, UWB, or any other suitable
wireless communication protocol. For purposes of the description to follow, it is assumed that the
data source 20 and the earphone 10 communicate using a Wi-Fi protocol, although the invention
is not so limited and other wireless communication protocols may be used in other embodiments
of the invention. The data source 20 and the earphone 10 are considered in range for the ad hoc
wireless network 24 when the signal strengths (e.g., the RSSI) of the signals received by the two
devices are above a threshold minimum signal strength level. For example, the data source 20
and the earphone 10 are likely to be in range for an ad hoc wireless network when then are in
close proximity, such as when the wearer of the earphone 10 has the data source 20 on his/her
person, such as in a pocket, strapped to their waist or arm, or holding the data source in their hand.

When the earphone 10 and the data source 20 are out of range for the ad hoc wireless
network 24, that is, when the received signals degrade below the threshold minimum signal
strength level, both the earphone 10 and the data source 20 may transition automatically to
communicate over an infrastructure wireless network (such as a wireless LAN (WLAN)) 30 that
is in the range of both the earphone 10 and the data source 20, as shown in Figure 2B. The
earphone 10 and the data source 20 (e.g., the wireless network adapter 22) may include firmware,
as described further below, that cause the components to make the transition to a common
infrastructure wireless network 30 automatically and seamlessly, e.g., without user intervention.

The earphone 10 may cache the received audio in a buffer or memory for a time period before

\

IPR2021-00297



[Printed: 15/12/201 1 No. 080188CT A1PAMPHLET 0o731148

10

15

20

25

30

TS e v

WO 2009/126614 PCT/US2009/039754

playing the audio. The cached audio may be played after the connection over the ad hoc wireless
network is lost to give the earphone 10 and the data source 20 time to connect via the
infrastructure wireless network.

For example, as shown in Figure 2B, the infrastructure network may comprise an access
point 32 that is in the range of both the data source 20 and the earphone 10. The access point 32
may be an electronic hardware device that acts as a wireless access point for, and that is
connected to, a wired and/or wireless data communication network 33, such as a LAN or WAN,
for example. The data source 20 and the earphone 10 may both communicate wirelessly with the
access point 32 using the appropriate network data protocol (a Wi-Fi protocol, for example). The
data source 20 and the earphone 10 may both transition automatically to an agreed-upon WLAN
30 that is in the range of both devices when they cannot communicate satisfactorily via the ad hoc
wireless network 24. A procedure for specifying an agreed-upon infrastructure wireless network
30 is described further below. Alternatively, the infrastructure wireless network 30 may have
multiple access points 32a-b, as shown in Figure 2C. In such an embodiment, the data source 20
may communicate wirelessly with one access point 32b and the earphone 10 may communicate
wirelessly with another access point 32a of the same infrastructure wireless network 30. Again,
the data source 20 and the earphone 10 may transition to an agreed-upon WLAN.

If there is no suitable common infrastructure wireless network over which the earphone 10
and the data source 20 can communicate, as shown in Fig. 2D, the earphone 10 may transition to
communicate with an access point 32a for an available (first) wireless network (e.g., WLAN) 30a
that is in the range of the earphone 10. In this mode, the earphone 10 may connect via the
wireless network 30a to a network-enabled host server 40. The host server 40 may be connected
to the wireless network 30a via an electronic data communication network 42, such as the
Internet. In one mode, the host server 40 may transmit streaming digital audio via the networks
33a, 42 to the earphone 10. In another mode, the host server 40 may transmit to the earphone 10 a
network address, such as an Internet Protocol (IP) address, for a streaming digital audio content
server 70 on the network 42. Using the received IP address, the earphone 10 may connect to the
streaming digital audio content server 70 via the networks 30a, 42 to receive and process digital
audio from the streaming digital audio content server 70.

The digital audio content server 70 may be, for example, an Internet radio station server.
The digital audio content server 70 may stream digital audio over the network 42 (e.g., the
Internet), which the earphone 10 may receive and process. In one embodiment, the streaming
digital audio content server 70 may stream digital audio received by the streaming digital audio

content server 70 from the data source 20. For example, where the data source 20 is a wireless-
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capable device, such as a portable DAP, the data source 20 may connect to the streaming digital
audio content server 70 via a wireless network 30b and the network 42. Alternatively, where for
example the data source 20 is non-wireless-capable device, such as a PC, the data source 20 may
have a direct wired connection to the network 42. After being authenticated by the streaming
digital audio content server 70, the data source 20 may stream digital audio to the streaming
digital audio content server 70, which may broadcast the received digital audio over the network
42 (e.g., the Internet). In such a manner, the user of the earphone 10 may listen to audio from the
data source 20 even when (i) the earphone 10 and the data source 20 are not in communication via
an ad hoc wireless network 24 and (ii) the earphone 10 and the data source 20 are not in
communication via a common local infrastructure wireless network 30.

Figure 3 is a block diagram of the earphone 10 according to various embodiments of the
present invention. In the illustrated embo&iment, the earphone 10 comprises a transceiver circuit
100 and related peripheral components. As shown in Figure 3, the peripheral components of the
earphone 10 may comprise a power source 102, a microphone 104, one or more acoustic
transducers 106 (e.g., speakers), and an antenna 108. The transceiver circuit 100 and some of the
peripheral components (such as the power source 102 and the acoustic transducers 106) may be
housed within the body 12 of the earphone 10 (see Figure 1). Other peripheral components, such
as the microphone 104 and the antenna 108 may be external to the body 12 of the earphone 10. In
addition, some of the peripheral components, such as the microphone 104, are optional in various
embodiments.

In various embodiments, the transceiver circuit 100 may be implemented as a single
integrated circuit (IC), such as a system-on-chip (SoC), which is conducive to miniaturizing the
components of the earphone 10, which is advantageous if the earphone 10 is to be relatively small
in size, such as an in-ear earphone (see Figures 1A-1B for example). In alternative embodiments,
however, the components of the transceiver circuit 100 could be realized with two or more
discrete ICs or other components, such as separate ICs for the processors, memory, and RF (e.g.,
Wi-Fi) module, for example.

The power source 102 may comprise, for example, a rechargeable or non-rechargeable
battery (or batteries). In other embodiments, the power source 102 may comprise one or more
ultracapacitors (sometimes referred to as supercapacitors) that are charged by a primary power
source. In embodiments where the power source 102 comprises a rechargeable battery cell or an
ultracapacitor, the battery cell or ultracapacitor, as the case may be, may be charged for use, for
example, when the earphone 10 is connected to a docking station or computer. The docking

station may be connected to or part of a computer device, such as a laptop computer or PC. In
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addition to charging the rechargeable power source 102, the docking station and/or computer may
facilitate downloading of data to and/or from the earphone 10. In other embodiments, the power
source 102 may comprise capacitors passively charged with RF radiation, such as described in
U.S. Patent No. 7,027,311. The power source 102 may be coupled to a power source control
module 103 of transceiver circuit 100 that controls and monitors the power source 102.

The acoustic transducer(s) 106 may be the speaker element(s) for conveying the sound to_
the user of the earphone 10. According to various embodiments, the earphone 10 may comprise
one or more acoustic transducers 106. For embodiments having more than one transducer, one
transducer may be larger than the other transducer, and a crossover circuit (not shown) may
transmit the higher frequencies to the smaller transducer and may transmit the lower frequencies
to the larger transducer. More dgtails regarding dual element earphones are provided in U.S.
Patent 5,333,206, assigned to Koss Corporation, which is incorporated herein by reference in its
entirety.

The antenna 108 may receive and transmit the wireless signals from and to the wireless
networks 24, 30. A RF (e.g., Wi-Fi) module 110 of the transceiver circuit 100 in communication
with the antenna 108 may, among other things, modulate and demodulate the signals transmitted
from and received by the antenna 108. The RF module 110 communicates with a baseband
processor 112, which performs other functions necessary for the earphone 10 to communicate
using the Wi-Fi (or other communication) protocol.

The baseband processor 112 may be in communication with a processor unit 114, which
may comprise a microprocessor 116 and a digital signal processor (DSP) 118. The
microprocessor 116 may control the various components of the transceiver circuit 100. The DSP

114 may, for example, perform various sound quality enhancements to the digital audio received

" by the baseband processor 112, including noise cancellation and sound equalization. The

processor unit 114 may be in communication with a volatile memory unit 120 and a non-volatile
memory unit 122. A memory management unit 124 may control the processor unit’s access to the
memory units 120, 122. The volatile memory 122 may comprise, for example, a random access
memory (RAM) circuit. The non-volatile memory unit 122 may comprise a read only memory
(ROM) and/or flash memory circuits. The memory units 120, 122 may store firmware that is
executed by the processor unit 114. Execution of the firmware by the processor unit 114 may
provide various functionality for the earphone 10, such as the automatic transition between
wireless networks as described herein. The memory units 120, 122 may also cache received
digital audio.
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A digital-to-analog converter (DAC) 125 may convert the digital audio from the processor
unit 114 to analog form for coupling to the acoustic transducer(s) 106. An I2S interface 126 or
other suitable serial or parallel bus interface may provide the interface between the processor unit
114 and the DAC 125. An analog-to-digital converter (ADC) 128, which also communicates with
the IS interface 126, may convert analog audio signals picked up by the microphone 104 for
processing by the processor unit 114.

The transceiver circuit 100 also may comprise a USB or other suitable interface 130 that
allows the earphone 10 to be connected to an external device via a USB cable or other suitable
link. As shown in Figure 4A, the external device may be a docking station 200 connected to a
computer device 202. Also, in various embodiments, the earphone 10 could be connected directly
to the computer 202 without the docking station 200. In addition, the external device may be a
DAP 210, as shown in Figure 4B. In that way, the earphone 10 could connect directly to a data
source 20, such as the DAP 210 or the computer 202, through the USB port 130. In addition,
through the USB port 130, the earphone 10 may connect to a PC 202 or docking station 202 to
charge up the power source 102 and/or to get downloads (e.g., data or firmware).

According to various embodiments, the earphone 10 may have an associated web page
that a user may access through the host server 40 (see Figure 2D) or some other server. An
authenticated user could log onto the website from a client computing device 50 (e.g., laptop, PC,
handheld computer device, etc., including the data source 20) (see Figure 2D) to access the web
page for the earphone 10 to set various profile values for the earphone 10. For example, at the
web site, the user could set various content features and filters, as well as adjust various sound
control features, such as treble, bass, frequency settings, noise cancellation settings, etc. In
addition, the user could set preferred streaming audio stations, such as preferred Internet radio
stations or other streaming audio broadcasts. That way, instead of listening to streaming audio
from the data source 20, the user could listen to Internet radio stations or other streaming audio
broadcasts received by the earphone 10. In such an operating mode, the earphone user, via the
web site, may prioritize a number of Internet radio stations or 6ther broadcast sources (hosted by
streaming digital audio content servers 70). With reference to Figure 7, the host server 40 may
send the IP address for the earphone user’s desired (e.g., highest priority) Internet radio station to
the earphone 10. A button 11 on the earphone 10, such as on the rotating dial 16 as shown in the
examples of Figures 1A and 1B, may allow the user to cycle through the preset preferred Internet
radio stations. That is, for example, when the user presses the button 11, an electronic
communication may be transmitted to the host server 40 via the wireless network 30, and in

response to receiving the communication, the host server 40 may send the IP address for the
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user’s next highest rated Internet radio station via the-network 42 to the earphone 10. The
earphone 10 may then connect to the streaming digital audio content server 70 for that Internet
radio station using the IP address provided by the host server 40. This process may be repeated,
e.g., cycled through, for each preset Internet radio station configured by the user of the earphone
10.

At the web site for the earphone 10 hosted on the host server 40, in addition to establishing
the identification of digital audio sources (e.g., IDs for the user’s DAP or PC) and earphones, the
user could set parental or other user controls. For example, the user could restrict certain Internet
radio broadcasts based on content or parental ratings, etc. That is, for example, the user could
configure a setting through the web site that prevents the host server 40 from sending an IP
address for a streaming digital audio content server 70 that broadcasts explicit content based on a
rating for the content. In addition, if a number of different earphones 10 are registered to the
same user, the user could define separate controls for the different earphones 10 (as well as
customize any other preferences or settings particular to the earphones 10, including Internet radio
stations, sound quality settings, etc. that would later be downloaded to the earphones 10). In
addition, in modes where the host server 40 streams audio to the earphone 10, the host server 40
may log the files or content streamed to the various earphones 10, and the user could view at the
web site the files or content that were played by the earphones 10. In that way, the user could
monitor the files played by the earphones 10.

In addition, the host server 40 may provide a so-called eavesdropping function according
to various embodiments. The eavesdropping service could be activated via the web site. When
the service is activated, the host server 40 may transmit the content that it is delivering to a first
earphone 10a to another, second earphone 10b, as shown in Figure 8. Alternatively, the host
server 40 may transmit to the second earphone 10b the most recent IP address for a streaming
digital audio content server 70 that was sent to the first earphone 10a. The second earphone 10b
may then connect to the streaming digital audio content server 70 that the first earphone 10a is
currently connected. That way, the user of the second earphone 10b, which may be a parent, for
example, may directly monitor the content being received by the first earphone 10a, which may
belong to a child of the parent.

This function also could be present in the earphones 10 themselves, allowing a parent (or
other user) to join an ad-hoc wireless network and listen to what their child (or other listener) is
hearing. For example, with reference to Figure 10, a first earphone 10a may receive wireless
audio, such as from the data source 20 or some other source, such as the host server 40. The first

earphone 10a may be programmed with firmware to broadcast the received audio to a second

Page 42 of 224 10 154012989,

IPR2021-00297



[Printed: 15/12/201 1. no. oso188pCT A1TPAMPHLET 09731146

10

15

20

25

30

WO 2009/126614 PCT/US2009/039754

earphone 10b via an ad hoc wireless network 24. That way, the wearer of the second earphone
10b can monitor in real-time the content being played by the first earphone 10a.

At the web site, the user may also specify the identification number (“ID”) of their
earphone(s) 10, and the host server 40 may translate the ID to the current internet protocol (IP)
addresses for the earphone 10 and for the data source 20. This allows the user to find his or her
data source 20 even when it is behind a firewall or on a changing IP address. That way, the host
server 40 can match the audio from the data source 20 to the appropﬁate earphone 10 based on the
specified device ID. The user also could specify a number of different data sources 20. For
example, the user’s DAP may have one specified IP address and the user’s home (or work)
computer may have another specified IP address. Via the web site hosted by the host server 40,
the user could specify or prioritize from which source (e.g., the user’s DAP or computer) the
earphone 10 is to receive content.

The host server 40 (or some other server) may also push firmware upgrades and/or data
updates to the earphone 10 using the IP addresses of the earphone 10 via the networks 30, 42. In
addition, a user could download the firmware upgrades and/or data updates from the host server
40 to the client computing device 202 (see Figure 4A) via the Internet, and then download the
firmware upgrades and/or data updates to the earphone 10 when the earphone 10 is connected to
the client computer device 202 (such as through a USB port and/or the docking station 200).

Whether the downloads are transmitted wirelessly to the earphone 10 or via the client
computing device 202 may depend on the current data rate of the earphone 10 and the quantity of
data to be transmitted to the earphone 10. For example, according to various embodiments, as
shown in the process flow of Figure 5, the host server 40 may be programmed, at step 50, to make
a determination, based on the current data rate for the earphone 10 and the size of the update,
whether the update should be pushed to the earphone 10 wirelessly (e.g., via the WLAN 30a in
Figure 2D). If the update is too large and/or the current data rate is too low that the performance

-of the earphone 10 will be adversely affected, the host server 40 may refrain from pushing the

update to the earphone 10 wirelessly and wait instead to download the update to the client
computing device 202 at step 51. Conversely, if the host server 40 determines that, given the size
of the update and the current data rate for the earphone 10 that the performance of the earphone
10 will not be adversely affected, the host server 40 may transmit the update wirelessly to the
earphone 10 at step 52.

As mentioned above, the processor unit 114 of the speakerphones 14 may be programmed,
via firmware stored in the memory 120, 122, to have the ability to transition automatically from
the ad hoc wireless network 24 to an infrastructure wireless network 30 (such as a WLAN) when
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the quality of the signal on the ad hoc wireless network 24 degrades below a suitable threshold
(such as when the data source 20 is out of range for an ad hoc wireless network). In that case, the
earphone 10 and the data source 20 may connect to a common infrastructure wireless network
(e.g., WLAN) (see, for example, Figures 2B-2C). Through the web site for the earphone 10,
described above, the user could specify a priority of infrastructure wireless networks 30 for the
data source 20 and the earphone 10 to connect to when the ad hoc wireless network 24 is not
available. For example, the user could specify a WLAN servicing his/her residence first, a
WLAN servicing his/her place of employment second, etc. During the time that the earphone 10
and the data source 20 are connected via the ad hoc wireless network 24, the earphone 10 and the
data source 20 may exchange data regarding which infrastructure networks are in range. When
the earphone 10 and the data source 20 are no longer in range for the ad hoc wireless network 24
(that is, for example, the signals between the device degrade below an acceptable level), they may
both transition automatically to the highest prioritized infrastructure wireless network whose
signal strength is above a certain threshold level. That way, even though the earphone 10 and the
data source 20 are out of range for the ad hoc wireless network 24, the earphone 10 may still
receive the streaming audio from the data source 20 via the infrastructure wireless network 30
(see Figs. 2B-2C).

When none of the preferred infrastructure networks is in range, the earphone 10 may
connect automatically to the host server 40 via an available infrastructure wireless network 30
(see Fig. 2D), e.g., the infrastructure wireless network 30 having the highest RSSI and to which
the earphone 10 is authenticated to use. The host server 40, as mentioned above, may transmit IP
addresses to the earphone 10 for streaming digital audio content servers 70 or the host sever 40
may stream digital audio to the earphone 10 itself when in this communication mode.

Figure 6 is a diagram of the process flow, according to one embodiment, implemented by
the transceiver circuit 100 of the earphone 10. The process shown in Figure 6 may be
implemented in part by the processor unit 114 executing firmware stored in a memory unit 120,
122 of the transceiver circuit 100. At step 61, the earphone 10 may determine if it can
communicate with the data source 20 via an ad hoc wireless network 24. That is, the earphone 10
may determine if the strength of the wireless signals from the data source 20 exceed some
minimum threshold. If so, the data source 20 and the earphone 10 may communicate wirelessly
via the ad hoc wireless network 24 (see Figure 2A). While in this communication mode, at step
62, the data source 20 and the earphone 10 also may exchange data regarding the local
infrastructure wireless networks, if any, in the range of the data source 20 and the earphone 10,
respectively. For example, the earphone 10 may transmit the ID of local infrastructure wireless
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networks 30 that the earphone 10 can detect whose signal strength (e.g., RSSI) exceeds some
minimum threshold level. Similarly, the data source 20 may transmit the ID the local
infrastructure wireless networks 30 that the data source 20 can detect whose signal strength (e.g.,
RSSI) exceeds some minimum threshold level. The earphone 10 may save this data in a memory
unit 120, 122. Similarly, the data source 20 may store in memory the wireless networks that the
earphone 10 is detected.

The data source 20 and the earphone 10 may continue to communicate via the ad hoc
wireless network mode 24 until they are out of range (e.g., the signal strengths degrade below a
minimum threshold level). If an ad hoc wireless network 24 is not available at block 61, the
transceiver circuit 100 and the data source 20 may execute a process, shown at block 63, to
connect to the user’s highest prioritized infrastructure wireless network 30. For example, of the
infrastructure wireless networks whose signal strength exceeded the minimum threshold for both
the earphone 10 and the data source 20 determined at step 62, the earphone 10 and the data source
20 may both transition to the infrastructure wireless network 30 having the highest priority, as
previously set by the user (seen Figures 2B-2C, for example). For example, if the user’s highest
prioritized infrastructure wireless network 30 is not available, but the user’s second highest
prioritized infrastructure wireless network 30 is, the earphone 10 and the data source 20 may both
transition automatically to the user’s second highest prioritized infrastructure wireless network 30
at block 64. As shown by the loop with block 65, the earphone 10 and the data source 20 may
continue to communicate via one of the user’s prioritized infrastructure wireless networks 30 as
long as the infrastructure wireless network 30 is available. If the infrastructure wireless network
becomes unavailable, the process may return to block 61.

If, however, no ad hoc wireless network and none of the user’s prioritized infrastructure
wireless networks are available, the earphone 10 may transition automatically to connect to the
host server 40 at block 66 (see Figure 2D) using an available infrastructure wireless network 30.
At block 67, the host server 40 may transmit an IP address to the earphone 10 for one of the
streaming digital audio content servers 70, and at block 68 the earphone 10 may connect to the
streaming digital audio content server 70 using the received IP address. At step 69, as long as the
earphone 10 is connected to the streaming digital audio content server 70, the earphone 10 may
continue to communicate in this mode. However, if the earphone 10 loses its connection to the
digital audio content server 70, the process may return to block 61 in one embodiment. As
mentioned above, at block 67, instead of sending an IP address for a streaming digital audio
content server 70, the host server 40 may stream digital audio to the earphone 10. The user, when
configuring their earphone 10 preferences via the web site, may specify and/or prioritize whether
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the host server 40 is to send IP addresses for the streaming digital audio content servers 70 and/or
whether the host server 40 is to stream audio to the earphone 10 itself.

In another embodiment, the earphone 10 may be programmed to transition automatically
to the host server 40 when the earphone 10 and the data source 20 are not in communication via
the ad hoc wireless network 24. That is, in such an embodiment, the earphone 10 may not try to
connect via a local infrastructure wireless network 30 with the data source 20, but instead
transition automatically to connect to the host server 40 (see Figure 2D).

In various embodiments, as shown in Figure 1B, the button 11 or other user selection
device that allows the wearer of the earphone 10 to indicate approval and/or disapproval of songs
or other audio files listened to by the wearer over an Internet radio station. The
approval/disapproval rating, along with metadata for the song received by the earphone 10 with
the streaming audio, may be transmitted from the transceiver circuit 100 of the earphone 10 back
to the host server 40, which may log the songs played as well as the ratings for the various
songs/audio files. In addition to being able to view the logs at the website, the host server 40 (or
some other server) may send an email or other electronic communication to the earbhone user, at
a user specified email address or other address, which the user might access from their client
communication device 50 (see Figure 2D). The email or other electronic communication may
contain a listing of the song/audio files for which the user gave approval ratings using the button
11 or other user selection device. Further, the email or other electronic communication may
provide a URL link for a URL at which the user could download song/audio files that the user
rated (presumably song/audio files for which the user gave an approval rating). In some
instances, the user may be required to pay a fee to download the song/gudio file.

The user song ratings also may be used by the host server 40 to determine the user’s
musical preferences and offer new music that the user might enjoy. More details about generating
user play lists based on song ratings may be found in published U.S. patent applications Pub. No.
2006/0212444, Pub. No. 2006/0206487, and Pub. No. 2006/0212442, and U.S. Patent 7,003,515,
which are incorporated herein by reference in their entirety.

In addition or alternatively, the user could log onto a web site hosted by the host server 40
(or some other server) to view the approval/disapproval ratings that the user made via the button
11 on the earphone 10. The web site may provide the user with the option of downloading the
rated songs/audio files (for the host server 40 or some other server system) to their client
computer device 50. The user could then have their earphone 10 connect to their client computer
device 50 as a data source 20 via an ad hoc wireless network 24 (see Figure 2A) or via an

infrastructure wireless network (see Figures 2B-2D) to listen to the downloaded songs. In
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addition, the user could download the song files from their client computer device 50 to their DAP
and listen to the downloaded song files from their DAP by using their DAP as the data source 20
in a similar manner.
Another application of the headsets may be in vehicles equipped with Wi-Fi or other
5 wireless network connectivity. Published PCT application WO 2007/136620, which is
incorporated herein by reference, discloses a wireless router for providing a Wi-Fi or other local
wireless network for a vehicle, such as a car, truck, boat, bus, etc. In a vehicle having a Wi-Fi or
other local wireless network, the audio for other media systems in the vehicle could be broadcast
over the vehicle’s wireless network. For example, if the vehicle comprises a DVD player, the
10 audio from the DVD system could be transmitted to the router and broadcast over the vehicle’s
network. Similarly, the audio from terrestrial radio stations, a CD player, or an audio cassette
player could be broadcast over the vehicle’s local wireless network. The vehicle’s passengers,
equipped with the earphones 10, could cycle through the various audio broadcasts (including the
broadcasts from the vehicle’s media system as well as broadcasts from the host server 40, for
15 example) using a selection button 11 on the earphone 10. The vehicle may also be equipped with
a console or terminal, etc., through which a passenger could mute all of the broadcasts for direct
voice communications, for example.
As described above, the earphones 10 may also include a microphone 104, as shown in the
example of Figure 9. The headset 90 shown in Figure 9 includes two earphones 10, both of which
20 may include a transceiver circuit 100 or only one of which may include the transceiver circuit, as
discussed above. The microphone 104 could be used to broadcast communications from one
earphone wearer to another earphone wearer. For example, one wearer could activate the
microphone by pressing a button 92 on the headset 90. The headset 90 may then transmit a
communication via an ad hoc wireless network 24 or other wireless network to a nearby recipient
25 (or recipients) equipped with a headset 90 with a transceiver circuit 100 in one or both of the
earphones 10. When such communication is detected by the recipient’s headset 90, the streaming
audio received over the wireless network by the recipient’s headset 90 may be muted, and the
intercom channel may be routed to the transducer(s) of the recipient’s headset 90 for playing for
the recipient. This functionality may be valuable and useful where multiple wearers of the
30 headsets 90 are in close proximity, such as on motorcycles, for example.
Another exemplary use of the earphones 10 is in a factory, warehouse, construction site, or
other environment that might be noisy. Persons (e.g., workers) in the environment could use the
earphones 10 for protection from the surrounding noise of the environment. From a console or

terminal, a person (e.g., a supervisor) could select a particular recipient for a communication over
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the Wi-Fi network (or other local wireless network). The console or terminal may have buttons,
dials, or switches, etc., for each user/recipient, or it could have one button or dial through which
the sender could cycle through the possible recipients. In addition, the console or terminal could
have a graphical user interface, through which the sender may select the desired recipient(s).

5 As mentioned above, the earphones 10 may comprise a USB port. In one embodiment, as
shown in Figure 11, the user may use an adapter 150 that connects to the USB port of each
earphone 10. The adapter 150 may also have a plug connector 152, such as a 3.5 mm jack, which
allows the user to connect the adapter 150 to devices having a corresponding port for the
connector 152. When the earphones 10 detect a connection via their USB interfaces in such a

10 manner, the Wi-Fi (or other wireless protocol) components may shut down or go into sleep mode,
and the earphones 10 will route standard headphone level analog signals to the transducer(s) 106.
This may be convenient in environments where wireless communications are not permitted, such
as airplanes, but where there is a convenient source of audio contact. For example, the adapter
150 could plug into a person’s DAP. The DSP 118 of the earphone 10 may still be operational in

15 such a non-wireless mode to provide noise cancellation and any applicable equalization.

The examples presented herein are intended to illustrate potential and specific
implementations of the embodiments. It can be appreciated that the examples are intended
primarily for purposes of illustration for those skilled in the art. No particular aspect of the
examples is/are intended to limit the scope of the described embodiments.

20 According to various embodiments, therefore, the present invention is directed to an
earphone 10 that comprises a body 12, where the body 12 comprises: (i) at least one acoustic
transducer 106 for converting an electrical signal to sound; (ii) an antenna 108; and (iii) a
transceiver circuit 100 in communication with the at least one acoustic transducer 106 and the
antenna 108. The transceiver circuit 100 is for receiving and transmitting wireless signals via the

25 antenna 108, and the transceiver circuit 100 is for outputting the electrical signal to the at least
one acoustic transducer 106. The wireless transceiver circuit also comprises firmware, which
when executed by the transceiver circuit, causes the transceiver circuit to: (i) receive digital audio
wirelessly from a data source 20 via an ad hoc wireless network 24 when the data source 20 is in
wireless communication range with the earphone 10 via the ad hoc wireless network 24; and (ii)

30 when the data source 20 is not in wireless communication range with the earphone 10 via the ad
hoc wireless network 24, transition automatically to receive digital audio via an infrastructure
wireless network 30.

According to various implementations, the data source may comprise a portable digital

audio player, such as an MP3 player, iPod, or laptop computer, or a nonportable digital audio
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player, such as a personal computer. In addition, the transceiver circuit 100 may comprise: (i) a
wireless communication module 110 (such as a Wi-Fi or other wireless communication protocol
module); (ii) a processor unit 114 in communication with the wireless communication module
110; (iii) a non-volatile memory unit 122 in communication with the processor unit 114; and (iv)
a volatile memory 120 unit in communication with the processor unit 114. The infrastructure p
wireless network may comprise a WLAN. The transceiver circuit 100 may receive digital audio
from the data source 20 via the infrastructure wireless network 30 when the data source 20 is not
in wireless communication range with the earphone 10 via the ad hoc wireless network 24. The
transceiver circuit firmware, when executed by the transceiver circuit 100, may cause the
transceiver circuit 100 of the earphone 10 to transition automatically to a pre-set infrastructure
wireless network 30 that the data source 20 transitions to when the data source 20 is not in
wireless communication range with the earphone 10 via the ad hoc wireless network 24 and when
the pre-set infrastructure wireless network 30 is in range of both the earphone 10 and the data
source 20. In addition, the transceiver circuit firmware, when executed by the transceiver circuit
100, may cause the transceiver circuit 100 of the earphone 10 to transmit data via the ad hoc
wireless network 24 to the data source 20 regarding one or more infrastructure wireless- networks
30 detected by the transceiver circuit 100 when the earphone 10 and the data source 20 are
communicating via the ad hoc wireless network 24.

In addition, the transceiver circuit firmware, when executed by the transceiver circuit 100,
may cause the transceiver circuit 100 of the earphone 10 to connect to a host server 40 via an
available infrastructure wireless network 30 when the data source 20 is not in wireless
communication range with the earphone 10 via the ad hoc wireless network 24. The earphone 10
may receive streaming digital audio from the host server 40 via the infrastructure wireless
network 30. In addition, the earphone 10 may receive a first network address for a first streaming
digital audio content server 70 from the host server 40 via the infrastructure wireless network 30.
In addition, the earphone 10 may comprise a user control, such as button 11, dial, pressure switch,
or other type of user control, that, when activated, causes the earphone 10 to transmit an electronic
request via the infrastructure wireless network 30 to the host server 40 for a second network
address for a second streaming digital audio content server 70.

In other embodiments, the present invention is directed to a system that comprises: (i) a
data source 20 for wirelessly transmitting streaming digital audio; and (ii) a wireless earphone 10
that is in wireless communication with the data source 20. In yet other embodiments, the present
invention is directed to a communication system that comprises: (i) a host server 40; (ii) a first

streaming digital audio content server 70 that is connected to the host server 40 via a data network

Pa8e 49 of 224 17 1510/2009)

IPR2021-00297



[Printed: 15/12/201 1t no. o80188pCT A1PAMPHLET) 09731146

10

15

20

25

30

P&§e 50 of 224

........ ALY AL

WO 2009/126614 PCT/US2009/039754

42; and (iii) a wireless earphone 10 that is in communication with the host server 40 via a wireless
network 30. The host server 40 is programmed to transmit to the earphone 10 a first network
address for the first streaming digital audio content server 70 on the data network 42. The host
server 40 and the streaming digital audio content server(s) 70 each may comprise one or more
processor circuits and one or more memory circuits (e.g., ROM circuits and/or RAM circuits).

In yet another embodiment, the present invention is directed to a headset that comprises:
(i) a first earphone 10a that comprises one or more acoustic transducers 10b for converting a first
electrical signal to sound; and (ii) a second earphone 10b, connected to the first earphone 10a,
wherein the second earphone 10b comprises one or more acoustic transducers10b for converting a
second electrical signal to sound. In one embodiment, the first earphone 10a comprises: (i) a first
antenna 108; and (ii) a first transceiver circuit 100 in communication with the one or more
acoustic transducers 106 of the first earphone 10a and in communication with the first antenna
108. The first transceiver circuit 100 is for receiving and transmitting wireless signals via the first
antenna 108, and for outputting the first electrical signal to the one or more acoustic transducers
10b of the first earphone 10a. The first transceiver circuit 100 also may comprise firmware,
which when executed by the first transceiver circuit 100, causes the first transceiver circuit 100 to:
(i) receive digital audio wirelessly from a data source 20 via an ad hoc wireless network 24 when
the data source 20 is in wireless communication range with the first earphone 10a via the ad hoc
wireless network 24; and (ii) when the data source 20 is not in wireless communication range with
the first earphone 10a via the ad hoc wireless network 24, transition automatically to receive
digital audio via an infrastructure wireless network 30.

In various implementations, the headset further may comprise a head band 19 that is
connected to the first and second earphones 10. In addition, the headset 19 further may comprise
a microphone 104 having an output connected to the first transceiver circuit 100. In one
embodiment, the first transceiver circuit 100 is for outputting the second electrical signal to the
one or more acoustic transducers 106 of the second earphone 10b. In another embodiment, the
second earphone 10b comprises: (i) a second antenna 108; and (ii) a second transceiver circuit 100
in communication with the one or more acoustic transducers 106 of the second earphone 10b and
in communication with the second antenna 108. The second transceiver circuit 100 is for
receiving and transmitting wireless signals via the second antenna 108, and for outputting the
second electrical signal to the one or more acoustic transducers 106 of the second earphone 10b.
The second transceiver circuit 100 may comprise firmware, which when executed by the second
transceiver circuit 100, causes the second transceiver circuit 100 to: (i) receive digital audio

wirelessly from the data source 20 via the ad hoc wireless network 24 when the data source 20 is
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in wireless communication range with the second earphone10b via the ad hoc wireless network
24; and (ii) when the data source 20 is not in wireless communication range with the second
earphone 10b via the ad hoc wireless network 24, transition automatically to receive digital audio
via the infrastructure wireless network 30.

In addition, according to various embodiments, the first earphone 10a may comprise a first
data port and the second earphone 10b may comprise a second data port. In addition, the headset
may further comprise an adapter or dongle 150 connected to the first data port of the first
earphone 10a and to the second data port of the second earphone 10b, wherein the adapter 150
comprises an output plug connector 152 for connecting to a remote device.

In addition, according to other embodiments, the present invention is directed to a method

- that comprises the steps of: (i) receiving, by a wireless earphone, via an ad hoc wireless network,

digital audio from a data source when the data source is in wireless communication with the
earphone via the ad hoc wireless network; (ii) converting, by the wireless earphone, the digital
audio to sound; and (iii) when the data source is not in wireless communication with the earphone,
transitioning automatically, by the earphone, to receive digital audio via an infrastructure wireless
network.

In various implementations, the step of transitioning automatically by the earphone to
receive digital audio via an infrastructure wireless network may comprises transitioning
automatically to receive digital audio from the data source via an infrastructure wireless network
when the data source is not in wireless communication range with the earphone via the ad hoc
wireless network. In addition, the method may further comprise the step of receiving by the
wireless earphone from the data source via the ad hoc wireless network data regarding one or
more infrastructure wireless networks detected by data source when the earphone and the data
source are communicating via the ad hoc wireless network.

In addition, the step of transitioning automatically by the earphone to receive digital audio
via an infrastructure wireless network comprises may transitioning automatically to receive digital
audio from a host sever via the infrastructure wireless network when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network. Additionally,
the step of transitioning automatically by the earphone to receive digital audio via an
infrastructure wireless network may comprise: (i) receiving, by the wireless earphone via the
infrastructure wireless network, from a host server connected to the infrastructure wireless
network, a network address for a streaming digital audio content server; and (ii) connecting, by
the wireless earphone, to the streaming digital audio content server using the network address

received from the host server.
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It is to be understood that the figures and descriptions of the embodiments have been
simplified to illustrate elements that are relevant for a clear understanding of the embodiments,
while eliminating, for purposes of clarity, other elements. For example, certain operating system
details for the various computer-related devices and systems are not described herein. Those of

5 ordinary skill in the art will recognize, however, that these and other elements may be desirable in
a typical processor or computer system. Because such elements are well known in the art and
because they do not facilitate a better understanding of the embodiments, a discussion of such
elements is not provided herein.

In general, it will be apparent to one of ordinary skill in the art that at least some of the

10 embodiments described herein may be implemented in many different embodiments of software,
firmware and/or hardware. The software and firmware code may be executed by a processor or
any other similar computing device. The software code or specialized control hardware that may
be used to implement embodiments is not limiting. For example, embodiments described herein
may be implemented in computer software using any suitable computer software language type.

15 Such software may be stored on any type of suitable computer-readable medium or media, such
as, for example, a magnetic or optical storage medium. The operation and behavior of the
embodiments may be described without specific reference to specific software code or specialized
hardware components. The absence of such specific references is feasible, because it is clearly
understood that artisans of ordinary skill would be able to design software and control hardware to

20 implement the embodiments based on the present description with no more than reasonable effort
and without undue experimentation.

Moreover, the processes associated with the present embodiments may be executed by
programmable equipment, such as computers or computer systems and/or processors. Software
that may cause programmable equipment to execute processes may be stored in any storage

25 device, such as, for example, a computer system (nonvolatile) memory, an optical disk, magnetic
tape, or magnetic disk. Furthermore, at least some of the processes may be programmed when the
computer system is manufactured or stored on various types of computer-readable media.

A “computer,” “computer system,” “host,” “host server,” “server,” or “processor” may be,
for example and without limitation, a processor, microcomputer, minicomputer, server,

30 - mainframe, laptop, personal data assistant (PDA), wireless e-mail device, cellular phone, pager,
processor, fax machine, scanner, or any other programmable device configured to transmit and/or
receive data over a network. Such components may comprise: one or more processor circuits; and
one more memory circuits, including ROM circuits and RAM circuits. Computer systems and

computer-based devices disclosed herein may include memory for storing certain software
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applications used in obtaining, processing, and communicating information. It can be appreciated
that such memory may be internal or external with respect to operation of the disclosed
embodiments. The memory may also include any means for storing software, including a hard
disk, an optical disk, floppy disk, ROM (read only memory), RAM (random access memory),

5 PROM (programmable ROM), EEPROM (electrically erasable PROM) and/or other computer-
readable media.

In various embodiments disclosed herein, a single component may be replaced by multiple
components and multiple components may be replaced by a single component to perform a given
function or functions. Except where such substitution would not be operative, such substitution is

10 within the intended scope of the embodiments. Any servers described herein, such as the host
server 40, for example, may be replaced by a “server farm” or other grouping of networked
servers (such as server blades) that are located and configured for cooperative functions. It can be
appreciated that a server farm may serve to distribute workload between/among individual
components of the farm and may expedite computing processes by harnessing the collective and

15 cooperative power of multiple servers. Such server farms may employ load-balancing software
that accomplishes tasks such as, for example, tracking demand for processing power from
different machines, prioritizing and scheduling tasks based on network demand and/or providing
backup contingency in the event of component failure or reduction in operability.

While various embodiments have been described herein, it should be apparent that various

20 modifications, alterations, and adaptations to those embodiments may occur to persons skilled in
the art with attainment of at least some of the advantages. lilhedﬁdmed-embedameﬂame—r

vithout departing
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CLAIMS

1. An earphone comprising:
a body, wherein the body comprises: (406)
at least one acoustic transducertor converting an analog electrical signal to sound;

o2
an antenni gnd )

(d00)

a transceiver circui%n communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals via the
antenna, and wherein the transceiver circuit is for outputting the analog electrical signal to the at
least one acoustic transducer, and wherein the wireless transceiver circuit comprises firmware,
which when executed by the transceiver circuit, causes the transceiver circuit to: (24)

receive digital audio wirelessly from a data sourcivia an ad hoc wireless networkfafter
establishing a wireless communication link with the ad hoc wireless network and when the data
source is in wireless communication range with the earphone via the ad hoc wireless
network; ) date

transmitpasal‘via the ad hoc wireless network to the data/sourcefregarding one or more
infrastructure wireless networks detected by the transceiver circuii that have a signal strength
above a threshold minimum signal strength level when the earphone and the data source are
communicating via the ad hoc wireless network, wherein the data comprises identification data
for the one or more infrastructure wireless networks; and

when the data source is not in wireless communication range with the earphone via the ad
hoc wireless network, transition automatically to receive digital audio via a first infrastructure

( receives
wireless network/ the earphone being characterised in that the transceiver circuity Tvi
digital audio from the data source via the first infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network.

2. The earphone of claim 1, wherein the transceiver circuit comprises:
a wireless communication module;

a processor unit in communication with the wireless communication module;
a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

3. The earphone of claim 2, wherein the wireless communication module comprises a Wi-Fi

communication module.

4. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second

: SOUL25436
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infrastructure wireless network when (1) the data source is not in wireless communication range
with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the first infrastructure wireless network.

5. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host server via the infrastructure
wireless network when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network.

6. The earphone of claim 5, wherein the earphone is for receiving streaming digital audio

from the host server via the infrastructure wireless network.

7. The earphone of claim 5, wherein the earphone is for receiving a first network address for
a first streaming digital audio content server from the host server via the infrastructure wireless

network.

8. The earphone of claim 7, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless
network to the host server for a second network address for a second streaming digital audio

content server.
9. .The earphone of claim 8, wherein the user control comprises a button.

10. A system comprising:
a wireless earphone according to claim 1; and

a said data source for wirelessly transmitting streaming digital audio.

11. A system according to claim 10, further comprising a host server that is in

communication with the wireless earphone via the infrastructure wireless network.

12. A system according to claim 11, wherein the firmware of the transceiver circuit of the
wireless earphone, when executed by the transceiver circuit, causes the transceiver circuit of the
earphone to connect to the host server via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network.

13. A system according to claim 11, wherein the host server is for streaming digital audio to

the earphone via the infrastructure wireless network.

23 SR
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14. A system according to claim 11, wherein the host server is for transmitting a first
network address for a first streaming digital audio content server to the earphone via the

infrastructure wireless network.

15. A system according to claim 12 further comprising a web page for the wireless earphone

through which a user is capable of configuring one or more settings for the wireless earphone.

16. A system according to claim 10, or an earphone according to claim 1, wherein the data

source comprises a digital audio player.

17. A system according to claim 10, or an earphone according to claim 1, wherein the

infrastructure wireless network comprises a WLAN.

18. A system according to claim 10, or an earphone according to claim 1, wherein the
infrastructure wireless network is a pre-set infrastructure wireless network that the data source
transitions to when the data source is not in wireless communication range with the earphone via
the ad hoc wireless network and when the pre-set infrastructure wireless network is in range of

both the earphone and the data source.

19. A method of receiving wireless digital audio by a wireless earphone, the wireless
earphone comprising:

a body, wherein the body comprises:

at least one acoustic transducer for converting an analog electrical signal to sound; an
antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals via the
antenna, and

wherein the transceiver circuit is for outputting the analog electrical signal to the at least
one acoustic transducer, and

wherein the wireless transceiver circuit comprises firmware, and

wherein the method comprises: after establishing a wireless communication link with an
ad hoc wireless network,

receiving, by the wireless earphone, via the ad hoc wireless network, digital audio from a
data source when the data source is in wireless communication with the earphone via the ad hoc
wireless network;

transmittingﬁaq, by the wireless earphone, via the ad hoc wireless network to the data

Pabe 56 of 224 i [304,42033h
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’ Aate-
sourc%egarding one or more infrastructure wireless networks detected by the transceiver circuit

that have a signal strength above a threshold minimum signal strength level when the earphone
and the data source are communicating via the ad hoc wireless network, wherein the data
comprises identification data for the one or more infrastructure wireless networks;

converting, by the wireless earphone, the digital audio to sound the method being characterised
via te adl hoc

vewugt wiveless
. L L . neturer &
when the data source is not in wireless communicationf with the earphone/ transitioning

by:
automatically, by the earphone, to receive digital audio via a first infrastructure wireless network,
and receiving digital audio from the data source via the first infrastructure wireless network when
the data source is not in wireless communication range with the earphone via the ad hoc wireless

network.

20. The method of claim 19, wherein transitioning automatically by the earphone to receive
digital audio via the first infrastructure wireless network comprises transitioning automatically to
receive digital audio from a host sever via the first infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network.

21. The method of claim 19, wherein transitioning automatically by the earphone to receive

digital audio via the first infrastructure wireless network comprises:

receiving, by the wireless earphone via the first infrastructure wireless network, from a host

server connected to the first infrastructure wireless network, a network address for a streaming
digital audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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CLAIMS

1. An earphone comprising:
a body, wherein the body comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals via the
antenna, and wherein the transceiver circuit is for outputting the analog electrical signal to the at
least one acoustic transducer, and wherein the wireless transceiver circuit comprises firmware,
which when executed by the transceiver circuit, causes the transceiver circuit to:

receive digital audio wirelessly from a data source via an ad hoc wireless network after
establishing a wireless communication link with the ad hoc wireless network and when the data
source is in wireless communication range with the earphone via the ad hoc wireless
network;

transmit data via the ad hoc wireless network to the data source regarding one or more
infrastructure wireless networks detected by the transceiver circuit that have a signal strength
above a threshold minimum signal strength level when the earphone and the data source are
communicating via the ad hoc wireless network, wherein the data comprises identification data
for the one or more infrastructure wireless networks; and

when the data source is not in wireless communication range with the earphone via the ad
hoc wireless network, transition automatically to receive digital audio via a first infrastructure
wireless network, the earphone being characterised in that the transceiver circuit is for receiving
digital audio from the data source via the first infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network.

2. The earphone of claim 1, wherein the transceiver circuit comprises:
a wireless communication module;

a processor unit in communication with the wireless communication module;
a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

3. The earphone of claim 2, wherein the wireless communication module comprises a Wi-Fi

communication module.

4. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second
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infrastructure wireless network when (1) the data source is not in wireless communication range
with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the first infrastructure wireless network.

5. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host server via the infrastructure
wireless network when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network.

6. The earphone of claim 5, wherein the earphone is for receiving streaming digital audio

from the host server via the infrastructure wireless network.

7. The earphone of claim 5, wherein the earphone is for receiving a first network address for
a first streaming digital audio content server from the host server via the infrastructure wireless

network.

8. The earphone of claim 7, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless
network to the host server for a second network address for a second streaming digital audio

content server.

9. The earphone of claim 8, wherein the user control comprises a button.

10. A system comprising:
a wireless earphone according to claim 1; and

a said data source for wirelessly transmitting streaming digital audio.

11. A system according to claim 10, further comprising a host server that is in

communication with the wireless earphone via the infrastructure wireless network.

12. A system according to claim 11, wherein the firmware of the transceiver circuit of the
wireless earphone, when executed by the transceiver circuit, causes the transceiver circuit of the
earphone to connect to the host server via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network.

13. A system according to claim 11, wherein the host server is for streaming digital audio to

the earphone via the infrastructure wireless network.
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14. A system according to claim 11, wherein the host server is for transmitting a first
network address for a first streaming digital audio content server to the earphone via the

infrastructure wireless network.

15. A system according to claim 12 further comprising a web page for the wireless earphone

through which a user is capable of configuring one or more settings for the wireless earphone.

16. A system according to claim 10, or an earphone according to claim 1, wherein the data

source comprises a digital audio player.

17. A system according to claim 10, or an earphone according to claim 1, wherein the

infrastructure wireless network comprises a WLAN.

18. A system according to claim 10, or an earphone according to claim 1, wherein the
infrastructure wireless network is a pre-set infrastructure wireless network that the data source
transitions to when the data source is not in wireless communication range with the earphone via
the ad hoc wireless network and when the pre-set infrastructure wireless network is in range of

both the earphone and the data source.

19. A method of receiving wireless digital audio by a wireless earphone, the wireless
carphone comprising:

a body, wherein the body comprises:

at least one acoustic transducer for converting an analog electrical signal to sound; an
antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals via the
antenna, and

wherein the transceiver circuit is for outputting the analog electrical signal to the at least
one acoustic transducer, and

wherein the wireless transceiver circuit comprises firmware, and

wherein the method comprises: after establishing a wireless communication link with an
ad hoc wireless network,

receiving, by the wireless earphone, via the ad hoc wireless network, digital audio from a
data source when the data source is in wireless communication with the earphone via the ad hoc
wireless network;

transmitting data, by the wireless earphone, via the ad hoc wireless network to the data
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source regarding one or more infrastructure wireless networks detected by the transceiver circuit
that have a signal strength above a threshold minimum signal strength level when the earphone
and the data source are communicating via the ad hoc wireless network, wherein the data
comprises identification data for the one or more infrastructure wireless networks;
converting, by the wireless earphone, the digital audio to sound the method being characterised
by:

when the data source is not in wireless communication with the earphone, transitioning
automatically, by the earphone, to receive digital audio via a first infrastructure wireless network,
and receiving digital audio from the data source via the first infrastructure wireless network when
the data source is not in wireless communication range with the earphone via the ad hoc wireless

network.

20. The method of claim 19, wherein transitioning automatically by the earphone to receive
digital audio via the first infrastructure wireless network comprises transitioning automatically to
receive digital audio from a host sever via the first infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network.

21. The method of claim 19, wherein transitioning automatically by the earphone to receive

digital audio via the first infrastructure wireless network comprises:

receiving, by the wireless earphone via the first infrastructure wireless network, from a host

server connected to the first infrastructure wireless network, a network address for a streaming
digital audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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What is claimed is:

1. An earphone comprising:

a body, wherein the body comprises:
at least one acoustic transducer for converting an analog electrical signal to sound;
an antenna; and
R S a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless

signals via the antenna, and wherein the transceiver circuit is for outputting the
analog electrical signal to the at least one acoustic transducer, and wherein the
wireless transceiver circuit comprises firmware, which when executed by the
transceiver circuit, causes the transceiver circuit to:

receive digital audio wirelessly from a data source via an ad hoc wireless

network(;zvhen the data source is in wireless communication range with-
the earphone via the ad hoc wireless-network;
transmit data via the ad hoc wireless network to the data source regarding one
or more infrastructure wireless networks detected by the transceiver
hen the earphone and the data source are communicating via the
ad hoc wireless network, wherein the data comprises identification data

! gt-datat for the one or more infrastructure wireless

networks; and

when the data source is not in wireless communication range with the

carphone via the ad hoc wireless network, transition automatically to / o j,‘ ,«\(:7“
receive digital audio via ku{izlﬁ'astructure wireless network ‘
2. The earphone of claim 1, wherein the transceiver circuit comprises: T
a wireless communication module;
a processor unit in communication with the wireless communication module;

a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.
3. The earphone of claim 2, wherein the wireless communication module comprises a Wi-Fi
communication module.

Z)NMIhe@%phen@»ef—énypm%dmg (wherers the transceiver circuit is for 1ecelvmg
pL <t
digital audio from the data source via the infrastructute wireless network when the data source is

not in wireless communication range with the earphone via the ad hoc wireless network.
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}l. The earphone of Agypweediﬁg clailjﬁ;lel‘ein the firmware, when executed by the

transceiver circuit, causes the transceiver circuit of the earphone to connect to a host server via a

second infrastructure wireless network when (1) the data source is not in wireless communication

range with the earphone via the ad hoc wireless network and (2) the data source and the earphone

are not in wireless communication via the M&frastructure wireless network. @_@
S( J A The earphone of &weeediﬂgclain}[;vfgein the firmware, when executed by the

transceiver circuit, causes the transceiver circuit of the earphone to connect to a host server via

the infrastructure wireless network when the data source is not in wireless communication range
with the earphone via the ad hoc wireless network.

é/'7 . The earphone of claim#—er-eiﬁiﬂ{ 6, wherein the earphone is for receiving streaming
digital audio from the host server via the infrastructure wireless network.

?/ﬁ The earphone ofta&ywn%—e{ claimy Qe{ﬁgg%earphone is for receiving a first
network address for a first streaming digital audio content server from the host server via the
infrastructure wireless network.

‘é? /9' The earphone of claim % wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless
network to the host server for a second network address for a second streaming digital audio
content server,

q . The earphone of claim £, wherein the user control comprises a button.

{O)/f A system comprising: ')

a wireless earphone according to éaaupl'@eeéviﬂgclain(;d
a said data source for wirelessly transmitting streaming digital audio.

/ A2, A system according to claim J/{,‘?further comprising a host server that is in

communication with the wireless earphone via the infrastructure wireless network.

{,L)E. A system according to claim W%@erein the firmware of the transceiver
circuit of the wireless earphone, when executed by the transceiver circuit, causes the transceiver
circuit of the earphone to connect to the host server via the infrastructure wireless network when
the data source is not in wireless communication range with the earphone via the ad hoc wireless
network. @

(J )4 A system according to claim@éﬁ%—&hﬁ 13L9+eﬂ—eafphenemdﬁgﬁramﬁ&ef'

-e%&i-ms—frtv‘l’d wherein the host server is for streaming digital audio to the earphone via the

infrastructure wireless network.

i
/‘f:,lrf. A system according to hny.gn&ef claim§ 19 l&%mmmpﬁmamﬁgte«w@%
ﬁf—e’:a%ms—&%e—k@‘ wherein the host server is for transmitting a first network address for a first
streaming digital audio content server to the earphone via the infrastructure wireless network.
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@
N /1/6 A system according to M@a&ﬂt]claim?}l-l—w# further comprising a web page for the

wireless earphone through which a user is capable of configuring one or more settings for the
wireless earphone.

= Al O
g

)//. A system (6§ earphone according“&a i ﬂlggg_@_@mw

comprises a digital audio player. agcew rrk/\% fo eleuan 10 J o Q’\\\\j

{
}g? A system@ earphone according to preedmgclan wherein the infrastructure
ks accoing 7o Jedn Ip

wireless network comprises a WLAN.

),9’,[ < A system Ior(earphone according to gny-preceding clairrZ/,Awherein the infrastructure @
g

wireless network is a pre-sét infrastructure wireless network that the data source transitions to

when the data source is not in wireless communication range with the earphone via the ad hoc

wireless network and when the pre-set infrastructure wireless network is in range of both the

earph.one and the data source. ‘M l ,—()A ! 9 M\\>
}0'. q A method@gmpﬂsmgj —}L t @ -
<

receiving, bymss earphone, via a,r‘,/:i hoc wireless network, digital audio from a data

source when the data source is in wneless communication with the ear phone via the
éat&’ﬁ\t cuired=<(g %radmre / >

transmitting data(via the ad hoc wireless network to the data source regarding one or more

ad hoc wireless network;

V‘?— 0\
infrastructure wireless networks detected by the transceiver circuit/when the earphone

and the data source are communicating via the ad hoc wireless network, wherein the L:ﬁﬁ A
DS .

data comprises identification data éﬂd—&lg-ual_suength.da&{ for the one or more

infrastructure wireless networks; ch 6-@,\

converting, by the wireless earphone, the digital audio to sound; éﬂé

when the data source is not in wireless communication with the earphone, tr ansmonmg
it
automatically, by the earphone, to receive digital audio viaag infr as ireless

network, o Ce(w\l\g

Mﬁ%dﬁmmmﬁmﬁwml@%y&%amh@ne to-reeerve
{Lesewqdlgltal audio from the data source via m{rr:gastl uﬁute wireless network when the data

source is not in wireless commumcatlon range with the earphone via the ad hoc wireless network.

1o ;Z The method of clalm whelem transitioning automatically by the earphone to receive
digital audio via am Zttl,l} d;le wireless networ cgﬁlprises transitioning automatically to
receive digital audio from a host sever via theﬁr: astructure wireless network when the data
source is not in wireless commumcatlon range with the earphone via the ad hoc wireless network.

al . The method of claim 2 whel ein transitioning automatically by the earphone to receive
digital audio via Mﬁc re wneless networ kﬁompl ises:
receiving, by the wireless earphone via the,mﬂslstructure wireless network, from a host server

connected to the[nfrasﬂuctme wireless network, a network address for a streaming

o
U
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digital audio content server; and
connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS

Inventors: Michael J. Pelland, Michael J. Koss, Michael Sagan, Steven Reckamp, Greg

Hollingstad, Jeff Bovee, and Morgan Lowery

PRIORITY CLAIM
The present application claims priority to United States provisional application serial
number 61/123,265, filed April 7, 2008, which is incorporated herein by reference.

BACKGROUND

Digital audio players, such as MP3 players and iPods, that store and play digital audio
files, are very popular. Such devices typically comprise a data storage unit for storing and
playing the digital audio, and a headphone set that connects to the data storage unit, usually
with a 1/4" or a 3.5 mm jack and associated cord. Often the headphones are in-ear type
headphones. The cord, however, between the headphones and the data storage unit can be
cumbersome and annoying to users, and the length of the cord limits the physical distance
between the data storage unit and the headphones. Accordingly, some cordless
headphones have been proposed, such as the Monster iFreePlay cordless headphones from
Apple Inc., which include a docking port on one of the earphones that can connect directly to
an iPod Shuffle. Because they have the docking port, however, the Monster iFreePlay
cordless headphones from Apple are quite large and are not in- ear type phones. Recently,
cordless headphones that connect wirelessly via IEEE 802.11 to a WLAN-ready laptop or
personal computer (PC) have been proposed, but such headphones are also quite large and
not in-ear type phones.

US2007/0165875A1 discloses a multiple-antennae wireless multimedia headset
having peer-to-peer networking capability and which is configured for convenient hand off

between multiple wireless interfaces.

According to a first aspect of the present invention, there is provided an earphone as
defined in claim 1.

According to a second aspect of the present invention, there is provided a method as
defined in claim 19
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When the data source and the earphone are out of range via the ad hoc wireless
network, they may transition automatically to a common infrastructure wireless network (e.g.,
a wireless LAN). If there is no common infrastructure wireless network for both the data
source and the earphone, the earphone may connect via an available infrastructure wireless
network to a host server. The host server may, for example, broadcast streaming audio to
the earphone and/or transmit to the earphone a network address (e.g., an Internet Protocol
(IP) address) for a network-connected content server that

1a
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WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS

Inventors: Michael J. Pelland, Michael J. Koss, Michael Sagan,
Steven Reckamp, Greg Hollingstad, Jeff Bovee, and Morgan Lowery

PRIORITY CLAIM

5 The present application claims priority to United States provisional application serial

number 61/123,265, filed April 7, 2008, which is incorporated herein by reference.

BACKGROUND
Digital audio players, such as MP3 players and iPods, that store and play digital audio |
files, are very popular. Such devices typically comprise a data storage unit for storing and playing
10 the digital audio, and a headphone set that connects to the data storage unit, usually with a %4” or a
3.5 mum jack and associated cord. Often the headphones are in-ear type headphones. The cord,
however, between the headphones and the data storage unit can be cumbersome and annoying to
users, and the length of the cord limits the physical distance between the data storage unit and the
headphones. Accordingly, some cordless headphones have been proposed, such as the Monster
15 iFreePlay cordless headphones from Apple Inc., which include a docking port on one of the
earphones that can connect directly to an iPod Shuffle. Because they have the docking port,

however, the Monster iFreePlay cordless headphones from Apple are quite large and are not in-
ear type phones. Recently, cordless headphones that connect wirelessly via IEEE 802.11 to a
WLAN-ready laptop or personal computer (PC) have been proposed, but such headphones are

s

also quite large and not in-ear type phones. -

BUMMARY
MW@MWWMMMW@%M@%&&

W&%&W@ﬁﬁfeﬁe%mng%&em@ﬁum&emadﬁmww a3 a digital

memmmmuﬂ%“’hm the data source and the
25 earphone are out of range via the ad hoc wireless network, they may transition automatically to a

common infrastructure wireless network (e.g., a wireless LAN). If there is no common
infrastructure wireless network for both the data source and the earphone, the earphone may
connect via an available infrastructure wireless network to a host server. The host server may, for
example, broadcast streaming audio to the earphone and/or transmit to the earphone a network

30 address (e.g., an Internet Protocol (IP) address) for a network-connected content server that

1
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30 November 2011 BY EPO ONLINE FILING

Dear Sirs

European Patent Application No. 09731146.8
Applicant: KOSS CORPORATION
Our Ref: SJP/FP6724736

| write in response to the official communication dated 28 June 2011 and hereby confirm the
previously-filed request for substantive examination and the applicant’s wish to proceed
further with this application.

Additionally, | set out below our response to the objections set out in the Opinion
accompanying the European Search Report.

In response to the European Search Report, | am filing herewith amended pages for this
application. Clean-typed page numbers 1 and 1a of the description filed herewith are to be
substituted for page 1 as presently on file whilst the attached clean-typed pages of amended
claims are to be substituted for the pages of claims presently on file. For the Examiner’s
assistance in following the amendments incorporated into these clean-typed pages, | am
also submitting herewith copies of the previous pages with the amendments shown in
manuscript.

As the Examiner will note, independent claim 1 is hereby amended to address the
Examiner’s objection as set out in numbered paragraph 2.1 of the aforementioned Opinion.
In particular, the claim now requires the transceiver circuit firmware to cause the transceiver
circuit to transmit data via the ad hoc wireless network to the data source regarding one or
more infrastructure wireless networks detected by the transceiver circuit “that have a signal
strength above a threshold a minimum signal strength level”, and no longer requires the data
itself to comprise the signal strength data. Basis for this amendment arises from the
passage of the description beginning at line 24 of page 12 and running over to line 6 of page
13.

We have also noted the Examiner’s objections to the dependencies of the amended claims
filed on entry into the European regional phase and so the Examiner will note that the
amended claims filed herewith have been restored to their previous dependencies. In this
regard, however, | note that the Examiner did not object to the dependency of previous claim
17 (now claim 16 in the amended set of claims filed herewith), but nevertheless for the sake
of good order this claim has also now been amended so as to address the issue of its
dependency.

PATENTS - TRADE MARKS « DESIGNS + COPYRIGHT
Pageg@gﬁﬁyﬁ% 710 ool Propary Reguiaton Boarg o | on (- OC306749) Registered Office -+ 33 Gutter Lane - London + Kigyga$ 2020
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LLP

The Examiner's comments with regard to the “doubled” claim dependencies of previous
claims 14 and 15 is now moot following the above-mentioned amendments to the claims.
Nevertheless, the Examiner will note that claims 16, 17 and 18 filed herewith are now each
directed to “A system according to claim 10, or an earphone according to claim 1...”. ltis
respectfully submitted that this claim structure is actually entirely clear and thus represents
no contravention of Article 84 EPC. Basis for this dependency in respect of claim 16 filed
herewith arises from original claim 15 of the application as filed (which was dependent upon
the system of claim 14 as filed) and original claim 2 of the application as filed (which was
dependent upon the earphone defined by claim 1 as originally filed). Similarly, basis for this
dependency in claim 17 filed herewith arises from original claims 23 (dependent upon
original system claim 14) and 5 (dependent upon original earphone claim 1) of the
application as originally filed. Basis for the dependency of claim 18 filed herewith arises
from original claims 24 (dependent upon independent system claim 14) and 7 (dependent
upon the independent earphone of claim 6) of the application as originally filed.

Furthermore, claim 1 filed herewith has been amended so as to require receipt of the digital
audio wirelessly from the data source via the ad hoc wireless network to occur “after
establishing a wireless communication link with an ad hoc wireless network”. Basis for this
amendment, indicated as necessary by the Examiner, arises from the passage beginning at
line 24 of page 12 and running on to line 6 of page 13 of the application as originally filed.

The Examiner will furthermore note that claim 1 filed herewith now refers to “a first
infrastructure wireless network”. This has been done to address the Examiner’s lack of
clarity objection with regard to claim 5, as set out in numbered paragraph 3.2 of the Search
Opinion.

Furthermore, claim 1 filed herewith is now restricted to the technical features of previous
claim 4, thereby making the claim clearly novel and inventive as acknowledged by the
Examiner.

Claim 4 filed herewith (corresponding to previous claim 5) is also hereby amended to refer to
the aforementioned “first infrastructure wireless network”, in order to address the clarity
objection set out in numbered paragraph 3.2 of the Search Opinion. The same amendment
has been made to other claims for reasons of consistency.

Independent method claim 19 filed herewith (corresponding to previous claim 20) now
specifically recites technical features corresponding to those of independent product claim 1,
and is also now restricted in the same manner as claim 1 filed herewith, thereby overcoming
the Examiner’s clarity objection as set out in numbered paragraph 3.3 of the Opinion.

Both the independent claims are now cast into the two part form with respect to prior art
document D1, and prior art document D1 has been briefly identified on the first page of the
description. In this regard, | note that in numbered paragraph 7.3 of the Search Opinion the
Examiner suggested that prior art documents “D1-D4” should be identified in the description.
However, it seems that only three prior art documents were actually cited in the official
search report and of those only document D1 was cited as a document having any direct
relevance to the invention defined by the claims in this application. It is therefore deemed
appropriate only to identify prior art document D1 in this manner.
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It is respectfully submitted that the amendments filed herewith now place the application in
order for acceptance and we therefore look forward to receiving an official communication
under Rule 71(3) EPC in due course.

As a precaution against premature refusal, oral proceedings under A.116 EPC are
requested in the event that the EPO forms an intention to refuse the application, but for
compliance with A.113(1) EPC it is requested that before any summons to oral proceedings
is issued the applicant is given, in accordance with A.94(3) EPC, a proper opportunity to
reply in writing to any objection raised by the EPO, especially any objection based on prior
art not previously referred to in the examination.

We also reserve the right to file divisional applications for any subject matter in the original
application.

Yours faithfully

Simon James Parry

AUTHORISED REPRESENTATIVE
MEWBURN ELLIS LLP
simon.parry@mewburn.com

Tel: +44 161 247 7722

Enc. Replacement claims 1 to 21 (replacement pages 22 to 25)
Replacement page 1
New page 1a
Marked-up amendments

SJP/bmb
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Europiisches
Patentamt

European
Patent Office

Letter accompanying subsequently filed items

9

Sender:

Mr Simon PARRY
Mewburn Ellis LLP

Office européen
des brevets

80298 Munich
Germany
Tel. +49(0)89 2399-0 | Fax -4465

33 Gutter Lane P.O. Box 5818
London Greater London EC2V 8AS NL-2280 HV Rijswijk
Netherlands

United Kingdom Tel. +31(0)70 340-2040 | Fax -3016

Phone: +44 20 7776 5300
Fax: +44 20 7776 5399
E-mail: mail@mewburn.com

10958 Berlin
Germany
Tel. +49(0)30 25901-0 | Fax -840

The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number 09731146.8
Applicant's or representative's reference SJP/FP6724736
Description of document Original file name Assigned file name
1 |Reply to search opinion/written #10078388-v1-To_EPO_-_30_11_2011_ WOREPLY-1.PDF
opinion/IPER -_response.PDF
2 |Amended description {clean copy) #10080127-v1-To_EPO_-_30_11_2011_ DESC-1.PDF
-_replacement_pages.PDF
3 |Amended claims (clean copy) 10080295-v1-To_EPO_-_30_11_2011_- CLMS-1.PDF
_replacement_claims.PDF
4 | Amended description with annotations #10080373-v1-To_EPO_-_30_11_2011_ DESC-HWA-1.PDF
-_description (manuscript) .PDF
5 |Amended claims with annotations #10074291-v1-To_EPO_-_30_11_2011_ CLMS-HWA-1.PDF
-_claims_{manuscript).PDF
Signatures
Place:
Date: 30 November 2011
Signed by: GB, Mewbum Ellis LLP, S. Parry 20806
Capacity: (Representative)
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Europaisches European Patent Office

Patentamt 80298 MUNICH
o ooy Ovice GERMANY
Office européen Tel. +49 (0)89 2399 - 0

des brevets Fax +49 (0)89 2399 - 4465

this communication:

Parry, Simon James Tel.:+31 (0)70 340 45 00
Mewburn Ellis LLP

33 Gutter Lane

London

EC2V 8AS

ROYAUME UNI

Date
28.06.11

Reference Application No./Patent No.
SJP/FP6724736 09731146.8 - 2225 / 2272259 PCT/US2009039754

Applicant/Proprietor
Koss Corporation

Communication pursuant to Rules 70(2) and 70a(2) EPC

A supplementary European search report has been drawn up concerning the above-identified European
patent application (publication humber: 2272259).

Since the request for examination has been filed (R. 70(1), 159(1)(f), Art. 94(1) EPC) prior to the
transmission of the supplementary European search report, you are hereby invited to indicate within

six months

of notification of this communication whether you wish to proceed further with the European patent
application.

If you do not indicate in due time that you wish to proceed further with the European patent application, it
will be deemed to be withdrawn (R. 70(3) EPC).

You are invited to correct any deficiencies noted in the opinion accompanying the European search report
and to amend the description, claims and drawings within the above period (R. 70a(2), R. 137(2) EPC).

If filing amendments, you must identify them and indicate the basis for them in the application as filed.
Failure to meet either requirement may lead to a communication from the Examining Division requesting
that you correct this deficiency (R. 137(4) EPC).

Should the reply to the invitation pursuant to Rule 70a(2) EPC be filed in an admissible non-EPO language,
a translation is to be submitted within one month of its filing (R. 6(2) EPC).

Should you not comply with or comment on this invitation within the time limit, the application will be
deemed to be withdrawn in accordance with Rule 70a(3) EPC.
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Europaisches European Patent Office

Patentamt 80298 MUNICH
o, ooy Ovice GERMANY

Office européen Tel. +49 (0)89 2399 - 0
des brevets

Fax +49 (0)89 2399 - 4465
Parry, Simon James Tel.:+31 (0)70 340 45 00

this communication:
Mewburn Ellis LLP
33 Gutter Lane
London
EC2V 8AS
ROYAUME UNI

Date
10.06.11

Reference Application No./Patent No.

SJP/FP6724736 09731146.8 - 2225 / 2272259 PCT/US2009039754
Applicant/Proprietor

Koss Corporation

Communication

The extended European search report is enclosed.

The extended European search report includes, pursuant to Rule 62 EPC, the supplementary European
search report (Art. 153(7) EPC) and the European search opinion.

Copies of documents cited in the European search report are attached.

M 0 additional set(s) of copies of such documents is (are) enclosed as well.

Refund of the search fee

If applicable under Article © Rules relating to fees, a separate communication from the Receiving Section
on the refund of the search fee will be sent later.
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Datum Blatt Anmelde-Nr:
Date cf Form 1507 Sheet 1 ApplicationNo: 09 731 146.8

Date Feuille Demande n*:

The examination is being carried out on the following application documents

Description, Pages

1-21 as published

Claims, Numbers

1-23 filed with entry into the regional phase before the EPO

Drawings, Sheets

1/16-16/16 as published

1 Reference is made to the following documents; the numbering will be adhered to
in the rest of the procedure.

US 2007/165875 A1 (REZVANI BEHROOZ [US] ET AL) 19 July 2007 (2007-07-19)

WO 2007/139578 A1 (SONY ERICSSON MOBILE COMM AB [SE]; BLOEBAUM L
SCOTT [US]; LIU CHARLES) 6 December 2007 (2007-12-06)

US 2007/049198 A1 (WALSH SCOTT [GB] ET AL) 1 March 2007 (2007-03-01)

Unallowable amendments. Article 123(2) EPC:

2 Claims 1-23 filed with the entry into the regional phase before the EPO introduces
subject-matter which extends beyond the content of the application as originally filed,
contrary to Article 123(2) EPC.

2.1 Inclaim 1, the data transmitted to the data source regarding the one or more
detected infrastructure wireless network comprises identification data and signal
strength. The corresponding originally filled description, see Pag. 12 Line 24 - Pag.
13 Line 6, appears indeed to teach that is transmitted identification data (ID) of the
infrastructure wireless network, Pag. 12 Line 34. However no information regarding
the signal strength is transmitted but only locally evaluated at the earphone side or at
the data source side.

2.2 The dependencies of the claims filed with the entry into the regional phase
before the EPO were dramatically changed with respect to the originally filed claims
and the examiner did not find that the newly combination so achieved was disclosed
into the originally filed application. Therefore the Applicant is requested to revert to the
original dependencies, or if considers to maintain some of them in believing that the

EPO Form 1703 01.91TRlI
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Datum Blatt Anmelde-Nr:
Date cf Form 1507 Sheet 2 ApplicationNo: 09 731 146.8

Date Feuille Demande n*:

newly achieved combination can be unambiguously derived from the originally filed
application documents, if any, than is invited to file explanation in supporting any of
the modified dependencies.

Some of the modified dependencies:

- claims 4, 5, 6, 11 were originally dependent only n claim 1,

- claims 7, 8 were originally dependent only on claim 6,

- claims 13, 14, 15 were originally dependent only on claim 12,
- claim 16 was originally dependent only on claim 13,

- claims 18, 19 were originally dependent only on claim 11.

2.3 As with respect to claims 14 and 15, beyond the fact that their dependencies
were dramatically changed, now any of them is a "doubled" claim referring either to a
system or to an earphone, thus giving rise to a clarity objection, Article 84 EPC.

Lack of Clarity. Article 84 EPC:

3 The application does not meet the requirements of Article 84 EPC, because claims
1-23 are not clear.

3.1 The earphone of claim 1 appears to receive digital audio data from the data
source via an ad hod wireless network without to establish in advance such a network,
e.g. to "establish an ad hoc wireless network”. For clarity such an extra feature should
be added in claim 1.

Similarly, data regarding the infrastructure wireless network is transmitted to the data
source without explicitly defining that such an existing infrastructure network is
detected in advance, e.g. "detect existing infrastructure wireless networks".

3.2 The "pre-set infrastructure wireless network" of claim 5 was not defied in any of
the preceding claims prior to be used.

This said "pre-set infrastructure wireless network™ appears rather to refer to the said
"infrastructure wireless network" of claim 1.

3.3 Independent method claim 20 should clearly correspond to the independent
apparatus claim 1. Following the requirement of Article 84 EPC, taken in combination
with Rule 43(1) and (3) EPC, any independent claim must contain all the technical
features essential to the definition of the invention.

In the present case, since independent method claim 20 is not fully corresponding to
the independent apparatus claim 1, is not clear which are those features which are
considered to be essential for the definition of the invention, Article 84 EPC.
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Datum Blatt Anmelde-Nr:
Date cf Form 1507 Sheet 3 Applicaton No: 09 731 146.8

Date Feuille Demande n*:

Lack of Novelty of the Independent Claims. Article 54 (1) and (2) EPC:

4 Document D1 discloses (Fig. 1,2,8,10; Par. 19, 33, 41) a headset which may be
connected to a mobile phone or directly to the wi-fi access point or equivalent. The
mobile phone (Fig. 8 Ref. 840) is the equivalent of a data source in the sense of claim
1. The data source may transmit audio data to the headset (see e.g. Par 33). Such
audio data may be locally stored into the mobile phone, as widely known, or
retransmitted from some any other entity.

Essentially, the headset of document D1 is designed to perform a handoff between
the mobile phone connection and a wi-fi connection or the equivalent. Such a handoff
is advantageously performed when the connectivity to one of the peers is becoming
weak (e.g. the ad hoc connection with the mobile phone) but not only, the person
skilled in the art is well aware of the need or the benefits of the handoffs. When such a
handoff is performed, information (e.g. including the ID) regarding a possible used
network is exchanged with the communication peer for performing the handoff.

Therefore, the subject-matter of independent apparatus claim 1 and of the
corresponding independent method claim 20 is essentially covered by the system of
D1 and therefore is considered not new, Article 54 (1) and (2) EPC.

Dependent Claims:

5 Dependent claims 2,3,6-19, 21-23 do not contain any features which, in
combination with the features of any claim to which they refer, meet the requirements
of the EPC in respect of novelty (claims 2, 3, 6-8, 10-15, 17, 18) or inventive step
(claims 9, 16, 19, 21-23). The additional features of the dependent claims are either
disclosed in the cited documents D1-D3 or represent straightforward design options
when designing corresponding wireless devices.

Positive Opinion:

6 The system of D1 comprises the feature of performing a handoff between an ad
hoc wireless connection with a mobile phone and an infrastructure wireless network.
Data may be transferred to the earphone either from the mobile phone or from the
infrastructure wireless network, e.g. when a handoff is performed during a data
transfer via the mobile phone from another data source placed somewhere in the
WEB. However, D1 does not teach that the audio data from the data source, i.e. the
mobile phone, is redirected to the headphone via the infrastructure wireless network
when the ad hoc network connection is lost, i.e. when the connection with the mobile
phone is lost.
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Date cf Form 1507 Sheet 4 ApplicationNo: 09 731 146.8
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Therefore the subject-matter of claim 4 appears to be new when the above objections
are remedied.

Also the subject-matter of claim 5 appears might be new, provided that the earphone
is connected automatically (see also Pag. 12 Lines 18-21) to a host server via a
second infrastructure wireless network when the data source is not in wireless
communication range with the earphone via the ad hoc wireless network and the data
source and the earphone are not in wireless communication via said the pre-set
infrastructure wireless network.

Is to be mentioned that the apparatus of D1 is designed such that, under the (inter)
action of a user, the earphone may be connected to a host server via another
available infrastructure wireless network when the other two connections are broken.
However, the fact that the earphone automatically connect to such a host server in
such a case, appears not to be disclosed or suggested in the prior art.

Further aspects:

7.1  When filing amendments, the applicant should clearly identify the amendments
made, irrespective of whether they concern amendments by addition, replacement or
deletion, and indicate the passages of the application as filed on which these
amendments are based (see Guidelines E-Il, 1). Care should be taken, not to add
subject-matter which extends beyond the content of the application as originally filed
(Article 123 (2) EPC).

The applicant should at the same time bring the description into conformity with the
amended claims.

7.2 Independent claims are not in the two-part form in accordance with Rule 43(1)
EPC, which in the present case would be appropriate, with those features known in
combination from the prior art being placed in the preamble (Rule 43(1)(a) EPC) and
the remaining features being included in the characterising part (Rule 43(1)(b) EPC).

7.3 To meet the requirements of Rule 42(1)(b) EPC, D1-D4 should be identified in
the description and the relevant background art disclosed therein should be briefly
discussed.
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/US09/39754

I. Basis of the report

1. With regard to the elements of the international application:*

IE the international application as originally filed.
D the description:

pages 22-28 as originally filed
pages None , filed with the demand
pages None , filed with the letter of
& the claims:
pages 1-33 as originally filed
pages None as amended (together with any statement) under Article 19
pages None filed with the demand
pages None filed with the letter of
& the drawings:
pages 1-16 as originally filed
pages None , filed with the demand
pages Nobe , filed with the letter of
|Z the sequence listing part of the description:
pages None as originally filed
pages None , filed with the demand
pages None , filed with the letter of

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the
language in which the international application was filed, unless otherwise indicated under this item.
These elements were available or furnished to this Authority in the following language which is:

D the language of a translation furnished for the purposes of international search (under Rule23.1(b)).
D the language of publication of the international application (under Rule 48.3(b)).

[:I the language of the translation furnished for the purposes of international preliminary examination(under Rules
55.2 and/or 55.3).

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the

international preliminary examination was carried out on the basis of the sequence listing:
I:I contained in the international application in printed form.

filed together with the international application in computer readable form.
furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form.

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
international application as filed has been furnished.

The statement that the information recorded in computer readable form is identical to the written sequence listing
has been furnished

O O OO0

The amendments have resulted in the cancellation of:

D the description, pages
D the claims, Nos.
[___l the drawings, sheets/fig

S. D This report has been established as if (some of) the amendments had not been made, since they have been considered to go
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).**

* Replacement sheets which have been furnished 1o the receiving Office in response to an invitation under Article 14 are referred to in
this report as “originally filed” and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.1 7).
** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report.

Form PCT/IPEA/409 (Box I) (July 1998)
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
1. STATEMENT
Novelty (N) Claims 1-33 YES
Claims NONE NO
Inventive Step (IS) Claims 1-33 YES
Claims NONE NO
Industrial Applicability (1A) Claims 1-33 YES
Claims NONE NO
2. CITATIONS AND EXPLANATIONS
Please See Continuation Sheet
Form PCT/IPEA/409 (Box V) (July 1998)
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Supplemental Box
(To be used when the space in any of the preceding boxes is not sufficient)

Claims 1-33 meet novelty under PCT Article 33(2) .

Claim 1 An earphone comprising:

a body, wherein the body comprises:

at least one acoustic transducer for converting an analog electrical signal to sound; an antenna; and a transceiver circuit in
communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for out-putting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:

receive digital audio wirelessly from a data source via an ad hoe wireless network when the data source is in wireless communication
range with the earphone via the ad hoc wireless network;

transmit data via the ad hoe wireless network to the data source regarding one or more infrastructure wireless networks detected by the
transceiver circuit when the earphone and the data source are communicating via the ad hoe wireless network, wherein the data
comprises identification data and signal strength data for the one or more infrastructure wireless networks; and

when the data source is not in wireless communication range with the earphone via the ad hoe wireless network, transition automatically
to receive digital audio via an infrastructure wireless network.

2. The earphone of claim 1, wherein the data source comprises a digital audio player. 3. The earphone of claim 1, wherein the transceiver
circuit comprises: a wireless communication module; a processor unit in commaunication with the wireless communication module; a
non-volatile memory unit in communication with the processor unit; and a volatile memory unit in communication with the processor
unit.

4 The earphone of claim 3, wherein the wireless communication module comprises a Wi-Fi
communication module.

5.The earphone of claim 1, wherein the infrastructure wireless network comprises a
WLAN.

6 The earphone of claim 1, wherein the transceiver ch'cuit is for receiving digital audio
from the data source via the infrastructure wireless network when the data source is not in wireless communication range with the
earphone via the ad hoe wireless network.

7. The earphone of claim 6, wherein the infrastructure wireless network is a pre-set

infrastructure wireless network that the data source transitions to when the data source is not in wireless communication range with the
earphone via the ad hoe wireless network and when the pre-set infrastructure wireless network is in range of both the earphone and the
data source.

8.The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second infrastructure wireless network when (1) the data
source is not in wireless communication range with the earphone via the ad hoe wireless network and (2) the data source and the
earphone are not in wireless communication via the pre-set infrastructure wireless network.

9.The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via the infrastructure wireless network when the data source is
not in wireless communication range with the earphone via the ad hoe wireless network.

10. The earphone of claim 9, wherein the earphone is for receiving streaming digital audio from the host server via the infrastructure
wireless network.

11. The earphone of claim 9, wherein the earphone is for receiving a first network address for a first streaming digital audio content
server from the host server via the infrastructure wireless network.

12. The earphone of claim 11, wherein the earphone comprises a user control that, when activated, causes the earphone to submit an
electronic request via the infrastructure wireless network to the host server for a second network address for a second streaming digital
audio content server.

13. The earphone of claim 12, wherein the user control comprises a button.
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Supplemental Box
(To be used when the space in any of the preceding boxes is not sufficient)

14. A system comprising: a data source for wirelessly transmitting streaming digital audio; and a wireless earphone that comprises:
at least one acoustic transducer for converting an analog electrical signal to sound; an antenna; and a transceiver circuit in
communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals via the antenna, and wherein the transceiver
circuit is for outputting the analog electrical signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:

receive the streaming digital audio wirelessly from the data source via an ad hoe

wireless network when the data source is in wireless communication range

with the earphone via the ad hoe wireless network;

transmit data via the ad hoe wireless network to the data source regarding one or

more irastructure wireless networks detected by the transceiver circuit when

the earphone and the data source are communicating via the ad hoc wireless

network, wherein the data comprises identification data and signal strength

data for the one or more infrastruc~re wireless networks; and

when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network, transition automatically to receive streaming

digital audio via an infrastructure wireless network.

15. The system of claim 14, wherein the data source comprises a digital audio player.

16. The system of claim 14, further comprising a host server that is in communication with
the wireless earphone via the infrastructure wireless network.

17. The system of claim 16, wherein the firmware of the transceiver circuit of the wireless earphone, when executed by the transceiver
circuit, causes the transceiver circuit of the earphone to connect to the host server via the infrastructure wireless network when the data
source is not in wireless communication range with the earphone via the ad hoc wireless network. .

18. The system of claim 16, wherein the host server is for streaming digital audio to the earphone
via the infrastructure wireless network.

19. The system of claim 16, wherein the host server is for transmitting a first network address for a fLrst streaming digital audio content
server to the earphone via the in~astructure wireless network.

20. The system of claim 19, wherein the earphone comprises a user control that, when activated, causes the earphone to submit an
electronic request via the infrastructure wireless network to the host server for a second network address for a second streaming digital
audio content server.

21. The earphone of claim 20, wherein the user control comprises a button.

22. The system of claim 17, further comprising a web page for the wireless earphone through which a user is capable of configuring one
or more settings for the wireless earphone.

23. The system of claim 14, wherein the infrastruc~tre wireless network comprises a WLAN. 24. The system of claim 14, wherein the
ftrmware, when executed by the infrastructure wireless network is a pre-set infrastructure wireless network that the data source
transitions to when the data source is not in wireless communication range with the earphone via the ad hoe wireless network and when
the pre-set infrastructure wireless network is in range, of both the earphone and the data source.

25. The system of claim 14, wherein the firmware, when executed by the transceiver circuit, causes the transceiver circuit of the
earphone to connect to a host server via a second infrastructure wireless network when (1) the data source is not in wireless
communication range with the earphone via the ad hoe wireless network and (2) the data source and the earphone are not in wireless
communication via the pre-set infrastructure wireless network.

26. The system of claim 25, wherein the host server is for streaming digital audio to the earphone via the infrastructure wireless network.

27. The system of claim 25, wherein the host sever is for transmitting a first network address fora first streaming digital audio content
server to the earphone via the infrastructure wireless network.

28. The system of claim 27, wherein the earphone comprises a user control that, when activated, causes the earphone to submit an
electronic request via the infrastructure wireless network to the host server for a second network address for a second streaming digital
audio content server.
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29. The earphone of claim 28, wherein the user control comprises a button. 30. A method comprising; receiving, by a wireless earphone,
via an ad hoe wireless network, digital audio from a data

source when the data source is in wireless communication with the earphone via the ad hoe wireless network;

transmitting data via the ad hoe wireless network to the data source regarding one or more infrastructure wireless networks detected by
the transceiver circuit when the earphone and the data source are communicating via the ad hoe wireless network, wherein the data
comprises identification data and signal strength data for the one or more infrastructure wireless networks; converting, by the wireless
earphone, the digital audio to sound; and when the data source is not in wireless communication with the earphone, transitioning
automatically, by the earphone, to receive digital audio via an infrastructure wireless network.

31. The method of claim 30, wherein transitioning automatically by the earphone to receive digital audio via an infrastructure wireless
network comprises transitioning automatically to receive digital audio from the data source via an infrastructure wireless network when
the data source is not in wireless communication range with the earphone via the ad hoe wireless network.

32. The method of claim 30, wherein transitioning automatically by the earphone to receive digital audio via an irffxastructure wireless
network comprises transitioning automatically to receive digital audio from a host sever via the infrastructure wireless network when the
data source is not in wireless communication range with the earphone via the ad hoe wireless network

33. The method of claim 30, wherein transitioning automatically by the earphone to receive digital audio via an infrastructure wireless
network comprises: receiving, by the wireless earphone via the infastructure wireless network, from a host server

connected to the infrastructure wireless network, a network address for a streaming digital audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.

V. 2. Citations and Explanations:
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CLAIMS
What is claimed is:
1. An earphone comprising:
a body, wherein the body comprises:
at least one acoustic transducer for converting an analog electrical signal to sound,;
an antenna; and
a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals
via the antenna, and wherein the transceiver circuit is for outputting the analog electrical
signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware, which when executed by the transceiver circuit, causes the
transceiver circuit to:
receive digital audio wirelessly from a data source via an ad hoc wireless network
when the data source is in wireless communication range with the earphone
via the ad hoc wireless network;
transmit data via the ad hoc wireless network to the data source regarding one or
more infrastructure wireless networks detected by the transceiver circuit when
the earphone and the data source are communicating via the ad hoc wireless
network, wherein the data comprises identification data and signal strength
data for the one or more infrastructure wireless networks; and
when the data source is not in wireless communication range with the earphone
via the ad hoc wireless network, transition automatically to receive digital

audio via an infrastructure wireless network.

22
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2. The earphone of claim 1, wherein the data source comprises a digital audio player.
3. The earphone of claim 1, wherein the transceiver circuit comprises:

a wireless communication module;

a processor unit in communication with the wireless communication module;

a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

4. The earphone of claim 3, wherein the wireless communication module comprises a Wi-Fi

communication module.

5. The earphone of claim 1, wherein the infrastructure wireless network comprises a
WLAN.
6. The earphone of claim 1, wherein the transceiver circuit is for receiving digital audio

from the data source via the infrastructure wireless network when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network.

7. The earphone of claim 6, wherein the infrastructure wireless network is a pre-set
infrastructure wireless network that the data source transitions to when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network and when the
pre-set infrastructure wireless network is in range of both the earphone and the data source.

8. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host server via a second
infrastructure wireless network when (1) the data source is not in wireless communication range
with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the pre-set infrastructure wireless network.

23
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0. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host seﬁ/er via the infrastructure
wireless network when the data source is not in wireless communication range with the earphone
via the ad hoc wireless network. |
10.  The earphone of claim 9, wherein the earphone is for receiving streaming digital audio
from the host server via the infrastructure wireless network.
11.  The earphone of claim 9, wherein the earphone is for receiving a first network address for
a first streaming digital audio content server from the host server via the infrastructure wireless
network.
12.  The earphone of claim 11, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless
network to the host server for a second network address for a second streaming digital audio
content server.
13.  The earphone of claim 12, wherein the user control comprises a button.
14. A system comprising:
a data source for wirelessly transmitting streaming digital audio; and
a wireless earphone that comprises:

at least one acoustic transducer for converting an analog electrical signal to sound,

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals
via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
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comprises firmware, which when executed by the transceiver circuit, causes the
transceiver circuit to:
receive the streaming digital audio \;Virelessly from the data source via an ad hoc
wireless network when the data source is in wireless communication range
with the earphone via the ad hoc wireless network;
transmit data via the ad hoc wireless network to the data source regarding one or
more infrastructure wireless networks detected by the transceiver circuit when
the earphone and the data source are communicating via the ad hoc wireless
network, wherein the data comprises identification data and signal strength
data for the one or more infrastructure wireless networks; and
when the data source is not in wireless communication range with the earphone
via the ad hoc wireless network, transition automatically to receive streaming
digital audio via an infrastructure wireless network.
15. The system of claim 14, wherein the data source comprises a digital audio player.
16.  The system of claim 14, further comprising a host server that is in communication with
the wireless earphone via the infrastructure wireless network.
17. The system of claim 16, wherein the firmware of the transceiver circuit of the wireless
earphone, when executed by the transceiver circuit, causes the transceiver circuit of the earphone
to connect to the host server via the infrastructure wireless network when the data source is not
in wireless communication range with the earphone via the ad hoc wireless network.
18.  The system of claim 16, wherein the host server is for streaming digital audio to the

earphone via the infrastructure wireless network.
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19.  The system of claim 16, wherein the host server is for transmitting a first network address
for a first streaming digital audio content server to the earphone via the infrastructure wireless
network

20. The system of claim 19, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless
network to the host server for a second network address for a second streaming digital audio
content server.

21.  The earphone of claim 20, wherein the user control comprises a button.

22. The system of claim 17, further comprising a web page for the wireless earphone through
which a user is capable of configuring one or more settings for the wireless earphone.

23.  The system of claim 14, wherein the infrastructure wireless network comprises a WLAN.
24.  The system of claim 14, wherein the firmware, when executed by the infrastructure
wireless network is a pre-set infrastructure wireless network that the data source transitions to
when the data source is not in wireless communication range with the earphone via the ad hoc
wireless network and when the pre-set infrastructure wireless network is in range of both the
earphone and the data source.

25. The system of claim 14, wherein the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host server via a second
infrastructure wireless network when (1) the data source is not in wireless communication range
with the earphone via the ad hoc wireless network and (2) the data source and the earphone are
not in wireless communication via the pre-set infrastructure wireless network.

26.  The system of claim 25, wherein the host server is for streaming digital audio to the

earphone via the infrastructure wireless network.
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27.  The system of claim 25, wherein the host server is for transmitting a first network address

for'a first streaming digital audio content server to the earphone via the infrastructure wireless

network

28.  The system of claim 27, wherein the earphone comprises a user control that, when

activated, causes the earphone to submit an electronic request via the infrastructure wireless

network to the host server for a second network address for a second streaming digital audio

content server.

29.  The earphone of claim 28, wherein the user control comprises a button.

30. A method corﬁprising:

receiving, by a wireless earphone, via an ad hoc wireless network, digital audio from a data
source when the data source is in wireless communication with the earphone via the ad hoc
wireless network;

transmitting data via the ad hoc wireless network to the data source regarding one or more
infrastructure wireless networks detected by the transceiver circuit when the earphone and
the data source are communicating via the ad hoc wireless network, wherein the data
comprises identification data and signal strength data for the one or more infrastructure
wireless networks;

converting, by the wireless earphone, the digital audio to sound; and

when the data source is not in wireless communication with the earphone, transitioning
automatically, by the earphone, to receive digital audio via an infrastructure wireless
network.

31.  The method of claim 30, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to
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receive digital audio from the data source via an infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless

network.

32. The method of claim 30, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from a host sever via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network

33. The method of claim 30, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphone via the infrastructure wireless network, from a host server
connected to the infrastructure wireless network, a network address for a streaming digital
audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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CLAIMS
What is claimed is:
1. An earphone comprising:
a body, wherein the body comprises:
at least one acoustic transducer for converting an analog electrical signal to sound;
an antenna; and
a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals
via the antenna, and wherein the transceiver circuit is for outputting the analog electrical
signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware, which when executed by the transceiver circuit, causes the
transceiver circuit to:
receive digital audio wirelessly from a data source via an ad hoc wireless network
when the data source is in wireless communication range with the earphone

via the ad hoc wireless network;

transmit data via the ad hoc wireless network to the data source regarding one or
more infrastructure wireless networks detected by the transceiver circuit when
the earphone and the data source are communicating via the ad hoc wireless
network, wherein the data comprises identification data and signal strength

data for the one or more infrastructure wireless networks: and

when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network, transition automatically to receive digital
audio via an infrastructure wireless network.

2. The earphone of claim 1, wherein the data source comprises a digital audio player.

3. The earphone of claim 1, wherein the transceiver circuit comprises:

a wireless communication module;

a processor unit in communication with the wireless communication module;

a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

4. The earphone of claim 3, wherein the wireless.communication module comprises a Wi-Fi

communication module.
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5. The earphone of claim 1, wherein the infrastructure wireless network comprises a
WLAN.
6. The earphone of claim 1, wherein the transceiver circuit is for receiving digital audio

from the data source via the infrastructure wireless network when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network.

7. The earphone of claim 6, wherein the infrastructure wireless network is a pre-set
infrastructure wireless network that the data source transitions to when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network and when the
pre-set infrastructure wireless network is in range of both the earphone and the data source.

88.  The earphone of claim %], wherein the firmware, when executed by the transceiver

circuit, causes the transceiver circuit of the earphone to transmit-data-via-the-ad hoe-wireless

networlk-te-the-dataseurce-regarding one-ormereconnect to a host server via a second
infrastructure wireless networks-detected-by-the-transeeivereircuit-when-the-earphone-and-the
data-seurce-are-communieating via-the-ad-hoenetwork when (1) the data source is not in wireless
communication range with the earphone via the ad hoc wireless network and (2) the data source
and the earphone are not in wireless communication via the pre-set infrastructure wireless

network.

of claim 1, wherein the firmware, when executed by the transceiver circuit, causes the

transceiver circuit of the earphone to connect to a host server via the infrastructure wireless
network when the data source is not in wireless communication range with the earphone via the
ad hoc wireless network.

10. The earphone of claim 9, wherein the earphone is for receiving streaming digital audio

11.  The earphone of claim 1059, wherein the earphone is for receiving a first network address
for a first streaming digital audio_content server from the host server via the infrastructure

wireless network.
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12. The earphone of claim 48511, wherein the earphone is-forreceivingafirstcomprises a
user control that, when activated, causes the earphone to submit an electronic request via the

infrastructure wireless network to the host server for a second network address for a fizstsecond

streaming digital audio content server-from-the hostserverviathe-infrastructure-wireless
13. The earphone of claim 12, wherein the earphone-comprises-a-usercontrol-that-when
. . o } i } . o the inf o izl

comprising:
a data source for wirelessly transmitting streaming digital audio; and
a wireless earphone that comprises:
at least one acoustic transducer for converting an analog electrical signal to sound;
an antenna; and
a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals
via the antenna, and wherein the transceiver circuit is for outputting the analog electrical
signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware, which when executed by the transceiver circuit, causes the
transceiver circuit to:
receive the streaming digital audio wirelessly from the data source via an ad hoc
wireless network when the data source is in wireless communication range

with the earphone via the ad hoc wireless network;

transmit data via the ad hoc wireless network to the data source regarding one or
more infrastructure wireless networks detected by the transceiver circuit when
the earphone and the data source are communicating via the ad hoc wireless
network, wherein the data comprises identification data and signal strength

data for the one or more infrastructure wireless networks; and
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when the data source is not in wireless communication range with the earphone
via the ad hoc wireless network, transition automatically to receive streaming
digital audio via an infrastructure wireless network.

15. The system of claim 14, wherein the data source comprises a digital audio plaver.

16.  The system of claim

further comprising a host server that is in communication with the wireless earphone via the

infrastructure wireless network.

17. The system of claim 15;-further comprising-a-host-serverthatis] 6, wherein the firmware

of the transceiver circuit of the wireless earphone. when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to the host server via the infrastructure

wireless network when the data source is not in wireless communication range with the wireless

earphone via the infrastrueturead hoc wireless network.

18.  The system of claim

. 2

to-conneetto]6, wherein the host server is for streaming digital audio to the earphone via the

infrastructure-wireless-networlk-whenthe-data-source-isnot-in-wireless-communieation range

with-the-earphone-via-the-ad-hoe wireless network.
19. The system of claim +%16. wherein the host server is for transmitting a first network

address for a first streaming digital audio content server to the earphone via the infrastructure

wireless network:
20.  The system of claim +7-whereinl9, wherein the earphone comprises a user control that,

when activated, causes the earphone to submit an electronic request via the infrastructure
wireless network to the host server-is for transmitting-a-firsta second network address for a

firstsecond streaming digital audio content server-to-the-earphone-via-the-infrastructure wireless
network.
21.  The systemearphone of claim 20, wherein the earphone-comprises-a-user-control that;

audio-content-serveruser control comprises a button.

—25-2

Page 117 of 224 Koss 2020
AMENDED SHEET - IPEA/US IPR2021-00297



PCT/US09/39754 11-09-2009

ANNOTATED SHEET SHOWING CHANGES

22.  The earphone-of-elaim2t~wherein-the usercontrol-comprises-a-buttensystem of claim
17, further comprising a web page for the wireless earphone through which a user is capable of

configuring one or more settings for the wireless earphone.
23.  The system of claim %—%ﬁeﬂi—ﬂae—hes?sewekhes%s—a—web—p&a&fm—the%ﬂe}ess

earphonel4, wherein the infrastructure wireless network comprises a WLAN.
24.  The system of claim 45;14. wherein the firmware, when executed by the infrastructure

wireless network eomprisesis a &\%&N—Zé—%e—system—eﬁe}mm-lé—%hefem—ﬁhe—ﬁﬂﬁ%e—

pre-set infrastructure wireless network

that the data source transitions to when_the data source is not in wireless communication range
with the earphone via the ad hoc wireless network and when the pre-set infrastructure wireless

network is in ranee of both the earphone and the data source.

25. The system of claim 14, wherein the firmware. when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second
infrastructure wireless network when (1) the data source is not in wireless communication range

with the earphone via the ad hoc wireless network and when(2) the data source and the earphone
are not in wireless communication via the pre-set infrastructure wireless network-is-#rrange-of

26.  The system of claim 25, wherein the fimnware-when-executed-by-the transeeivercireuit;
causes-the-transeetver-eirenit-ofhost server is for streaming digital audio to the earphone te

data-source-are-communicatingviathe-ad-heeyia the infrastructure wireless network.
27.  The system of claim Zé;é_ wherein the ﬁmafe—wheﬂ—e%ee&ed—bytheﬁaﬂseewek

notin-wireless-communieationhost server is for transmitting a first network address for a first
streaming digital audio content server to the earphone via the-pre-set infrastructure wireless

network-
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28. The system of claim 27, wherein the earphone

comprises a user control that, when activated, causes the earphone_to submit an electronic

request via the infrastructure wireless network _to the host server for a second network address for

1Y fa ata¥a ot fa. 2 a I
¢ 3 g oy

- S g gt < i
2 30;earphone of claim 28. wherein the user control

comprises a button.
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43-30. A method comprising:

receiving, by a wireless earphone, via an ad hoc wireless network, digital audio from a data
source when the data source is in wireless communication with the earphone via the ad hoc

wireless network;

transmitting data via the ad hoc wireless network to the data source regarding one or more
infrastructure wireless networks detected by the transceiver circuit when the earphone and
the data source are communicating via the ad hoc wireless network, wherein the data
comprises identification data and signal strength data for the one or more infrastructure

wireless networks;

converting, by the wireless earphone, the digital audio to sound; and

when the data source is not in wireless communication with the earphone, transitioning
automatically, by the earphone, to receive digital audio via an infrastructure wireless

network.
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44-31. The method of claim 43530, wherein transitioning automatically by the earphone to
receive digital audio via an infrastructure wireless network comprises transitioning automatically
to receive digital audio from the data source via an infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless

network.

46:32. The method of claim 43;30, wherein transitioning automatically by the earphone to
receive digital audio via an infrastructure wireless network comprises transitioning automatically
to receive digital audio from a host sever via the infrastructure wireless network when the data
source is not in wireless communication range with the earphone via the ad hoc wireless network
47:33. The method of claim 43;30, wherein transitioning automatically by the earphone to
receive digital audio via an infrastructure wireless network comprises:
receiving, by the wireless earphone via the infrastructure wireless network, from a host server
connected to the infrastructure wireless network, a network address for a streaming digital
audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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CLAIMS

What is claimed is:

1. An earphone comprising:
a body, wherein the body comprises:
at least one acoustic transducer for converting an analog electrical signal to sound,
an antenna; and
a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless
signals via the antenna, and wherein the transceiver circuit is for outputting the
analog electrical signal to the at least one acoustic transducer, and wherein the
wireless transceiver circuit comprises firmware, which when executed by the
transceiver circuit, causes the transceiver circuit to:
receive digital audio wirelessly from a data source via an ad hoc wireless
network when the data source is in wireless communication range with the
earphone via the ad hoc wireless network;
transmit data via the ad hoc wireless network to the data source regarding one
or more infrastructure wireless networks detected by the transceiver
circuit when the earphone and the data source are communicating via the
ad hoc wireless network, wherein the data comprises identification data
and signal strength data for the one or more infrastructure wireless
networks; and
when the data source is not in wireless communication range with the
earphone via the ad hoc wireless network, transition automatically to
receive digital audio via an infrastructure wireless network.
2. The earphone of claim 1, wherein the transceiver circuit comprises:
a wireless communication module;
a processor unit in communication with the wireless communication module;
a non-volatile memory unit in communication with the processor unit; and
a volatile memory unit in communication with the processor unit.
3. The earphone of claim 2, wherein the wireless communication module comprises a Wi-Fi
communication module.
4, The earphone of any preceding claim, wherein the transceiver circuit is for receiving
digital audio from the data source via the infrastructure wireless network when the data source is

not in wireless communication range with the earphone via the ad hoc wireless network.
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5. The earphone of any preceding claim, wherein the firmware, when executed by the
transceiver circuit, causes the transceiver circuit of the earphone to connect to a host server via a
second infrastructure wireless network when (1) the data source is not in wireless communication
range with the earphone via the ad hoc wireless network and (2) the data source and the earphone
are not in wireless communication via the pre-set infrastructure wireless network.

6. The earphone of any preceding claim, wherein the firmware, when executed by the
transceiver circuit, causes the transceiver circuit of the earphone to connect to a host server via
the infrastructure wireless network when the data source is not in wireless communication range
with the earphone via the ad hoc wireless network.

7. The earphone of claim 5 or claim 6, wherein the earphone is for receiving streaming
digital audio from the host server via the infrastructure wireless network.

8. The earphone of any one of claims 5 to 7, wherein the earphone is for receiving a first
network address for a first streaming digital audio content server from the host server via the
infrastructure wireless network.

9. The earphone of claim 8, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless
network to the host server for a second network address for a second streaming digital audio
content server.

10. The earphone of claim 9, wherein the user control comprises a button.

11. A system comprising:

a wireless earphone according to any preceding claim; and

a said data source for wirelessly transmitting streaming digital audio.

12. A system according to claim 11, further comprising a host server that is in
communication with the wireless earphone via the infrastructure wireless network.

13. A system according to claim 11 or claim 12, wherein the firmware of the transceiver
circuit of the wireless earphone, when executed by the transceiver circuit, causes the transceiver
circuit of the earphone to connect to the host server via the infrastructure wireless network when
the data source is not in wireless communication range with the earphone via the ad hoc wireless
network.

14. A system according to claim 12 or claim 13; or an earphone according to any one of
claims 5 to 10, wherein the host server is for streaming digital audio to the earphone via the
infrastructure wireless network.

15. A system according to any one of claims 12 to 14; or an earphone according to any one
of claims 5 to 10, wherein the host server is for transmitting a first network address for a first

streaming digital audio content server to the earphone via the infrastructure wireless network.
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16. A system according to any one of claims 11 to 15, further comprising a web page for the

wireless earphone through which a user is capable of configuring one or more settings for the

wireless earphone.

17. A system or earphone according to any preceding claim, wherein the data source

comprises a digital audio player.

18. A system or earphone according to any preceding claim, wherein the infrastructure

wireless network comprises a WLAN.

19. A system or earphone according to any preceding claim, wherein the infrastructure

wireless network is a pre-set infrastructure wireless network that the data source transitions to

when the data source is not in wireless communication range with the earphone via the ad hoc

wireless network and when the pre-set infrastructure wireless network is in range of both the

earphone and the data source.

20. A method comprising:

receiving, by a wireless earphone, via an ad hoc wireless network, digital audio from a data
source when the data source is in wireless communication with the earphone via the
ad hoc wireless network;

transmitting data via the ad hoc wireless network to the data source regarding one or more
infrastructure wireless networks detected by the transceiver circuit when the earphone
and the data source are communicating via the ad hoc wireless network, wherein the
data comprises identification data and signal strength data for the one or more
infrastructure wireless networks;

converting, by the wireless earphone, the digital audio to sound; and

when the data source is not in wireless communication with the earphone, transitioning
automatically, by the earphone, to receive digital audio via an infrastructure wireless
network.

21. The method of claim 20, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from the data source via an infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network.

22. The method of claim 20, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from a host sever via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network.

23. The method of claim 20, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphone via the infrastructure wireless network, from a host server

connected to the infrastructure wireless network, a network address for a streaming
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digital audio content server; and
connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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CLAIMS
What is claimed is:

- 1. An earphone comprising:

e

=
m%

a body, wherein the body comprises:
at least one acoustic transducer for converting an analog electrical signal to sound;
an antenna; and
a fransceiver circuit in communication with the at least bne acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals
via the antenna, and wherein the transceiver circuit is for outputting the analog electrical
signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware, which when executed by the transceiver circuit, causes the
transceiver circuit to:
receive digital audio wirelessly from a data source via an ad hoc wireless network
when the data source is in wireless communication range with the earphone
* via the ad hoc wireless network;
fransmit data via the ad hoc wireless network to the data source regarding one or
more infrastructure wireless networks detected by the ﬁ‘ansceiver circuit when
the earphone and the data source are communicating via the ad hoc wireless
network, wherein the data comprises identification data and signal strength
data for the one or more infrastructure wireless networks; and
when the data source is not in wireless communication range with the earphone
via the ad hoc wireless network, transition automatically to receive digital

audio via an infrastructure wireless network.
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REPIACEMIENT SHEET ™

)-Q-\ The earphene-ofclaim 1, wherein the data source-comprises-a-digitalaudic player. 7

Z /3/ - The earphone of claim 1, wherein the transceiver circuit comprises:

a wireless communication module;

a processor unit in communication with the wireless communication module;
a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

£

g
i) v . e . . - .. . e
;A The earphone of claim ,3’ , Wherein the wireless communication module comprises a Wi-Fi
-3

communication module.

g«m_m._llh@u earphone-of-claim-1,-whereinthe-infrastructure-wireless.network comnrises. a

’ Lt e N “\ {;}xﬁ"‘*‘ s #“\«_;g( 5, v*»? “’}g AN

St

S

e 4 The earphone ofclaim § wherein the transceiver circuit is for receiving digital audio
from the data source via the infrastructure wireless network when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network.
waﬁ%&—@f@l&i

/ An.&asuaemweiesswerk'ﬂzatihe@a%mmee@mmhmWﬂhenath@»data.samen;&.mmﬂww
Meless-e@«mﬁmeatwaapange -with-the.carphone via-the-ad-hoe-wireless-netweork-and-when-the-

tructare wireless network s @ pre-set

g,pt@@@%ﬁﬁ&&ﬁ%@fﬂi»e«mfmm%m%ﬁﬂg@e both-the-ea

£ b f“’r“%“" &

53? The earphone of £l {; 4‘ Wherein the ﬁnnware when executed by the transceiver 01rcu1t

causes the transceiver circuit of the earphone to connect to a host server via a second
infrastructure wireless network when (1) the data source is not in wireless communication range
with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the pre-set infrastructure wireless network.
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ey (‘rf?f“ mw}vw\\ edoirin

s
< 8. The earphone of] L.xn? Wherem the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host server via the infrastructure
wireless network when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network.

. g e o o i, é)

19 The earphoﬁe of claim 9, wherein the earphone is for receiving streaming digital audio

from the host server via the infrastructure wireless netwoi = /@ -
e J 7

ol P Tt oed C—"
Y

a first streaming digital audio content server from the host server via the infrastructure wireless

network. -
{ /],2 The earphone of claimgff, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless

network fo the host server for a second network address for a second streaming digital audio

content server.

13” The earphone of claimf]..fii wherein the user control comprises a button.

,14/ A system comprlsmg

T -
ot st e ",

5data source for wirelessly transmlttmg streammgvdlgltal audl@ I )
iy va SO e B, A A, SRR e
< i f £ I3
i o

R i ph I
S O T et mmbh e

a wireless earphone that»e@mpﬁses

P

—

4t least-one-acoustic transducer for- -converting-an-analog-electrical-signal to™ soundw

an-antenna;-and--

a transceiver circuit in communication with the at least one aéoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit.
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transceiver circuit to:

rééeiye the streaming digital audio wirelessly from the data sourcg.vi‘(a an ad hoc

wireless network when the data source is in wireless comrnunication range

with the ealpﬁvéncﬁyia the ad hoc wireless networ;c;“"'{/
., - '(fr"

transmit data via the ad ho&"wiyeless network ggfﬁe data source regarding one or

more infrastructure wireless nefifvaxksﬁetected by the transceiver circuit when

the earphone and the data sou:pe";re cofﬁmgnicaﬁng via the ad hoc wireless

~ T

network, wherein the dataﬂ“ébmprises identiﬁcau?)mjata and signal strength
data for the one or more infrastructure wireless networkS' ‘and

when the data source is not in wireless communication range with the earphone

via thc ad hoc wireless network, transition automatically to receive streammg

- dlgltal audio-via-an-infrastructure-wireless network:
/ 4 L 4 die-plaver j
-1»”'"1':7? 11’16 bybtuu UJ. \da.uu TE45 vv,uw.uux Lu\, aata-source bULupl..leS a u151|,cu attio-prayer:
; i A ‘y'?wgﬁ\’w’ @'3 - TP ;‘

Tt’-he—systmx—ef—&l&km:]ﬁ{further comprising af host server that is i commuiiication with

the wireless earphone via the infrastructure wireless network. ] .
/f . B g(:),e‘g}%!;»::’?’ﬁ Pl A I ar oA Galonas, ;ﬁ: P
ﬁ’/ ﬁ;h%system‘eﬁe%mdﬁ/;erun the firmware of the transceiver circuit of the wireless

earphone, when executed by the transceiver circuit, causes the transceiver circuit of the earphone

to connect to the host server via the inﬁastructure wireless network when the data source is not -

in wireless communication range with the earphone via the ad hoc wireless network.

ree, ‘ :
18 élhssyﬁem—e#e}&mrw rherem the host server is for streaming digital audio to the /7

I
I

earphone via the infrastructure wireless network.

}
¢ I3 “’“,"‘ wf?) i, W e, § (o
H S 3

5 i
W “~a ; N Tt ™y i readi
g P e N, R il
IS LN A e :
.
T AL .,;‘ -
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( ( ¢ w
p AR ORAYS
JARE / 3 ‘ D T5,
" N )
//’ e %é_/ . oy e ; T F ey s kF s d T
’ P Ty A ] SR LB (A L 2
a or- e WA /’3 - « ot {

5 |
1?. ltheds-ystem@fwe}aiﬁrﬂ”@f wherein the host server is for transmitting a first network address

for a first streaming digital audio content server to the earphone via the infrastructure wireless

ne’wvork

Me systemr-of claim 19, Wherein the éaiphione comprises a tiser comtrol that when

14
{ activated, causes the earphone to submit an clectronic request-via-the infrastructare-wireless

%

'netwotk-to-the host server for a second network address Tor & second streaming digital atdio

&,

/ content "SErver:

s
oA

21. The earphon mlm;wmmmmam%a@kmmﬁ%ﬁ &:gww

/43’ o %A S W§%“€.M EN A R :
@ %@systemeaﬁclalm*l 7f gﬁlrther comprising a web page for the wireless earphone through

Wthh a user is capable of conﬁgurmg one or more settings for the wireless eaxphon? y

« o3 { PP Jt\c,‘?ﬁéfj}v\wgﬂuQ -5 mk‘ﬁ, - .3'.%’ e ey F\yi"“~¢ P

? &heqsystem@f»elaimﬁ% iwhereln fhe Ifrastructure s wireless network comprises a WLAN.

24719 'Fl're«sysfefﬁ“a‘f“cf&mrﬁi%,?wherem the f firmware-when-executed-by-the infrastructure

wireless network is a pre-set infrastructure wireless network that the data source transitions to

when the data source is not in wireless communication range with the earphone via the ad hoc
wireless network and when the pre-set infrastructure wireless neﬁvork is in range of both the
earphone and the data source. |
‘“2“5‘:%vwﬂgh*e’*sys‘tem“‘of“ciai:mwl*'47whemm%@mm&%swmmh@@%wwwm@@gwﬂ
causes the transceiver circuit of the earphone to connect to a host server Via,a second .
infrastructure wireless network when (1) the data source is not in uareless communication range

with the earphone v1a the ad hoc wu'eless network and (2) the data source and the earphone are

-notin wlreleqe communication.via the pre=set.infrastructure wireless network.

earphone via the infrastructure wireless network.
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!./23 ——The syster of claif 25, wherein the host server is-for transmittifig a first fistwork address—

,,,,,

. The-system-of-claim-27; whersifi the €arphone comprises a uset ccﬁ%‘l”fﬁﬁ‘t‘%é‘ﬁw

i
e

actwated causés the earphone to subrmt an electronic request via ﬂigmfrastmane wireless

o™
e

network to the host server for a second netxyypﬂrk%ad;dggss for a second streaming digital audio

content server.

ZQTheearphone of claim 28, wherein thaMse'pe@ﬂffsi*cﬁmpriﬂcwﬁambuﬁ@mw@;f" i

Lralon]

‘ 300 Amethod coﬁlprising:

receiving, by a wireless earphone, via an ad hoc wireless network, digital audio from a data
source when the data source is in wireless communication with the earphone via the ad hoc
wireless network;

transmitting data via the ad hoc wireless network to the data source regarding one or more
infrastructure wireless networks detected by the transceiver circuit when the earphone and
the data source are communicating via the ad hoc wireless network, wherein the data
comprises identification data and signal strength data for the one or more infrastructure
wireless networks;

converting, by the wireless earphone, the digital audio to sound; and

when the data source is not in wireless communication with the earphone, transitioning

automatically, by the earphone, to receive digital audio via an infrastructure wireless

network.

2y =

/}f The method of claim }d wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

27
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receive digital audio from the data source via an infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless

network.
s o .
/32( The method of claim }6, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to
receive digital audio from a host sever via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network

e

;;7/5. The method of claim /3(‘5: wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises:
receiving, by the wireless earphone via the infrastructure wireless network, from a host server

connected to the infrastructure wireless network, a network address for a streaming digital

audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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Europdisches

.0) et Entry into the European phase

paten Ofice (EPO as designated or elected Office)
ice europeen
des brevets To the European Patent Office

European application humber EP09731146.8
PCT application number PCT/US2009/039754
PCT publication nhumber W02009126614
Applicant's or representative's reference SJP/FP6724736
International Filing Date 07.04.2009
International Search Authority (ISA) us
International Preliminary Examination Authority (IPEA) Other
1. Applicant

Indications concerning the applicant(s) are contained in the international g

publication or were recorded by the International Bureau after the international

publication.

Changes which have not yet been recorded by the International Bureau are set |:|

out here:

2. Representative

This is the representative who will be listed in the Register of European Patents
and to whom notifications will be made

Representative 1
Name:|[ PARRY Simon

Company:| MEWBURN ELLIS LLP
Address of place of business:| 33 Gutter Lane
London, Greater London, EC2V 8AS
United Kingdom
Telephone:| +44 161 247 7722
Fax:| +44 20 7776 5399

e-mail:| mail@mewburn.com

3. Authorisation
An individual authorisation is attached.

A general authorisation has been registered under No:
A general authorisation has been filed, but not yet registered.
The authorisation filed with the EPO as PCT receiving Office expressly includes

the European phase.

4. Request for examination

Examination of the application under Art. 94 EPC is hereby requested. The
examination fee is being (has been, will be) paid.

Request for examination in an admissible non-EPO language:

The applicant waives his right to be asked under Rule 70(2) EPC whether he
wishes to proceed further with the application.

5. Copies
Additional copies of the documents cited in the supplementary European search
report are requested.

Number of additional sets of copies
6. Documents intended for proceedings before the EPO
Number of claims on entry into the European phase: 23
6.1 Proceedings before the EPO as designated Office (PCT 1) are to be based on
the following documents:

the application documents published by the International Bureau (with all claims,
description and drawings), where applicable with amended claims under Art. 19
PCT

unless replaced by the amendments attached. |:|

OO0 X | OO0
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Where necessary, clarifications should be attached as "Other documents’

6.2 Proceedings before the EPO as elected Office (PCT Il) are to be based on the
following documents:

the documents on which the international preliminary examination report is based,
including any annexes

unless replaced by the amendments attached.

Where necessary, clarifications should be attached as "Other documents’

If the EPO as International Preliminary Examining Authority has been supplied

with test reports, these may be used as the basis of proceedings before the EPO.
7. Translations
Translations in one of the official languages of the EPO (English, French, German)
are attached as crossed below:

* In proceedings before the EPO as designated or elected Office (PCT | + /1):

Translation of the international application (description, claims, any text in the

drawings) as originally filed, of the abstract as published and of any indication
under Rule 13bis.3 and 13bis.4 PCT regarding biological material

Translation of the priority application(s) (to be filed only at the EPO's request,
Rule 53(3) EPC)

It is hereby declared that the international application as originally filed is a
complete translation of the previous application (Rule 53(3) EPC)

*In addition, in proceedings before the EPO as designated Office (PCT |):

Translation of amended claims and any statement under Art. 19 PCT, if the
claims as amended are to form the basis for the proceedings before the EPO
(see Section 6).

* In addition, in proceedings before the EPO as elected Office (PCT /i):
Translation of annexes to the international preliminary examination report

1 e T 8 = O O

]

8. Biological material

The invention uses and/or relates to biological material deposited under Rule 31
EPC.

The particulars referred to in Rule 31(1)(c) EPC (if not yet known, the depositary
institution and the identification reference(s)) [number, symbols, etc.] of the
depositor) are given in the international publication or in the translation submitted
in Section 7 on:

page(s) / line(s)
The receipt(s) of deposit issued by the depositary institution
is (are) enclosed.

]

will be filed later.
Waiver of the right to an undertaking from the requester pursuant to Rule 33(2)
EPC attached.

9. Nucleotide and amino acid sequences
The items pursuant to Rules 5.2 and 13ter PCT, Rules 30 and 163(3) EPC are
already with the EPO.

The sequence listing is attached in PDF format.

The sequence listing does not include matter which goes beyond the content of
the application as filed.

The sequence listing data is also attached in computer-readable form in
accordance with WIPO Standard 25.
The sequence listing data in computer-readable form in accordance with WIPO
Standard 25 is identical to the sequence listing in PDF format.
10. Designation fees

All the contracting states party to the EPC at the time of filing of the international
patent application and desighated in the international application are deemed to
be desighated (see Article 79(1) EPC).

AT BE BG CH&LI CY CZDEDKEEESFIFRGB GRHRHUIE IS IT LT LU LV
MC MK MT NL NO PL PT RO SE SI SKTR

10.1 It is currently intended to pay fewer than seven designation fees, for the
following contracting states:

10.2 If contracting states are indicated in Section 10.1, it is agreed that for the

X OO Od O | OO

1 [
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contracting states not thus indicated no communication under Rule 112(1) EPC
be issued and further processing be excluded.
11. Extension of the European patent
This application is deemed to be a request to extend the European patent |:|
application and the European patent granted in respect of it to all the
non-contracting states to the EPC designated in the international application and
with which extension agreements are in force on the date on which the
international application is filed. However, the extension only takes effect if the
prescribed extension fee is paid.
Itis currently intended to pay the extension fee for the following states:
Note: Under the automatic debiting procedure, extension fees will only be debited
for states indicated here, unless the EPO is instructed otherwise before expiry of the
period for payment.
12. List of enclosed documents
Description of document Original file name Assigned file name
1 |Combined Amendments 9119193-v1-to_EPO_18_Oct_2010_-_new_ AMSPECEPO-1.PDF
claims_1-23.PDF
Additional Representatives Additional Representatives.pdf OTHER-1.pdf
2 |Marked up claims 9118976-v1-to_EPO_18_0Oct_2010_-_mark OTHER-2.PDF
ed_up_claims.PDF
3 | Accompanying letter 9119136-v1-to_EPO_18_0Oct_2010_-_acco OTHER-3.PDF
mpanying_letter.PDF
13. Mode of payment: Not specified |:|
14. Any refunds should be made to the following EPO deposit account: E
Number and account holder Mewburn Ellis LLP, 28050013
15. Fees
16. Annotations
16-1. Note (for EPO) (EP Phase) Additional Representatives
(MEWBURN ELLIS LLP)
Additional representatives are
listed in an additional
document
16-2. Note (for EPO) (EP Phase) Precautionary statements
(MEWBURNELLIS LLP)
1. In this application, unless
expressly stated otherwise,
the cancellation,
abandonment or amendment
of any claim or any o
amendment in the description
does not amount to .
abandonment of any subject
matter in the application and
upon such cancellation,
abandonment or amendment
the right to reinstate or file
divisional applications in
resgect of any subject matter
in the application as filed is
maintained.
2. As a matter of precaution,
oral $roceed|ngs under EPC
Art. 116 are requested, to take
lace in the event that the
PO Receiving Section or the
EPO Examining Division
forms an intention to refuse
the application.
16-3. Note (for EPO) (EP Phase) Additional fee for applications
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having more than 35 Ea es
(MEWBURN ELLIS L P?

If, following payment of the
filing fee, the EPO believes
that there is a shortfall in the
amount paid for the additional
fee, the EPO is authorised to
charge that shortfall from EPO
deposit account no. .
2805.0013 (Mewburn Ellis
LLP) under reference number

SHORTFALL.
17. Signature(s) of applicant(s) or representative
Place: Manchester, GB
Date: 19 October 2010
Signed by: GB, Mewburn Ellis LLP, S. Parry 20806
Capacity: (Representative)
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Table for section 6 of Form 1200.3

In accordance with the Notice from the European Patent Office dated 26 January 2009 concerning the 2009 fee structure (OJ EPO 2009, 118,
and Guidelines for Examination in the EPO, April 2009, A-lll, 13.2), the amount of the additional fee (Art. 2, item 1a, Rules relating to Fees) for
the pages of this European patent application is calculated as follows:

Documents intended for proceedings before the EPO (R. 159 (1) (b) EPC) and for calculating the additional fee
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5. Where the EPO acts as designhated or elected Office (Art. 22(1) and (3) and 39(1) PCT), to enter the
European phase before the EPO, the following acts must be performed by the applicant within
31 months from the date of filing of the international application or (where applicable) the earliest
priority date:

a) Supply a translation of the international application into an EPO official language, if the
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grant procedure is to be based (R. 159(1)(c) EPC);
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h)  File, where applicable, the certificate of exhibition referred to in Article 55(2) and Rule 25 EPC
(R. 159(1)(h) EPC);
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documents on which the European grant procedure is to be based comprise more than fifteen
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if the filing fee, the additional fee, the search fee, the designation fee or the examination fee is not paid in
due time, the application shall be deemed to be withdrawn (R. 160(1) EPC).

6. Payment of fees

The amounts of fees are set out in the Schedule of fees and expenses, which is published from time to
time as a supplement to the Official Journal of the EPO. Applicants should always check the fee
amounts applying at the time of payment.

Payments can be validly made by any person. Permissible methods of payment are laid down in Article
5 RFees. Please note that payment cannot be made by cheque sent to the EPO.

For information on the calculation of the additional fee for applications comprising more than 35 pages,
see Notice from the European Patent Office dated 26 January 2009 concerning the 2009 fee structure,
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overview of search and examination fees, see Notice from the European Paten Office of 11 February
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7. If the applicant had appointed a representative during the application's international phase, the present
Form will be sent to the representative, asking him to inform the applicant accordingly.

All subsequent communications will be sent to the applicant, or - if the EPO is informed of his
appointment in time - to the applicant's European representative.

8. For more details about time limits and procedural acts before the EPO as designated or elected Office,

see the EPO brochure "How to get a European patent”, Guide for applicants - Part 2, PCT procedure
before the EPO - "Euro-PCT".

This brochure, the list of professional representatives before the EPO as well as Form 1200 are
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PATENT
Docket No. 080188P

HEADPHONE WITH WIRELESS NETWORK TRANSCEIVER

Inventors: Steven Reckamp, a resident of Sun Prairie, WI;
Michael Pelland, a resident of Princeton, WI;
Michael Koss, a resident of Milwaukee, WI;
Greg Hollingstad, a resident of Stoughton, WI; and

Morgan Lowery, a resident of Lodi, WI

BACKGROUND

[0001] Digital audio players, such as MP3 players and iPods, that store and play digital audio
files, are very popular. Such devices typically comprise a data storage unit for storing and
playing the digital audio, and a headphone set that connects to the data storage unit, usually with
a ¥a” or a 3.5 mm jack and associated cord. Often the headphones are in-ear type headphones.
The cord, however, between the headphones and the data storage unit can be cumbersome and
annoying to users, and the length of the cord limits the physical distance between the data
storage unit and the headphones. Accordingly, some cordless headphones have been proposed,
such as the Monster iFreePlay cordless headphones from Apple Inc., which includes a docking
port that can connect directly to an iPod Shuffle. Because they have the docking port, however,
the Monster iFreePlay cordless headphones from Apple are quite large and are not in-ear tybe
phones. In addition, headphones that connect wirelessly via IEEE 802.11 to a WLAN-ready
laptop or personal computer (PC) have been proposed, but such headphone are also quite large

and not in-ear type phones.
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SUMMARY

[0002] In one general aspect, the present invention is directed to a speakerphone set where the
speakerphones comprise a wireless network transceiver for receiving streaming audio from a
data source, such as digital audio player or a computer, over a local ad hoc wireless network.
When the data source and the speakerphone set are out of range, they may transition to an
infrastructure wireless network (e.g., wireless LAN). If there is no common infrastructure
wireless network for both the data source and the speakerphone set, they may both connect via
the Internet to a host server, which may receive the data from the data source and transmit it to
the speakerphone set. These and other advantageous, unique aspects of the speakerphones are

described below.

FIGURES

[0003] Various embodiments of the present invention are described herein by way of example
in conjunction with the following figures, wherein:

Figure 1 is diagram of a wireless network comprising a headset with speakerphones . ‘.
according to various embodiments of the present invention;

Figure 2A shows an in-ear speaker element of the headset of Figure 1 according to
various embodiments of the present invention;

Figure 2B shows a speakerphone set according to other embodiments of the present
invention;

Figure 3 is a diagram of a speakerphone according to various embodiments of the present

invention; and
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Figure 4 is a diagram of a speakerphone set with a dongle according to various

embodiments of the present invention.

DESCRIPTION

[0004] Figure 1 is a diagram of a communication system according to various embodiments of
the present invention. The system comprises a data source 10 and a headset 12 comprising one
or more speakerphones 14. As shown in the embodiment of Figure 1, the speakerphones 14 may
comprise an in-ear speaker element 16, shown better in Figure 2A, although in other
embodiments the speakerphones 14 may comprise on-ear or over-ear speaker elements. Each
speakerphone 14 may have its own wireless data transceiver 18, described in more detail below
in connection with Figure 3. The speakerphones 14, via their associated wireless data
transceivers 18, may communicate wirelessly with a data source 20, which may comprise a
wireless network adapter 22. For example, the data source 20 may be digital audio player
(DAP), such as an mp3 player or an iPod, or any other suitable device, such as a laptop or
personal computer, that stores digital audio files. The digital audio files may be for example, (i)
compressed audio files, such as mp3, lossy or lossless WMA, Vorbis, Musepack, FLAC, or any
other suitable format, or (ii) uncompressed audio files, such as WAV, AIFF, AU, or any other
suitable uncompressed file format.

[0005] When in range, the data source 20 may communicate with the wireless transceivers 18
of the headset 10 via an ad hoc wireless network 21 using any suitable wireless communication
protocol, including Wi-Fi (e.g., IEEE 802.11a/b/g/n), WiMAX (IEEE 802.16), Bluetooth,
Zigbee, UWB, or any other suitable communication protocol. For purposes of the description to
follow, it is assumed that the data source 20 and the wireless transceivers 20 communicated

using a Wi-Fi protocol.
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[0006] When the headset 12 is out of wireless communication range with the data source 20,
both the headset 12 and the data source 20 may transition to communicate over an infrastructure
wireless network (such as a wireless LAN (WLAN)) that is in the range of both the headset 12
and the data source 20. For example, the infrastructure network may comprise a number of
access points, including a first access point 30 in the range of the data source 20 and a second
access point 34 in the range of the headset 12.

[0007] If there is no infrastructure wireless network that is in the range of both the headset 12
and the data source 20, the headset 12 and the data source 20 may transition to communicate
over a local infrastructure wireless network (such as a wireless LAN (WLAN)). fhey may both
transition to an agreed-upon WLAN or to the WLAN having the strongest signal. A procedure
for specifying the agreed-upon infrastructure wireless networks is described further below.
[0008] If there is no suitable common infrastructure wireless network over which the headset
12 and the data source 20 can communicate, the data source 20 may transition to communicate
with an access point 30 for a first wireless network 32 (such as a WLAN) that is in the range of
the data source 20. Similarly, the wireless transceivers 18 of the speakerphones 14Amay
transition to communicate with an access point 34 over a second wireless network (e.g., WLAN)
36 that is in the range of the speakerphones 14. In such a communication mode, the data source
20 may transmit (e.g., stream) its audio data over the wireless network 32 to a host server 40,
connected to the access point 30 via a communication network 42, such as the Internet. The host
server 40 may then transmit (e.g., stream) the audio data that it received from the data source to
the speakerphones 14 of the headset 12 via the communication network 42 and the wireless
network 36. In that way, even when the wireless transceivers 18 of the headset 12 are out of

direct range from the data source 20, the wireless transceivers 18 can still receive the streaming
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audio data from the data source 20. That way, the data source 20 thereby could serve as audio
source for the wearer of the headset 12 even when the wearer/user is not physically near to the
data source 20. The operation of transitioning from the ad hoc network 21 to infrastructure
wireless networks is described in more detail below.

[0009] The wireless network adapter 22 may be part of the data source 20, or it may be a
separate device that is connected to the data source 20 to provide wireless connectivity. For
example, the wireless network adapter 22 may comprise a wireless network interface card
(WNIC) or other suitable transceiver that plugs into a USB port or a jack of the data source 20
(such as a TRS connector) to stream data, e.g., audio files, to the speakerphones 14.

[0010] In the embodiment shown in Figure 1, the headset 12 comprises a behind-the-head
headband 24 connected to each of the speakerphones 14. In other embodiments, the headset 12
may comprise an over-the-head headband 24. In addition, in some embodiments the headset 12
may not comprise any type 6f headband, but rather just comprise two speakerphones 14, such as
in-ear earbuds, as shown in the example of Figure 2B, each with its own wireless data transceiver
18. In such embodiments, the earbud speakerphones 14 may comprise a string or some other
cord-type connector to keep the speakerphones 14 from being separate and lost.

[0011] In some embodiments, especially ones with a headband 24, only one of the
speakerphones 14 may comprise a wireless data transceiver 18, and the headband 24 may carry a
wired connection to the other speakerphone 14, which does not have a wireless transceiver 18.
[0012] Figure 3 is a block diagram of one of the speakerphones 14 according to various
embodiments of the present invention. In the illustréted embodiment, the speakerphone 14
comprises a single integrated circuit (IC) 100 and related peripheral components. The IC 100

may comprise a system-on-chip (SoC), which is conducive to miniaturizing the components of
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the speakerphones 14, which is advantageous if the speakerphones 14 are to be relatively small
in size, such as in-ear speakerphones 14. In alternative embodiments, however, the component
of the SoC could be realized with two or more discrete IC, such as separate ICs for the
processors, memory, and Wi-Fi module.

[0013] Asshown in Figure 3, the peripheral components speakerphone 14 may comprise a
power source 102, a microphone 104, one or more acoustic transducers 106 (e.g., speakers), and
an antenna 108.

[0014] The power source 102 may comprise, for example, a rechargeable or non-rechargeable
battery (or batteries). In other embodiments, the power source 102 may comprise one or more
ultracapacitors (sometimes referred to as supercapacitors) that are charged by a primary power
source. In embodiments where the power source 102 comprises a rechargeable battery cell or an
ultracapacitor, the battery cell or ultracapacitor, as the case may be, may be charged for use, for
example, when the headset 12 is connected to a docking station, in either a wired or wireless
(e.g., Bluetooth) connection. The docking station may be connected to or part of a computer
device, such as a laptop computer or PC. In addition to charging the rechargeable power source
12, the docking station may facilitate downloading of data to and/or from the headset 12. In
other embodiments, the power source 102 may comprise capacitors passively charged with RF
radiation, such as described in U.S. Patent No. 7,027,311. The power source 102 may be
coupled to a power source control module 103 of the IC 100 that controls and monitors the
power source 102.

[0015] The acoustic transducer(s) 106 may be the speaker element(s) for conveying the sound
to the user of the headset 12. According to various embodiments, each speakerphone 14 may

comprise one or more acoustic transducers 106. For embodiments having more than one
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transducer, one transducer may be larger than the other transducer, and a crossover circuit (not
shown) fnay transmit the higher frequencies to the smaller one and may transmit the lower
frequencies to the larger transducer.

[0016] The antenna 108 may receive and transmit the wireless signals from and to the ad hoc
wireless network 21 and the WLAN 36. A Wi-Fi module 110 in communication with the
antenna 108 may, among other things, modulate and demodulate the signals transmitted from
and received by the antenna 108. The Wi-Fi module 110 communicates with a baseband
processor 112, whjéh performs other functions necessary for the device to communicate using
the Wi-Fi (dr other communication) protocol.

[0017] The baseband processor 112 may be in communication with a processor unit 114, which
comprises a microprocessor 116 and the digital signal processor (DSP) 118. The microprocessor
116 may control the various components of the IC 100. The DSP 114 may, for example, perform
various sound quality enhancements to the digital audio signal received baseband processor 112,
including noise cancellation and sound equalization. The processor unit 114 may be in
communication with a volatile memory unit 120 and a non-volatile memory unit 122. A memory
management unit 124 may control the processor unit’s access to the memories 120, 122. The
volatile memory 122 may comprise, for example, a random access memory (RAM). The non-
volatile memory unit 122 may comprise a read only memory (ROM) and/or flash memory.
[0018] A digital-to-analog converter (DAC) 125 may convert the digital audio signals from the
processor unit 114 to analog form for coupling to the acoustic transducer(s) 106. An S
interface 126 or other suitable serial or parallel bus interface may provide the interface between

the processor unit 114 and the DAC 125. An analog-to-digital converter (ADC) 128, which also
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communicates with the I°S interface 126, converts analog audio signal picked up by the
microphone 104 for processing by the processor unit 100.

[0019] The IC 100 also may comprise a USB or other suitable interface 130 that allows the
speakerphone 14 to be connected to an external device via a USB cable or other suitable link. In
that way, the speakerphone 14 could connected directly to a data source, such as a DAP or
computer, through its USB port, to act as a conventional DAP. In addition, through the USB
port, the speakerphone 12 may connect to a PC or docking station to charge up the power source
and/or to get downloads (e.g., data or firmware).

[0026] The headset 12 may host an associated web page. An authenticated user could log onto
the headset from a client computing device 50 (e.g., laptop, PC, handheld computer device, etc.,
including the data source 20) to access the web page for the headset 12 to set various profile
values for the headset 12. For example, at.the web site, the user could adjust various sound
control features, such as treble, bass, frequency settings, noise cancellation settings, etc. In
addition, the user could set preferred streaming audio stations, such as preferred Internet radio
stations. That way, instead of listening to streaming audio from the data source 20, the user
could listening to Internet radio stations or other streaming audio broadcasts received by the
speakerphones 14. A button (not shown) on the headset 12 may allow the user to cycle through
the preset preferred streaming audio broadcasts. |

[0021] At the web site hosted on the host server, in addition to establishing the idenﬁﬁcation of
audio sources and headphones, the user could set parental or other user controls. For example,
the user could restrict certain Internet radio broadcasts based én content or parental ratings, etc.
In addition, if a number of headsets 12 are registered to the same user, the user could define

separate controls for the various headsets 12 (as well as customize any other preferences or
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settings particular to a headset 12, including Internet radio stations, equalization settings, etc. that
would later be downloaded to the headphones). In addition, the host server 40 may log the files
streamed to the various headsets 12, and the user could view at the web site the files that were
played by the headsets 12. In that way, the user could monitor the files played by the headsets
12.

[0022] In addition, the host server 40 may provide a so-called eavesdropping function. The
service could be activated via the web site. When the service is activated, the host server 40 may
tranémit the content that it is delivering to a first headset 12 to another, second headset 12. That
way, the user of the second headset 12, which may be a parent, may directly monitor the content
being played by the first headset 12, which may belong to a child of the parent. This function
could be present in the headphones themselves, allowing a parent to join an ad-hoc network and
listen to what the children are listening.

[0023] At the web site, the user may also specify the identification number, and the host
processor translates this ID to the current IP addresses for the speakerphones 14 and for the data
source 20. This allows the user to find his or her data source even though it is behind a firewall
or on a changing IP address. That way, when the data source 20 and the speakerphones 14 are
communicating via the host server 40, the host server 40 can match the audio from the data
source 20 to the appropriate speakerphones 14 based on the speciﬁed device ID. The user could
also specify a number of different data sources. For example, the user’s DAP may have one
specified IP address and the user’s home (or work) computer may have another specified IP
address.

[0024] The host server 40 (or some other server) may also push firmware upgrades and/or data

updates to the headset 12 using the IP addresses of the speakerphone 14. In addition, a user
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could download the firmware upgrades and/or data updates to the client computing device 50,
and then download the firmware upgrades and/or data updates to the headset 12 when the
headset is connected to the client computer device 50 (such as through a USB port and/or a
docking station). Whether the downloads are transmitted wirelessly to the headset 12 or via the
client computing device 50 may depend on the current data rate of the headset 12 and the
quantity of data to be transmitted to the headset 12. For example, the host server 12 may make a
determination, based on the current data rate for the headset 12 and the size of the update,
whether the update should be pushed to the headset via the WLAN 36. If update is too large
and/or the current data rate is too low that the performance of the headset 12 will be adversely
affected, the host server 12 may refrain from pushing the update to the headset 12 and wait
instead to download the update to the client computing device 50. Also, the headphone could
connect directly to the internet and download its own update.

[0025] As mentioned above, the processor unit 114 of the speakerphones 14 may be
programmed, via firmware stored in the memory 120, 122, to have the ability to transition from
the ad hoc wireless network 21 to an infrastructure wireless network such as a WLAN when the
quality of the signal on the ad hoc wireless network 21 degrades below a suitable threshold (such
as when the data source 20 is out of range). In that case, the speakerphones 14 and the data
source 20 may connect to the same infrastructure wireless network (WLAN). Through the web
site for the headset 12, described above, the user could specify a priority of infrastructure
wireless networks to connect to. For example, the user could specify a WLAN servicing his/her
residence first, a WLAN servicing his/her place of employment second, etc. During the time that
the speakerphones 14 and the data source 20 are connected via the ad hoc wireless network 21,

the speakerphones 14 and the data source 20 may exchange data regarding which infrastructure
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networks are in range. When the headset 12 and the data source 20 are no longer in range, they
may both transition to the highest prioritized infrastructure wireless network whose signal
strength is above a certain threshold level. That way, even though the speakerphones 14 and the
data source 20 are out of range, the speakerphones 14 may still receive the streaming audio from
the data source 20 via the infrastructure network.

[0026] When none of the preferred infrastructure networks is in range, the speakerphones 14
and the data source 20 may connect to, if authenticated, to the infrastructure network that had the
highest signal level the last time the speakerphones 14 and the data source 20 exchanged data
over the ad hoc network 21 regarding infrastructure networks that were in range. If no
infrastructure network is in range of both the speakerphones 14 and the headset 20, or if the
speakerphones 14 and the headset 20 were unable to ex;:hange infrastructure network data via the
ad hoc wireless network 21, the speakerphones 14 and the data source 20 may both attempt to
connect to the host server 40 via different wireless networks 32, 36. The host server 40, as
mentioned above, may match the data from the data source 20 to the appropriate speakerphones
14 based on the specified IP addresses. That way, the data source 20 can transmit the audio to
the host server 40 via the WLAN 32 and the communication network 42, and the host server 40
can transmit the audio to the headset 12 via the communication network 42 and the WLAN 36.
[0027] In one embodiment, the host server 40 (or some other server) may serve as an IP radio
station for the headset 12 when the headset 12 is not listening to audio transmitted from the data
source 20. In such an embodiment, the host server 40 may crawl the Internet looking for Internet
radio broadcasts. The host server 40 may then broadcast an Internet radio station to the headset
12 using the headset’s specified IP address and the preconfigured preferred IP internet radio

stations established by the user.
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[0028] In various embodiments, the headset 12 may comprise a button (not shown), such as on
the speakerphone 14, that allows the wearer of the speakerphones 14 to indicated approval and/or
disapproval of songs or other audio files listened to by the wearer over an Internet radio station.
The approval/disapproval rating may be transmitted from the headset 12 back to the host server
40, which may log the ratings for the various songs/audio files. The host server 40 (or some
other server) may then send an email or other electronic communication to the headset user,
which the user might access from the client communication device 50. The email or other
electronic communication may contain a listing of the song/audio files for which the user gave
approval and/or disapproval ratings. Further, the email or other electronic communication may
provide a link by which the user could download song/audio files that the user rated (presumably
song/audio files for which the user gave an approval rating). In some instances, the user may be
required to pay a fee to download the song/audio file.

[0029] The rating system would also be used by the host server 40 to determine the user’s
musical preferences and offer new music that the user might enjoy. According to various
embodiments, this service may be similar to the services at pandora.com.

[0030] In addition or alternatively, the user could log onto a web site hosted by the host server
40 (or some other server) to view the approval/disapproval ratings. The web site may provide
the user with the option of downloading rated songs/audio files.

[0031] Another application of the headsets may be in vehicles equipped with Wi-Fi or other
wireless network connectivity. Published PCT appiication WO 2007/136620, which is
incorporated herein by reference, discloses a wireless router for providing a Wi-Fi or other local
wireless network for a vehicle, such as a car, truck, boat, bus, etc. In a vehicle having a Wi-Fi or

other local wireless network, the audio for other media systems in the vehicle could be broadcast
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over the vehicle’s wireless network. For example, if the vehicle comprises a DVD player, the
audio from the DVD system could be transmitted to the router and broadcast over the vehicle’s
network. Similarly, the audio from terrestrial radio stations, a CD player, or an audio cassette
player could be broadcast over the vehicle’s local wireless network. The vehicle’s passengers,
equipped with the speakerphones 14, could cycle through the various audio broadcasts (including
the broadcasts from the vehicle’s media system as well as broadcasts from the host server 40, for
example) using a selection button on the speakerphones 14 or the headset 12. The vehicle may
also be equipped with a console or terminal, etc., through which a passenger could mute all of
the broadcasts for direct voice communications, for example.

[0032] As described above in connection with Figure 3, the speakerphones 14 may also include
a microphone. The microphone could be used to broadcast communications from one headset
wearer to another headset wearer. For example, one wearer could activate the microphone by
pressing a button on the headset 12 (such as one the microphone). The speakerphone 12 may
then transmit a communication via the WLAN to a nearby recipient (or recipients) equipped with
the headset 12. When such communication is detected by the recipient’s headphones 14, the
streaming audio received over the wireless network may be muted, and the intercom channel
may be routed to the transducer(s) for playing for the recipient. This functionality may be
valuable and useful where multiple wearers of the headset 12 are in close proximity, such as on
motorcycles, for example. The WLAN could be an ad hoc network or infrastructure based
network.

[0033] Another exemplary use of the speakerphones 14 is in a factory, warehouse, construction
site, or other environment that might be noisy. Persons (e.g., workers) in the environment could

use the speakerphones 14 for protection from the surrounding noise of the environment. From a
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console or terminal, a person (e.g., a supervisor) could select a particular recipient for a
communication over the Wi-Fi network (or other local wireless network). The console or
terminal may have buttons, dials, or switches, etc., for each user/recipient, or it could have one
button or dial through which the sender could cycle through the possible recipients. In addition,
the console or terminal could have a graphical user interface, through which the sender may
select the desired recipient(s).

[0034] As mentioned above, the speakerphones 14 may comprise a USB port. In one
embodiment, as shown in Figure 4, the user may use an adapter 150 that connects to the USB
port of each speakerphone 14. The adapter 150 may also have a plug connector 152, such as a
3.5 mm jack, which allows the user to connect the adapter 150 to devices having a corresponding
port for the connector 152. When the speakerphones 14 detect a connection via their USB
interfaces in such a manner, the Wi-Fi (or other wireless protocol) components may shut down or
go into sleep mode, and the speakerphones 14 will route standard headphone level analog signals
to the transducer. This may be convenient in environments where wireless communications are
not permitted, such as airplanes, but where there is a convenient source of audio contact. For
example, the adapter 150 could plug into a person’s DAP. The DSP __ of the speakerphone 14
may sﬁll be operational in such a non-wireless mode to provide noise cancellation and any
applicable equalization.

[0035] According to various embodiments, the docking station for the headset 12 may
comprise a communication port for communicating with a sound system, such as home stereo
system, for example. The communication port of the docking station may support an opticél
communication link, such as TOSLINK, or any other suitable communication link. That way,

the headset 12 could act as a receiver or a source for the connected sound system.
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[0036] The examples presented herein are intended to illustrate potential and specific
implementations of the embodiments. It can be appreciated that the examples are intended
primarily for purposes of illustration for those skilled in the art. No particular aspect of the
examples is/are intended to limit the scope of the described embodiments.

[0037] It is to be understood that the figures and descriptions of the embodiments have been
simplified to illustrate elements that are relevant for a clear understanding of the embodiments,
while eliminating, for purposes of clarity, other elements. For example, certain operating system
details for the various computer-related devices and systems are not described herein. Those of
ordinary skill in the art will recognize, however, that these and other elements may be desirable
in a typical processor or computer system. Because such elements are well known in the art and
because they do not facilitate a better understanding of the embodiments, a discussion of such
elements is not provided herein.

[0038] In general, it will be apparent to one of ordinary skill in the art that at least some of the
embodiments described herein may be implemented in many different embodiments of software,
firmware and/or hardware. The software and firmware code may be executed by a processor or
any other similar computing device. The software code or specialized control hardware that may
be used to implement embodiments is not limiting. For example, embodiments described herein
may be implemented in computer software using any suitable computer software language type.
Such software may be stored on any type of suitable computer-readable medium or media, such
as, for example, a magnetic or optical storage medium. The operation and behavior of the
embodiments may be described without specific reference>to specific software code or
specialized hardware components. The absence of such specific references is feasible, because it

is clearly understood that artisans of ordinary skill would be able to design software and control
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hardware to implement the embodiments based on the present description with no more than
reasonable effort and without undue experimentation.
[0039] Moreover, the processes associated with the present embodiments may be executed by
programmable equipment, such as computers or computer systems and/or processors. Software
that may cause programmable equipment to execute processes may be stored in any storage
device, such as, for example, a computef system (nonvolatile) memory, an optical disk, magnetic
| tape, or magnetic disk. Furthermore, at least some of the processes may be programmed when
the computer system is manufactured or stored on various types of computerfreadable media.
[0040] A “computer,” “computer system,” “host,” or “processor” may be, for example and
without limitation, a processor, microcomputer, minicomputer, server, mainframe, laptop,
personal data assistant (PDA), wireless e-mail device, cellular phone, pager, processor, fax
machine, scanner, or any other programmable device configured to transmit and/or receive data
over a network. Computer systems and computer-based devices disclosed herein may include
memory for storing certain software applications used in obtaining, processing, and
communicating information. It can be appreciated that such memory may be internal or external
with respect to operation of the disclosed embodiments. The memory may also include any
means for storing software, including a hard disk, an optical disk, floppy disk, ROM (read only
memory), RAM (random access memory), PROM (programmable ROM), EEPROM (electrically
erasable PROM) and/or other computer-readable media.
[0041] In various erhbodiments disclosed herein, a single component may be replaced by
multiple components and multiple components may be replaced by a single component to
perform a given function or functions. Except where such substitution would not be operative,

such substitution is within the intended scope of the embodiments. Any servers described herein,
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for example, may be replaced by a “server farm” or other grouping of networked servers (such as
server blades) that are located and configured for cooperative functions. It can be appreciated
that a server farm may serve to distribute workload between/among individual components of the
farm and may expedite computing processes by harnessing the collective and cooperative power
of multiple servers. Such server farms may employ load-balancing software that accomplishes
tasks such as, for example, tracking demand for processing power from different machines,
prioritizing and scheduling tasks based on network demand and/or providing backup contingency
in the event of component failure or reduction in operability.

[0042] While various embodiments have been described herein, it should be apparent that
various modifications, alterations, and adaptations to those embodiments may occur to persons
skilled in the art with attainment of at least some of the advantages. The disclosed embodiments
are therefore intended to include all such modifications, alterations, and adaptations without

departing from the scope of the embodiments as set forth herein.
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CLAIMS

What is claimed is:

1 An earphone as described herein.
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ABSTRACT

A speakerphone set where the speakerphones comprise a wireless network transceiver for
receiving streaming audio from a data source over a local ad hoc wireless network. When the
data source and the speakerphone set are out of range, they transition to an infrastructure wireless
network. If there is no common infrastructure wireless network for both the data source and the
speakerphone set, they connect via the Internet to a host server, which may receive the data from

the data source and transmit it to the speakerphone set.
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PRIORITY CLAIM
5 The present application claims priority to United States provisional application serial

number 61/123,265, filed April 7, 2008, which is incorporated herein by reference.

BACKGROUND
Digital audio players, such as MP3 players and iPods, that store and play digital audio
files, are very popular. Such devices typically comprise a data storage unit for storing and playing
10 the digital audio, and a headphone set that connects to the data storage unit, usually with a /4” or a
3.5 mm jack and associated cord. Often the headphones are in-ear type headphones. The cord,
however, between the headphones and the data storage unit can be cumbersome and annoying to
users, and the length of the cord limits the physical distance between the data storage unit and the
headphones. Accordingly, some cordless headphones have been proposed, such as the Monster
15 iFreePlay cordless headphones from Apple Inc., which include a docking port on one of the
earphones that can connect directly to an iPod Shuffle. Because they have the docking port,
however, the Monster iFreePlay cordless headphones from Apple are quite large and are not in-
ear type phones. Recently, cordless headphones that connect wirelessly via IEEE 802.11 to a
WLAN-ready laptop or personal computer (PC) have been proposed, but such headphones are

20 also quite large and not in-ear type phones.

SUMMARY
In one general aspect, the present invention is directed to a wireless earphone that

comprises a transceiver circuit for receiving streaming audio from a data source, such as a digital
audio player or a computer, over an ad hoc wireless network. When the data source and the

25 earphone are out of range via the ad hoc wireless network, they may transition automatically to a
common infrastructure wireless network (e.g., a wireless LAN). If there is no common
infrastructure wireless network for both the data source and the earphone, the earphone may
connect via an available infrastructure wireless network to a host server. The host server may, for
example, broadcast streaming audio to the earphone and/or transmit to the earphone a network

30 address (e.g., an Internet Protocol (IP) address) for a network-connected content server that
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streams digital audio. The earphone may then connect to the content server using the IP address.
The content server may be an Internet radio server, including, for example, an Internet radio
server that broadcasts streaming audio from the data source or some other content.

These and other advantageous, unique aspects of the wireless earphone are described

below.

FIGURES

Various embodiments of the present invention are described herein by way of example in
conjunction with the following figures, wherein:

Figures 1A-1E are views of a wireless earphone according to various embodiments of the
present invention;

Figures 2A-2D illustrate various communication modes for a wireless earphone according
to various embodiments of the present invention;

Figure 3 is a block diagram of a wireless earphone according to various embodiments of
the present invention;

Figures 4A-4B show the wireless earphone connected to another device according to
various embodiments of the present invention;

Figure 5 is a diagram of a process implemented by a host server according to various
embodiments of the present invention;

Figure 6 is a diagram of a process implemented by the wireless earphone to transition
automatically between wireless networks according to various embodiments of the present
invention;

Figures 7, 8 and 10 illustrate communication systems involving the wireless earphone
according to various embodiments of the present invention;

Figure 9 is a diagram of a headset including a wireless earphone and a microphone
according to various embodiments of the present invention; and

Figure 11 is a diagram of a pair of wireless earphones with a dongle according to various

embodiments of the present invention.

DESCRIPTION

In one general aspect, the present invention is directed to a wireless earphone that receives
streaming audio data via ad hoc wireless networks and infrastructure wireless networks, and that
transitions seamlessly between wireless networks. The earphone may comprise one or more in-
ear, on-ear, or over-ear speaker elements. Two exemplary in-ear earphone shapes for the wireless

earphone 10 are shown in Figures 1A and 1B, respectively, although in other embodiments the
2
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earphone may take different shapes and the exemplary shapes shown in Figures 1A and 1B are
not intended to be limiting. In one embodiment, the earphone transitions automatically and
seamlessly, without user intervention, between communication modes. That is, the earphone may
transition automatically from an ad hoc wireless network to an infrastructure wireless network,
without user intervention. As used herein, an “ad hoc wireless network™ is a network where two
(or more) wireless-capable devices, such as the earphone and a data source, communicate directly
and wirelessly, without using an access point. An “infrastructure wireless network,” on the other
hand, is a wireless network that uses one or more access points to allow a wireless-capable device,
such as the wireless earphone, to connect to a computer network, such as a LAN or WAN
(including the Internet).

Figures 1A and 1B show example configurations for a wireless earphone 10 according to
various embodiments of the present invention. The examples shown in Figures 1A and 1B are not
limiting and other configurations are within the scope of the present invention. As shown in
Figures 1A and 1B, the earphone 10 may comprise a body 12. The body 12 may comprise an ear
canal portion 14 that is inserted in the ear canal of the user of the earphone 10. In various
embodiments, the body 12 also may comprise an exterior portion 15 that is not inserted into user’s
ear canal. The exterior portion 15 may comprise a knob 16 or some other user control (such as a
dial, a pressure-activated switch, lever, etc.) for adjusting the shape of the ear canal portion 14.
That is, in various embodiments, activation (e.g. rotation) of the knob 16 may cause the ear canal
portion 14 to change shape so as to, for example, radially expand to fit snugly against all sides of
the user’s ear canal. Further details regarding such a shape-changing earbud earphone are
described in application PCT/US08/88656, filed 31 December 2008, entitled “Adjustable Shape
Earphone,” which is incorporated herein by reference in its entirety. The earphone 10 also may
comprise a transceiver circuit housed within the body 12. The transceiver circuit, described
further below, may transmit and receive the wireless signals, including receive streaming audio
for playing by the earphone 10. The transceiver circuit may be housed in the exterior portion 15
of the earphone 10 and/or in the ear canal portion 14.

Although the example earphones 10 shown in Figures 1A and 1B include a knob 16 for
adjusting the shape of the ear canal portion 14, the present invention is not so limited, and in other
embodiments, different means besides a knob 16 may be used to adjust the ear canal portion 14.
In addition, in other embodiments, the earphone 10 may not comprise a shape-changing ear canal
portion 14.

In various embodiments, the user may wear two discrete wireless earphones 10: one in

each ear. In such embodiments, each earphone 10 may comprise a transceiver circuit. In such
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embodiments, the earphones 10 may be connected by a string or some other cord-type connector
to keep the earphones 10 from being separated.

In other embodiments, as shown in Figure 1C, a headband 19 may connect the two (left
and right) earphones 10. The headband 19 may be an over-the-head band, as shown in the

5 example of Figure 1C, or the headband may be a behind-the-head band. In embodiments
comprising a headband 19, each earphone 10 may comprise a transceiver circuit; hence, each
earphone 10 may receive and transmit separately the wireless communication signals. In other
embodiments comprising a headband 19, only one earphone 10 may comprise the transceiver
circuit, and a wire may run along the headband 19 to the other earphone 10 to connect thereby the

10 transceiver circuit to the acoustic transducer in the earphone that does not comprise the
transceiver circuit. The embodiment shown in Figure 1C comprises on-ear earphones 10; in other
embodiments, in-ear or over-ear earphones may be used.

In other embodiments, the earphone 10 may comprise a hanger bar 17 that allows the
earphone 10 to clip to, or hang on, the user’s ear, as shown in the illustrated embodiment of

15 Figures 1D-1E. Figure 1D is a perspective view of the earphone and Figure 1E is a side view
according to one embodiment. As shown in the illustrated embodiment, the earphone 10 may
comprise dual speaker elements 106-A, 106-B. One of the speaker elements (the smaller one)
106-A is sized to fit into the cavum concha of the listener’s ear and the other element (the larger
one) 106-B is not. The listener may use the hanger bar to position the earphone on the listener’s

20 ear. In that connection, the hanger bar may comprise a horizontal section that rests upon the
upper external curvature of the listener’s ear behind the upper portion of the auricula (or pinna).
The earphone may comprise a knurled knob that allows the user to adjust finely the distance
between the horizontal section of the hanger bar and the speaker elements, thereby providing, in
such embodiments, another measure of adjustability for the user. More details regarding such a

25 dual element, adjustable earphone may be found in United States provisional patent application
Serial No. 61/054,238, which is incorporated herein by reference in its entirety.

Figures 2A-2D illustrate various communication modes for a wireless data communication
system involving the earphone 10 according to embodiments of the present invention. As shown
in Figure 2A, the system comprises a data source 20 in communication with the earphone 10 via

30 an ad hoc wireless network 24. The earphone 10, via its transceiver circuit (described in more
detail below), may communicate wirelessly with a data source 20, which may comprise a wireless
network adapter 22 for transmitting the digital audio wirelessly. For example, the data source 20
may be a digital audio player (DAP), such as an mp3 player or an iPod, or any other suitable

digital audio playing device, such as a laptop or personal computer, that stores and/or plays digital
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audio files. In other embodiments, the data source 20 may generate analog audio, and the wireless
network adapter 22 may encode the analog audio into digital format for transmission to the
earphone 10.

The wireless network adapter 22 may be an integral part of the data source 20, or it may be
a separate device that is connected to the data source 20 to provide wireless connectivity for the
data source 20. For example, the wireless network adapter 22 may comprise a wireless network
interface card (WNIC) or other suitable transceiver that plugs into a USB port or other port or jack
of the data source 20 (such as a TRS connector) to stream data, e.g., digital audio files, viaa
wireless network (e.g., the ad hoc wireless network 24 or an infrastructure wireless network). The
digital audio transmitted from the data source 20 to the earphone 10 via the wireless networks
may comprise compressed or uncompressed audio. Any suitable file format may be used for the
audio, including mp3, lossy or lossless WMA, Vorbis, Musepack, FLAC, WAV, AIFF, AU, or
any other suitable file format.

When in range, the data source 20 may communicate with the earphone 10 via the ad hoc
wireless network 24 using any suitable wireless communication protocol, including Wi-Fi (e.g.,
IEEE 802.11a/b/g/n), WiMAX (IEEE 802.16), Bluetooth, Zigbee, UWB, or any other suitable
wireless communication protocol. For purposes of the description to follow, it is assumed that the
data source 20 and the earphone 10 communicate using a Wi-Fi protocol, although the invention
is not so limited and other wireless communication protocols may be used in other embodiments
of the invention. The data source 20 and the earphone 10 are considered in range for the ad hoc
wireless network 24 when the signal strengths (e.g., the RSSI) of the signals received by the two
devices are above a threshold minimum signal strength level. For example, the data source 20
and the earphone 10 are likely to be in range for an ad hoc wireless network when then are in
close proximity, such as when the wearer of the earphone 10 has the data source 20 on his/her
person, such as in a pocket, strapped to their waist or arm, or holding the data source in their hand.

When the earphone 10 and the data source 20 are out of range for the ad hoc wireless
network 24, that is, when the received signals degrade below the threshold minimum signal
strength level, both the earphone 10 and the data source 20 may transition automatically to
communicate over an infrastructure wireless network (such as a wireless LAN (WLAN)) 30 that
is in the range of both the earphone 10 and the data source 20, as shown in Figure 2B. The
earphone 10 and the data source 20 (e.g., the wireless network adapter 22) may include firmware,
as described further below, that cause the components to make the transition to a common
infrastructure wireless network 30 automatically and seamlessly, e.g., without user intervention.

The earphone 10 may cache the received audio in a buffer or memory for a time period before
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playing the audio. The cached audio may be played after the connection over the ad hoc wireless
network is lost to give the earphone 10 and the data source 20 time to connect via the
infrastructure wireless network.

For example, as shown in Figure 2B, the infrastructure network may comprise an access
point 32 that is in the range of both the data source 20 and the earphone 10. The access point 32
may be an electronic hardware device that acts as a wireless access point for, and that is
connected to, a wired and/or wireless data communication network 33, such as a LAN or WAN,
for example. The data source 20 and the earphone 10 may both communicate wirelessly with the
access point 32 using the appropriate network data protocol (a Wi-Fi protocol, for example). The
data source 20 and the earphone 10 may both transition automatically to an agreed-upon WLAN
30 that is in the range of both devices when they cannot communicate satisfactorily via the ad hoc
wireless network 24. A procedure for specifying an agreed-upon infrastructure wireless network
30 is described further below. Alternatively, the infrastructure wireless network 30 may have
multiple access points 32a-b, as shown in Figure 2C. In such an embodiment, the data source 20
may communicate wirelessly with one access point 32b and the earphone 10 may communicate
wirelessly with another access point 32a of the same infrastructure wireless network 30. Again,
the data source 20 and the earphone 10 may transition to an agreed-upon WLAN.

If there is no suitable common infrastructure wireless network over which the earphone 10
and the data source 20 can communicate, as shown in Fig. 2D, the earphone 10 may transition to
communicate with an access point 32a for an available (first) wireless network (e.g., WLAN) 30a
that is in the range of the earphone 10. In this mode, the earphone 10 may connect via the
wireless network 30a to a network-enabled host server 40. The host server 40 may be connected
to the wireless network 30a via an electronic data communication network 42, such as the
Internet. In one mode, the host server 40 may transmit streaming digital audio via the networks
33a, 42 to the earphone 10. In another mode, the host server 40 may transmit to the earphone 10 a
network address, such as an Internet Protocol (IP) address, for a streaming digital audio content
server 70 on the network 42. Using the received IP address, the earphone 10 may connect to the
streaming digital audio content server 70 via the networks 30a, 42 to receive and process digital
audio from the streaming digital audio content server 70.

The digital audio content server 70 may be, for example, an Internet radio station server.
The digital audio content server 70 may stream digital audio over the network 42 (e.g., the
Internet), which the earphone 10 may receive and process. In one embodiment, the streaming
digital audio content server 70 may stream digital audio received by the streaming digital audio

content server 70 from the data source 20. For example, where the data source 20 is a wireless-
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capable device, such as a portable DAP, the data source 20 may connect to the streaming digital
audio content server 70 via a wireless network 30b and the network 42. Alternatively, where for
example the data source 20 is non-wireless-capable device, such as a PC, the data source 20 may
have a direct wired connection to the network 42. After being authenticated by the streaming
digital audio content server 70, the data source 20 may stream digital audio to the streaming
digital audio content server 70, which may broadcast the received digital audio over the network
42 (e.g., the Internet). In such a manner, the user of the earphone 10 may listen to audio from the
data source 20 even when (i) the earphone 10 and the data source 20 are not in communication via
an ad hoc wireless network 24 and (ii) the earphone 10 and the data source 20 are not in
communication via a common local infrastructure wireless network 30.

Figure 3 is a block diagram of the earphone 10 according to various embodiments of the
present invention. In the illustréted embddiment, the earphone 10 comprises a transceiver circuit
100 and related peripheral components. As shown in Figure 3, the peripheral components of the
earphone 10 may comprise a power source 102, a microphone 104, one or more acoustic
transducers 106 (e.g., speakers), and an antenna 108. The transceiver circuit 100 and some of the
peripheral components (such as the power source 102 and the acoustic transducers 106) may be
housed within the body 12 of the earphone 10 (see Figure 1). Other peripheral components, such
as the microphone 104 and the antenna 108 may be external to the body 12 of the earphone 10. In
addition, some of the peripheral components, such as the microphone 104, are optional in various
embodiments.

In various embodiments, the transceiver circuit 100 may be implemented as a single
integrated circuit (IC), such as a system-on-chip (SoC), which is conducive to miniaturizing the
components of the earphone 10, which is advantageous if the earphone 10 is to be relatively small
in size, such as an in-ear earphone (see Figures 1A-1B for example). In alternative embodiments,
however, the components of the transceiver circuit 100 could be realized with two or more
discrete ICs or other components, such as separate ICs for the processors, memory, and RF (e.g.,
Wi-Fi) module, for example.

The power source 102 may comprise, for example, a rechargeable or non-rechargeable
battery (or batteries). In other embodiments, the power source 102 may comprise one or more
ultracapacitors (sometimes referred to as supercapacitors) that are charged by a primary power
source. In embodiments where the power source 102 comprises a rechargeable battery cell or an
ultracapacitor, the battery cell or ultracapacitor, as the case may be, may be charged for use, for
example, when the earphone 10 is connected to a docking station or computer. The docking

station may be connected to or part of a computer device, such as a laptop computer or PC. In
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addition to charging the rechargeable power source 102, the docking station and/or computer may
facilitate downloading of data to and/or from the earphone 10. In other embodiments, the power
source 102 may comprise capacitors passively charged with RF radiation, such as described in
U.S. Patent No. 7,027,311. The power source 102 may be coupled to a power source control
module 103 of transceiver circuit 100 that controls and monitors the power source 102.

The acoustic transducer(s) 106 may be the speaker element(s) for conveying the sound to
the user of the earphone 10. According to various embodiments, the earphone 10 may comprise
one or more acoustic transducers 106. For embodiments having more than one transducer, one
transducer may be larger than the other transducer, and a crossover circuit (not shown) may
transmit the higher frequencies to the smaller transducer and may transmit the lower frequencies
to the larger transducer. More details regarding dual element earphones are provided in U.S.
Patent 5,333,206, assigned to Koss Corporation, which is incorporated herein by reference in its
entirety.

The antenna 108 may receive and transmit the wireless signals from and to the wireless
networks 24, 30. A RF (e.g., Wi-Fi) module 110 of the transceiver circuit 100 in communication
with the antenna 108 may, among other things, modulate and demodulate the signals transmitted
from and received by the antenna 108. The RF module 110 communicates with a baseband
processor 112, which performs other functions necessary for the earphone 10 to communicate
using the Wi-Fi (or other communication) protocol.

The baseband processor 112 may be in communication with a processor unit 114, which
may comprise a microprocessor 116 and a digital signal processor (DSP) 118. The
microprocessor 116 may control the various components of the transceiver circuit 100. The DSP
114 may, for example, perform various sound quality enhancements to the digital audio received
by the baseband processor 112, including noise cancellation and sound equalization. The
processor unit 114 may be in communication with a volatile memory unit 120 and a non-volatile
memory unit 122. A memory management unit 124 may control the processor unit’s access to the
memory units 120, 122. The volatile memory 122 may comprise, for example, a random access
memory (RAM) circuit. The non-volatile memory unit 122 may comprise a read only memory
(ROM) and/or flash memory circuits. The memory units 120, 122 may store firmware that is
executed by the processor unit 114. Execution of the firmware by the processor unit 114 may
provide various functionality for the earphone 10, such as the automatic transition between
wireless networks as described herein. The memory units 120, 122 may also cache received

digital audio.
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A digital-to-analog converter (DAC) 125 may convert the digital audio from the processor
unit 114 to analog form for coupling to the acoustic transducer(s) 106. An I?S interface 126 or
other suitable serial or parallel bus interface may provide the interface between the processor unit
114 and the DAC 125. An analog-to-digital converter (ADC) 128, which also communicates with
the IS interface 126, may convert analog audio signals picked up by the microphone 104 for
processing by the processor unit 114.

The transceiver circuit 100 also may comprise a USB or other suitable interface 130 that
allows the earphone 10 to be connected to an external device via a USB cable or other suitable
link. As shown in Figure 4A, the external device may be a docking station 200 connected to a
computer device 202. Also, in various embodiments, the earphone 10 could be connected directly
to the computer 202 without the docking station 200. In addition, the external device may be a
DAP 210, as shown in Figure 4B. In that way, the earphone 10 could connect directly to a data
source 20, such as the DAP 210 or the computer 202, through the USB port 130. In addition,
through the USB port 130, the earphone 10 may connect to a PC 202 or docking station 202 to
charge up the power source 102 and/or to get downloads (e.g., data or firmware).

According to various embodiments, the earphone 10 may have an associated web page
that a user may access through the host server 40 (see Figure 2D) or some other server. An
authenticated user could log onto the website from a client computing device 50 (e.g., laptop, PC,
handheld computer device, etc., including the data source 20) (see Figure 2D) to access the web
page for the earphone 10 to set various profile values for the earphone 10. For example, at the
web site, the user could set various content features and filters, as well as adjust various sound
control features, such as treble, bass, frequency settings, noise cancellation settings, etc. In
addition, f[he user could set preferred streaming audio stations, such as preferred Internet radio
stations or other streaming audio broadcasts. That way, instead of listening to streaming audio
from the data source 20, the user could listen to Internet radio stations or other streaming audio
broadcasts received by the earphone 10. In such an operating mode, the earphone user, via the
web site, may prioritize a number of Internet radio stations or 6ther broadcast sources (hosted by
streaming digital audio content servers 70). With reference to Figure 7, the host server 40 may
send the IP address for the earphone user’s desired (e.g., highest priority) Internet radio station to
the earphone 10. A button 11 on the earphone 10, such as on the rotating dial 16 as shown in the
examples of Figures 1A and 1B, may allow the user to cycle through the preset preferred Internet
radio stations. That is, for example, when the user presses the button 11, an electronic
communication may be transmitted to the host server 40 via the wireless network 30, and in

response to receiving the communication, the host server 40 may send the IP address for the

9

Page 189 of 224 Koss 2020

IPR2021-00297



Attorney Docket No. 080188PCT
WO 2009/126614 PCT/US2009/039754

user’s next highest rated Internet radio station via the network 42 to the earphone 10. The

earphone 10 may then connect to the streaming digital audio content server 70 for that Internet

radio station using the IP address provided by the host server 40. This process may be repeated,

e.g., cycled through, for each preset Internet radio station configured by the user of the earphone
5 10.

At the web site for the earphone 10 hosted on the host server 40, in addition to establishing
the identification of digital audio sources (e.g., IDs for the user’s DAP or PC) and earphones, the
user could set parental or other user controls. For example, the user could restrict certain Internet
radio broadcasts based on content or parental ratings, etc. That is, for example, the user could

10 configure a setting through the web site that prevents the host server 40 from sending an IP
address for a streaming digital audio content server 70 that broadcasts explicit content based on a
rating for the content. In addition, if a number of different earphones 10 are registered to the
same user, the user could define separate controls for the different earphones 10 (as well as
customize any other preferences or settings particular to the earphones 10, including Internet radio

15 stations, sound quality settings, etc. that would later be downloaded to the earphones 10). In
addition, in modes where the host server 40 streams audio to the earphone 10, the host server 40
may log the files or content streamed to the various earphones 10, and the user could view at the
web site the files or content that were played by the earphones 10. In that way, the user could
monitor the files played by the earphones 10.

20 In addition, the host server 40 may provide a so-called eavesdropping function according
to various embodiments. The eavesdropping service could be activated via the web site. When
the service is activated, the host server 40 may transmit the content that it is delivering to a first
earphone 10a to another, second earphone 10b, as shown in Figure 8. Alternatively, the host
server 40 may transmit to the second earphone 10b the most recent IP address for a streaming

25 digital audio content server 70 that was sent to the first earphone 10a. The second earphone 10b
may then connect to the streaming digital audio content server 70 that the first earphone 10a is
currently connected. That way, the user of the second earphone 10b, which may be a parent, for
example, may directly monitor the content being received by the first earphone 10a, which may
belong to a child of the parent.

30 This function also could be present in the earphones 10 themselves, allowing a parent (or
other user) to join an ad-hoc wireless network and listen to what their child (or other listener) is
hearing. For example, with reference to Figure 10, a first earphone 10a may receive wireless
audio, such as from the data source 20 or some other source, such as the host server 40. The first

earphone 10a may be programmed with firmware to broadcast the received audio to a second
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earphone 10b via an ad hoc wireless network 24. That way, the wearer of the second earphone
10b can monitor in real-time the content being played by the first earphone 10a.

At the web site, the user may also specify the identification number (“ID”) of their
earphone(s) 10, and the host server 40 may translate the ID to the current internet protocol (IP)
addresses for the earphone 10 and for the data source 20. This allows the user to find his or her
data source 20 even when it is behind a firewall or on a changing IP address. That way, the host
server 40 can match the audio from the data source 20 to the appropriate earphone 10 based on the
specified device ID. The user also could specify a number of different data sources 20. For
example, the user’s DAP may have one specified IP address and the user’s home (or work)
computer may have another specified IP address. Via the web site hosted by the host server 40,
the user could specify or prioritize from which source (e.g., the user’s DAP or computer) the
earphone 10 is to receive content.

The host server 40 (or some other server) may also push firmware upgrades and/or data
updates to the earphone 10 using the IP addresses of the earphone 10 via the networks 30, 42. In
addition, a user could download the firmware upgrades and/or data updates from the host server
40 to the client computing device 202 (see Figure 4A) via the Internet, and then download the
firmware upgrades and/or data updates to the earphone 10 when the earphone 10 is connected to
the client computer device 202 (such as through a USB port and/or the docking station 200).

Whether the downloads are transmitted wirelessly to the earphone 10 or via the client
computing device 202 may depend on the current data rate of the earphone 10 and the quantity of
data to be transmitted to the earphone 10. For example, according to various embodiments, as
shown in the process flow of Figure 5, the host server 40 may be programmed, at step 50, to make
a determination, based on the current data rate for the earphone 10 and the size of the update,
whether the update should be pushed to the earphone 10 wirelessly (e.g., via the WLAN 30a in

Figure 2D). If the update is too large and/or the current data rate is too low that the performance

-of the earphone 10 will be adversely affected, the host server 40 may refrain from pushing the

update to the earphone 10 wirelessly and wait instead to download the update to the client
computing device 202 at step 51. Conversely, if the host server 40 determines that, given the size
of the update and the current data rate for the earphone 10 that the performance of the earphone
10 will not be adversely affected, the host server 40 may transmit the update wirelessly to the
earphone 10 at step 52.

As mentioned above, the processor unit 114 of the speakerphones 14 may be programmed,
via firmware stored in the memory 120, 122, to have the ability to transition automatically from

the ad hoc wireless network 24 to an infrastructure wireless network 30 (such as a WLAN) when
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the quality of the signal on the ad hoc wireless network 24 degrades below a suitable threshold
(such as when the data source 20 is out of range for an ad hoc wireless network). In that case, the
earphone 10 and the data source 20 may connect to a common infrastructure wireless network
(e.g., WLAN) (see, for example, Figures 2B-2C). Through the web site for the earphone 10,
described above, the user could specify a priority of infrastructure wireless networks 30 for the
data source 20 and the earphone 10 to connect to when the ad hoc wireless network 24 is not
available. For example, the user could specify a WLAN servicing his/her residence first, a
WLAN servicing his/her place of employment second, etc. During the time that the earphone 10
and the data source 20 are connected via the ad hoc wireless network 24, the earphone 10 and the
data source 20 may exchange data regarding which infrastructure networks are in range. When
the earphone 10 and the data source 20 are no longer in range for the ad hoc wireless network 24
(that is, for example, the signals between the device degrade below an acceptable level), they may
both transition automatically to the highest prioritized infrastructure wireless network whose
signal strength is above a certain threshold level. That way, even though the earphone 10 and the
data source 20 are out of range for the ad hoc wireless network 24, the earphone 10 may still
receive the streaming audio from the data source 20 via the infrastructure wireless network 30
(see Figs. 2B-2C).

When none of the preferred infrastructure networks is in range, the earphone 10 may
connect automatically to the host server 40 via an available infrastructure wireless network 30
(see Fig. 2D), e.g., the infrastructure wireless network 30 having the highest RSSI and to which
the earphone 10 is authenticated to use. The host server 40, as mentioned above, may transmit IP
addresses to the earphone 10 for streaming digital audio content servers 70 or the host sever 40
may stream digital audio to the earphone 10 itself when in this communication mode.

Figure 6 is a diagram of the process flow, according to one embodiment, implemented by
the transceiver circuit 100 of the earphone 10. The process shown in Figure 6 may be
implemented in part by the processor unit 114 executing firmware stored in a memory unit 120,
122 of the transceiver circuit 100. At step 61, the earphone 10 may determine if it can
communicate with the data source 20 via an ad hoc wireless network 24. That is, the earphone 10
may determine if the strength of the wireless signals from the data source 20 exceed some
minimum threshold. If so, the data source 20 and the earphone 10 may communicate wirelessly
via the ad hoc wireless network 24 (see Figure 2A). While in this communication mode, at step
62, the data source 20 and the earphone 10 also may exchange data regarding the local
infrastructure wireless networks, if any, in the range of the data source 20 and the earphone 10,

respectively. For example, the earphone 10 may transmit the ID of local infrastructure wireless
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networks 30 that the earphone 10 can detect whose signal strength (e.g., RSSI) exceeds some
minimum threshold level. Similarly, the data source 20 may transmit the ID the local
infrastructure wireless networks 30 that the data source 20 can detect whose signal strength (e.g.,
RSSI) exceeds some minimum threshold level. The earphone 10 may save this data in a memory
unit 120, 122. Similarly, the data source 20 may store in memory the wireless networks that the
earphone 10 is detected.

The data source 20 and the earphone 10 may continue to communicate via the ad hoc
wireless network mode 24 until they are out of range (e.g., the signal strengths degrade below a
minimum threshold level). If an ad hoc wireless network 24 is not available at block 61, the
transceiver circuit 100 and the data source 20 may execute a process, shown at block 63, to
connect to the user’s highest prioritized infrastructure wireless network 30. For example, of the
infrastructure wireless networks whose signal strength exceeded the minimum threshold for both
the earphone 10 and the data source 20 determined at step 62, the earphone 10 and the data source
20 may both transition to the infrastructure wireless network 30 having the highest priority, as
previously set by the user (seen Figures 2B-2C, for example). For example, if the user’s highest
prioritized infrastructure wireless network 30 is not available, but the user’s second highest
prioritized infrastructure wireless network 30 is, the earphone 10 and the data source 20 may both
transition automatically to the user’s second highest prioritized infrastructure wireless network 30
at block 64. As shown by the loop with block 65, the earphone 10 and the data source 20 may
continue to communicate via one of the user’s prioritized infrastructure wireless networks 30 as
long as the infrastructure wireless network 30 is available. If the infrastructure wireless network
becomes unavailable, the process may return to block 61.

If, however, no ad hoc wireless network and none of the user’s prioritized infrastructure
wireless networks are available, the earphone 10 may transition automatically to connect to the
host server 40 at block 66 (see Figure 2D) using an available infrastructure wireless network 30.
At block 67, the host server 40 may transmit an IP address to the earphone 10 for one of the
streaming digital audio content servers 70, and at block 68 the earphone 10 may connect to the
streaming digital audio content server 70 using the received IP address. At step 69, as long as the
earphone 10 is connected to the streaming digital audio content server 70, the earphone 10 may
continue to communicate in this mode. However, if the earphone 10 loses its connection to the
digital audio content server 70, the process may return to block 61 in one embodiment. As
mentioned above, at block 67, instead of sending an IP address for a streaming digital audio
content server 70, the host server 40 may stream digital audio to the earphone 10. The user, when

configuring their earphone 10 preferences via the web site, may specify and/or prioritize whether
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the host server 40 is to send IP addresses for the streaming digital audio content servers 70 and/or
whether the host server 40 is to stream audio to the earphone 10 itself.

In another embodiment, the earphone 10 may be programmed to transition automatically
to the host server 40 when the earphone 10 and the data source 20 are not in communication via
the ad hoc wireless network 24. That is, in such an embodiment, the earphone 10 may not try to
connect via a local infrastructure wireless network 30 with the data source 20, but instead
transition automatically to connect to the host server 40 (see Figure 2D).

In various embodiments, as shown in Figure 1B, the button 11 or other user selection
device that allows the wearer of the earphone 10 to indicate approval and/or disapproval of songs
or other audio files listened to by the wearer over an Internet radio station. The
approval/disapproval rating, along with metadata for the song received by the earphone 10 with
the streaming audio, may be transmitted from the transceiver circuit 100 of the earphone 10 back
to the host server 40, which may log the songs played as well as the ratings for the various
songs/audio files. In addition to being able to view the logs at the website, the host server 40 (or
some other server) may send an email or other electronic communication to the earphone user, at
a user specified email address or other address, which the user might access from their client
communication device 50 (see Figure 2D). The email or other electronic communication may
contain a listing of the song/audio files for which the user gave approval ratings using the button
11 or other user selection device. Further, the email or other electronic communication may
provide a URL link for a URL at which the user could download song/audio files that the user
rated (presumably song/audio files for which the user gave an approval rating). In some
instances, the user may be required to pay a fee to download the song/audio file.

The user song ratings also may be used by the host server 40 to determine the user’s
musical preferences and offer new music that the user might enjoy. More details about generating
user play lists based on song ratings may be found in published U.S. patent applications Pub. No.
2006/0212444, Pub. No. 2006/0206487, and Pub. No. 2006/0212442, and U.S. Patent 7,003,515,
which are incorporated herein by reference in their entirety.

In addition or alternatively, the user could log onto a web site hosted by the host server 40
(or some other server) to view the approval/disapproval ratings that the user made via the button
11 on the earphone 10. The web site may provide the user with the option of downloading the
rated songs/audio files (for the host server 40 or some other server system) to their client
computer device 50. The user could then have their earphone 10 connect to their client computer
device 50 as a data source 20 via an ad hoc wireless network 24 (see Figure 2A) or via an

infrastructure wireless network (see Figures 2B-2D) to listen to the downloaded songs. In
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addition, the user could download the song files from their client computer device 50 to their DAP
and listen to the downloaded song files from their DAP by using their DAP as the data source 20
in a similar manner.

Another application of the headsets may be in vehicles equipped with Wi-Fi or other
wireless network connectivity. Published PCT application WO 2007/136620, which is
incorporated herein by reference, discloses a wireless router for providing a Wi-Fi or other local
wireless network for a vehicle, such as a car, truck, boat, bus, etc. In a vehicle having a Wi-Fi or
other local wireless network, the audio for other media systems in the vehicle could be broadcast
over the vehicle’s wireless network. For example, if the vehicle comprises a DVD player, the
audio from the DVD system could be transmitted to the router and broadcast over the vehicle’s
network. Similarly, the audio from terrestrial radio stations, a CD player, or an audio cassette
player could be broadcast over the vehicle’s local wireless network. The vehicle’s passengers,
equipped with the earphones 10, could cycle through the various audio broadcasts (including the
broadcasts from the vehicle’s media system as well as broadcasts from the host server 40, for
example) using a selection button 11 on the earphone 10. The vehicle may also be equipped with
a console or terminal, etc., through which a passenger could mute all of the broadcasts for direct
voice communications, for example.

As described above, the earphones 10 may also include a microphone 104, as shown in the
example of Figure 9. The headset 90 shown in Figure 9 includes two earphones 10, both of which
may include a transceiver circuit 100 or only one of which may include the transceiver circuit, as
discussed above. The microphone 104 could be used to broadcast communications from one
earphone wearer to another earphone wearer. For example, one wearer could activate the
microphone by pressing a button 92 on the headset 90. The headset 90 may then transmit a
communication via an ad hoc wireless network 24 or other wireless network to a nearby recipient
(or recipients) equipped with a headset 90 with a transceiver circuit 100 in one or both of the
earphones 10. When such communication is detected by the recipient’s headset 90, the streaming
audio received over the wireless network by the recipient’s headset 90 may be muted, and the
intercom channel may be routed to the transducer(s) of the recipient’s headset 90 for playing for
the recipient. This functionality may be valuable and useful where multiple wearers of the
headsets 90 are in close proximity, such as on motorcycles, for example.

Another exemplary use of the earphones 10 is in a factory, warehouse, construction site, or
other environment that might be noisy. Persons (e.g., workers) in the environment could use the
earphones 10 for protection from the surrounding noise of the environment. From a console or

terminal, a person (e.g., a supervisor) could select a particular recipient for a communication over
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the Wi-Fi network (or other local wireless network). The console or terminal may have buttons,
dials, or switches, etc., for each user/recipient, or it could have one button or dial through which
the sender could cycle through the possible recipients. In addition, the console or terminal could
have a graphical user interface, through which the sender may select the desired recipient(s).

As mentioned above, the earphones 10 may comprise a USB port. In one embodiment, as
shown in Figure 11, the user may use an adapter 150 that connects to the USB port of each
earphone 10. The adapter 150 may also have a plug connector 152, such as a 3.5 mm jack, which
allows the user to connect the adapter 150 to devices having a corresponding port for the
connector 152. When the earphones 10 detect a connection via their USB interfaces in such a
manner, the Wi-Fi (or other wireless protocol) components may shut down or go into sleep mode,
and the earphones 10 will route standard headphone level analog signals to the transducer(s) 106.
This may be convenient in environments where wireless communications are not permitted, such
as airplanes, but where there is a convenient source of audio contact. For example, the adapter
150 could plug into a person’s DAP. The DSP 118 of the earphone 10 may still be operational in
such a non-wireless mode to provide noise cancellation and any applicable equalization.

The examples presented herein are intended to illustrate potential and specific
implementations of the embodiments. It can be appreciated that the examples are intended
primarily for purposes of illustration for those skilled in the art. No particular aspect of the
examples is/are intended to limit the scope of the described embodiments.

According to various embodiments, therefore, the present invention is directed to an
earphone 10 that comprises a body 12, where the body 12 comprises: (i) at least one acoustic
transducer 106 for converting an electrical signal to sound; (ii) an antenna 108; and (iii) a
transceiver circuit 100 in communication with the at least one acoustic transducer 106 and the
antenna 108. The transceiver circuit 100 is for receiving and transmitting wireless signals via the
antenna 108, and the transceiver circuit 100 is for outputting the electrical signal to the at least
one acoustic transducer 106. The wireless transceiver circuit also comprises firmware, which
when executed by the transceiver circuit, causes the transceiver circuit to: (i) receive digital audio
wirelessly from a data source 20 via an ad hoc wireless network 24 when the data source 20 is in
wireless communication range with the earphone 10 via the ad hoc wireless network 24; and (ii)
when the data source 20 is not in wireless communication range with the earphone 10 via the ad
hoc wireless network 24, transition automatically to receive digital audio via an infrastructure
wireless network 30.

According to various implementations, the data source may comprise a portable digital

audio player, such as an MP3 player, iPod, or laptop computer, or a nonportable digital audio
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player, such as a personal computer. In addition, the transceiver circuit 100 may comprise: (i) a
wireless communication module 110 (such as a Wi-Fi or other wireless communication protocol
module); (ii) a processor unit 114 in communication with the wireless communication module
110; (iii) a non-volatile memory unit 122 in communication with the processor unit 114; and (iv)
a volatile memory 120 unit in communication with the processor unit 114. The infrastructure
wireless network may comprise a WLAN. The transceiver circuit 100 may receive digital audio
from the data source 20 via the infrastructure wireless network 30 when the data source 20 is not
in wireless communication range with the earphone 10 via the ad hoc wireless network 24. The
transceiver circuit firmware, when executed by the transceiver circuit 100, may cause the
transceiver circuit 100 of the earphone 10 to transition automatically to a pre-set infrastructure
wireless network 30 that the data source 20 transitions to when the data source 20 is not in
wireless communication range with the earphone 10 via the ad hoc wireless network 24 and when
the pre-set infrastructure wireless network 30 is in range of both the earphone 10 and the data
source 20. In addition, the transceiver circuit firmware, when executed by the transceiver circuit
100, may cause the transceiver circuit 100 of the earphone 10 to transmit data via the ad hoc
wireless network 24 to the data source 20 regarding one or more infrastructure wireless networks
30 detected by the transceiver circuit 100 when the earphone 10 and the data source 20 are
communicating via the ad hoc wireless network 24.

In addition, the transceiver circuit firmware, when executed by the transceiver circuit 100,
may cause the transceiver circuit 100 of the earphone 10 to connect to a host server 40 via an
available infrastructure wireless network 30 when the data source 20 is not in wireless
communication range with the earphone 10 via the ad hoc wireless network 24. The earphone 10
may receive streaming digital audio from the host server 40 via the infrastructure wireless
network 30. In addition, the earphone 10 may receive a first network address for a first streaming
digital audio content server 70 from the host server 40 via the infrastructure wireless network 30.
In addition, the earphone 10 may comprise a user control, such as button 11, dial, pressure switch,
or other type of user control, that, when activated, causes the earphone 10 to transmit an electronic
request via the infrastructure wireless network 30 to the host server 40 for a second network
address for a second streaming digital audio content server 70.

In other embodiments, the present invention is directed to a system that comprises: (i) a
data source 20 for wirelessly transmitting streaming digital audio; and (ii) a wireless earphone 10
that is in wireless communication with the data source 20. In yet other embodiments, the present
invention is directed to a communication system that comprises: (i) a host server 40; (ii) a first

streaming digital audio content server 70 that is connected to the host server 40 via a data network
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42; and (iii) a wireless earphone 10 that is in communication with the host server 40 via a wireless
network 30. The host server 40 is programmed to transmit to the earphone 10 a first network
address for the first streaming digital audio content server 70 on the data network 42. The host
server 40 and the streaming digital audio content server(s) 70 each may comprise one or more
5 processor circuits and one or more memory circuits (e.g., ROM circuits and/or RAM circuits).
In yet another embodiment, the present invention is directed to a headset that comprises:
(i) a first earphone 10a that comprises one or more acoustic transducers 10b for converting a first
electrical signal to sound; and (ii) a second earphone 10b, connected to the first earphone 10a,
wherein the second earphone 10b comprises one or more acoustic transducers10b for converting a
10 second electrical signal to sound. In one embodiment, the first earphone 10a comprises: (i) a first
antenna 108; and (ii) a first transceiver circuit 100 in communication with the one or more
acoustic transducers 106 of the first earphone 10a and in communication with the first antenna
108. The first transceiver circuit 100 is for receiving and transmitting wireless signals via the first
antenna 108, and for outputting the first electrical signal to the one or more acoustic transducers
15 10b of the first earphone 10a. The first transceiver circuit 100 also may comprise firmware,
which when executed by the first transceiver circuit 100, causes the first transceiver circuit 100 to:
(i) receive digital audio wirelessly from a data source 20 via an ad hoc wireless network 24 when
the data source 20 is in wireless communication range with the first earphone 10a via the ad hoc
wireless network 24; and (ii) when the data source 20 is not in wireless communication range with
20 the first earphone 10a via the ad hoc wireless network 24, transition automatically to receive
digital audio via an infrastructure wireless network 30.
In various implementations, the headset further may comprise a head band 19 that is
connected to the first and second earphones 10. In addition, the headset 19 further may comprise
a microphone 104 having an output connected to the first transceiver circuit 100. In one
25 embodiment, the first transceiver circuit 100 is for outputting the second electrical signal to the
one or more acoustic transducers 106 of the second earphone 10b. In another embodiment, the
second earphone 10b comprises: (i) a second antenna 108; and (ii) a second transceiver circuit 100
in communication with the one or more acoustic transducers 106 of the second earphone 10b and
in communication with the second antenna 108. The second transceiver circuit 100 is for
30 receiving and transmitting wireless signals via the second antenna 108, and for outputting the
second electrical signal to the one or more acoustic transducers 106 of the second earphone 10b.
The second transceiver circuit 100 may comprise firmware, which when executed by the second
transceiver circuit 100, causes the second transceiver circuit 100 to: (i) receive digital audio

wirelessly from the data source 20 via the ad hoc wireless network 24 when the data source 20 is
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in wireless communication range with the second earphone10b via the ad hoc wireless network
24; and (ii) when the data source 20 is not in wireless communication range with the second
earphone 10b via the ad hoc wireless network 24, transition automatically to receive digital audio
via the infrastructure wireless network 30.

In addition, according to various embodiments, the first earphone 10a may comprise a first
data port and the second earphone 10b may comprise a second data port. In addition, the headset
may further comprise an adapter or dongle 150 connected to the first data port of the first
earphone 10a and to the second data port of the second earphone 10b, wherein the adapter 150
comprises an output plug connector 152 for connecting to a remote device.

In addition, according to other embodiments, the present invention is directed to a method

- that comprises the steps of: (i) receiving, by a wireless earphone, via an ad hoc wireless network,

digital audio from a data source when the data source is in wireless communication with the
earphone via the ad hoc wireless network; (ii) converting, by the wireless earphone, the digital
audio to sound; and (iii) when the data source is not in wireless communication with the earphone,
transitioning automatically, by the earphone, to receive digital audio via an infrastructure wireless
network.

In various implementations, the step of transitioning automatically by the earphone to
receive digital audio via an infrastructure wireless network may comprises transitioning
automatically to receive digital audio from the data source via an infrastructure wireless network
when the data source is not in wireless communication range with the earphone via the ad hoc
wireless network. In addition, the method may further comprise the step of receiving by the
wireless earphone from the data source via the ad hoc wireless network data regarding one or
more infrastructure wireless networks detected by data source when the earphone and the data
source are communicating via the ad hoc wireless network.

In addition, the step of transitioning automatically by the earphone to receive digital audio
via an infrastructure wireless network comprises may transitioning automatically to receive digital
audio from a host sever via the infrastructure wireless network when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network. Additionally,
the step of transitioning automatically by the earphone to receive digital audio via an
infrastructure wireless network may comprise: (i) receiving, by the wireless earphone via the
infrastructure wireless network, from a host server connected to the infrastructure wireless
network, a network address for a streaming digital audio content server; and (ii) connecting, by
the wireless earphone, to the streaming digital audio content server using the network address

received from the host server.
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It is to be understood that the figures and descriptions of the embodiments have been
simplified to illustrate elements that are relevant for a clear understanding of the embodiments,
while eliminating, for purposes of clarity, other elements. For example, certain operating system
details for the various computer-related devices and systems are not described herein. Those of
ordinary skill in the art will recognize, however, that these and other elements may be desirable in
a typical processor or computer system. Because such elements are well known in the art and
because they do not facilitate a better understanding of the embodiments, a discussion of such
elements is not provided herein.

In general, it will be apparent to one of ordinary skill in the art that at least some of the
embodiments described herein may be implemented in many different embodiments of software,
firmware and/or hardware. The software and firmware code may be executed by a processor or
any other similar computing device. The software code or specialized control hardware that may
be used to implement embodiments is not limiting. For example, embodiments described herein
may be implemented in computer software using any suitable computer software language type.
Such software may be stored on any type of suitable computer-readable medium or media, such
as, for example, a magnetic or optical storage medium. The operation and behavior of the
embodiments may be described without specific reference to specific software code or specialized
hardware components. The absence of such specific references is feasible, because it is clearly
understood that artisans of ordinary skill would be able to design software and control hardware to
implement the embodiments based on the present description with no more than reasonable effort
and without undue experimentation.

Moreover, the processes associated with the present embodiments may be executed by
programmable equipment, such as computers or computer systems and/or processors. Software
that may cause programmable equipment to execute processes may be stored in any storage
device, such as, for example, a computer system (nonvolatile) memory, an optical disk, magnetic
tape, or magnetic disk. Furthermore, at least some of the processes may be programmed when the
computer system is manufactured or stored on various types of computer-readable media.

A “computer,” “computer system,” “host,” “host server,” “server,” or “processor” may be,
for example and without limitation, a processor, microcomputer, minicomputer, server,
mainframe, laptop, personal data assistant (PDA), wireless e-mail device, cellular phone, pager,
processor, fax machine, scanner, or any other programmable device configured to transmit and/or
receive data over a network. Such components may comprise: one or more processor circuits; and
one more memory circuits, including ROM circuits and RAM circuits. Computer systems and

computer-based devices disclosed herein may include memory for storing certain software
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applications used in obtaining, processing, and communicating information. It can be appreciated
that such memory may be internal or external with respect to operation of the disclosed
embodiments. The memory may also include any means for storing software, including a hard
disk, an optical disk, floppy disk, ROM (read only memory), RAM (random access memory),

5 PROM (programmable ROM), EEPROM (electrically erasable PROM) and/or other computer-
readable media.

In various embodiments disclosed herein, a single component may be replaced by multiple
components and multiple components may be replaced by a single component to perform a given
function or functions. Except where such substitution would not be operative, such substitution is

10 within the intended scope of the embodiments. Any servers described herein, such as the host
server 40, for example, may be replaced by a “server farm” or other grouping of networked
servers (such as server blades) that are located and configured for cooperative functions. It can be
appreciated that a server farm may serve to distribute workload between/among individual
components of the farm and may expedite computing processes by harnessing the collective and

15 cooperative power of multiple servers. Such server farms may employ load-balancing software
that accomplishes tasks such as, for example, tracking demand for processing power from
different machines, prioritizing and scheduling tasks based on network demand and/or providing
backup contingency in the event of component failure or reduction in operability.

While various embodiments have been described herein, it should be apparent that various

20 modifications, alterations, and adaptations to those embodiments may occur to persons skilled in
the art with attainment of at least some of the advantages. The disclosed embodiments are
therefore intended to include all such modifications, alterations, and adaptations without departing

from the scope of the embodiments as set forth herein.
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CLAIMS
What is claimed is:
1. An earphone comprising:
a body, wherein the body comprises:
at least one acoustic transducer for converting an analog electrical signal to sound;
an antenna; and
a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals
via the antenna, and wherein the transceiver circuit is for outputting the analog electrical
signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware, which when executed by the transceiver circuit, causes the
transceiver circuit to:
receive digital audio wirelessly from a data source via an ad hoc wireless network
when the data source is in wireless communication range with the earphone via
the ad hoc wireless network; and
when the data source is not in wireless communication range with the earphone via
the ad hoc wireless network, transition automatically to receive digital audio
via an infrastructure wireless network.
2. The earphone of claim 1, wherein the data source comprises a digital audio player.
3. The earphone of claim 1, wherein the transceiver circuit comprises:
a wireless communication module;
a processor unit in communication with the wireless communication module;
a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

4. The earphone of claim 3, wherein the wireless communication module comprises a Wi-Fi
communication module.

5. The earphone of claim 1, wherein the infrastructure wireless network comprises a WLAN.
6. The earphone of claim 1, wherein the transceiver circuit is for receiving digital audio from

the data source via the infrastructure wireless network when the data source is not in wireless
communication range with the earphone via the ad hoc wireless network.

7. The earphone of claim 6, wherein the infrastructure wireless network is a pre-set
infrastructure wireless network that the data source transitions to when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network and when the
pre-set infrastructure wireless network is in range of both the earphone and the data source.
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8 The earphone of claim 7, wherein the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to transmit data via the ad hoc wireless network to
the data source regarding one or more infrastructure wireless networks detected by the transceiver
* circuit when the earphone and the data source are communicating via the ad hoc wireless network.
9. The earphone of claim 8, wherein the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host server via a second
infrastructure wireless network when (1) the data source is not in wireless communication range
with the earphone via the ad hoc wireless network and (2) the data source and the earphone are
not in wireless communication via the pre-set infrastructure wireless network.
10. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host server via the infrastructure
wireless network when the data source is not in wireless communication range with the earphone
via the ad hoc wireless network.
11.  The earphone of claim 10, wherein the earphone is for receiving streaming digital audio
from the host server via the infrastructure wireless network.
12.  The earphone of claim 10, wherein the earphone is for receiving a first network address
for a first streaming digital audio content server from the host server via the infrastructure
wireless network.
13.  The earphone of claim 12, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless
network to the host server for a second network address for a second streaming digital audio
content server.
14.  The earphone of claim 13, wherein the user control comprises a button.
15. A system comprising:
a data source for wirelessly transmitting streaming digital audio; and
a wireless earphone that comprises:
at least one acoustic transducer for converting an analog electrical signal to sound;
an antenna; and
a transceiver circuit in communication with the at least one acoustic transducer and the
antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals
via the antenna, and wherein the transceiver circuit is for outputting the analog electrical
signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware, which when executed by the transceiver circuit, causes the
transceiver circuit to:
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receive the streaming digital audio wirelessly from the data source via an ad hoc
wireless network when the data source is in wireless communication range with
the earphone via the ad hoc wireless network; and
when the data source is not in wireless communication range with the earphone via
the ad hoc wireless network, transition automatically to receive streaming
digital audio via an infrastructure wireless network.
16.  The system of claim 15, wherein the data source comprises a digital audio player.
17.  The system of claim 15, further comprising a host server that is in communication with the
wireless earphone via the infrastructure wireless network.
18.  The system of claim 17, wherein the firmware of the transceiver circuit of the wireless
earphone, when executed by the transceiver circuit, causes the transceiver circuit of the earphone
to connect to the host server via the infrastructure wireless network when the data source is not in
wireless communication range with the earphone via the ad hoc wireless network.
19.  The system of claim 17, wherein the host server is for streaming digital audio to the
earphone via the infrastructure wireless network.
20.  The system of claim 17, wherein the host server is for transmitting a first network address
for a first streaming digital audio content server to the earphone via the infrastructure wireless
network
21.  The system of claim 20, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the infrastructure wireless
network to the host server for a second network address for a second streaming digital audio
content server.
22.  The earphone of claim 21, wherein the user control comprises a button.
23.  The system of claim 18, wherein the host server hosts a web page for the wireless
earphone through which a user is capable of configuring one or more settings for the wireless
earphone.
24.  The system of claim 15, wherein the infrastructure wireless network comprises a WLAN.
25.  The system of claim 15, wherein the firmware, when executed by the infrastructure
wireless network is a pre-set infrastructure wireless network that the data source transitions to
when the data source is not in wireless communication range with the earphone via the ad hoc
wireless network and when the pre-set infrastructure wireless network is in range of both the
earphone and the data source.
26.  The system of claim 25, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to transmit data via the ad hoc wireless network to

24
Page 204 of 224 Koss 2020
IPR2021-00297



Attorney Docket No. 080188PCT

WO 2009/126614 PCT/US2009/039754

the data source regarding one or more infrastructure wireless networks detected by the transceiver

circuit when the earphone and the data source are communicating via the ad hoc wireless network.

27.  The system of claim 26, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second

infrastructure wireless network when (1) the data source is not in wireless communication range

with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the pre-set infrastructure wireless network.

28.  The system of claim 27, wherein the host server is for streaming digital audio to the

earphone via the infrastructure wireless network.

29.  The system of claim 27, wherein the host server is for transmitting a first network address

for a first streaming digital audio content server to the earphone via the infrastructure wireless

network

30.  The system of claim 29, wherein the earphone comprises a user control that, when

activated, causes the earphone to submit an electronic request via the infrastructure wireless

network to the host server for a second network address for a second streaming digital audio

content server.

31.  The earphone of claim 30, wherein the user control comprises a button.

32. A system comprising:

a host server;

a first streaming digital audio content server that is connected to the host server via a data
network; and

a wireless earphone that is in communication with the host server via a wireless network, wherein
the host server is programmed to transmit to the earphone a first network address for the first
streaming digital audio content server.

33.  The system of claim 32, wherein the wireless earphone comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the antenna,
wherein the transceiver circuit is for receiving and transmitting wireless signals via the
antenna, and wherein the transceiver circuit is for outputting the analog electrical signal to the
at least one acoustic transducer, and wherein the wireless transceiver circuit comprises

firmware that is executed by the transceiver circuit.
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34.  The system of claim 33, wherein the host server hosts a web page for the wireless
earphone through which a user is capable of configuring one or more settings for the wireless
earphone.
35.  The system of claim 34, wherein the one or more settings comprise the first streaming
digital audio content server and a second streaming digital audio content server.
36.  The system of claim 35, wherein the earphone comprises a user control that, when
activated, causes the earphone to submit an electronic request via the wireless network to the host
server for a second network address for the second streaming digital audio content server.
37. A headset comprising:
a first earphone that comprises one or more acoustic transducers for converting a first analog
electrical signal to sound; and
a second earphone, connected to the first earphone, wherein the second earphone comprises one
or more acoustic transducers for converting a second analog electrical signal to sound, and
wherein the first earphone comprises:
a first antenna; and
a first transceiver circuit in communication with the one or more acoustic transducers of
the first earphone and in communication with the first antenna, wherein the first
transceiver circuit is for receiving and transmitting wireless signals via the first
antenna, and wherein the first transceiver circuit is for outputting the first analog
electrical signal to the one or more acoustic transducers of the first earphone, and
wherein the first transceiver circuit comprises firmware, which when executed by the
first transceiver circuit, causes the first transceiver circuit to:
receive digital audio wirelessly from a data source via an ad hoc wireless network
when the data source is in wireless communication range with the first
earphone via the ad hoc wireless network; and
when the data source is not in wireless communication range with the first
earphone via the ad hoc wireless network, transition automatically to receive
digital audio via an infrastructure wireless network.
38.  The headset of claim 37, further comprising a head band, wherein the first and second
earphones are connected to the headband.
39.  The headset of claim 37, further comprising a microphone having an output connected to
the first transceiver circuit.
40.  The headset of claim 37, wherein the first transceiver circuit is for outputting the second

analog electrical signal to the one or more acoustic transducers of the second earphone.
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41.  The headset of claim 37, wherein the second earphone comprises:
a second antenna; and
a second transceiver circuit in communication with the one or more acoustic transducers of the
second earphone and in communication with the second antenna, wherein the second
transceiver circuit is for receiving and transmitting wireless signals via the second antenna,
and wherein the second transceiver circuit is for outputting the second analog electrical signal
to the one or more acoustic transducers of the second earphone, and wherein the second
transceiver circuit comprises firmware, which when executed by the second transceiver
circuit, causes the second transceiver circuit to:
receive digital audio wirelessly from the data source via the ad hoc wireless network when
the data source is in wireless communication range with the second earphone via the
ad hoc wireless network; and
when the data source is not in wireless communication range with the second earphone via
the ad hoc wireless network, transition automatically to receive digital audio via the
infrastructure wireless network.
42.  The headset of claim 37, wherein the first earphone comprises a first data port and the
second earphone comprises a second data port, and wherein the headset further comprises an
adapter connected to the first data port of the first earphone and to the second data port of the
second earphone, and wherein the adapter comprises an output plug connector for connecting to a
remote device.
43. A method comprising:
receiving, by a wireless earphone, via an ad hoc wireless network, digital audio from a data source
when the data source is in wireless communication with the earphone via the ad hoc wireless
network;
converting, by the wireless earphone, the digital audio to sound; and
when the data source is not in wireless communication with the earphone, transitioning
automatically, by the earphone, to receive digital audio via an infrastructure wireless network.
44.  The method of claim 43, wherein transitioning automatically by the earphone to receive
digital audio via an infrastructure wireless network comprises transitioning automatically to
receive digital audio from the data source via an infrastructure wireless network when the data
source is not in wireless communication range with the earphone via the ad hoc wireless network.
45.  The method of claim 43, further comprising, receiving by the wireless earphone from the

data source via the ad hoc wireless network data regarding one or more infrastructure wireless
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networks detected by data source when the earphone and the data source are communicating via

the ad hoc wireless network.

46.  The method of claim 43, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from a host sever via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network

47.  The method of claim 43, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphone via the infrastructure wireless network, from a host server
connected to the infrastructure wireless network, a network address for a streaming digital
audio content server; and ‘

conneéting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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