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 Approved for use through 11/30/2020. OMB 065
U.S. Patent anc Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.

UTILITY Attorney Docket No. 1G80188PCTUSCON10 ‘

PATENT APPLICATION Michael J. Koss

TRANSMITTAL
fieations under 37 CFR I

 

  
  
 

First Named lnveator

SYSTEM WITH WIRELESS EARPHONES

 

Priority Mail Express®
ilabel No.

  
  

APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapier 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1456

i Alexandria, VA 22313-1450

1.[¢] Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS(PTO/SB/17 or equivalent)

2./¥|Applicant asserts small entity status. 10.4 Assignment Papers
See 37 CFR 1.27 (cover sheet & document(s}}

Name of Assignee
3. [| Applicant cartifies micro entity status, See 37 CFR 1.29,Applicant must attach form PTO/SB/15A er B orequivalent.

 
 

A‘ 4! Specification [Total Pages 28
Both the claims and abstract must start on a new page.
(See MPEP § 608.0i{a) for information on the preferred arrangement}

a Drawing(s} (35 U.S.C. 113) {Total Sheets 3 }

37 CFR 3.73(c} Statament Power of Attorney
iwhen there is an assignee) 
English Translation Document
(f applicable)

: -, g >
6. Inventor's Oath or Declaration [Tatal Pagesa] 43,

including substitute statements under 37 CFR 1.64 and ass
serving as an oath or declaration under 37 CFR 1.63fe}}

information Disclosure Statement
(PTO/SB/08 or PTO-1449) 

Capies of citations attached 
.| | Newly executed (original or copy) Preliminary Amendment

i Gya

bf #1 Acopyfrom a prior apolication (97 CFR 1.63{d}}
I

mo Return Receipt Postcard
‘| Application Data Sheet See note belaw. (MPEP § 503} (Should be specifically Itemized)

See 37 CFR 1.76 (PTO/AIA/14 or equivalent)
wd

be wn Certified Copy of Priority Document(s}
8. CD-ROM or CO-R (ifforeign priority is claimed}

in duplicate, large table, or Computer Program (Appendix

 —y a7t Nonpublication Request
Lo Landscape Table on CD Under 35 U.S.C. 12252} Applicant must attach fom PTG/SB/35

9. Rucleotide and/or Amine Acid Sequence Submission or equivalent.
(if applicable, items a, ~¢. are required} VS. jf] Ott 

 
at Computer Readable Form (CRF}

i
  

s under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
2) For apaiications filed under 35 U.S.C, 114, the application must cantain an ADS specifying the applicant if the agplicant i

assignees, person to whemthe inventoris under an obligation to assign, ar persan who otherwise showssuffic
interest in the matter. See 37 CFR 1.46{b}.

19. CORRESPONDENCE ADDRESS

   

 

eal the address associated with Custorner Number; 20285 aR | Correspondence address below
Name

   
 

  
 
 

 
53 2 info onn onis 3. Th

ed by 35 U.S.C. 1224an application. Confident.
including gathering, preparing, and submt
the amountof time you req ta complete this form and/or suggestions cing this bur houic be sent to the Chief information Officer, U.S. nt and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Cammissioner for Patents, 2.0. hax 1450, Alexandria, VA 22313-1450.

ifyou need assistance in completing the form, cail 1-800-PTO-9199 and select option 2.

fit by the pubi
tc process} stimated to t
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 PTO/SB/17 (61-18)
Approved for ugh 11/90/2020. OMB 0654-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number

Complete if known

FEE TRANSMITTAL fentonnb

Applicant asserts smail entity status. See 37 CFR 1.27. First Named Inventor Michael J. Kass

    

 

 
  

  [| Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name
—" Form PTO/SB/154 or B or equivalent must either be enclosed or have

bean submitted previously.

\ TOTAL AMOUNTOF PAYMENT 3) 7 f Practitioner Docket No. H8G1B8PCTUSCONI2

Art Unit

METHOD OF PAYMENT(check all that apply}

| Credit Card [| Money Order [| None [| Other (please identify}:
Denosit Account Depasit Account Number: | Deposit Account Name: {él Gates LLP

 
   
 

For the above-identified deposit account, the Director is hereby authorized to {checkail that apply}:

Charge fea(s)} indicated below | Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s} or underpayment of fee(s} (ie Credit any overpaymentof fee(s}under 37 CFR 1.16 and 2.17

WARNING: Information on this form may became public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.
FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = smali entity fee; M = micro entity fee}
FILING FEES SEARCH FEES EXAMINATION FEES

Application Type tS} Sis} MS) uid 8(8} Mi} us §{S} MiSs} Fees Paid i$)
Utility 300 150* 75 660 330 165 766 386 $785.60
Design 200 100 50 160 80 40 600 309
Piant 200 100 59 420 210 105 620 310
Reissue 300 150 75 660 330 165 2,200 1,100
Provisional 280 140 78 6 0 6 0
* The $150 small entity statusfiling fee for a utility applicationis further reducedto $75 for a small entity status applicant whofiles the application via EFS-Web.
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (S}  SmallEntityFee (S$) Micro Entity Fee ($}
Eachclaim over 20 (including Reissues} 100 50
Each independen ( idi issues 460 230
Multipie dependent claims 820 410
Total Claims Extra Claims fee Paid (S}

i -20 or HP = 0 x & = a Multiple Dependent Claims
HP = highest number of total claims paidfor, if greater than 20. Fee (5} Fee Paid {5}
indep. Claims Extra Claims

-SorHP =
hest number of independent c

3. APPLICATION SIZE FEE

Ifthe specification and drawings exceed 100 sheets of paper (excluding electronicallyfiled sequence or computer listings under 37 CFR 1.52(a}),
the apolicationsize fee due is $400 (S200 far smail entity} (5100 fer micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
4iG\MANG) and 37 CFR 1.26(s}.
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($} Fee Paid ($}

- 100 = {50= 2

4. OTHER FEE(S} Fees Paid {S}
Non-English specification, $130 fee (no small or micro entity discount)

Non-electronic filing fee under 37 CFR 1.16(+)for a utility application, $400 fee ($200 small or micro entity}

{e.g., late filing surcharge):

“SUBMITTED BY

Signature iMark G. Knedeisen/ eatreyihen 42,747(Attarney/Agent}

 

 

\ Name (Print/Type)|Mark G. Knedeisen

 
 tain or retain a benefit by th public which &

process) an application. Confide governed by 25 U$.C.122 and 37 CFR 1.14. Thiscollection is estimatedto take30minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amountof time you require te completethis formand/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DG NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1456, Alexandria, VA 22345-1450.

ifyau need assistance in completing the form, call 1-800-PTO-9199 and select optian 2.
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COPY

PYOVAIBIOT (8-1.

Approved for use Through spuzota, OMB 6651-00082
iS, Patent eng Trademark Office, 0.5. DEPARTMENT OF CUMMERCE

Under the Papenwork Reduction Act of 1995, ne pelgors are required to respond 1a colacticr of information unless if disphrys a vad OME contrat aumnber,
DECLARATION (37 CFR 1

APPLICATION DATA SHEET (37 CFR 47

  
 63) FOR UTILITY OR DESIGN APPLICATION USING AN

8)
poretiaenesrersnnats

 
  

 
 

 pipers:
 

 
 

Ennn  
| ritte of |WIRELESS EARPHONE SET
| invention

 
 
 
| As the below named inverior, | hereby declare that:

This declaration the attached agpiication, or| is directed to: ie The attached application, o7
ree

i United States anplicalion of PCT international application number _ cecaesnnunsunt
peraenreee nmaisereonecrenierneerpittitianAti

fled on _
 

| The above-ldentiied application was made or authorized to be made by me.

11 believe that | am (he original inventor or ef original joint mventar of a claimed inventionin the application.

hi nareby acknowledge thal ary vwillfal false statement made in ifs declaration ig punishable under 12 U.S.C. 1061
by fine or imprisonment af nol more than five (5) years, or both

WARNING:

oned fo avoid submitting personal information in documents fled in a patant agaloation that rayPersonal information such as social security numbers, bank account numbers, or oredii card fambers t
i sther than a check or credit card authorization fonn PTO-2038 quiynitied for payment purpases) is never required by the USPTO)to support a pelition or an application. 7 thie yne af personal information is included in documents submited to the USPTO.i petitioners/applicante should consider redeoting such parsonal information fromthe docurnants befors submitting them to theLUSPTO. Petitloner/applicant fs advised that the record of a patent application is available to the gubdc after publicalion of thej application (unless & nor-eublication request int somplience with 7 CFR 1.213la) 8 made in the application) or lesuarice of ainatent, Furthermore, ihe record from an abandoned application may aiac be avellable to the public if the applicetion isreferenced in a published application of an issued patent (ge 37 CFR 1.14). Checks end credit card suthorization farrns: PTO.2008 submitted for payrnent purposes are not retained in the application file and therefore ace not publicly available.

_| Petitioner/applicant is cauth
| contribute to identity thei.

 

LEGAL NAME GF INVENTOR

Michael J. Pekan’inventor: , _

Signature: _ eh ae . . .
hip. forma or Peust have
     

; ® 2

Mote: An application dake sheet (PTOMO/ 14 of equivalent, inching naming the entire inventive entity, must accompany ¢
been previously fled. Use ar adcdonel PTQIAIAO1 forn for gach additional inventor.

        
This codectinn af informaban is required by 3a USO. 118 are 37 GPR 1.63. The information is required to obtain or jatain a benets by The public whien i to Heby the UBPTO proogas) an application. Gontideniiaity is govermed by 36 USC. 123 and 87 CFR 1a and 3.74, This collection & ealimated to iake 1 Minute tecomplete, inching gathering, preparing. and submuting dee comnpiebend apatication formto the USPTO. Tine will vacy depending Upon the maividual case. Anycomments on ie ammount of time you faquire te Complete this oem andor suggestions for reducing this buries, should be garth the Chief information GlBcer, US.Patent ord Trevtemark CNfioe, US. Dapartment of Cormmerce, P.O. Box 4495, Moxandia VA 22913-4 450, OG HOT SENT: FEES OF COMPLETED PORMS TO
THIS. ANDRESS, SEND TO: Commissioner for Patents, P.O. Box 1488, Alexandria, VA 22913-4458.

2you need assisiance in compiaiing ie iran, oat SHOPTOGI9S and select apmian 2.
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COPY

PTOVAIBAN (06-12)
Approved for use through 01/31/2074, OMB 0661-0032

U,S. Patent and Trademark Office; ULB. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1998, no persons are required to respond io a collection of infurmation unless it displays a valid OMG conirol sumiber.

DECLARATION (37 GFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 GPR 1.76)
n WIRELESS EARPHONESETite of
Invention

As the below named inventor, | hereby declare that:
Thies ‘

hisdeclaraticn The attached application, orLB er Ue a

United States application or POT international apolication number

Hed an

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.a

if hereby acknowledge thai any willful false statement made in this declaration is punishable under 78 U1.5.C. 1004
i by fine or imprisonment of not more than five (5) years, or bath.

WARNING:

| Petitioner/applicant is cautionad to avoid submitting persenal informationin documents filed ina patent application that may
i contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
i {other than a checkor credit card authorization forrn PTD-2036 qubmitted for payment purposes) is never required by the USPTO
Ifo suppor a petiion or an application. if this type of persenal Information is Included in documents submitied to the USPTO,
i pelilioners/adplicants should consider nadacting such personal information fromthe documents before submitting them tc the
USPTO. Petitioner/applicantis advised that the record of a patent application is availableto the public after publication of the
F application (unless a non-publication requeat in compliance with 37 CFR 1.2134)is madein the application) or issuarice of a
patent. Furthermore, the record from an abandoned application may alse be available. to the public ifihe application is
| referenced ina published application ar an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
i PTO-2038 submitied for payrnent purposes are not felgined in the applicationfile and therefore are noi oublidly available

LEGAL NAME OF INVENTOR

Michael J. Koss at oo Date (Optional)F745Inventor

Si
 

Note: An application data sheet (PTO/S8/14 of equivalent), including naming the entire inventive entity. must accompany this form. ar must have
j been previously filed. Use an-aciditional PTOV/AIA/O1 farm for each additional inventor.

 This collection of informationis required by 33 LS.C. 115 and 27 CFR 1.64. Theinfer aquired to oblain or retain a benef by the public whieh js fofle (and
by the USPTO to process) an application. Confidentiality is governed by 35 u,8.0, 122 and37 GFR 4.41 and 4.14. This collectionis estimatedto take 1 minute to
cornpiets, including gathering, preparing, and submitting the completed application formto the USPTO. Time will vary depending upon theindividual case. Any
comiment¢.on the amountof tine you require to cornplete this form and/or suggestionsfer reducirig this burden, should be sent tothe Chie! information Officer, U.S.
Patent and Tradernark Office, US. Denartirent of Commerce, P.O. Sox 1480, Alexandifa, VA 22973-1450, OO NOT SENO FEES OR COMPLETED FORMS TO
THIS ADORESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1480.

ffyou need assistance in completing the form, call 1-000-P70-9799 ead select ouliot: 2.
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COPY

PTGIAIA/O1 (95-12)

Approved for ui ® thr ugh 14/8N2026. OM 0691-0032
ua. Patent and7Trademark i Wu. DEPARTMENT OF SOMMERCE

Under the Paperwork Reductian Aat of 198crene pers ire 3 SOM amber.
 

DECLARATION (37 CFR 4,63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION BATA SHEET (37CFR 1.76}

vteot (SYSTEM WITH WIRELESS EARPHONES
invention |

Ag the below named inventor, } hereby declare that:

This declaration j settos The attach Hoation, oris directedto: CI ached application,
18/962,306a United States eapticaiion or PCT international application number

April 25, 2018fied on

i The above-identified application was madeorauthorized to be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

i hereby acknowledge that any willful false staternent madein this declaration is punishable under 18 U.S.C. 1007
by fine or imprisonment of nei more thanfive (5) years, or both.

WARNING:

Petitionarfapcinant is cautioned to evaid submitting personal information in documents filed in a patent applicatian that may
L contribute to. identity theft. Personal information such ae saciai security numbers, bank account numbers, or credit card numbers
i (other than a check or credit card autharizaiion form PTO-2038 submitted ffor payment purposess} is never required by the USPTO
j io support a petition or en application, if this type of personal information is includedin documents submitted io the USPTO, f
i petiicners/applicants should consider redacting auch personal information from the documents oefore submitting them to the
USPTO. Fetitioner/anpiicant is advised that the record of a patent application is available in the public after publication of the
application (unless &@ non-pubiication request in compliance with 37 CFR 1.272¢a}.is made in the apolication) or issuance ofa

patent. Furtherrnore, ihe recard from an abandoned ppeteation may also be available to the cublic if the application isreferenced iri a published aopiication or an issued patent (see 37 CFR 1.14). Checks and credii card authorization forms
PTO-2038 submitied for payrnent purpuses are not retained in ihe apcileation file and therefore are not publicly avallabie.

 

  

LEGAL NAME OF INVENTOR

Morgan J, LoweryInventor: Date (Optional) :

iN ole: Anapplication gt t (PYCISB/14or equivalent), including naming the entire inventive entity, must accompanythis jorm ar must havei been previously filec “additional PTOIAVOT form for each additional inventor,
 

This collection of information is r:quired by 38 U.S.C. 118al ? FR 1.83 information t < x in a bere ‘ public whichIs to He fand
by the USPTO to process} an application. Confidentiality is governed ty [U83.0, 122 and 37 GFR 1.41 and 1,14. This onllection is satimated to take 1 minute to
complete, inal uding gathering, preparing, and submitting the completed ap: tion form fo the USPTO. Tine wil vary depending upon the individual case. Any

mmente on the amount of time yoti require to completethis form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S,
Patent and 7Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22343-1450, 00 NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22213-1450.

ifyou need assistance in completing ihe form, vail +-800-PTO-9 199 andacieel option 2.
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COPY

PTOIAAOY {08-32}Approved for uss through 74/30/2020. OMB 0554-0032
U.S. Patent art Trademark Offiae: U.S, DEPART: ENT OF COMMERCE

Underthe Papenvark Reduction Act of 3888, no persons aye required tn raspond te 4 colleatian of information unless x 8 a valid OMB contret nutimber.

 

 

 
 

  

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 41.78)

SYSTEMWITH WIRELESS EARPHONESTHie of
invention

As the below named inventor, | hereby declare that:

eececaration i The attached application, orCAS

15/982 ,305United Stales application or PCT international application surnber

April 25, 2078fied on

The above-identified application was made or authorized to ba made by me.

i believe that {am the original inventor or an original joint inventorof a claimedinventionin the application.

i hereby acknowledge ihat any willlfaise statement made in this declaration is punishable under 18 U.S.C. 1004
dy fine or imprisonment of nol more than five (6) years, or bot

WARNING:

Pettioner/appiicantis cautioned to avoid submitting personal information in documentsfiled in @ patent application that may
cantribute to identity theft, Personal information such as social socuty numbers, bank account numbers,-or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purpeses) is never requirad by the USPTO
to sugpert a pation or an application. If this typeof personal information|is included in docurnents submitted ta the USPTO,
getitioners/applicants shoul consider redacting such personal information from the documents before submitting them to the
USPTO. Patiloner/appiicant is advised that the reocrd of a patent application is available to the public after publication ofthe

| application (unless a non-publication request in compliance with 27 CFR 4.219{a) is made in the apolicatiion} or issuance of a
joatent, Furthermore, the recordfron an abandoned application may also be available io the public f the application is
| referenced in 3 published application or an isaued patent (see 37 CFR 1.74}. Checks and credit card authorization forme
p PTO-2038 submitted for payment purposes are not retained in the application fle andtherefore are not oublictY availatie,

LEGAL NAME OF INVENTOR

Steven R, ReckampInventor = ee Date (Optional) :

Signature:

Note: An application Gals sheet (PTO/SBA4 or equivalent}, Including na
been previously fled. Use an additional PTOVALAMN( form for each addi 
rhis collection of infarmationis re ‘red by 2S8 ULS.G. 148 and 37 GFR 1.83 The informay required to chtain oF retain & banetl r@ public wh S %file dandby ihe USPTO ty process) an application. Confidentiality is governed by 38 8. ©. 122 and a7GFR 4.71 and 1.44, This collectionis estimated fe take T minute to

complete, including gathering, preparing, and submitting the completed Bpplication fanio the US Py70. time wit vary Geperiding upon the individual case. Any
comments on the amount of tine you requirs in comp! i entttat 3 Ghist Information Officer, usPatent and Trademark Office, US. Geparimen!Sof Ciammerce,2©. Box 4480, Alexandria, vA 22 & 3 OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 2234 3-4858,

ifyou need assistancein completing the form, call 1-800-PTO-9199 andselect aption &
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COPY

PYCVAIAION (08-12)
Approved for use through 11/30/2020. OMS 6681-0032

U.S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERITE
re required to raspond to a collection of information unfegs it displays a valli OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 GFR 1.76}

Tite of
invention 
As the below named invanior, { hereby declare that

This dectaration “7 ~ seat¢ diractad to: [| The attached application, or
19/962,305United States agpiicatian or PCT international application nuraber

April 25, 2018Head on

The above-identified application was mace or authorized io be mace by ma.

i believe that | arn the original Inventor or an original joint inventor of a claimed invention in the agplication.

| haraby acknowledge that any wilful false statement made in this declaration is punishable under 18 U.S.C. 1004
by fine or imprisonment of not more than five (53 years, or both.

WARNING:

Patitionsrapplicant is cautioned to avaid submitting personal information in documents filed in a patent apptication thai may j
contribute to identity theft. Personal information such as social securily numbers, bank aconunt numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes} is never required by the USPTO)
to support a patition or en application. if this type of sersenal information is inckided in documents subrnitted fo the USPTO,
petitioners/applicants should consider redacting such personal information frorn the documents before submitting them fo the
USPTO. Pailtionerapplicart is advised that the record of a patent application is available to the public afler publination of the
application (unless a non-publication request in compliance with $7 CFR 4.213(a) is made in the application) or issuance of a
hatent. Furthermore, the record from an abandoned application mayalso be available to the public if the application is
referenced in a publishad apnilsation or an issued patent (see 37 CFR 1.74}. Checks and credit card authorization forms
PTO-2038 submitted for payraant purpases are not retained In the application file and therefore are net publicly available.

LEGAL NAME OF INVENTOR

Invention Gregory J. Nallingstadeee_ Date (Optional) _&f i g i 3

Signature: ocegeng §AtBeg’Best
Note: An application data sheel (PTO/SB/14 of equivalent), including narning the entire Inventive entity, must accompany this form or must have

i been previously filed. Use an additional PTO/AIAIG1 form for each additional inventor,

 Yhy 358.0. 122 and 37 CFR 1.41 and 1.44. This collection is estimated to take 1 minute to
complete, inctuding gathering. p he completed appiication form te the JSPTO, Time will vary depending uper the individuat case. Any
oom fs on the amausrit of req tete this form and/or suggestions for rscucing this burden, should he sent to the Chief information Officer, U.S,
Patent and Trademark Ofloe, LS. Department of Commerce, PG. Sox 1459, Alexandria, VA 22014-1480, DO NOT GENO FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissianer far Patants, ?.0. Box 1450, Alexandria, VS 22345-4450.

iyu need assistance in completing te form, caf 1-802-PTO-97129 and select ontion 2.
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Approved for
5 Pastentand Tradamark ONE:

3 Maton woless Haase
  
 Linden ihe Papernwik Baeduedian Acw 1285, Ao pewos are Agarte fess avait CRASy corot riaeneer,

SUBSTITUTE STATEMENT

Cieoumstarions pemulting execution of ihsulistdute steiement:

| invariis deceased,

nmeenianunder legal incapacity,

wentor cannot be fount of psached after diligent efor, or

inventor hag refused ig exacule the-oath or deviaralion uncer 37 CPR AS

if inventors, please check the appropriate box below

Apappination data sheetunderd? OFR 1.75 (PTOVALA (4 of equivalant) naming the entire inventive entity hag seen
of 8 curently submitted,

a
siaiement Supplemental Sheet (PTOI1 or equivalend) a Hin avenive aiity ane araviding inventsPEAT. 1Seatiachad. See $7 GFR 15465}

| An aopication-date Se@tungerd 7 GFR 1.75 (PTOIAIAN 4 ore not been-submiied. Tous, a Substtule

; apheant  cantioned io avoid. subritinig gersomal uvfermation in doc ita patentapgication that may
Sanita to idantiy ihef.. Persaunal infoanatias such ae 2 ‘ Auiaibars: |bank accoutttsumbers, or cradtt card cumbers
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

cat

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES   
The application data sheetis part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arrangedin a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document maybe printed and included in a paperfiled application. 

Secrecy Order 37 CFR5.2:

Oo Portionsorall of the application associated with this Application Data Sheet mayfall under a Secrecy Order pursuantto
37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may notbefiled electronically.)

 

 

Inventor Information:

Legal Name 

Prefix) Given Name Middle Name

TE Beem
ResidenceInformation (Select One) @ US Residency Non US Residency Active US Military Service

|city|| State/Province ju Country of Residencd

Mailing Addressof Inventor:

Address[ONPonwastngonReed
Address?
|city|| ilwaukee State/Province

[PosiaGode[RETR[teaming[ps
enebo

 

 

 

Legal Name

[Pret]GivenName__—«d;MiddleName_—_——~(dFamilyName(Si
TEfms] Pama||

Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service

 

Mailing Addressof Inventor:

Address1 4626 Wildwood Lane

Address 2

city|Preston] StaterProvince | J
Postal Code i | US

RiInventor
Legal Name

Middle Name|Suffix
banCS

ResidenceInformation (Select One) (@) US Residency Non US Residency Active US Military Service
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10 Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention|SYSTEM WITH WIRELESS EARPHONES

 

 
 

 

 
 

Middle Name

R.

Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service

ety[Breaine|StateProvince[fo]countyofresidened[PS

Mailing Addressof Inventor:

Address1|pss Smith Rd.
address?ES
fciy—_[PasartaeJstaterrovinee[keSC=S

[Posialodepoo—CdCotySSCS

 

    

 

Inventor

Legal Name
 

Prefix} Given Name Middle Name Family Name 

Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service

city|Petorest|StaterProvince|[v1] Country of Residence   

Mailing Addressof Inventor:

Address 1 a Old Amsterdam WayAddress 2

|city|| Deforest State/Province
 

Remove

Legal Name
 

Prefix| Given Name Middle Name Family Name

 

Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service

reiy[Pewra‘|StateProvince[ft]CountyofResidence[PS
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Bose Exhibit 1002 - Page 13



Bose Exhibit 1002 - Page 14

PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10 

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES 
 

Mailing Addressof Inventor:

Address 1 | 706 E 20th St
Address 2 Ho
a

PostalCode paiComey“SSCSCSCSC~S~S~S
Inventor

Legal Name

 

 

Prefix} Given Name Middle Name Family Name 

Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service

city|Petorest|StaterProvince|[v1] Country of Residence

Mailing Addressof Inventor:

paddresst[preva
raadress2
|city|| Deforest State/Province
[PosiGode[Temi

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

  

  
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
Forfurther information see 37 CFR 1.33(a).

 

[_] An Addressis being provided for the correspondence Information of this application.

Customer Number|P5285

Application Information:

Total Numberof Drawing Sheets (if any) 6 Suggested Figure for Publication (if any) ||
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES 
Filing By Reference:

Only complete this section whenfiling an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not completethis sectionif
application papers including a specification and any drawingsare being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”). 
For the purposesofa filing date under 37 CFR 1.53(b), the description and any drawingsof the present application are replaced by this
reference to the previouslyfiled application, subject to conditions and requirements of 37 CFR 1.57(a). i

Application numberof the previously Filing date (YYYY-MM-DD)} Intellectual Property Authority or Country
filed application

Po
Publication Information:

[_] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

   
 

Request Not to Publish. | hereby requestthat the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen monthsafterfiling.
 
Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a powerof attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Numberwill be used for the Representative Information during processing. 

Please Select One: @ Customer Number US Patent Practitioner ©) Limited Recognition (37 CFR 11.9) Customer Number | pe285

Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
Whenreferring to the current application, please leave the “Application Number”field blank.

Application Number Continuity Type

Beanrae

 

   
  

 
 

  

 

 
  

 
 

 
 

Remove

Filing or 371(c) Date
(YYYY-MM-DD)

 

 
 Prior Application Number

 
 

 

2018-11-07 

EFS Web 2.2.13
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES

icati i icati ili Issue Date
Application Continuity Type Prior Application Filing DateNumber

 
 
  
  

 
 

 Remove

Patent Number 
 

 

 
 

 
 

  
Number (YYYY-MM-DD) (YYYY-MM-DD)

|[161182927 |Continuationof[+] /15/962305 yo018-04-25 | jtoz06025 |por9-02-12Prior Application Statusoe] FePrior —— Filing Date Patent Number Issue Date
Number (YYYY-MM-DD) (YYYY-MM-DD)

  
 
   

  

 

Application
Number  Continuity Type 

   
 

     
 

 
  
  
  

15/962305 entinuation of + 15/650362 pot7-o7-14 9986325 2018-05-29
Prior Application Status [Patented Remove 
Application a Prior Application Filing Date Issue Date

Number Continuity Type Number (YYYY-MM-DD) Patent Number=1(yyyY-MM-DD)
15/650362 entinuation of + 15/293785 2016-10-14 Q 2017-08-08

Prior Application Status [Patented=] Remove
Application Prior Application Filing Date Issue Date

Number Number (YYYY-MM-DD) Patent Number=)(yyyy-MM-DD)

[fiseares|ontrwatonorP]fsineae|pore-os28|parses|poets|
[PriorApplicationStatus]Patented

Application Prior Application Filing Date Issue Date
Number Number (YYYY-MM-DD) Patent Number=|(yyyyY-MM-DD)

 
 
 

 
 

 

 

 

 
 

 

  
 
 
  

   
 Continuity Type    

  
 

 

  Continuity Type 

  
 

  
 

    

  
  
 

 

15/082040 ontinuation of + 14/695696 po 15-04-24 9438987 2016-09-06
Prior Application Status iPatented= Remove 

_ Prior Application Filing Date Issue Date
Continuity Type (YYYY-MM-DD) Patent Number (YYYY-MM-DD)

2012-09-11 9 2015-06-02

Application . Prior Application wey Date Issue DateNumber Continuity Type YYYY-MM-DD) Patent Number (YYYY-MM-DD)

|1s/609409 |Continuationoffx] [13/459201 cit012-04-30 |571544 |po13-10-29Prior Application Statusoe] pee

Application
 

 
 

  
  

 
 

   
 

 
 

 
 
 

  

 

   

    

Application a Prior ——l Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)

13/459291 ontinuation of—tee12/936488 4 Pen 190203 2012-05-29   

 

  

Prior Application Status| | Remove
Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

| 2/936488 BP 371 of international -| PCT/US2009/039754 2009-04-07

Filing or 371(c) Date
Application Number Continuity Type (YYYY-MM-DD)

| PCT/US2009/039754 | laims benefit of provisional -| 61/123265 |p 0008-04-07

EFS Web 2.2.13

   

 
 
 

 
 

 

 

 
 
 

 
 Prior Application Number
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10 
Application Data Sheet 37 CFR 1.76

Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES 
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.  

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. Whenpriority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDx)' the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55{i)(1) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority applicationis filed, within the time period specified in 37 CFR 1.55{g){1).

 Remove

Application Number Country! Filing Date (YYYY-MM-DD) Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Addbutton. Aad

 

    
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications
 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.
NOTE:By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined underthefirst inventorto file provisions of the AIA. 

EFS Web 2.2.13
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10 
Application Data Sheet 37 CFR 1.76

Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES 
Authorization or Opt-Out of Authorization to Permit Access:

Whenthis Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph Ain subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIALfiling of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

 
A. Priority Document Exchange (PDX)- Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and anyotherforeign intellectual property office
participating with the USPTOin a bilateral or multilateral priority document exchange agreementin which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
andits related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application andits related bibliographic data, and (3) the date offiling of this Authorization. See 37 CFR 1.14(h)
(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO accessto the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
applicationis filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTOto permit a participating foreign IP office access to the instant
|] application-as-filed. If this box is checked, the USPTOwill not be providing a participating foreign IP office with

any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTOto transmit to the EPO any search results from the instant patent
[_] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant

application.

NOTE: Oncethe application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES 
Applicant Information:
 

Providing assignmentinformation in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 4

If the applicantis the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
Theinformation to be provided in this section is the name and addressof the legal representative whois the applicant under 37 CFR
1.43; or the name and addressof the assignee, person to whom the inventoris under an obligation to assign the invention, or person
who otherwise showssufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventoris obligated to assign, or person who otherwise showssufficient
proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventoris obligated to assign. Person who showssufficient proprietary interest

 

If applicant is the legal representative, indicate the authority to file the patent application, the inventoris:

Nameof the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. x

Mailing Address Information For Applicant:

Address 1 #129 N. Port Washington Road

Address 2

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

 

 

 

 

   

  
AssigneeInformation including Non-Applicant Assignee Information:
 

Providing assignmentinformation in this section does not substitute for compliance with any requirementof part 3 ofTitle
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10 
Application Data Sheet 37 CFR 1.76

Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES

Assignee (1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assigneeis also desired on the
patent application publication. 

Remove  

 

Prefix Given Name Middle Name   
Mailing Address Information For Assignee including Non-Applicant Assignee:

pares?
|esoe

Phone Number Fax Number   
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

 
 

Signature:
NOTE:This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However,if this Application
Data Sheet is submitted with the INITIALfiling of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patentpractitioner if one or more of the applicants is a juristic
entity (€.g., corporation or association). If the applicant is two or morejoint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or morejoint inventor-applicants who have been given
powerof attorney (e.g., see USPTO Form PTO/AIA/81) on behalf ofall joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures andcertifications.

 

 

Signature |/Mark G. Knedeisen/ Date (YYYY-MM-DD)} 2019-04-05
 

First Name Last Name i Registration Number

Additional Signature may be generated within this form by selecting the Add button.   
EFS Web 2.2.13
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|080188PCTUSCON10 
Application Data Sheet 37 CFR 1.76

Application Number 

Title of Invention|SYSTEM WITH WIRELESS EARPHONES 
This collection of information is required by 3 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upontheindividual case. Any comments on the amountof time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.13

Bose Exhibit 1002 - Page 21



Bose Exhibit 1002 - Page 22

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirementsof the Act, please be advised that: (1) the general authority for the collection ofthis information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
TrademarkOffice is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which mayresult in termination of proceedings or abandonmentof
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 The information onthis form will be treated confidentially to the extent allowed under the Freedom ofInformation Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Departmentof Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

Arecord from this system of records may be disclosed,as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counselin the course of settlement negotiations.

Arecord in this system of records may be disclosed,as a routine use, to a Memberof Congress submitting a request involving an individual, to whom
the record pertains, whenthe individual has requested assistance from the Memberwith respect to the subject matter of the record.

A recordin this system of records maybedisclosed, as a routine use, to a contractor of the Agency having needfor the information in order to perform
acontract. Recipients of information shall be required to comply with the requirementsof the Privacy Act of 1974, as amended, pursuantto 5 U.S.C.
552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, asa routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

Arecord in this system of records may bedisclosed,as a routine use, to another federal agency for purposesof National Security review (35 U.S.C. 181)
and for review pursuantto the Atomic Energy Act (42 U.S.C. 218(c)).

Arecord from this system of records may bedisclosed, as a routineuse, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSAaspart of that agency's responsibility to recommend improvementsin records managementpractices and
programs, underauthority of 44 U.S.C. 2904 and 2906. Such disclosure shall be madein accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

Arecord from this system of records maybedisclosed,as a routineuse, to the public after either publication of the application pursuant to 35 U.S.C.
122(b)or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record wasfiled in an application which became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

Arecord from this system of records may bedisclosed, as a routineuse, to a Federal, State, or local law enforcement agency,if the USPTO becomes
aware of a violation or potential viclation of law or regulation. 
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PATENT

iN THE UNTPED STATES PATENT AND TRADEMARK OFFICE

Applicant: Koss Corporation

Inventors: Michael J. Kosset al. Examiner: Not Yet Assigned

Serial No: Not Yet Assigned

)
}
}
)
} Art Unit: Not Yet Assigned
}

Filing Date: Not Yet Assigned ) Atty. Decket No. O801883PCTUSCONI0O

Title: SYSTEM WITH WIRELESS EARPHONES

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Applicant, in accordance with their duty of disclosure pursuant to 37 CFR. § 1.56,
hereby advises the United States Patent and Trademark Office of the references listed on the
accompanying form PTO/SB/08.

Applicant notes that although the cited references may be relevant to the examination of
the above-referenced application, under 37 C.F.R. § 1.97(b), the filing of this /nformation
Disclosure Statement “shall not be construed to be an admission that the information cited in the

statement is, or is considered to be, material to patentability as defined in § 1.56(b).” Applicant
further notes that the filing ofthis faformation Disclosure Statement is not an admission that the
references cited herein constitutes prior art under 35 U.S.C. §§ 102-103 with respect to the
captioned application.

Applicant submits that no fee is necessary for consideration of thisformation
Disclosure Statement. Nevertheless, the Office is hereby authorized to charge Account No. 02-
1818 for any additional fees necessary for consideration of this /aformation Disclasure
Statement.

Respectfully submitted,

Date: April5.2019 /MarkG.Knedeisen/
Mark G. Knedeisen

Reg. No. 42,747

K&L GATES LLP

K&L Gates Center

210 Sixth Avenue Ph. (412) 355-6342
Pittsburgh, Pennsylvania 15222 Fax (412) 355-6501
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PTO/SB/08a (07-09)

Approved for use@ through 07/31/2012. OMB 0651-0031U.S. Patent ane Tr ' ic
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a Collection of info ion u ontains & valid OMB control nu

i Complete if Known :
g Substitute for form 1449/PTO Application Number SY

INFORMATION DISCLOSURE Filing Date ee
STATEMENT BY APPLICANT First Named Inventor Michael J. Kass

(use a8 many sheetas necessary [ExarWane[|of Ta T Aitomey Docket Number 0801 8BPCTUSCONI E

Pages, Columns, Lines, Vvhere

Publication Date Name of Patentee or Relevant Passages or FRetevantMIM-DD-YYYY

2006/0212444 A 09:2 2006

20080238878 A 10-26-2006

 

 

 

; 2907/0165875 A 07-19-2007 i

a22Kimura otaf

Angelhag

SOsh 6 93-27-2008 Roserier et al.

3008; i986) A 01-24-2008 Bevirt et at.
2006/0242312 A 10-02-2008 Pauison et al.
2008/0298606 A1 12-04-2008 Johnson et af.
2008/0311852 A1 42-18-2008 Hansenet al.

3 2009/01 29605 A 05-24-2009 Camp et al.

i 2009/0248178 A 10-o1-2008 Pau ison et al
pC210/0200642ATT

2913/0039510 A

 

 

H 2017/0318378 A { Koss et a[asiponsepanar aeseconat
[Soiso07ss00AT08-672018 Koss etat

[5.784685A97-21-1908|Stanfordetal

i 6. or 404 Bi 12-30-2003 James
enen 61-06-2004 [Kitamura
, ee14-2004 Lermchen ei al.Lerachen et al.

Glaser

 
 

  
| Examiner
¢ Signature

 
Tu ication to applcant.pen at8 unigue ‘citation designallon number(08DtOn,ab. a See

! isoto aoy or MPEP 907.04. ° Enter Office thai issued the document, by the two-letter code GAIPO
Standard ST.3}. 4 For Japanes:&“patent documen the indication of the year of the reign of the Emperor must precede the serial number of the patent
docurnent. ° Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if pessible. ° Applicantis to
place a check mark here if English language Translation is attached.

 
 
 

This collection of informationisrequired bya7 CFR is97 and 1.88. The informatiion is required tto obtain or retain a benefit by the public wwhich is to file  

  
 

 
 

 hours to complete, includinggathering, preparing,“and subm He‘completed app Cntn form iatthe|US ig wpe
individual case. Any comments on the amount of time youp re to complete this form and/or suggestions for reducing this burden, should be to
the Chief information er, LS. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDR SEND To: Commissionerfor Patents, P.O. Box 1486, Alexandria, VA 22313-1486.

Jf you need assistance in completing the form, cali 1-800-PTO-9199 (1-800-786-9799) and select option 2.
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PTO/SB/08a (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent anc Trademark Office: U.S. DEPARTMENTOF COMMERCE
ulred to respond to a collection of tion it contains a valid OMB control number.

Complete if Known

[application Nowba ee
[Fling bale nn
| First Named Inventor Michael J. Koss

5 f Agt Uni

|_use as many sheets as necessary) EOSESSereF Sheet | 2DofTaARitomey Docket Number Q801EBPCTUSCONTD

 
  Under the Papenvork Reduction Act of 199 sOTSONS are Fe

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Examiner Number - Kind Code
(if known)

7,512,414 Bo

Publication Date
MIM-DD-YYYY

a3.34 2009 Jannard etal.

Pages, Columns, Lines, Where |
Reievant Passages or Relevant §

Figures Appear k

 

7 oo8.78 Bo
10-06-2009 Awiszus

 

7, (64,775 B2 07-27-2010 

7,805,210 B2 09-28-2078

[iseeo heeeal|P2388eaopa.a011|cag
Goldberg|8.055.007B204-08-2001ir 8,027 638 BZ 09-27-2041 Sanguino
 

6,073,137 B2
6,086,281 B2

190,263 B2

§ 335,312 B2

12-08-2014
42-27-2011

08-29-2072

2-18-2042

Weinans ot ab
Rabu ef al.

Pelland ct al.

Gerhardt et al. 
ee 10-26-2012" Kondo a a EE=]

8 491,202 Be Tatoo" 3
8 A478, 880 Bo ofO2-2043

10-08-203i 3
10-28-2013

Brooking
Finkelstein et al.
Kumar
Menard ot al.
Paliand et al

Russell et al.
Pelland ot al.

 
  

[ Examiner
i Signature

 
*EXAMINER. initial if reference cansidered, whether or not citationis in conformance with MPEP 609. Drawline through citation # not in conformance
and not considered. Inciude copy of this formwith next communicationto applicant. ' Applicant's uniquecitstion designation mumber (optional, * See
Kinds Codes of USPTO Patent Docurnents at www usplo.goy or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (IPO
Standard ST.3}. 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberofthe patent
document. ° Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ? Applicantis to
place a check mark here if English language Translation is attached.

   
  
 

  
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file
{and by the USPTO to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This coliectic estimated to take 2
hours to complete, including gathering, preparing, and submitting the compieted application form to the USPTO. Time will vary depending upon the
individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to
ihe Chief Information Olficer, U.S. Patent and Trademark Office, P.O. Box 1480, Alexandria, VA 22513-1450. DO NOT SEND FREES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TG: Commissionerfor Patents, P.O. Box 1466, Alexandria, VA 22313-1456.

 

 

if you need assistance i completing the form, cali 1-800-PTO-9 199 (1-800-786-9799) andselect antion 2.

502163479 v4

Bose Exhibit 1002 - Page 25



Bose Exhibit 1002 - Page 26

  

PTO/SB/O8a (07-08)
Approved for use through 07/31/2012. ONMIB 0651-0031

U.S, Patani and Trademark OF U.S. DEPARTMENT OF COMMERCE
oid £0 a collection of inf iG ns a valid OMB control number,Under the Papenvork Reduction Act of 1995, no GE ATE Ti    

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT 2 First Named Inventor Michael J. Koss

p Ant Unit

 

 
{use as many sheets as necessary) ES :

of i 066188PCTUSTON1D i

Pages, Columns, Lines,
Where Relevant Passages

or Relevant Figures
Appear

‘ . oa et Name of Patentee or
s Examines ment, Padad Ri cart nt as Publication Rate ae Na,
| initials” Country Code*-Numbert-Kind Code MIM-DD-YYYY Applicant of CitedGF knowl} Bocument

Sony Ericsson Mobile
Communications AB 

Motorola inc 

Koss Corporation

 

 

 

 

 
f Sig n

*EXAMINER: Initial if reference considered, whether or not cifation is in conformance with MPEP G09. Drawline through citation if mot in conformance
and not considered. Include copy of this form with next communication to applicant. ‘ Applicant's unique citation designation number (optional). ? See
Kinds Codes of USPTO Patent Documents at www usple.goy or MPEP 901.04. ° Enter Office thal issued the document, by the two-letter code (WIPO
Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberofthe patent
docurnent. > Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST_46 if possible. ? Applicantis to
place a check mark here if English language Transiation is attached.

 
   

 

 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benelit by the public which is tofile
{and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take Z
hours to complete, including gathering, pr completed application form to the USPTO. Time will vary depending upon the
individual case. Any comments on the am of time you require to complete this form and/or suggestions for reducing this burden, should be sent ta
the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1466, Alexandria, VA 22313-1466,

  
  

  

if you need assistance in competing the form, cali 1-800-PTO-9199 (1-800-786-9799) and select option 2.
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PTO/SB/03b (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

.5. Patent and Trademark Of U.S. DEPARTMENT OF COMMERCEPapenvork Reduction Act of 1995 WSONS are i to a caitection ofi i . ontrol number.
Complete if Known 5

| Substitute for torm1440/PTO | Application Number Co
INFORMATION DISCLOSURE | Filing Date pg
STATEMENT BY APPLICANT jist Named venir

|eas many ees as evossny [eaeSheet | 4 pares)_t °Attomoy Docket Number $80188PCTUSCONTC
ON PATENT LITERATURE DOC

include nameof ihe author dn CAPITAL LETTERS). title of the article (wh
riagazine, journal, serial, symposium, catalog, etc.}, date, page(s}, volumie-issue number(s), publisher, city

and/or country where published.

Supplementary European Search Report for European Application No. 097311468 mailed June
40, 2011, 7 pages

international Search Report for International Application No. PCT/US99/39754 mailed June 11
2069, 2? pages.

international Preliminary Examination Report for International Application No. PCT/USG9/39754
mailed October 28, 2010, 8 pages.

Written Opinion of the International Searching Authority for infemational Application No.
PCT/US09/39754 mailed June 17, 2009, 5 pages.

IT REVIEW, “LTB 802.11 WiFi Headphones’, http:/itreviewbelproject.com/itenv1536 accessed on
03/13/2008 (4 pages). 

 

 

  
*EXAMINER:initial if reference considered, whether ornot citationis in conformance with MPEP 609. Drawline throughcitation if not in conformance
and not considered. Include copy of this form with next communication to applicant.

jlish language Translation is attached. This
by the public whichis fo file (and by the

LSPTO to process) an application. Confidentality is governed by 35 U.S.C. 122 and 37 CFR1.14. This collection is estimated to take 2 hours to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending uponthe individual
case. Any commenis on the amount of time you require to cornplete this form and/or suggestions for reducing this burden. should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexa , VA 22313-1456. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SENDTO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1458.

* Apolicant’s unique citation designation number(optional. ? Applicant is to place a check mark hereif £1
collection of information is required by 37 CFR 1.98. The information is required io obtain or retain a bi  

 
 

 
   

ff you need assistance in completing the form, call 1-800-PTO-G199 (1-800-786-9199) and select aptinn 2.
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EUROPEAN PATENTOFFICE

Patent Abstracts of Japan

 
vee b

PUBLICATION NUMBER : 2004320597
PUBLICATION DATE 2 41-11-04

APPLICATION DATE : 18-04-03
APPLICATION NUMBER : 2003113875

APPLICANT : MATSUSHITA ELECTRIC IND CO LTD;

INVENTOR ISHIKAWA YOSHITO:

INT.CL. HO4R 1/10 G10K 15/02 HO4M 11/08

TITLE RADIO COMMUNICATION TERMINAL
DEVICE EQUIPPED WITH PLAYER

6 we

Fv-wvw—-He
PAR(RRR

ABSTRACT : PROBLEM TO BE SOLVED:To provide a radio communication terminal device equipped
with a wearable player free from the entanglement of an earphone cord and convenientin
carrying thereof.

SOLUTION: There are provided a radio communication means of an eye glasses shape
frame, a control means, a storage means, an operation means,a display means, a sound
processing means, and a power supply means, and further an earphoneatthetip end of
the eye glasses frame. Hereby, when a reception instruction signal for receiving sound
information is input, the radio communication means receives the sound information and
storesit in the storage means, and when a reproduction instructing signal for reproducing
the sound information is input, the stored sound information is read from the storage
means and outputted to the sarphone under the control of the control means, and further
the display meansdisplays the state of the sound information when the sound information
is received or reproduced. The radio terminal communication termina! device equipped
with a wearable player can thus listen to a music obtained by downloading the sound
information from a music distributing server through the Internet.

COPYRIGHT:(C)2005,JPO&NCIPI
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JP 2004-320597 A 2004.11.11
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3 of 3 DOCUMENTS

2P2004320597A 2004-11-11 RADIO COMMUNICATION TERMINAL DEVICE EQUIPPED
WITH PLAYER (en)

English Abstract:

PROBLEM TO BE SOLVED: To provide a radio communication terminal device equipped with
a wearable player free from the entanglement of an earphone cord and convenientin carrying
thereof.

SOLUTION: There are provided a radio communication means of an eye glasses shape
frame, a control means, a storage means, an operation means, a display means, a sound pro-
cessing means, and a power supply means, and further an earphoneatthe tip end of the eye
glasses frame. Hereby, when a reception instruction signal for receiving sound informationis
input, the radio communication means receives the sound information and storesit in the
storage means, and when a reproduction instructing signal for reproducing the sound infor-
mation is input, the stored sound information is read from the storage means and outputted to
the earphone underthe control of the control means, and further the display meansdisplays
the state of the sound information when the sound information is received or reproduced. The
radio terminal communication terminal device equipped with a wearable player can thuslisten
to a music obtained by downloading the sound information from a music distributing server
through the Internet.

Applicants/Assignees: MATSUSHITA ELECTRIC IND CO LTD

Inventors: TANIYAMA SHIMESU;
ISHIKAWA YOSHITO

Application Number: JP2003113875

Application/ Filing Date: 2003-04-18
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IPC[8]: G10K15/02 (2006-01-01; C, L, I, 2005-12-20; R, M, JP)
IPC[8]: G10K15/02 (2006-01-01; A, L, I, 2005-12-20; R, M, JP)
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JP-F-Term: 5K101/NN12

_ JP-F-Term: 5K101/NN21

Patent References Cited-Forward:

Publication Number
JP20102816388A
WO2006066457AL 
English Description:

0001 :

[Belongs to the technical field of the invention]
The present invention, the voice information by radio communication after received and stored
in a memory means, storage meansfor reading out the information from the radio communi-
cation terminal device equipped with player.
0002 :
Prior art:

The music on the Internet server voice information from wireless communication terminal de-

vice already music distribution service. The figure shows a system configuration of a conven-
tional music distribution system in fig. 13. The Internet 1, music information into a digital mu-
sic distribution server 2 is connected. Furthermore, with respect to the music distribution serv-
er 2, music distribution terminal device 900 is a base station 3, portable telephone network 4,
gateway 5, Internet 1 via the access. The music distribution terminal device 900, and the
wireless communication means 902 in the casing 901, and ten key entry means 903, and a
display means 904, and a storage means 905, the casing 901 is used by inserting the ear
doorphone 906.
0003 :

The key input means 903 music distribution terminal device 900 according to the needsof the
music and access URLis input, and a cellular phone network 4 via the Internet 1 can com-
municate and music distribution server 2, music distribution server 2 from a distribution
menue music distribution terminal device 900 looking at the display means 904, delivery is de-
sired, the key input music contents can be selected. The music distribution server 2, the con-
tent of the selected voice information read from the database (not shown) is transmitted to the
music distribution terminal device 900. The music distribution terminal device 900 the trans-

mitted audio information stored in the storage means 905. The end of the delivery and music,
voice information is read out from the memory means 905is, ear outputs doorphone 906.
0004 :

The conventional music distribution terminal device 900, using the key input means 903 and
display means 904 music distribution comprises, music downloaded information reproducing
doorphone ear or headphones. The download operation, including operation music, character
display of the other menu sinceit is required to repeat the operation, and a display meansof
certain sizes, certain sizes and of requiring a key input means 903. Therefore, music distribu-
tion terminal device 900 is bulky, or when carried by the pocket must be put in the bag. Fur-
thermore, (for example, patent document 1, patent document 2) doorphone codeis also diffi-
cult to handle the entangled ear.
0005:

[Patent document 1]
In the patent Number 2001-28572 publication (page 11 first, fig. 4)
[Patent document 2]
In the patent Number 2002-23768 publication (page 3 first, fig. 1)
0006:
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Problems to be solved by the invention:
The present invention, the drawbacks of the prior art which is convenient to carry, ear without
entangling doorphonecode,collectively called a feeling of wearing a wearable by radio com-
munication terminal device equipped with player, nothing is put into a pocket or bag without,
does not have any sense by hand, such as music, voice information downloaded from the
server to reproduce and tofirst.
0007 :

Furthermore, the operation of the present invention when downloading audio information or
status, when reproducing information downloaded state display indicating that the operation
state of the user in the field of view of a player to securely provide with wireless communica-
tion terminal and second.
0008 :

Meansfor solving the problems:
In order to solve the first problem, in the present invention the radio communication terminal
device equipped with player, and a spectacle frame, and wireless communication means, and
control means, and memory means, and operating means, and display means, and processing
means, and a battery power source has an ear doorphone, spectacle frame and in wireless
communication means, and control means, and memory means, and operating means, and
display means, and processing means, the battery power supply is provided, at the end of the
spectacle frame doorphoneearis provided, operating meansfor receiving information from
and a command signal is input, by the control means, wireless communication means, receiv-
ing the audio information stored audio information, audio information from the operating
meansfor inputting an instruction signal and, under the control of a control means, a voice in-
formation stored in the storing means, and read from the ear doorphone output, when receiv-
ing a voice information when thedisplay of the state of the display or reproduction by means.
0009 :

With this configuration, which is convenient to carry, ear without entangling the player door-
phone code with wireless communication terminal device is realized.
0010:

Furthermore, the present invention, the tip is provided with a spring-type frame of spectacles
doorphone ear having formed as a linear member, and the nose of the spectacle frame 3 by a
pair of ear portions doorphone of radio communication terminal device equipped with player
supported on the face of a user.
0011:

By this constitution, a small radio communication terminal device equipped with player, light in
weight, easy disengagement from the face, and a sense of collectively as the bodyfirmly, as a
device called a wearable sense.
0012:

The present invention also, in order to solve the second problem, display means mountedto
the frame and a glass lens to spectacle lens andilluminating means.
0013:

With this configuration, when the operation state information is downloaded or voice, music
reproducing the operation state display indicating securely within the field of view of the user.
0014:

The present invention also, spectacle frame and positional relationship of eyeglass lens, lens
on a spectacle frame as a positional relation, spectacle frame is provided with an illumination
means in whichahappropriate cast from a lens of eyeglasses.
0015:

By using this configuration, human eyes are views looking on lower than thatis easily, reliably
by a userin the field of view of the display state is displayed on a player with wireless commu-
nication terminal device is realized.
0016:
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Embodiments of the invention:

(Embodiment 1)
A first embodiment of present invention as 1, and the explanation below drawing. Fig. 1 a, 1 of
the first embodiment of the present invention related to using wireless communication terminal
device equipped with player 6 shows a system configuration diagram of a music distribution
system. The present invention, already described in fig. 13 of a conventional music distribution
system instead of music distribution terminal 900, radio communication terminal device
equipped with player 6 is used, the same part of the system components of the same numbrs,
explanation is omitted. The present invention of radio communication terminal device equipped
with player 6, base station 3, portable telephone network 4, gateway 5 and, via the Internet 1
accesses the server music 2, voice information is downloaded. In fig. 2 and fig. 3, radio com-
munication terminal device equipped with player 6 mounted on a user's face 60 of the dia-
gram, and when used, the radio communication terminal device equipped with player6 fig. 4
cut in the direction of a horizontal cross-sectional diagram, fig. 5 the radio communication
terminal device equipped with player 6 showinga front view.
0017:

From fig. 2 to fig. 5, as shown, the player with wireless communication terminal 6, and having
a shape of generally glasses, glass lens 10 is integrally formed to the right and left of the left
and right under the spectacle frame 20, 21 is mounted extends. Spectacle frame 20, 21 re-
spectively face the end faces 30, 31 as a nose, the nose 30, 31 on the lower side and the op-
posite side which is curved inwardly to form the wire spring 22, 23 made of a metal having a
spring property embedded therein is formed as a linear temple, doorphone ear 40, 41 is pro-
vided at the tip. In the state not attached to face a spectacle frame 20, 21 mounted on the end
of a section of each of a pair of temple doorphone ear 40, 41 is mounted so as to be smaller
than an interval of human ears, the spectacle frame 20, 21 of the nose 30, 31 and the distance
of a human doorphone ear 40, 41 and the mounting surface of the ear hole transnasal formed
so as to becomeshorter than the distance.
0018:

Radio communication terminal device equipped with player 6 when worn on the face, by wid-
ening the spectacle frame 20, 21. Figs. 2, 3 as, at the user's face 60, radio communication
terminal device equipped with player 6 of a spectacle frame 20, 21 of the right and left sides of
the tip of the fitting earhole doorphone ear 40, 41, 30, 31 on the nose against the nose. Spec-
tacle frame 20, 21, especially when the temple portion for face mounting can be spread, and
towards the face 60, a force in the right direction. Furthermore, the nose section 30, 31 and
the face 60 doorphone ear 40, 41 are held in a longitudinal direction. Therefore, as shown in
fig. 3 the size of the user's face 60 is somewhatlarge, even if small, radio communication ter-
minal device equipped with player 6 the spectacle frame 20, 21 of the temple portion is de-
formed by the particular user's face 60 of the size of thefitting.
0019:

Spectacie frame embeddedin a metallic coil springs 22, 23 are used as the antennaofthe ra-
dio communication means. Furthermore, on the outer surface of the spectacle frame 20, 21 as
an operating means, and a selection key 100, is provided with a key 101, selection key 100
and a key 101, or both are simultaneously depressed, whereby various operation instruction
signal input.
0020 :

In this way, the player with wireless communication terminal device 6 can be put on the face,
the so-called collectively as a wearable device can be mounted, and which is convenient to
carry, ear without entangling of friendly doorphone code.
0021:

Fig. 6 a, 1 of the first embodimentof the present invention such radio communication terminal
device equipped with player 6 shown as a block diagram of an internal configuration. Fig. 6
and, in the spectacle frame 20, 21, and wireless communication means 70, and a control
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means 80, and memory means 90, and the voice processing means 93, and operating means
for selecting key 100, and key 101, and a display means 110,111, battery power supply 120 is
provided, the spectacle frame 20, 21 at the tip of each of the temple portions 22, 23 is pro-
vided with a tip doorphone ear 40, 41. The particular display means 110,111, spectacle frame
20, 21 the LED130, 131,132,133 are arranged toward the lens 10, so asto irradiate a specta-
cle lens 10. Each of these means, are connected by a busline 200, serving as an operating
meansfor selecting key 100, key 101 by the input from the, control means 80 as a radio
communication terminal device equipped with an audio player is to operate.
0022:

In other words, the operating means byusing the selected key 100, key 101, audio infor-
mation and a receiver for receiving a command signal is input, under the control of the control
means 80, an antenna, a radio communication means 70 serves as shownin fig. 1 from the
temple portions 22, 23, by accessing the server music 2, music information is downloaded. The
voice processing means 93, music distribution server 2 from the radio signal received by the
voice signal, and the voice processing is performed, voice information is stored in the memory
means 90, Operation means selecting key 100 using a key 101 and voice information, and an
instruction input signal is input, under the control of the control means 80, the voice infor-
mation stored in the memory means 90 reads doorphoneear 40, 41. Furthermore, voice in-
formation or at.the time when, in the display means 110,111 LED130, 131,132,133 irradiating
lens of eyeglasses with a lighting, such as light LED130.
0023 :

A basic operation is explained using the selection keys 100, key 101 is operated by meansof
radio communication terminal device equipped with player 6 of the present invention. In the
present invention the player of a radio communication terminal device equipped with 6 the se-
lection key 100 and a key 101 is provided on each surface of the spectacle frame 20, 21. Radio
communication terminal device equipped with player 6 face 60 of the user in radio communica-
tion terminal device equipped with player 6 in a mounted state, with both hands, and simulta-
neously pressing selected keys 100 by key 101, poweris turned on, can be turned. Further-
more, right-hand and pushes the select key 100, which can be selected on the menu door-
phone output ear is read out from the memory means 90.After that, within a predetermined
period of time and the selection key 100 is depressed, the selected menu is read. Menu is read
out, and a predetermined time is elapsed that menu is selected by the handle thereof, Fur-
thermore, even when theleft hand key 101 is depressed so as to determine the menu.
0024:

Fig. 7 in, selection key 100, key 101 is used as a flowchart showing a basic operation process.
Fig. 7 in, (step S2) and (step S1 for controlling the operation of a timer), a power source (not
shown) and simultaneously pushes the select key 100 turns on with both hands, key 101. Se-
lection key 100 is pressed (step $3) doorphone ear 40, 41 and can be selected from the menu
(step S4) is output. Determining key 101 is pressed (step $5) uncutted, before the time-out
(step S6), and the selection keys 100 is depressed, the next menu are successively read out. A
time-out, and key 101 is pressed, is read as a menu is selected (step S7) is determined. Fur-
thermore, the determined (step S8) to start the operation of the item. The selection key 100
during operation and when the key 101 are pressed simultaneously (step S9), (step $10) to
stop the operation. Again, the selection keys 100 and key 101 are pushed simultaneously (step
S11) when the, power supply is turned off (step S12). The selection key 100 during operation
and when the key 101 are pushed simultaneously, without turning off the power source to con-
tinue its operation.
0025:

Fig. 8 the, present invention music player with wireless communication terminal 6 when down-
loading information as a flowchart showing an operation procedure. Also in this case, in order
to simplify the explanation of the player with wireless communication terminal device 6 in the
memory means 90, previously stores a URL of music distribution server as described.
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0026:

First of all, radio communication terminal device equipped with player 6 serving as an operat-
ing meansfor selecting key 100 of key 101 are depressed simultaneously with both hands, and
the power supply is turned on, the battery power supply 120 and control means 80 from wire-
less communication means 70 for supplying a power to, display means 110 asa lighting means
of the lighting of the pilot lamp LED130 (step S20). Next, operation means can be selected by
pressing the menu selection key 100 successively read, selecting a " URL?? " While the mes-
sageis output, whether the predetermined time passes, by pressing the key 101, a URL (step
$21) for selecting operation is started. The selection of the URL, operating means 100 within a
predetermined time sequentially and successively by pushing the URL, ear doorphone capable
of switching the voice output. Furthermore, each selection key 100 is depressed, LED131
lighting means, by adding lighting periord 132,133, capable of selecting one of any numberof
URLto visually check (step S22) is. In the state of outputting a URL, whether the predeter-
mined time passes, a key 101 (step S24) pushes the URLis determined. URL is determined
and, control means 80 by wireless communication means 70, spectacle frame temple portions
and antenna 22, 23 from, base station 3, portable telephone network 4, gateway 5, Internet 1
via a, music distribution server 2 (step S25) to access.
0027 :

The player with wireless communication terminal 6, music distribution server 2 receiving the
information from the music, voice output ear doorphone 40, 41. For example, a music distribu-
tion server, a classic, popular, pops of about 3 until one of the popular jenre best 5 explained
as being capable of delivering and curvature, which can distribute the category name is" 1.a
classic, 2. popular, 3. pops. " Successively. Furthermore, to select a desired jenre and distrib-
ute the music is sequentially outputted (step S26), as explained already protrct selection key
100 using a key 101 and, (step S27) for determining a desired music. In this way, the music
determined (step S28) information is downloaded. 1 after downloading of one curvature, the
curvature of the following (step S29) for down, step S26 to return, by the operation of step
$28 to the curvature of the other. When finished, operating means of selection keys 100 and
simultaneously push key 101 (step S29) stopping its operation, and to simultaneously select
key 100 again determining key 101 (step S30) pushes the powersupply is turned.
0028 :

Next, stored in the memory means 90 by downloading the music information, operation is ex-
plained. Fig. 9 a, radio communication terminal device equipped with player 6 when the voice
information as a flowchart showing an operation procedure. First of all, radio communication
terminal device equipped with player 6 and operating meansof selection keys 100 and simul-
taneously pressing key 101, battery power supply 120 and control means 80 radio means70is
supplied, display means 110 of the illuminating meansin the pilot lamp is lit as LED130fig. 8
(step S31) and is the same asthe flowchart. Next, a select key 100” music reproduction
start?? " Menue doorphone reads output to the ear, or time out, by pressing the key 101, (step
$32) and starts a music reproducing mode. In a step $33 and (selection key 100is de-
pressed), the music doorphone ear. Furthermore, each selection key 100 is depressed, a music
reproducing audio output doorphone ear 40, 41, LED131 lighting means, by adding lighting pe-
riord 132,133, music or what can be visually confirmed (step $34) is. A time-out or pushing
the key 101, (step S35) establishes a curvature. The control meansof the selected and stored
in a storage means(step $36) playlist. In playlist and, further adding a music reproducing a
picture is displayed is input, and the selected key 100 is pressed within a predetermined time,
return %» 7 S33, step S36 until operated by, a curvature is selected. At a step S37, and the
time out, a curvature that is not added, playlist order is stored (step $38) reproduce music.
0029 :

The music, voice output doorphone ear 40, 41, of the music reproducing the numbercorre-
sponding to the numberof the lighting meansis lit. Moreover, the beginning of the music re-
producing the curvature but of the number corresponding to the numberoftheilluminating
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meansis turned on, the color is changed in accordance with the music. Whenthe classic lis-
tening, the color of the light irradiating lens changes in color and sepia, movie scene is seen
through a glass lens to see oldness changes. When the curvature of the majorlistening to
bright yellow or red by flashing light of warm, listening to music when the schemes of, or white
light of pale and such slowly changing 7*K& , display contents for music reproduction by auto-
‘matic selection, listening to music can be a venefit ~~~ mood. In the playing of the music
playlist and end of all, operating means within a predetermined time as it does not operate the
select key 100 and the powersupply is turned. Furthermore, all of the music is completed
within a predetermined time and selecting key 100 is operated, it returns to step $33, regen-
eration can is selected.
0030:

Furthermore, in the above embodiment, the Internet 1 of voice information is downloaded
from the server music 2 as music distribution terminal device, radio communication terminal
device equipped with player 6 which explain, music information transmitted by radio networkis
not limited to this, other wireless local area network wireless communication with music infor-
mation from the playeris transmitted to the terminal system.
0031:

Furthermore, the player receives wireless communication terminal with the voice information,
in addition to the information of the music, music, the information of the curvature or a curva-
ture of the accompanying description of the voice composers, surer, recites a loudspeaker, a
documentreading, rhythm, downloaded for guiding the operation procedure of sound.
0032:

(Embodiment 2)
Next, a second embodiment of the present invention the player 2 with wireless communication
terminal device are described. 1 of the first embodiment, spectacle frame 20, 21 embeddedin
a metal-made wire spring 22, 23 is used as an antenna of the radio communication means, 2
of the first embodiment of the present invention related to the player with wireless communi-

cation terminal 62, a spectacle frame 20, 21 so as to cross the antenna 132 standing structure.
0033:

Fig. 10 of the first embodiment of the present invention in a 2 related to the external view of
the player with wireless communication terminal 62. Furthermore, fig. 11 the radio communi-
cation terminal device equipped with player 62 attached to the user's face 60 showing the use
state. In fig. 10 and fig. 11, spectacle frame 20 to 1 to indicate a standing state antenna 132,
from each of the right and left of the spectacle frame 20, 21 can be erected antenna 2 meter.
In this way, the antenna is erected, by separating from the user's face 60, which can enhance
the sensitivity of the antenna. 2 shownin fig. 10 and fig. 11 of the first embodiment, antenna
132 rotatably mounted on a spectacle frame 20, and at the time of use so asto intersect es-
terblish glasses frame. Furthermore, antenna 132 as a telescopic antenna.
0034 :

(Embodiment 3) .
Next, a second embodiment of the present invention related to 3 equipped with player wireless
communication terminal 63 are described. Fig. 12 the, 3 of the first embodiment of the present
invention the player with wireless communication terminal 63 in a museum or exhibition halls
using a system configuration diagram of a sound distribution system for the observer. This is
demonstrated in the sound distribution system for exhibition halls, one set in the area of the
short-range wireless communication such as a Bluetooth local area network using 70 for sound
distribution server submitted 71 is connected, a plurality of base station 72, 73, 74, 75 are as-
signed as a local area network 70 of base stations. Furthermore, the player with wireless
communication terminal 63 carrying a base station 72 when the observer approaches, base
station 72 for the observer approaches the voice information automatically distributed from
sound delivery server for the observer 71, when the observer approachesthe base station 73
if, for the observer approaches the base station 73 automatically delivers the voice infor-
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mation. Below, in the same mannerin accordance with the movement of the observer, base
station 74 for the observer approachesthe voice information, base station 75 approaches the
voice information automatically in order for the observer. The observer, tour passage and
walks, the exhibited articles can be heard by the receiver.
0035:

3 of the first embodiment, in a museum display information such as not only or exhibition
halls, tour route guidance navigation information for the player with wireless communication
terminal 63 and delivering it to the observer can also be guided. At this time, the display
means whenbent to the right on the right of the glass lens of the illuminating means is turned
on and off, and, when bentto the left of the left end of the spectacle lens by flashing lighting
means,in addition to the voice information visitors, visual display means is used for induction.
0036:

[Effect of the invention]
The present invention according to the radio communication terminal device equipped with
player, spectacle frame and in wireless communication means, and control means, and
memory means, and operating means, and display means, and processing means,the battery
powersupply is provided, at the end of the spectacle frame doorphoneear is provided, oper-
ating means for receiving the audio information and a commandsignal is input, by the control
means, wireless communication means, receiving the audio information stored audio infor-
mation, operating means audio information and a, by the control means, a voice information
stored in the storing means, and read from the ear doorphone output, whenreceiving a voice
information when the display of the state of the display means or by performing, convenient to
carry, ear without entangling doorphone code, via the Internet provider in music, voice infor-
mation can be downloaded player with wireless communication terminal device can be ob-
tained.
0037:

Furthermore, the present invention, a spectacle frame having spring properties is formed as a
linear member, and the nose of the spectacle frame 3 with a pair of.ear portions doorphoneof
players due to radio communication terminal device mounted on the face of a user by, player
wearing the radio communication terminal device equipped with a senseof collectively, capable
of being used in a so-called wearable sense.
0038:

The present invention also, a plurality of illumination means as display meansare incorporated
in the spectacle frame, a plurality of illuminating means to selectively or simultaneously to the
light irradiated to the eyeglass lens, or the operation state when downloading audio infor-
mation, which indicates the operation state at the time of reproducing the state display within
the visual field of a user can be confirmed.

Brief description of the drawings:
[Fig. 1] 1 of the first embodiment of the present invention applied to a music player using
wireless communication with the distribution system configuration diagram
[Fig. 2] 1 of the first embodiment of the present invention such a player with a wireless com-
munication terminal of the user's face when installed on a used state diagram
[Fig. 3] 1 of the first embodiment of the present invention such a player with a wireless com-
munication terminal of the user's face when installed on a used state diagram
[Fig. 4] 1 of the first embodiment of the present invention applied to a cross-sectional diagram
of a radio communication terminal device equipped with player
[Fig. 5] 1 of the first embodiment of the present invention with the front elevation of such a
player
[Fig. 6] 1 of the first embodiment of the present invention applied to a block diagram of the
radio communication terminal device equipped with player
[Fig. 7] 1 of the first embodimentof the present invention with such a player of flowchart of
operation procedure by operating means
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[Fig. 8] 1 of the first embodiment of the present invention such radio communication terminal
device equipped with player of the flowchart of the operation procedure of downloading infor-
mation

[Fig. 9] 1 of the first embodiment of the present invention with such a player during reproduc-
tion of audio information of the operation procedure of the flowchart
[Fig. 10] 2 of the first embodimentof the present invention with such a player perspective di-
agram of radio communication terminal device
[Fig. 11] 2 of the first embodiment of the present invention such a player with a wireless
communication terminal of the user's face when installed on a used state diagram
[Fig. 12] 3 of the first embodimentof the present invention of the player using radio commu-
nication terminal device equipped with a configuration diagram for visitors sound distribution
system
[Fig. 13] system configuration diagram of a conventional music distribution system
Description of the symbols: ,
1 Internet
2. music distribution server

3 gateway
4 portable telephone network
5 base station

6 radio communication terminal device equipped with player
10 spectacle lens
20, 21 spectacle frame
22, 23 the temple part
30, 31 the nose
40, 41 ear doorphone
70 wireless communication means
80 control means

90 storage means
93 audio processing means
100 selection key
101 key
110,111 display means
120 battery power supply
130,131,132,133 LED

Numberof Claims: 4

ENGLISH CLAIMS:

The mold frame and glasses, and wireless communication means, and contro! means, and
memory means, and operating means, and display means, and processing means, and having
a battery power supply doorphoneear, the eyeglass frame and the wireless communication
means, and the control means, and the storage means, and the operating means, and the dis-
play means, and the voice processing means, the battery power supply is provided, the spec-
tacle frame doorphoneis provided at the fore end of the ear, the operation meansfor receiving
information from and to input a signal indication, controlled by the control means, the wireless
communication means, receives voice information is stored in the storage means, the opera-
tion means for reproducing audio information from and reproduction instruction signalis in-
putted, the control of the control means, the voice information is read from the storing means
and outputting a doorphone ear, when receiving a voice information or the display means
when the display of the state is carried out in the radio communication terminal device
equipped with player.
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The tip is provided with an ear doorphone glasses frame and a linear member having spring
properties is formed as described in claim 1 and a radio communication terminal device
equipped with player.

The display means, attached to the eyeglass frame andglass lens, the glass lens, an illu-
mination means described in claim 1 is characterized by a player and a wireless communication
terminal device.

The eyeglass frame and the display meansof the positional relation of the spectacles, the
spectacles frame on the jens of eyeglasses placed in as a positional relation, the glass lens
from below the illuminating means so described in claim 3 is characterized in that a player and
a wireless communication terminal device.
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MULTI-POSITION CONNECTOR FOR PERSONAL AUDIO SET

Cross Reference to Related Applications

This application claims priority to U.S. provisional patent application

serial number 60/622,874 filed on October 26, 2004.

Field of the Invention

The present invention relates to a connector preferably for a personal

audio set that may be positioned to at least a plurality of different locations.

Backqround of the Invention

Personal audio devices, commonly known as headphones, earphones,

headsets, and the like, are gaining in popularity. The typical personal audio

device includes a frame containing an earphone that is usually positioned

over or in a wearer's ear. In cases where the audio-set is a headset, a

microphoneis also typically positioned near the wearer’s mouth.

Personal audio devices are often sold as after-market items for use

with audio sets, such as MP3 players, CD players, cell phones, and thelike,

that consumers have purchased separately. These personal audio sets

usually include a jack or connector that allow for connection of personal audio

devices such as headphonesandthelike. Usually, different manufacturers of

a type of audio set havedifferent shaped and/or configured jacks. In addition,

even for a given manufacturer of an audio set having a commonjack design

-4-

Bose Exhibit 1002 - Page 54



Bose Exhibit 1002 - Page 55

WO 2006/047724 PCT/US82005/038877

15

20

25

for all of its products, the location of that jack on the case maybe different

between different products of that manufacturer. Accordingly, a manufacturer

of after-market products for use on personal audio sets and the like, must

design and producedifferent after-market products, one for each particular
audio set to whichit is intended to be used.

For example, the Apple Corporation of Cupertino, California offers at

least two different personal audio sets. One is sold underthe trademark

IPOD and the other is sold under the trademark IPOD MINI. They are both

audio sets commonly known as MP3players, but they differ in their physical

size and the amountand type of features they offer. Both have the same

sized and shaped remote port and headphonejack, each of which is operable

using the sameorvery similar electrical circuitry and the like. However, the

physicallocation of this port and jack on these products differ. The personal
audio device sold under the trademark IPOD hasits remote port and

headphonejackin the centerof the top side of the device, and the personal
audio device sold under the trademark IPOD MINI has its remote port and

headphone jack toward the right side of the top side of the device.

Accordingly, if a manufacturer desires to provide an after-market

product that engages the remote port and/or headphonejacks on both the
IPOD and the IPOD MINI audio sets, it must make and sell two different audio

device-engaging structures. Onestructure physically aligns the connectors

with the IPOD and a separate structure physically aligns the connectors with

the IPOD MINI. These two separate structures increase the costs of

producing the after market product.

Moreover, should the manufacturer of the personal audio set change

the location of its ports and jacks, the after-market manufacturer must

necessarily changeits after market products accordingly.
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Summary of the Invention

Accordingly, despite the available improvements offered byafter-

market products for use with personal audio sets, there remains a need fora

cost-effective and common connector design that allows the after-market

product to be operably secured to a variety of different personal audio sets.

In addition to other benefits that will become apparentin the following

disclosure, the present invention fulfills these needs:

The present invention is a multi-position connector for a personal audio

set. In a preferred embodiment, the connector is slidably secured to a frame,
thereby allowing the connector’s position relative to the frame to be adjusted

as needed so as to properly engage mating connectors on a particular

personal audic set.

A resistive detent is preferably provided at key locations along the

frame so as to hold the connector at a predetermined position relative to the

frame.

Brief Description of the Drawings

Fig. 1 is a top view of a multi-positionable connector for a personal

audio device having a movable connectorportion extending therefrom in

accordance with an embodimentof the present invention showing a possible

first position of the connectorportion in solid lines and a possible second

position of the connector portion in hiddenlines.

Fig. 2A is a front view of the connector of Fig. 71 with the connector

portion in the possible first position.

Fig. 2B is a front view of the connector of Fig 1 with the connector

portion in a possible second position and showing the possible first position of

the connector portion in brokenlines.

Fig. 3 is an exploded, isometric view of the connectorof Fig. 1 showing

the connectorportionin the first possible position of Fig. 1.

Fig. 4 is an exploded, isometric view of the connectorof Fig. 1,

showing a detailed view of a possible connector portion having shuttle

-3-
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assembly and resistive detent in accordance with an embodimentof the

present invention. .

Fig. 5A shows a top view of the connectorin Fig. 1 with the connector

portion in the second possible position.

Fig. 5B showsa front view of the connectorof Fig. 5A.

Fig. 5C is an exploded, isometric view of the connectorof Fig. 5A

showing the connectorportion in the second possible position of Fig. 1.

Fig. 5D is an exploded, isometric view of the connectorof Fig. 5A,

showing a detailed view of the shuttle assembly in Fig. 4 in accordance with

an embodiment of the present invention.

Fig. 6 shows the connectorof Fig. 1 with the connector portion in the

possible first position and operably secured toafirst personal audio set.

Fig. 7 shows the connectorof Fig. 1 with the connectorportion in the

second position and operably secured to a second personal audio set having

mating connectorsin a different location that the location of the connectors on

the first personal audio set of Fig. 6.

Detailed Description of Preferred Embodiments

A multi-position connector 10 for connecting an auxiliary device, such

as a wireless headset 24, to a personal audio set 12 (Figs. 6 & 7) is disclosed

in Figs. 1~7.

Preferably, the multi-position connector 10 has a connector portion 41

that is operably secured within a frame 14. The connectorportion 11 is sized

and shaped to operably engage one or more mating connector(s) 20 on the

personal audio set 12 or the like. For example, electrical circuitry 22 for a
dongle 14’ for operating a wireless headset 24 is contained within the frame
14 andin electrical communication with one or more jack connectors 23, 23’

secured within the connector portion 11. Each jack connector 23, 23’ is sized

to operably connect with an auxiliary device jack 20’ (Figs. 6 & 7) and/or

remote port 20” (Figs. 6 & 7) of the personal audio set 12.
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The connector portion 11 is preferably slidably secured to the frame

14. For example and as best shownin Figs. 4 and 5D, the connector portion

11 is received within a shuttie assembly 30 that travels along a mating

channel 32 within the frame 14 thereby allowing the connector portion 11 to

slide along the channel. 32

More preferably, a resistive detent 40 is provided so as to hold the

connectorportion 11 at a predetermined position relative to the frame 14. For

example, as best shownin Fig. 4, the resistive detent 40 can include a sliding

member42 biased to extend into the channel 32. Such biasing structure 44.

preferably includes a spring 46 or the like. The engaging surface 48 of the

sliding memberis preferably angled as shownso asto urge the shuttle
assembly 30 toward one end 50a, 50b of the channel 32, thereby holding the
shuttle assembly 30 in place In ether a first position 60 (shown in Figs. 1, 2A,

3, 4, & 6) or a second position 62 (shownin Fig. 2B, 5A-D, and 7).

Since the position af the connector portion 11 relative to the frame 14

is adjustable, the connector 10 can be used ondifferent personal audio sets.

For example, as shownin Figs. 6 & 7, the connector 10 can be connected to

a conventional IPOD 12’ personal audio device by placing the connector

portion 11 in its first position 60 and connecting the connectorportion 11 fo

the mating connectors on the IPOD 12’ personal audio device.

Should a user desire to use the connector 10 on an audio device

having a different location for its connectors, such as on an IPOD MINI 12”

personal audio device shownin Fig. 8, the user slides the connector portion

11 to its second position 62 as shownin Fig. 8, thereby aligning the connector

portion 11 with the mating connectors on the IPOD MINI 12”.

Accordingly, the same connector 10 can be used with a variety of

different personal audio sets. Moreover, the adjustability of the connector

allows a manufacturer of after market products and the like to easily adjust

the location of the connector should the manufacturer of a personal audio

device move the physical position of a mating connector in future models or

the like.
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Having described andillustrated the principles of our invention with

reference to a preferred embodimentthereof, it will be apparent that the

invention can be modified in arrangement and detail without departing from

such principles. In view of the many possible embodiments to which the

principles may be put, it should be recognized that the detailed embodimentis

illustrative only and should not be takenaslimiting the scope of our invention.

For example, the disclosed embodiment describes the personal audio set

being an MP3player, and the connector 10 being a wireless dongle for a

headset, the principles of this invention apply equally well with other types of

personal audio sets, such as cell-phones, CDplayers, cassette players, and

the like and with both wired and wireless after-market products connected to

the connector 10. Accordingly, we claim as our invention all such

modifications as may come within the scope andspirit of the following claims

and equivalents thereto.

Bose Exhibit 1002 - Page 59



Bose Exhibit 1002 - Page 60

WO 2006/047724 PCT/US2005/038877

10

20

25

CLAIMS

1. A multi-positionable connector for operably connecting an

auxiliary device to a jack on a personal audio set, the connector having:

a frame,

a connector portion operably secured to the frame, said connector

portion moveable with respect to the frame to defineafirst position relative to

the frame and at least a second position relative to the frame; and,

a jack connector secured to the connector portion for operably

engaging the auxiliary jack on the personal audio set when the connector

portionis in at least one of said first portion and said second position, thereby

operably connecting the personal audio set to the auxiliary device.

2. The multi-positionable connector of claim 1, wherein said frame

includes electrical circuitry received therein for operating said auxiliary device,

and said jack connectorelectrically connects said personal audio set to said

electrical circuitry.

3. The multi-positionable connector of claim 1, wherein the

personal audio set is an MP3 player.

4. The multi-positionable connector of claim 1, wherein the

auxiliary device is a headset.

5. The multi-positionable connector of claim 4, wherein the

headsetis wirelessly connected to said connectorportion.

6. The multi-positionable connector of claim 1, wherein said

connector portion is slideably secured to said frame.
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7. The mullti-positionable connectorof claim 1, further including a

shuttle slideably secured to said frame and said connector portion is operably

secured to said shuttle.

8. The multi-positionable connector of claim 1, further including a

resistive detent for biasing said connector portion toward one ofsaidfirst

position and said second position.

9. An auxiliary audio device for connecting to at least a first

personal audio set and a second personal audio set, the first and second

audio sets each having a case with an auxiliary device connection jack

located thereon with each auxiliary device connection jack being located at

different locations on each case, said auxiliary device comprising:

a frame;

a connector portion operably secured to the frame, said connector

portion moveable with respect to the frame to define a first position relative to
the frame and at least a secondposition relative to the frame;

a jack connector secured to the connector portion for operably

engaging, oneat a time, the first personal audio set and the second personal

audio set;

said jack connector positioned to operably engage the auxiliary device

connectorjack of the first personal audio set when the connectorportionis in

said first position; and,

said jack connector positioned to operably engage the auxiliary device

connector jack of the second personal audio set when the connector portion

is in said second potion.

10. The auxiliary audio device of claim 9, wherein said frame

includeselectrical circuitry received therein for operating the auxiliary audio

device, and said jack connector electrically connecis oneof said first and

second personal audio sets to said electrical circuitry.

-8-
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11. The auxiliary audio device of claim 9, wherein at least one of

said first and second personal audio sets is an MP3 player.

12. The auxiliary audio device of claim 9, wherein said auxiliary

audio device is a headset.

13. The auxiliary audio device of claim 12, wherein said headsetis

wirelessly connected to said connector portion.

14. The auxiliary audio device of claim 9, wherein said connector

portion is slideably secured to said frame.

15. The auxiliary audio device of claim 9, further including a shuttle

slideably secured to said frame and said connectorportion is operably
securedto said shuttle.

16. The auxiliary audio device of claim 9, further including a

resistive detent for biasing said connector portion toward one of saidfirst

position and said second position.
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(57) Abstract: Disclosed is a system and method for us-
ing a mobile telephone (10) as an audio gateway. In one
embodiment, a mobile telephone (12) requests: access to
a wireless network (100), wherein the wireless network
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TITLE: SYSTEM AND METHOD FOR MOBILE TELEPHONE AS AUDIO GATEWAY

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a system and method for rendering multimedia content between a

multimedia storage source and a mobile telephone and/or a rendering device(e.g., a headset).

DESCRIPTION OF THE RELATED ART

Mobile telephones have evolved from voice-only electronic devices to multi-functional electronic

devices. For example, mobile telephones may now function as electronic organizers, digital cameras, audio

applications (e.g., MP3 players), video applications (e.g., video players), video game terminals, etc. Moreover,

mobile telephones are not only used for voice communications, but they also are used in a variety of other forms

(e.g., in instant messaging applications, sharing photographs, gaining access to information on the Internet, etc).

As the mobile telephone has evolved, so too have accessories for mobile telephones. For example, the

first mobile telephones required the user to hold the telephone next to (he user's mouth and ear during use.

Later, a wired ear bud and microphone were developed that connected to the mobile telephone were developed.

The wired ear bud allowsthe user's hands to be free from holding the mobile telephone during use. Wireless

headsets have also been developed that provide the user with both wireless and hands-free convenience.

A wireless interface commonly used in headsets and mobile telephonesis referred to as "Bluetooth"

technology. Bluetooth refers to a technical specification designed to standardize wireless transmission between

a wide variety of electronic devices, such as personal computers, mobile telephones, headsets, printers, personal

digital assistants ("PDAs"), etc. Bluetooth acts as a "virtual cable", whereby one electronic device can easily
communicate with another electronic device.

Bluetooth operates using frequency-hopping spread spectrum, where data packets are spread across the
2.45-GHz Spectrum at a rate of 1,600 hops per secondto lessen interference. For Bluetooth devices, the

nominallink range is 10 meters and the gross data rate is up to 3 Mbps,although higher data rates have been

proposed for future versions of the standard. Bluetooth can support both synchronous connection oriented

("SCO") links for voice and asynchronous connectionless ("ACL") links for packet data.

Wireless local area networks ("WLANs") are now ubiquitous in everyday life. Such WILAN's are

commonly available in many public areas (so-called "hotspots" or “hotzones”), as well as in homes and office

environments. WLANsare generally compliant with one or more IEEE standards(e.g., 802.1 1a, 802.1 1b,

802.1 1g, etc.) and are easily configured to provide for open access orto limit access by authorization and link-

level security procedures.

End users generally access the WLAN through WLANadapters that may be implementedas a

removable or fully embedded componentinastationary, portable or fully mobile device. Examples of such

implementations in a desktop computer include ISA or PCI cards, as well as an external or removable USB

adapter. Typical implementations for laptop computers include removable PCMCIAcards or embedded PCI

Express or USB adapters, while typical implementations for PDAs and mobile telephones include removable SD

Cards or embedded with USB or SDIO interconnections. In addition, the physical WLAN adapteris typically

augmented with software (a “driver”) that allows the device’s operating system to manage the adapter and to

create a transparent connection to the wireless network that can be used by various applications to the benefit of

the end user.
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Conventional methods for facilitating communication between mobile telephones and mobile

telephone accessories (¢.g., headsets, hands-free kits, etc.) are generally capable ofreceiving signals received

directly from the mobile telephone. In the case of wireless communication between the mobile telephone and

the mobile telephone accessory, a Bluetooth compatible protocolis often timesuitilized. With the Bluetooth

implementation, media may be received by the mobile telephoneis generally provided in an IETFprotocol(e.g.
SIP, SDP, RTP, TCP, UDP, etc.). Once received by the mobile telephone, the streaming media is converted into

a Bluetooth-specific protocol (¢.g., advanced audio distribution profile A2DP) andthen transmitted to the

rendering device(e.g., a headset). Converting the streaming media to a Bluetooth-specific protocollimits the

functionality of the mobile telephonein a variety of ways, for example, limits the functionality of the rendering

device, limits the ability of the user to use the mobile telephone for multiple tasks,limits the battery life of the

mobile telephone,etc.

SUMMARY

Often times, it is desirable for users of mobile telephonesto utilize the full functionality of their mobile

telephoneaccessories, as well as gain access to multimedia content. Thus, a strong need exists for a system and
methodfor establishing a data path utilizing IETF-compliant protocols between endpoints(e.g., streaming

source and rendering device) of a wireless network.

Oneaspect of the invention relates to a method for rendering multimedia content, the method

comprising: requesting access to a wireless network by a mobile telephone, wherein the wireless network

includes at least one remote server; assigning a subnet internet protocol(IP) address to a rendering device by the

mobile telephone; selecting at least one service and/or device by an associated user associated with the wireless

network; and routing streaming audio related to the selected service and/or deviceto the rendering device based

on the assigned subnet IP address.

Accordingto an aspect of the invention, the mobile telephoneis configured to provide one or more

operations on a received signal from the network utilizing a Dynamic Host Configuration Protocol.
According to an aspectof the invention, the mobile telephone is configured to provide one or more

operations on a received signal from the network utilizing network address translation.
According to an aspect of the invention, the request for access is transmitted by a wireless local area

adapter associated with the mobile telephone.

According to an aspect ofthe invention, wherein the mobile telephone is associated with the rendering

device prior to requesting access to the wireless network.

According to an aspect ofthe invention, the rendering device is a wireless headset.

Accordingto an aspect of the invention, the mobile telephone is authenticated with the network prior to

providing an identification of services and/or devices available on the wireless network.

According to an aspectof the invention,the server is a media server,

Anotheraspect ofthe invention relates to a method for rendering multimedia, the method comprising:

obtaining a unique addressfor a mobile telephonein a wireless local area network, wherein the local area
network includes at least one wireless access point and oneor moreservers; assigning a subnet internet protocol

(IP) address to a rendering device associated with the mobile telephone; requesting information from at least
one of the servers on the network through the mobile telephone; receiving information responsiveto the request
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for information by the mobile telephone; and directing streaming audiorelated to the requested information to

the rendering device based on the assigned IP address.

According to an aspect ofthe invention, the unique address is an Internet Protocol address associated
with the wireless local area network.

According to an aspectofthe invention, the received information includes an identification of services

and/or devices available on the network.

According to an aspect ofthe invention, the identification of services and/or devices include

multimedia content stored on a media server.

According to an aspect of the invention, the mullimedia content includes at least one audible

component.

According to an aspectofthe invention, the multimedia content also includes a video componentfor

display on the mobile telephone. ;

According to an aspectof the invention, the mobile telephone is communicatively coupled to the local

area network through an 802.1 1-compatible communication protocol.

According to an aspectof the invention, the headset is communicatively coupled to the wireless local

area network through an 802.1 1-compatible communication protocol.

According to an aspect of the invention, transmitting control signals directly from the mobile tclephonc

to the rendering device through a second wireless communication protocol.

According to an aspect of the invention, the second wireless communication protacol is Bluetooth.

Anotheraspect ofthe invention relates to a method for rendering multimedia content, the method

comprising: requesting access to a wireless network by a mobile telephone; establishing a session on the

wireless network; assigning a subnet internet protocol (IP) address to a peripheral device by the mobile

telephone; providing an identification of services and/or devices to the mobile telephone from an associated

server communicatively coupled to the wireless network; selecting at least one service and/or device by an

associated user; and routing streaming audio related to the selected service and/or device to the peripheral

device based on the assigned subnet IP address.

According to an aspect of the invention, the session is controlled by the mobile telephone.

Anotheraspect of the invention relates to a computer program stored on a machine readable medium,

the program being suitable for use in a mobile telephone to assign a subnet internet protocol (IP) address to a

headset, wherein: when the program is loaded in memory in the mobile telephone and executed causes the

mobile telephone to route streaming audio received through a wireless local area network to headset based on

the assigned IP address.

Other systems, devices, methods, features, and advantages of the present invention will be or become

apparent to one having ordinary skill in the art upon examination ofthe following drawingsand detailed

description. It is intended that all such additional systems, methods, features, and advantages be included within

this description, be within the scope of the present invention, and be protected by the accompanying claims.

It should be emphasized that the term “comprise/comprising” when used in this specification is taken to

specify the presenceof stated features, integers, steps or components but does not preclude the presence or

addition of one or more other features, integers, steps, components or groups thereof.”
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The term “electronic equipment" includes portable radio communication equipment. The term

"portable radio communication equipment", which herein after is referred to as a mobile radio terminal includes

all equipment such as mobile telephones, pagers, communicators, i.e., electronic organizers, personal digital

assistants (PDA's), portable communication apparatus, smart phonesorthelike.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other embodiments of the invention are hereinafter discussed with reference to the

drawings. The components in the drawings are notnecessarily to scale, emphasis instead being placed upon

clearly illustrating the principles ofthe present invention. Likewise, elements and features depicted in one

drawing may be combined with elements and features depicted in additional drawings. Moreover, in the

drawings,like reference numerals designate corresponding parts throughout the several views.

Figure 1 is an exemplary block diagram ofa mobile telephone and headset in accordance with aspects

of the present invention. .
Figure 2 is an exemplary schematic diagram of a mobile telephone and headset in accordance with

aspects ofthe present invention.

Figure 3 is an exemplary block diagram of a network in accordance with aspects of the present
invention.

Figure 4 is an exemplary schematic diagram of a server in accordance with aspects of the present
invention.

Figures 5A and 5B are exemplary protocol stacks associated with a mobile telephoneand a rendering

device in accordance with aspects of the present invention.

Figure 6 is an exemplary flow chart in accordance with aspects of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

The presentinventionis directed to a system and method for rendering multimedia content between
one or more devices associated with a wireless local area network or a wide area network and a mobile

telephone and/or mobile telephone accessory. The mobile telephone acts as a gateway or proxy for routing
multimedia content(e.g., audio files, videofiles, etc.) stored on a remote server.

The inventionis described primarily in the context of a mobile telephone. However,it will be

appreciated that the invention is not intendedto relate solely to mobile telephones and can relate to any type of
electronic equipment. Other types of electronic equipmentthat may benefit from aspects of the present

invention include playback devices having at least audio playback capability or video playback capability in

addition to audio playback capability. Exemplary playback devices include MP3 players, CD players and DVD

players.

Referring to Figure 1, an electronic equipment assembly 10 is shown in accordance with the present
invention. Theillustrated electronic equipment assembly 10 includes electronic equipment 12 and a wirelessly

coupled electronic equipment accessory 14, The electronic equipment 12 in the exemplary embodimentis a
mobile telephone and will be referred to as the mobile telephone 12. The mobile telephone 12 is shown as

havinga “brick” or “block”design type housing 16, but it will be appreciated that other type housings, such as a
clamshell housing ora slide-type housing, may be utilized without departing from the scope of the invention.
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The electronic equipment accessory 14 in the exemplary embodimentis a rendering device and will

be referred to as the headset 14. The headset 14 is shown as an ear mountable speaker and microphone

assembly that exchanges audio data with the mobile telephone 12 over a wireless link. One of ordinary skill in

the art will appreciate that any rendering device operable to receive signals from the mobile telephone 10 is
deemedto fall within the scope of the present invention. For example, suitable rendering devices include

headphones, earphones, speakers, televisions, stereos, and the like.

For purposes ofthe description herein, a wireless link is established using a Bluetooth protocol, such as

in accordance with the Specification of the Bluetooth System, Covered Core Package version 2.0 + EDR, dated

November 4, 2004, which is incorporated herein by reference in its entirety. Other suitable wireless interfaces

(¢.g., radio frequency, 802.11 compatible protocols, infrared, etc.) may be used to transmit data to the mobile

telephone 12 and/or to the headset 14.

The mobile telephone 12 includes a display 18. The display 18 displays information to a user such as

operating state, time, telephone numbers, contact information, various navigational menus, etc., which enables

the user to utilize the various feature of the mobile telephone 12. The display 18 may also be usedto visually

display content accessible by the mobile telephone 12 and/or headset 14 from one or more remote sources (e.g.,

a media server). The displayed content may include audio and/or video presentations stored locally in memory

20 (Figure 2) of the mobile telephone 12 and/or stored remotely from the mobile telephone 12 (¢.g., on a remote

storage device, a media server, remote personal computer, etc.). Such presentations may be derived, for

example, from multimediafiles, including audio and/orvideofiles, from a received mobile radio and/or

television signal, etc. In many situations, the video presentations are accompanied by audio presentations. For

example, the displayed video component may be a "music video" and the corresponding audio component may

be music intended to be synchronized with the video component. As another example, the displayed video

component may correspond to a received mobile television signal and the corresponding audio componcnt may

be speech and/or music intended to be synchronized with the video component.

The audio component maybe broadcast to the user with a speaker 22 of the mobile telephone 12.

Alternatively, the audio component may be broadcast to the user with a speaker 24 (Figure 2) of the headset 14.

Forstereo listening, the headset 14 may include a pair of speakers 24. Delivery of audio data from content

source to the mobile telephone 12 and the headset 14 will be described in greater detail below.

The mobile telephone 12 further includes a keypad 26 that provides for a variety of user input

operations. For example, the keypad 26 may include alphanumeric keys 28 for allowing entry of alphanumeric

information such as telephone numbers, phonelists, contact information, notes, etc. In addition, the keypad 26

typically may include special function keys such as a “call send” key for initiating or answering a call, anda

“call end” key for ending, or “hanging up” a call. Special function keys may also include menu navigation keys,

for example, for navigating through a menu displayed on the display 18 to select different telephone functions,

profiles, settings, etc., as is conventional. Other keys associated with the mobile telephone 12 may include a

volumekey, audio mute key, an on/off power key, a web browser launch key, a camera key, etc. Keys or key-

like functionality may also be embodied as a touch screen associated with the display 18.

The mobile telephone 12 includes conventional call circuitry that enables the mobile telephone 12 to

establish a call and/or exchange signals with a called/calling device, typically another mobile telephone or
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landline telephone. However,the called/calling device need not be another telephone, but may be some other
device such as an Internet web server, content providing server,etc.

Referring to Figure 2, a functional block diagram of the electronic equipment assembly 10 is

illustrated. The mobile telephone 12 includesa primary control circuit 30 that is configured to carry out overall
control of the functions and operations of the mobile telephone 12. The control circuit 30 may include a

processing device 32, such as a CPU, microcontroller or microprocessor. The processing device 32 executes

codestored in a memory (not shown) within the contro! circuit 30 and/or in a separate memory, such as memory

20,in order to carry out conventional operation of the mobile telephone 12. The memory 20 may be, for

example, a buffer, a flash memory, a hard drive, a removable media, a volatile memory and/or a non-volatile

memory. In addition, the processing device 32 executes code to carry out various functions of the mobile
telephone 12.

Continuing to refer to Figures 1 and 2, the mobile telephone 12 includes an antenna 34 coupledto a

radio circuit 36. The radio circuit 36 includes a radio frequency transmitter and receiver for transmitting and
receiving, signals via the antenna 34 as is conventional. The mobile telephone 12 further includes a sound signal
processing circuit 38 for processing the audio signal transmitted by/received from the radio circuit 36. Coupled
to the soundprocessing circuit 38 are the speaker 22 and a microphone40 that enable a userto listen and speak
via the mobile telephone 12 as is conventional. The radio circuit 36 and soundprocessing circuit 38 are each
coupled to the control circuit 30 so as to carry out overall operation.

The mobile telephone 12 also includes the aforementioned display 18 and keypad 26 coupled to the

control circuit 30. The mobile telephone 12 further includes an J/O interface 42. The V/Ointerface 42 may be in
the form of typical mobile telephone I/O interfaces, such as a multi-element connector at the base ofthe mobile

telephone 12. Asis typical, the I/O interface 42 may be used to couple the mobile telephone 12 to a battery
charger to charge a powersupply unit (PSU) 44 within the mobile telephone 12. In addition, or in the

alternative, the I/O interface 42 may serve to connect the mobile telephone 12 to a wired personal hands-free

adaptor, to a personal computeror other device via a data cable, etc. The mobile telephone 12 mayalsoinclude
a timer 46 for carrying out timing functions. Such functions may include timing the durations of calls,
generating the content of time and date stamps,etc.

The mobile telephone 12 may include variousbuilt-in accessories, such as a camera 48 for taking
digital pictures. Image files correspondingto the pictures may bestored in the memory 20. In one embodiment,

the mobile telephone 12 also may includea position data receiver (not shown), such as a global positioning
satellite (GPS)receiver, Galileo satellite system receiver or the like.

To establish wireless communication with other locally positioned devices, such as the headset 14,

another mobile telephone, a computer,etc., the mobile telephone 12 may include a local wireless interface
adapter 50, such as a Bluetooth adapter.

To establish wireless communication with other locally positioned devices, such as a wireless local

area network, wireless access point and the like, the mobile telephone 12 may further include a wireless
interface adapter 51. As shown in Figure2, the wireless interface adapter 51 may be a wireless local area

network interface adapter and is referred to herein as WLAN adapter 52. Oneofordinary skill in the art will

readily appreciate that the WLAN adapter 52 is exemplary and any suitable connectivity technology may be
implemented in accordance with the present invention (e.g., Bluetooth, infrared, etc.). Preferably, the WLAN
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adapter 52 is compatible with one or more IEEE 802.11 protocols (e.g., 802.11(a), 802.11(b) and/or 802.11(g),

etc.) and allows the mobile telephone 12 to acquire a unique identifier (e.g., MAC and IP addresses) on the

WLANand communicate with one or more devices on the WLAN,assuming the user has the appropriate

privileges and/or has been properly authenticated.

The mobile telephone 12 may be configured to operate in a wide area communications system. The

system can include one or more serversor call control elements for managing calls placed by and destinedto the

mobile telephone 12, transmitting content (e.g., image files, audiofiles, video files, voice and/or data packets,

etc.) to the mobile telephone 12 and carrying out any other support functions. The server communicates with

the mobile telephone 12 via a network and a transmission medium. The transmission medium may be any

appropriate device or assembly, including, for example, a communications tower, another mobile telephone, a

wireless access point, a satellite, ctc. Portions of the nctwork may include wireless transmission pathways.

The headset 14 includes a primary control circuit 54 that is configured to carry out overall control of

the functions and operations of the headset 14. The control circuit 54 may include a processing device 56, such

as a CPU, microcontroller or microprocessor. The processing device 56 exccutes code stored in a memory (not

shown) within the control circuit 54 and/or in a separate memory, such as memory (not shown), in order to carry

out operation of the headset 14, as described herein. The memory may be, for example, a buffer, a flash

memory, a hard drive, a removable media, a volatile memory and/or a non-volatile memory. In addition, the

processing device 56 executes cade to carry out various functions of the headset 14.

The headset 14 includes a local interface adapter 58 that is compatible with the local interface adapter

50 of the mobile telephone 12 to establish a wireless interface between the headset 14 and the mobile telephone

12. Thelocalinterface adapter 58 is coupled to the control cireuit 54 to selectively control and process

information and/or data received and/or transmitted by the local interface adapter 58. Preferably, as discussed

above,the local interface adapter 58 is Bluetooth compatible. The wireless interface established between

adapters 50 and 58 may be used to exchange data, such as audio data, commands,control and/or status

information between the mobile telephone 12 and the headset 14. One of ordinary skill in the art will

understand the basic operations of a Bluetooth wireless communication interface, so the details will not be

described here in detail for the sake of brevity.

The headset 14 further includes a WLANinterface adapter 60. The WLANinterface adapter 60 is

coupled to the control cireuit 54 to selectively control and process information and/or data received and/or

transmitted by the WLANinterface adapter 60. Preferably, the WLAN adapter60 is compatible with one or

more IEEE 802.11 protocols (e.g., 802.11(a), 802.11(b) and/or 802.11(g), etc.) and allows headset 14 to acquire

a unique address (e.g., IP address) on the WLAN and communicate with one or more devices associated with

the WLAN,assumingthe user has the appropriate privileges and/or has been properly authenticated. Although

the interface adapter 60 has been described in terms of WLANinterface, similar to wireless interface adapter 52

described above, the interface adapter 60 may implementany suitable connectivity technology in accordance

with the present invention (e.g., Bluetooth, infrared, etc.).

The headset 14 further includes an audio data processing device 62 that manages audio data. For

example, the audio data processing device 62 may include an encoder64 that encodes an audio signal received

from a microphone66 coupled to the headset 14. Encoded audio data may be transmitted to the mobile

telephone 12 for use as part of a telephonecall.
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In addition, the audio data processing device 62 may include a decoder 68 and a data buffer 70 to

process audio data received from the mobile telephone 12 and/or one or more devices associated with a WLAN.

The received audio data may be incoming audio data associated with a telephonecall. In other

situations, the audio data received by the headset 14 maybe audio (e.g., music, sound, voice, etc.) derived from
an audio file played back by the mobile telephone 12. The audio data received by the headset 14 mayalso

originate from one or more devices associated with a WLANand transmitted and/or streamed to the headset 14

for listening by the user, as described below. In yet othersituations, the audio data may be associated with

video content displayed on the display 18 by the mobile telephone 12. For example, a video file containing an

audio componentstored in the memory 20 may be played back by the mobile telephone 12 or a video signal

containing an audio component may be received by the mobile telephone 12.

In these situations, a video componentofthe video file or received video signal may be decoded by, for

example,the controlcircuit 30 or dedicated video decoder (not shown)to generate a video signal outputto the

display 18 for viewing. The audio componentof the videofile or received video signal may be decoded and

delivered as an audio signal to the speaker 22 and/or the audio component may be transmitted as audio data to

the headset 14 for decoding into an audio signal that is broadcast by the speaker 24, In another embodiment, the

audio componentofthe videofile or received video signal may be transmitted as audio data directly to the

headset 14 from one or more devices associated with a local area network, without transmission to the mobile

telephone 12, for decoding into an audio signalthat is broadcast by the speaker 24.

As explained in detail below, audio data transmitted from the mobile telephone 12 to the headset 14

and/or transmitted from one or more devices associated with a WLANto the headset 14 is typically in the form

ofmedia packets. Each media packet may contain a quantity of audio data, such as about 5 milliseconds of

audio data. The audio data may be buffered by the buffer 62 and decoded by the decoder 60 into an audio signal

for delivery to the speaker 24. As will be appreciated by one of ordinary skill in the art, the audio data may be

mono, stereo or surround-sound,or arranged in any other suitable audio format.

An exemplary communication network 100 in accordance with aspects of the present inventionis

illustrated in Figure 3. The exemplary network illustrated in Figure 3 is a public wireless local area network,

which utilizes Internet Engineering Task Force (ETF) protocols (e.g., IP, TCP, UDP, RTP, HTTPandthelike)

between the endpoints (e.g., the streaming source and rendering device (e.g., headset)). In this illustration, the

mobile telephone 12 acts as a gateway or proxy for routing content (e.g., audiofiles, videofiles, etc.) stored on

the server 102 through one or more routers 104 and an IP network 106, which may be any suitable network to a

destination source. From the IP network 106 and, optionally, router 104, the multimedia content is transmitted

to wired LAN 108, routed to the ACCESS POINT 110, and output to the destination source (e.g., mobile

telephone 12 and/or rendering device 14) in a wireless manner.

Although the server 102 is shown as being outside of the wired LAN 108, this is for illustrative

purposes only. One ofordinary skill in the art will readily appreciate that the server 102 may be located within

the wired LAN 108 depending onthe specific requirements of the server 102 and/or the LAN 108 or can be ona

remote network that is connected to LAN 108 via the Internet. Oneofordinary skill in the art will also

appreciate that the exemplary LAN 108 may be a wireless local area network, a wide area network, personal-

area access technology (e.g., wireless local area network, cellular network, WiMax, ultra wideband network,

etc.) and/or a public network(e.g., the Internet).
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As shown in Figure 3, the LAN 108 is communicatively couple to the access point 110. Access point
110 provides wireless communication medium between the mobile telephone 12 and/or headset 14 to the LAN

108. Thus, the mobile telephone 12 and/or headset 14 are communicatively coupled to the server 102.

Oneof ordinary skill in the art will appreciate that the communication medium between devices take

the form of any medium that permits electronic devices to exchange information or data. For instance, the

communication medium may be a wired communications medium, such as Ethernet, or a wireless

communication medium, such as IEEE 802.1 1(a), 802.1 1(b) or 802.11(g). In addition, the communication

medium mayalso be a combination of wired and wireless communications mediums. One of ordinary skill in
the art will also appreciate that any communications medium allowingthe functionality described herein shall be

deemed to be within the scope ofthe present invention. Preferably the communication medium can support a
variety ofnetwork protocols including, for example, IETF-compatible protocols (e.g., IP, TCP, UDP, RTP,
HTTP andthe like)

Figure 4 illustrates a schematic block diagram of an exemplary server (¢.g., server 102). Fhe server

102 may be any type of server. Preferably, the server 102 is a media server that is compatible with protocols

developed by the Internet Engineering Task Force (IETF) (e.g., IP, TCP, UDP, RTP, HTTP and the like). The
server 102 generally includes a processor 110, a memory 112, a data storage medium 114, a local interface 116,

video and input/outputinterfaces 118, and various communication interfaces 120. The server 102 may include

optionally a display 122, a keyboard 124,and a user input device 126 (e.g., a computer mouse).

The server 102 is capable of executing one or more computer applications 128 in accordance with

aspects of the present invention. In one embodiment, computer applications 128 include at least one audio

and/or video application program that is capable of transmitting multimedia content(e.g., audio files, video

files, audiovisualfiles, photographs, slides, radio, streaming audio and/or video, etc.) in a user-sensible format

upon request from an associated user. The multimedia content may be stored in the data storage medium 114 or

a remote storage medium (not shown) that is communicatively coupled to the WLAN 100.

As stated above, the multimedia content may take any form (e.g., audio, video, photographs, streaming

audio and/or video andthe like) and may bestored in any suitable format (e.g., MPEG, AVI, MP3, JPG, TIFF,

and the like), The server 102 may also store communications software, which is capable of converting the

multimedia content stored on the server 102 and/or the remote storage medium to a formatthat can be rendered

locally and/or remotely by the requesting device and/or a peripheral device associated with the requesting device

(e.g., headset 14), Alternatively, the server 102 may provide the multimedia content in a known format and

allow the requesting device and/ora peripheral device associated with the requesting device to perform any
necessary conversion,

The computer application 128 may be logically associated with or call one or more additional computer

applications or one or more sub-computer applications 130, which generally include compilations of executable

code. In one embodiment, the computer application 128, and/or the sub-applications 130 are embodied as one

or more computer programs(e.g., one or more software applications including compilations of executable code).

The computer program(s) can bestored on a data storage medium or other computer readable medium, such as a

magnetic or optical storage device (e.g., hard disk, CD-ROM, DVD-ROM,etc.).

To execute the computer application 128 and associated sub-applications 130, the server 102 can

include one or more processors 110 used to execute instructions that carry out a specified logic routine(s).
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Preferably, the server 102 is based on a client - server architecture and may serve multiple clients. However,

one of ordinary skill in the art will readily appreciate that any combination of computers having the functionality

described herein shall be deemedto be within the scope of the present invention. As stated above, the server

102 may be a media serverthatis compatible with IETF protocols (e.g., IP, TCP, UDP, RTP, HTTP and the
like).

The server 102 may have a memory 112 for storing data, software, logic routine instructions, computer

programs, files, operating system instructions, multimedia content and the like. Asillustrated in Figure 4, the

computer application 128 and sub-applications 130 can be stored in the memory 112. The memory 112 can

comprise several devices and includes, for example, volatile and non-volatile memory components,
Accordingly, the memory 112 can include, for example, random access memory (RAM), read only memory

(ROM),hard disks, floppy disks, compact disks (e.g., CD ROM, DVD ROM, CD RW,etc.), tapes, and/or other

memory components, plus associated drives and players for these memory types. The processor 110, memory

112, and the data storage medium 114 are coupled using a local interface 116. The local interface 116 can be,

for example, a data bus with accompanying control bus, a network, or other subsystem.

The server 102 can have various video and input/output interfaces 118 as well us one or more

communication interfaces 120. The interfaces 118 can be used to couple the server 102 to various peripherals,

such as a display 122 (e.g., a CRT display, an LCD display, a plasma display, etc.), a keyboard 124, and a user

input device 126. The communicationsinterfaces 120 can be comprised of, for example, a modem,a network

interface card, and/or a wireless network interface card. The communications interfaces 130 can enable the

server 102 to transmit and receive multimedia content(e.g., audio files, video files, photographs andthelike)

via an external network, such as the Internet, a wide area network (WAN), a local area network (LAN),direct

data link, or similar wired (e.g., Ethernet) or wireless system (e.g., 802.11-compliant protocols). Preferably, the

system 100 has the capabilities for both a wired communications interface (e.g., Ethernet) and a wireless
communicationsinterface (e.g., 802.11-compliant protocols) to accomplish the functionality described herein.

The server 102 transmits and receives information (e.g., multimedia content, data, requests for

information, etc.) to and from peripherals and/or devices that comprise the LAN 106. The LAN 106 generally

includes any electronic device that is capable of communicating (e.g., receiving and/or transmitting information)

with any other device, including the network 100. The mobile telephone 12 and/or headset 14 are portable

devices that may access one or more services provided by the network 100, through WLANinterface adapters

52 and 60,respectively.

As shownin Figure 3, the network 100 includes wireless communication from the LAN 108 to the

mobile telephone 12 and/or headset 14 through access point 110 and one or more intermediary devices(e.g.

access point 110, routers 104, IP network 106, etc.). Mobile telephone 12 is provided with a communication

protocol that can be executed by an internal processor of the device and/or by dedicated communications

hardware(e.g., a transceiver) coupled to the device for communication with the access point 110. The WLAN

adapter 52 of the mobile telephone generally includes a built-in antenna (not shown). The antennaallows the

WLANadapter 52 to exchange signals with the wireless access point 110. The access point 110 generally

executes a communication protocol corresponding to the communication protocol executed by the client devices

(e.g,, device associated with the LAN 108 and/or the mobile telephone 12, The access point 110 also includes

10
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communications hardware(e.g., a transceiver with an antenna) for broadcasting signals to the various client

devices and receiving signals broadcast by the client devices.

Figures 5A and 5B illustrate an exemplary IETF standard protocol stacks implemented for the mobile

telephone 12 and the headset 14, respectively. Referring to Figure 5A, an exemplary protocolstackis

illustrated for mobile telephone 12. The protocol stack 150 may include: a network layer 152, a WiFi layer 154

and a Bluetooth stack 153. The network layer 152 includesa logic link layer 155, an Internet Protocol (IP) layer

156, a user datagram protocol (UDP) layer 158, a transport contro! protocol (TCP) layer 160, and a data link

control protocol (DLCP) layer 162. The WiFi layer 154 includes an 802.11 radio frequency (RF) layer 164, an

802.11 physical (PHY) layer 166 and an 802.11 medium access control (MAC) layer 168. The network layer

152 and the WiFi layer 154 communicate with an authentication and security module 170. Likewise, the

Bluetooth stack 153 may also communicate with the network layer 152 and the authentication and security

module 170

Referring to Figure 5B, an exemplary protocol stack 180 is illustrated for headset 14. The protocol

stack 180 includes: a network layer 182, a WiFi layer 184 and a Bluetooth stack 185. The network layer 182

includes a logic link layer 186, an Internet Protocol (IP) layer 188, a user datagram protocol (UDP) layer 190, a

transport control protocol (TCP) layer 192 and a Real Time Transport Protocol/ Real Time Control Protocol

(RTP/RTCP) layer 194, The WiFi layer 184 includes an 802.11 radio frequency (RF) layer 196, an 802.11

physical (PHY) layer 198 and an 802.11 medium access control (MAC) layer 200. The headphone14 is capable

of receiving and rendering Bluetooth signals and WiFi signals through the respective layers (e.g.., Bluetooth

stack 185, WiFi layer 184).

The mobile telephone 12 also includes dynamic host configuration protocol (DHCP) and network

address translation (NAT) server functionality that is typically found in a network gateway. In this manner,

devices peripheral to the mobile telephone 12, such as the headset 14 are treated as a subnet that is "hidden"to

the network beyondthe gateway. By using DHCP and NAT,respectively, the mobile telephone assigns subnet

IP addresses to the peripherals and directs incoming IP traffic (e.g., streaming audio) from the network to the

properperipheral(s) based on the assigned subnet addresses.

An exemplary method 250 in accordance with aspects of the present invention is illustrated in Figure 6.

Referring to Figures 3 and 6, at step 252, the user associates the headset 14 with the mobile telephone 12, The

headset 14 is designated as the audio sink endpoint (e.g., rendering device) for rendering one or more audio

components transmitted from server 102. The headset 14 becomespart of the private subnet and receives an IP

address from the DHCPserverofthe mobile telephone 12.

At step 254, the mobile telephone 12 requests access to the network 100 through the access point 110.

The request may include a session description protocol (SDP) payload field, which may specify, for example,

negotiation parameters, services requested, format of information, etc. In the exemplary system illustrated in

Figure 3, a public WLAN 100is provided, wherein the user must be authenticated prior to access to the network

100. Accordingly, at step 256, the requestis routed to the AAA server 109 by one or more redirect servers

and/or proxy servers (not shown). The AAA server 109 provides authentication services to the public network

100. Assumingthe useris properly authenticated, the user is provided access to the network 100, at step 258. If

the user is unable to properly authenticate him or herself, the user is denied access to the public network 100.

11
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At step 260, an identification of available services and/or devices is provided to the mobile telephone

12. Once network accessis established, at step 262, the user of the mobile telephone 12 mayidentify desired

audio content and/or devices on a remote server 102. For example, this could be content stored on server 102

(e.g., a personal server, a personal computer in a home, a media server, ete. or content from a commercial music

service (e.g,, iTunes, operator portal, etc.)). The user selects the desired contentto stream and initiates a

streaming session with the server 102. The mobile telephone 12 also configures the headset 14 to accept the

pending media flow from the server 102.

At step 264, the server transmits the audio to the mobile telephone 12 using conventional IETF

protocols (e.g., RTP, UDP andIP) overthe network 100. At step 266, the mobile telephone 12 then forwards
these packets to the headset 14, using NATto establish the correct address for the headset 14 in the internal

subnet. At step 268, the headset 14 unpacks, decodes and renders the streaming audio in a user-sensible format

through one or more speakers 24.

In this example, session control is managed by the mobile telephone 12 while the media stream is

established between the server and headset. Session contro] may occur between local interface adapters 58 and

50 of the headset 14 and the mobile telephone 12, respectively. Session control may also occur between WLAN

interface adapters 60 and 52 of the headset and the mobile telephone 12, respectively. Steps 252 through 268

are generally repeated whenever a new session is started. The exemplary method 250 utilizes WLAN interface

adapters 52 and 60 to stream audio from the server 102 to the headset 14.

Specific embodimentsof an invention are disclosed herein. One of ordinary skill in the art will readily

recognize that the invention may haveother applications in other environments. In fact, many embodiments and

implementations are possible. The following claims are in no way intendedto limit the scope of the present

invention to the specific embodiments described above.In addition, any recitation of "meansfor" is intended to

evoke a means-plus-function reading of an element and a claim, whereas, any elements that do not specifically

use the recitation "means for", are not intended to be read as means-plus-function elements, even if the claim

otherwise includes the word "means". It should also be noted that although the specification lists method steps

occurring in a particular order, these steps may be executedin any order, or at the sametime.

Computer program elements of the invention may be embodied in hardware and/or in software

(including firmware, resident software, micro-code,etc.). The invention may take the form of a computer

program product, which can be embodied by a computer-usable or computer-readable storage medium having

computer-usable or computer-readable program instructions, “code”or a “computer program" embodied in the

medium for use by or in connection with the instruction execution system. In the context of this document, a

computer-usable or computer-readable medium may be any medium that can contain, store, communicate,

propagate, or transport the program for use by or in connection with the instruction execution system, apparatus,

or device. The computer-usable or computer-readable medium may be, for example but notlimitedto, an

electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system, apparatus, device, or

propagation medium suchas the Internet. Note that the computer-usable or computer-readable medium could

even be paperor another suitable medium upon whichthe program is printed, as the program can be
electronically captured, via, for instance, optical scanning of the paper or other medium, then compiled,

interpreted, or otherwise processed in a suitable manner. The computer program product and any software and

12
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hardware described herein form the various meansfor carrying out the functions of the inventionin the
example embodiments,
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CLAIMS

Whatis claimedis:

1. A method for rendering multimedia content, the method comprising:
requesting access to a wireless network (100) by a mobile telephone (12), wherein the wireless

network (100) includesat least one remote server(102);

assigning a subnet internet protocol (IP) address to a rendering device (14) by the mobile
telephone(12);

selecting at least one service and/or device by an associated user associated with the wireless

network (100); and

routing streaming audiorelated to the selected service and/or device to the rendering device
(14) based on the assigned subnet IP address.

2. The method of claim 1, wherein the mobile telephone (12) is configured to provide one or

more operationson a received signal from the network (100) utilizing a Dynamic Host Configuration Protocol.

3. The method of any of claims 1-2, wherein the mobile telephone (12) is configured to provide
one or more operations on a received signal from the network (100) utilizing network addresstranslation.

4, The method of any of claims 1-3, wherein the request for access is transmitted by a wireless
local area adapter (52) associated with the mobile telephone(12).

5. The methodofanyofclaims 1-4 further includingassociating the mobile telephone (12) to the

rendering device (14) prior to requesting access to the wireless network (100).

6. The method ofany of claims 1-5, wherein the rendering device (14) is a wireless headset.

7, The methodof any of claims 1-6 further including authenticating the mobile telephone (12)
with the network (100) prior to providing an identification of services and/or devices available on the wireless

network (100).

8. A method for rendering multimedia, the method comprising:

obtaining a unique address for a mobile telephone (10) in a wireless local area network (100),

whereinthe local area network (100) includesat least one wireless access point (110) and one or moreservers
(102);

assigning a subnet internet protocol (IP) address to a rendering device (14) associated with the
mobile telephone (12);

requesting information from at least one ofthe servers (102) on the network (100) through the
mobile telephone (12);

14
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receiving information responsive to the request for information by the mobile telephone (12);
and

directing streaming audio related to the requested information to the rendering device (14)

based on the assigned IP address.

9, The method of claim 8, wherein the unique address is an Internet Protocol address associated

with the wireless local area network (1G0).

10. A method for rendering multimedia content, the method comprising:

requesting access to a wireless network (100) by a mobile telephone (12);

establishing a session on the wireless network (100);

assigning a subnet internet protocol (IP) address to a peripheral device (14) by the mobile

telephone (12);

providing an identification of services and/or devices to the mobile telephone (12) from an

associated server (102) communicatively coupled to the wireless network (100);

selecting at least one service and/or device by an associated user; and

routing streaming audiorelated to the selected service and/or deviceto the peripheral device

(14) based on the assigned subnet IP address.

15
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MOBILE ROUTER WITH SERIAL DEVICE INTERFACE

Inventor: Douglas S. Moeller

CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claims priority to the following U.S.provisional

applications:

(1) U.S. provisional application Serial No. 60/800,679, filed May 16, 2006,

entitled “Mobile Router With Serial Interface,” by Douglas S. Moeller;

(2) USS.provisional application Serial No. 60/800,749,filed May 16, 2006,

entitled “Mobile Router That Monitors Links,” by Douglas S. Moeller; and

(3) U.S. provisional application Serial No. 60/800,750, filed May 16, 2006,

entitled ‘Mobile Router With Session Proxy,” by Douglas S. Moeller.

The present application is related to the following, contemporancously-filed PCT

applications:

(1) PCT application entitled “Mobile Router With Session Proxy,’ by Douglas

S. Moeller, Attomey Docket No. 060275PCT; and

(2) PCTapplication entitled “Mobile Router That Monitors Links,” by Douglas

8S. Moeller, Attorney Docket No. 060274PCT.

BACKGROUND

Many people use mobile or wireless end-user computer-type devices for a variety of

purposes. These devices include smartphones, handheld computer-type devices, personal

digital assistants (PDAs), laptop computers equipped with a wireless network interface card,

etc. Users often use such devices to read and write email messages, access the Internet,

download and view image or video files, run applications,etc.

In order to use such mobile devices, the mobile devices must be able to connect to a

wireless network. Conventional wireless local area networks (WLANs)are often deployed

inside structures such as homes, offices, public and commercial buildings, etc. The WLAN

typically comprises one or more wireless access points, such as a wireless router or hot spot,

which communicates wirelessly with the mobile device, and allows the mobile device to
connect to a wired network (or other network) that is also in communication with the access
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point. In order to stay connected to such WLANs, the mobile user must usually stay with

the range of the access points. This often constrains the effective mobility of a wireless

user. The mobile user muststay in the home,office or building to have wireless access to

the WLAN,butif the mobile user leaves the premises, the mobile user may leave the range

of the wireless access points and thereby lose connectivity to the network. For the IEEE

802.11 standard, also known as Wi-Fi, the range of such access points is about 50 meters for

indoor environments and 100 meters for outdoor environments.

Some campuses and urban areas provide broader W-Fi coverage areas by placing a

number of cooperating Wi-Fi hot spots throughout the campusor urban area. This provides

the mobile user with greater wireless access as the mobile user generally can move around

the campus/urban area while maintaining wireless connectivity. However, when the mobile

uscr leaves the campus/urbanarea, the user may lose connectivity, thus constraining the

wireless mobility of the user.

This dilemma has been addressed somewhatby cellular networks that allow mobile

devices ito communicate wireless data with such cellular networks using data

communication standards, such as GSM/GPRS (Global System for Mobile

Communications/General Packet Radio Service) or EDGE (Enhanced Data rates for GSM

Evolution). Such cellular networks generally provide much broader coverage areas than

WLANsor Wi-Fi area, so a mobile user will ordinarily have fewerrestrictions on mobility

when accessing such a cellular network. Further, cellular networks typically can -

accommodate roaming users by allowing users to stay connected as they travel from one
cellular network to another.

Nevertheless, mobile end-user devices often experience interruptions in service due

to drop-offs by the network (either Wi-Fi or cellular network). This problem is exacerbated

whenthe user is quickly moving between networkcells, hot spots or networks. This can be

caused, for example, (i) because the user’s wireless access provider/protocol is not

compatible with the new cell, hot spot or network,(ii) because the new cell, hot spot or

network is overly congested with traffic, (iii) because of faulty hand-offprocedures between

the cells, hot spots, or networks, or many otherreasons.

In addition, a mobile end-user may experience other types ofperformance problems,

including a change ofbit rate or bandwidth during the data transmission, and a change in the

quality of service (e.g., jitter, latency, data loss,etc.).

Accordingly, there cxists a need for a way to alleviate or mitigate the problems

experienced by a user of mobile end-user device.

2
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SUMMARY

In one general aspect, the present invention is directed to a mobile router. The

mobile router may communication with one or more mobile devices via a local wireless

network, such as a Wi-Fi or Wi-MAX network. The mobile router may further act as a

gateway for communications from the mobile device to a backhaul network, which also in

communication with the mobile router via a wireless communication link. The backhaul

network may comprise a cellular network, such as a GSM/GPRS or UTMSnetwork, or

some other type ofwireless network. The backhaul network may be connected to the

Internet or other network (e.g., WAN). That way, the mobile device can communicate with

a destination device connected to the Internet (or other network) via the mobile router and

the backhaul network.

Further, because the mobile router wirelessly communicates with the backhaul

network, it can move with the mobile device as the mobile device moves to provide

enhanced mobile wireless connectivity for the mobile device. For example, the mobile

router can be installed, affixed or otherwise placed ina vehicle, such as a car, bus, boat, rail

car, etc., where the end user of the mobile device is a passenger (or driver). That way, the

end user can maintain wireless activity as the user moves about.

According to various embodiments, the mobile router may comprise a session proxy

module establishes two transport protocol sessions — one between the mobile router and the

mobile device, and one between the mobile router and a destination device — when the end

user seeks to communicate with the destination device through the mobile router. That way,
if the session between the mobile router and a destination device goes down, the session

between the mobile router and the mobile device may remain active, thereby allowing the
mobile device to believe that the session is still active while the mobile router works to

restore the session. Also, the two sessions may use different protocols. For example, the

session between the mobile device and the mobile router may use the TCP protocol,

whereasthe session between the mobile router and the destination device may use a

different protocol, such as HS-TCP or SCPS. Moreover, the establishment of the two

sessions by the mobile router may be transparentto the end user. Also, the end user could

have the option of disabling the session proxy functionality in certain embodiments. This

may be desirable when the end useris using an application that encrypts the TCP headers.
Another potential benefit is that when the backhaul network goes down,the session

proxy module may prevent the TCP session for the link to the mobile device 16 from

3
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. starting its back-off timers. This is advantageous because, under the TCP protocol, the

mobile device would normally assumethat it cannot forward packets because ofnetwork

congestion and it would accordingly start to slow down the user’s session. In contrast, with

the session proxy module maintaining a session between the mobile router and the mobile

device that is separate from the session between the mobile router and the backhaul

network, the mobile device may not assume that network congestion is a problem and the

TCP session between mobile router and the mobile device may not slow down. Another

potential benefit is that the TCP timers and congestion windowscan be adjusted

dynamically so that the link may be optimized for the particular characteristics of the

backhaul network (e.g., packet loss, latency jitter, etc.).

In addition, the mobile router may comprise a session link module that monitors the

layer 2 and/orlayer 3 links of the mobile router with the backhaul network. That way, when

the link monitor module detects a drop-off, the link monitor module can reestablish the link

as quickly as possible in order to minimize the interruption in service to the end user.

According to various embodiments, the link monitor module does this by sending and

monitoring test (or probing) data packets over the backhaul wireless communication link.

That way, the user does not have to restart his/her applications or sessions. The user just

typically notices that the applications/sessions slowed for a briefperiod of time while the

connection was being reestablished.

In addition, according to various embodiments, the mobile router may include a

serial data port for communicating with a serial data device connected thereto. In addition,

the mobile router may include a serial device data publication module which transmits data

from the serial device over the backhaul network to a destination device, such as a

server/database, such that remote users could access the database to retrieve the data from

the serial device. The serial device could be, for example, a GPS receiverthat records

location data for the mobile router, or another type of serial data device. In addition, rather

than transmitting the daia to a server/database, a remote user could access the mobile router
to access the data from the serial device directly. Additionally, the serial interface of the

mobile router could be used to output data/commandsignals to the connected serial device.

These and other benefits will be apparent from the description to follow.

FIGURES

Various embodiments of the present invention are described herein by way of

example in conjunction with the following figures, wherein:

4
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Figure 1 is a block diagram of a networkincluding a mobile router according to

various embodiments of the present invention;

Figure 2 is a block diagram of a mobile router according to various embodiments of

the present invention; and

Figure 3 is a block diagram ofthe process flow ofthe link monitor module of the

mobile router according to various embodiments of the present invention.

DESCRIPTION

Figure 1 is a diagram ofa network 10 according to various embodiments ofthe

present invention. As shownin Figure 1, the network 10 comprises a mobile router 12 in

communication with a mobile device 16 via a wireless communication link 14 (referred to

sometimeshereinafter as the “local wireless communication link 14”). The wireless

communication link 14 may be provided as part of the wireless network 15 including the

mobile router 12 and the mobile device 16. The wireless network 15 (referred to sometimes

hereinafter as the “local wireless network 15”) may be, for example, a WiFi network (e.g.,

IEEE 802.11 network), a WiMAX network (IEEE 802.16), a Bluetooth network, or any

other suitable wireless network.

The mobile device 16 may be any computer-based device capable of receiving and
transmitting data via the wireless communication link 14. For example, the mobile device

16 may be a laptop (or notebook) computer (as shown in the example ofFigure 1) equipped

with a wireless network interface card, a wireless-enabled PDA, a pocket or palmtop

computer, a WiFi phone (e.g., a Skype phone or VoIP phone), a WiFi appliance, a Sony

PlayStation PSP or some other portable, network-enabled gaming station, a video screen, a

digital camera, an audio player, a navigation device, a security camera, an alarm device, a

wireless payment or POS device,etc.

The mobile router 12, as explained further hereinbelow, may act as a gateway

between the wireless network 15 and a backhaul network 20. The backhaul network 20 in

turn may be connected to the Internet 18 or any other network (such as an intranet or

another WAN) via a gateway 24.

The mobile router 12 may communicate with the backhaul network 20 via a

backhaul wireless communication link 22 (sometimes referred to hereinafter as the

“backhaul wireless communication link”). The backhaul wireless communication link 22

may be provided by a wireless network that is part of the backhaul nctwork 20, such as a

cellular wireless network. The cellular wireless network may be, for example: a Global
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System for Mobile Communications/General Packet Radio Service (GSM/GPRS)link; a

UMTS(Universal Mobile Telecommunications System) link; a Code Division Multiple

Access (CDMA)link; an Evolution-Data Optimized (EV-DO) link; an Enhanced Data Rates

for GSM Evolution (EDGE) link; a 3GSM link; a Digital Enhanced Cordless

Telecommunications (DECT)link; a Digital AMPS (IS-136/TDMA)link; an Integrated

Digital Enhanced Link (iDEN) link; a WiMAX link; or any other suitable wireless link.

That way, the mobile router 12 may provide wireless access for the mobile device 16 to the

Internet 18 (or other desired network).

According to various embodiments, the mobile router 12 and the mobile device 16

are co-located in a moving vehicle so that mobile router 12 is mobile and so that end-users

of the mobile device 16 can enjoy wireless connectivity to the Internet 18 via the mobile

router 12 as the vehicle (not shown) movesthrough cells or nodes associated with the

wireless network 22. The moving vehicle could be, for example, a car, a truck, a bus, a

boat, a train or rail car, etc. The mobile router 12 may be mounted to the vehicle in a secure

and generally tamper-resistant location. For example, the mobile router 12 may be mounted

in the trunk ofan automobile, and the end-user of the mobile device 16 may be a passenger

or driver of the automobile. That way, the end-user could enjoy wireless connectivity as the

automobile moves between cells of the wireless network 22.

Also, although only one mobile device 16 is shown in communication with the

mobile router 12 in Figure 1, it should be noted that numerous mobile devices 16 may be in

communication with the mobile router 12 via the network 14. For example, ina scenario

where the mobile router 12 is routed in an automobile, more than one passenger may be

using an end-user mobile device 16 that communicates with the Internet 18 (or some other

network) via the mobile router 12 and the backhaul network 20. For example, one

passenger could be checking email on a palmtop computer device, while another passenger

may be surfing the World Wide Web,etc.

It should also be recognized, however, that the mobile router 12 does not necessarily

need to be installed in, affixed to, or otherwise placed in a mobile vehicle. For example, a

user could use the mobile router 12 at home, work, or any other stationary location, or carry
the mobile router 12 around with him/her.

As shownin Figure 1, a transceiver 30 may receive and transmit the wireless signals
to the mobile router 12 via the wireless communication link 22. A communication network

32 of the backhaul network 20 may communicate with the Internet 18 (or other network) via

one or more gateways 24. The communication network 32 may include conventional
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network elements such as servers, routers, switch, etc., and may provide wireless network

service for the mobile router 12. Of course, although only one transceiver 30 is shown in

Figure 1, it should be recognized that the backhaul network 20 may comprise a number of

such transceivers, located in different areas serviced by the backhaul network 20, such that

the mobile router 12 may stay in communication with the backhaul network 20 as the

mobile router 12 moves between cells or nodes of the backhaul network 20.

As shown in Figure 1, third party servers 26 may be in communication with the

Internet (or other network) 18. That way, the mobile device 16 can access the third party

servers 26 through the mobile router 12 and the backhaul network 20.

Figure 2 is a simplified block diagram of the mobile router 12 according to various

embodiments of the present invention. As shown in Figure 2, the mobile router 12 may

comprise one or more processors 40, one or more memory units 42, a backhaul network

interface 44, and a local network interface 46, that may be connected via a system bus 48.

The backhaul network interface 44 is for interfacing with the backhaul network 20.

The local network interface 26 for interfacing with the wireless network 15. The type of

backhaul network interface 44 may depend on the types of backhaul wireless

communication link 22 used. For example, the backhaulinterface network 44 may be a
GSM/GPRSinterface, a UTMSinterface, an EDGE interface, a Wi-MAX interface,etc.

Similarly, the type of local network interface 46 may depend on the type of wireless

network 15 used. For example, the local network interface 15 may be a Wi-Fi, Wi-MAX,

or Bluetooth interface.

The processor(s) 40 may execute instruction code stored in the memory 42. The

memory 42 may be embodied as one or more computer-readable media, including Read-

Only-Memory (ROM)and/or Random-Access-Memory (RAM). As such, the memory 42

may comprise one or more memory chips, optical memory devices (¢.g., CD-ROM),

magnetic memory devices(e.g., disk drives), etc. The memory 42 may include a number of

software medules, including a routing module 50, a link monitor module 52, a session

proxy module 54 anda serial port data publisher module 56, that may be implemented as

software code to be executed by the processor(s) using any suitable computer instruction
type. The software code maybestored as a series of instructions or commands,or as a

program,in the memory 42.

The routing module 50 may include the code for allowing the mobile router 12 to

route data packets from the wireless network 15 to the backhaul network 20, and vice versa,

as is knownin the art. The link monitor module 52, as explained further below, may
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monitor the layer 2 (data link or cellular layer) and layer 3 (IP or network layer) links of the

mobile router 12 with the backhaul network 20 by sending test or probing data packets. By

monitoring the packets, the link monitor module 52 can detect if either (or both) of the links

fails. That way, the mobile router 12 can take appropriate action when oneofthe linksfails.

According to various embodiments, both the local wireless communication link 14
and the backhaul wireless communication link 22 may use the TCP (Transmission Control

Protocol) transport protocol for the session layer of the network protocols. TCP is one of

the core protocols of the Internet protocol suite, often simply referred to as “TCP/IP.” Using

TCP, applications on networked hosts can create connections to one another, over which

they can exchange streams of data using stream sockets. Stream sockets are a type of

internet socket which provides a connection-oriented, sequenced, and unduplicated flow of

data without record boundaries. The TCP protocol guarantees rcliable and in-order delivery

ofdata from sender to receiver.

The TCP protocol also uses a network congestion avoidance algorithm in orderto

achieve congestion avoidance. A numberof such algorithms exists and can be used. In

general, according to somealgorithms, the TCP protocol specifies a maximum segmentsize

(MSS). The sender maintains a congestion window,limiting the total number of

unacknowledged packets that may bein transit end-to-end. To avoid congestion collapse,

TCP makes a slow start when the connection is initialized and after a timeout. It starts with

a window of 2 MSS.Although the initial rate is low, the rate of increase is very rapid: for
every packet ACKed,the congestion window increases by 1 MSS so that for every round

trip time, the congestion window has doubled. When the congestion window exceeds a

threshold, or a packetis lost, the algorithm enters a new state, called congestion avoidance.

Aslong as non-duplicate ACKs are received, the congestion window is additively increased

by one MSSevery roundtrip time. When a packetis lost, duplicate ACKs will be received.

The congestion window is reduced to 1 MSS on a timeoutevent.

The session proxy module 54, as explained further below, may act as a TCP proxy

for all TCP sessions going through the mobile router 12. That way, according to various

embodiments as described below,all end-usertraffic between the end-user mobile device 16

and the destination (e.g., a server connected to the Internet or other network 18) may be

transparently routed through the mobile router 12. Of course, in other embodiments, the

local and backhaul wireless links 14, 22 may use a different transport protocol, and, in such

embodiments, the the session proxy module 54 may similarly act as a proxy for such other

transport protocol sessions.
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Theserial port data publisher module 56 may make data received from a seria]
device 36, connected to a serial port 38 of the mobile router 12, available from the mobile

router 12 via a TCP stream (or any other type of data stream available from the mobile

router 12).

Other, conventional components of a router, such as a memory controller, are not

illustrated in Figure 2 for the sake of convenience.

As mentioned before, the link monitor module 52 may monitor the mobile router’s
layer 2 (data link or cellular layer) and layer 3 (IP or network layer) links with the backhaul

network 20, That way, when the link monitor module 52 detects a drop-off, the link

monitor module 52 can reestablish the link as quickly as possible in order to minimize the

interruption in service to the end user. For example, in typical present-day mobile

computing scenarios, when the network drops off, the end-user’s applications and network

sessions are ordinarily terminated. Consequently, the user has to restart the applications

and/or session when the network connection is reestablished. Moreover, it typically is not

predictable when the network connection will be reestablished.

The link monitor module 52 overcomes these drawbacks by monitoring the layer 2

and 3 links, and reestablishing the connections when connectivity is lost. As explained in

more detail below, the link monitor module 52 may do this by sending and monitoringtest

(or probing) data packets over the backhaul wireless communication link 22. When it

detects a failure in one or both ofthe links, the link monitor module 52 can take remedial

action, such as attempting to reestablish the link. It may reestablish the link before

applications on the mobile device 16 have to be restarted. That way, the user does not have

to restart his/her applications or sessions, The user just typically notices that the

applications/sessions slowed for a brief period of time while the connection was being
reestablished.

The link monitor module 52 may utilize adaptive programming according to various

embodiments. Thatis, for example, if the backhaul network interface 44 is recciving

packets over the backhaul wireless communication link 22, the link monitor module 52 may

send less probing packets and, conversely, if the interface 44 is not receiving packets the

link monitor module 52 may send more probing packets. By monitoring packets coming in

on the interface 44, the link monitor module 52 may draw the assumption that the interface

is functioning. This meansthat the link monitor module 52 does not have to send test

packets across the backhaul wireless communication link 22 to verify connectivity (and

hence not wasting precious network resources). However, just because the link monitor

9
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module 52 may assumethat the interface 44 is functioning does not mean that the link

monitor module 52 does not send test packets; it may just send them less frequently in

certain embodiments.

. The link monitor module 52 may monitor the interface 44 to see if it is receiving

data packets. If it is not, then the link monitor module 52 may sleep “A” number of seconds
and then proceed to the next step of doing an active probe. If the interface 44 is receiving

packets, the link monitor module 52 may then sleep longer (e.g., 10 x A seconds) before it

proceedsto the next step of doing an active probe. So if the backhaul wireless

communication link 22 lookslike it is working, then the link monitor module 52 may send

fewer active probes on the backhaul network 20.

The remote devices that the link monitor module 52 is to monitor may be configured

to allow the link monitor module 52 to cnsure whether the link to the particular remote

device is available. For example, links to the default route, domain name server (DNS),

and/or authentication server 19 (see Figure 1) may be monitored, as well as any device other

device on the Internet so configured.

Figure 3 is a flow chart of the process flow of the link monitor module 52 according

to various embodimentsofthe present invention. This process may be continually running

in the background to monitorthe layer 2 and layer 3 links on the backhaul wireless

communication link 22 of the mobile router 12.

At block 80, the link monitor module 52 may determine what its backhaul network

20 is (e.g. whetherit is a GSM/GPRSnetworkinterface, a UTMS network interface, etc.).

Next, at block 82, the link monitor module 52 may determineifthe appropriate backhaul

network driver is loaded. If not, at block 96, the driver is reloaded and, if successful, the

process returns to block 92 (described further below). If at block 82 it is determined that the

driver is loaded, the process advances to block 84, where the link monitor module 52

determines whether packets are being received on the backhaul network interface 44. This

is a check ofits layer 3 -- or network layer — status (OCI Medel). If so, the process

advances to block 86, where the link monitor module 52 goes into sleep mode for a brief

period of time (xx seconds) because the network connection is active.

If at block 84 it is determined that packets are not being received over the backhaul

wireless connection 22, the process advances to block 88, where the link monitor module 52

may determineif the layer 2, or data link layer, is established with a particular remote

device (e.g., a device that is part of the communications network 32 or connected to the

Internet 18). In one embodiment, the point-to-point protocol (“PPP”) may be used for the

10
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layer 2 link (OCI Model). PPPis a protocol used to establish a direct connection between

two nodes:and is described by described by Internet Engineering Task Force (IETF) RFC

1661. Thus, at block 88, the link monitor module 52 may detennine of the PPP link is

established. Of course, in other embodiment, a different direct link protocol could be used.

If the PPP link is not established, the process may advance to block 92, where the

PPPis restarted to establish the PPP link to the remote device. If that operation is

successful, or if at block 88 it is determined that the PPP link is established, the process

advances to block 90 where the link monitor module 52 determines if it has a default route

to the remote device. In routing technology, a default route, also sometimes called a

“gateway oflast resort,” is the network route used by a router when no other known route

exists for a given data packet's destination address. All the packets for destinations not

known by the router's routing table are sent to the default route. This route generally leads

to another router, which treats the packet the same way. If the route is known, the packet

will get forwarded to the known route. Hf not, the packet is forwarded to the default-route of

the router which generally leads to another router, and so on. Oncethe router with a known

route to a host destination is reached, the router determines which route is valid by finding

the most specific match. The network with the longest subnet mask that matches the
destination [IP address wins.

Hence, the default route may be a connection to the remote device that is different

from the direct connection. If there is a default route, the process may advance to block 94,

where the link monitor module 52 may determine whether the remote device is reachable

via the default route. If, at block 90 it is determinedthat there is no defaull route, the

process may return to block 88 where the PPP link is attempted to be established.

The process also advances to block 90 from block 86 afier the brief sleep period. If

’ at block 90 it is determined that the mobile router 12 has a default route, the process

advances to block 94 where the link monitor module 52 determinesif the default route is

reachable. If the default route is not reachable, the process returns to block 88, wherein the

PPP link is attempted to be reestablished.

If at block 92 the PPP protocol is unable to be restarted after x numberof attempts,

the process advancesto block 96, where the card driver for the backhaul network interface
44 is reloaded. If at block 66 the card driver is not successfully loaded after a number(“x”)

of attempts, the process advances to block 98, where the link monitor module 52 attempts to

reload the CardBus driver (or other similar driver for mobile routers that do not use

CardBus). A CardBus is PCMCIA (Personal Computer Memory Card International

il
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Association) 5,0 or later (e.g., JEIDA 4.2 or later) 32-bit PCMCIA card, CardBus is

effectively a 32-bit, 33 MHz PCI (Peripheral ComponentInterconnect) bus in the PC card

form factor. CardBus includes bus mastering, which allows a controller on the busto talk to

other devices or memory without going through the CPU.

If that process is successful, the process returns to block 96, where the card driveris

again attempted to be reloaded. Ifat block 98 attempts are unsuccessful in reloading the

CardBusdriver (or other similar driver), the process, according to various embodiments,

advancesto block 100, wherein the mobile router 12 is rebooted. From there, the process

may return back to block 80.

Returning to block 94, where it is determined if the default route is reachable, if it is

not available, the process may advance, according to various embodiments, to block 102,

where the domain name server (DNS)for the mobile router is determined. Then, at block

104, it is determined whether the DNSis reachable. If it is, according to various

embodiments,at block 106, the authentication server 19 (see Figure 1) for the mobile router

12 is determined. Then, at block 108, it is determined whether the authentication server 19

is reachable. If so, the process advances to block 110, where the link monitor module 52

enters brief sleep mode, during which no test packets are sent. After the brief sleep, the

process returns to block 84 for a re-check ofthe layer 3 link.

If the DNSserveris not reachable at block 104 or if the authentication server is not

reachable at block 108, the process returns to block 88, where the PPP link (layer 2 link) is

assessed, as explained above.

Someparameters in the process may be configurable. For example, certain time

periods used by the various timers may be configurable. The parameters may be factory

configurable, remotely configurable over a network, and/or self-adapting. In addition, in

various embodiments, the user may be able to configure certain parameters.

In addition, the process can be fine-tuned and optimized for a particular backhaul

network and/or usage pattern. The objective of the tuning and optimization may be to

deliver the highest data throughput, fastest network drop-off detections, and fastest network
reconnection. For example, the targets being probed can be changed. For example, the

mobile router 12 may probe the session manager 29 in a network operations center (NOC)

30 (see Figure 1), or other devices connected to the network 18. Also, rather than active

probing, the mobile router 12 may only listen to the backhaul network interface 44. This

latter approach may be advantageous whenthe network 18 is a WAN (or other type of
network) with low bandwidth,

12
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The point-to-point protocol (“PPP”) startup script may execute continuously until it

makes a successful connection. The failure that is shown in Figure 3 at block 88 is if the

PPP startup script is not successful in communicating with the backhaul network card x

numberof times. If the PPP startup script cannot make a connectionit likely is because the

mobile router 12 is out of coverage and not becauseit or the network failed. However,if

PPP connection is unable to be established after a relatively long duration (e.g., over one

hour), the link monitor module 52 may proceed with the failure path (step 92).

A common problem experiencedin the prior art by cellular network users is that the

data connection is sometimes lost. When this occurs, applications running on the mobile

device (that is connected to the cellular network) stop running, and have to be restarted
when the TCP session is re-established.

This problem can be overcome by the session proxy module 54 of the mobile router

12. Returning to Figure 2, the session proxy module 54 may act as a session proxyforall

sessions (e.g., TCP sessions) going through the mobile router 12. That is, for example,

when a local end-user seeks to establish a TCP session from their local end-user device

(such as the mobile device 14 Figure 1) with a destination (such as a third party server 26

connected to the network 18, see Figure 1), the session proxy module 54 may terminate the

TCP session coming from the mobile device 16 and, imstead, establish a TCP (or some other

protocol) session on the backhaul network interface 26 with the destination 26. The mobile

router 12 may also maintain a separate TCP session with the mobile device 16 over the local

wireless communication link 14. That way, all end-user traffic between the end-user and

the destination may be transparently routed through the mobile router 12 on the two

separate sessions. That way, one session going down (such as the backhaul wireless

communication link 22) need not negatively affect the other session (such as the session

between the mobile router 22 and the mobile device 16).

By doingthis, several benefits may be achieved. For example, when the backhaul

network link 22 goes down (which is sometimes not uncommonfor cellular networks), the

session proxy module 54 can maintain a TCP session to the local end user(e.g., at the.

mobile device 16). That way, if applications running on the mobile device 16 are dependent

upon a TCPsession, the applications may continue to run because there is a TCP session

with the mobile router 12, even though the TCP session over the backhaul wireless

communication link 22 is lost. When the backhaul network communication link 22 comes

back, the end-user may be able to keep runningits applications and session without having

to restart the applications.

13
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Another potential benefit is that when the backhaul network link 22 goes down, the

session proxy module 54 can prevent the TCP session for the link to the mobile device 16

from starting its back-off timers. This is advantageous because, under the TCP protocol, the

mobile device 16 would normally assume that it cannot forward packets because of network

congestion and it would accordingly start to slow down the user’s session. In contrast, with
the session proxy module 54 maintaining a TCP session between the mobile router 12 and

the mobile device 16, the mobile 16 device would not assume that network congestion is a

problem and the TCP session between mobile router 12 and the mobile device 16 the should
not slow down.

Another potential benefit is that the TCP timers and congestion windows can be

adjusted dynamically so that the link is optimized for the particular characteristics of the

backhaul network (e.g., packet loss, latency jitter, etc.). For example, if the network has a

high packet loss, the MTU (maximum transmission unit) may be made smaller to increase

the likelihood that sent data packets will successfully reach their destination. “MTU”refers

to the size (in bytes) of the largest data packet that a given layer of a communications
protocol can pass onwards. Alternatively, if the network hasrelatively little packet loss and

high throughput, the MTU maybe increased so as to further increase throughput.

In another embodiment, instead ofa TCP session, the session proxy module 54

could establish a different type of protocol session with the user’s destinationthat is

designed to run over high latency links. Such high-latency links may be HS-TCP (High

Speed TCP) or SCPS (Space Communications Protocol Specifications). HS-TCP uses a

new congestion control algorithm for TCP that is described in RFC 3649. The SCPSis set

of extensions to existing protocols and new protocols developed by the Consultative

Committee for Space Data Systems (CCSDS). The SCPSprotocol is defined in ISO

Standards 15894 (file transfer), 15893 (transport layer), 15892 (security layer) and 15891

(networklayer).

In such an embodiment, therefore, there may be a TCP session between the mobile

device 16 and the mobile router 12 over the local wireless communication link 14, and a

separate high latency protocol session (e.g., HS-TCP or SCPS) between the mobile router
12 and the destination over the backhaul network 20. Moreover, the establishmentof the

high-latency link on the backhaul network 20 may be donetransparently to the local end-

user by the session proxy module 54.

In addition, in various embodiments, the local end-user could be given the option of

disabling the session proxy module 54. A user of the mobile device 16 may disable the

i4
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session proxy module 54, for example, through a contro! panel for the mobile router 12

displayed on the mobile device. Also, the mobile router 12 may have a switch or push-
butten that allows a user to disable the session proxy module 54. It may be desirable for a

user to disable the session proxy module 54 when the user wants to maintain a TCP session

with the destination. For example, certain types of virtual private networks (VPNs), such as

IPSEC VPNs, encrypt the TCP headers. IPSEC (IP security) is a suite ofprotocols for

securing Internet Protocol (IP) communications by authenticating and/or encrypting each IP

packet in a data stream. If the TCP headers were encrypted, the session proxy module 54

would ordinarily not be able to decrypt the headers of the TCP data packets and, therefore,

could not appropriately transmit the packets on a non-TCP session. In such a circumstance,

the user may desire to disable the session proxy module 54. Other types of VPNs, however,

such as secure sockets layer (SSL) VPNs, do not encrypt the TCP headers, so the local end-

user may not want or need to disable the session proxy module 54 when such a SSL VFNis

being used. ;

Referring to Figure 2, the serial port data publisher module 56 maytake data

received from the serial device 36 connectedto the serial port 38 of the mobile router 12

and makethe data available via a TCP stream (or some other type of data stream, such as

HS-TCP or SCPS data stream). Theserial port data publisher module 56 and, via the

backhaul network 20 and Internet 18, populate a remote database 25 with the data from the

device 36. That way, the data from the serial device 36 can be remotely accessed via the
Internet 18.

Theserial device 36 may communicate with the mobile router 12 using any suitable

serial data protocol, including the USB (Universal Serial Bus) standard, the RS-232

standard, the RS-485 standard, or the IEEE 1394 (FireWire) standard, for example.

The serial device 36 may be any suitable type of serial device, such as, for example,

a GPSreceiver. In an embodiment wherethe serial device 36 is a GPS receiver, this allows

the location data for the GPS receiver (and hence the location data for the mobile router 12)

to be remotely accessible by others. In an application where the mobile router 12 is
installed in a mobile vehicle such asa car ortruck, such location data could be used for a

variety of applications, including:

° a company could access the database 25 to determine the current location of

its vehicles;

15

Bose Exhibit 1002 - Page 109



Bose Exhibit 1002 - Page 110

10

15

20

25

30

WO 2007/136620 PCT/US2007/011631

° a company could determine and analyze where its vehicles have been,

including such things as determining time spent in traffic jams, leading

docks,etc.;

e track a stolen vehicle:

° determining optimal routes for delivery companies;

° collection of real-time traffic data, which can be analyzed and/or shared with

traffic condition publication services; or

° collection of historical traffic data, which could be used for traffic planning

purposes.

In various embodiments, the stream produced by the serial port data publisher

module 56 may be compliant with a protocol standard, such as the RFC 2217 “Telnet Com

Port Control Option” protocol, so that end-user devicesthat support the standard could use

the data. This may be useful for Windows-based computers, because such computers could

use standard, off-the-shelf mapping applications with a GPS device to be attached to the

local machine. The end-usercould install a RFC 2217 compliant driver on their Windows

computer and could make the GPS data from the mobile router 12 appear as local GPS data

on their Windows computer. And since the GPS data from the mobile router 12 would be

accessible over an IP network(e.g., the Internet 18), the remote user’s Windows computer

could access the data from anywhere on the Internet.

The above-described examples were based on a GPS device as the serial device 36
connected to the mobile router 12. It should be recognized that other types of serial data

devices 36 may be used and similar data publication processes could be used for suchserial

data devices so that the data from the serial device may be accessed via the Internet (or

other network) 18. For example, in other embodimentsthe serial device 36 may be a

vehicle telematics device. Such a vehicle telematics device may capture data regarding the

performance andoperation ofthe vehicle (e.g., diagnostic data} in which the deviceis

installed. Such data maythen be published by the mobile router 12 and stored in the

database 25, for example, such thatit is accessible by third parties via the Internet 18.

In another embodiment, the serial device 36 may be apoint-of-sale (POS) device

that captures sale or payment information. That way, the POS data may be published to the

database 25 suchthatit is accessible via the Internet 18.

In other embodiments, the serial data device 36 could be, for example, a remote

control for an in-car entertainment system (e.g., downloading music, video, games,etc., to
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third party systems) or a device for interfacing to existing communication systems (e.g.,

police radios,eic.).

In addition, rather than transmitting the data to a central server(e.g., database 25), a

remote user could access the mobile router 12 to access the data from the serial device 36

directly. For example, in one embodiment, an authenticated remote user could access an

authentication server 23 (see Figure 1) to determine the address of the mobile router 12.
The remote user could then use that address to communicate with the mobile router 12

directly. Similarly, a local end-user of the mobile router 12 could access the data from the
serial device via the local wireless network 14.

Additionally, according to various embodiments,the serial interface 38 of the

mobile router 12 can be used to output data/commandsignals to the connected serial device

36. For example, from a remote location a signal/message can be sent to the mobile router

12 in order to have the signal/message sent output by the serial port 38 to the serial device,

where the signal/message causes the serial device 36 to take some sort of action. For

instance, the signal/message may activate the serial device 36. For example, where the

mobile router 1? is installed in a car, the serial device 36 may be device capable of

controlling components and/or systems of the car. For example, the scrial device 36 may be

able to shut of the engine (such as in the case of theft), unlock the doors in case of

inadvertent locking, activate alarm functions, etc. The serial device 36 mayalso, according

to various embodiments, perform payment functions, download data, receive advertising,

entertainment, gaming, and/or information, as well as perform network management and

control.

While various embodiments of the present invention have been described herein,it

should be recognized that other modifications, substitutions and alternatives may be

apparentto one of ordinary skill in the art. For example, certain of the steps of Figure 3

may be performedin different order or simultaneously. Such modifications, substitutions

and alternatives can be made without departing from the spirit and scope ofthe invention.
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CLAIMS

Whatis claimed is:

1. A mobile router comprising:
a local network interface for wirelessly communicating with a mobile device via a

local wireless network;

a backhaul network interface for wirelessly communicating with a backhaul network;

one Or more processors;

a serial data device interface for communicating with a serial data device connected to

the interface; and

a memory in communication with the one or more processors and the serial data

device interface, wherein the memory stores instructions which, when executed by

the one or more processors, cause the one or more processors to transmit data

received from the serial data device over the backhaul network to a destination

device.

2. The mobile router of claim 1, wherein:

the serial data device connected to the serial data device interface comprises a GPS

receiver; and

the data transmitted by the mobile router over the backhaul network to the destination

device comprises location data from the GPS receiver.

3. The mobile router of claim 1, wherein the serial data device comprises a serial data

device selected from the group consisting of a GPS receiver, a vehicle telematics device, a

point-of-sale (POS) device, and a remote control.

4, The mobile router of claim 1, wherein the memory additionally stores instructions

which, when executed by the one or more processors, cause the one or more processors to:

monitor the layer 2 and layer 3 links of the mobile router for the backhaul network;

and

reestablish the network connection to the backhaul network whenafailure of the layer

2 and/orlayer 3 link is detected.

5. The mobile router of claim 4, wherein the memory stores instructions which, when

executed by the one or more processors, cause the one or more processors to monitor the
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Jayer 2 and layer 3 links by sending test packets to a destination device over the backhaul
network.

6. The mobile router of claim 5, wherein the memory stores instructions which, when

executed by the one or more processors, cause the one or more processors to adapt the

frequency at which test packets are sent to the destination device based on whether the

network connection to the backhaul network is active.

7. The mobile rovter of claim 6, wherein the memory stores instructions which, when

executed by the one or more processors, cause the one or more processors to send test packets

to the destination device less frequently when the network connection to the backhaul

networkis active.

&. The mobile router of claim 1, wherein the memory additionally stores instructions

which, when executed by the one or more processors, cause the one or more processors to:

detect an attempt by the mobile device to establish a transport protocol session

between the mobile device and a destination device through the mobile router

over the local wireless network and the backhaul! network; and

initiate, when the attemptto establish the protocol session is detected, a first

replacement transport protocel session between the mobile router and the

mobile device over the local wireless network and a second replacement

transport protocol session between the mobile router and the destination
device over the backhaul network.

9, The mobile router of claim 7, wherein the memory additionally stores instructions

which, when executed by the one or more processors, cause the one or more processorsto:

detect an attempt by the mobile device to establish a transport protocol session

between the mobile device and a destination device through the mobile router

over the local wireless network and the backhaul network; and

initiate, when the attempt to establish the protocol session is detected,a first

replacementtransport protocol session between the mobile router and the
mobile device over the local wireless network and a second replacement
transport protocol session between the mobile router and the destination
device over the backhaul network.
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10. The mobile router of claim 1, wherein the local wireless network comprises a Wi-Fi
network,

il. The mobile router of claim 1, wherein the local wireless network comprises a Wi-

MAX network.

12. The mobile router of claim 1, wherein the backhaul network comprises a cellular
network.

13. The mobile router of claim 12, wherein the cellular network comprises a GSM/GPRS

network.

14. The mobile router of claim 12, wherein the cellular network comprises a UMTS

network.

15. The mobile router of claim 9, wherein the backhaul network comprises a cellular

network.

16. The mobile router of claim 15, wherein the cellular network comprises a GSM/GPRS

network.

17. The mobile router of claim 15, wherein the cellular network comprises a UMTS

network.

18. The mobile router of claim 15, wherein the local wireless network comprises a Wi-Fi

network.

19. The mobile router of claim 15, wherein the local wireless network comprises a Wi-

MAX network.

20. The mobile router of claim 1, wherein the mobile device is a wireless-enabled

computer device selected from the group consisting of a laptop equipped with a wireless

network interface card, a wireless-enabled PDA, a pocket computer, a WiFi phone, a WiFi
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appliance, a portable, network-enabled gamingstation, a video screen, a digital camera, an

audio player, a navigation device, a security camera, an alarm device, a wireless payment

device, and a wireless POS device.

21. The mobile router of claim 1, wherein the mobile router is installed in a vehicle.

22. The mobile router of claim 21, wherein the vehicle is a vehicle selected from the

group consisting of an automobile, a truck, a rail car, a bus, and a boat.

23. A method comprising:

receiving, by a mobile router from a serial data device that is connected to a serial

data device interface of the mobile router, data from the serial data device,

wherein the mobile router is in communication with a mobile device via a

local wireless communication link and wherein the mobile routeris in

communication with a backhaul network; and

transmitting, by the mobile router; the serial data received from the serial data device

to a destination device over the backhaul network.

24. The method of claim 23, wherein:

the serial data device connected to the serial data device interface comprises-a GPS

receiver; and

transmitting the data comprises transmitting location data from the GPS receiver.

25. The method of claim 23, wherein the serial data device comprises a serial data device

selected from the group consisting of a GPS receiver, a vehicle telematics device, a point-of-

sale (POS) device, and a remote control.

26. The method of claim 23, further comprising:

monitoring the layer 2 and layer 3 links of the mobile router for the backhaul network;

and

reestablishing the network connection to the backhaul network whena failure of the

Jayer 2 and/or layer 3 link is detected.
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27. The method of claim 26, wherein monitoring the layer 2 and layer 3 links comprises

sending test packets to a destination device over the backhaul network.

28. The method of claim 27, further comprising adapting the frequency at which test

packets are sent to the destination device based on whether the network connection to the

backhaul network is active.

29. The method of claim 28, wherein adapting comprises sending test packets to the

destination device less frequently when the network connection to the backhaul network is

active.

30. The method of claim 23, further comprising:

detecting an attempt by the mobile device to establish a transport protocol session

between the mobile device and a destination device through the mobile router
over the local wireless network and the backhaul network; and

initiating, when the attemptto establish the protocol session is detected, a first

replacement transport protocol session between the mobile router and the

mobile device over the local wireless network and a second replacement

transport protocol session between the mobile router and the destination

device over the backhaul network.

31. The method of claim 29, further comprising:

detecting an attempt by the mobile device to establish a transport protocol session

between the mobile device and a destination device through the mobile router

over the local wireless network and the backhaul network; and

initiating, when the attempt to establish the protocol session is detected, a first

replacementtransport protocol session between the mobile router and the

mobile device over the local wireless network and a second replacement

transport protocol session between the mobile router and the destination

device over the backhaul network.

32. The method of claim 23, wherein the local wireless network comprises a Wi-Fi

network.
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33. The method of claim 23, wherein the local wireless network comprises a Wi-MAX

network.

34. The method of claim 23, wherein the backhaul network comprises a cellular network.

35. The method of claim 34, wherein the cellular network comprises a GSM/GPRS

network. ,

36. The method of claim 34, wherein the cellular network comprises a UMTSnetwork.

37. The method of claim 31, wherein the backhaul network comprises a cellular network.

38. The method of claim 37, wherein the cellular network comprises a GSM/GPRS
network.

39, The method of claim 37, wherein the cellular network comprises a UMTSnetwork.

40. The method ofclaim 37, wherein the local wireless network comprises a Wi-Fi

network.

41. The method of claim 37, wherein the local wireless network comprises a Wi-MAX

network.

42. The method of claim 23, wherein the mobile device is a wireless-enabled computer

device selected from the group consisting of a laptop equipped with a wireless network

interface card, a wireless-enabled PDA, a pocket computer, a WiFi phone, a WiFi appliance,

a portable, network-enabled gaming station, a video screen, a digital camera, an audio player,

a navigation device, a security camera, an alarm device, a wireless payment device, and a
wireless POS device.

43. The method of claim 23, wherein the mobile router is installed in a vehicle.

44. The method of claim 43, wherein the vehicle is a vehicle selected from the group

consisting of an automobile, a truck, a rail car, a bus, and a boat,
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WIRELESS VOIP HEADSET WITH CALL ORIGINATION
CAPABILITY

 

BACKGROUND OF THE INVENTION

{0001} The use of Voice over Internet Protocol (VoIP)is a fast growing trend in the

telephony industry, displacing circuit switch analog and digital telecom systems. Voice

over Internet Protocol transmits voice over a data network utilizing Internet Protocol (IP)

data packets. In VoIP, analog speech signals received from an audio source are digitized,

compressed, and translated into IP packets for transmission over an IP network such as

the Internet. Some benefits of VoIP include cost savings and new applications. For

example, VoIP can be used to bypassthe toll structure imposed by the service providers

that operate the PSTN or combined with other Internet services such as embedding voice

mail messages into user e-mail. Typically, in a business environment a VoIP phone

connects to the corporate data network through an Ethernet connection, either wired

(IEEE 802.3) or wireless (TEEE 802.11).

[0002} The proliferation of IEEE 802.11 WiFi networks extends the reach ofVoIP

solutions into wireless edge devices. In the prior art, wireless VoIP handsets are

examples of wireless edge devices that have been developed. However, such devices are

neither handsfree or discreet. Most wireless VoIP telephonesare rather large, having

either a handset form factor or being a laptop based softphone. In the prior art, IEEE

802.11 based headsets have been demonstrated, but lack the ability to originate calls.

Thus, they are not a true telephone and havelimited utility.

[0003] As a result, there is a need for improved methods and apparatuses for wireless

VoIPtelephone devices.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Thepresent invention will be readily understood by the following detailed

description in conjunction with the accompanying drawings, wherein like reference

numerals designate like structural elements.

[0005] FIG.1 illustrates a simplified block diagram ofa wireless VoIP headset in

one example of the invention.

[0006] FIG.2 illustrates a system view of a wireless VoIP headset in use in one

example of the invention.

[0007] FIG.3 illustrates a system view ofa wireless VoIP headset in use with server

based voice recognition in a further example of the invention.

[0008] FIG.4 illustrates a system view of a wireless VoIP headset in use with an

adjunct computing device in a further example of the invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0009] Methodsand apparatuses for wireless VoIP telephones in a headset form

factor are disclosed. The following description is presented to enable any person skilled

in the art to make and use the invention. Descriptions of specific embodiments and

applications are provided only as examples and various modifications will be readily

apparentto those skilled in the art. The general principles defined herein may be applied

to other embodiments and applications without departing from the spirit and scope of the

invention. Thus, the present invention is to be accorded the widest scope encompassing

numerousalternatives, modifications and equivalents consistent with the principles and

features disclosed herein. For purposeofclarity, details relating to technical material that
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is known in the technical fields related to the invention have not been described in detail

so as not to unnecessarily obscure the present invention.

[0010} The invention relates to the general field ofVoice over Internet Protocol and

more specifically, to a wireless VoIP telephone device in the form factor of a headset.

This description describes a method and apparatus for a wireless VoIP headset with call

origination functionality, allowing complete handsfree communication. In one example,

the wireless VoIP headsetallowsfor call origination using embedded voice recognition

and self-contained directory. In a further example, the wireless VoIP headset allows for

call origination by automatically originating a call to a voice recognition server. Ina

further example, the wireless VoIP headset allows for call origination by receiving call

data from an associated wireless adjunct device.

[0011] The wireless VoIP headset telephone can allow handsfree communication

throughout an enterprise whereverthere is wireless LAN access. Unlike point-to-point

devices, such as DECTbased headsets, there are no range limitations. By incorporating

call origination capabilities, the headset device becomesa full telephone rather than a

simple peripheral to a desk or mobile phone. The wireless VoIP headset has an IP
address, either fixed or dynamically assigned using a protocol such as DHCP,and resides

on the packet network, potentially having access to the Internet with all its resources,

enabling future applications that draw on the information available on the Internet.

Example use cases includethe ability to originate and receive phonecalls discreetly

through local hot spots or other Wi-Fi enabled locations. Multimedia versions of the

VoIP headset telephone can incorporate streaming audio access from the Internetor local

computer.
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{0012} In one example of the invention, a wireless VoIP headset includes a speaker, a

microphone, an IEEE 802.11 transceiver, and a codec for converting an analog audio

signal to a digital audio signal and encoding the digital audio signal. The codec also

decodes a receive digital audio signal for output to the speaker. The headset further

includes a controller which processes the digital audio signal to generate IP packets and

implements a VoIP call control protocol. The headset includes a computer readable

memory storing instructions that when executed by the controller cause the wireless VoIP

headset to perform a methodfor originating a VoIP call. The method includes, receiving

a spoken nameor number from a user at the microphone,interpreting the spoken name.or

numberusing voice recognition, comparing the spoken name or numberto a directory

stored in the computer readable memory, and generating a VoIP call origination request

message.

[0013] In one example of the invention, a wireless VoIP headset includes a speaker, a

microphone for receiving speech energy from a near end user to generate an analog audio

signal, and a codec for converting the analog audio signal to a digital audio signal and

encodingthe digital audio signal. The codec also decodes a receive digital audio signal

for output to the speaker. The headsetalso includes an IEEE 802.11 transceiver and a

controller for processing the digital audio signal to generate IP packets and implementing

a VoIP call control protocol. The headset includes a computer readable memory storing

instructions that when executed by the controller cause the wireless VoIP headset to

perform a method for originating a call. The method includes automatically connecting

to a voice recognition server upon activation of the wireless VoIP headset by a user.

[0014] In one example of the invention, a VoIP telephone system includes a

computing device and a wireless VoIP headset. The computing device includes a
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memory storing a name and phone numberdirectory and a first IEEE 802.11 transceiver.

The wireless VoIP headset includes a second IEEE 802.11 transceiver, a speaker, and a

microphone for receiving speech energy from a near end user to generate an analog audio

signal. A codec converts the analog audio signal to a digital audio signal and encodesthe

digital audio signal. The codec also decodesa receive digital audio signal for output to

the speaker. The headset further includes a controller for processing the digital audio

signal to generate IP packets and implementing a VoIP call control protocol. The headset

includes a computer readable memory storing instructions that when executed by the

controller cause the wireless VoIP headset to perform a method for originating a call.

The methodincludes receiving a user directory selection from the computing device

through the first IEEE 802.11 transceiver to the second IEEE 802.11 transceiver, and

generating a VoIPcall origination request message responsive to the user directory

selection.

[0015] In one example of the invention, a methodforinitiating a VoIP telephonecall

includes providing a wireless VoIP headset. The wireless VoIP headset includes a

speaker, a microphone,a codec, a controller, a first memory, and a first IEEE 802.11

transceiver for wireless communications with an IEEE 802.11 access point. The method

further includes providing a computing device including a second memory storing a name

and phone numberdirectory, and a second IEEE 802.11 transceiver for wireless

communications with an IEEE 802.11 access point. The methodincludes receiving a

user selection at the computing device from the name and phone numberdirectory,

transmitting the user selection from the computing device to the wireless VoIP headset

via the IEEE 802.11 access point, and generating a VoIPcall origination request message

at the wireless VoIP headset responsive to the userselection.

Bose Exhibit 1002 - Page 126



Bose Exhibit 1002 - Page 127

WO 2008/033478 PCT/US2007/019958

[0016] In one example of the invention, a method for initiating a VoIP telephonecall

includes providing a wireless VoIP headset. The wireless VoIP headset includes a

speaker, a microphone,a codec, a controller, a first memory, and a first IEEE 802.11

transceiver for wireless communications with an IEEE 802.11 access point. The method

includes providing a computing device having a second memory storing a name and

phone numberdirectory, and a wired IEEE 802.3 network connection to the IEEE 802.11

access point. The method further includes receiving a user selection at the computing

device from the name and phone numberdirectory, transmitting the user selection from

the computing device to the wireless VoIP headset via the IEEE 802.11 access point, and

generating a VoIPcall origination request messageat the wireless VoIP headset

responsive to the user selection.

{0017] FIG.1 illustrates a simplified block diagram ofa wireless VoIP headset 100

in one example of the invention. VoIP headset 100 is operable as a VoIP telephone with

call origination capability. Wireless VoIP headset 100 includes an IEEE 802.11 radio

transceiver 2 along with an associated host controller 4. Host controller 4 interfaces with

memory 30. For example, memory 30 mayinclude a combination of non-volatile and

volatile memory, including flash memory and SDRAM.

{0018} Wireless VoIP headset 100 has a speaker 14 and a microphone 16. A codec

10 includes an analog-to-digital (A/D) converter for converting the signals received from

microphone 16 to digital form. The digital signals are encoded by codec 10. A control

interface 32 transfers data between host controller 4 and codec 10. Codec 10 also

includes a D/A converter for converting digital audio for playback over speaker 14.

(0019] The output of codec 10 is provided to host controller 4 through audio interface

34. Additionally, codec 10 receives the output of host controller 4 through audio
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interface 34. In one example ofthe invention, codec 10 encodesthe digital signals

received from the A/D converter using pulse code modulation (PCM) and transfers them

to host controller 4. For example, 16 bit, 8 kSamples/sec encoding may be used for

telephony or 16 bit, 16 kSamples/sec encoding may be used for wideband applications.

Other examples ofVoIP audio codec formats include, without limitation, linear PCM and

iLBC, and ITU-T recommendations G.711. G.729, G.723, G.726, and G.722.

[0020] A digital signal processor (DSP) may perform a variety of audio signal

processing functions known in the art to improve the sound quality of the encoded audio

received from codec 10 and to improve voice recognition accuracy or sound quality of

the transmit voice signal. The DSP mayalso perform processing on a receive signal prior

to output to speaker 14 through codec 10. Such processing may include echo

cancellation, noise reduction, and multiband compression. Noise reduction may be

employed to mitigate the effects of various types ofnoise in the system. A wide variety

of techniques may be used which separate the desirable signal, i.e., speech from the

person currently talking, from various sourcesof interference, e.g., peripheral noise, far

end-speech, etc. Such techniques mayinclude the use of, for example, Wienerfilters,

noise gates, spectral subtraction, and other techniques known in theart.

[0021] Host controller 4 controls the operation ofwireless VoIP headset 100 and

processes the PCM audio to form data packets for wireless transmission and reception of

packets over an IEEE 802.11 network using an IEEE 802.11 transceiver 2 and antenna

36. Host controller 4 is programmed with associated computer program instructions to

perform the functionalities described herein.

[0022] The ITU-T standardizes PCM, ADPCM,and CELP coding schemesin its G-

series recommendations. Example voice coding standards for telephony and packet voice
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include G.711, G.722, G.723, G.726, and G.729. G.711 describes 64 kbps PCM voice

coding. G.726 describes ADPCM codingat 16, 24, 32, and 40 kbps. G.729 describes

CELP compression that enables voice to be coded into 8 kbps streams. The number of

speech samples sent in one packet can be varied. For example, G.729 coding generates a

speech sample every 10 ms. The Cisco IOS VoIP product places two speech samples

within one packet. Ina further example ofthe invention, four or more speech samples

may be placed in each packet.

[0023] In one example of the invention, a standards based VoIP telephone stack and a

standards based IEEE 802.11 software protocol stack are utilized. In one example,

wireless VoIP headset 100 utilizes a Linux operating system with open technology VoIP

software. In one example, a multi-threaded VoIP application is used whichutilizes a link

manager which supplements IEEE 802.11 driver service for roaming from AP to AP, a

SIP stack, and an RTPstack.

[0024] Host controller 4 monitors the activity of the wireless VoIP headset 100 and

receives input from various user interface components including, for example,a call

initiate, answer, and terminate button, a volumeencoder, a mute circuit/switch, and an

on/offcircuit. Host controller 4 also has input/output interfaces including, for example

visual indicators. The headset user interface includes a meansto be alerted of an

incoming call and a means to answerthe call. The headset user interface includes a

meansto originate a phonecall, as described in further detail below.

[0025] As discussed above, wireless VoIP headset 100 is configured to receive and

transmit digital data or packets over a wireless IEEE 802.11 interface. Packets are

received and transmitted using a IEEE 802.11 transceiver chip set. The wireless VoIP

headset 100 includes a suitable antenna 36 for transmitting and receiving the packets.
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[0026] Host controller 4 is operable to perform functions necessary to implement

VoIP. For example, host controller 4 operates as a system control unit providing call

control (such as H.225 and H.245 call control), messaging, capability exchange, and

signaling of commandsfor proper operation of the VoIP functions of the wireless VoIP

headset 100. In one exampleofthe invention, host controller 4 implements Session

Initiation Protocol (SIP). SIP is an application-layer signaling protocol over IP networks

designed for creating and terminating sessions such as phonecalls.

[0027] In a further example ofthe invention, host controller 4 implements the H.323

International Telecommunication Union Telecommunication Standardization Sector

(ITU-T) specification for transmitting audio, video, and data across an Internet Protocol
network, including the Internet. H.323 defines a set of call control, channel setup, and

codec specifications for transmitting real time audio and video over packet data networks.

In an H.323 network, the IP network may connect to a PSTN via a H.323 gateway, which

serves to interface between the packet based IP network and other networks such as the

PSTN. In furthers examples, other VoIP call-control protocols may be used. Such VoIP

call control protocols include Simple Gateway Control Protocol (SGCP) and Internet

Protocol Device Control (IPDC).

[0028] A real time transport protocol (RTP) header may be added. VoIPis carried

out with an RTP/UDP/IP packet header. An IP header includes a source addressfield and

a destination address field. A UDP header includes four fields: source port, length,

destination port, and checksum. An RTP header includes a sequence numberfield and

timestamp field. RTP is the standard for transmitting delay sensitive traffic such as audio

across packet-based networks. RTP resides on top of UDP andIP, giving receiving

stations information that is not available in the connectionless UDP/IP streams. Such
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information includes sequence information and timestamping. Sequencing informationis

included in the RTP header to determine whetherthe packets are arriving in order. Time-

stamping informationis included in the RTP header to determine whenthe enclosed data

should be replayed to the headset speaker. A data buffer, commonly referred to as a

“jitter buffer”, is used to store the received data until the RTP clock reaches the time

indicated in the timestamp.

[0029] Wireless VoIP headset 100 is capable of call origination. To originate a call it

is necessary togenerate a destination phone number andan origination request. In one

example, wireless VoIP headset 100 utilizes embedded voice recognitionforcall

origination. A self contained directory 28 associating names and phone numbersis stored

in memory 30, along with a voice recognition engine 24 andcall origination application

26. This allows the destination to be determined from spoken dial-by-number

recognition or by dial-by-nameor other means(e.g., operator, reception, help desk)

drawing onasclfcontained directory 28. This directory may be loadedinto the headset

memory 30 either overthe air or through other synchronization means, perhapsto the

user’s Microsoft Outlook address book on his/her computer. The directory may contain

SIP URIs which are used directly to originate calls. Alternatively, the directory may

contain phone numbers whichare used to construct a SIP URI using the method

described below. Spoken names or numbersare interpreted by the voice recognition

engine 24at call origination application 26 andthe result used to generate an origination

request message using the chosen VoIP signaling mechanism suchas SIP.

[0030] In SIP,the call origination request message is an INVITErequest sent by the

SIP user agent wireless VoIP headset 100. The INVITE request includes a To:field

containing a display name and a destination SIP address(also referred to as the SIP URI

10
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(Uniform Resource Identifier)) of the intended recipient of the call (referred to herein as

the “‘callee’). The SIP addressis identified by the format user@host. The user portion of

the address can be a user nameor telephone numberandthe host portion can be a domain

name or network address. For example, the To: field may be:

To: user3<sip:user3@server3.com>

To: user4<sip:83 15252222@server4.com

where “user a and “user 4” are the user names and “sip:user3@server3.com”

and “sip:8315252222@server4.com”are the SIP addresses of the callee. A user SIP

address is matched with each nameand telephone numberin selfcontained directory 28.

In one example, a user SIP address may correspond to an existing phone number which

has been translated to an SIP address using ENUM (Telephone Number Mapping) or

Distributed Universal Number Discovery (DUNDi) protocols.

[0031] The INVITErequestis sent from the wireless VoIP headset 100 to a proxy

server, which forwards the INVITE request to another proxy server or to the recipient

(the callee) itself. The precise IP address of the callee may not be known by the SIP user
agent at the time the INVITErequest is generated. The proxy serverutilizes a registrar

serverto identify the precise IP address of the callee, which has been registered by the

callee to the registrar server and stored in a location server along with the callee user

name. Uponreceipt of the INVITE request, if the callee accepts the call, an OK response

message is sent by the callee phone back towards VoIP headset 100. The OK response

messageincludes the exact IP address of the callee phone so that VoIP headset 100 can

communicate directly without the need for a proxy server. VoIP headset 100 then sends

an ACK messagedirectly to the callee phone to confirm the setup ofthe call.

11
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[0032] Poweris provided to the components of wireless VoIP headset 100 using a

rechargeable battery such as Lithium ion battery 18, whichis used to provide a regulated

voltage supply 20 at various levels as needed by the components. For example, regulated

voltage supply 20 may provide a 1.8V and 3.3V supply. A chargingcircuit 22 is used to

provide charging powerto battery 18. The components illustrated in FIG.1 are

packagedin a headset form factor.

[0033} Since the headset 100 includes a processor running an Internet Protocol stack

and an IP address, it is also capable of supporting a web page server. The web pages that

it serves can include headset control functions, such as a telephone directory, volume

control, audio filtering, signal processing control, and specific set up and provisioning

information such as the IP address of the SIP server. The user can access these web pages

through the use ofa standard web browser which supports the Hyper-Text Markup

Language (HTML)or the eXtensible Markup Language (XML)to control the operation

of the headset.

[0034] FIG.2 illustrates a system view of a wireless VoIP headset 100 in use in one

example of the invention. Wireless VoIP headset 100 and an IEEE 802.11 access point

52 communicate over an IEEE 802.11 wireless link 50. The use of the term IEEE 802.11

herein is meant to address the entire family of IEEE 802.11 standards, including IEEE

802.11b, IEEE 802.11g, and future standards such as IEEE 802.11n. Access point 52

connects to an Ethernet LAN via Ethernet switch 54. Ethernet switch 54 connects to the

PSTN 62 via a VoIP to PSTN gateway 56 for communication with a telephone 58.

[0035] FIG.3 illustrates a system view of a wireless VoIP headset 200 in use with

server based voice recognition in a further example of the invention. Wireless VoIP

headset 200 and an IEEE 802.11 access point 202 communicate over an IEEE 802.11

12
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wireless link 204. IEEE 802.11 access point 202 is coupled to an Ethernet switch 206.

Ethernet switch 206 is coupled to an IP network 218, which connects to a VoIP interface

216. VoIP interface 216 connects to a voice recognition server 208. Voice recognition

server 208 includes a speech user interface application 210, speech recognition

application 212, and text-to-speech application 214. Voice recognition server 208 allows

a userto place telephonecalls over either the Internet or a PSTN.

{0036] In operation, wireless VoIP headset 200 is configured to automatically

connect to voice recognition server 208 upon a designated user interface action. For

example, pushing a button on the wireless VoIP headset 200 would originate a call and

direct it to the voice recognition server 208. For example, when the hook switch on the

wireless VoIP headset 200 is pressed, a SIP request command to set up a VoIP phonecall

is sent from the wireless VoIP headset 200 to the VoIP interface 216. This SIP command

carries the phone numberfor the voice recognition server 208. The SIP URI or the IP

addressis pre-stored in the headset. From this point forward, the VoIP Interface 216

directs the VoIP data packets to voice recognition server 208 and vice-versa. Voice

commandsreceived at the wireless VoIP headset 200 and transmitted to voice recognition

server 208 are then used to complete thecall.

[0037] FIG.4 illustrates a system view of a wireless VoIP headset 300 in use with an

adjunct computing device 308 in a further example of the invention. Wireless VoIP

headset 300 is the same as wireless VoIP headset 100 exceptthatit does notutilize a self

embeddeddirectory or voice recognition in the call origination process. Wireless VoIP

headset 300 and an IEEE 802.11 access point 302 communicate over an IEEE 802.11

wireless link 304. IEEE 802.11 access point 302 is coupled to a LAN 306. An adjunct

computing device 308 includes an IEEE 802.11 transceiver and communicates with IEEE

13
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802.11 access point 302 over an IEEE 802.11 wireless link 310. For example, computing

device 308 is a personal digital assistant storing a directory of names and phone numbers.

In a further example, computing device 308 is connected to the IEEE 802.11 access point

302 via a wired $02.3 Ethernet network. For example, computing device 308 may be a

desktop PC.

[0038] In operation, adjunct computing device 308 is associated with the wireless

VoIP headset 300 and communicates directly with it through the IP network. For

example, a name and phone numberdirectory stored on the adjunct computing device

308 is used by a user of the computing device 308 to select a phonecall destination. The

associated selected phone numberor SIP URI is transmitted to wireless VoIP headset 300

over the IP network. The headsetoriginates thecall by initiating a call originate request

message including the associated phone numberor SIP URI, through the VoIP protocol.

[0039] The various examples described above are provided by wayofillustration

only and should not be construedto limit the invention. Based on the above discussion

andillustrations, those skilled in the art will readily recognize that various modifications

and changes may be madeto the present invention withoutstrictly following the

exemplary embodiments and applicationsillustrated and described herein. Such changes

mayinclude, but are not necessarily limited to: number, placement, and functions

performedbythe user interface on the wireless VoIP headset; wireless communication

technologies; standards to perform the VoIP call setup, signaling, and control.

Furthermore, the functionality associated with any blocks described above may be

centralized or distributed.It is also understood that one or more blocks of the wireless

VoIP headset may be performed by hardware, firmware or software, or some

14
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combinations thereof. Such modifications and changes do not depart from the true spirit

and scopeofthe present invention that is set forth in the following claims.

[0040] Thoseskilled in the art will appreciate that the reference to packets as used

herein is intended to encompass any type of packet, including but not limited to Internet

Protocol (IP) packets, Ethernet frames, Asynchronous Transfer Mode (ATM)cells and

other types ofdatagrams. Similarly, the terms "VoIP" and "VoIP phone"is usedin the

generic sense to include any "voice-over-packet" technique or device, without limitation

to a specific standard.

[0041] While the exemplary embodiments of the present invention are described and

illustrated herein,it will be appreciated that they are merely illustrative and that

modifications can be made to these embodiments without departing from the spirit and

scope of the invention. Thus, the scope of the invention is intended to be defined only in

terms of the following claims as may be amended,with each claim being expressly
incorporated into this Description of Specific Embodiments as an embodimentof the

invention.

15
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CLAIMS
Whatis claimedis:

1. A wireless VoIP headset comprising:

a speaker;

a microphonefor receiving speech energy from a near end user to generate

an analog audio signal;

a codec for converting the analog audio signal to a digital audio signal and

encodingthe digital audio signal, wherein the codec also decodes a receive

digital audio signal for output to the speaker;

a controller for processing the digital audio signal to generate IP packets

and implementing a VoIPcall control protocol;

an IEEE 802.11 transceiver; and

a computer readable memory storing instructions that when executed by

the controller cause the wireless VoIP headset to perform a method for

originating a VoIP call comprising:

receiving a spoken name or numberfrom a userat the microphone;

interpreting the spoken name or numberusing voice recognition;

comparing the spoken name or number to a directory stored in the

computer readable memory; and

generating a VoIPcall origination request message.

2. The wireless VoIP headset of claim 1, wherein the controller providescall

control, messaging, capability exchange, and commandsignaling to implement

Voice over Internet Protocol in accordance with Session Initiation Protocol.

3. The wireless VoIP headsetof claim 2, wherein the VoIP call origination request

message comprises a SIP INVITE message.

4. The wireless VoIP headset of claim 1, wherein the controller providescall

control, messaging, capability exchange, and commandsignaling to implement

Voice over Internet Protocol in accordance with the H.323 ITU-T specification,

16
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Simple Gateway Control Protocol (SGCP)or Internet Protocol Device Control

(IPDC).

5. The wireless VoIP headset of claim 1, wherein encoding the digital audio signal

comprises using pulse code modulation,linear pulse code modulation, iLBC, or

ITU-T recommendations G.711. G.729, G.723, G.726, or G.722.

6. The wireless VoIP headset of claim 1, wherein the digital audio signal is

transferred betweenthe codec andthe controller.

7. The wireless VoIP headset of claim 1, further comprising a plurality ofweb pages

stored in the computer readable memory which maybeserved bythe wireless

VoIP headset.

8. The wireless VoIP headset of claim 7, wherein the plurality ofweb pages includes

webpagesassociated with a telephone directory, volume control, audio filtering,

signal processing control, or set up and provisioning information.

9. A wireless VoIP headset comprising:

a speaker;

a microphone for receiving speech energy from a near end user to generate

an analog audio signal;

a codec for converting the analog audio signal to a digital audio signal and

encodingthe digital audio signal, wherein the codec also decodesa receive

digital audio signal for output to the speaker;

a controller for processing the digital audio signal to generate IP packets

and implementing a VoIPcall control protocol;

an IEEE $02.11 transceiver;

a computer readable memory storing instructions that when executed by

the controller cause the wireless VoIP headset to perform a method for

originating a call comprising automatically connecting to a voice recognition

server upon activation of the wireless VoIP headset bya user.

17
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10.

12.

13.

14.

15.

16.

The wireless VoIP headset of claim 9, wherein the controller providescall

control, messaging, capability exchange, and commandsignaling to implement

Voice over Internet Protocol in accordance with Session Initiation Protocol.

The wireless VoIP headset of claim 9, wherein automatically connccting to a

voice recognition server comprises sending a VoIP call origination request

message to the voice recognition server.

The wireless VoIP headset of claim 11, wherein the VoIP call origination request

message comprises a SIP INVITE message.

The wireless VoIP headset of claim 9, wherein the controller provides call

control, messaging, capability exchange, and commandsignaling to implement

Voice over Internet Protocol in accordance with the H.323 ITU-T specification,

Simple Gateway Control Protocol (SGCP) or Internet Protocol Device Control

(IPDC).

The wireless VoIP headsetof claim 9, wherein encodingthe digital audio signal
comprises using pulse code modulation, linear pulse code modulation, iLBC, or

ITU-T recommendations G.711. G.729, G.723, G.726, or G.722.

The wireless VoIP headset of claim 9, wherein the digital audio signal is

transferred between the codec and the controller.

A VoIP telephone system comprising:

a computing device comprising:

a memory storing a name and phone numberdirectory;

a first IEEE 802.11 transceiver;

a wireless VoIP headset comprising:

a second JEEE 802.11 transceiver;

a speaker;

a microphone for receiving speech energy from a near end userto generate

an analog audio signal;
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18.

19.

20.

21.

22.

a codec for converting the analog audio signalto a digital audio signal and

encodingthe digital audio signal, wherein the codec also decodes a receive

digital audio signal for output to the speaker;

a controller for processing the digital audio signal to generate IP packets

and implementing a VoIP call control protocol;

a computer readable memory storing instructions that when executed by

the controller cause the wireless VoIP headset to perform a method for

originating a call comprising:

receiving a user directory selection from the computing device

from the second IEEE 802.11 transceiver;

generating a VoIP call origination request message responsive to

the user directory selection.

The VoIP telephone system of claim 16, wherein the controller providescall

control, messaging, capability exchange, and commandsignaling to implement

Voice over Internet Protocol in accordance with Session Initiation Protocol.

The VoIP telephone system of claim 16, wherein the VoIP call origination request

message comprises a SIP INVITE message.

The VoIP telephone system ofclaim 16, wherein the controller providescall

control, messaging, capability exchange, and commandsignaling to implement

Voice over Internet Protocol in accordance with the H.323 ITU-Tspecification,

Simple Gateway Control Protocol (SGCP)or Internet Protocol Device Control

(IPDC).

The VoIP telephone system of claim 16, wherein encoding the digital audio signal

comprises using pulse code modulation, linear pulse code modulation, iLBC, or

ITU-T recommendations G.711. G.729, G.723, G.726, or G.722.

The VoIP telephone system ofclaim 16, wherein the digital audio signalis

transferred between the codec and the controller.

A methodforinitiating a VoIP telephone call comprising:
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providing a wireless VoIP headset comprising:

a speaker;

a microphone;

a codec;

a controller;

a first memory; and

a first IEEE 802.11 transceiver for wireless communications with an IEEE

802.11 access point;

providing a computing device comprising:

a second memory storing a name and phone numberdirectory;

a second IEEE 802.11 transceiver for wireless communications with an

IEEE 802.11 access point;

receiving a user selection at the computing device from the name and phone
numberdirectory;

transmitting the user selection from the computing device to the wireless VoIP

headset via the IEEE 802.11 access point; and

generating a VoIP call origination request messageat the wireless VoIP headset:
responsive to the user selection.

23. A method for initiating a VoIP telephone call comprising:

providing a wireless VaIP headset comprising:

a speaker;

a microphone;

a codec;

a controller;

a first memory; and

a first IEEE 802.11 transceiver for wireless communications with an IEEE

802.11 access point;

providing a computing device comprising:

a second memory storing a name and phone numberdirectory;

a wired IEEE 802.3 network connection to the IEEE 802.11 access point;

20
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receiving a user selection at the computing device from the name and phone

numberdirectory;

transmitting the user selection from the computing device to the wireless VoIP

headset via the IEEE 802.11 access point; and

generating a VoIPcall origination request message at the wireless VoIP headset

responsive to the user selection.
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METHODS AND DEVICES FOR

DUAL MODEBIDIRECTIONAL

AUDIO COMMUNICATION

FIELD

[0001] Disclosed are wireless headsets and methods of wireless headsets, and

more particularly dual mode wireless headsets and methodsfor use with an audio

gateway device.

BACKGROUND

[0002] Bluetooth wireless technology provides a manner in which many wireless

devices may communicate with one another, without connectors, wires or cables.

Bluetooth technology uses the free and globally available unlicensed 2.4 GHz ISM

spectrum, for low-power use, allowing two Bluetooth devices within a range of up to

10 to 100 meters to share data with throughput up to 2.1 Mbps. Each Bluctooth

device can simultaneously communicate with multiple other devices.

[0003] Current commonuses for Bluetooth technology include those for headsets,

cellular car kits and adapters. Moreover, Bluetooth technology is currently used for

connecting a printer, keyboard, or mouse to a personal computer without cables.

Since Bluetooth technology can facilitate delivery of large amounts of data,

computcrs may use Bluctooth for conncction to the Internet through a mobile phonc.

Bluetooth devices can connect to form a piconet, which consists of a master and up to

seven slave devices. Two types of connections can be established in a piconet: a

Synchronous Conncction Oricnted (SCO) link, and an Asynchronous Conncctionlcss
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(ACL) link. SCO links provide a circuit-oricntcd service with constant bandwidth

based on a fixed and periodic allocation of time slots that is used for voice

transmission. There are also extended synchronous connection-oricntced packets

(eSCO)that have the same functionality as SCO packets but allow for more packet

types, data types, and limited retransmissions. ACL connections, on the other hand,

provide a packct-oricnted servicc that is uscd for transmission of data and control

signals. Traditionally, voice communication on SCOis bi-directionally processed by

a voice codec or encoder/decoder while stereo communication on ACL is uni-

directionally processed by a stereo codec. In a communication device, there are two

separate codecs, one for communicating audio on SCO and the other for

communicating audio on ACL.

[0004] Wireless Local Area Networks (WLANs)are becoming compatible with

many different types ofproducts. While businesses originally installed WLANS so

that desktop computers could be used on networks without expensive wiring, the

functionality of the WLANshas evolved to allow mobile communication devices,

such as wireless telephones, laptop computers, personal digital assistants (PDAs) and

digital cameras to connect to WLANsforInternet access and wireless Voice over

Internet Protocol (VoIP) telephone service. Short for wireless fidclity, WiFi is a

trademark for sets ofproduct compatibility standards for WLANs. Manufacturers of

mobile communication devices such as cellular telephones are WiFi enabling the

devices so that when a user roams into a WiF1 hot spot, a telephone can switch its

communication protocol from the cellular band that uses licensed, limited spectrum

to WiFi communication protocol that uses available unlicensed spectrum. In indoor

situations, a switch to a WiFi protocol from a cellular network such as one based on
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the Global System for Mobilc Communication standard (GSM) may beadditionally

beneficial since a cellular network can lose its signal strength indoors while a WLAN

may have a strong signal within a hotspot.

[0005] The Bluetooth 2.4 GHz radio bandis close to that ofparticular

transceivers that operate at 2.3 GHz or 2.5 GHz, such as the Worldwide

Interoperability for Microwave Access (WiMAX) Worldwide Interoperability for

Microwave Access (WiMAX)transceiver based on IEEE 802.16e. Communication

of audio signals between Bluetooth devices may collide in time with other signals

such as WiFi and other standards-based wireless technologies such as Worldwide

Interoperability for Microwave Access (WiMAX), thus desensitizing the receivers

due to insufficient blocking performance and overlapping spectrum allocations.

There can be adjacent channel interference with WiFi for example and with WiMAX,

as the Bluetooth guard band is only 20 MHz. Synchronous connections,in particular

SCO,such as those used in headsets are inflexible in scheduling of transmission and

reception and result in simultancoususc of both radios, especially in an “802.16c”

transceiver on a mobile device having packets scheduled by the WiMAX basestation,

causing interference problems. While synchronous connections using eSCO have a

limited ability to schedule packet transmissions, duc to the limited retransmission

window, they will still have periodic collisions with other wireless technologies and

use more bandwidth and system resources than SCO links. The Bluetooth Core

Specification describes a solution for co-existence with WiFi that mitigates

interference. Advanced Frequency Hopping (AFH)is one technique that shrinks the

available bandwidth to prevent using the same portion of the ISM band as another

technology. Though this does not solve the problem of adjacent channelinterference
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from other technologics such as WiMAX with high transmit powcrs and poor adjacent

channel rejection. When Bluetooth and WiFi or WiMAXare collocated, AFH can be

insufficient and a collaborative method of co-existence such as Packet Traffic

Arbitration (PTA) may be used. However, PTA can significantly impact the WiFi

data rate when Bluetooth SCO or eSCOisactive.

[0006]  Bluctooth devices, and particularly headscts, enjoy popularity because they

can offer users the ability to communicate while seamlessly operating in different

environments. Accordingly, providing improved voice quality over Bluetooth has

become important for mobile device manufacturers. It would be beneficial were

improvements made to voice quality over Bluetooth.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The accompanying figures, where like reference numerals refer to identical

or functionally similar elements throughout the separate views and which together

with the detailed description beloware incorporated in and form part of the

specification, serve to further illustrate various embodiments and to explain various

principles and advantagesall in accordance with the present invention.

[0008] FIG. 1 illustrates a system of two Input/Output (I/O) devices configured to

transmit and/or receive via a short range radio link;

[0009] ~=FIG. 2 is a flowchart illustrating input to a decision controller and output

to switch between one and anothertransport;

[0010] FIG.3 is a signal flow diagram for two devices, in this example a headset

and a handset when the handsetis the initiator;

[0011] FIG.4 is an architecture diagram including a modecontroller;
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[0012] FIG. 5 illustrates some processes of a qucuc controller;

[0013] FIG.6 is a flowchart of a method of a dual mode wireless headset

according to an cmbodiment; and

[0014] FIG. 7 depicts somearchitecture components of a Bluetooth enabled I/O

device such as the headset of FIG. 1.

[0015]=Skilled artisans will appreciate that clements in the figures are illustrated

for simplicity and clarity and have not necessarily been drawn to scale. For example,

the dimensions of someof the elements in the figures may be exaggerated relative to

other elements to help to improve understanding of embodimentsof the present

invention.

DETAILED DESCPRIPTION

[0016] Disclosed are dual mode I/O devices and methodsfor transmission of a

short range radio link such as a Bluetooth link that is a bi-directional real-time audio

communication signal that can be over a synchronouscircuit-switched transport and

an asynchronous packet-switched transport either sequentially or simultaneously.

Also disclosed are dual mode wireless headset systems and methodsofat least two

dual mode I/O devices and more particularly including a wireless audio terminal and

an audio gateway for transmission of a bi-directional real-time audio communication

signal that can be over a synchronouscircuit-switched (SCO) transport and an

asynchronous packet-switched (ACL) transport cither scquentially or simultancously.

As mentioned above, a synchronouscircuit switched transport can be used for voice

data transmission. As will be described in detail below, an asynchronous packet-

switched transport that is according to the Bluetooth specification used for data and
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control signal transmission can be used for audio and in particular voicc

communication transmission. Dual mode refers to use ofboth an SCO mode and an

ACL modefor voice communication. Either onc or both of the wireless audio

terminal and the audio gateway can processsignals of both an SCO transport and an

ACLtransport. To process both transports, SCO and ACL, a single encoder/decoder

in cither or both devices can provide bi-directional audio communication from a

single source.

[0017] Transport selection can be based on both transports’ advantages and

disadvantages whentransferring audio, and in particular voice data. Transport

selection for audio, and in particular voice transmission is characterized differently

than for example, changing applications such as voice audio on SCO andstreaming

stereo on ACL where a choice is made between mutually exclusive telephony and

single-directional media playing. Transport selection for voice transmission is further

characterized differently from traditional methods of mitigating Bluetooth

interference. It is understood that voice communication is an cxample of a bi-

directional audio communication.

[0018]=Incontrast to the limited scheduling ability of SCO and limited

retransmissions of eSCO packcts and their implementation in headsets and handsfree

devices, a voice over ACL system with a scheduling process may avoid simultaneous

transmissions and receptions with other time division multiplexing (TDM)

technologics by varying when packcts arc sent versus the fixed frequency

transmissions of SCO and eSCO links. Having both SCO/eSCO and ACL modes

available may allow the user to optimize voice quality or data throughput under

different operating conditions. From this point on the term SCO or SCO mode will
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include the functionalitics of CSCO. In some noisy RF environments, voice over ACL

may result in better audio quality than SCO. In either case, the user may benefit from

better Bluctooth voice quality and may have the flexibility ofusing cither mode (SCO

or ACL) depending uponthe situation. In particular, switching between SCO and

ACL can be based on certain criteria such as quality of signal indicators or network

infrastructure, for cxample, when handing over from a GSM cell to a WiFi access

point or WiMAXbasestation.

[0019] In the above-mentioned devices, systems and methods, transport selection

of one of the SCO and ACLtransports for real-time audio signal communication may

be based upon operating conditions or manualactivation. Transport selection

according to operating conditions may be based on, for example, radio frequency

quality measurements and networkcriteria as mentioned above and power

managementcriteria. A Bluetooth audio I/O device can be, for example, a headset, a

carkit, a handset of a cordless telephone, and a handset of a mobile communication

devicc. An audio gateway may bec, for cxamplc, a mobile telephonc, a computer, a

Bluetooth headset, and a Bluetooth handsfree carkit.

[0020] During transmissionand receipt of audio signals, and in particular voice

signals, a Bluctooth device can switch between a synchronous circuit-switched

transport and an asynchronouspacket-switched transport. Each transport has

particular characteristics and benefits, and the two transports are mutually exclusive,

except for example during the switching process where they may be simultancously

transmitted as discussed in detail below. The ability to use two transports for bi-

directional audio signals, and in particular voice signals can improve voice quality

over Bluetooth, enhancing the user’s experience of seamless mobility. In a system
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such as a Bluctooth headset and a Bluctooth cnabled handsct, onc or the other device

can make a transport selection of one of the transports for real-time audio signal

communication based upon opcrating conditions and/or manual activation.

[0021] The instant disclosure is provided to explain in an enabling fashion the

best modes of making and using various embodiments in accordance with the present

invention. The disclosure is further offered to enhance an understanding and

appreciation for the invention principles and advantagesthereof, rather than to limit in

any manner the invention. While the preferred embodiments of the invention are

illustrated and described here,it is clear that the invention is not so limited.

Numerous modifications, changes, variations, substitutions, and equivalents will

occurto those skilled in the art having the benefit of this disclosure without departing

from the spirit and scope of the present invention as defined by the following claims.

Tt is understood that the use of relational terms, if any, such as first and second, up and

down, and the like are used solely to distinguish one from another entity or action

without necessarily requiring or implying any actual such relationship or ordcr

between such entities or actions.

[0022] At least some inventive functionality and inventive principles may be

implemented with or in software programs or instructions and integrated circuits (ICs)

such as application specific ICs. In the interest of brevity and minimization of any

risk of obscuring the principles and concepts according to the present invention,

discussion of such software and ICs,if any, is limited to the csscntials with respect to

the principles and concepts within the preferred embodiments.

[0023] FIG. | illustrates a system 100 of two I/O devices 102 and 104 configured

to transmit and/or receive via a short range radio link. The short range radio link can
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be a Bluctooth link that is a bi-directional real-time audio communication signal, and

can be sent over a synchronous circuit-switched transport and an asynchronous

packet-switched transport cither sequentially or simultancously. The system 100 can

include more than two devices. The first device 102 is depicted as a wireless audio

terminal, such as a Bluetooth headset, Bluetooth handsfree carkit, a mobile phone or a

Bluctooth adaptcr with attached stcrco speakers. The sccond device 104 is depicted

as an audio gateway such as a mobile communication device, a computer, a Bluetooth

headset or a Bluetooth handsfree carkit. A second device 104 may be complimentary

to the first device 102 so far as the functions and some, mostor all of the Bluetooth

architecture. However, the functions and/or architecture may be unique to each

device as well.

[0024] The mobile communication device 104 may be implementedas a cellular

telephone (also called a mobile phone). The mobile communication device 104

represents a wide variety of devices that have been developed for use within various

networks. Such handheld communication devices include, for example, cellular

telephones, messaging devices, personal digital assistants (PDAs), notebook or laptop

computers incorporating communication modems, mobile data terminals, application

specific gaming devices, vidco gaming devices incorporating wircless modems, and

the like. Any of these portable devices may be referred to as a mobile station or user

equipment. Herein, wireless communication technologies may include, for example,

voicc communication, the capability of transfcrring digital data, SMS messaging,

Internet access, multi-media content access and/or voice over internet protocol

(VoIP).

Bose Exhibit 1002 - Page 159



Bose Exhibit 1002 - Page 160

WO 2008/054985 PCT/US2007/081414

10

15

20

[0025]=The devices 102 and 104 arc depicted as cach having a controllcr 106 and

108 respectively. They also can include one or more transceivers 110 and 112. Each

device 102 and 104 may further include a voice codec that can also be referred to as

an encoder/decoder 111 and 113 respectively. The terms encoder, encoder/decoder,

analog-to-digital (A/D) and digital-to-analog (D/A) converter, and codec may be used

interchangeably. Morcover, they can includc memory 114 and 116 which may store

instruction modules 118 and 119.

[0026] The modules 118 of device 102 and 119 of device 104 can carry out

certain processes of the methods as described herein. Steps of methods may involve

modules and modules may be inferred and/or implied by the methods discussed

herein. The modules can be implemented in software, such as in the form of one or

moresets of prestored instructions, and/or hardware, which can facilitate the

operation of the mobile station or electronic device as discussed below. The modules

maybeinstalled at the factory or can be installed after distribution by, for example, a

downloading opcration. The opcrations in accordance with the modulcs will be

discussed in more detail below.

[0027] Establishing modules 120 and 121 are for receiving real-time audio signals

from a single source. SCO communication medules 122 and 123 are for bi-

directionally communicating with another I/O device, via a short range radio link,

real-time audio signals over a synchronous circuit-switched transport. ACL

communication modules 124 and 125 are for bi-directionally communicating with

another I/O device, via a short range radio link, real-time audio signals over an

asynchronous packet-switched transport. Selecting modules 126 and 127 are for

selecting one of the transports for real-time audio signal communication based upon

10
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operating conditions. Powcr management critcria modules 128 and 129 are for

transport selection. Radio frequency quality measurement modules 130 and 131 are

for transport selection. Network critcria modules 132 and 133 are for transport

selection. Manualselection modules 134 and 135 are for manually activating one or

the other of the above described transports. Queue controller modules 140 and 141

are for managing packcts in an encoder or decoder queuc.

[0028] Referring to device 102 FIG. 1 further illustrates that the transceiver 110 is

coupled to the controller 106 and that the transceiver 110 can be configured to

establish a short range radio link and bi-directionally communicate real-time audio

signals 101 over a synchronous circuit-switched (SCO) transport 136 and an

asynchronouspacket-switched transport (ACL) 138 overthe short range radio link in

accordance with establishing module 120 for receiving real-time audio signals from a

single source. That is, for example, in bi-directional communication between the

headset 102 having a single source voice codec 111 and the handset 104 having a

single source voice codec 113, the transmission of the SCO transport 136 and the

ACLtransport 138 can be both processed from a single source, codec 111 and codec

113 of each device 102 and 104, respectively. Either or both devices 102 and/or 104

may include a bi-directional voice codec 111 and/or 113, respectively.

[0029] ‘For the purposeof illustration, devices 102 and 104 are equipped with

stereo codecs 115a and 115b respectively to further describe a single source and

distinguish between the bi-directional ACL voice communication 138 and unt-

directional ACL stereo communication 117. A traditional mono voice system with

stereo music capability use both a bi-directional SCO communication mode 136

utilizing voice codecs 111 and 113 and an uni-directional ACL communication mode

11
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117 utilizing sterco codecs 1 15a and 115b. In this cxample the source of audio from

device 104 is seen to be from two sources, 113 and 115b, and in contrast to the

disclosed mcthods and systems are mutually exclusive and the audio communication

over the ACLtransport is not bi-directional. While FIG. 1 shows two ACL paths 117

and 138 for illustrative purposes, there is only one ACL transport between devices

102 and 104. Accordingly, a described headset 102, for cxample, can be backwards

compatible with an existing handset 104 using the SCOtransport if the handset 104 is

not capable of using the ACL transport 138 for voice communication and vice-versa.

A handset 104 with a single source voice codec 113 as described may operate better

with a headset 102 with a single source voice codec 111 according to this disclosure.

[9030] A hardware and/or software switch for transport selection of one of the

transports for real-time audio signal communication based upon operating conditions

is discussed in detail below. The system 100 of two devices 102 and 104 can

communicate bi-directionally over the short range radio link 101 over a synchronous

circuit-switched transport 136 and an asynchronous packct-switched transport 138

either sequentially or simultaneously.

[0031] FIG. 2 is a flowchart 200 illustrating input to a decision controller 242 and

output to switch between one and the other above-described transports. A sclection

module 126 of device 102 (see FIG. 1) may provide instructions to the decision

controller 242 that can receive automatic or manual activation. Automatic transport

sclection can be based, for example, on at least one ofpower management criteria

228, radio frequency quality measurements 230 and network criteria 232. Manual

transport selection 234 may be provided by a user during regular operation, either

through a button press or through a user interface on, for example, a mobile

12
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communication device 104 (scc FIG. 1) or anothcr Bluctooth cnabled wireless device

to which a dual mode Bluetooth headset 102 is paired. A manual transport selection

uscr interface may be coupled to the headsct 102 as well. For cxample,if a uscr were

to notice degradation overthe voice link, the user could change modesusing the

headset man-machine interface to try to take advantage of the performanceofthe

other link mode. Accordingly, a hardware and/or software switch 244 for transport

selection of one of the transports for real-time audio signal communication may be

manually activated and/or automatically activated and based upon operating

conditions.

[0032] Automatic transport selection can be based on one or more of different

criteria including power managementcriteria 228, radio frequency quality

measurements 230 and network criteria 232. It is understood that any automatic

transport selection criteria is within the scope of this discussion. If more than one

criterion is considered, weighting ofcriteria or other criteria characterization may

provide a determination of whichcritcrion or criteria is controlling. Morcover,

additional criteria or fewer criteria than those mentioned may be considered as well.

[0033] The automatic transport selection according to power managementcriteria

228 can include that the components of the device reach or exceed threshold valucs

for a battery meter indicator or current drain measurement, The automatic transport

selection according to radio frequency quality measurements 230 can include that the

radio frequency quality is based on a Signal-to-Noise measurement, a channel map

classification based upon number of channels with measured interference, a link

quality measurement, a lost packets threshold, a missed packets threshold, a header

errors threshold or a packet error rate threshold. The automatic transport selection

13
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according to network critcria 232 can includc that the network critcria is based on a

wide area network indicator, a packet scheduling requirement for co-existence

between wide arca network and short range radio network, a system latency

requirement, a system jitter requirement or a system bandwidth requirement for data

rate. The decision controller 242 may then operate according to instructions of the

selecting module 126 and onc or morc of the power managementcritcria module 128,

the radio frequency management module 130, the network criteria module 132 and/or

the manualselection module 134 to activate the SCO mode 236 and/or the ACL mode

238, sequentially or simultaneously.

[0034] FIG.3 is a signal flow diagram 300 for two devices, in this example a

handset 302 and a headset 304 when the handset 302 is the initiator. When the

headset 304is the initiator, the signaling diagram can beillustrated in the similar

manner by exchanging the role of handset 302 and headset 304. The signal flow

diagram illustrates messages that may be exchanged between the handset 302 and the

headsct 304 to cnable the switching synchronization between the handsct 302 and the

headset 304.

[0035] The handset 302 may transmit a request switching signal 346 to the

headsct 304. The headsct 304 may transmit an acknowledgement (ACK)signal 348

in response. The handset 302 may transmit a ready to switch with timing information

query 350. The timing information may be exchanged to enable the synchronization

between the handsct 302 and the headsct 304. The headsct 304 may transmit an ACK

signal 352 with any timing information in response. The switching may then occur

354 between the two devices so that the devices 302 and 304 may bi-directionally

communicate real-time audio signals over a synchronouscircuit-switched transport

14
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and an asynchronous packet-switched transport over the short range radio link cither

sequentially or simultaneously.

[0036] FIG. 4 is an architecture diagram 400 including a mode controller 456.

Modecontroller may include a decision making level indicated by the decision

controller 442 as illustrated in FIG. 2 as 242, a preparation level indicated by the

synchronization controller 446 and an exccuting level indicated by the switch 444 in

combination with the queue controller 440. As discussed above, the decision

controller 442 may receive signals from one or more of the power management

criteria input 428, the RF quality measurements input 430, the network criteria input

432, and the manual control input 434. The decision controller 442 can decide when

to switch from SCO to ACLor vice-versa based on the inputs that can include the

described four inputs.

[0037] The preparation level can contain a synchronization controller 446. A

signal flow diagram of the synchronization controller 446is illustrated in FIG. 3

previously discussed. The executing Icvel can provide the switch 444 between the

SCO and ACL after the time/signaling messages are exchanged between the headset

102 (see FIG. 1) and the handset 104 to synchronize the switching. The hardware

and/or software switch 244 (sce FIG. 2) for transport sclection of onc of the transports

for real-time audio signal communication may be manually activated and/or

automatically activated and based upon operating conditions to choose between the

SCOtransport 436 which maybe the default transport, and the ACL transport 438.

While the decision to switch is made by the decision controller 442, the operation to

switch may be performed by a software and/or hardware switch 444 and a queue

controller 440 at the executing level. The queue controller 440 operation may be

15
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performed between the switch 444 and the cncoder / decoder 411 such as a codec

(D/A-A/D).

[0038] A description of a qucuc controllcr 440 is hereby incorporated by

reference to substantially simultaneously filed METHODS AND DEVICES OF A

QUEUE CONTROLLER FOR DUAL MODE BIDIRECTIONAL AUDIO

COMMUNICATION,on the date of 31 October 2006, having received a serial

number , and patent number . The output of

the switch 444 1s processed by a queue controller 440 that can be configured to

deliver at least one packet between transmission of the synchronoustransport 436 and

the asynchronoustransport 438. That is, upon transport selection according to the

selection module 126 (see FIG. 1), the switch between the synchronous circuit-

switched transport and an asynchronous packet-switched transport can be processed

by the queue controller 440 that can be configured to deliver at least one packet to the

encoder/decoder when at least one of a wireless audio terminal and an audio gateway

is in audio communication.

[0039] The described dual mode headset 102 (see FIG. 1) can have a smgle D/A

and A/D encoder/decoderthat may be a codec that can support both types of encoded

packets, SCO and ACLcarrying voice payload. The encoder/decoder can have two

queues including a first queue 562 (see FIG. 5) for incomingpackets, for example

from a microphone, and including a second queue 564 for outgoing packets, for

example to a speaker. The packets from SCO and ACLlinks can have different

encoder parameters such as different packet sizes, packet types, or samplingrates.

Accordingly, the mode controller 456 (see FIG. 4) can monitor the buffers when

switching between the SCO and the ACL modes.
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[0040] ~=FIG. 5 illustrates some processes of the above-mentioned qucuc controller.

To prevent the encoder 511 processing the outgoing queue 564 from not receiving

required data and thus being rendered inoperable, the qucuc contents can be flushed

and/or cleared when switching between modesand the packet generator 566 can pad

the queue during the mode switch. That is, heterogeneity of the queue can render the

encoder inoperable. For cxample, mcasurcs can be taken to detcrminc, based on a

first encoder parameter and a second encoder parameter, whether the queue 564

anticipates to contain heterogeneous audio packet types, that is a group of audio

packets with differing encoder parameters. Heterogeneous packet types can arise

from different encodings for the SCO and ACL modes such as different sampling

rates and quantization. If the queue contains packets with different encoding, then the

queue 564 is changed from having heterogeneous packet types to a queue having

homogeneouspacket types, that is a group of audio packets with identical encoder

parameters. In one embodiment, the packets generator 566 can supply empty packets

in case of stream interruption. In another embodimentthe packcts gcncrator 566 may

use a packet concealmentor interpolation method to enhancethe user’s perceivable

quality of experience. Empty packets from the empty packet generator 566 can be

processed in qucuc 562 or qucuc 564.

[0041] As mentioned above, the SCO and the ACL may be processed sequentially

or simultaneously. In a sequential processing the switch may be characterized as a

hard handoff. In simultancously processing, the switch may be charactcrized as a soft

handoff. Different conditions are considered for a soft handoff or a hard handoff as

is described below. Since a payload of a single input stream may be processed by the

encoder/decoder 511, there may be processing overhead in terms of time taken to
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establish a new link whenthere is a change in transport. In a soft handoff, there can

be a period of time where two transports are processed simultaneously. As the first

transport continucs through the queuc controller input qucuc, a second transport can

be buffered. Once the secondis buffered, the first transport can be flushed and the

secondtransport can populate the queue. In this way, there may be simultaneous

processing of two transports. As discussed in more detail below, a ‘make before

break” soft handoff process may involve packet concealment. On the other hand, in a

hard handoffthe first transport can be flushed and the secondtransport can be

populated sequentially, but at the cost of the time taken to establish a new link when

there is a change in transport. As will be discussed in more detail below, a “break

before make” hard handoff process may involve empty packets and/or packet

concealment.

[0042]  Itis understood that the queue controller 558 and handoff process are

slightly different but may be considered inter-related. The queue controller 558 can

prevent buffer under or over-runsfor the pulse code modulated (PCM) data to and

from the D/A and A/D in the cases when the encoder parameters are changed. For

example, parameters can be changed when going from a case where the samplingrate

is 8 KHz to one where the sampling rate is 16 KHz or even 44.1 KHz, thus changing

from SCO audio to wideband ACL packetized audio or even stereo audio. The queue

controller 540 may be needed in any instance where the encoder parameters changed

because in that instance the 8 KHz audio packcts in the buffer could not be consumed

by the codec when it was operating at another sampling rate, 16 KHz, and would.

cause the encoder to become inoperable.

18
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[0043]=In thc above-discussed casc, the 8 KHz samples may be flushed and filled

with packets to prevent the D/A from starving. Empty packets or some form of

packet conccalment may fill the packets when the encoder parameters change, for

example sampling rate and packetsize.

[0044] A hard handoff, or a “Break before Make’ connection, can be utilized

where the device 102 (sec FIG. 1) terminates a SCO conncction for audio and then

brings up an ACL connection for audio, or vice-versa. Similarly a soft handoff or

“Make before Break” connection can be utilized where the device 102 brings up an

ACL channelfor audio before terminating the SCO channelfor audio so for a brief

period of time both connections may be broadcasted simultaneously.

[0045] A soft handoff may take place without loss of information and therefore

the switch can appear seamless to the user. However, a soft handoffmay require

more processing power and memory to maintain. Therefore the limitations on

handoffs may be implementation and hardware specific, though power/battery life can

be a control, specifically utilizing hard handoffs when battery power is low. Soft

handoffs maynot require empty packet transmissions and the hard handoff may be

discernable to the user since the connection may be broken and enoughinformation

may belost.

[0046] As mentioned, the handoffs may be related to the queue controller.

Described are four scenarios in particular since the operation of the queue controller

540 and handover mechanisms may not be necessarily dependent. The qucuc

controller 540 may be utilized when either the soft or hard handoffs change the

encoder parameters. For instance when going from SCO to ACL the sampling rate

could change from 8 to 16 KHz to improve speech quality or when switching from
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ACL to SCO the sampling rate may change from 16 KHz to 8 KHz since SCO may

only support the lower audio quality.

[0047] As mentionedthere are four scenarios discussed below. Hard handovers

may include two scenarios, specifically, the same encoder parameters, and a change in

5 encoder parameters. The hard handover case may require the queue controller 540 to

send empty packets or conceal packct losses since the connection may be broken,

information will be last, and then a new connection will be re-established. The steps

for each may be:

1. Receive signal to change transports;

10 2. Break SCO or ACL connection;

3. Make ACL or SCO connection; and

4. Prevent queue from starving regardless of change in codec parameters.

[0048] In the case of a soft handoff with the same codec parameters, the

transmission of empty packets or concealment of packet losses may not be required

15. since no data should be lost in such a scenario. The steps may be:

1. Receive signal to change transports;

2. Make additional ACL or SCO connection;

3. Break current SCO or ACL connection; and

4, Change inputs to D/A queue controller (Queue OUT) and similarly for A/D

20 queue controller (Queue IN).

[0049] Thecase of a soft handover where the encoder parameters are changed

may require the use of the Queue Controller 540 to insert new packets, not because

data is lost but because of the change in samplingrates as illustrated in the previously

mentioned figure. In this scenario the steps may be:

20
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1. Receive signal to change transports;

2. Make additional ACL or SCO connection;

3. Break current SCO or ACL connection; and

4. Change inputs to D/A queue controller (Queue OUT) and add packets for

transitioning of codec parameters and similarly for A/D (Queue IN) queue

controller.

[0030] Still referring to FIG. 5, the timer 567 can implement synchronization

between two devicesas illustrated in the signal flow diagram of FIG. 3. The state

machine 568 can be an event driver to control signals corresponding to a change in

state or conditions as illustrated in FIGs. 2 and 4. The ACL path 569 can be the same

respective paths of FIG. 7 to block 783, 785, and 786 to then be processed overthe air

link. The SCO path 570 can be the samerespective paths of FIG. 7 to block 782 to

then be processed overthe air link.

[0051] Fig. 6is a flowchart of a method 600 of a dual mode wireless device

and/or a plurality of devices of a system according to an embodiment. The stcps of

the flowchart are described above with respect to the FIGS. As shown in FIG. 1, a

short range radio link can be established for real-time audio signals received from a

single source 620 according to establishing module 120 and/or 121 (sce FIG. 1). As

also shown in FIG.1, real-time audio signals can be communicated bi-directionally

over a radio link using a synchronous circuit-switched transport mode (e.g., SCO) 636

and/or using an asynchronous packct-switched transport mode(c.g., ACL) 638 in

accordance with synchronous connection oriented communication module 122 and/or

123 and asynchronous connectionless communication module 124 and/or 125. FIGS.

2 and 4 illustrate one of the transports is selected for real-time audio signal
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communication based upon opcrating conditions 626, as described above and

according to selecting module 126 and/or 127, power managementcriteria module

128 and/or 129, radio frequency quality measurement module 130 and/or 131,

network criteria module 132 and/or 133 and/or manual selection module 134 and/or

135. FIGS. 4 and 5 show switching between onetransport and the other is processed

by the qucuc controller 640 according to qucuc controller module 140 and/or 141. It

is understood that fewer or more steps may be included in the above-described

method.

[0052] FIG. 7 depicts some architecture components 700 of a Bluetooth enabled

I/O device such as a headset 102 (see FIG. 1). The mode controller 756, the switch

744, queue controller 740 and encoder 711 were discussed above. A microphone 780

may provide input to the encoder 711, and a speaker 781 may receive output from the

decoder 711. When SCO audio transport is used, continuously variable slope delta

(CVSD) encoding takes place within the hardware of the baseband processor 782.

[0053] When ACL audio transport is uscd, audio compression and decompression

783 takes place within an application layer 784. The ACL audio packets conform to

data protocols suchas a real-time transport protocol (RTP), a user datagram protocol

(UDP), and an Internet Protocol (IP) 785. Packets may undergo headcr

compression/decompression 786. A user interface 787 may be accessed using for

example, a multifunction button, for manual control of switching between one

transport and another.

[0054] Bluetooth profiles 788 may use the ACL transport. Such profiles can

include signaling for a handsfree profile (HFP) and data for a serial port profile (SPP),

a personal area networking profile (PAN), a service discovery application profile
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(SDAP), and a gencric access profile (GAP). Morcover, the ACL packets may further

conform to protocols such as a logical link control and adaptation protocol (L2CAP),

a link manager protocol (LMP), a service discovery protocol (SDP), and a Bluctooth

network encapsulation protocol (BNEP) 789. Radio frequency communication

protocol (RFCOMM)provides emulation of serial ports within L2CAP.

[0055]=As described in detail above, during transmission and reccipt of audio

signals, and in particular voice signals, a Bluetooth device can switch between a

synchronouscircuit-switched transport and an asynchronous packet-switched

transport, each having particular characteristics and benefits and are mutually

exclusive for voice, except, for example during the switching process where they may

be simultaneously transmitted. The ability to use two transports for bi-directional

audio signals with the ability to seamlessly handoff between the two can significantly

improve the voice quality over Bluetooth and the user’s handsfree experience. In a

system such as a Bluetooth headset and a Bluetooth enabled handset. one or the other

device can make a transport selection of onc of the transports for real-time audio

signal communication based upon operating conditions and/or manual activation.

Bluetooth devices and particularly, headsets enjoy popularity because they provide

users the ability to communicate while seamlessly opcrating in different

environments. Accordingly, providing improved voice quality over Bluetooth has

become important for mobile device manufacturers. A headset as described above

can be backwards compatible with an cxisting handsct using the SCO transport.

While a handset as described may operate better with a headset according to this

disclosure. As described above, improvements made to bi-directional audio

communication, and in particular voice quality over Bluetooth may be beneficial.
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[0056] This disclosure is intended to cxplain how to fashion and usc various

embodiments in accordance with the technology rather than to limit the true, intended,

and fair scope and spirit thercof. The foregoing description is not intended to be

exhaustive or to be limited to the precise formsdisclosed. Modifications or variations

are possible in light of the above teachings. The embodiment(s) was chosen and

described to provide the best illustration of the principle of the described technology

and its practical application, and to enable one of ordinary skill in the art to utilize the

technology in various embodiments and with various modifications as are suited to

the particular use contemplated. All such modifications and variations are within the

scope of the invention as determined by the appended claims, as may be amended

during the pendency of this application for patent, and all equivalents thereof, when

interpreted in accordance with the breadth to which they are fairly, legally and

equitably entitled.
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CLAIMS:

1. An I/O device, comprising:

a controller;

5 a transceiver coupled to the controller, the transceiver configured to establish a

short range radio link and bi-directionally communicate real-time audio

signals over a synchronous circuit-switched transport and an asynchronous

packet-switched transport over the short range radio link from a single

source of real-time audio signals; and

10 a switch for transport selection of one of the transports for real-time audio

signal communication based upon operating conditions.

2. Thedevice of claim 1 wherein the I/O device is a wireless audio terminal.

153. The device of claim 1 wherein the I/O device is an audio gateway.

4. The device of claim 1 wherein the synchronouscircuit-switched transport is a

Bluctooth synchronous connection-oricnted or extended synchronous conncction-

oriented transport.

20

5. The device of claim 1 wherein the asynchronous packet-switched transport is a

Bluetooth asynchronous connection-oriented transport.
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6. The device of claim | wherein transport sclcction is automatically activated.

7. The device of claim 6 whercin transport sclection is based on at least onc of

power managementcriteria, radio frequency quality measurements and network

criteria.

8. The device of claim 1 wherein transport selection is manually activated.

9. The device of claim 1, bi-directionally communicating real-time audio signals

between the wireless audio terminal and the audio gateway over a synchronous

circuit-switched transport and simultaneously an asynchronous packet-switched

transport of the short range radio link.

10. The device of claim 1 wherein a switch is processed by a queuecontroller

configured to deliver at least onc packet between transmission of the synchronous

transport and the asynchronous transport.

11. The device of claim 1 whercin audio signals arc voice signals.
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12. A method ofan I/O device, comprising:

bi-directionally communicating with another I/O device overa short range

radio link of real-time audio signals over a synchronous circuit-switched

transport and an asynchronous packet-switched transport over the short

5 range radio link from a single source ofreal-time audio signals; and

selecting one of the transports for real-time audio signal communication based

upon operating conditions.

13. The method of claim 12, bi-directionally communicating real-time audio

10 signals between the wireless audio terminal and the audio gateway over a

synchronouscircuit-switched transport and simultaneously an asynchronous packet-

switched transport of the short range radio link.

14, The method of claim 12 wherein the synchronous circuit-switched transport is

15 a Bluctooth synchronous conncction-oricnted or cxtended synchronous conncction-

oriented transport.

15. The method of claim 12 whercin the asynchronous packet-switched transport

is a Bluetooth asynchronous connection-oriented transport.

20

16. The method of claim 12 whercin transport sclection is automatically activated.
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17. The method of claim 16 whercin the transport sclcction is based on at Icast onc

ofpower managementcriteria, radio frequency quality measurements and network

criteria.

5 18. The method of claim 12 wherein transport selection is manually activated.

19. The method of claim 12, further comprising:

switching processed by a queue controller configured to deliver at least one

packet whenthe wireless audio terminal is switching audio communication

10 between the synchronoustransport and the asynchronoustransport.

20. The method of claim 12 wherein audio signals are voice signals.

28

Bose Exhibit 1002 - Page 178



Bose Exhibit 1002 - Page 179

WO 2008/054985 PCT/US2007/081414

21. A method of a dual mode wireless headsct system, including a wireless audio

terminal and an audio gateway, the method comprising:

establishing a short range radio link between the wireless audio terminal and

the audio gateway;

5 bi-directionally communicating real-time audio signals between the wireless

audio terminal and the audio gateway over a synchronous circuit-switched

transport and an asynchronous packet-switched transport of the short range

radio link from at least one single source; and

selecting one of the transports for real-time audio signal communication based

10 operating conditions of at least one of the wireless audio terminal and the

audio gateway.

22. The method of claim 21 wherein the synchronous circuit-switched transport is

a Bluetooth synchronous connection-oriented or extended synchronous connection-

15 oriented transport.

23. The method of claim 21 wherein the asynchronous packet-switched transport

is a Bluctooth asynchronous conncction-oriented transport.

20 24. The method of claim 21 wherein transport selection is automatically activated.

25. The method of claim 25 wherein transport selection is based on at least one of

radio frequency quality measurements, network criteria and power management

criteria

29
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26.

27.

5

28.

10

29,

The method of claim 21 whercin transport selection is manually activated.

The method of claim 21, further comprising:

switching processed by a queue controller configured to deliver at least one

packet when the wireless audio terminal is switching audio communication

between the synchronoustransport and the asynchronoustransport.

The method of claim 21, upon transport selection, further comprising:

switching between the synchronous circuit-switched transport and an

asynchronous packet-switched transport that is processed by a queue

controller configured to deliver at least one packet whenat least one of the

wireless audio terminal and the audio gateway is in audio communication.

The method of claim 21 wherein switching 1s processed by a queuecontroller

15s configured to deliverat least one packet whenthe wireless audio terminal is switching

audio communication between the synchronoustransport and the asynchronous

transport.

30. The methodof claim 21 wherein audio signals are voice signals.
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TITLE

ADJUSTABLE SHAPE EARPHONE

 

PRIORITY CLAIM

The present application claims priority to U.S. provisional application

Serial No. 61/009,690, titled “ADJUSTABLE FIT EARBUD, CLOTH COVERED

CORD AND CORD CLIP ZIPPER,”filed December 31, 2007, whichis

incorporated herein by reference in its entirety.

BACKGROUND

The present disclosure generally relates to adjustable ear inserts and

more particularly to earphonesforlistening to audio media, such as that which

may be played from portable audio devices.

Earphonesare usually a pair of small loudspeakers that are provided

with a mechanism to hold them close to a user's ears and a means of

connecting them to a signal source such as an audio amplifier, radio, or

portable audio device, such as a CD or MP3player.

Earbuds are earphones of a small size that are placed directly outside or

in the ear canal. Some earbuds, called external-canal earbuds, are designed to

sit outside the ear canal. These are generally inexpensive and are favored for

their portability and convenience. However, dueto their inability to provide

soundisolation, they are incapable of delivering the same dynamic range

offered by manyfull-sized headphonesand ear-canal earbuds (described

below) for a given volumelevel. As a result, they are often used at higher

volumesin order to drown out noise from the user's surroundings. Overtime,

earbuds became a commontype of earphone bundled with portable audio

devices.

Internal-canal earbuds are earbudsthat are inserted directly into the ear

canal. These offer portability similar to external-canal earbuds, and also actlike

earplugs to block out environmental noise. There are two main types ofinternal-

canal earbuds: universal and custom. Universal internal-canal earphones

provide one or morestocksleeve size(s) to fit various ear canals, which are
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commonly madeoutof silicone rubber, elastomer, or foam, for noise isolation.

Universal internal-canal earbuds are marketed typically to casual listeners and

are relatively inexpensive, though some offer very high audio quality.

Custom internal-canal earbudsarefitted to individuals. Castings of the

ear canals are made, usually by an audiologist. The manufacturer uses the

castings to create custom-molded silicone rubber or elastomerplugs that

provide added comfort and noise isolation. Becauseof the individualized labor

involved, custom internal-canal earbuds are more expensive than universal

internal-canal earbuds.

Consequently, there is a need for improved internal-canal earbuds. The

foregoing discussion is intended only to illustrate some of the shortcomings

presentin the field of the invention at the time, and should not be taken as a

disavowal of claim scope.

SUMMARY

The present invention includes, in various embodiments, an adjustable

shape earphone. In at least one embodiment, the earphone includes: (i) a

housing havingafirst side and a second side; (ii) a resilient cushion attached to

the first side of the housing, the resilient cushion having a compact shape and

an opening; (iii) at least one cantilever arm protruding from thefirst side of the

housing, where at least part of the cantilever arm is located within the opening

of the resilient cushion; (iv) a dial rotatably mounted in the housing, where at

least part of the dial extends from the second side of the housing and where the

dial includes threads; and (v) an actuator comprising a first portion and a

second porlion, where lhe second porlion has Lhreads. The aclualor is

mounted slidably in the housing, and the actuator threads operably engage the

dial threads such thatrotation of the dial in a first direction translates the first

portion of the rigid actuator into contact with the cantilever arm. Further, the

first portion of the actuator is configured to bend the cantilever arm into the

resilient cushion as the actuator contacts the arm, and the cantilever arm is

subsequently configured to force the resilient cushion to have an expanded

shape as the cantilever arm bendsinto the cushion.
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In another embodiment, the adjustable earphoneincludes:(i) a housing

havingafirst side and a secondside, wherethefirst side of the housing is

configured to attach to a cushion; (ii) at least one cantilever arm protruding from

the first side of the housing. where at least part of the cantilever arm is

configured to be located within an opening of the cushion whenthe cushion is

attached to the housing; (iii) a dial rotatably mounted in the housing, where at

least part of the dial extends from the second side of the housing, and where

the dial includes threads; and (iv) an actuator comprising a first portion and a

second portion, the second portion having threads. The actuatoris slidably

mounted in the housing, with the actuator threads operably engaging the dial

threads suchthat rotation of the dial inafirst direction translates the first portion

of the rigid actuator into contact with the cantilever arm. In addition, thefirst

portion of the actuator is configured to bend the cantilever arm as the actuator

contacts the arm.

In yet another embodiment, the adjustable earphone includes: (i) a

housing; (ii) an ear canal portion adjacent to the housing, the ear canal portion

having a first shape; (ili) and an adjustment assembly operably coupled to the

housing. The adjustment assembly includes: (i) a movable member movable

with respect to the housing betweena first position and at least a second

position; (ii) an expansion assembly configured to receive the movable member;

and (iii) a control member configured to move the movable member suchthat

actuation of the control member causes the movable member to move from a

first position to at least a second position. Further, the movable memberis

configured to cause the expansion assembly to expand in at least one direction

when the movable memberis moved to the second position. Subsequently, the

expansion assemblyis configured to force the ear canal portion to haveat least

a second shape whenthe expansion assembly is expanded.

In yet other embodiments, the adjustable earphone includes: (i) an ear

canal portion having a shape, where the ear canal portion is operable for

placementin a user’s ear canal; and (ii) means for adjusting the shape of the

ear canal portion by a user whenthe ear canal portion is positioned in the user’s

ear.
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In yet other embodiments, the present invention provides an adjustable

ear insert including: (i) an ear canal portion configured for insertion in a user’s

ear canal, the ear canal portion having a first shape; and (ii) an adjustment

assembly at least partially located within the ear canal portion, where the

adjustment assembly is operable to cause the ear canal portion to haveat least

a second shape.

In yet other embodiments, the adjustable ear insert includes: (i) an inner

end having an eartip, where the inner end is configured to be placed within an

ear canal of a user; (ii) and an outer end having a control feature, where the

outer end is configured to remain outside the ear canal, and where the control

feature is accessible by the user to expand or compact the eartip.

In these and other various embodiments, an adjustable ear insert is

capable of insertion into a user’s ear canal and then may be adjusted by the

user to create a snug fit between the ear canal and an ear canal portion of the

adjustable ear insert. In other words, the ear canal portion is capable of being

adjusted to substantially seal the ear canal portion against the user’s ear canal.

Wherethe adjustable earinsert is an earphone, such a snugfit or seal provides,

among other things, enhanced noise isolation from external noises other than

those produced by the earphone, and sound enhancementfor sound produced

by the earphone. Where the adjustable ear insert is an earplug, such a snugfit

or seal provides, among other things, enhanced noise isolation from external

noises. Further, the in-ear adjustability of the ear canal portion provides an ear

insert that should not require different sized ear canal portions for different

users.

BRIEF DESCRIPTION OF THE FIGURES

The features of the various embodiments are set forth with particularity in

the appended claims. The various embodiments, however, both as to

organization and methods of operation, may best be understood by wayof

example with reference to the following description, taken in conjunction with

the accompanying drawings asfollows.

FIG. 1A is a perspective view of a wired adjustable earphone according

to one non-limiting embodiment.
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FIG. 1Bis a is a perspective view of a wireless adjustable earphone

according to ane non-limiting embodiment

FIGS. 2A-2B are diagrams showing compact and expanded shapesof

various ear canal portions of adjustable earphones according to various

embodiments.

FIGS. 3A-3D are several top views of adjustable earphones using a

variety of user controls and actuator mechanismsto provide an adjustable

earphone according to various embodiments.

FIG. 4 is a side cross-sectional view of one non-limiting embodimentof

an adjustable earphone.

FIGS. 5A-5G are severalillustrations of some of the various ear canal

portion shapes made possible by the adjustable earphoneof FIG. 4.

FIG. 6 is an exploded view of the adjustable earphoneof FIG. 4.

FIG. 7 is a side cross-sectional view of one non-limiting embodiment of

an adjustable earphone.

FIGS. 8A-8G are severalillustrations of some of the various ear canal

portion shapes madepossible by the adjustable earphoneof FIG. 7.

FIG. 9 is an exploded view of the adjustable earphoneof FIG. 7.

FIG. 10 is a top cross-sectional view of one non-limiting embodiment of

an adjustable earphone.

FIGS. 11A-11H are severalillustrations of some of the various ear canal

portion shapes madepossible by the adjustable earphoneof FIG. 10.

FIG. 12 is an exploded view of the adjustable earphoneof FIG. 10.

FIG. 13 is a top cross-sectional view of one non-limiting embodimentof

an adjustable earphone.

FIGS. 14A-14C are severalillustrations of some of the various ear canal

portion shapes madepossible by the adjustable earphoneof FIG. 13.

FIG. 15 is an exploded view of the adjustable earphoneof FIG. 13.

FIG. 16 is a cross-sectional view of one non-limiting embodimentof an

adjustable earphone inserted and expanded in a user’s ear canal.

FIGS. 17A-17B are perspective views of a non-limiting embodiment of an

eartip cushion and a base housing element of an adjustable earphone.
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FIG. 18A is a perspective view of an earphone assemblyincluding a cord

wrapped around an audio device.

FIG. 18B is a perspective view of a portion of an earphone assembly

including a cord only partially wrapped around an audio device.

FIG. 19A is a perspective view of an adjustable earphone from the

earphone assembly of FIG. 18A and 18B.

FIG. 19Bis anillustration of a spring clip from the earphone assemblyof

FIGS. 18A and 18B.

FIG. 19C is anillustration of the spring clip of FIG. 19B being used to

hold in place the wrapped cord of the earphone assembly of FIG. 18A.

FIG. 20 is a perspective view of one non-limiting embodiment of an

adjustable earphone having a rotatable dial.

FIG. 21A is an exploded view of the adjustable earphone of FIG. 21A.

FIG. 21B is an exploded view of an ear canal cushion and part of a

housing of the adjustable earphone of FIG. 21A.

FIG. 22 is a front view of the adjustable earphone of FIG. 21A.

FIG. 23 is a side view of the adjustable earphone of FIG. 21A.

FIG. 24 is a perspective cross-sectional view, taken along line 24-24 in

FIG, 22, of the adjustable earphone of FIG. 21A.

FIG. 25 is a top cross-sectional view, taken along line 25-25 in FIG. 22,

of the adjustable earphone of FIG. 21A, with an ear canal portion shown having

a compact,first shape.

FIG. 26 is a top cross-sectional view, taken alongline 26-26 in FIG. 22,

of the adjustable earphone of FIG. 21A, with the ear canal portion shown having

an expanded, second shape.

FIG. 27 is a side cross-sectional view of the adjustable earphone of FIG.

21A inserted and expanded in a user’s ear canal.

FIG. 28 is a top cross-sectional view of one non-limiting embodimentof

an adjustable earphone having a push button.
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DETAILED DESCRIPTION

Certain exemplary embodiments will now be described to provide an

overall understanding of the principles of the structure, function, manufacture,

and use of the devices and methods disclosed herein. One or more examples

of these embodimentsareillustrated in the accompanying drawings. Those of

ordinary skill in the art will understand that the devices and methodsspecifically

described herein and illustrated in the accompanying drawings are non-limiting

exemplary embodiments and that the scope of the various embodiments of the

present invention is defined solely by the claims. The featuresillustrated or

described in connection with one exemplary embodiment may be combined with

the features of other embodiments. Such modifications and variations are

intended to be included within the scope of the present invention.

In the following description, like reference characters designate like or

corresponding parts throughout the several views. In addition, in the following

description, it is to be understood that such terms as "forward," "rearward,"

“front,” "back," “right,” “left,” "upwardly," "downwardly," and the like are words of

convenience and are notto be construed as limiting terms. The description

below is for the purpose of describing various embodiments of the invention and

is not intended to limit the invention thereto.

The various embodiments described herein are directed to devices

intended to be placed in an ear canal, such as an earphone assembly usable

with an audio device. Referring to FIGS. 18A and 18B, an earphone assembly

5 includes a cord 10 and a pair of earphones 100. The cord 10 hasafirst end

11, a second end 12, and anelectrical connector 13 located at the first end 11.

The electrical connector 13 connects the earphone assembly 5 to an audio

device 1 such that electrical signals may be conveyed through the cord 10, to

each earphone 100, where the electrical signal may be converted to audible

sounds by a transducer(see, e.g., FIGS. 24 and 27). As is knownin thefield, a

transduceris a device, usually electrical, electronic, electro-mechanical,

electromagnetic, photonic, or photovoltaic, that converts one type of energy or

physical attribute to another for various purposes, including producing audible

sounds. The term transducer may be used to refer to an audio loudspeaker,
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which converts electrical voltage variations representing music or speech, to

mechanical cone vibration, and hencevibrates air molecules creating sound.

Each earphone 100 is located at the second end 12 of the cord. The

cord 10 further includesafirst portion 16 adjacent to the first end 11 of the cord

10 and a second portion 17 adjacent to the second end 12 of the cord 10. The

first portion 16 includes a single strand and the second portion 17 includes two

strands such that the two earphones 100 may be placedin the ears of a user,

with one strand of the second portion 17 on eachside of the users head.

As shown in FIGS. 1A and 1B, a wired (FIG. 1A) or wireless (FIG. 1B)

earbud style earphone (100, 50 respectively) according to an aspect of the

present disclosure includes an eartip cushion 121 that may be inserted in a

user’s ear canal in a compact configuration, or first shape 122, and, oncein the

ear canal, expanded to an expanded configuration, or second shape 123 (see

FIG. 26), to fit snugly against all sides of the ear canal (see, e.g., FIG. 27). The

resulting customized fit provides improved audio isolation by blocking external

sounds from reaching the user’s eardrum, as well as improved comfort by

allowing the user to determine the amountof pressure exerted by the eartip, or

ear canal portion 120, on the interior of the ear canal. Further, forming a near

airtight seal between the ear canal portion 120 and the user’s ear canal should

not only reduce the outside ambient noise that reaches the user’s eardrum,but

should also provide a sound transducer (see FIGS. 24 and 27) of the earphone

120 with a 1:1 acoustic coupling with the user’s eardrum, thus enhancing the

audible sound perceived by the user. The eartip cushion 121 may be

fabricated from a foam material. While the earphone of FIGS. 1A or 1B will

typically be returned to its compact configuration, or first shape 122, prior to

removal from the user’s ears, the compressible material of the eartip, or ear

canal portion 120, may allow the earbud to be removed while still in its

expanded configuration.

Still referring to FIGS. 1A and 1B, expansion of the eartip may be

achieved by twisting or pressing on a control 180 on an exterior surface of the

earbud. Where expansion is achieved by twisting a control 180 about

longitudinal axis L in the direction of arrow A and/or B, a manufacturer's logo
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189 displayed on the control 180 may be attached to the control by a

mechanism (described below) that allows the logo 189 to remain substantially

upright and readable regardless of the rotation of the control 180.

In various embodiments, referring now to FIGS. 20-27, an adjustable

earphone, such as adjustable earphone 100, for example, can comprise a

housing 110, an ear canal portion 120, and an adjustment assembly 130. The

housing may havea first side 111 and a second side 112 (see FIG. 21A and

24). Adjacent to and attached to the first side 111 of the housing is the ear

canal portion 120. Ear canal portion 120 generally defines longitudinal axis L

(see FIG. 20) and is operable for placementin a user’s ear canal (see, é.g.,

FIG. 27). Ear canal portion 120 is shown in FIG. 20 having a shapethat

includes a compact, first shape 122 to facilitate initial placement of the ear canal

portion 120 in the user’s ear canal and may include a cushion 121 (see FIGS.

21A and 21B). Cushion 121 generally has an opening 125 that, as is described

in more detail below, may receive part of an expansion assembly 160. Further,

cushion 121 includes a housing groove 127 (FIG. 24) designed to receive or

snap onaprotruding ring 118 of the housing 110 such that cushion 121 may

attach releasably to the housing 110. Cushion 121 may be stretchable and

made of a resilient, compressible material. The resilient material may include a

foam, a memory foam, a closed-cell foam, an open-cell foam, an elastomer, an

elastomeric foam, silicone, and/or rubber. The ear canal portion 120, including

cushion 121, may be capable of being adjusted to have an expanded, second

shape 123 (see FIG. 26). Further, ear canal portion 120, including cushion 121,

may also be capable of being adjusted to have intermediate shapes,or at least

a third shape (not shown). In other words, the shape of the ear canal portion

120 may be changed to have any numberof shapes, including a continuum of

shapes betweenthefirst shape 122 and the second shape 123. The purpose of

adjusting the shape of the ear canal portion 120 is to allow a user to change the

shape of the ear canal portion 120, after insertion in the user’s ear canal, to

have a snug fit between the ear canal and a substantial part of the ear canal

portion 120. Such a snug fit provides noise isolation (from external noises other

than those produced by the earphone 100) and sound enhancement (for sound

-9-
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produced by the earphone 100), among otherthings. Further, the in-ear

adjustability of the ear canal portion 120 provides an earphone 100 that should

not require different sized ear canal portions 120 or cushions 121 for different

users; in other words, the adjustable earphone 100 may provide a one-size-fits-

all device owing to the customizedfit offered by the adjustability of the ear canal

portion.

In various embodiments, referring again to FIGS. 20-27, the adjustable

earphone 100 mayinclude meansfor adjusting the shapeof the ear canal

portion 120 by a user when the ear canal portion 120 is positioned in the user’s

ear canal. Meansfor adjusting the shape of the ear canal portion 120 may be

provided in at least one embodiment by adjustment assembly 130. Adjustment

assembly 130 may be operably coupled to the housing 110 and/or to the ear

canal portion 120 such that actuation of the adjustment assembly 130 causes

the ear canal portion 120 to have at least a second shape 123.

Generally, according to various non-limiting embodiments, the

adjustment assembly 130 may include a movable member 140, an expansion

assembly 160, and a control member 180. The movable member 140 may be

movable with respect to the housing 110 betweenafirst position (see FIG. 25)

and at least a second position (see FIG. 26). The expansion assembly 160

may be configured to receive the movable member 140, and the control

member 180 may be configured to move the movable member140 with respect

to the housing 110. Actuation of the control member 180 may cause the

movable member 140 to movefrom the first position (see FIG. 25) to the

second position (see FIG. 26). The movable member may be configured to

cause the expansion assembly 160 to expand in at least one direction when the

movable memberis moved to the second position (FIG. 26). Relatedly, the

expansion assembly may be configured to force the ear canal portion 120 to

have at least a second shape 123 when the expansion assembly 160 is

expanded. Conversely, the expansion assembly 160 may be configured to

retract in at least one direction when the movable memberis moved to thefirst

position (FIG. 25), thus resulting in the ear canal portion returning to thefirst

shape 122 when the expansion assembly 160 is retracted.
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In more detail, according to at least one non-limiting embodiment, the

movable member 140 mayincludea first portion 150 and a second portion 142

that together serve as an actuator (see FIGS. 21A and 24), as explained in

more detail below. Generally, the movable member movesalong longitudinal

axis L (see FIG. 20) and is designed to moverelative to the housing such that

the first portion 150 of the movable member 140 may engage the expandable

member 160 when moved accordingly. Such relative movement is caused by

force exerted on the movable memberby a user adjusting control member180,

as described below. This force may be provided by any numberof mechanical

mechanisms; here the movable member140 receives a moving force from a

threaded engagement between the control member 180 and the second portion

142 of the movable member 140 at threads 143 (see FIGS. 21A and 25).

Threads 143 of the movable member 140 are designed to remain rotationally

stationary relative to the housing 110 such that rotation of the control member

180 forces the movable memberto translate with respect to the housing 110.

This rotational stability is provided by guide protrusions 146 (FIG. 21A) on the

second portion 142 of the movable member 140. Guide protrusions 146 are

received slideably in guide recesses 114 (FIG. 21B) of the first side 111 of the

housing 110 such that the second portion 142 of the movable member 140 may

translate but will not substantially rotate with respect to the housing 110 owing

to the interface betweenthe protrusions 146 and the recesses 114.

Further, referring to FIGS. 21A, 24, 25 and 27, the second portion 142

mayinclude a cavity 141 thatis configured to support a transducer 190, part of

the cord 10 electrically coupled to the transducer 190 (see FIG. 27), and thefirst

portion 150 of the movable member 140. The second portion 142 may also

include a slot 149 for passing the cord 10 into the cavity 141. Additionally, the

second portion 142 mayinclude locking grooves 147 and transducer supports

148. The first portion 150 of the movable member 140 mayinclude locking

protrusions 152 that are designed to be inserted and twisted into the locking

grooves 147 of the second portion 142 such that transducer 190 is held in

place, or sandwiched, betweenthefirst portion 150 and the second portion 142

of the movable member. Friction between thefirst portion 150, the transducer

-ll-
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190, and the supports 148 of the second portion 142 may provide sufficient

force to prevent the protrusions 152 ofthe first portion 150 from freely

decoupling from the locking grooves 147 of the second portion 142.

Accordingly. the movably member140, including thefirst and second portions

150, 142, is designed to move asa single rigid body relative to housing 110.

Thus, while shownin at least one embodiment as two separable components,

first and second portions 150, 142 could also be one unitary and integral

component.

The first portion 150 of the movable member 140 is designed, in at least

one non-limiting embodiment, to actuate expansion assembly 160 as the first

portion 150 is moved fromafirst position (FIG. 25) to at least a second position

(FIG. 26). Thefirst portion 150 thus includes an actuating surface 155 (see,

e.g. FIG. 24) that may be shaped and positioned such that the actuating surface

155 engages operably the expansion assembly 160, as explained in more cetail

below. Thefirst portion 150 of the movable member 140 also mayinclude a

sound passageway 151 (FIG. 21A) oriented along longitudinal axis L. Sound

passageway 151 provides a channel along which sound produced by the

transducer 190 maytravel freely toward an inner end 101 (FIG. 20) of the

earphone 100 and into opening 125 (FIGS. 21A-26) of the cushion 121. Also,

the first portion 150 includes an O-ring groove 153 (FIG. 21A) configured to hold

an elastic O-ring 154. O-ring 154 seals the movable memberagainstthefirst

side 111 of the housing 110 and/or against the expansion assembly 160 (see

FIGS. 25-26). Accordingly, audible sound waves producedbythe transducer

190 only are allowed to travel toward the inner end 101 of the earphone 100,

and, subsequently, a user’s ear drum, via sound passageway 151 of the

movable member 140.

According at least one non-limiting embodiment, referring now to FIGS.

21A-21B and 25-26, the expansion assembly 160 is designed to expandin at

least one direction when actuated by the movable member 140. The expansion

assembly 160 may be designed to expand in a direction substantially transverse

to the longitudinal axis L (see FIG. 20). Here, this is accomplished by using a

set of cantilever arms 161. The cantilever arms 161 protrude from the first side

-12-
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111 of the housing and, whenthe resilient cushion 121 is attached to the

housing, are at least partially located within the opening 125 of the cushion 121.

Arm recesses 126 (FIG. 21B) formed in the cushion 121 receive the cantilever

arms 161 such that the cushion 121 doesnot rotate freely thereon. The

cantilever arms 161 are uniformly spaced around longitudinal axis L to form an

opening 164 configured to receive the first portion 150 of the movable member.

Cantilever arms 161 each include an inner surface 163 and an outer surface

162. Inner surface 163 is curved at least partially toward longitudinal axis L so

that at least part of the inner surface 163 will make contact with the movable

member’s actuating surface 155 when the movable member 140 is advanced

toward the inner end 101 of the earphone 100. The actuating surface 155 of

the movable member 140 is curved correspondingly to meet the inner surface

163 of each cantilever arm 161. As the movable member 140 is moved toward

the inner end 101 of the earphone 100, the actuating surface 155 of thefirst

portion 150 of the movable member 140 makes contact with one or moreof the

cantilever arms 161 at inner surface 163. Further movement of the movable

member 140 in the same direction pushes on the inner surface 163, thus forcing

the cantilever arm 161 to bend away from longitudinal axis L (see FIG. 26).

Because the cantilever arms 161 are received insertably in the opening 125 of

the resilient cushion 121, the cantilever arm is bent into the cushion 121 as the

movable member 140 contacts and pushesthe cantilever arm 161.

Consequently, as the cantilever arm is continually bent away from longitudinal

axis L, the cushion 121 is forced to have an expanded, second shape 123 (see

FIG. 26). Thus, the ear canal portion 120 may be expandedafter insertion ina

user’s ear canal, substantially sealing the cushion 121 against the user’s ear

canal to form a snugfit.

Note that, while a plurality of cantilever arms 161 are described above as

providing the expansion assembly 160 with the ability to expand, itis

contemplated that any numberof cantilever arms, including one, could perform

the same or similar function.

According at least one non-limiting embodiment, the control member 180

is designed to actuate the movable member 140 such that the movable member
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140 moves to cause expansion assembly 160 to expandin at least one

direction. Control member 180 accomplishes this in any numberof forms. For

instance, but withoutlimitation, control member 180 could bein the form of a

push button, rotatable dial, or squeezable member. In FIGS. 20-27, for

example, control member 180 is a dial 182 rotatably mounted in the housing

110. Dial 182 rotates, but does not translate with respect to housing 110. Dial

182 movesin such a fashion becauseit includes a protruding ring 184 (FIGS.

21A and 25) along its perimeterthat slideably engages a groove 117 of the

housing 110. Groove 117 is formed betweena lip 113 of the second side 112,

the first side 111, and cord guide 115 of housing 110 (See FIG. 25). Thus, dial

182 is rotatable about longitudinal axis L. Further, at least part of the dial may

extend from the second side 112 of the housing 110 such thatit is accessible to

a user while ear canal portion 120 is inserted in the user’s ear canal (see. FIG

27). Grips 185 (FIG. 21A) or another textured surface of the dial 182 may

provide an enhanceduserinterface as the user rotates the dial with his or her

fingers.

Referring to FIGS. 21A and 25,dial 182 may include a cavity 181 for

insertably receiving the second portion 142 of the movable member. Further,

the dial may have threads 183 formed in the inside of the dial, facing cavity 181.

The threads 183 are configured to operably engagethe threads 143 formed on

the surface of the second portion 142 of the movable member 140. Thus,

rotation of the dial 182 rotates dial threads 183, resulting in a translational force

being applied to the movable member 140 via movable memberthreads 143.

The translational force causes the movable memberto moveeither forward,

toward the inner end 101 of the earphone 100, or backward, toward an outer

end 102, depending on the direction cial 182 is being rotated. Thus, the

actuator or movable memberthreads 143 operably engage the dial threads 183

suchthat rotation of the dial 182 in a first direction translates the rigid actuator

into contact or additional contact with each cantilever arm 161 (see FIGS. 25-

26).

Focusing now on the other elements of earphone 100, the housing 110

may be adapted to receive a number of components, including a transducer

-]4-
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190. Also, cord 10 (FIGS. 18B and 27) is received in the housing 110 through

cord passageway 116 of cord guide 115 (see FIG. 24). Cord guide 115 may

also include a marking 119 to indicate in which ear, for example right (“R,” as

seen in FIG. 21A) or left (“L.” not shown), a user should place the earphone

100. Cord 10 provides an electrical conduit between the electrical connector 13

and the transducer190; part of the cord 10 maybeelectrically coupled to the

transducer 190, for instance, an interior wire of cord 10 may be soldered to the

transducer 190 (see FIG. 27). Transducer 190 is capable of producing audible

signals, or Sound, in responseto electrical signals received by the transducer

190 from the electrical connector 13 via cord 10. To prevent undesired stress

from being transferred to the transducer, the cord 10 maybetied to form a knot

(FIG. 27) at the cord’s second end 12 (FIG. 18B). This knot is received within

the cavity 141 of the second portion 142 of the movable member 140 and is

sized suchthatit is larger than the width of slot 149 (FIG. 24). Therefore, if a

userpulls on cord 10, the knot is forced against the second portion 142 at slot

149 and the knot absorbs the stress created by such pulling, thereby shielding

the transducer from unnecessary stress and/or strain.

Further, the second portion 142 of the movable member 140 may havea

manufacturer’s logo piece189 positioned near the outer end 102 of the

earphone 100 (see FIGS. 1A, 20, 21A and 25). Logo piece 189 is pressfit to

the second portion 142 such thatit is visible through dial 182 at the outer end

102. The logo piece182 is kept in a desired position, for example,

approximately horizontal, when the cord 10 is hanging in a downward direction

from a user’s ear, for example similar to the orientation shown in FIG. 27. The

logo piece 189 is kept in such a position because the logo piece 189 is secured

to the non-rotating movable member 140 at second portion 142. While the logo

189 maytranslate with the movable member140, it will not rotate with dial 182;

therefore, it is prevented from rotating such that an observer easily may read

the manufacturer’s logo regardlessof the rotation of dial 182.

The foregoing has focused on at least one embodiment for adjusting the

shape of an eartip, or an ear canal portion, of an earphone while inserted in a

user’s ear canal. However, various embodiments are possible to accomplish

-15-

Bose Exhibit 1002 - Page 204



Bose Exhibit 1002 - Page 205

10

15

20

30

WO 2009/086555 PCT/US2008/088656

the sameor similar goal. Asillustrated in FIGS. 2A-2E, expansion of the eartip

220 may be achieved in several ways. In a first embodiment (see FIG. 2A),

where the eartip 220 is in a compact configuration 222 when unmodified, inner

and outer sides 227, 228 of the eartip may be brought together to compress the

material of the eartip 220, causing it to expand into an expanded configuration

223. In a second embodiment (see FIG. 2B), where the eartip 320 is in an

expanded configuration 323 while unmodified, inner and outer sides 327, 328 of

the eartip 320 may be pulled apart from each other to stretch the material of the

earlip, causing it to change into a compact configuration 322. In a third

embodiment (see FIG. 2C), where the eartip 420 is in a compact configuration

422 when unmodified, an outer portion 428 of the eartipn may be squeezed,

displacing eartip material into remaining portions of the eartip 420, causing the

remaining portions to expand into an expanded configuration 423. In a fourth

embodiment (see FIG. 2D), where the eartip is in a compact configuration 522

when unmodified, one or more elements of the earbud that are located inside

the eartip (for example, a cantilever arm or arms 161, as described above and

seen in FIGS. 21A-21B and 24-27) may push outwards on the eartip, causing it

to expand into an expanded configuration 523. In a fifth embodiment (see FIG.

2E), where the eartip 620 is in an expanded configuration 623 when unmodified,

one or more elements of the earbud that are located inside the eartip 620 may

pull inwards on the eartip 620, causing it to change into a compact configuration

622.

Asillustrated in FIGS. 3A-3D, a variety of user controls and actuator

mechanisms maybeutilized to provide an earbud, or earphone, according to

various non-limiting aspects of the present disclosure. For example, referring to

FIG. 3A, an earphone 1400 mayinclude an adjustment assembly 1430 that may

include a control member 1480 in the form of a pressable button. The control

member 1480 may also be operable with finger grips 1417 protruding from a

housing 1410 of the earphone 1400 such that a user may grip the finger grips

1417 and press the button, or control member 1480, without forcing the

earphone 1400 excessively into an ear canal of the user. Depressing the

button, or control member 1480, may cause an ear canal portion 1420
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extending from a housing 1410 to transition fromafirst shape 1422 to a second

shape 1423. Alternatively, referring now to FIG. 3D, an earphone 1600 may

include an adjustment assembly 1630 that may include a control member 1680

also in the form of a pressable button. However, in the earphone 1600 of FIG.

3D, the finger grips shown in FIG. 3A are omitted. Depressing the button, or

control member 1680, may cause an ear canal portion 1620 extending from a

housing 1610 to transition from a first shape 1622 to a second shape 1623.

In more detail, an earphone 1700 with a pressable button as control

member 1780 is shown in FIG. 28. The control member 1780 is part of an

adjustment assembly 1730 that includes a movable member 1740 and an

expansion assembly 1760. Earphone 1700is similar to earphone 1400

described abovein thatit also has finger grips 1717 protruding from a housing

1710 such that a user maygrip the ginger grips and press the button, or control

member 1780, without forcing the earphone 1700 and ear canal portion 1720

excessively into an ear canal of the user. Depressing the button, or control

member 1780 causes a movable member 1740 to move and actuate expansion

assembly 1760. Thus, depressing the button, or control member 1780, may

cause an ear canal portion 1720 extending from a housing 1710 to transition

from a first shape 1722 to a second shape 1723. Movable member1740,

expansion assembly 1760, and ear canal portion 1720 are similar to movable

member 140 and expansion assembly 160 described above and seen in FIGS.

25-26, for example. The control member 1780 includes a protract-retract

assembly 1783 operable to hold the movable member1740in thefirst position

shownin FIG. 28 before the button, or control member1780,is initially pressed

and, after pressing the button, operable to hold the movable memberin a

second position (not shown) correlating with expansion of the expansion

assembly 1760 and transition of the first shape 1722 to a second shape 1723.

Protract-retract assembly 1783 may be similar to that used with a traditional

retractable ballpoint pen including a spring and cam arrangementandis

described, for example, in U.S. Patent No. 3,819,282 to Schultz titled

RETRACTABLEPEN, herebyincorporated by referencein its entirety.
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Further, referring now to FIG. 3B, and as discussed above, an earphone

100 mayinclude an adjustment assembly 130 including a control member 180

in the form of a rotatable dial. Rotating the dial, or control member 180, may

cause an ear canal portion 120 extending from a housing 110 to transition from

a first shape 122 to a second shape 123.

Another non-limiting example of a user control and actuator mechanism

is provided by reference to FIG. 3C. An earphone 1500 mayinclude an

adjustment assembly 1530 including a squeezeable control member 1580

operable to rotate a movable member 1540 such that an expansion assembly

1560 presses outward on an ear canal portion 1520 extending from a housing.

Squeezing the control member 1580 causes the ear canal portion 1520 to

transition from a first shape 1522 to a second shape 1523.

In any event, according to various non-limiting embodiments of an

adjustable earphone, a user control, or control member, is capable of being

manipulated by a user while an eartip, or ear canal portion, of the earphoneis

positioned in the user’s ear canal. In response to such manipulation of the

control member, the ear canal portion is designed to change shape suchthat

the ear canal portion fits snugly against the ear canal.

Unless otherwise indicated herein, an earbud, or earphone, according to

an aspect of the present disclosure has an inner end with an eartip, or ear canal

portion, that is placed within the ear canal of a user and an outer end with a

control feature, or control member, that remains outside the ear canal and may

be accessed by the user to expand or compactthe eartip, or ear canal portion.

In various embodiments, referring to FIGS. 4-6, an adjustable earphone

800 mayinclude another meansfor adjusting the shape of an ear canal portion

820 having a first shape 822 (FIGS. 4, 5C, and 5E) by a user when the ear

canal portion 820 is positioned in the user’s ear canal. Means for adjusting the

shape of the ear canal portion 820 may be provided in at least one embodiment

by adjustment assembly 830. Adjustment assembly 830 may be operably

coupled to housing 810 and/or to the ear canal portion 820 suchthat actuation

of the adjustment assembly 830 causes the ear canal portion 820 to have a
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second shape 823 (FIGS. 5D and 5G) and may also cause ear canal portion

820 to have at least an intermediate, third shape 824 (FIG. 5F).

As seen at least in FIGS. 4 and/or 6, adjustment assembly 830 may

include a movable member 840, an expansion assembly 860, and a control

member 880. The control member 880 mayinclude a rotatable adjustmentdial

882. Further, the ear canal portion 820 mayinclude a cushion 821. Positioned

at least partially within the housing 810 are a transducer 890 and a

manufacturer logo piece 889. A cord is coupled to the transducer 890 (see FIG.

4) such that electrical signals can be passedto the transducer 890 to create

audible sound therefrom.

Thus, FIGS. 4-6 depict an earphone or earbud 800, according to an

aspect of the present disclosure, where rotation of an adjustment cial 882

having an internal thread 883 and located at an outer end 802 of the earbud

800 pulls a movable member, or actuator 840, coupled to an ear canal portion,

or eartip 820, at an inner end 801 of the earbud 800, with the result that the

eartip 820 is compressed along an axis L running from the outer end 802 to the

inner end 801 of the earbud 800, causingit to expand radially away from the

axis L.

In various embodiments, referring to FIGS. 7-9, an adjustable earphone

900 mayinclude another meansfor adjusting the shape of an ear canal portion

920 having a first shape 922 (FIGS. 7 and 8A), 922a (FIG. 8D), or 922b (FIG.

8F) by a user whenthe ear canal portion 920 is positioned in the user’s ear

canal. Meansfor adjusting the shape of the ear canal portion 920 may be

provided in at least one embodiment by adjustment assembly 930. Adjustment

assembly 930 may be operably coupled to housing 910 and/orto the ear canal

portion 920 such that actuation of the adjustment assembly 930 causes the ear

canal portion 920 to have a second shape 923, (FIG. 8A), 923a (FIG. 8E), or

923b (FIG. 8G). The first and second shapes shownin FIGS. 7-8G (922, 922a,

and 922b, and 923, 923a, and 923b) are dependentontherelative size, shape,

and placement of the various components of the earphone 900including, but

notlimited to, the expansion assembly 960, the movable member 940, and the

ear canal portion 920.
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As seenatleast in FIGS. 7 and/or 9, adjustment assembly 930 may

include a movable member 940, a expansion assembly 960, and a control

member 980. The control member 980 mayinclude a rotatable adjustmentdial

982. Further, the ear canal portion 920 may include a cushion 921. Positioned

at least partially within the housing 910 are a transducer 990 and a

manufacturer logo piece 989. A cord is coupled to the transducer 990 (see FIG.

7) such that electrical signals can be passed to the transducer 990 to create

audible sound therefrom.

Thus, FIGS. 7-9 illustrate another earbud 900, according to an aspect of

the present disclosure, where rotation of an adjustment dial 982 having an

internal thread 983 and located at an outer end 901 of the earbud 900 pulls a

movable member,orfirst element 940, of an adjustment assembly, or actuator

assembly 930, toward the outer end 902 of the earbud 900. Thefirst element

940 is tapered alongits length, having a narrower portion 956 and a wider

portion 955. An expansion assembly, or second element 960,of the actuator

assembly 930 is positioned betweenthefirst element 940 and the eartip 920.

The second element 960 is similar to the expansion assembly 160 including

cantilever arms 161 described above (see, e.g., FIGS. 21A-21B and 24-26).

The second element 960 hasa plurality of portions 961 extending from an outer

end to an inner end of the second element 960. In a compact configuration,

inner surfaces 963 of the plurality of portions 961 of the second element 960 are

in contact with the narrowerportion 956 ofthe first element 940. Asthefirst

element 940 moves toward the outer end 902 of the earbud 900, the wider

portion 955 of the first element 940is pulled into contact with the inner surfaces

963 of the plurality of portions 961 of the second element 960, causing the

plurality of portions 961 of the second element 960 to push outward and expand

the eartip 920.

In various embodiments, referring to FIGS. 10-12, an adjustable

earphone 1000 mayinclude another meansfor adjusting the shape of the ear

canal portion 1020 having a first shape 1022 (FIGS. 10, 11A-11B, and 11E) by

a user when the ear canal portion is positioned in the user’s ear canal. Means

for adjusting the shape of the ear canal portion may be providedin at least one
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embodiment by adjustment assembly 1030. Adjustment assembly 1030 may be

operably coupled to housing 1010 and/or to the ear canal portion 1020 such

that actuation of the adjustment assembly 1030 causes the ear canal portion

1020 to have at least a second shape 1023 (FIGS. 11A-11B and 11F).

As seen atleast in FIGS. 10 and/or 12, adjustment assembly 1030 may

include a movable member 1040, a expansion assembly 1060, and a control

member 1080 that are formed as one unitary and integral component. Further,

the ear canal portion 1020 mayinclude a cushion 1021. Positioned at least

partially within the housing 1010 are a transducer 1090 and a manufacturer logo

piece 1089. Acord (not shown) is coupled to the transducer 1090 such that

electrical signals can be passedto the transducer 1090 to create audible sound

therefrom.

Thus, FIGS. 10-12 show yet another earbud 1000 according to an aspect

of the present disclosure, having an ear canal portion, or eartip 1020, with an

interior having a plurality of radially inward-extending lobes 1026 and a

moveable member, or actuator 1040, with corresponding radially outward-

extending lobes 1055 that form at least part of expansion assembly 1060. An

outer end of the actuator 1040 forms a control member 1080 that may be

rotated by a user. In a compact configuration, the lobes 1055 of the actuator

1040 are located in gaps 1028 between the lobes 1026 of the eartip 1020.

Whenthe userrotates the actuator 1040 via control member 1080, the outward-

extending lobes 1055 of the actuator 1040 press against the inward-extending

lobes 1026 of the eartip, pushing outward on the inner surface of the eartip

1020 and causing the eartip 1020 to expand. The numberof outward extending

lobes of the actuator and/or expansion assembly mayvary, for example, four

lobes 1055 of expansion assembly 1060 are shownatleast in FIG. 11C,

whereas two lobes 1055a or an expansion assembly 1060a are shownat least

in FIG. 11D. The cushion of eartip 1020 is correspondingly formed for the

numberof respective expansion assembly lobes,for instance cushion 1021

(FIG. 11C) and cushion 1021a (FIG. 11D) may be formed for expansion

assembly 1060 and expansion assembly 1060a, respectively. The first and

second shapesof the eartip 1020 shown in FIGS. 10 and 11A-11H are
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dependent on thesize, shape, and placementof the various componentsof the

earphone 1000. Adjusting the numberof lobes, as explained above, can also

provide different first and second shapes (1022 and 1022a, and 1023 and

1023a, respectively) of the ear canal portion 1020.

In various embodiments, referring to FIGS. 13-15, an adjustable

earphone 1100 may include another meansfor adjusting the shape of an ear

canal portion 1120 having a first shape 1122 (FIG. 14A) by a user whenthe ear

canal portion 1120 is positioned in the user’s ear canal. Means for adjusting the

shape of the ear canal portion 1120 may be provided in at least one

embodiment by adjustment assembly 1130. Adjustment assembly 1130 may be

coupled operably to the housing 1110 and/or to the ear canal portion 1120 such

that actuation of the adjustment assembly 1130 causes the ear canal portion

1120 to have a second shape 1123 (FIG. 14A).

As seen atleast in FIGS. 13 and/or 15, adjustment assembly 1130 may

include fixed element 1140, expansion assembly 1160, and control member

1180. Further, the ear canal portion 1120 may include a cushion 1121.

Positioned at least partially within the housing 1110 are a transducer 1190 and

a manufacturer logo piece 1189. A cord (not shown) is coupled to the

transducer 1190 suchthat electrical signals can be passedto the transducer

1190 to create audible sound therefrom.

Thus, FIGS. 13-15 depict another earbud 100 according to an aspectof

the present disclosure. An adjustment assembly, or actuator assembly 1130,

within an eartip 1120 includes an expansion assembly, coiled element 1160,

wrapped around an external surface of a fixed element 1140 and attached to

the fixed element 1140 at an inner end. A rotating control member 1180 is

attached to an outer end of the coiled element 1160. In a compact configuration

(see FIG 14B), the coiled element 1160 lies adjacent to the fixed element 1140

and rotation in a first direction is not possible, because it would cause the coiled

element 1160 to wrap more tightly against the fixed element. Rotation in the

opposite direction, however, results in an expansion of the diameter of the

coiled element 1160, causing the eartip 1120 to expand (see FIG. 14C).
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FIG. 16 shows an exemplary earbud 1200 according to an aspectof the

presentdisclosure that is adjusted by pressing, rather than rotating, a control

1280. An adjustment, or actuator assembly 1230, has a plurality of stiff fingers

1261 extending from an outer end 1202 to an inner end 1201 within an eartip

1220 and coupled to a button 1282 at an outer end 1202 of the earbud. The

fingers 1261 form a profile 1262 with a portion having a narrowerradius

tapering to a portion having a wider radius. The earbud 1200 also includes a

ring 1240 around thefingers 1261, the ring 1240 positioned at a fixed distance

inward from the outer end 1202 of the earbud 1200. Asthe button 1282 is

pushed inward or pulled outward, the tapered profile 1262 of the fingers 1261

slides within the ring 1240, the outer end of the fingers 1261 expand or contract

radially, and the eartip 1220 expands or contracts.

The earbud 1200 of FIG. 16 and other earbuds or earphones according

to aspects of the present disclosure not only causethe outer surface of an

eartip to expand, but also cause the inner cavity of the eartip to expand. The

expandedcavity provides a larger volume for sound from the earphone to

resonate and generates better low frequency response from the earphone.

In FIG. 17 a snap ring 1327 is shown that operatesto attach an eartip

element 1321 to a base element 1311 of an earbud 1300. The snap ring 1327

is located in a first end of the eartip element 1321. The base element 1311 of

the earbud 1300 includes a tapering portion with a groove 1318 around the

tapering portion that correspondsin size to the snap ring 1327. As the first end

of the eartip 1320 is pressed onto the base element, the snap ring 1327

expandselastically around the tapering portion of the base element 1311 until

reaching the groove 1318, whereuponit contracts back towardits original

diameter. The elastic force of the snap ring 1327 attempting to return to its

original diameter holds the snap ring 1327 in the groove 1318 and acts to

prevent the eartip 1320 from slipping off the earbud 1300 and sealing the eartip

1320 to the base element 1311. Eartip element 1321 and base element 1311

may form part of a housing of an earphone, suchasfirst side 111 of housing

110 of adjustable earphone 100 described above and seen in FIG. 21A.
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FIGS. 18A and 18B also depict a cord 11 according to another aspectof

the present disclosure that may be used with earphones, such as the earbuds

described aboveor with other types of earphones. The cord is covered with

cloth, foam, or another soft material. The cord has an electrical connector 13 at

a first end 11 and one or more earphones 100 at a second end 12. The

connector13 at the first end 11 may be coupled to an audio device 1. When

the audio device 1 is not in use, the cord may be wrapped around the audio

device 1 and form a cushion (FIG. 18A), protecting the audio device 1 from

damage whenplaced loose in a briefcase, backpack, or other carrier. The

earphones 100 at the second endof the cord may be tucked under another

section of the cord to prevent the cord from unwrapping from around the audio

device 1.

FIGS. 18A, 18B, 19B, and 19C illustrate a cord clip 15 according to

another aspect of the present disclosure. An earphone cord 11 mayinclude a

first portion 16 adjacentto a first end 11 of the cord 11 where the cord 11 is

configured as a single strand. Betweenthefirst portion 16 of the cord 11 anda

pair of earphones 100 at a second end 12 of the cord, is a second portion 17 of

the cord 11, which is configured as two strandsthat lie along opposite sides of

the head when the earphonesare inserted into the ears. The twostrandsof the

second portion 17 may pass through two corresponding apertures in a cord clip

15, as shown in FIGS. 18A, 18B, 19B and 19C. When the earphones 100 are

in use, the cord clip 15 may be slid toward the first portion 16 of the cord 11,

allowing the earphonesto be separated and placed in the ears of the user.

Whenthe earphones 100 are not in use, the cord clip 15 may beslid toward the

second end 12 of the cord 11, to hold the earphones 100 together and make the

cord 11 easier to handle than it would be if the earphones 100 wereleft

separated. The cord clip 15 further includes a spring clip 14 that may be used

whenthe cord is wrapped around an audio device 1 to clip the second end 12 of

the cord 11 to a portion of the cord closerto the first end 11 of the cord and help

to prevent the cord 11 from unwrapping from around the audio device 1.

Although various embodiments have been described herein, many

modifications and variations to those embodiments may be implemented. For
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example, the adjustable earphone may be converted to an adjustable earplug or

other adjustable ear insert. Conversion of the above described earphoneinto

an adjustable earplug may be accomplished, for example, by removing the

electrical components and removing the passageways for sound to travel.

thereby providing an earplug with an adjustable shape when placed in an ear

canal of auser. Further, while the general components of the adjustable

earphone described above may be madeof plastic (except at least parts of the

cord, the eartip cushion, and the transducer), metal or other materials may be

used where desirable. The foregoing description and following claims are

intended to convey and coverall such modification and variations.

Any patent, publication, or other disclosure material, in whole or in part,

that is said to be incorporated by reference herein is incorporated herein only to

the extent that the incorporated material does notconflict with existing

definitions, statements, or other disclosure material set forth in this disclosure.

As such, and to the extent necessary, the disclosure as explicitly set forth

herein supersedes any conflicting material incorporated herein by reference.

Any material, or portion thereof, that is said to be incorporated by reference

herein, but which conflicts with existing definitions, statements, or other

disclosure material set forth herein will only be incorporated to the extent that no

conflict arises between that incorporated material and the existing disclosure

material.
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CLAIMS

Whatis claimedis:

1. An adjustable earphone, comprising:

a housing having a first side and a second side;

a resilient cushion attached to thefirst side of the housing, the resilient

cushion having a compact shape and an opening;

at least one cantilever arm protruding from thefirst side of the housing,

wherein at least part of the cantilever arm is located within the opening of the

resilient cushion;

a dial rotatably mounted in the housing, wherein at least part of the dial

extends from the secondside of the housing, wherein the dial includes threads;

and

an actuator comprising a first portion and a second portion, the second

portion having threads, wherein the actuator is slidably mounted in the housing,

wherein the actuator threads operably engagethe dial threads such that

rotation of the dial in a first direction translates thefirst portion of the rigid

actuator into contact with the cantilever arm;

wherein the first portion of the actuator is configured to bend the

cantilever arm into the resilient cushion as the actuator contacts the arm,

wherein the cantilever arm is configured to force the resilient cushion to have an

expanded shape as the cantilever arm bendsinto the cushion.

2. An adjuslable earphone, comprising:

a housing havinga first side and a second side, wherein thefirst side of

the housing is configured to attach to a cushion;

at least one cantilever arm protruding from thefirst side of the housing,

wherein at least part of the cantilever arm is configured to be located within an

opening of the cushion whenthe cushion is attached to the housing;

a dial rotatably mounted in the housing, wherein at least part of the dial

extends from the second side of the housing, wherein the dial includes threads;

and
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an actuator comprising a first portion and a second portion, the second

portion having threads, wherein the actuator is slidably mounted in the housing,

wherein the actuator threads operably engagethe dial threads suchthat

rotation of the dialin a first direction translates thefirst portion of the rigid

actuator into contact with the cantilever arm;

wherein thefirst portion of the actuator is configured to bend the

cantilever arm as the actuator contacts the arm.

3. An adjustable earphone, comprising:

a housing;

an ear canal portion adjacent to the housing, the ear canal portion having

a first shape; and

an adjustment assembly operably coupled to the housing, wherein the

adjustment assembly comprises:

a movable member movable with respect to the housing between

a first position and at least a second position;

an expansion assembly configured to receive the movable

member; and

a control memberconfigured to move the movable member such

that actuation of the control member causes the movable member to move from

a first position to at least a second position;

wherein the movable memberis configured to cause the expansion

assembly to expandin at least one direction when the movable memberis

movedto the second position, wherein the expansion assemblyis configured to

force the ear canal portion to have at least a second shape whenthe expansion

assembly is expanded.

4, The adjustable earphoneof claim 3, wherein the expansion assembly is

configured to retract in at least one direction when the movable memberis

movedto the first position, wherein the ear canal portion is configured to have

the first shape when the expansion assembly is retracted.
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5. The adjustable earphoneof claim 3, wherein the ear canal portion

comprises a resilient material.

6. The adjustable earphone of claim 3, wherein the control member

comprises a rotatable dial.

7. The adjustable earphoneof claim 3, wherein the control member

comprises a pressable button.

8. The adjustable earphoneof claim 3, wherein the control member

comprises a squeezable member.

9. An adjustable earphone, comprising:

a housing;

an ear canal portion adjacent to the housing, the ear canal portion having

a first shape; and

an adjustment assembly operably coupled to the housing such that

actuation of the adjustment assembly causes the ear canal portion to have at

least a second shape.

10. The adjustable earphone of claim 9, wherein the adjustment assembly

comprises a control member accessible to a user and an expansion assembly

operably coupled to the control member, wherein the control memberis

configured to actuate the expansion assembly such that the ear canal portion

has at least a second shape when the expansion assembly is actuated

11. The adjustable earphone of claim 10, further comprising an inner end

and an outer end, wherein the ear canal portion is adjacent to the inner end and

the control memberis adjacent to the outer end, wherein the expansion

assembly comprises an actuator coupled to the ear canal portion near the inner

end.
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12. The adjustable earphone of claim 10, wherein the expansion assembly

comprises at least one bendable arm.

13. The adjustable earphone of claim 10, wherein the expansion assembly

comprises a rotatable actuator having lobes.

14. The adjustable earphoneof claim 10, wherein the expansion assembly

comprises a coiled element.

15. The adjustable earphone of claim 9, wherein the adjustment assemblyis

operably coupled to the housing such that actuation of the adjustment assembly

causes the ear canal portion to have at least a third shape.

16. The adjustable earphone of claim 9, further comprising a cord having a

first end, a second end, and an electrical connector located at the first end,

wherein the housingis located at the second end of the cord, wherein the cord

is at least partially covered with a soft material.

17. The adjustable earphone of claim 16, wherein the soft material

comprises a cloth.

18. The adjustable earphoneof claim 16, further comprising a cordclip,

wherein the cord further comprisesafirst portion adjacent to the first end of the

cord and a second portion adjacent to the second end ofthe cord, wherein the

first portion comprises a single strand and the second portion comprises two

strands, wherein the cord clip is slidably coupled to the two strands of the

second portion.

19. The adjustable earphoneof claim 18, wherein the cord clip further

comprises two apertures, wherein each aperture is configured to insertably

receive one of the two strands of the second portion of the cord.
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20. The adjustable earphoneof claim 18, wherein the cord clip further

comprises a spring clip that is configured to clip to the cord.

21. An adjustable earphone, comprising:

an ear canal portion, the ear canal portion having a shape, wherein the

ear canal portion is operable for placement in a user’s ear canal; and

meansfor adjusting the shape of the ear canal portion by a user when

the ear canal portion is positioned in the user’s ear.

22. An adjustable ear insert, comprising:

an ear canal portion configured for insertion in a user’s ear canal, the ear

canal portion havingafirst shape; and

an adjustment assembly atleast partially located within the ear canal

portion, wherein the adjustment assembly is operable to cause the ear canal

portion to have at least a second shape.

23. The adjustable ear insert of claim 22, wherein the adjustment assembly

comprises a control member accessible to a user and an expansion assembly

operably coupled to the control member, wherein the control memberis

configured to actuate the expansion assembly such that the ear canal portion

has at least a second shape when the expansion assembly is actuated.

24. The adjustable ear insert of claim 22, further comprising a first end and a

second end, wherein a transduceris located between the first end and the

second end.

25. The adjustable ear insert of claim 22, wherein the ear canal portion is

configured to resist audible sound from reaching an ear drum of the user when

the adjustable ear insert is inserted in the user’s ear canal.

26. An adjustable ear insert, comprising:
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an inner end having an eartip, wherein the inner end is configured to be

placed within an ear canal of a user; and

an outer end having a control feature, wherein the outer end is

configured to remain outside the ear canal, wherein the control feature is

accessible by the user to expand or compactthe eartip.

27. The adjustable ear insert of claim 26, further comprising a transducer

located betweenthe inner end and the outer end.

28. The adjustable ear insert of claim 26, wherein the ear canal portion is

configured to resist audible sound from reaching an ear drum of the user when

the adjustable ear insert is inserted in the user’s ear canal.
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AMENDED CLAIMS

received by the International Bureau on 07 April 2009 (07.04.2009)

1. An adjustable earphone, comprising:

a housing having a first side and a secandside;

a resilient cushion attached to the first side of the housing, the resilient

cushion having a compact shape and an opening;

at least one cantilever arm protruding from the first side of the housing,

wherein at least part of the cantilever arm is located within the opening of the

resilient cushion;

a dial rotatably mounted in the housing, wherein at least part of the dial

extends from the secondside of the housing, wherein the dial includes threads,

and

an actuator comprising a first portion and a second portion, the second

portion having threads, wherein the actuatoris slidably mounted in the housing,
wherein the actuator threads operably engage thedial threads such that

rotation of the dial in a first direction translates the first portion of the rigid

actuator into contact with the cantilever arm;

wherein the first portion of the actuator is configured te bend the

cantilever arm into the resilient cushion as the actuator contacts the arm,

wherein the cantilever arm is configured to force the resilient cushion to have an

expanded shape as the cantilever arm bendsinto the cushion.

2. An adjustable earphone, comprising:

a housing having a first side and a second side, wherein the first side of
the housing is configured to attach to a cushion;

at least one cantilever arm protruding from the first side of the housing,

wherein at least part of the cantilever arm is configured to be located within an

opening of the cushion when the cushionis attached to the housing;
a dial rotatably mounted in the housing, wherein at least part of the dial

extends from the second side of the housing, wherein the dial includes threads;

and
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an actuator comprising a first portion and a second portion, the second

portion having threads, wherein the actuatoris slidably mounted in the housing,

wherein the actuator threads operably engage the dial threads such that

rotation of the dial in a first direction translates the first portion of the rigid

actuatorinto contact with the cantilever arm;

wherein the first portion of the actuator is configured to bend the

cantilever arm as the actuator contacts the ann.

3. An adjustable earphone, comprising:

a housing;

an ear canal portion adjacent to the housing, the ear canal portion having

a first shape; and

an adjustment assembly operably coupled to the housing, wherein the

adjustment assembly comprises:

a movable member movable with respect to the housing between

a first position and at least a second position;

an expansion assembly configured to receive the movable

member; and

a control member configured to move the movable member such

that actuation of the control member causes the movable memberto move from

a first position to at least a second position;
wherein the movable memberis configured to cause the expansion

assembly to expand in at least one direction when the movable memberis
moved to the second position, wherein the expansion assembly is configured to

force the ear canal portion to have at least a second shape when fhe expansion
assembly is expanded.

4. The adjustable earphone of claim 3, wherein the expansion assembly is

configured to retract in at least one direction when the movable memberis
movedto the first position, wherein the ear canal portion is configured to have

the first shape when the expansion assemblyis retracted.
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5. The adjustable earphone of claim 3, wherein the ear canal portion

comprises a resilient material,

6. The adjustable earphone of claim 3, wherein the control member

comprises a rotatable dial.

T, The adjustable earphone of claim 3, wherein the contro] member

comprises a pressable button.

8. The adjustable earphone ofclaim 3, wherein the control member

comprises a squeezable member.

9. An adjustable earphone, comprising:

a housing;

an ear canal portion adjacent te the housing, the ear canal portion having

a first shape: and

an adjustment assembly operably coupled to the housing such that
actuation of the adjustment assembly causes the ear canal portion to have at
least a second shape.

10, The adjustable earphoneofclaim 9, wherein the adjustment assembly
comprises a contral member accessible to a user and an expansion assembly
operably coupled to the control member, wherein the contro] memberis
configured to actuate the expansion assembly such that the ear canal partion
has at least a second shape whenthe expansion assembly is actuated

41. The adjustable earphoneof claim 10,further comprising an inner end
and an outer end, wherein the ear canal portion is adjacent to the inner end and
the control memberis adjacent to the outer end, wherein the expansion
assembly comprises an actuator coupled to the ear canal portion near the inner
end.
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12. The adjustable earphoneof claim 10, wherein the expansion assembly

comprises at leasi one bendable arm.

13. The adjustable earphone of claim 10, wherein the expansion assembly

comprises a rotatable actuator having lobes.

14. The adjustable earphone of claim 10, wherein the expansion assembly

comprises a coiled element,

15. The adjustable earphone of claim 9, wherein the adjustment assembly is

operably coupled to the housing such that actuation of the adjustment assembly
causes the ear canal portion to have at least a third shape.

46, The adjustable earphoneof claim 9, further comprising a cord having a
first end, a second end, and an electrical connector located at the first end,

wherein the housing is located at the second end of the cord, wherein the cord

is at least partially covered with a soft material.

17. The adjustable earphoneof claim 16, wherein the soft material

comprises a cloth.

48. The adjustable earphone of claim 16, further comprising a cord clip,
wherein the cord further comprises a first portion adjacentto the first end of the

cord and a second portion adjacent to the second end of the cord, wherein the
first portion comprises a single strand and the second portion comprises two
strands, wherein the cord clip is slidably coupled to the two strands of the
second portion.

49. The adjustable earphoneof claim 18, wherein the cord clip further
comprises two apertures, wherein each aperture is configured to insertably
receive one of the two strands of the second portion of the cord.
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20. The adjustable earphoneof claim 18, wherein the cord clip further

comprises a spring clip that is configured ta clip to the cord.

21. An adjustable earphone, comprising:

an ear canalportion, the ear canal portion having a shape, wherein the

ear canalportion is operable for placement in a user's ear canal; and

means for adjusting the shape of the ear canal portion by a user when

the ear canal portion is positioned in the user’s ear.

22. An adjustable ear insert, comprising:

an ear canal portion configured for insertion in a user’s ear canal, the ear

canal portion having a first shape; and

an adjustment assembly at least partially located within the ear canal

portion, wherein the adjustment assembly is operable to cause the ear canal

portion to have ai least a second shape.

23. The adjustable earinsert of claim 22, wherein the adjustment assembly

comprises a control member accessible to a user and an expansion assembly

operably coupled to the control member, wherein the control memberis

configured to actuate the expansion assembly suchthat the ear canal portion
has at least a second shape whenthe expansion assembly is actuated.

24. The adjustable ear insert of claim 22, further comprising a first end anda
second end, wherein a transduceris jocated between thefirst end and the

second end.

25. The adjustable earinsert of claim 22, wherein the ear canal portion is

configured to resist audible sound from reaching an ear drum of the user when
the adjustable earinsert is inserted in the user’s ear canal.

26. An adjustable ear insert, comprising:
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an inner end having an eartip, wherein the inner end is configured to be

placed within an ear canal of a user; and

an outer end having a control feature, wherein the outer end is

configured ta remain outside the ear canal, wherejn the contre! feature is

accessible by the user to expand or compact the eartip.

27. The adjustable earinsert of claim 26, further comprising a transducer

located between the inner end and the outer end.

28. The adjustable ear insert of claim 26, wherein the ear canal portion is

configured to resist audible sound from reaching an ear drum of the user when

the adjustable earinsert is inserted in the user’s ear canal.

29. An adjustable eaphone, comprising:

an ear canal portion configured for insertion in a user’s ear canal, the ear

canal portion having a compact shape;

a rotatable dial accessible to and rotatable by a user when the ear canal

portion is inserted in the user’s ear canal; and

an expansion assembly operably coupled to the rotatable dial, wherein

the expansion assemblyis at least partially located within the ear canalportion,
and wherein the expansion assembly is operable to cause the ear canal portion

to expand into at least an expanded shape without external force being applied

to the ear canal portion;

wherein the rotatable dial is configured to actuate the expansion

assembly such that the ear canal portion has one of a continuum of shapes
between the compact shape and the expanded shape.

30. An adjustable eaphone, comprising:

an ear canal portion configured for insertion in a user's ear canal, the ear

canal portion having an expanded shape;

a rotatable dial accessible to and rotatable by a user when the ear canal

portion is inserted in the user's ear canal, and
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an expansion assembly operably coupled to the rotatable dial, wherein

the expansion assembly is at least partially located within the ear canal portion,

and wherein the expansion assembly is operable to cause the ear canal portion

to retract into at least a compact shape without external force being applied to

the ear canal portion;

wherein the rotatable dial is configured to actuate the expansion

assembly such that the ear canal portion has one of a continuum of shapes

between the expanded shape and the compact shape.
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(PCTAnticle 18 and Rules 43 and 44)

 
  

FOR FURTHER see Form POTASA/226
ACTION as well as, where applicable, item 5 below.
 

  

 
Applicant’s or agent's file reference

QBOTBRPCT  
 
 
 

 

 
 

international filing date (day/month/year} | (Earliest) Priomty Date (day/nonih/year)(

GP April 2008 (07.04.2009) OF April 2008 (67.04.2008)
 
 

Koss Corporation 
 

This mtemational search repert has been prepared by this Intemational Searching Authority and is transmitted to the applicant
according to Article 18. A copyis being transmitted to the biternational Bureau,

This international search report consists of a total of g- sheets.
ri Itis also accompanied by a copy of cach prior ant document cited imthis report

1. Basis of the repart

a. With regard to the language, the international scarch was carried out on the basis of:

ee the international application in the language in which it was filed
____._ whichis the language of
1 23.1(b)). 

Cj a translation of the international application into
a translation furnished for the purposes of intemation 

b. Lf This international search report has been established taking into account the rectification of an obvious mistake,
authorized by or notified to this Authority under Rule 91 (Rule 43.6d%s{a)}.

With regard to any nucleotide and/or amine acid sequence disclosed in the international application, sec Box Na. |.

Certain claims were found unsearchable (see Box No. 11}.OOo
Unity of invention js lacking (see Box No. JID.

4. With regard to the title,

the text is approved as submitted by the applicant.Cie the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the text is approved as submitted by the applicant.

the text has been established, according to Rude 3¢.2(b), bythis Authority as it appears in Box No. FV. The apphcant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6 With regard to the drawings,

a. the figure ofthe drawings to be published with the abstract is Figure No. 20
a3 Supecsted by the appHecant.

as selected by this Authority, because the applicant failed to suggest a figure.

Lt as selected by this Authority, because this figure better characterizes the inventien.,
b.r| none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet} (April 2007)
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[international appl ication No.
POTAIS O9/30754

INTERNATIONAL SEARCH REPORT

CLASSIFICATION OF SUBJECT MATTER
IPC{8) ~ HG4F 1/02 (2009.07)
USPC - 381/340

i According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

‘inimum documentation
USPC: 381/330

Dacurseniavon searched other than minimum documentaiion to the extent that such docusnents are included im the flelds searched
| USPC, 381/309, 330; 340/605; 709/250 (see tarms below)

Electronic data base consulted during the international search (nameof data base and, where practicable, search terms used}
| PuOWEST(PGPE,USPTUSOC, EPABJPABY GOOGLE SCHOLAR .

Search terms: ad hoc wirctess network, infrastructure wireless newark, earphone, headsei, digital audio, antenna, ansceiver, server,
streaming, web page

 

Cc GOu MENTS CONSIDERED TO BE REL EVANT
Caregory* Citation of document, with indication,“where appropriate, of the relevant passages Relevant ig claim No. 

i x US 2007/011G016 Al (Goldberg) 24 May 2007 (24.05.2007}, er :para [(OO9SHIO1 94}, [0222], [O252) {0277}, (OBOSHOS28), josey{0s52} Fig. i, 43, 12, 29

US 2008/0062999 Al tHorn et al.} 12 Mareh 2008 (13.03.2008), entire document

US 2005/01 98233 Ai (Manchester et al.) G8 September 2005 (06.09.2005), entire decurnent

i

i
T{
i{
i
i\
i
{i
i
ji
i
ii
'
\\
|
\t|
|
|
|
\
'
\

{

} i] Further documents are listed in the continuation of Box C. =
jacer document published after the international filing date or priosity
date and not in conflict with the application bul cited to understand

Special categories of cited documents:
document defining the general state of the art which is nat considered

“0”

“py

Date of the actual completion of the international search

to b¢ of particular relevance
arlier application or pateni but published on or after the internationalfiling date

document which may throw doubts on priority claina(s} er which is
cited ta establish the publication date of another citation or other
special reason (as specified)
documest referring to an osal disclosure, use, exhibition or othermeans

document published prior to the intemational Ring date but later than
the priority date claimed

D2 June 2008 (02.06.2009} 

Name and mailing address of the ISA/US

“gr

the principle or theory underlying the invention
document of particular relevance; the claimed inventian cannot beconsidered movel ar cannot be considered to Invalve an inventive
siep when the documient is taken alone
document of particular relevance; the claimed Invention cannot be
considered ta invalve an inventive step whens the document iscombined with one or more other such documents. such combination
being obvious to a person skilled in the art

document member of the same patent family
| Date of mailing of the international scareh report

L1 JUN 2009
Authorized officer:

Mai Step PCT, Air: [8 a/US, Commissioner for Patents
PO. Box 1450, Atexandra, Virginia 22313-1450
Facsimile No, 574-273-3204

Form PCTASA/210 (second sheet) (April 2007)

Lea W. Young
| PCT Heladeash: 871-272-4300PUT OSP: 571-272-7774

 
Bose Exhibit 1002 - Page 261



Bose Exhibit 1002 - Page 262

PCT/US2009/039754 28.70.2010
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Fromthe

INTERNATIONAL PRELIMINARY EXAMIMIN:G AUTHORITY 

 
 

 

To: .
‘MARK G. KNEDEISEN

1-K&L GATES LLP
‘K&L GATES CENTER
210 SIXTH AVENUE
PYPTSBURGH, PA 15222-2613

PCT
NOTIFICATION OF TRANSMITTAL GE

INTERNATIONAL PRELIMINARY
EXAMINATION REPORT

(PCPRale 71.0 
 
 

 

Date of Mailing

cinmomasee)—-9 B OCT 2010

 

 
 

 
 

 
 
 
 
 

 
 
 

 
 
 

 
 

 

 
 

 

 
Apphcant’s or agent's file reference 

IMPORTANT NOTIFICATION
1 O8ORSSPCTrnccrneeereemeenenrnnenna

| International application No.{ Priority date Gavimenth/yearsInternational Aling date (daytmonth‘vear} 
  PCTS09/39754

Applicant
  G7 April 2609 (07.04.2009) OF Aprah 2008 (07.04.2008)
 

 KOSS CORPORATION
 

i, The applicant is berehy notified that this International Preliminary Examining Authority transmits herewith the
international preliminary examination report and its annexes, if any, established on the international application.

2, A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to alt
the elected (ffices. :

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the
report (but not of any annexes) and will transmit such translation to thase Offices.

4. REMINDER

The applicant must enter the national phase before each elected Office by performing certain acts (filing translations
and paying national fees) within 30 months trom the priority date (or later in some OfficesWArticle 39(1)X(sce also
the reminder sent bythe International Bureau with Form PCTAB/301).

Where a translation of the international application must be furnished to an clected Office, that translation must
contain a translation of any annexes to the international preliminary examination report. It is the applicant's
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

 

 
 

For further details on the applicable time limits and requirements of the elected Offices, see Volume [i of the PCT
Applicant's Guide.

 

Name and mailing address of the PEA/US
Mail Stop POT, Atuy IPR4/ US

} Commissioner for Patents
i P.O, Box 1450
i Alexandria, Virginia 22313-1450
|Facsimile No. _

Form PCTAPEA/416 Uuly 1992}

  
 

Authorized officer

 
 Charles Appiah
 
 Telephone No. 571-273-8300
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PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)

i Applicant’s or agent’s file reference ae Motivicats A ¢ ion:
FOR FURTHER ACTION See Notification of Transmittal of International | ogoigepct Preliminary Examinations Report (Form PCTAPEA/§16)

f International application No. l international filing date (davimonthyear) Priority date (day/monihyyear}

| BCT/US09/39784 OF April 2099 (07.04.2000)O7April2008(07.04.2008)
international Patent Classification (PC) or national classification and IPC

IPC: HOR 1/62 2006.015
; USPC: 455/3.06,575.1

Applicant
KOSS MDRPORA TION 

 
 
 
 

 

 
 
 

 
 

 

 
 
 
 

 
 

 

 
 

 
 
 
 
 

This international preliminary cxamination report has been prepared bythis International Preliminary
Examining Authority and js transmitted to the applicant according to Article 36.

rd This REPORT consists of a total of,2 sheets, including this cover sheet.
ii This report is also accompanied by ANNEXES, Le., sheets of the description, claims and/or drawings

which have been amended and are the basis for this report and/or sheets containing rectifications made
before this Authority (see Rude 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annexes consist of a total of sheets.

This report contains indications relating to the following items:

<< Basis ofthe report
[| Pricrity
ft Non-establishment of report with regard to novelty, inventive step and industrial applicability

Lack of unity of invention

Px Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

PI Certain documents cited
'- Certain defects in the international application

Certain observations on the international application

Date of submission of the demand

 03 December 2009 (63.12.2009) 21 October 2010 (21.10.2019)  

 Name and mailing address of the IPEASUS
MMasit Stop PCT, Am: IPEA/ USCommissioner for Patents
PAD, Box 1450

Abexandris, Virginia 22323-1450 a sep rpeyn
Facsimile No. Telephone No, 571-273-8300

Form PCTAPE A/409 (caver sheet(uly 1998}

Authorized officer
 
 
  Charles Appiah
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intermational application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT

 

  
 

PCT/US09/39754

R. Basis of the report

1. With regard to the elements of the international “application:eee———e—e—e—e——e————o

the international application as originally filed.
i| ithe description:

pages 22-28 as originally fled
pages None . filed with ihe demand
pages Non __.» filed with the letterof
the claims:

pages 133asoriginally filed
pages None , a8 amended (together withany siatement} under Article £9
pages None fled with the demand
pages None , Gled with theletterof

Nx the drawings:
pages1-16, 48 Originally filed
pages None ; filed with the demand
pages Nebe , filed withthe letterof

x] the sequence listing part of the description:
 
pages Nene _» filed with the demand
pages None :’ filed with the letterof

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

| the language of a translation furnished for the purposes of imternational search (ander Rute23. i(b)).
| the language of publication of the international application (under Rule 48.3(b)).

the language of the translation furnished for the purposes ofinternational preliminary examination(under Rules
35.2 and/or $5.3).

i 3. With regard to any nucicetide and/or amine acid sequemce disclosed in the international application, the
international preliminary examination was carried out on the basis ofthe sequence listing:

contained in the intemational application in printed form.

filed together with the international application in computer readable form.

furnished subsequently to this Authority in written form.

furnished subsequentlyto this Authority in computer readable form.

The statement that the subsequently furnished written sequence Hsting does not go beyond the disclosure in the
intemational application as filed has been furnished.COC
‘The statement that the information recorded in computer readable form is identical to the written sequence listing
has been furnished

4, | The arnendments have resulted in the cancellation of.

| the description, pages_
| the claims, Nos.
i the drawings, shects/fe

i 5. [} ‘This report has been established as if come 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 beenfurnished to the receiving Office in response to an invitation under Article 24 are referred io in
shis report as “originallyfled”andare not annexed to this report since they do net cantain amendments (Rules 70.18 and 70.3 7
“* Any replacement sheet containing such amendments must be referred to under item ? and annexed to this report.

Form PCTAPEA/405 (ax D aly 1598)
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1, STATEMENT   Novelty (N) Claims$33mncececcutsseccceesmssnsnmace YDS

Claims NONE| NO

inventive Step (1S} Claims $33000VES

ChaiimsNONENO

Industrial Applicability (1A) ClaimsLeeeeceeneeentneYES |
Claims NONEecmctsntcnneeeeneceunenmenantentneenVG |{

2. CKTATIONS AND EXPLANATIONS
Please See Continuation Sheet

Form PCTAPEA/409 (Box V) Guly 1998)
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Supplemental Box
(fo be used when the space in any ofthe preceding boxes is not sufficient)

 
Claims 1-33 meet novelty under POT Article 33{2) .

Claim TF 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 wansducer 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-puiting the analog electrical
signal ta the at least one acoustic transducer, and whercin the wireless transceiver cireuit
comprises firmware, which when executed by the transceiver circult, causes the
transceiver cirenit to:

receive digital audio wirelessly trom 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 saurce 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 nat in wireless communication range with the carphone via the ad hoe wireless network, transition automatically
to receive digital audio via an infrastructure wireless network,

2, The earphone of claim [, wherein the data source comprises 2 digital audio player. 3. The earphone of claim 1, wherein the transceiver
cireuit comprises: a wireless communication module; a processor unit in commaunication with the wircless communication module; a
non-volatile memoryunit in communication with the processor unit, and 4 volatile memory unil in communication with the processorunit,

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

3.The earphone of claim 1, wherein the infrastructure wireless network conyprises aWLAN.

6 The earphone of claim 1, whereim ihe transceiver ch'cuit is for receiving digital audio
fromthe 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
infrastructuze wireless network thai the data source transitions to when the data source is not in wireless corimunication 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 thedata source.

8.The earphone of claim 3, wherein the firmware, when executed bythe transceiver circuit,
causes the transceiver circuit of the earphone fo connect fo a host server via a second mirastructure 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 whenthe data source is
notin wireless communication range with the earphone via the ad hoe wircless nebwark.
iO. The carphone of claim 9, wherein the earphone is for receiving streaming digital audio from the host servervia the infrastructurewireless network.

Hi. The earphone of claim 9, wherein the earphone is for receiving a first network address for a first seaming digital audie content
server from the host server via the infrastructure wireless netwark,

12. The earphone of claim 11, wherein the camphone comprises a user contre! that, when activated, causes the earphone to submit an
slectroni¢ request via the infrastructure wireless network to the host server for a second. network address for a second streaming digitalaudio content server.

{3. The earphone of claim 12, wherein the user control comprises a button.
 

Form PCT/IPEA/406 (Continuation Sheet} Guly 1998)
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  Supplemental Box
{To be used when the space tn any of the preceding hoxes 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
comununication with the ai least one acoustic bansducer 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 transcenver circuit, causes the
transceiver circuit to:

receive the streaming digital audia 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;
twansmut daia via the ad hoc wireless network to the data source regarding one or
more irastructure wircless networks detected by the transceiver circuit when
the earphone and the deta 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 commmufiication range with the carphone
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 audia player.

16. The sysiem of claina 14, further comprising a host server that is tn communication with
the wireless earphone via the infrastructure wireless network.

17. The system of claim 16, wherein the fiimmware of the wansceiver circuit of ihe wireless earphone, when executed by the ianseciver
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 ihe ad hoc wireless network. .

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

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

20. The system of claims 19, wherein the earphone comprises a user control that, when aciivated, 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 digitalaudio content server.

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

22. The system of claim 17, further comprising a web page for the wireless earphone through whicha 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
finwware, when executed by the nufrastructure wireless network is a pre-set infrastructure wireless network that the data source
transitions io when the data source is not in wireless communisation range with the earphone via the ad hoe wireless network and when
the pre-set infrastructure wireless network ts in range, of both the earphone and the data source.

25. The system of claim 14, wherein the firmware, when executed by the transceiver ciroult, 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 carphone are not in wireless
communication via the pre-set infrastructure wireless network.

 
26. The sysiem ofclaim 25, wherein the host server is for steaming digital audio to the earphone via the infrastructure wireless network.

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

28. The sysiem ofclaim: 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.

Form PCTAPEA/409 (Continuation Sheet} Guly 1998)
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ISupplemental Box
{To be used when the space in any of the preceding boxes is not sufficient}   

29. The earphone ofclaim 28, wherein the user control comprises a button. 3. 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 im 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
ihe transceiver circuit when ihe carphone and the data source are communicating via the ad hoe wireless network, whercin the data
comprises identificaiion 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 daia source is not in wireless communication with the carphone, wansitioning
automatically, by the earphone, to receive digital audio via an infrastructure wireless network.

31. The method of clanm 30, wherein transitioning automatically by the earphene to receive digital audio via an infrastructure wireless
network comprises transitioning automatically to receive digital audie from the data source via an infrastructure wireless network when
the data source is net in wireless communication range with the earphone via the ad hoe wireless nenvork.

32. The method ofclaim 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 wircless 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 hast server
connected to the infrastructure wireless network, a network address for a streaming digital audio content server: and
connecting, by the wireless carphane,to the streaming digital audio conient server using thenetwork address received from the host server.

i

¥. 2. Citations and Explanations:

  

Form PCTAPEA/409 (Continuation Sheet} Guly 1993)

Bose Exhibit 1002 - Page 268



Bose Exhibit 1002 - Page 269

PCT/US2009/039754 28.10.2010

PATENT COOPERATION TREATY

 

Frora the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:
MARK G. KNEDEISENK&L GATES LLP PCT
K&L GATES CENTER NOTIFICATION OF TRANSMITTAL OF
210 SUXTH AVENUE INTERNATIONAL PRELIMINARY
PITTSBURGH, PA 15222-2613 EXAMINATION REPORT

(PCTRule 71.5)

  
 
 

  

Date of Mailing
(day/monthivear)

 
 

Applicant’s or agent's file reference 
 

 
 

 

 

 IMPORTANT NOTIFICATION
980) 88PCT

International application No. Intemational filing date (day/menth/vear} Priority date (dap‘month/year)

CTAISO9/397 54

Applicant
O7 April 2009 (07.04. 20094 G7 April 2008 (07.04.2908)
 

1

t, The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the-
i international preliminary examination report and its annexes, ifany, established on the international application.

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communicationto ail
ihe elected Offices.

3. Where required by any of the elected Offices, the International Bureau will srepare an English translation ofthe
report (but not of any annexes) and will transmit such translation to those Offices.

4. REMINDER
ii
}

The applicant must enter the national phase before each elected Ciffice by performing certain acts (filing transtations
and paying national fees) within 30 months fromthe priority date (or later in some Offices)Article 39(1)}(see also
the reminder sent by the International Bureau with Form PCTAB/301).

Where a translation of the international application must be furnished to an elected Office, that translation must
contain a translation of any annexes to the international preliminary examination report. Itis the applicant’s
responsibility to prepare and furnish such translation directly to each elected Office concemed.

For further details on the applicable time limits and requirements ofthe elected Offices, see Volume If of the PCT
Applicant’s Guide.

 
  Name and mailing address of the IPEA/US Authonzed officer

Mail Stop PCT, Attn: IPEAS US
Commissioner for Paients
P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No.

    Charles Appiah

  
 
 
 Telephone No. 371-273-8300

Form PCTAPEA/4 16 Chaly 1992}
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INTERNATIONA L SEARCHING AUTHORITY

  PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

  Mark G. Knedgisen
K&L GATES LLP
HENRY W. OLIVER BUILDING
535 SMITHFIELD STREET
PITTSBURGH, PA 15822-2312

 

  
  

 
  

 
 

(PCT Rule 434i.1)

Date of mailing

ee__ || Faovimonisoeon] 1 JUIN 2009
i Apphicant’s ar agent's file reference
i O801S8PCT

  

 
 
 

  

 

  PO(8)- HOAR 1/02 (2009.04}
USPS - 9591/390

Appheant Koss Corporation
 
 

Box No. I Basis of the opinion

Box Mo. Priority

Box No. Non-establishment of opinion with regard to novelty, inventive step and industial applicability

Box No. Lack of unity of invention

Box No. V—Reasoned statement under Rule 43éés. aii) with regard to novelty, inventive step ar industrial applicabiliny;
chalions and explanations supporting such sigiement

Box Ne. Vi Certain documents cited

Box No. Vil Certain defects in the international application
ooowoooR

Box No, VHi Certain observations on the international application

FURTHER ACTION

if a demand for intemational preliminary examination 1s made, this opinion will be consiclered to be a written opinion ofthe
international Preluninary Examining Asthority (UPEA') except that this does nat apply where the applicant chooses an Authority
ather than this one to be the [PEA and the chosen [PEA has notified the International Bureau under Rule 66.) bis(b) that written
opinions ofthis International Searching Authority will not be so considered.
if this opinion is, as provided above, considered to be a written opinion of the IFEA, the applicant is invited to submit ta the IPEA
a written reply together, where appropnate, with amendments, before the exprration of 3 months fromthe date of mailing of Form
PCTHISA/220 or before the expiration of 22 months from the priority date, whichever expires later
Forfurther options, see Form PCT/IGA/220.

For further details, see notes to Form PCTASA/220.

Name and mailing address of the ISA/US|Date of completion of this opinion Authorized officer:
Mail Stop PCT, Attn: ISAVUIS

Commissionar tor Patents O05 June 2000 (05.06.2009)
P.O Bax 1430, Aiexandse Virginia 22373-1450 PCT Helpdesks Ev n272-4900Facsimile No. 574-273-3204 POT OSP: 5:

Form PCTAISA/237 (cover sheet) (April 2007)

Lee W. Young

Bose Exhibit 1002 - Page 270

  

 

 



Bose Exhibit 1002 - Page 271

PCT/US2008/039754 11.06.2008

 

WRITTEN OPINION OF THE international apphcation No.
INTERNATIONAL SEARCHING AUTHORITY . ;POTIUS 00/99764

Box No. k

1. With regard to the Janguage, this opinion has been established on the basis of:

the international application in the language in which it was filed.

my a translation of the international application into which is the language of a
 

 
translation furnished for the purposes of international scarch (Rules 12.3(a) and 23, 10b}}.

2. i] This opinion has been esiablished taking into account the rectification of an obvious mistake authorized by or nouned
to this Authority under Rufe 9) (Rule 430/s.1(a}}

3. With regard te any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of

a type of material

PI a sequence Hsting
ry] iable(s)} related to the sequence fisting

b. format of material

ry on paper
| in electronic form

&. time offiling/furnishing

tj contsined in the international application as fled
r filed together with the intemational application in electronic form
i_| furnished subsequently to this Authority for the purposes ofsearch

4, Pj in addition, in the case thal more than one version or copy of a sequence Listing and/or table(s) relating thereto has been
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished,

5. Additional comments:

 
Form PCTS4/237 (Box No. 0 (April 2007)
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PGT/US2009/039754 11.06.2009

| International application No.WRITTEN OPINION OF TRE

INTERNATIONAL SEARCHING AUTHORITY POTIUS O8/39754 
Box No. ¥ Reasoned statement under Rule 435is.1(a)()) with regard te novelty, inventive step or industrial applicability;

citations and explanations supporting suck statement 

 

1, Statement

Novelty (N)} Claims None YES
Clams FOns:

Inventive step CIS} Claims
Claims

industria! annli ney nas 1-47 apseadustrial applicability GA} Claims oeepasun YES
None NOClanms

  

2. Citations and explanations:

Glaims 1 - 47 tack novelty under PCT Anicle 33(2} as being anticipated by US 2OOT/OT1G316 At (Goldberg).

As perciaim 1, Goidberg discloses an earphone (901, fig. 2c, being a wireless earphone, para [(D1S1}{0162)}) comprising: a body
fenclosure, para [G1 10)}), wherein the body comprises: at least one acaustic transducer (sound transducers 260, fig. 1, para [O0G9] and
{[O4122)for canverting an ansing electrical signal io sound (para [0197])}: an antenna (antennae supported by partable devices, oara
{0142}; and a transceiver circu(ranemitter/receiver 11¢, fig. 1, parva [G17 8D in communication with the af least ons acoustic transducer
(para {O134) and the antenna (para (0142), wherein the transesiver circuil is for receiving and transmitting wireless signals via the
antenna (para [0142)}, and wherain the transceiver circuil is for outputting the analog elocirical signal fo the al least one acoustic
transducer (para (0134), and whergin the wireless transceiver circuit comprises firmware (instructions thal implement a varity of
protocols, para [0141] and [0765}}, which when execuled by the transesiver circuil, causes the transceiver circuit io: receive digital audio
wirelessly from a data source (e.g., audio player 136, tig. 1 and 12c¢, para (00068) and [0158] via an ac hoc wireless network (pee!-1o-peer
communications, para {0155]) when the data source is in wireless communication range with the earphone via the ad hoc wireless network|
(within a predetermined distance, para [0165); and whenthe data source is notin wireless communication range with the earphone via
the ac hoc wireless network (outside of the range, para [0194] and [O263]}, transition automatically to receive digital audia via an
infrastructure wireless network (fixed infrastructure, para [O1S5}.

As per claim 15, Goldberg discloses a dala source (6.g., audio player 190, lig. 1 and 12c, para [0086] and [OT 55)) for wirelessly
transmitting streaming digital audio (audio data streaming 1954, para [O165), and a wireless earphone (earphone 901, ts, being a
wireless earphone, para {O1G1}{O162) that comprises: ai least one acoustic ranaducer (sound transducers 260, fig. 1, para (GOS9] and
[0422for converting an analog electrical signal io sound (para [0137]}); an antenna (antennae supported by portable devices. para
(9142); and a transceiver circuit (ransmitter/receiver 110, fig. 1, pava [O1782 in communication with the at feast one acoustic vansducer
(para [O134)) and the antenna (para (0142), wherein the transceiver circuit is for receiving and transmitting wireless signals via the
antenna (para {0342)}), and whersin the transceiver circuit is for outpulting the analog electrical signal to the al least one acoustic
transducer (para [0434], and wherein the wireless transceiver circuit comprises firmware (instructions thal implement a varety of
protecols, para [0141] and [G165)), which when executed by the transesiver circuit, causas the transceiver circuit io: receive the sireaming
digital audio wirelessly fram the dala source via an ad hoc wireless network (peer-lo-peer cornmunications, para [OTSS) when the data
source is iri wireless communication range with the earphone via the ad hoc wireless network (within a predelermmed disiance, para
{165}; and when ihe data source is not in wireless cornmunication range with the earohone via ihe ad hoc wireless network (outside of
the range, para [OtS4] and [(G268)}, transition automatically to receive strearsing digital audio via an infrastructure wireless network {fixed
infrastructure, para fO1GS).

 

 

43 par claims 32, Goldberg discloses a system comprising: a host server (broadcast unit 710, lig. 13, para [O262], e.9., Internet devices
1706,fig. 29, being a computer hosting a datahase. para [0252)); a firs? streaming cigital audio content server (streaming sackel, para
{0314)) that is connected fo ine host server via a data network (para [G31]: and a wireless earphone (earphone GOT, fig, tac. being a
wireless earphone, para (GISTH{OTG2h that is in communication with the hast server via a wireless network (para [(O950p, wherein the heat
server is programmed te transmil to the carphone a first network address for the first streaming digital audio content server fone of the
socket addresses, para [0272}-{0273).

nnn Flease See Supplemeriial Box ------

Form POT/ISA/237 (Box No. V} (April 2007)

Bose Exhibit 1002 - Page 272



Bose Exhibit 1002 - Page 273

PCT/US2009/039754 11.06.2009

| international application No.  
 

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCTSUS OG/39754

Supplemental Box

In case the space im anyof the preceeding boxes is not sufficient.
Continuation of

Box ¥. 2, Citations and Explanations:

As per clair 97, Goidkera discloses a headset (headphones 1020, fig. 138, para (0222) comprising: a first earphone (eft speaker 1022}
thal comprises one or more acoustic transducers for cenverting a first analog electrical signal to sound (para (0222); and a second
garpnone (right speaker, not labeled in fig. 130}, connected to the frst earphone (fig. 13e), wherein the second earphone comprises one ar
more acoustic transducers for convening a second analog electrical signal io sound (para [0222]), and wherein the firsi earphone
comprises: a first antenna (antennae supported by portable devices, para (0142); and a first vansceiver circuil Gransmitter/receiver 116,
fig. 1, para (0178) in communication with the one or more acoustic iransducersof the first earphone (para [0134)) and in communivation
with the first antenna (para [O142)}, wherein the first transceiver circuil is for receiving and transmitting wireless signals via the first antenna
(para (0142), and wherein the first anseeiver cirevit is for outputling the first analog electrical signal te the one or more acoustic
transducers of the frat earphone (para (01343), and wherein the first transceiver circuit Comprises firmware (instructions that implement a
variety of protocols, para [0741] and [O7GSP, which when executed by the first ansceiver circuil, causes the firs ransceiver circuit to:
receive digital audio wirelessly from a daia source (a.9., audio player 120, fig. 1 and 12c, para [0096] and [0135] via an ad hac wireless
network (peer-io-peer communications, para {01651} when the data source is in wireless communication range with the first earphone via
the ad hoc wireless network (within a predetermined distance, para [(0188)}, and when the data source is not in wireless communication
range with the first earphone via the ad hee wireless network (outside of Ihe range, para {0194} and [G268}), transition automatically to
receive digital audio via an infrastructure wireless network (ixed infrastructure, para (O165p.

AS per clair 49, Goldberg discloses a methed (para [0168] and (0172) comprising: receiving, by a wireless earphane (earphone 901, fig.
t2e, being a wireless sarchone, para (0161 {O162), via an ad hoc wireless network (pear-io-peer communications, para [O1SS}),digital
audio from a data squrce (9.¢., audio clayer 130, fig. 1 and 12c, para [D086] and (0155) when the data source is in wireless
communication with the earphone via the ad hoc wirelass network (within a predetermined cisiance, para [O165}); converting, by the
wireless earphone, the digital audio to sound, and when ine daia source is not in wireless communication with ihe earphone (outside of the
fangs, para (0194) and [O269)), transitioning automatically, by the earphone, to receive digital audio via an infrastructure wireless netwark
(ixed infrastructues, para [O16Sp.

Ag per claims 2 and 16, Goldberg funher discloses that ine data source comprises a digital audio player (o.g., portable MP3 player, para
{O102]}.

As per claim 3, Goldberg further discloses that the transceiver circuit comprises: & wireless communication module (wireless
communications hardware, para {0179}; a processer unit in communication with the wireless cormmunication module Gmicroprocesser,
paya (OV 15}; a non-volatile memory unit in communisation with the processor unil (means to store the digital software, para {O115]): and a
volatia memory unit in communication with the processor unit Gnherent feature with the microprocessor, para [01 15).

As per clair 4, Goldberg further discloses that the wireless communication module comprises a WI-FI communication module (para
{O479}}.

As per claims § and 24, Goldberg further discloses that ihe infrastructure wireless network comprises a WLAN (3.9., HiperLAN, para
{O141], a wireless LAN standard).

AS per claim 6 and 44, Goldberg further discloses thai the transceiver sircult is for receiving digital audio from the data source via the
infrastructure wireless network (audio data strearning, sara {0165} when the dala souree is not in wirelass communication range with the
garphone via the ad hoo wireless network (outside of the range, para [9194] and [0269].

 
 

AS per claims 7 and 25, Goldberg further discloses inat tha infrastructure wirelass network is & ore-sal infrastructure wirelass network
ifixed infrastructure, para [O1S8) that ihe data source transitions to whenthe data source is nol 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 ihe sarphene and the
data seuree {6.g., through access poinis, para fO1GS].

  

AS per claims 8, 26 and 45, Goldherg further discloses that the firmware, when execuiad by the transceiver circull, causes the wansceiver |
circuit of the earphone t transmit data ihe ad hoc wireless network to ihe data source regarding one or more Infrastructure wireless
networks detected by the transceiver circult when the earphone and the data source are cormmunicaling via the ad hoc wireless network
{mode switch 1980 made by the user, oither manually, or aufomatisally--ior sxampla, that the user chooses between ailferent functions,
para (D168). '

 

4&3 per claims 9 and 27, Goldberg further discioses thai ihe firmware, when executed byihe transceiver clrcull, Causes ihe lraneceiver
circuit of (he earshone to connect to a host server (broadcast unt 710, lig. 13, para lO262],0.g., Iniernel device 1706, fig. 29, being a
somoutey hesting a database, para [O392}} via a second infrastructure witsiess network (altematively through computers or computer
networks te which the unit 100 can be connected, para [O31 1]} when (1) the dala source is natin wireless cornmunication range with the
garphone via the ad hes wireless network (outside of the range, para [0194] and (0269) and (2} the data souree and the earphone are not |
in wreless communication via the pra-sel infrastructure wireless network (6.9., lumad off, para [O269}}.

A3 per claims 10, 17, 18 and 46, Gaidberg further discloses that the firmware of the transceiver circuit of the wireless earphone, when
execuied by the ranseviver circull, causes the transceiver circuit of the earphone to connect te a host server (breadeast unit 716, fig. 13,
para [0262], .g., Internet device 1706, fig. 29, baing @ carnputer hasting a database, para [G352via the intrastrusture wireless network
when the dala source is not in wireless cornmunication range with ihe earphone via the ad hoc wireless network (outside of the range,
fO1S44 and {OS69p.

teers Please See Next Supplemental Box------
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PCT/US2009/039754 11.06.2009

WRITTEN OPINIGN OF THE ve tia
INTERNATIONAL SEARCHING AUTHORITY PCTIUS O9/38754

Supplemental Box  

In case the space in any of the preceding bexes is not sufficient,
Continuation of

| Box ¥. 2, Citations and Explanations:

As per claims 11, 19 and 28, Goidberg further discloses that the sarphone (para [0162] and [0222)} is for receiving streaming digital audio
| (para [0166] and {G322]} from the host server (para [0262] and (0352) via ihe infrastructure wireless network (para [O15S))- {

| AS per claims 12, 20 and 29, Goldberg further disclosesthat ihe earphone is for receiving a first network address (one of sacket
| addresses, para (618S}{0186] and [0273}} for a first streaming digital audio content server (streaming socket, para (6514) from the host
| server via the infrastructure wireless network (para [O365)).

| As per claim 33, Goldeerg further discloses that the wireless earphone comprises: at least one acoustic transducer (sound transducers
| 260, fig. 1, para {00G9] and [0122)}for converting an analog electrical signal to sound (para [0137)), an antenna (antennae supported by |
| portable devices, para {0142}; and a transceiver circuil (ransmiltar/receiver 110, fig. 1, para [O178}) in cormmunication with the ai least one}
| acoustic transducer (para {0134)) and ine antenna (para [0142)), wherein the transceivercircull is for raceiving and transmitting wireless
| signals via the antenna (para [O142), and wherein the Wansceiver circuit is for outputting the analog electrical signal to the al least one
| acoustic transducer (para [O1341, and wherein the wireless transceiver circuit comprises firrmware thal is executed by the transceiver
| ciroult {instructions thal implementa variety of protecels, para [0444] and [0165].

 

 

As per claims 23 and 34, Goldberg turthor discloses that the hast server hosts a web page (websites, para [0277)}} far the wireless
| sarphone through which @ user is capable of configuring one or more settings for the wireless earphone (Audio personalization, para
| {0276}.

| As per claim 35, Goldberg funher discloses thal ihe ane or more seltings carmprise the first streaming digital audio content server and a
i second slreaming digilal audio content server (another streaming socket, para {(0314)).

| As per claims 13, 24, 30 and 36, Goldberg further discloses that the earphone comprises a user control (mode switch 1950, para (0165)
| that, when activated, causes the garpnone to submit an electronic request (sending control requests, para [0176)) vie the infrasiructure
| wirsless network to the host server for a second network address (ancther of socket addresses, para [O185}{O188j and [0273pfor a
i} second streaming digital audio conient server (another sireaming socket, para (0314).

| As per claims 14, 22 and.3t, Goldberg further discloses that the user contrat comprises a butlon (para [OI73}.

AS per claim 38, Goldbers further discioses a head band (lig. 13¢), wherein the first and second earphongs are connected to the headband
t (fig. 13a}. j

| As per claim 39, Goldberg further discloses a microphone having an outpui connected to ihefirst transceiver circuit (para [O174)).

As per claim 46, Goldberg further discloses ital the first transceiver clrcull is for oulpuiling the secord analog electrical signal to ihe one or
mare acoustic transducers of ihe secand earphone (para {0222}.

As per claim 41, Goldberg further discloses ihal the second earphone comprises: a second anienna (artennas supported by porlable
devices, para [O142p; and a second transesiver circuit (transmilier/receiver 716, fig. 1, para [OT7ER in communication with the one or more
acoustic transducers of the second earphone (para [O01 34)}} and in communication with the second antenna (para [Old2}}, wherein the
second transceiver circuit is for receiving and transmitting wireless signals via the secend antenna (para (O142)}, and wherein the second
transoelver circull is for cuiputling ihe second analog electrical signal to the one ar more acoustic transcuecers of the second earphones
ipara [0134], and wherein the second vanscelver ciroult comprises firrmware (instructions that implement a vartety of protecets, para
{O141] and [O1G5), which when executed by the second transceiver circuit, causes the second tansceiver circuil to: receive digital audio
(2.q., audio player 130, fig. 1 and 12c, para (G096] and [0 155}} wirelessly frorn the data source via the ad hoe wireless network (peear-ia-
peer communications, para [O1G5}) when ihe data source is in wireless communication range with the second earphone via the ad hoc
wiraisss network Gvithin a predetermined disiance, para [0165]); and when the data source is not in wireless communication range with the
second earphone via the ad hoc wireless network (outside of the range, para [0194] and [O269]}, transition automatically to reesive digital
audio via the infrastructure wireless network (lixed infrastructure, para (0165).

AS per claim 43, Goldberg further discloses tha: the first earphons comprises a first data port and ihe second earphone comprises 2
second data port (carrying port number, para [0222}), and wherein the headset furiher comorises an adapter (e.g., cable 146, fig. t2c, para
{6164} and (0329}) connected is the first data port of the firsi earphone and to the second data port of the second earphone (as wired
headphones, para [0104)}, and wherein the adapter comprises an output plug connector (the portion of ihe cable 146 connected to an
ouipul audio port 142, para [O9d1}} for connecting io a rernsie device (e.9., modular audio unit #32, fig. 12a and 12c, para [O328).

As per claim 47, Goldberg further discloses thal transitioning automatically by the sarchone to receive digital audio via an infrastructure
wireless network comprises: receiving, by he wireless earphone via the infrastructure wireless network, fromm a host server (broadcast unit
710,fig. 13, para {0262}, e.g., Internet device 1706. fig. 29, being a cornpuler hosting a database, para (0352) connected to the
infrastructure wireless network (para fO1GS}, a network address (one of socket addresses, para [01 85]401 86] and (0273)for a streaming
digital audio conient server (streaming socket, para [0314]); and connecting, by the wireless earphone, io the sirraming digital audio
content server using the network address received from the host server (para [O222)).

Claims 1 - 4? have indusivial applicability as defined by PCTArticle 33(4) because the subject matter can be made or used in industry.
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PATENT

Docket No. 080188PCTUSCONI0

UNITED STATES UTILITY PATENT APPLICATION FOR

SYSTEM WITH WIRELESS EARPHONES

PRIORITY CLAIM

[0001] The present application claimspriority as a continuation to United States

nonprovisional patent application Serial Number 16/182,927, filed November 7, 2018, which is a

continuation of United States nonprovisional patent application Serial Number 15/962,305, filed

April 25, 2018, now U.S. Patent 10,206,025, which is a continuation of United States

nonprovisional patent application Serial No. 15/650,362, filed July 14, 2017, now U.S. Patent

9,986,325, issued May 29, 2018, which is a continuation of United States nonprovisional patent

application Serial Number 15/293,785, filed October 14, 2016, now U:S. Patent 9,729,959,

issued August 8, 2017, which is a continuation of United States nonprovisional patent

application Serial Number 15/082,040, filed March 28, 2016, now U.S. Patent 9,497,535, issued

November15, 2016, which is a continuation of United States nonprovisional patent application

Serial Number 14/695,696, filed April 24, 2015, now U.S. Patent 9,438,987, issued on

September 6, 2016, which is a continuation of United States nonprovisional patent application

Serial No. 13/609,409, filed September 11, 2012, now U.S. Patent 9,049,502, issued June 2,

2015, which is a continuation of United States nonprovisional patent application Serial No.

13/459,291, filed April 30, 2012, now U.S. Patent 8,571,544, issued October 29, 2013, which is a

continuation of United States patent application Serial Number 12/936,488, filed December20,

2010, now U.S. Patent 8,190,203, issued May 29, 2012, whichis a national stage entry of

PCT/US2009/039754, filed April 7, 2009, which claimspriority to United States provisional

patent application Serial Number 61/123,265, filed April 7, 2008, all of which are incorporated

herein by referencein their entireties.

CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] United States nonprovisional patent application Serial No. 14/031,938,filed September

13, 2013, now U.S. Patent 8,655,420, issued February 18, 2014, is also a continuation of United

States nonprovisional patent application Serial No. 13/609,409, filed September 11, 2012, now

US. Patent 9,049,502, mentioned above.

502138690 v1
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BACKGROUND

[0003] 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 headphoneset that connects to the data storage unit, usually with

a va” or a 3.5 mm jack and associated cord. Often the headphonesare in-ear type headphones.

The cord, however, between the headphonesandthe data storage unit can be cumbersome and

annoyingto 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 headphonesthat connect wirelessly via IEEE

802.11 toa WLAN-ready laptop or personal computer (PC) have been proposed, but such

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

SUMMARY

[0004] In one general aspect, the present invention is directed to a wireless earphonethat

comprises a transceivercircuit 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

earphone are out of range via the ad hoc wireless network, they maytransition 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 streams digital audio. The earphone maythen connect to the content server using the IP

address. The content server maybe an Internet radio server, including, for example, an Internet

radio server that broadcasts streaming audio from the data source or some other content.

[0005] These and other advantageous, unique aspects of the wireless earphoneare described

below.
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FIGURES

[0006] 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 modesfor 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 ofthe present invention;

Figure 6 is a diagram of a process implemented by the wireless earphoneto 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

[9007] In one general aspect, the present invention is directed to a wireless earphonethat

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 shownin Figures 1A and 1B, respectively, although in other

embodiments the earphone maytake different shapes and the exemplary shapes shown in Figures

1A and 1B are not intended to be limiting. In one embodiment, the earphonetransitions
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automatically and seamlessly, without user intervention, between communication modes. That

is, the earphone maytransition 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).

[0008] 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 shapeso asto, for example, radially expandto 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. Thetransceiver circuit may be housedin the

exterior portion 15 of the earphone 10 and/or in the ear canal portion 14.

[0009] 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 usedto adjust the ear canal

portion 14. In addition, in other embodiments, the earphone 10 may not comprise a shape-

changing ear canal portion 14.
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[0010] 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 transceivercircuit. In such

embodiments, the earphones 10 may be connected bya string or some other cord-type connector

to keep the earphones 10 from being separated.

[0011] In other embodiments, as shown in Figure 1C, a headband 19 may connectthe two(left

and right) earphones 10. The headband 19 may be an over-the-head band, as shownin the

example of Figure 1C, or the headband maybe a behind-the-head band. In embodiments

comprising a headband 19, each earphone 10 may comprise a transceiver circuit; hence, each

earphone 10 mayreceive 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.

[0012] 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 shownin 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 shownin theillustrated 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 conchaofthe listener’s ear and the other element (the larger

one) 106-B is not. The listener may use the hanger barto position the earphone onthe 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 upperportion 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 maybe found in United States provisional patent application

Serial No. 61/054,238, which is incorporated herein byreferencein its entirety.

[0013] Figures 2A-2Dillustrate various communication modesfor 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
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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 maybe 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 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.

[0014] 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, via a 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

maybe usedfor the audio, including mp3, lossy or lossless WMA, Vorbis, Musepack, FLAC,

WAV,AIFF, AU,or any other suitable file format.

[0015] 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 802.1 1a/b/g/n), WiMAX (IEEE 802.16), Bluetooth, Zigbee, UWB,or anyother

suitable wireless communication protocol. For purposes of the description to follow, it is

assumedthat 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) ofthe

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 whenthen 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.
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[0016] 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 maytransition 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 maycachethe received audio in a buffer or memory for a time

period before playing the audio. The cached audio may be played after the connection over the

ad hoc wireless networkis lost to give the earphone 10 and the data source 20 time to connect

via the infrastructure wireless network.

[0017] 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

maybe 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

WLAN30that 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 maytransition

to an agreed-upon WLAN.

[0018] Ifthere 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 maytransition

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 connectvia the
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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 maytransmit 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 connectto 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.

[0019] The digital audio content server 70 may be, for example, an Internet radio station

server. The digital audio content server 70 maystream digital audio over the network 42(e.g.,

the Internet), which the earphone 10 mayreceive 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-

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 maylisten 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 commonlocal infrastructure wireless network 30.

[0020] Figure 3 is a block diagram of the earphone 10 according to various embodiments ofthe

present invention. In the illustrated embodiment, the earphone 10 comprises a transceivercircuit

100 and related peripheral components. As shownin 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 someofthe

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.

Bose Exhibit 1002 - Page 289



Bose Exhibit 1002 - Page 290

Docket No. 080188PCTUSCON10

In addition, some of the peripheral components, such as the microphone 104, are optional in

various embodiments.

[0021] 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 advantageousif 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 ofthe 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.

[0022] 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 (sometimesreferred 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 chargedfor 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

addition to charging the rechargeable power source 102, the docking station and/or computer

mayfacilitate 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 maybe coupled to a power

source control module 103 of transceiver circuit 100 that controls and monitors the power source

102.

[0023] 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 maybe 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 earphonesare provided

in U.S. Patent 5,333,206, assigned to Koss Corporation, which is incorporated herein by

referencein its entirety.
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[0024] The antenna 108 may receive and transmit the wireless signals from andto 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.

[0025] 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 ofthe transceiver circuit 100. The DSP

114 may, for example, perform various sound quality enhancementsto 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 memoryunits 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/orflash memory circuits. The memory units 120, 122 may store firmware

that is executed bythe processor unit 114. Execution of the firmware by the processor unit 114

mayprovide 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.

[0026] 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 I’S interface 126, may convert analog audio signals picked up by the

microphone 104 for processing by the processor unit 114.

[0027] The transceiver circuit 100 also may comprise a USBorother suitable interface 130

that allows the earphone 10 to be connected to an external device via a USB cableor 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

-10-
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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 mayconnect 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).

[0028] 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

webpage for the earphone 10 to set various profile values for the earphone 10. For example, at

the website, the user could set various content features and filters, as well as adjust various

sound control features, such as treble, bass, frequencysettings, 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 oflistening 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 earphoneuser, via the

web site, may prioritize a numberofInternet radio stations or other 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 earphoneuser’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 shownin the

examples of Figures 1A and 1B, mayallow 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 sendthe IP address for the

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.

[0029] 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

-ll-
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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 website 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 numberof different earphones 10 are

registered to the sameuser, 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 downloadedto the

earphones 10). In addition, in modes where the host server 40 streams audio to the earphone 10,

the host server 40 may log thefiles or content streamed to the various earphones 10, and the user

could view at the website the files or content that were played by the earphones 10. In that way,

the user could monitor thefiles played by the earphones10.

[0030] 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 thatit is

delivering to a first earphone 10a to another, second earphone 10b, as shownin 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 belongto a child of the parent.

[0031] This function also could be present in the earphones 10 themselves, allowing a parent

(or other user) to join an ad-hoc wireless network andlisten to what their child (or other listener)

is hearing. For example, with reference to Figure 10, a first earphone 10a mayreceive wireless

audio, such as from the data source 20 or someother source, such as the host server 40. Thefirst

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

earphone 10b via an ad hoc wireless network 24. That way, the wearer of the second earphone

10b can monitorin real-time the content being played by the first earphone 10a.

[0032] At the web site, the user may also specify the identification number (“ID”) of their

earphone(s) 10, and the host server 40 maytranslate the ID to the current internet protocol (IP)

-12-
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addresses for the earphone 10 and for the data source 20. This allows the user to find his or her

data source 20 even whenit 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 numberof different data sources 20. For

example, the user’s DAP may haveonespecified 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.

[0033] 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 whenthe earphone 10 is connected to

the client computer device 202 (such as through a USB port and/or the docking station 200).

[0034] Whether the downloads are transmitted wirelessly to the earphone 10 orvia 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

shownin 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 determinesthat, 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.

[0035] 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) whenthe quality of the signal on the ad hoc wireless network 24 degrades below a

-13-

Bose Exhibit 1002 - Page 294



Bose Exhibit 1002 - Page 295

Docket No. 080188PCTUSCON10

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

website 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 WLANservicing

his/her residence first, a WLANservicing 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 andthe data source 20 may exchange data regarding which infrastructure

networks are in range. Whenthe earphone 10 and the data source 20 are no longerin 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 whosesignal 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 maystill receive the streaming audio from the data source 20 via

the infrastructure wireless network 30 (see Figs. 2B-2C).

[0036] When noneofthe preferred infrastructure networksis 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, maytransmit IP

addresses to the earphone 10 for streaming digital audio content servers 70 or the host sever 40

maystream digital audio to the earphone 10 itself when in this communication mode.

[0037] Figure 6 is a diagram ofthe 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 determineif it can

communicate with the data source 20 via an ad hoc wireless network 24. That is, the earphone

10 may determineif 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 mayexchange data regarding the local
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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

networks 30 that the earphone 10 can detect whosesignal 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 savethis 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.

[0038] 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, shownat block 63, to

connectto the user’s highest prioritized infrastructure wireless network 30. For example, of the

infrastructure wireless networks whosesignal strength exceeded the minimum threshold for both

the earphone 10 andthe 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 previouslyset 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 oneofthe user’s prioritized infrastructure

wireless networks 30 as long as the infrastructure wireless network 30 is available. Ifthe

infrastructure wireless network becomes unavailable, the process may return to block 61.

[9039] If, however, no ad hoc wireless network and none ofthe 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 connectto 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
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maycontinue 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. Theuser,

when configuring their earphone 10 preferences via the web site, may specify and/orprioritize

whether 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.

[0040] In another embodiment, the earphone 10 may be programmedto 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 nottry 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).

[0041] 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 audiofiles 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, maybe 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 earphoneuser, 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/audiofiles 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/audiofiles 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/audiofile.

[0042] The user song ratings also may be used by the host server 40 to determinethe user’s

musical preferences and offer new music that the user might enjoy. More details about

generating user playlists based on song ratings may be foundin published U.S. patent
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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.

[0043] In addition or alternatively, the user could log onto a website hosted by the host server

40 (or some other server) to view the approval/disapproval ratings that the user madevia 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 addition, the user could downloadthe songfiles from their client computer device 50to their

DAP andlisten to the downloaded songfiles from their DAP by using their DAP asthe data

source 20 in a similar manner.

[0044] 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 muteall of the broadcasts for direct

voice communications, for example.

[0045] As described above, the earphones 10 may also include a microphone 104, as shownin

the example of Figure 9. The headset 90 shownin Figure 9 includes two earphones 10, both of

which mayinclude a transceivercircuit 100 or only one of which may includethe 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
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the microphoneby 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.

[0046] Another exemplary use of the earphones 10 is in a factory, warehouse, constructionsite,

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 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).

[0047] As mentioned above, the earphones 10 may comprise a USBport. 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 allowsthe 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 downorgointo sleep

mode, and the earphones 10 will route standard headphonelevel 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 ofthe earphone 10 may

still be operational in such a non-wireless mode to provide noise cancellation and any applicable

equalization.

[0048] The examples presented herein are intendedto illustrate potential and specific

implementations of the embodiments. It can be appreciated that the examples are intended
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primarily for purposes of illustration for those skilled in the art. No particular aspect of the

examplesis/are intended to limit the scope of the described embodiments.

[0049] 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; (11) 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 bythe transceiver circuit, causes the transceivercircuit to: (1) 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.

[0050] 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

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; Gii) a non-volatile memory unit 122 in communication with the processor unit 114; and Gv)

a volatile memory 120 unit in communication with the processor unit 114. The infrastructure

wireless network may comprise a WLAN. Thetransceiver circuit 100 mayreceive 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

whenthe 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 bythe transceiver
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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.

[0051] In addition, the transceiver circuit firmware, when executed by the transceivercircuit

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

mayreceive streaming digital audio from the host server 40 via the infrastructure wireless

network 30. In addition, the earphone 10 mayreceive a first network addressforafirst

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.

[0052] 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 42; and (111) a wireless earphone 10 that is in communication with the host server 40 via

a wireless network 30. The host server 40 is programmedto transmit to the earphone 10afirst

network addressfor the first streaming digital audio content server 70 on the data network 42.

Thehost 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).

[0053] 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

convertingafirst electrical signal to sound; and (ii) a second earphone 10b, connected tothe first

earphone 10a, wherein the second earphone 10b comprises one or more acoustic transducers 10b

for converting a secondelectrical signal to sound. In one embodiment,the first earphone 10a
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comprises: (i) a first antenna 108; and (11) a first transceiver circuit 100 in communication with

the one or more acoustic transducers 106 ofthe first earphone 10a and in communication with

the first antenna 108. Thefirst 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. Thefirst 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 thefirst

earphone 10a via the ad hoc wireless network 24; and (i) 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.

[0054] In various implementations, the headset further may comprise a head band 19 thatis

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 transceivercircuit

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 secondtransceiver 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

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.

[0055] 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 connectedto thefirst data port ofthe first
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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.

[0056] In addition, according to other embodiments, the present invention is directed to a

method that comprisesthe 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 earphonevia the ad hoc wireless network; (ii) converting, by the wireless earphone, the

digital audio to sound; and (ii1) when the data sourceis not in wireless communication with the

earphone, transitioning automatically, by the earphone, to receive digital audio via an

infrastructure wireless network.

[0057] 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 bythe

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 andthe data

source are communicating via the ad hoc wireless network.

[0058] In addition, the step of transitioning automatically by the earphoneto 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 earphoneto receive digital

audio via an infrastructure wireless network may comprise: (1) 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.

[0059] Itis 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 purposesofclarity, other elements. For example, certain operating system

details for the various computer-related devices and systems are not described herein. Those of
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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 knownin the art and

because they do not facilitate a better understanding of the embodiments, a discussion of such

elements is not provided herein.

[0060] In general, it will be apparent to one of ordinaryskill 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 embodimentsis not limiting. For example, embodiments described herein

maybe implemented in computer software using any suitable computer software language type.

Such software maybestored on any type of suitable computer-readable medium or media, such

as, for example, a magnetic or optical storage medium. The operation and behaviorof the

embodiments may be described without specific reference to specific software code or

specialized hardware components. The absence of such specific referencesis feasible, becauseit

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.

[0061] 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.
9 ce

[0062] 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 memorycircuits, including ROMcircuits and RAM circuits. 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
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appreciated that such memory may beinternal or external with respect to operation of the

disclosed embodiments. The memory mayalso include any meansfor 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.

[0063] 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 within the intended scope of the embodiments. Anyservers 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 mayserve to distribute workload

between/amongindividual components ofthe 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 powerfrom different machines, prioritizing and scheduling tasks based on

network demand and/or providing backup contingency in the event of componentfailure or

reduction in operability.

[9064] 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

Whatis claimedis:

1. An apparatus comprising:

an adapter that is configured to plug into a port of a personal digital audio player; and

a speaker system in communication with the adapter, wherein the speaker system comprises:

multiple acoustic transducers;

a programmable processorcircuit that is in communication with the multiple acoustic

transducers and the adapter;

a wireless communication circuit that is in communication with the processorcircuit,

wherein the wireless communication circuit is for communicating via one or more

wireless networks; and

wherein:

in a first mode, the processor circuit is for receiving, via the adapter, and

processing digital audio content from the personal digital audio player into

which the adapter is plugged, and the multiple acoustic transducers are for

outputting the received audio content from the personal digital audio player;

and

in a second mode, the wireless communication circuit is for receiving digital

audio content from a remote digital audio source over a wireless network, the

processorcircuit is for processing the digital audio content received from the

remote digital audio source, and the multiple acoustic transducers are for

outputting the audio content received from the remote digital audio source.
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ABSTRACT

Apparatus comprises adapter and speaker system. Adapter is configured to plug into port of

personal digital audio player. Speaker system is in communication with adapter, and comprises

multiple acoustic transducers, programmable processorcircuit, and wireless communication

circuit. In first operational mode, processorcircuit receives, via adapter, and processesdigital

audio content from personal digital audio player into which adapter is plugged, and the multiple

acoustic transducers output the received audio content from the personal digital audio player. In

second operational mode, wireless communication circuit receives digital audio content from a

remote digital audio source over a wireless network, processor circuit processes the digital audio

content received from remote digital audio source, and the multiple acoustic transducers output

the audio content received from the remote digital audio source.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:|Koss Corporation Examiner: TBD

Inventor(s): Michael J. Koss,et al. Art Unit: TBD

Application No.: 16/375,879

)
)
)
)
) Atty. Docket No. 080188PCTUSCONI10
)
)Filing Date: April 8, 2019 Conf. No.: 1056

Title: SYSTEM WITH WIRELESS EARPHONES

PRELIMINARY AMENDMENT

K&L Gates, LLP

Pittsburgh, PA 15222
April 8, 2019

VIA EFS (WEB)

Mail Stop Amendment
Commissionerfor Patents

Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Prior to examination and prior to the calculation of the applicable application filing fees,

please amendthe above-referenced application (“the Subject Application”) as follows, wherein:

Amendments to the Claims begin on page 2; and

Remarks begin on page 14.
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Amendments to the Claims

Please amendthe claims as follows. The following is a complete listing of the claims that

replacesall previous versions.

1. (Canceled)

2. (New) A headphone assembly comprising:

first and second earphones, wherein each of the first and second earphones comprises an acoustic

transducer; and

an antennafor receiving wireless signals from a mobile, digital audio player via one or more ad

hoc wireless communication links;

a wireless communication circuit connected to the antenna, wherein the wireless communication

circuit is for receiving and transmitting wireless signals to and from the headphone assembly;

a processor;

a rechargeable battery for powering the headphone assembly: and

a microphonefor picking up utterances bya user of the headphone assembly; and

wherein the headphone assembly is configured to play, by the first and second earphones,digital

audio content transmitted by the mobile, digital audio player via the one or more ad hoc

wireless communication links; and

wherein the processoris configured to, upon activation of a user-control of the headphone

assembly, initiate transmission of a request to a remote, network-connected serverthat is in

wireless communication with the mobile, digital audio player.

3. (New) The headphone assembly of claim 2, wherein:

in a first audio play mode, the first and second earphones play audio content stored on a mobile,

digital audio player and transmitted to the headphone assembly from the mobile, digital audio

player via the one or more ad hoc wireless communication links; and

in a second audio play mode, the earphones play audio content streamed from the remote,

network-connected server.

4. (New) The headphone assembly of claim 2, wherein the processoris for:

-2-
502142506 v2

Bose Exhibit 1002 - Page 327



Bose Exhibit 1002 - Page 328

Serial No. 16/375,879
Atty. Docket No. 080188PCTUSCON10
 

processing audible utterances by the user picked up by the microphone in responseto activation

of the microphonebythe user; and

transmitting a communication based on the audible utterances via the one or more ad hoc

wireless communication links.

5. (New) The headphone assembly of claim 3, wherein the processoris for:

processing audible utterances by the user picked up by the microphone in responseto activation

of the microphonebythe user; and

transmitting a communication based on the audible utterances via the one or more ad hoc

wireless communication links.

6. (New) The headphone assembly of claim 2, wherein upon activation of the microphone by

the user, data are transmitted about the headphone assembly to a remote device.

7. (New) The headphone assembly of claim 2, wherein:

the mobile, digital audio playerisa first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the second digital

audio source is different from the first digital audio source.

8. (New) The headphone assembly of claim 3, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the second digital

audio sourceis different from the first digital audio source.

9. (New) The headphone assembly ofclaim 4, wherein:

the mobile, digital audio playeris a first digital audio source;

502142506 v2
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the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the seconddigital

audio source is different from the first digital audio source.

10. (New) The headphone assembly of claim 5, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the seconddigital

audio source is different from the first digital audio source.

11. (New) The headphoneassembly of claim 2, wherein the headphone assembly is for

receiving firmware upgradestransmitted from the remote, network-connected server.

12. (New) The headphoneassembly ofclaim 3, wherein:

the wireless communication circuit is located in the first earphone; and

the headphone assembly further comprises a connection wire betweenthefirst and second

earphonesto carry the received digital audio content from the first earphone to the second

earphone.

13. (New) The headphone assembly of claim 2, wherein:

in a first audio play mode, the first and second earphonesplay audio content stored on the

mobile, digital audio player and transmitted to the headphone assembly from the mobile,

digital audio player via the one or more ad hoc wireless communication links; and

in a second audio play mode, the earphonesplay audio content streamed from the remote,

network-connected server.

14. (New) The headphone assembly of claim 12, wherein the processoris for:

processing audible utterances by the user picked up by the microphone in response to activation

of the microphonebythe user; and

502142506 v2
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transmitting a communication based on the audible utterances via the one or more ad hoc

wireless communication links.

15. (New) The headphone assembly ofclaim 13, wherein the processoris for:

processing audible utterances by the user picked up by the microphone in response to activation

of the microphonebythe user; and

transmitting a communication based on the audible utterances via the one or more ad hoc

wireless communication links.

16. (New) The headphone assembly ofclaim 2, wherein upon activation of the microphone by

the user, data are transmitted about the headphone assembly to a remote device.

17. (New) The headphone assembly of claim 12, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphoneassembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the seconddigital

audio source is different from the first digital audio source.

18. (New) The headphone assembly of claim 13, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the second digital

audio source is different from the first digital audio source.

19. (New) The headphoneassembly of claim 14, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

502142506 v2
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signal strength level for the second wireless communication link, wherein the second digital

audio sourceis different from the first digital audio source.

20. (New) The headphone assembly ofclaim 15, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the second digital

audio sourceis different from the first digital audio source.

21. (New) The headphone assembly of claim 12, wherein the headphone assemblyfurther

comprises a headband, and wherein the headband carries the connection wire.

22. (New) The headphoneassembly of claim 21, wherein:

in a first audio play mode,the first and second earphonesplay audio content stored on the

mobile, digital audio player and transmitted to the headphone assembly from the mobile,

digital audio player via the one or more ad hoc wireless communication links; and

in a second audio play mode, the earphonesplay audio content streamed from the remote,

network-connected server.

23. (New) The headphoneassembly of claim 21, wherein the processoris for:

processing audible utterances by the user picked up by the microphonein responseto activation

of the microphonebythe user; and

transmitting a communication based on the audible utterances via the one or more ad hoc

wireless communication links.

24. (New) The headphoneassembly of claim 22, wherein the processoris for:

processing audible utterances by the user picked up by the microphonein responseto activation

of the microphone bythe user; and

transmitting a communication based on the audible utterances via the one or more ad hoc

wireless communication links.

502142506 v2
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25. (New) The headphoneassembly of claim 21, wherein upon activation of the microphone by

the user, data are transmitted about the headphone assembly to a remote device.

26. (New) The headphone assembly of claim 21, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the second digital

audio source is different from the first digital audio source.

27. (New) The headphone assembly of claim 22, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the seconddigital

audio source is different from the first digital audio source.

28. (New) The headphone assembly of claim 23, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the seconddigital

audio source is different from the first digital audio source.

29. (New) The headphoneassembly of claim 24, wherein:

the mobile, digital audio playeris a first digital audio source;

the headphone assembly transitions to play digital audio content received wirelessly from a

second digital audio source via a second wireless communication link based on,at least, a

signal strength level for the second wireless communication link, wherein the second digital

audio source is different from the first digital audio source.

-7-
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30. (New) The headphoneassembly of claim 12, wherein each ofthe first and second earphones

further comprises:

an adjustable, curved hangerbar that sits upon an upper external curvature ofthe user’s ear,

behind an upperportion of an auricula of the user’s ear, when the headphone assemblyis

worn bythe user; and

a body connected to the hanger bar, wherein the earphone extends from the body into the user’s

ear when the headphone assembly is worn by the user.

31. (New) The headphone assembly ofclaim 30, wherein:

in a first audio play mode, the first and second earphonesplay audio content stored on the

mobile, digital audio player and transmitted to the headphone assembly from the mobile,

digital audio player via the one or more ad hoc wireless communication links; and

in a second audio play mode, the earphonesplay audio content streamed from the remote,

network-connected server.

32. (New) The headphone assembly of claim 30, wherein the processoris for:

processing audible utterances by the user picked up by the microphone in response to activation

of the microphonebythe user; and

transmitting a communication based on the audible utterances via the one or more ad hoc

wireless communication links.

33. (New) The headphone assembly of claim 31, wherein:

processing audible utterances by the user picked up by the microphone in response to activation

of the microphonebythe user; and

transmitting a communication based on the audible utterances via the one or more ad hoc

wireless communication links.

34. (New) The headphone assembly ofclaim 30, wherein upon activation of the microphone by

the user, data are transmitted about the headphone assembly to a remote device.
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