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WIRELESS DIGITAL AUDIO SYSTEM 

BACKGROUND OF THE INVENTION 

5 [0001] This invention relates to audio player devices and more particularly 

to systems that include headphone listening devices. The new audio system 

uses existing audio player device headphone jacks to connect a transmitter for 

wireless transmission of a signal to a receiving headphone. 

10 

[0002] Use of audio headphones with audio player devices such as radio, 

tape players, CD players, computers, television audio and the like have been in 

use for may years. Such use includes the portable player systems such as 

cassette tape players that may be used during exercising as for example 

running. These systems usualiy incorporate an audio source having_ a 

headphone jack to which a headphone is connected by wire and connector. 

15 [0003] There are also known wireless headphones that may receive radio 

transmissions. Also, audio player devices have been modified to allow wireless 

communication with a headphone receiver. However, these systems do not 

allow use of a simple plug in transmitter for connection to the audio player 

device jack for wireless transmission between space separated devices. 

20 [,0004] As can be seen, there is a need for a simple connection system for 

existing audio player devices to allow wireless transmission to a headphone 

receiver. 

25 

,, 
SUMMARY OF THE INVENTION 

[0005] The present invention is directed to wireless digital audio systems 

for transmission of a signal from an audio player device to a headphone. ;An 

audio transmitter may include a headphone plug in communication with: an 

analog low pass filter wherein the headphone plug may be connectable to a 

30 headphone jack of an audio source. The low pass filter output signal may be in 

·~. 
\ 
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communication with an AID converter whose output may be in communication 

with a digital low pass filter that outputs a signal to an encoder. The encoder 

output may be in communication with a channel encoder the output of which 

may be in communication with a block interleaver. The block interleaver output 

5 may be in communication with a modulator the output of which may be summed 

with a transmitter code generator output in a summating element. The 

modulator may be a 64 Ary modulator. The summating element output may be 

in communication with a differential phase shift key transmitter the output of 

which may be in communication with a transmit antenna for wireless 

10 

15 

transmission of a signal.. The transmitted signal may be transmitted to an audio 

receiver for processing to power a headphone speaker. 

[0006] These and other features, aspects and advantages of the present 

invention will become better understood with reference to the following 

drawings, description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

'. 

[0007] Figure 1 illustrates a schematic diagram representation of the 

wireless digital audio system; 

·20 [0008] Figure 2 illustrates a functional block diagram of the audio 

25 

transmitter according to an embodiment of the invention; 

[0009] ·Figure 3 illustrates a functional block diagram of the audio receiver 

according to an embodiment of the invention; 
-..... 

DETAILED DESCRIPTION 

[0010] The following detailed description is the best currently contemplated 

modes for carrying out the invention. The description is not to be taken ijl a 

limiting sense, but is made merely for the purpose of illustrating the geni:lral 

30 principles of the invention. 

-2-
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[0011] Referring to Figure 1, a wireless digital audio system 1 0 may include 

an audio transmitter 20 connected to an audio player or audio source 80. The 

audio transmitter 20 may be connected to the audio source 80 headphone jack 

82 using a headphone plug 22. The audio transmitter 20 may have a 

5 transmitting antenna 24 that may be omni-directional for transmitting an 

electromagnetic signal to a receiving antenna 52 of an audio receiver 50 that 

may be a headphone receiver. The audio receiver 50 may have headphone 

speakers 54 in headphones 55 for listening to the audio signal. The audio 

system 1 0 may digitize the audio signal and may transmit an electromagnetic 

10 signal at 2.4 GHz using approximately 100 milliwatts or less of power. 

[0012] Referring to Figure 2, an audio transmitter 20 may receive an audio 

signal from an audio source 80. The audio transmitter 20 may be a compact 

device that· may be connected to the audio source 80 to remain therewith for 

transmitting a signal to an audio receiver. An al,!dio source 80 normally 

15 provides an analog output signal in the approximate range of 20 Hz to 20 kHz. 

This signal may then be processed through an analog low pass filter 30 to then 

be digitized by a 4 bit analog-to-digital (AID) converter 32. After digital 

conversion of the analog audio signal, the digital signal may be processed by a 

digital low pass filter 34 to reduce unwanted out of band noise that may have 

20 been produced by the AID converter 32. 

[0.013] An encoder 36 may be used to reduce intersymbol interference (lSI) 

by using a-transform code to encode the digital signal. The reduction of lSI 

may lower the pr?bability of a signal detection error in the audio receiver. The 
. '\ 

digital signal may next be processed by a channel encoder 38 and a block ·, 
25 interleaver 40 to produce· encoded redundancies in the transmitted signal to 

reduce errors that may occur during transmission. 

[0014] Modulation of the digital signal may be performed using direct 

sequence spread spectrum communication technology. A 64-Ary modulatorA2 

may be used for summation at summation element 46 with a transmitter code 

30 generator 44 signal to produce a high symbol rate, and a unique codeword that 

-3-
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spreads the signal spectrum. The output of the summation element 46 may 

then be communicated to a differential phase shift key (DPSK) transmitter 48 

that modulates the digital signal to be transmitted by an omni-directional 

transmitting antenna 24 at approximately 2.4 GHz. The transmit power may be 

5 limited to 1 00 milliwatts. 

[0015] The transmitted signal from transmit antenna 24 may be received by 

receiving antenna 52 and communicated to a wideband band pass filter (BPF) 

54. The received spread spectrum signal may then be communicated to a 2.4 

GHz direct conversion receiver 56. The direct conversion receiver 56 may 

1 0 provide a method for down converting the received signal while utilizing timing 

and synchronization to capture the correct bit sequence embedded in the 

received'spread spectrum signal. The audio receiver 50 may utilize fuzzy logic 

(or continupus logic) to optimize performance of the audio receiver 50. 

[0016] The down converted output signal of the direct conversion receiver 

15 56 may be summed in receiver summing element 58 with a receiver code 

generator 60 signal. The receiver code generator 60 may contain the same 

unique code word that was transmitted by the audio transmitter 20 specific to a 

particular a user. Other code words from wireless digital audio systems 1 0 may 

appear as noise to a particular audio receiver 50. This may also be true for 

20 other device transmitted signals operating in the wireless digital audio system 

1~ spectrum. This code division multiple access (COMA) may be used to 

provide each user independent operation. 

[0017] The resulting summed digital signal from receiving summary 

element 58 may !Je, processed by a~ 64-Ary demodulator 62 to demodulate the 

25 signal elements modulated in the audio transmitter 20. A block de-interleaver 

64 may then decode· the bits of ·the digital signal encoded in the block 

interleaver 40. Following such, a Viterbi decoder 66 may be used to decode 

the bits encoded by the channel· encoder 38 in the audio transmitter 20. · A 

source decoder 68 may further decode the coding applied by the encoder 36. 

30 The resultant processed digital signal may thereby be condition to represent the 

-4-
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original signal processed and transmitted by the audio transmitter 20. 

[0018] The next step may process the digital signal to return the signal to 

analog or base band format for use in powering a speaker 54. A digital-to­

analog converter 70 (DAC) may be used to transform the digital signal to an 

5 analog audio signal. An analog low pass filter 72 may be used to filter the 

analog audio signal to pass a signal in the approximate 20 Hz to 20kHz 

frequency range and filter other frequencies. The analog audio signal may then 

be processed by a power amplifier 74 that may be optimized for powering a 

headphone speaker 54 to optimize a high quality, low distortion signal for 

1 0 hearing by a user wearing the headphones 55. 

15 

[0019] While the invention has been particularly shown and described with 

respect to the illustrated and preferred embodiments thereof, it will be understood_ . 

by those skilled in the art that the foregoing and other changes in form and details 

may be made therein without departing from the spirit and scope of the invention. 

' 

-5-
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CLAIMS 

I claim: 

1. An audio tran itter for wireless transmission of a signal from an 

audio source to a headphon 

g in communication with an analog low pass filter 

and connectable to a head ph ne jack of an audio source; 

said low pass filter output in communication with an AID 

converter; 

said AID convert r in communication with a digital low pass filter, 

the output of which is in commu ication with an encoder; 

t in communication with a channel encoder the · 

output of which is in communicati n with a block interleaver; 

said block interleav r output in communication with a modulator 

the output of which is summed "th a transmitter code generator output in a 

summing element; and 

o tput in ~p111munication with a differential 

phase t of which is in communication with a 

transmit antenna for wireless tra s 
'· 

2. The audio transmitter a in claim 1 wherein said signal is 

transmitted to an· audio receiver of said h 

a receivinQ'antenna in com unication with a wideband band pass 

filter; 

said wideband band pass fil er in communication with a direct 

conversion receiver the output of which s summed with a receiver code 

generator in a receiver summing element; 

said receiver summing elem nt in communication with a 

demodulator the output of which is munication with a block de-

-6-
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interleaver; 
\ 

\ 
\ 

said ock de-interleaver output in communication with a Viterbi 

decQder the output o which is in communication with a source decoder; 

converter the output 

and 

decoder output in communication with a D/A 

ich is in communication with an analog low pass filter; 

said analog lo pass filter output in communication with a power 

amplifi.er the output of which i in communication with a headphone speaker. 

3. The audi transmitter as in claim 1 wherein said modulator is a 

64-Ary modulator. 

4. mitter as in claim 2 wherein said demodulator is a 

64 Ary demodulator. 

5. An audio receiver for packaging in a headphone comprising: 

a receiving antenna in communication with a wideband band pass 

filter; 

said wideband band pass filter in communication with a direct 

conversion receiver the output of which is summed with a receiver code 

generator in a receiver summing element; 

said receiver summing element in communication with a 

demodulator the: output of which is in communication with a block de-

" interleaver; 

said block de-interleaver output in communication with a Viterbi 

decoder the output of which is in communication with a source decoder; 

said source decoder output in communication with a D/A 

converter the output of which is in communication with an analog low pass firter; 

and 

said analog low pass filter output in communication with a power 

-7-
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amplifier the output of which is in communication with a headphone speaker. 

6. The audio receiver as in claim 5 wherein said demodulator is a 64 

Ary demodulator. 

7. A wireless digital audio system for wireless transmission of a 

signal from an audio source to a headphone comprising: 

a headphone plug in communication with an analog low pass filter 

and connectable to a headphone jack of an audio source; 

said low pass filter output in communication with an AID 

converter; 

said AID converter in communication with a digital low pass filter, 

the output of which is in communication with an encoder; 

said encoder output in communication with a channel encoder the 

output of which is in communication with a block interleaver; 

said block interleaver output in communication with a modulator 

the output of which is summed with a transmitter code generator output in a 

summing element; 

said summing element output in communication with a differential 

phc:1se shift key transmitter the output of which is in communication with a 

transmit antenna for wireless transmission of a signal to a receiving antenna; 

sai~ receiving antenna in communication with a wideband band 

" pass filter; 
' 

said wideba.nd band pass filter in communication with a direct 

conversion receiver the output of 'which is summed with a receiver code 

generator in a receiver summing element; . 

said receiver summing element in communication with: a 

demodulator the output of which is in communication with a block :de­

interleaver; 

said block de-interleaver output in communication with a Viterbi 

-8-
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decoder the output of which is in communication with a source decoder; 

said source decoder output in communication with a D/A 

converter the output of which is in communication with an analog low pass filter; 

and 

said. analog low pass filter output in communication with a power 

amplifier the output of which is in communication with a headphone speaker. 

' 

-9-

'· . 

Samsung Exhibit 1003, Page 14 of 65 
Samsung Electronics Co., Ltd. et al. v. One-E-Way, Inc. 

IPR2025-01541 
 



"' I 

WIRELESS DIGITAL AUDIO SYSTEM 

ABSTRACT OF THE DISCLOSURE 

5 [0020] The present invention is directed to wireless digital audio systems 

10 

for transmission of a signal from an audio player device to a head"t:>hone. An 

audio transmitter may include a headphone plug in communication with an 

analog low pass filter wherein the headphone plug may be connectable to a 

headphone jack of Pn audio source. The low pass filter output signal may be in 

communication with an NO converter whose output may be in communication 

with a digital low pass filter that outputs a signal to an encoder. The encoder 

output may be in communication with a channel encoder the output of which . 

may be in communication with a block interleaver. The block interleaver output 

may.be in communication with a modulator the output of which may be summed 

15 with a transmitter code generator output in a summating element. The 

modulator may be a 64 Ary modulator. The summating element output may be 

in communication with a differential phase shift key transmitter the output of 

which may be in communication with a transmit antenna for wireless 

transmission of a signal. The transmitted signal may be transmitted to an audio 

20 receiver for processing to power a headphone speaker. It is emphasized that 

this abstract is provided to comply with the rules requiring an abstract that will 

allow a searcher_ or other reader to quickly ascertain the subject matter of the 

" technical disclosure: It is submitted with the understanding that it will not be 
' 

used to interpret or limit the scope or meaning of the claims. 

-10-
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COMBINATION DECLARATION AND POWER OF ATTORNEY 

As the below named inventor, I hereby declare that this declaration is an 
original. 

INVENTORSHIP IDENTIFICATION 

My residence, post office address and citizenship are as stated below next to 
my name, I believe I am the original, first and sole inventor of the subject matter 
which is claimed and for which a patent is sought on the invention entitled: 
WIRELESS DIGITAL AUDIO SYSTEM. 

SPECIFICATION IDENTIFICATION 

The specification is attached hereto. 

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR-· 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by any amendment referred 
to above. I acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Title 37, Code of Federal 
Regulations, Section 1 .56(a). 

PRIORITY CLAIM 

I -)lereby claim foreign priority benefits under Title 35, United States Code, 
Section n 9 of any foreign applications(s) for patent or inventor's certificate or of any 
PCT international application(s) designating at least one country other than the United 
States of America listed below and have· also identified below any foreign 
application(s) for patent or inventor's certificate or any PCT international 
application(s) designating at, least one country other than the United States of 
America filed by me on the same subject matter having a filing date before that of 
the application(s) of which priority is claimed. 

No such applications have been filed. 

Dated:("),/?- c J ~ ( 
{ ' /~ c:Et\RLW LOR 
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POWER OF ATTORNEY 

As the named inventor', I hereby appoint the following attorney to prosecute 
this application and transact all business in the Patent and Trademark Office and as 
agent or common representative to act on behalf of the applicant before the 
competent International authorities. 

Dennis W. Beech, Reg. No. 35,443 
LAW OFFICES OF DENNIS W. BEECH 
19900 Beach Blvd., Suite C-2 
Huntington Beach, CA 92648 
(714} 378-0212 

DECLARATION 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and. belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements ·and the like so made are punishable by fine or imprisonment, or both 
under Section 1 001 of Title 1 8 of the United States code and that such willful false 
statement may jeopardize the validity of the application or any patent issue thereon. 

Country of Citizenship: United States of America 

Residence: 2{370 No. Lincoln Ave., Altadena, CA 91001 · 

Post Office address: Same as above 

" 
' . 

Full name of sole or first inventor: ·C. Earl Woolfork 

Inventor's signature: 

\. 
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·-., 

Applicant or Patentee: C. Earl Woolfork 
Serial or Patent No.: ___________ _.:_ ___ _ 
Filed or Issued : -----------------------For: WIRELESS DIGITL AUDIO SYSTEM 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9 (f) AND 1.27 (b))--INDEPENDENT INVENTOR 

·~· 

As the below named inventor, I hereby declare that I qualify as an independent 
inventor as defined in 37 CFR ·1 .9{c) for purposes of payihg reduced fees under 
Section 41 {a)· and {b) of Title 35, United States Code, to Patent and Trademark 
Office with regard to the invention entitled WIRELESS DIGITAL AUDIO SYSTEM 
described in the specification filed herewith. 

I have not assigned, granted, conveyed or licensed and I am under no obligation 
under contract or law to assign, grant, convey or license, any rights in the invention 
to any person who could not be classified as an independent inventor under 37 CFR 
1 .9{c) if that p.erson had made the invention, or to any concern which would not 

. qualify as a small business conc.ern under 37 CFR 1 .9{d) or a nonprofit organization 
under .37 CFR 1 .9{e). 

Each person,· concern or organization to which I have cal:?SJgned, granted, conveyed, or 
license or are under an oblig.ation under contract or law to assign, grant, convey, or 
license any rights in the invention is listed below: 

No such person. 

I acknowledge the duty to file, in this application or patent, notification of any change 
in status resulting in loss of entitlement to small entity status prior to paying or at the 
time of paying, the earliest of the issue fee or any maintenance fee due after the date 
on which status as a small entity is no longer appropriate. {37 CFR 1.28{b)). 

I hereby,.declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code, and that such willful false statements 
m?IY jeopardize. the validity af the application, and patent issuing thereon, or any 
patent to which this verified statement is directed. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant : C. Earl Woodfork ) 
) Art Unit: 2631 

Serial No.: 10/027,391 ) 
) Examiner: Unknown 

Filed: 12-21-2001 ) 
) 

For: Wireless Digital Audio System ) 
) RECEIVED 

JUL (0 1 m1lll. 
INFORMATION DISCLOSURE STATEMENT 

UNDER 37 CFR SECTION 1 .56 [echnology Center 2600 

Assistant Commissioner for Patents 
Washington, DC 20231 

Dear Commissioner: 

Pursuant to 37 CFR Section 1.56, Applicant hereby advises that during the 

evaluation of the subject matter of the above-identified patent application, the 

references listed belo-~ were brought to the attention of Applicant's attorney. No 

representation. is made that the references listed below legally constitute prior art, or 

that more relevant references are not available. Copies of the references, and copies 

of information for Form PTO 1449 are attach~d herewith. 

The accompanying references disclose various wireless digital audio systems. 
' 
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U.S. Patent No. 6,212,282 
U.S. Patent No. 6,118,882 
U.S. Patent No. 6,045,224 
U.S. Patent No. 4,845,751 

U.S. Patent No. 5,946,343 
U.S. Patent No. 5,832,024 
U.S. Patent No. 5,887,006 

The relevance of these patents is that they are related to wireless digital audio 

systems. Notification from the Examiner regarding consideration of these references 

is respectfully requested. 

Dated: G._ 2-- Z.- 0 2- Respectfully submitted, 

DENNIS W. BEECH 
Reg. No.: 35443 

CERTIFICATE OF MAILING 

I hereby certify that this notice and the required additional fee are being deposited with the United States Postal Service with 

sufficient postage for first class mail in an envelope addressed to Assistant Commissioner for Patents, Washington, D.C. 20231 

on the date indicated below. 

Print Name: Gv'.ME"RarC: ffccC!-/ Signature:~~~ d~~ 
Date: ct5 -.:::2 z ...-cz_ 

- 2 -
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Application No. 

10/027,391 

Office Action Summary Examiner 

Elizabeth A McChesney 

Applicant(s) 

WOOLFORK, C. EARL 

Art Unit 

2644 

/ 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE~ MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1.704(b). 
Status 

1)0 Responsive to communication(s) filed on __ . 

This action is FINAL. 2b)[gj This action is non-final. 2a)0 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[gl Claim(s) 1-7 is/are pending in the application. 

5)0 

6)[gj 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

Claim(s) __ is(are allowed. 

Claim(s) 1-7 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

1 O)[gl The drawing(s) filed on December 21. 2001 is/are: a)D accepted or b)[gl objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11)0 The proposed drawing correction filed on __ is: a)O approved b)O disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12)0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§ 119 and 120 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O· -..,None of: 

1.0 Certified copies of the· prior~ty documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

14)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 
' 

a) 0 The translation of the foreign language provisional application has been received. 
15)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) [gJ Notice of References Cited (PT0-892) 4) 0 Interview summary (PT0-413) Paper No(s). __ . 
2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 5) 0 Notice of Informal Patent Application (PT0-152) 
3) [gJ Information Disclosure Statement(s) (PT0-1449) Paper No(s) g. 6) 0 Other: 

U.S. Patent and Trademark Office 
PT0-326 (Rev. 04-01) Office Action Summary Part of Paper No. 3 
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Application/Control Number: 10/027,391 

Art Unit: 2644 

DETAILED ACTION 

Drawings 

1. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 

Page2 

because they include the following reference sign(s) not mentioned in the description: 

The wireless digital system 10 is mentioned in the specification page 3, line 1 in relation 

to figure 1 however the number is not labeled in the figure 1 drawing. A proposed 

drawing correction, corrected drawings, or amendment to the specification to add the 

reference sign(s) in the description, are required in reply to the Office action to avoid 

abandonment of the application. The objection to the drawings will not be held in 

abeyance. 

2. The drawings are objected to because Figure 2 fails to provide written labels of 

the block diagram to provide a sufficient description of the drawing. A proposed 

drawing correction or corrected drawings are required in reply to the Office action to 

avoid abandonment of the application. The objection to the drawings will not be held in 

abeyance. 

·Claim Rejections- 35 USC§ 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set ~ 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and ·' \,, 
the prior art are such that the subject matter as a whole would have been obvious at the time the \, 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Application/Control Number: 10/027,391 

Art Unit: 2644 

Page 3 

4. Claims 1 and 3 are rejected under 35 U.S. C. 103(a) as being unpatentable over 

Schatz et al. (US Patent No. 5,946,343) in view of Schilling (US Patent No. 6,327,297) 

and in further view of Schwab (US Patent No. 4,845,751 ). 

Regarding claim 1 Schatz et al. (hereinafter, "Schatz"), discloses a wireless 

speaker system wherein the transmitter 22 transmits a wireless signal from an audio 

source 26 (see figure 1 ). The transmitter comprises of an anti-aliasing filter SOA, which 

reads on a low pass filter, which is in communication with an AID converter digital filter 

52 in communication with a correction encoder 98 in communication with an interleaver 

100 which is in communication with a modulator 1 03 wherein a code generator 308 is 

also incorporated and at a juncture that is in communication with a quadrature phase 

shift keying (QPSK) scheme 104 which is used and further output for wireless 

transmission through antenna 38 (see figures 4A and 48). Schatz discloses that a 

binary-phase keying scheme could also be used however it is well known in the art that 

many modulation types are equivalent and could be substituted for the QPSK (col. 10-

lines 8-~ 1 ). Schilling also discloses that there are suitable equivalent modulation types, 

which include PSK, BSPK, QPSK, DPSK and M-ary phase shift' keying (col. 5-lines 10-

18). Therefore it would,have been obvious to one of ordinary skill in the art to use an 

equivalent form of modulation such as differential phase shift key in order to modulate 

the signal and be transmitted in the 2.4 GHz band. 

Schatz discloses wireless transmission between two speakers. However, it is 

well known to have wireless speakers as well as wireless headphones. Schwab 

discloses wireless stereo headphones wherein the wireless headphone that uses an 

' ' 
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Art Unit: 2644 

accessory plug-in transmitter that can be easily installed to a conventional 

Page4 

receiver/amplifier by simply plugging it into the receiver's headphone jack (col. 1-lines 

47-51 ). It would have been obvious for one of ordinary skill in the art at the time the 

invention was made to provide wireless transmission of signals as taught by Schatz to 

wireless headphones via a plug-in transmitter as discloses in Schwab for the purpose of 

providing privacy to the listener without the constrains of wires. 

Regarding claim 3, Schatz in view of Schilling and in further view of Schwab 

discloses everything claimed as applied above (see claim 1 ). Schilling discloses an 

equivalent modulator maybe a M-ary phase shift keying modulation where M is larger 

than, four and would therefore read on a 64-ary modulator. 

Claim Rejections - 35 USC § 103 

5. Claims 2 and 4 are rejected under 35 U.S. C. 103(a) as being unpatentable over 

Schatz et al. (US Patent No. 5,946,343) in view of Schilling (US Patent No. 6,327,297), 

Schwab (US Patent No. 4,845,751) and in further view of Uramoto (US Patent No. 

6,278,751 ). 

Regarding clai~ 2, Schatz in view of Schilling and in further view of Schwab 
'\ 

di,scloses everything claimed as applied above (see claim 1 ). Schatz further discloses 

the incoming signal fed from the receiver antenna 40 to a bandpass filter 138 which is in 

communication with the receiver front end 140 and into circuitry 146 which performs the 

down conversion at the juncture 158 in combination with the receiver code generator 

144 which is in combination with the demodulator 148 in communication with the de- \ 
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interleaver 200 in combination with the decoder 198 in communication with the D/A 

converter in communication with the analog filter in communication with a power 

amplifier wherein it is well known in the art to include a power amplifier and therefore 

would have been obvious to provide one in order to strengthen the audio signal which is 

driven to the speaker. Schatz discloses an error correction decoder 198 but does not 

specifically disclose or fairly suggest a Viterbi decoder. However, the examiner 

maintains that Viterbi decoders are well known in the art. Uramoto discloses a receiver 

for broadcasting data. Uramoto further discloses demodulated data supplied to Viterbi 

decoder circuit 16 in which it is deinterleaved and subjected to error correction and 

supplied to audio' decoder circuit 17. It would have been obvious to one of ordinary.skill 

in the art at the time the invention to use a Viterbi decoder and decoder circuit in the 

system disclosed by Schatz for an equivalent decoder for deinterleaving and error 

correction, of desired data transmission. 

Regarding claim 4, it would have been obvious to use a 64-ary demodulator in 

order to demodulate the signal from the modulator discussed in claim 3. 

'· 

Claim Rejections- 35 USC§ 103 

" 6. Claims 5 and 6 are rej~cted under 35 U.S. C. 1 03(a) as being unpatentable over 

Schatz et al. (US Patent No. 5,946,343) and Schwab (US Patent No. 4,845,751) and in 

further view of Uramoto (US Patent No. 6,278,751 ). 

Regarding claim 5, Schatz discloses the incoming signal fed from the receiver 

antenna 40 to a bandpass filter 138 which is in communication with the receiver front 
\ 

' 
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end 140 and into circuitry 146 which performs the down conversion at the juncture 158 

in combination with the receiver code generator 144 which is in combination with the 

demodulator 148 in communication with the de-interleaver 200 in combination with the 

decoder 198 in communication with the D/A converter in communication with the analog 

filter in communication with a power amplifier wherein it is well known in the art to 

include a power amplifier and therefore would have been obvious to provide one in 

order to strengthen the audio signal which is driven to the speaker. Schatz discloses an 

error correction decoder 198 but does not specifically disclose or fairly suggest a Viterbi 

decoder. However, the examiner maintains that Viterbi decoders are well known in the 

art. Uramoto disCloses a receiver for broadcasting data. Uramoto further discloses . 

demodulated data supplied to Viterbi decoder circuit 16 in which it is deinterleaved and 

subjected to error correction and supplied to audio decoder circuit 17. It would have 

been obvic:>us to one of ordinary skill in the art at the time the invention to use a Viterbi 

decoder and decoder circuit in the system disclosed by Schatz for an equivalent 

decoder for deinterleaving and error correction of desired data transmission. 

" Schatz discloses wireless transmission between two spe~kers. However, it is 

well known to have wireless speakers as well as wireless headphones. Schwab 

" di~closes wireless stereo head_phones wherein it would have been obvious for one of 

ordinary skill in the art at the time the invention was made to provide wireless 

transmission of signals as taught by Schatz to a receiver in the wireless headphones for 

the purpose of providing privacy to the listener without the constrains of wires. 

Regarding claim 6, see Examiner's comments regarding claim 3. 
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Claim Rejections - 35 USC § 103 

Page 7 

Claim 7 is rejected under 35 U.S. C. 103(a) as being unpatentable over Schotz et 

al. (US Patent No. 5,946,343) in view of Schilling (US Patent No. 6,327,297), Schwab 

(US Patent No. 4,845,751) and in further view of Uramoto (US Patent No. 6,278,751 ). 

Regarding claim 7, Schotz discloses a wireless speaker system wherein the 

transmitter 22 transmits a wireless signal from an audio source 26 (see figure 1 ). 

Schotz discloses wireless transmission between two speakers. However, it is well 

known to have wireless speakers as well as wireless headphones. Schwab discloses 

wireless stereo headphones wherein the wireless headphone that uses an accessory 

plug-in transmitter that can be easily installed to a conventional receiver/amplifier by 

simply plugging it into the receiver's headphone jack (col. 1-lines 47-51 ). It would have 

been obvious for one of ordinary skill in the art at the time the invention was made to 

provide wireless transmission of signals as taught by Schotz to wireless headphones via 

a plug-in transmitter as discloses in Schwab for the purpose of providing privacy to the 
'· 

listener without the constrains of wires. 

The transmitter 90mprises of an anti-aliasing filter 50A, which reads on a low 

" 
pass filter, which is in communication with an AID converter digital filter 52 in 

communication with a correction encoder 98 in communication with an interleaver 1 00 

which is in communication with a modulator 1 03·wherein a code generator 308 is also 

incorporated and at a juncture that is in communication with a quadrature phase shift 

keying (QPSK) scheme 104 which is used and further output for wireless transmission 
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through antenna 38 (see figures 4A and 48). Schatz discloses that a binary-phase 

keying scheme could also be used however it is well known in the art that many 

modulation types are equivalent and could be substituted for the QPSK (col. 1 0-lines 8-

11 ). Schilling also discloses that there are suitable equivalent modulation types, which 

include PSK, BSPK, QPSK, DPSK and M-ary phase shift keying (col. 5-lines 10-18). 

Therefore it would have been obvious to one of ordinary skill in the art to use an 

equivalent form of modulation such as differential phase shift key in order to modulate 

the signal and be transmitted in the 2.4 GHz band. 

Schatz further discloses the incoming signal fed from the receiver antenna 40 to 

a bandpass filter 138 which is in communication with the receiver front end 140 and-into 

circuitry 146 which performs the down conversion at the juncture 158 in combination 

with the receiver code generator 144 which is in combination with the demodulator 148 

in communication with the de-interleaver 200 in combination with the decoder 198 in 

communication with the D/A converter in communication with the analog filter in 

communication with a power amplifier wherein it is well known in the art to include a 

power amplifier and therefore would have been obvious to provide one in order to 

strengthen the audio signal which is driven to the speaker. Schatz discloses an error 

c?rrection dec~der 198 but does not specifically disclose or fairly suggest a Viterbi 

decoder. However, the examiner maintains that Viterbi decoders are well known in the 

art. Uramoto discloses a receiver for broadcasting data. Uramoto further discloses 

demodulated data supplied to Viterbi decoder circuit 16 in which it is deinterleav:ed and ' 

subjected to error correction and supplied to audio decoder circuit 17. It would have 
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been obvious to one of ordinary skill in the art at the time the invention to use a Viterbi 

decoder and decoder circuit in the system disclosed by Schatz for an equivalent 

decoder for deinterleaving and error correction of desired data transmission. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Wang et al. (US Patent No. 5,671,255) discloses a method and apparatus for 

determining coding rate in a wireless communication system. 

Cai et al. (US Patent No. 5,960,040) discloses communication signal processors 

and methods. 

Gevargiz et al. (US Patent No. 6,301,313) discloses mobile digital radio system 

with spatial and time diversity capability. 

Takagi (US Patent No. 6, 11,473) discloses a receiving apparatus for digital 

broadc~sting. 

Schuchman et al. (US Patent No. 5,283,780) discloses a digital audio 

broadcasting system. ·" 

' 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Elizabeth A. McChesney whose telephone number is 

(703) 308-4563. The examiner can normally be reached Monday- Friday, 8:00am- ~ · 

4:30pm. 
\ 
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Application/Control Number: 10/027,391 

Art Unit: 2644 

Page 10 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Forester W. lsen can be reached on (703) 305-4386. 

Any response to this action should be mailed to: 

Commissio'ner of Patents and Trademarks 

Washington, D.C. 20231 

Or faxed to: 

(703) 872-9314 (for Technology Center 2600 only) 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 

Drive, Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703) 305-

4700. 

EAM£.:1JW\. 
August20,2002 

' 

'Cp-J~ 
FO\iESTER \~' ISEN 

SUPERVISORY PATENT EXAtj11NER 
TECHNOLOGY CENTER ziOO 

' ' 
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Filing Date: 
Group Art Unit: 
Examiner: 
For: 
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10/027,391 
C. EARL WOOLFORK 
12-21-01 
2644 
MCCHESNEY, ELIZABETH A. 
WIRELESS DIGITAL AUDIO SYSTEM 

TO THE ASSISTANT COMMISSIONER FOR PATENTS: 

U.S. Express Mail 

:· ., EL870683609US 

The following is .submitted in response to Examiner's Action, Paper No. 03, dated 
\ 

September 6, 2002. 

Applicant respectfully submits the following amendments to the application in order to 

clarify the specification, drawings and claims. ~roposed drawing corrections are submitted 

herewith. 
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a; 

AMENDMENTS 

In the Drawings: 

A proposed corrected drawing sheet is submitted herewith. 

In the Claims: 

Please cancel claims 1 and 2 without prejudice or disclaimer of the subject matter 

contained therein. 

Please amend the claims as follows: 

3. (Amended) The wireless digital audio system 7 wherein said modulator is a 64-

Ary modulator. 

4. (Am~nded) The wireless digital audio system 7 wherein said demodulator is a 

64 Ary demodulator. 

'· 

- 2 -
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REMARKS 

Attached hereto is a marked-up version of the changes made to the application by this 

Amendment. 

Reexamination and reconsideration of this application as amended is requested. By this 

amendment, corrections have been made in the drawings and claims 1 and 2 have been 

cancelled. Figur~ 1 has been amended to add reference designator 10. 

The drawings have been objected to as failing to comply with 37 CFR 1 .84 (P)(5) because 

they not include the reference number 10 that is referred to in the specification on page 3, line 1. 

A proposed drawing amendment is enclosed. 

The drawings have also been objected to because Figure 2 fails to provide written labels of 

the block diagram to provide a sufficient description of ~h~ drawing. It is believed that Figure 2 . . -:.:. 

and Figure 3 are illustrated with all of the proper refereriqe numbers that were used due to the 

size of the blocks in the block diagram. Do both Figures 2 and 3 have to be increased in size to 

allow envy of written word labels? 

Claims 1 and 3 have been rejected under 35 USC 1 03(a) as being unpatentable over 
l. 

Schatz (U.S. Patent No .. 5,946,343) in view of Schilling (U.S. Patent No. 6,327,297) and in 
'\ 

fur:ther view of Schwab (U.S. Pa_tent No. 4,845,751 ). Claim 1 has been cancelled. Claim 3 has 

been amended to be dependent on claim 7. ~esponse regarding claim 3 is included with claim 7. 

Claims 2 and 4 have been rejected under 35 USC 1 03(a) as being unpatentable over 

Schatz et al. ('343) in view of Schilling ('297), Schwab ('751) and further in view of Uramoto 
' 

('751 ). Claim 2 has been cancelled. Claim 4 has been amended to be dependent on claim 7'-. 

- 3 -
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Response regarding claim 4 is included with claims 5 and 7. 

Claims 5 and 6 have been rejected under 35 USC 1 03(a) as being unpatentable over 

Schotz ('343) and Schwab ('751) and in further view of Uramoto ('751). The examiner states 

that Schotz discloses the incoming signal fed from a receiver antenna 40 to be processed by a 

bandpass filter 138 into circuitry 146 that performs down conversion at juncture 158 in 

combination with code generator 144. There is a demodulator 148, de-interleaver 200 and a 

decoder 198 that is in communication with a D/A converter and an analog filter. The examiner 

remarks that use of a power amplifier would be obvious. The examiner further comments that 

the Schotz error correcting decoder 198 is not specifically a Viterbi decoder, but that Uramoto 

discloses such a decoder with demodulated data supplied by circuit 16 in which deinterleaving is 

performed. The examiner states it would have been obvious to use such circuitry in the Schotz 

art. Schotz does not disclose transmission to a wireless headphone; however, the examiner 

states Schwab discloses wireless headphones and use of such with the Schotz art would be 

obvious. 

The examiner references the comments regarding claim 3 as applying to the rejection of 

claim 6. 

The wireless system disclosed by Schotz is a speaker based system and therefore does 

not anticipate the problems in obtaining good sound quality in a wireless headphone system. The 

Schwab system does not disclose or anticipate solving this issue either. The system disclosed is 

a basic wireless communication system emphasizing a structure to control a transmitter. 

The instant inventi-on discloses the uniqueness between wireless speaker design and 

' . wireless headphone design. The wireless speaker, designed by Schotz is stationary (with respect 

to the transmitter) receiving components. The wirele~s headphones, used in the instant 

application, are non-stationary (with respect to the transmi~ter). As a result, the relative motion 

between a transmitter and a mobile receiver (the headphqnes) produces different small-seal~ 

multipath (i.e., fading) than a transmitter that communicates with a non-mobile receiver (wireless-..~<. 

- 4 -
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speaker). Small-scale multipath (fading) occurs when two or more versions of a transmitted 

signal arrive at the receiver (in this case, the wireless headphones) at slightly different times. 

This deteriorates communication between a transmitter and receiver. Since the instant invention 

user is often in motion, a more sophisticated digital communication design is required because an 

increased presence of small-scale multipath (fading) exists when a digital receiver (the 

headphones) is in motion. Design provisions for this degree of small-scale multipath (fading) are 

included in the instant invention (e.g., Diversity and Equalization techniques). In addition, the 

radio frequency (RF) power design constraints are different for a wireless speaker system and a 

wireless headphone system. This is because the headphones are mounted directly on the users 

head (unlike wireless speakers), so the RF power received at the headphones must be 

considerably lower than the RF power received by wireless speakers (such as those in Schatz 

design). Schatz b13sic design does not include the elements necessary for compensation of a 

mobile receiver as claimed in the instant invention. 

Regarding the wireless headphone device design by Schwab. It is not a portable 

communication system that may be used with a compllter, laptop, portable CD player, etc. to 

provide per~onal listening pleasure that accommodate multiple users. Schwab describes a device 

that is used in conjunction with a "conventional stereo receiver/amplifier" (i.e., a home stereo 

system). The patent does not address mobile receiver issues to support the Schatz design. 

Additional. differences between Schwab's device and the instant invention include the following. 

Schwab's device requires "minor modifications to the receiver amplifier" to remotely activate a 

"SCAN" and "SEEK" fe~ure that allows the user to select program material. The instant 

inv.ention requires no modifications to existing audio devices. Clearly the two devices are 

different in function and design. Combining the two references is not obvious to produce the 

claimed design of applicant. 

Claim 7 has been rejected under 35 USC 1 03(a) as being unpatentable over Schatz (' 3,43) 

in view of Schilling ('297), Schwab ('751) and in further view of Uramoto ('751 ). The examiner\ 

- 5 -

Samsung Exhibit 1003, Page 43 of 65 
Samsung Electronics Co., Ltd. et al. v. One-E-Way, Inc. 

IPR2025-01541 
 



states Schotz discloses a wireless speaker system with transmitter 22 transmitting a wireless 

signal from an audio source 26. Further comments about wireless speakers are similar to the 

comments regarding claim 5. It is further stated that Schwab discloses wireless stereo 

headphones that use an accessory plug-in transmitter for use with a conventional 

receiver/amplifier by plug in to a headphone jack. The examiner states that it would have been 

obvious to combine these two disclosures. 

It is further stated by the examiner that the Schotz transmitter includes an anti-aliasing 

filter 50A that reads on a low pass filter that communicates with an AID converter digital filter 52 

that communicates to correction encoder 98, an interleaver 100, a modulator 103 and an 

included code generator 308, and at a juncture with a quadrature phase shift keying scheme 104 

to output a wire_less transmission through antenna 38. The examiner further comments that 

Schilling discloses equivalent modulation types that include M-ary and therefore it would be 

obvious to modulate the signal in_ Schotz as in the instant invention and to transmit iri the 2.4 

GHz band. 

The remainder of the examiner's comments relate to the receiver element and are similar 

to those for claim 5. 

The remarks to the examiner's comments regarding claim 7 are the same as those 

presented regarding claim 5. Systems with headsets for use by individuals while moving that are 

in wirele~s communication with a transmitter have not addressed the issue of degradation of 

signal qualitY and sound quality as presented in the instant application invention. Headsets have 

existed for a long time a0d no one has invented a quality system for such use as evidenced by 
'\ 

th~ remarks here!n. To encompctss the applied for inventive elements at a minimum three patents 

must be cited and, in the cas.e of the use. of a headset, the wireless headset is a simplistic 

receiver that is oriented toward control of the transmitter. It is believed that none of the cited art 

anticipates solving the signal degradation problem caused by user motion and the system element 

combinations are not obvious. 

- 6 -
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The combination of elements as claimed in the instant invention use functions that may be 

found individually or in combination other than as presented in the instant application. This 

includes the use of a Viterbi decoder as cited from the Uramoto patent for a receiver for 

broadcast data. In spite of the existence of such elements for a long time, there has been no 

unique combination of the elements as in the instant invention associated with a headset 

involving a moving receiver as claimed by applicant. There has been a long felt need for an 

improved signal quality wireless headset system. 

Regarding the examiners rejection of claims 3, 4 and 6, the Schatz art does not anticipate 

the use with a wireless headset nor do any of the cited patents address the signal degradation 

based on headset receiver motion. Specifically, the Schilling patent is related to PCS devices, i.e., 

cell phones that require different design parameters than a digital audio device. For example, the 

bit rate requirement for a quality audio device such as a cell phone is 32 kilobits per second, while 

high fidelity sound such as music must operate at a minimum bit rate of 1.4 megabits per second. 

It ·is believed with the clarifying amendments that the uniqueness of the instant invention 

is not disclosed in the cited art. While headphones have been known for some time, wireless 

versions have not addressed the issue ·of high quality tran$mission for good sound reproduction. 

There has been a long felt need for a solution to this problem. Applicant believes that a solution 

to wireless headphone use with the signal quality was not obvious to those involved in the art of 

wireless headphone design. 

AC::cordingly it is believed that the rejections under 35 USC Section1 03{a) have been 

overcome by canceling and amending of the claims and the remarks, and withdrawal thereof is 

respectfully requested. " 

" In view of the above, it is submitted that the claims are in condition for allowance. 

Reconsideration of the cause for rejections and objections is requested. Allowance of claims 1 

through 4 is earnestly solicited. 

No additional fee for claims is seen to be required. 

\;;. 
\ 
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If you have any questions do not hesitate to contact me. 

Very truly yours, 

YJ~~ 
DENNIS W. BEECH 
Reg. No.: 35,443 

DWB/ab 

Attachments: Version with Markings to Show Changes Made 
1 Drawing Sheet with Red Line Changes 

- 8 -
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Claims: 

Claims 1 and 2 have been canceled. 

The claims have been amended as follows: 

3. (Amended) The [audio transmitter] wireless digital audio system [1] Z wherein 

said modulator is a 64-Ary modulator. 

4. (Amended) The [audio transmitter] wireless digital audio system [2] l 

wherein said demodulator is a 64 Ary demodulator. 

'· 

~-
\' 

- 9 -
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Page 2 

DETAILED ACTION 

1. This action is in response to applicant's response filed on November 26, 2002. 

Claims 3-7 are now pending in the present application. This action is made final. 

Claim Rejections- 35 USC§ 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time th.e 
invention was made to a perso·n having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 5 is rejected under 35 U.S. C. 103(a) as being unpatentable over Schatz et 

al. (US Patent No. 5,946,343) and Schwab (US Patent No. 4,845,751) and in further 

view of Uramoto (US Patent No. 6,278, 751 ). 

Regarding claim 5, Schatz discloses the incoming signal fed from the receiver 

antenna 40 to a bandpass filter 138 which is in communication with the receiver front 

end 140 and into circuitry 146 which performs the dowrr conversion at the juncture 158 

in combination with th~re.ceiver code generator 144 which is in combination with the ., 

demodulator 148. in communication with the de-interleaver 200 in combination with the 

decoder 198 in communication with the D/A converter in communication with the analog 

filter in communication with a power amplifjerwherein it is well known in the art;to 

include a power amplifier and therefore would have been obvious to provide one in 

'· 

order to strengthen the audio signal which is driven to the speaker. Schatz discloses an 
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error correction decoder 198 but does not specifically disclose or fairly suggest a Viterbi 

decoder. However, the examiner maintains that Viterbi decoders are well known in the 

art. Uramoto discloses a receiver for broadcasting data. Uramoto further discloses 

demodulated data supplied to Viterbi decoder circuit 16 in which it is deinterleaved and 

subjected to error correction and supplied to audio decoder circuit 17. It would have 

been obvious to one of ordinary skill in the art at the time the invention to use a Viterbi 

decoder and decoder circuit in the system disclosed by Schatz for an equivalent 

decoder for deinterleaving and error correction of desired data transmission. 

Schatz discloses wireless transmission between two speakers. However, it is 

well known to have wireless speakers as well as wireless headphones. Schwab 

discloses wireless stereo headphones wherein it would have been obvious for one of 

ordinary skill in the art at the time the invention was made to provide wireless 

transmission of signals as taught by Schatz to a receiver in the wireless headphones for 

the purpose of providing privacy to the listener without the constrains of wires. 

4. Claim 6 is rejected under 35 U.S. C. 103(a) as being unpatentable over Schatz et 

a!. (US Patent No. 5,946,343)-in view of Schilling (LJS Patent No. 6,327,297), Schwab 

(US Patent No. 4,845,751) and in further view of Uramoto (US Patent No. 6,278,751 ). 

Regarding claim 6, Schatz in view of Schilling discloses everything claimed as 

applied above (see claim 5). Schatz discloses that a binary-phase keying scheme could 

also be used however it is well known in the art that many modulation types are 

equivalent and could be substituted for the QPSK (col. 1 0-lines 8-11 ). Schilling also 

\ .. 
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discloses that there are suitable equivalent modulation types, which include PSK, 

Page4 

BSPK, QPSK, DPSK and M-ary phase shift keying (col. 5-lines 10-18). Therefore it 

would have been obvious to one of ordinary skill in the art to use an equivalent form of 

modulation such as differential phase shift key in order to modulate the signal and be 

transmitted in the 2.4 GHz band. 

Claim Rejections- 35 USC§ 103 

5. Claims 3-4 and 7 are rejected under 35 U.S. C. 1 03(a) as being unpatentable 

over Schatz et al. (US Patent No. 5,946,343) in view of Schilling (US Patent No. 

6,327,297), SchWab (US Patent No. 4,845,751) and in further view of Uramoto (US 

Patent No. 6,278,751). 

Regarding claim 7, Schatz discloses a wireless speaker system wherein the 

transmitte: 22 transmits a wireless signal from an audio source 26 (see figure 1 ). 

Schatz discloses wireless transmission between two speakers. However, it is well 

known to have wireless speakers as well as wireless headphones. Schwab discloses 

' wireless· stereo headphones wherein the wireless headphone that uses an accessory 

plug-in transmitter that can be easily installed to a conventional receiver/amplifier by 

~ ' 
simply plugging it into the .receiver's headphone jack (col. 1-lines 47-51 ). It would have 

' ' ' 
been obvious for one of ordinary skill in the art at the time the invention was made to 

~ ·-, :· ::: 

provide wireless transmission of signals as taught by Schatz to wireless headphones via 

a plug-in transmitter as discloses in 'Schwab for the purpose of providing privacy to the , . 

listener without the constrains of wires. 
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The transmitter comprises of an anti-aliasing filter SOA, which reads on a low 

pass filter, which is in communication with an AID converter digital filter 52 in 

communication with a correction encoder 98 in communication with an interleaver 1 00 

which is in communication with a modulator 1 03 wherein a code generator 308 is also 

incorporated and at a juncture that is in communication with a quadrature phase shift 

keying (QPSK) scheme 104 which is used and further output for wireless transmission 

through antenna 38 (see figures 4A and 48). Schatz discloses that a binary-phase 

keying scheme could alsb be used however it is well known in the art that many 

modulation types are equivalent and could be substituted for the QPSK (col. 1 0-lines 8-

11 ). Schilling also discloses that there are suitable equivalent modulation types, which 

include PSK, BSPK, QPSK, DPSKand M-ary phase shift keying (col. 5-lines 10-18). 

Therefore it would have been obvious to one of ordinary skill in the art to use an 

equivalent-form of modulation such as differential phase shift key in order to modulate 

the signal and be transmitted in the 2.4 GHz band. 

Schatz further discloses the incoming signal fed from the receiver antenna 40 to 

a bandpass filter 138 which is in communication with the receiver front end 140 and into 

circuitry 146 which perfprms the down conversion at the juncture 158 in combination 

' 
with the receiver code generator 144 which is in combination with the demodulator 148 

in communication with the de~interleaver 200 in combination with the decoder 198 in 

communication with the D/A converter in communication with the analog filter in 

communication with a power amplifier wherein it is well known in the art to include a 

power amplifier and therefore would have been obvious to provide one in order to 
\ 

' 
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strengthen the audio signal which is driven to the speaker. Schatz discloses an error 

correction decoder 198 but does not specifically disclose or fairly suggest a Viterbi 

decoder. However, the examiner maintains that Viterbi decoders are well known in the 

art. Uramoto discloses a receiver for broadcasting data. Uramoto further discloses 

demodulated data supplied to Viterbi decoder circuit 16 in which it is deinterleaved and 

subjected to error correction and supplied to audio decoder circuit 17. It would have 

been obvious to one of ordinary skill in the art at the time the invention to use a Viterbi 

decoder and decoder circuit in the system disclosed by Schatz for an equivalent 

decoder for deinterleaving and error correction of desired data transmission. 

Regarding claim 3, the references listed above disclose everything claimed as 

applied above (see claim 7). Schatz discloses that a binary-phase keying scheme could 

also be used however it is well known in the art that many modulation types are 

equivalent and could be substituted for the QPSK (col. 1 0-lines 8-11 ). Schilling also 

discloses that there are suitable equivalent modulation types, which include PSK, 

BSPK, QPSK, DPSK and M-ary phase shift keying (col. 5-lines 10-18). Therefore it 

would have been obvious to one of ordinary skill in the art to use an equivalent form of 

modulation such as diffE3rE?ntial phase shift key in order to modulate the signal and be 

transmitted in the 2.4 GHz band. 

Regarding claim 4, the references listed above disclose everything claimed as 

applied above (see claim 7). It would have been obvious. to use a 64-ary demo9ulator 

in order to demodulate the signal from the modulator discussed in claim 3. 
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Response to Arguments 

6. Applicant's arguments filed 11/26/02 have been fully considered but they are not 

persuasive. 

According to the MPEP, 37 CFR 1.111, general arguments in filing a response, 

for example, "the uniqueness of the instant invention is not disclosed in the cited art" 

does not constitute patentablility. A 103 rejection can only be overcome when the 

combination of references does not teach or imply a limitation in the claims or it would 

not have been obvious to one of ordinary skill in the art to recognize the well-known 

teaching for combination. 

In this case, the application is dealing with known technology, which is to achieve 

receiving reliable data transmission in a high mobile environment and is presently 

achieved through cell phone technology. The components are well known and are used 

for purposes that are also well known. Therefore it would have been obvious to one of 

ordinary skill in the art to combine obvious technology in an obvious manner to solve a 

common problem of wireless audio. The references teach the known components and 

wireless transmission via headphones is well known and even admitted by the 

applicant. The problem already exists for unreliable analog transmission and can be 

overcome by teachings 'ot digital wireless audio transmission as.shown by the 
' 

references previously cited. Therefore the rejection is maintained for the pending 

claims. 

\ 
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Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 

~xaminer should be directed to Elizabeth A. McChesney whose telephone number is 

(703) 308-4563. The examiner can normally be reached Monday- Friday, 8:00 am -

4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Forester W. I sen can be reached on (703) 305-4386. 

Any respons·e to this action should be mailed to: 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

Or faxed to: 

(703) 872-9314 (for Technology Center 2600 only) 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal 

Drive, Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703) 305-

4700. 

EAM ~ 
February 24, 2003 

·~~ 
FORESTER W. !SEN 

SUPER\'(SORY PATENT EXAMINER 
T~~::.':~;:J:..C:SY Cti~TER 2¢[;0 

' . 

\ ,, 
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