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Case 5:18CV@8356ABESP DOCUEIIE—jiii:3 Filerit){32"20mg Page: 1 of 1 Page in #:81

A0 120 ' ev. 08/10

Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the US. District Court Central District of California. Eastern Division on the following

[I Trademarks or IZPatents. ( [I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

2/20/2018 Central District of California. Eastern Division
PLAINTIFF DEFENDANT

Sleep Number Corporation Sizewise Rentals, L.L.C.

 

DATE INCLUDED INCLUDED BY

El Amendment [I Answer [I Cross Bill [I Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy Sleep Number Corp.
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Case 5:18CV0835?ABESP DOCUEIIE—jiii:3 Filerit){32"20mg Page: 1 of 1 Page in #:81

A0 120 ' ev. 08/10

Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the US. District Court Central District of California. Eastern Division on the following

[I Trademarks or IZPatents. ( [I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

2/20/2018 Central District of California. Eastern Division
PLAINTIFF DEFENDANT

Sleep Number Corporation American National Manufacturing. Inc.

 

DATE INCLUDED INCLUDED BY

El Amendment [I Answer [I Cross Bill [I Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy Sleep Number Corp.

EXHIBIT 2003
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A0 120 (Rev. 08/ i0)

Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FiLiNC OR DETERMINATION OF AN

TO:

P.O. Box 1459 ACTION REGARDiNG A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
in Compliance with 35 use § 291') and/or l5 U.S.C. § ”if: you are hereby advised that a court action has been

filed in the US District Court Northern District of Texas, Dallas Division on the following

C] 'l‘radcmarks or :1 Patents. ( C] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED us. DISTRICT COURT

3:17—cv~3517-B 12/29/2017 Northern District of Texas, Dallas Division
PLAINTIFF DEFENDANT

Sleep Number Corporation American National Manufacturing lnc

PATENT OR DATE OF PATENT . ‘ .. :7 , a R I"
TRADEMARK NO OR TRADEMARK HOLDER OF PATENT OR TRADEM'

1 5,904,172 5/18/1999 Sleep Number Corporation

2 9,7311 54 8/22/2017 Sleep Number Corporation

3 8,769,747 7/8/2014 Sleep Number Corporation

In the above—entitled case, the following patentt'sv trademrk(s) have been included:

DATE INCLUDED iNCLUDED BY

 
.. Amendment [2 Answer [3 Cross Bill [:1 Otiieri’lcading

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM‘ I

 
in the above-"entitled case, the following decision has been rendered orjudgemem issued:

DECISION/JUDGEMENT

Plaintiffs Notice of Voluntary Dismissal filed (copy attached).

CLERK (BY) DEPUTY CLERK DATE

Karen Mitchell s/K. Chang 2/20/2018

Copy lmllpon initiation of action, mail this copy to Director Copy 3mlipon termination of action, mail this copy to Director
Copy Zmlipon filing document adding patent(s), mail this copy to Director Copy Maire file copy Sleep Number Corp-
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Case 3:17-cv-03517-N Document 27 Filed 02/20/18 Page 1 of 3 PagelD 130

IN THE UNITED STATES DISTRICT COURT

FOR THE NORTHERN DISTRICT OF TEXAS

DALLAS DIVISION

SLEEP NUMBER CORPORATION,

Plaintifi‘,
Civil Action No. 3: 17—cv—035 17—N

V.

JURY TRIAL DEMANDED

AMERICAN NATIONAL

MANUFACTURING, INC.,

Defendant.

 
PLAINTIFF’S NOTICE OF VOLUNTARY DISMISSAL

Pursuant to Fed. R. Civ. P. 41(a)(1)(A)(i), Plaintiff Sleep Number Corporation hereby

gives notice that the above—captioned action is voluntarily dismissed, Without prejudice, against

Defendant American National Manufacturing, Inc. This notice is being filed with the Court

before Defendant has served an Answer or Motion for Summary Judgment in this action and thus

does not require a court order.

Dated: February 20, 2018 /s/Amy E. LaValle

Amy E. LaValle
State Bar No. 24040529

WICK PHILLIPS GOULD & MARTIN, LLP

3131 McKinney Avenue, Suite 100

Dallas, TX 75204

Tel: (214) 692—6200

Fax: (214) 692—6255

amy.lavalle @ Wickphillips .com

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500
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Case 3:17-cv-03517-N Document 27 Filed 02/20/18 Page 2 of 3 PagelD 131

Steven A. Moore (admitted pro hac vice)

Nicole S. Cunningham (admitted pro hac vice)
PILLSBURY WINTHROP

SHAW PITTMAN LLP

501 West Broadway, Suite 1100

San Diego, CA 92101—3575

Tel: (619) 234—5000

Fax: (619) 236—1995

callie.bjurstrom@pillsburylaw.com

steve .moore @ pillsburylaw .Com

nicole.cunningham@pillsburylaw.Com

Kecia J. Reynolds (admitted pro hac vice)
PILLSBURY WINTHROP

SHAW PITTMAN LLP

1200 Seventeenth Street, NW

Washington, DC 20036

Tel: (202) 663—8000

Fax: (202) 663—8007

kecia.reynolds @ pillsburylaw.com

Andrew S. Hansen (admitted pro hac vice)

Archana Nath (admitted pro hac vice)

Elizabeth A. Patton (admitted pro hac vice)
FOX ROTHSCHILD LLP

Campbell Mithun Tower, Suite 2000
222 South Ninth Street

Minneapolis, MN 55402

Tel: (612) 607—7000

Fax: (612) 607—7100
ahansen@foxrothschild.com

anath@foxrothschild.com

epatton@foxrothschild.com

2 Sleep Number Corp.
EXHIBIT 2003
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Case 3:17-cv-03517-N Document 27 Filed 02/20/18 Page 3 of 3 PagelD 132

CERTIFICATE OF SERVICE

The undersigned hereby certifies that on February 20, 2018, a true and correct copy of the

foregoing was served electronically Via this Court’s CM/ECF system on all parties receiving

electronic notice.

/s/Amy E. LaValle

Amy E. LaValle

3 Sleep Number Corp.EXHIBIT 2003
|PR2019-00500
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A0 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Northern District of Texas, Dallas Division on the following

D Trademarks 0r EPatents. ( D the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

3:17-cv-3518-M 12/29/2017 Northern District of Texas, Dallas Division
PLAINTIFF DEFENDANT

 

Sleep Number Corporation Sizewise Rentals LLC

 
In the above%ntit1ed case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

D Amendment D Answer B Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK N0 OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
In the aboveientitled case, the following decision has been rendered 0r judgement issued:

DECISION/JUDGEMENT

Notice of Dismissal

CLERK (BY) DEPUTY CLERK DATE

Karen Mitchell s/Y. Pace 2/20/2018

 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—Up0n termination of action, mail this copy to Director
Copy 2—Up0n filing document adding patent(s), mail this copy to Director Copy 4—Case file copy Sleep Number Corp.

EXHIBIT 2003
|PR2019-00500
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A0 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Northern District of Texas, Dallas Division on the following

D Trademarks 0r EPatents. ( D the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

3:17-cv-3517-B 12/29/2017 Northern District of Texas, Dallas Division
PLAINTIFF DEFENDANT

 

Sleep Number Corporation American National Manufacturing Inc

 
In the above%ntit1ed case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

D Amendment D Answer B Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK N0 OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
In the aboveientitled case, the following decision has been rendered 0r judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Karen Mitchell s/A. Lowe 12/29/2017

 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—Up0n termination of action, mail this copy to Director
Copy 2—Up0n filing document adding patent(s), mail this copy to Director Copy 4—Case file copy Sleep Number Corp.

EXHIBIT 2003
IPR2019-00500
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A0 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Northern District of Texas, Dallas Division on the following

D Trademarks 0r EPatents. ( D the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

3:17-cv-3518-M 12/29/2017 Northern District of Texas, Dallas Division
PLAINTIFF DEFENDANT

 

Sleep Number Corporation Sizewise Rentals LLC

 
In the above%ntit1ed case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

D Amendment D Answer B Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK N0 OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
In the aboveientitled case, the following decision has been rendered 0r judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Karen Mitchell s/A. Lowe 12/29/2017

 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—Up0n termination of action, mail this copy to Director
Copy 2—Up0n filing document adding patent(s), mail this copy to Director Copy 4—Case file copy Sleep Number Corp.

EXHIBIT 2003
IPR2019-00500

Page 9
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UNITED STATES PATENT AND TRADEMARK OFFICE
 

Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450
Alexandria. VA 22313-1450

www.uspto.gov

 
FISH & RICHARDSON PC (TC)
PO BOX 1022

MINNEAPOLIS MN 55440-1022 M A“ Efl
-EC1 2—UI7

OFFICE OF PETITIONS

In re Patent No. 9,737,154 :

Mahoney, et al. : ON REDERMINATION
Issue Date: 08/22/2017 : OF

Application No. 14/283,675 : PATENT TERM ADJUSTMENT

Filing or 371(0) Date: May 21, 2014
Docket No.2 39870-0048002 ‘

This is a redeterrnination of the patent term adjustment in response to the application for patent

term adjustment, filed October 23, 2017, requesting that the patent term adjustment for the above

identified patent be corrected from 16 days to 134 days.

This redetermination of patent term adjustment is not the Director's decision on the

applicant's request for reconsideration for purposes of seeking judicial review under

35 U.S.C. §154(b)(4).

On July 19, 2016, the above-identified application matured into US. Patent No. 9,737,154. The

patent issued with a PTA of 16 days. The PTA of 16 days was calculated based on 456 days of

“A” delay plus 93 days of “B” delay, reduced by 533 days of Applicant delay.

The present petition

Patentees argue that the Office improperly calculated the Applicant delay during the period of

abandonment, purSuanl to 37 CFR 1.704(c)(3). The Office mailed a Notice to File Missing

Parts on June 5, 2014. This Notice set an extendable period for reply of two months. No

extensions of time were obtained. As such, the application became abandoned on August 6,

2014. On February 17, 2015, Applicants filed a petition to revive under 37 CFR 1.137(a). The

petition to revive was granted in a decision mailed on September 21, 2015. Applicants were

assessed 315 days of Applicant delay under 37 CFR 1.704(c)(3) for the abandonment of the

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 10
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Patent No. 9,737,154 Page 2

application. Patentees assert that they should have instead been assessed 285 days. Patentees’

argument has been considered, but is not persuasive.

37 CFR 1.704(c)(3) states that PTA shall be reduced by the number of days beginning on the
date of abandonment of the application, and ending on the earlier of:

i) The date of mailing of the decision reviving the application or accepting late payment

of the issue fee; or

(ii) The date that is four months after the date the grantable petition to revive the
application or accept late payment of the issue fee was filed.

Here, the date that is four months after the datethe grantable petition to revive was filed is June

17, 2015. Accordingly, Applicant delay under 37 CFR 1.704(c)(3) begins on the date of the

abandonment of the application, or August 6, 2014, and ends on June 17, 2015, which equals 315

days.

In addition, Patentees argues that the 27 day period of Applicant delay they were assessed on

February 17, 2015 overlaps with the 315 days they were assessed for the abandonment of the

application. Patentees’ argument has been considered, and is persuasive. As such, the
assessment of 27 days of Applicant delay in this instance is not warranted.

Lastly, Patentees argue that they were improperly assessed 64 days under 37 CFR 1.704(c)(10),
for filing a request for a corrected filing receipt on June 20, 2017. Here, a review of the file
shows that the Office mailed the corrected filing receipt on June 22, 2017. As such, pursuant to

37 CFR 1.704(c)(10), 3 days of Applicant delay should have been assessed, not 64.

Overall PTA Calculation

Me:

“A” delay + “B” delay + “C” delay - Overlap - applicant delay = X

USPTO’s Calculation:

456+93 +0—0—445 = 104 days

Conclusion

Patentees are entitled to PTA of one hundred four (104). Using the formula “A” delay + “B”

delay + “C” delay - overlap - applicant delay = X, the amount of PTA is calculated as following:
456 + 93 + 0—0—445 =104 days.

Patentees are given TWO (2) MONTHS from the mail date of this decision to respond to this

redetermination. Extensions of time under 37 CFR 1.136(a) are permitted. This is not final

agency action within the meaning of 5 U.S.C. § 704.

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500
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Patent No. 9,737,154 Page 3

The application is being forwarded to the Certificate of Corrections Branch for issuance of a
certificate of correction. The Office will issue a certificate of correction indicating that the term

of the above—identified patent is extended or adjusted by one hundred four (104) days.

Telephone inquiries specific to this matter should be directed to the undersigned at (571) 272-
3207.

/C1iffCongo/

Cliff Congo

Attorney Advisor
Office of Petitions

Enc: draft Certificate of Correction

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500
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DRAFT COPY

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT : 9,737,154

DATED : August 22, 2017

INVENTOR(S) : Mahoney et a1.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

On the cover page,

[*] Notice: Subject to any disclaimer, the term of this patent is extended or adjusted under
35 USC 154(b) by 16 days.

Delete the phrase “by 16 days” and insert — by 104 days-— 
Sleep Number Corp.

EXHIBIT 2003
|PR2019-00500
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Attorney's Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Matthew Glen Hilden Art Unit : 3673

Patent No. : 9,737,154 Examiner : Robert G. Santos

Issue Date : August 22, 2017 Conf. No. : 5177

Serial No. : 14/283,675

Filed : May 21, 2014
Title : SYSTEM AND METHOD FOR IMPROVED PRESSURE

ADJUSTMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

APPLICATION FOR PATENT TERM ADJUSTMENT UNDER 37 C.F.R. § 1.7051b!

Patentees hereby request reconsideration of the Patent Term Adjustment (PTA) accorded

the above-referenced patent. Reconsideration of the final PTA calculation to increase total PTA

from 16 days to 134 days is respectfully requested.

REMARKS

“A Delays” are defined as delays by the US. Patent and Trademark Office (PTO) under

35 U.S.C. § l54(b)(l)(A), which guarantees prompt PTO response. “B Delays” are defined as

delays by the PTO under 35 U.S.C. § l54(b)(l)(B), which guarantees no more than three year

application pendency.

REVIEW OF PATENT TERM ADJUSTMENT CALCULATION
L

‘A Delay”

A first PTO action was due on or before July 21, 2015 (the date that is fourteen months

after May 21, 2014, the date on which the application was filed). The PTO mailed the first

non-final Office Action on October 7, 2016, thereby according a PTO Delay of 444 days.

Patentees do not dispute the PTO’s calculation for this “A Delay” from July 22, 2015 (the day

after the date that is fourteen months after the date on which the application was filed), to

October 7, 2016. See 37 C.F.R. §§ 1.702(a)(1) and 1.703(a)(1).

A PTO action was due on or before April 8, 2017 (the date that is four months after

December 8, 2016, the date on which a response to Office Action was filed). The PTO mailed a

Notice of Allowance on April 20, 2017, thereby according a PTO Delay of LdaLs. Patentees

do not dispute the PTO’s calculation for this “A Delay” from April 9, 2017 (the day after the

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500
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First Named Inventor : Matthew Glen Hilden Attorney Docket: 39870-0048002 / 201400140
Patent No. : 9,737,154

Issued : August 22, 2017
Serial No. : 14/283,675

Filed : May 21, 2014

Page : 2 of 4

date that is four months after the date on which a response to Office Action was filed), to

April 20, 2017. See 37 C.F.R. §§ l.702(a)(2) and l.703(a)(2).

In view of the periods of “A Delay” detailed above, the total “A Delay” for this patent

should be calculated as 456 days (i.e., the sum of 444 days and 12 days).

“B Delay”

The period beginning on May 22, 2017, (the day after the date that is three years after the

date on which the application was filed), and ending August 22, 2017, (the date the patent was

issued), is 93 days in length.

“B Delay” may not include the number of days in the period during which the

application is under continued examination. In the present application, there was no period of

continued examination. See 37 C.F.R. §§ l.702(b)(l) and l.703(b)(l).

In addition, “B Delay” may not include the number of days in the period during which

the application is under appellate review. In the present application, there was no period of

appellate review. See 37 C.F.R. §§ l.702(b)(4) and l.703(b)(4).

In view of the periods of “B Delay” detailed above, the total “B Delay” for this patent

should be calculated as 93 days. The PTO calculated 93 days of delay for issuance of a patent

more than three years after filing. Patentees do not dispute the PTO’s calculation for this

“B Delay” as 93 days. See 37 C.F.R. §§ l.702(b) and l.703(b).

Overlap of “A Delay” and “B Delay”

As detailed above, 456 days of “A Delay” accumulated during the following periods:

July 22, 2015, to October 7, 2016, and

April 9, 2017, to April 20, 2017.

As detailed above, 93 days of “B Delay” accumulated during the following period:

May 22, 2017, to August 22, 2017.

As such, the periods of “A Delay” and “B Delay” do not overlap (i.e., occur on the same

calendar day).

2 Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500
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First Named Inventor : Matthew Glen Hilden Attorney Docket: 39870-0048002 / 201400140
Patent No. : 9,737,154

Issued : August 22, 2017
Serial No. : 14/283,675

Filed : May 21, 2014

Page : 3 of 4

Applicant Delay

A Notice Abandonment was mailed by the PTO on February 4, 2015. Patentees filed a

Petition to Revive Application Under 37 C.F.R. § l.l37(b) on February 17, 2015. A decision

granting the Petition to Revive Application Under 37 C.F.R. § l.l37(b) was mailed by the PTO

on September 21, 2015. Patentees were accorded 315 days delay for a period of abandonment.

Patentees respectfully submit that the period of abandonment should have been accorded a total

Applicant Delay of 285 days, for delay from September 6, 2014, to June 17, 2015.

See 37 C.F.R. § l.704(c)(3).

Patentees were accorded 27 days delay for failure to provide an application in condition

for examination within eight months from the date on which the application was filed. Patentees

respectfully submit that the period of delay should have been accorded a total Applicant Delay of

M, as this delay from January 22, 2015, to February 17, 2015, overlaps with the period of

abandonment. See 37 C.F.R. § l.704(c) and 37 C.F.R. § l.704(c)(l3).

Patentees filed a Terminal Disclaimer on April 14, 2017, subsequent to a reply filed on

December 8, 2016. Patentees were accorded a delay of 127 days for a supplemental response.

Patentees do not dispute the PTO’s calculation for this Applicant Delay from December 9, 2016,

to April 14, 2017. See 37 C.F.R. § l.704(c)(8).

Patentees filed a Request for Corrected Official Filing Receipt on June 20, 2017,

subsequent to the mailing of the Notice of Allowance. The PTO mailed a response to the

Request for Corrected Official Filing Receipt on June 22, 2017. Patentees were accorded a delay

of 64 days for this post-allowance filing. Patentees respectfully submit that a period of 3 days is

appropriate for delay for the post-allowance filing under 37 C.F.R. § 1.704(c)(10), from

June 20, 2017, to June 22, 2017, and ask that the Office recalculate this period of Applicant

Delay as m. See 37 C.F.R. § l.704(c)(10).

In view of the periods of Applicant Delay detailed above, the total Applicant Delay for

this patent should be calculated as 415 days (i.e., the sum of 285 days, 127 days, and 3 days).

3 Sleep Number Corp.
EXHIBIT 2003
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First Named Inventor : Matthew Glen Hilden Attorney Docket: 39870-0048002 / 201400140
Patent No. : 9,737,154

Issued : August 22, 2017
Serial No. : 14/283,675

Filed : May 21, 2014

Page : 4 of 4

Terminal Disclaimer

This patent is subject to a terminal disclaimer. In it, Patentees waive and disclaim the

terminal portion of the term of the entire patent to be granted upon the present patent subsequent

to the expiration date of US. Patent No. 8,769,747, provided that any patent granted on the

present application shall be enforceable only for and during such period that it is commonly

owned with US. Patent No. 8,769,747.

Conclusion

In consideration of the events described above, Patentees believe the PTA calculation of

16 days is incorrect. As such, Patentees respectfully request reconsideration of the PTA in the

following manner:

1) Total PTO Delay should be calculated as 549 days (i.e., the sum of 456 days of

“A Delay” and 93 days of “B Delay”);

2) Total Applicant Delay should be calculated as 415 days; and

3) Total PTA should be calculated as 134 days.

The fee of $200 required under 37 C.F.R. § 1.18(e) is being submitted herewith. Please

apply any required charges or credits to Deposit Account No. 06-1050, referencing Attorney

Docket Number 39870-0048002.

Respectfully submitted,

Date: 10-23 .2017 /Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947

Customer Number 26191

Fish & Richardson PC.

Telephone: (612) 337-2538

Facsimile: (877) 769-7945

61580150.d0c

4 Sleep Number Corp.
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Electronic Patent Application Fee Transmittal

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name: Paul James Mahoney

Attorney Docket Number: 39870—0048002

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Application for patent term adjustment

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:
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Sub-Total in

Description Fee Code Quantity USD($)

Extension-of—Time:

Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

——

Payment information:

——

 
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Sleep Number Corp. 
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

1 Patent Term Adjustment Petition 39870—004800:f_PTAPetItlon.p 5c8334d7md1fe05e30fbf637e63ebc14eb2aBeI

Information:

2 Fee Worksheet (SBO6) fee—info.pdf b0f303b5l717ec7c57136015m58739abbb
Idleb

Information:

Total Files Size (in bytes) 115085

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
14/283,675 08/22/2017 9737154 39870—0048002 5177

26191 7590 08/02/2017

FISH & RICHARDSON P.C. (TC)
PO BOX 1022

MINNEAPOLIS, MN 55440-1022

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 16 day(s). Any patent to issue from the above—identified application will

include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Paul James Mahoney, Stillwater, MN;
Select Comfort Corporation, Minneapolis, MN;
Matthew Glen Hilden, Robbinsdale, MN;

Matthew Wayne Tilstra, Rogers, MN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit Segggtllléégggb
EXHIBIT 2003
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Change
to clocu

/K-K-C.

4/28/20

 

Substitute Disclosure Form

Information Disclosure Statement

by Applicant
(Use several sheets if necessary)

(37 CFR §1.98(b))

U.S. Department of Commerce
Patent and Trademark Office

Sheet 1 of2

Application No.

14/283,675

Attorney Docket No.

39870-0048002

Applicant

Select Comfort Co oration

Filing Date Group Art Unit

May 21, 2014

 
 

U.S. Patent Documents
Publication

Date

Examiner

Initial
Desig. Document

ID Number

2015/0026896 01/29/2015

-2015/0157137 06/11/2015
2015/0157519 06/11/2015

5

Filing Date
If Appropriate

03/31/2015

04/15/2015

SubclassPate ntee

Fleury et al.

Nunn et al.

Stusynski et a1. 

2015/0182033 07/02/2015 Brosnan et al. 

2015/0182397 07/02/2015 Palashewski et al. 

2015/0182399 07/02/2015

2015/0182418 07/02/2015 Zaiss

m-4,766,628 08/30/1988
 
k-4,788,729 12/06/1988 Green-«1.1. Walker

.

Palashewski et al.

"M. Walker

18. 5,144,706 09/08/1992

 

Walker et al. 

8,931,329 01/13/2015 Mahoney et al. 

8,966,689 03/03/2015 McGuire et a1. 

8,973,183 03/10/2015 Palashewski et al.

 
21.

Examiner Desig. Document Publication Countryor
Initial ID Number Date Patent Office Class Subclass 

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to a. olicant.   

u'- II Iosu -' Form
EXHIBIT 2003

ALL REFERENCE CONSEDERED EXCEPT WHERE LINED THROUGH. /R.S./ 'PR2019'00500
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Sheet 2 of 3

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283,675

Information Disclosure Statement FirSt Named 'nVentOF

by Applicant Paul James Mahone

(Use several sheets if necessary) Filing Date Group Art Unit

May 21,2014

 
 

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class Subclass If Appropriate

5,652,484 7/29/1997 Shafer et a1.

5,765,246 6/16/1998 Shoenhair

5,903,941 5/18/1999 Shafer et a1.

5,904,172 05/18/1999 Gifft et a1.

6,014,784 01/18/2000 Taylor et a1.

6,037,723 3/14/2000 Shafer et a1.

6,088,643 07/11/2000 Long et a1.

6,108,844 8/29/2000 Kraft et a1.

6,161,231 12/19/2000 Kraft et a1.

37 3/20/2001 Ward et a1.

38 6/4/2002 Mechache

39 11/19/2002 Shafer et a1.

40 2/3/2004 Rose et a1.

41 3/23/2004 Gaboury et a1.

--_7/20/2004 Mahoney et a1.
--_00040004 K0000
--_10000004 R000

45 6,832,397 12/21/2004 Gaboury et a1.

Changem 319191463 46 6383491 Wms Gaboury et 01.
to claw ent 47 7,022,113 04/04/2006 Lockwood et a1.

/K-K.C. 48 7,389,554 6/24/2008 Rose

+/23/2.--_1/11/2011 Koughan et a1.
--——--—
--——--—
--——--—
--——--—

 

 

 

 
 

 

 

  
EXAMINER: lnitials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to ac olicant.   
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Sheet 1 of 3

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283,675

Information Disclosure Statement FirSt Named 'nVentOF

by Applicant Paul James Mahone

(Use several sheets if necessary) Filing Date Group Art Unit

May 21,2014

 
 

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Pate ntee Class Subclass If Appropriate

13/933,285 Palashewski 7/2/2013

14/146,281 Palashewski et a1. 1/2/2014

14/146,327 Palashewski et a1. 1/2/2014

2002/0184711 12/2002 Mahoney et a1.

2007/0227594 10/04/2007 Chaffe

2010/0174198 7/8/2010 Young et a1.

2010/0206051 08/2010 Mahoney

2011/0306844 12/15/2011 Young

2014/0007656 1/9/2014 Mahoney

10 5/22/2014 McGuire, et a1.

11 7/3/2014 Zaiss

12 9/11/2014 Chen et a1.

13 9/11/2014 Chen et a1.

14 9/18/2014 Nunn et a1.

15 9/18/2014 Nunn et a1.

--_9/18/2014 Stusynski

18 2014/0259433 9/18/2014 Nunn et a1.

19 2014/0259434 9/18/2014 Nunn et a1.

20 2014/0277611 9/18/2014 Nunn et a1.

21 2014/0277778 9/18/2014 Nunn et a1.

--_9/18/2014 Nunn et a1.
--_11/15/1991 1111111
--——--—
--——--—
--——--—

Examiner Signature Date Considered

4/25/201E7XAMINER: lnitials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form withnext communication to ac olicant.
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Modified form PTO/SB/08A(O4-O7) OMB 651 -0031
US Patent & Trademark Office: US. DEPARTMENT OF COMMERCE

Under the Paoenlvork Reduction Act of 1995, no oersons are re uired to res oond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO —_ Com/ete If Known
Application Number WEI/283,675

INFORMATION DISCLOSURE Filing Date Herewieh May 21, 2014
STATEMENT BY APPLICANT First Named Inventor

(Use as many sheets as neeesserv)

 

ttorney Docket No: 3500.019U82
 

US PATENT DOCUMENTS

USP Document Number Publication Date Name of Patentee or Applicant of cited Document
Initial *

US-20020184711A1 12/12/2002 Mahoney, Paul J

US-20070227594A1 10/4/2007 Chaffee, Robert B

US-20100206051A1 8/19/2010 Mahoney, Paul James

US-20110138539A1 6/16/2011 Mahoney, Paul James, et al.

US-5,904,172 5/18/1999 Gifft, James Edwin, et al.
U S-6,014,784 1/18/2000 Taylor, Rex E, et al.

US-6,088,643 7/11/2000 Long, Bruce T, et al.

US-6,789,284 9/14/2004 Kemp, Daniel

f , US-7,022,113 et/Zooé 1446/2003“ Lockwood, Jeffrey S
Changew) I I ' i

 

   
 

to document,

/K-K-C-/ FOREIGN PATENT DOCUMENTS
4/28/20 I Foreign Document Number Publication Date Name of Patentee or Applicant of cited DocumentInitial *

_AU-2008353972 11/8/2012 Hilden, Matthew Glen, et al. -
_CA—2720467C 12/10/2013 Mahoney, Paul James, et al. -
_WO-0003628A2 1/27/2000 —-

 

 
OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS

Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where

published.

"Application Serial No. 12/936,084, Advisory Action mailed 10-18—13", 3 pgs

"Application Serial No. 12/936,084, Examiner Interview Summary mailed 08-06-13", 3 pgs

"Application Serial No. 12/936,084, Final Office Action mailed 01-10-13", 16 pgs

"Application Serial No. 12/936,084, Final Office Action mailed 07-29-13", 15 pgs

"Application Serial No. 12/936,084, Non Final Office Action mailed 08-02-12", 13 pgs

"Application Serial No. 12/936,084, Notice of Allowance mailed 03-12-14", 8 pgs

"Application Serial No. 12/936,084, Response filed 01-29-14 to Advisory Action mailed 10-
18-13", 16 poS

"Application Serial No. 12/936,084, Response filed 05-10-13 to Non Final Office Action

mailed 01-10-13", 13 pos.

"Application Serial No. 12/936,084, Response filed 09-27-13 to Non Final Office Action

mailed 07-29-13", 14 poS

"Application Serial No. 12/936,084, Response filed 11-08-12 to Non Final Office Action

mailed 08-02-13", 13 pos

 

 

 
EXAMINER DATE CONSIDERED
 

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if noéigélgqmrjlrflfdgpequiot
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark here if English language raznfilaningszaooghed

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.s./ 'PRZOigg’jgg
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Attorney's Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Matthew Glen Art Unit : 3673

Hilden Examiner : Robert G. Santos

Serial No. : 14/283,675 Confirmation No. : 5177

Filed : May 21, 2014 Notice of Allowance Date: April 20, 2017

Title : SYSTEM AND METHOD FOR IMPROVED PRESSURE

ADJUSTMENT

MAIL STOP ISSUE FEE

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

REPLY TO NOTICE OF ALLOWANCE

In response to the Notice of Allowance dated April 20, 2017, enclosed is a completed

Part B - Fee(s) Transmittal.

The issue fee is being paid with this reply on the Electronic Filing System. Apply those

fees and any other necessary charges or credits to Deposit Account 06-1050, referencing the

above attorney docket number.

COMMENTS ON EXAMINER'S REASONS FOR ALLOWANCE

It is recognized that in accordance with M.P.E.P. § 1302.14, the Examiner’s reasons for

allowance need not set forth all of the details as to why the claims are allowed. In the above-

referenced application, it is not conceded that the Examiner’s stated reasons for allowance are

the only reasons for which the claims are allowable. The Examiner’s reasons for allowance

indicate that particular claim elements are not disclosed or suggested by the prior art of record,

yet the claims may be patentable for other reasons as well, including the inventive combination

of all of the recited claim elements. It is not conceded that the specific limitations identified by

the Examiner are necessary to distinguish the art of record or to satisfy the requirements of 35

U.S.C. § 112. Moreover, the Examiner does not assert, and it would not be conceded, that the

Examiner’s reasons have any bearing on the patentability of claims in any other applications

directed to the disclosed subject matter.

In addition, each dependent claim stands on its own and may be allowable on its own

merits. In particular, each dependent claim may be allowable on the basis of a combination of

some of the features recited in the dependent claim and its base claim(s), which combination of

features may not include all of the limitations identified in the Examiner’s reasons for allowance.
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First Named Inventor : Matthew Glen Hilden

Serial No. : 14/283,675

Filed : May 21, 2014

Page : 2 of 2

Date: 7/20/2017

Customer Number 26191

Fish & Richardson P.C.

Telephone: (612) 337-2538

Facsimile: (877) 769-7945

61530701.d0c

Attomey’s Docket No

Respectfully submitted,

/Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947

.: 39870-0048002 / 201400140
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: M_ail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or w (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

 

 

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

 

 

     
     
 

 

     
     

26191 7590 04/20/2017 papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

FISH & RICHARDSON P.C. ‘ Certificate of Mailing or Transmission ‘ ‘
P 0 BOX 1022 I hereby cert1fy that this Fee(s) Transmittal 1s berng deposrted wrth the Umted‘ ‘ States Postal Service with sufficient postage for first class mail in an envelope
MINNEAPOLIS, MN 554404022 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 27 3-2885, on the date indicated below.
(Depositor‘s name)

(Signature)

(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/283,675 05/21/2014 Paul James Mahoney 39870-0048002 5177
TITLE OF INVENTION: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID IS SUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional LARGE $960 $0 $960 07/20/2017

EXAMNER ART UNIT CLASS—SUBCLASS

SANTOS, ROBERT G. 3673 005-713000 

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys
[ ] Change of correspondence address (or Change of Correspondence or agents OR, alternatively,Address form PTO/SB/122) attached.

1 Fish & Richardson P.C. 

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

 

[ ] "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

 
 
 

(A) NAME OF ASSIGNEE

Select Comfort Corporation

(B) RESIDENCE: (CITY and STATE OR COUNTRY)
United, States

Please check the appropriate assignee category or categories (will not be printed on the patent): [ ] Individual [X] Corporation or other private group entity [ ] Government
 

4a. The following fee(s) are submitted:
[X] Issue Fee

[ ] Publication Fee (No small entity discount permitted)

[ ] A check in the amount of the fee(s) is enclosed.

[ ] Payment by credit card. Form PTO-2038 is attached.

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ ] Advance Order - # of Copies [X] The Director is hereby authorized to charge the required fee(s), or credit any overpayment, to
Deposit Account Number 06-1050

5. Change in Entity Status (from status indicated above)

[ ] Applicant certifying micro entity status. See 37 CFR 129 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be
taken to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or
micro entity status, as applicable.

[ ] Applicant asserting small entity status. See 37 CFR 1.27.

[ ] Applicant changing to regular undiscounted fee status.
 

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party
in interest as shown by the records of the United States Patent and Trademark Office.
 

Authorized Signature /Stuart A. Nelson/ Date 7/20/2017
  

Typed or printed name Stuart A. Nelson Registration No. 63,947
  

61530708.d0c
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Electronic Patent Application Fee Transmittal

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name: Paul James Mahoney

Attorney Docket Number: 39870—0048002

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:

UTILITY APPL ISSUE FEE
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Sub-Total in

Description Fee Code Quantity USD($)

Extension-of—Time:

Miscellaneous:

Total in USD (5) 

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 31



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 32

Electronic Acknowledgement Receipt

“—

——

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

——

Payment information:

——

 
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

1331 17

1 Issue Fee Payment (PTO—85 B) IssueFee.pdf d478564bcd6f569d75b3003445dfae79ee ' ‘
574a

Information:

2 Fee Worksheet (SBO6) fee—info.pdf b6bfb6251a7ft3343d9cr3314fladsaa963f
9312

Information:

Total Files Size (in bytes) 163608

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSRC. Box 1450

Almandriafl’hgmia 22313-1450wwwusptogov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

20 414/283,675 05/21/2014 3673 2320 39870-0048002

 
 
   

CONFIRMATION NO. 5177

26191 CORRECTED FILING RECEIPT
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MINNEAPOLIS, MN 55440-1022

Date Mailed: 06/22/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Paul James Mahoney, Stillwater, MN;
Matthew Glen Hilden, Robbinsdale, MN;

Matthew Wayne Tilstra, Rogers, MN;

Applicant(s)

Select Comfort Corporation, Minneapolis, MN;

Assignment For Published Patent Application

Select Comfort Corporation, Minneapolis, MN

Power of Attorney: The patent practitioners associated with Customer Number 26191

Domestic Priority data as claimed by applicant

This application is a CON of 12/936,084 10/01/2010 PAT 8769747
which is a 371 of PCT/USO8/59409 04/04/2008

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as

appropriate.
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If Required, Foreign Filing License Granted: 06/02/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/283,675

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No
Title

SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

Preliminary Class

005

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.htmI.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO. Box 1450

Alexandriafl’iigmia 22313-1450wwwusptogov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

20 414/283,675 05/21/2014 3744 2160 39870-0048002

 
 
   

CONFIRMATION NO. 5177

26191 UPDATED FILING RECEIPT

EEESXRIESSRDSO” P0 ”0’ lullllllIllllllllllllllllwlllllllllllIllllllllllll
MINNEAPOLIS, MN 55440-1022

Date Mailed: 09/22/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Paul James Mahoney, Stillwater, MN;
Matthew Glen Hilden, Bebbisndab, MN; Robbinsdale

Matthew Wayne Tilstra, Rogers, MN;

Applicant(s)

Select Comfort Corporation, Minneapolis, MN;

Assignment For Published Patent Application

Select Comfort Corporation, Minneapolis, MN

Power of Attorney: The patent practitioners associated with Customer Number 26191

Domestic Priority data as claimed by applicant

This application is a CON of 12/936,084 10/01/2010 PAT 8769747
which is a 371 of PCT/U808/59409 04/04/2008

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 06/02/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/283,675
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Projected Publication Date: 12/31/2015

Non-Publication Request: No

Early Publication Request: No
Title

SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

Preliminary Class

062

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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Attorney Docket Number 35007019982- 39870-0048002

Application Number 14/283 675

System and Method for Improved Pressure Adjustment

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The

following form contains the bibliographic data arranged in a format specified by the United States Patent and Trademark
Office as outlined in 37 CFR 1.76.

Application Data Sheet 37 CFR 1.76

Title of Invention

  
Inventor Information:
 

Inventor 1. 

Prefix Given Name Middle Name Family Name Suffix 

Paul James VIahoney   
 

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

City Stillwater State/Province VIN Country of Residence US

 
     

Mailing Address of Inventor: 

 

 

    

Address 1 1331 Dallager Ct

Address 2

City Stillwater State/Province MN

Postal Code 55082 Country US

 
   

 

Inventor 2. 

Prefix Given Name Middle Name Family Name Suffix 

VIatthew Glen Hilden   
 

Residence Information (Select One) \ US Residency {1‘} Non US Residency Active US Military Service 

City Robbinsdale State/Provmce VIN Country of Res1dence US&

 
     

Mailing Address of Inventor: 

Address 1 4310 Toledo Ave. N 

Address 2
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Application Data Sheet 37 CFR 1.76 Attorney Docket Number w

 
Title of Invention System and Method for Improved Pressure Adjustment

City Rebbisndale Robbinsdale State/Province MN

 

    
Postal Code 55422 Country US    

 

Inventor 3.
 

Prefix Given Name Middle Name Family Name Suffix 

VIatthew Wayne Tilstra    
 

Residence Information (Select One) \ US Residency {1‘} Non US Residency Active US Military Service 

City Rogers State/Province VIN Country of Residence US

 
     

Mailing Address of Inventor: 

 

 

    

  
 

   

Address 1 13915 Hill Place Dr

Address 2

City Rogers State/Province MN

Postal Code 55374 Country US

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 CFR 1.4(d)

for the form of the signature.

(MM/DD/YYYY)

Name Number

61499262.d0c

 

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 41



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 42

Electronic Acknowledgement Receipt

“—

——

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

——

Payment information:

Submitted with Payment no

File Listing:

Document . . File Size(Bytes)/ Multi Pages

-—m MessageDigest “app”

Request for Corrected Filing Receipt Requestpdf

 
b5 d 6ddc63233d54567749ead5435435 ef5 5

Warnings:
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Information:

183028

Request for Corrected Filing Receipt FilingReceipt.pdf 78df0bdd04521d7e9bd3b6bac41eadbl d7
33424

Information:

Application Data Sheet SuppADS.pdf 65fc29cfi3609f1e133365f6055c0109f7982$
4f

Information:

This is not an USPTO supplied ADS fillable form

Total Files Size (in bytes) 298542

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Attorney's Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Matthew Glen Hilden Art Unit : 3673

Serial No. : 14/283,675 Examiner : Robert G. Santos

Filed : May 21, 2014 Conf. No. : 5177
Title : SYSTEM AND METHOD FOR HVIPROVED PRESSURE

ADJUSTMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

RES QUEST FOR CORRECTED OFFICIAL FILING RECEIPT

Please correct the Filing Receipt for the above-referenced application to reflect the

following:

Matthew Glen Hilden, Robbinsdale, MN

Please supply a corrected Filing Receipt to the undersigned with respect to this

application. A copy of the original Filing Receipt showing the desired changes is attached for

your convenience.

No fee is believed to be due. If, however, there are any necessary charges or credits,

please apply them to Deposit Account No. 06-1050, referencing the above attorney docket

number.

Respectfully submitted,

Date: 6/20/2017 /Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947

Customer Number 26191

Fish & Richardson P.C.

Telephone: (612) 337-2538

Facsimile: (877) 769-7945

61499273.doc
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
   

26191 7590 04/20/2017

FISH & RICHARDSON P.C. (TC) SANTOS, ROBERT G
PO BOX 1022

MINNEAPOLIS. MN 55440-1022
3673

DATE MAILED: 04/20/2017

14/283,675 05/21/2014 PauI James Mahoney 39870—0048002 5177
TITLE OF INVENTION: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional UNDISCOUNTED $960 $960 07/20/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (N0thseBlock1f0r any change ofaddreSS) apers. Each additional paper, such as an assignment or formal drawing, must
gave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
26191 7590 04/20/2017 I hereby certify that this Fee(s) Transmittal is being deposited with the United

FISH & RICHARDSON PHC (TC) States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 1022 addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (571) 273—2885, on the date indicated below.
MINNEAPOLIS, MN 55440-1022 (Depositor's name)

(Signature)

(Date) 
 
   APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/283,675 05/21/2014 Paul James Mahoney 39870—0048002 5177
TITLE OF INVENTION: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional UNDISCOUNTED $960 $960 07/20/2017

EXAMINER ART UNIT CLASS-SUB CLASS

SANTOS, ROBERT G 3673 005—713000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Vumber is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

2. For printing on the patent front page, list  
(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

   

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

  
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.

3 Advance Order — # of Copies 3 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status. 

3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

  

  

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 
   

14/283,675 05/21/2014 Paul James Mahoney 39870—0048002 5177

26191 7590 04/20/2017

FISH & RICHARDSON P.C. (TC) SANTOS, ROBERT G
PO BOX 1022

MINNEAPOLIS. MN 55440-1022
3673

DATE MAILED: 04/20/2017

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the

requirement that the Office provide a patent term adjustment determination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)—272—4200.

Sleep Number Corp.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and

Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration

date for the agency to display on the instrument that will be used to collect the information and (ii) requires the

agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain

or retain a benefit by the public which is 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 collection is estimated to take 12 minutes 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 amount of 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, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box

1450, Alexandria, Virginia 22313-1450. 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.

Privacy Act Statement

The Privacy Act of 1974 (PL. 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

requirements of the Act, please be advised that: (1) the general authority for the collection of this 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 Trademark Office 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 may result in termination of
proceedings or abandonment of 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 on this form will be treated confidentially to the extent allowed under the Freedom of
Information 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 Department of Justice to determine whether disclosure of these records is required

by the Freedom of Information Act.

2. A record 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 counsel in the course of

settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to

comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property

Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority

of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in 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.

8. A record from this system of records may be disclosed, as a routine use, 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 was filed in an application which became abandoned or in which the proceedings were terminated

and which application is referenced by either a published application, an application open to public

inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, $135k) mnlggalgm
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law orlgmgtflatme,
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Application No. Applicant(s)
14/283,675 MAHONEY ET AL.

 Notice of Allowability 53%";ng SANTOS 3g?" giggfiirst'"“°"t°”°F"°’
I No

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IZI This communication is responsive to See Continuation Sheet.

[I A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
 

2. I] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction

requirement and election have been incorporated into this action.

3. IX The allowed claim(s) is/are 1-18 and 21-24 now renumbered as claims 1-22. As a result of the allowed claim(s), you may be eligible

to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding

application. For more information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to

PPeredback@uspto.gov.

 

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

Certified copies:

a) I] All b) I] Some *c) I] None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. I] 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)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. I] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 

Attachment(s)

1. I] Notice of References Cited (PTO-892) 5. IX Examiner‘s Amendment/Comment

2. I] Information Disclosure Statements (PTO/SB/08), 6. IX Examiner‘s Statement of Reasons for Allowance
Paper No./Mai| Date

3. I] Examiner‘s Comment Regarding Requirement for Deposit 7. D Other .
of Biological Material

4. X Interview Summary (PTO-413),
Paper No./Mai| Date

/ROBERT G. SANTOS/

Primary Examiner, Art Unit 3673

 
US. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability giggpoNfigrfbeerrWdMa” Date
20170414 EXHIBIT 2003
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Continuation Sheet (PTOL-37) Application No. 14/283,675

Continuation of Item 1. This communication is responsive to: The papers filed 08 December 2016 and 14 April 2017, and the telephonic
interview held on 14 April 2017.
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Application/Control Number: 14/283,675 Page 2

Art Unit: 3673

EXAMINER’S AMENDMENT

1. The present application is being examined under the pre—AIA first to invent provisions.

2. An examiner’s amendment to the record appears below. Should the changes and/or

additions be unacceptable to Applicants, an amendment may be filed as provided by 37 CFR

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the

payment of the issue fee.

Authorization for this examiner’s amendment was given in an interview with Stuart A.

Nelson on April 14, 2017.

The application has been amended as follows: In claim 16, line 5: The phrase ——for the

pump housing—— has been inserted after the term “target”.

3. The following is an examiner’s statement of reasons for allowance: The examiner

respectfully agrees with Applicants’ arguments on pages 8— 10 of their amendment with respect to

the cited Chaffee “594, Lockwood et al. ‘113 and Kemp “284 references; accordingly, the claim

rejections under pre—AIA 35 U.S.C. 103(a) contained in the previous Office action dated October

7, 2016 have been respectfully withdrawn. Since the Terminal Disclaimer filed April 14, 2017

obviates fully the double patenting rejections also indicated in the previous Office action, and an

updated search of the prior art did not yield any other references pertinent to all of the limitations

Sleep Number Corp.
EXHIBIT 2003
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Application/Control Number: 14/283,675 Page 3

Art Unit: 3673

presently recited in Applicants’ claims, it is considered that the application is currently in full

and proper condition for allowance.

Any comments considered necessary by Applicants must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ROBERT G. SANTOS whose telephone number is (571)272—

7048. The examiner can normally be reached on Monday through Friday, 11:00 am. to 7:30

pm.

Examiner interviews are available via telephone, in—person, and video conferencing using

a USPTO supplied web—based collaboration tool. To schedule an interview, Applicants are

encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.

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

supervisor, Peter M. Cuomo can be reached on (571) 272—6856. The fax phone number for the

organization where this application or proceeding is assigned is 571—273—8300.

Sleep Number Corp.
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Application/Control Number: 14/283,675 Page 4

Art Unit: 3673

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see htt :// air-directus to. ov. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866—217—9197 (toll—free). If you

would like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800—786—9199 (IN USA OR CANADA) or 571—272—1000.

/ROBERT G. SANTOS/

Primary Examiner, Art Unit 3673
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Application No. Applicant(s)

 _ _ _ _ 14/283,675 MAHONEY ET AL.
Examiner-Initiated Interwew Summary _ _Examiner Art UnIt

ROBERT G. SANTOS 3673

All participants (applicant, applicant’s representative, PTO personnel):

(1 ) ROBERT G. SANTOS. (3) .

(2) STUARTA. NELSON. (4) .

Date of Interview: 14 AQl’i/ 2017.

Type: IZI Telephonic I] Video Conference
[I Personal [copy given to: I] applicant I] applicant’s representative]

Exhibit shown or demonstration conducted: [I Yes IXI No.

If Yes, brief description:
 

Issues Discussed D101 D112 D102 D103 IZIOthers
(For each Of the checked b0x(es) above, please describe below the issue and detailed description Of the discussion)

Claim (3) discussed: 1_6.

Identification of prior art discussed: N/A.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification Of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments Of any applied references etc...)

AQQ/icants’ representative and the examiner agreed to the change to claim 16 as described in the examiner’s

amendment in order to place the application in full and proper condition for allowance.

Applicant recordation instructions: If is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

IZI Attachment

lROBERT G. SANTOS/

Primary Examiner, Art Unit 3673 
US. Patent and Trademark Office S|eep Number COI’ _
PTOL-41sB (Rev. 8/11/2010) Interview Summary EPXangI-Flgogy 70414

lPR2019-00500
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search NOTES 14283675 MAHONEY ET AL.

IIIIIIIIIIII IIIIIIIII II IIIIIIII Examiner Art UnitROBERT G SANTOS 3673

CPC- SEARCHED

«mum

CPC COMBINATION SETS - SEARCHED

                        

US CLASSIFICATION SEARCHED

706, 710, 713, 714, 644, 654, 655.3 10/01/2016

224, 223 10/01/2016
17 10/01/2016

UPDATED 4/11/2017

SEARCH NOTES

Search Notes

Search obtained from parent case (Serial No. 12/936,084, now US. Pat. 10/01/2016 R.S.
No. 8,769,747

EAST Image, Text and CPC Searches 10/01/2016

EAST Image, Text and CPC Searches 4/11/2017 &
4/14/2017

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group
CPC S mbol

_644, 654, 6553, 706, 710, 713, 714 4/14/2017
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INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group

CPC Symbol
137 223,224 4/14/2017
700 4/14/2017

A47C

A61 G

G058

Y1 0T

 

  o a
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTNEENT OF CONHVIERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
www.mspto.gov

 
BIB DATA SHEET

CONFIRMATION NO. 5177

SERIAL NUMBER FILINS‘AQI'IE 371(6) GROUP ART UNIT ATTORNEg DOCKET
14/283,675 05/21/2014 39870-0048002

RULE

APPLICANTS

Select Comfort Corporation, Minneapolis, MN;

INVENTORS

Paul James Mahoney, Stillwater, MN;
Matthew Glen Hilden, Bobbisndale, MN;

Matthew Wayne Tilstra, Rogers, MN;

** CONTINUING DATA *************************

This application is a CON of 12/936,084 10/01/2010 PAT 8769747
which is a 371 of PCT/USO8/59409 04/04/2008

** FOREIGN APPLICATIONS *************************

** |F REQUIRED, FOREIGN FILING LICENSE GRANTED **
06/02/2014

ForeignPriorincIaimed 3YesBNo STATE OR SHEETS TOTAL INDEPENDENT

35 USC 119(a—d) conditions met :I Yes BNO D Met after COUNTRY DRAWINGS CLAIMS CLAIMSAllowance
Verified and /ROBERT G

SANTOS/ M N 8 20 4
Acknowledged Examiner's Signature Initials

ADDRESS

FISH & RICHARDSON P.C. (TC)
PO BOX 1022

MINNEAPOLIS, MN 55440-1022
UNITED STATES

 

SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

FILING FEE FEES: Authority has been given in Paper
RECEIVED No— to charge/credit DEPOSIT ACCOUNT

for following:  
 

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 14283675 MAHONEY ET AL.

ROBERT G SANTOS 3673 
 

 
 
 
 
 
 
 
 
 

 
 

 
Version

 
Total Claims Allowed: 

22
(Assistant Examiner)
/ROBERT G SANTOS/

Primary Examiner.Art Unit 3673 04/14/2017 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1; 6

US Patent and Trademark Office Sleep Nufim’éptf’mr No. 20170414
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 14283675 MAHONEY ET AL.

ROBERT G SANTOS 3673

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION

_IIII—

_IIII—
I—IIII—
—IIII—
—IIII—

IIII—

CLASS

CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK) 
Total Claims Allowed:

22
(Assistant Examiner)
/ROBERT G SANTOS/ Primary Examiner.Art Unit 3673 04/14/2017 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1; 6

US Patent and Trademark Office Sleep Nufim’éptf’mr No. 20170414
EXHIBIT 2003

—rPR20T9=00500—
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 14283675 MAHONEY ET AL.

ROBERT G SANTOS 3673

El Claims renumbered in the same order as presented by applicant El IX T.D

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

Total Claims Allowed:
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22

(Assistant Examiner)
/ROBERT G SANTOS/

Primary Examiner.Art Unit 3673 04/14/2017 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1; 6

US Patent and Trademark Office Sleep Nufim’éptf’mr No. 20170414
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 14283675 MAHONEY ET AL.

Examiner Art Unit

ROBERT G SANTOS 3673

Rejected I Cancelled n Non-Elected n Appeal

a Allowed H Restricted I- an Objected
El Claims renumbered in the same order as presented by applicant El CPA T.D. [I R. 1 .47

CLAIM DATE

Final 10/02/2016 04/14/2017

1
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10
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

ERef Hits ESearch Query Default
EPlurals Time.................................................................................................. ...........................¢ ........................¢ ...................~ ..........................¢

E@pd>"20161001" and (5/706 or 5/710 or
E5/713 or 5/714 or 5/644 or 5/654 or
E5/655.3 or 137/224 or 137/223 or
700/ 1 7) .ccls.

EUSPGPUB;3
EUSPAT; 3
EUSOCR;
EFPRs; EPO;E
EJPO;
EDERWENT;
EIBM_TDB 5

E2017/O4/11E
E15:29 5

“nu“... ............u ................................................................................................u\ .........._...............u: ...........u............: .........u.........‘ ............u............:
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PTO/SB/26

Doc Code: DIST.E.FILE US. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
llPRIOR” PATENT

Application Number 14283675

Filing Date 21-May-2014

First Named Inventor Paul Mahoney

Attorney Docket Number 39870-0048002

Title of Invention

SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

IX Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstandingOffice Action

g This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Select Comfort Corporation 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the

terminal part of the statutory term ofany patent granted on the instant application which would extend beyond the expiration

date of the full statutory term of prior patent number(s)

8769747

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so

granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly

owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors

or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term ofany patent granted on the instant

application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent

is presently shortened by any terminal disclaimer," in the event that said prior patent later:

- expires for failure to pay a maintenance fee;
- is held unenforceable;

- is found invalid by a court of competentjurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;
- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Sleep Number Corp.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. EXHIBIT 2003
IPR2019-00500
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O I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

0 Small Entity

0 Micro Entity

@ Regular Undiscounted

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

beliefare 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 ofTitle 18 of the United States Code and

that such willful false statements mayjeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

© An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 63947

O A sole inventor

O Ajoint inventor; I certify that I am authorized to sign this submission on behalf ofall of the inventors as evidenced by the
power of attorney in the application

0 Ajoint inventor; all of whom are signing this request

5' t

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).

Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

 
Sleep Number Corp.

EXHIBIT 2003
|PR2019-00500

Page 66



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 67

Electronic Patent Application Fee Transmittal

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name: Paul James Mahoney

Attorney Docket Number: 39870—0048002

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:
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Sub-Total in

Description Fee Code Quantity USD($)

Extension-of—Time:

Miscellaneous:

Total in USD (5) 

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 68



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 69

Doc Code: DISQ.E.F|LE

Document Description: Electronic Terminal Disclaimer — Approved

Application No.2 14283675

Filing Date: 21-May-2014

Applicant/Patent under Reexamination: Mahoney

Electronic Terminal Disclaimer filed on April 14, 2017

E APPROVED

This patent is subject to a terminal disclaimer

|:| DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

US. Patent and Trademark Office
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

——

Payment information:

——

 
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

1 Electronic Terminal Disclaimer—Filed eTerminaI—Disclaimer.pdf a Obd w33rbe24336398f4610bf1f96bd Bbe
739d4

Information:

2 Fee Worksheet (SBO6) fee—info.pdf f53712de4305d66e2b9d46cfd367d5eb1Za
acd46

Information:

Total Files Size (in bytes)

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.

 
Sleep Number Corp.

EXHIBIT 2003
|PR2019-00500

Page 71



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 72

Attorney Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Matthew Glen Hilden Art Unit : 3673

Serial No. : l4/283,675 Examiner : Robert G. Santos

Filed : May 21, 2014 Conf. No. : 5177

Title : System and Method for Improved Pressure Adjustment

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

REPLY TO ACTION OF OCTOBER 07 2016 

Please consider the following reply.
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Electronic Patent Application Fee Transmittal

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name: Paul James Mahoney

Attorney Docket Number: 39870—0048002

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

CLAIMSIN EXCESSOon 1202 -n
Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:
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Sub-Total in

Description Fee Code Quantity USD($)

Extension-of—Time:

Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

——

Payment information:

——

 
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

1 36328

1 Response.pdf d3368b00b721513f36b7050ed20e1774b9 l

Multipart Description/PDF files in .zip description

Applicant Arguments/Remarks Made in an Amendment _-

Amendment/Req. Reconsideration—After Non—Final Reject

Information:

Fee Worksheet (SBO6) fee—info.pdf 4279e4bc47e26c45942b0e4cff1cdeBl 30f2
353:

Information:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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First Named Inventor : Matthew Glen Hilden Attorney’s Docket No.: 39870-0048002 / 201400140
Serial No. : 14/283,675

Filed : May 21,2014

Page : 8 of 11

REMARKS

Claims l-18 and 2l-24 are pending, with claims l, 10, 16, and 17 being independent.

Claims 1, 2, 4, 6, 7, 9, 10, and 12-17 have been amended, claims 19-20 have been cancelled

without prejudice or disclaimer, and claims 2l-24 have been added. Support for the amendments

and new claims can be found throughout the specification. No new matter has been introduced.

Examiner Interview

An examiner interview was conducted on November 21, 2016 between Examiner Robert

G. Santos for the USPTO and Stuart A. Nelson for the Applicant. The applicant thanks

Examiner Santos for the courtesies extended in the interview. During the interview, the parties

discussed claim 1 and the differences between the claim and the cited references. It was agreed

that the elements of claim 1 are not taught by the cited references at least if claim 1 is amended

to clarify that the “pressure target” is “a pressure target for the pump housing.” The Applicant

agreed to make that amendment to claim 1, and has done so herein.

Statutory Double Patenting

Claims l-15 and 17-20 were rejected under 35 U.S.C. § 101 as claiming the same

invention as that of claims l-l9 of US. Patent No. 8,769,747.

The double patenting rejections will be addressed upon notice of allowable subject matter

with a terminal disclaimer if appropriate at that time.

Section 103

Claim Rejections — 35 USC § 103

Claims 1, 2, 4-10, 12-17, 19 and 20 were rejected under 35 U.S.C. § 103 as being

unpatentable over US. Pub. No. 2007/0227594 (Chaffee) in view of US. Pat. No. 7,022,113

(Lockwood). Claims 3, 11 and 18 were rejected under 35 U.S.C. § 103 as being unpatentable

over US. Pub. No. 2007/0227594 (Chaffee) in view of US. Pat. No. 7,022,113 (Lockwood) and

further in view of US. Pat. No. 6,789,284 (Kemp).
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First Named Inventor : Matthew Glen Hilden Attorney’s Docket No.: 39870-0048002 / 201400140
Serial No. : 14/283,675

Filed : May 21,2014

Page : 9 of 11

Without conceding the merits of the rejections and to move the prosecution forward (and

as agreed to in the examiner interview), the Applicant has amended the claims with amendments

that overcome the pending rejection. For example, claim 1 as amended requires “calculating a

pressure target for the pump housing, wherein the pressure target for the pump housing is

calculated based upon the desired pressure setpoint for the air chamber and a pressure adjustment

factor,” which was agreed during the November 21, 2016 interview was not disclosed by the

cited prior art alone or in combination. Accordingly, claim 1 and all claims depending therefrom

are patentable for at least this reason.

Independent claim 10 as amended requires “calculating a manifold pressure target,

wherein the manifold pressure target is calculated based upon the desired pressure setpoint m

the air chamber and a pressure adjustment factor, wherein the manifold pressure target is

calculated to approximate the desired pressure setpoint for the air chamber as modified by the

pressure adjustment factor to account for differences between sensing pressure in the manifold

and sensing pressure in the air chamber,” which is also not disclosed by the cited references.

None of the cited references, alone or in combination, teach calculating a manifold pressure

target based upon a desired pressure setpoint for an air chamber and a pressure adjustment factor,

let alone that the manifold pressure target is calculated to approximate the desired pressure

setpoint for the air chamber as modified by the pressure adjustment factor to account for

differences between sensing pressure in the manifold and sensing pressure in the air chamber.

Accordingly, claim 10 and all claims depending therefrom are patentable for at least this reason.

Independent claim 16 as amended requires “calculating a pressure target that is different

than the desired pressure setpoint for the air chamber, wherein the pressure target is calculated

based upon the desired pressure setpoint for the air chamber and a pressure adjustment factor.”

None of the cited references discloses calculating a pressure target that is diflerenl than the

desired pressure setpoint for the air chamber, let alone one that is calculated based upon the

desired pressure setpoint for the air chamber and a pressure adjustment factor. The system

disclosed by Lockwood, for example, uses a PID algorithm to control pressure in a manner

different than claimed, and without teaching the claimed steps. Accordingly, claim 16 is

patentable for at least this reason.
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First Named Inventor : Matthew Glen Hilden Attorney’s Docket No.: 39870-0048002 / 201400140
Serial No. : 14/283,675

Filed : May 21, 2014

Page : 10 of 11

Independent claim 17 as amended requires “control logic that is programmed to

determine a manifold pressure target that corresponds to and is different than the desired pressure

setpoint.” None of the cited references, alone or in combination, teach control logic programmed

to determine a manifold pressure target that corresponds to and is also diflerenl than a desired

pressure setpoint. Claim 17 also requires that the control logic is programmed to perform a

number of additional steps, and “calculating a modified manifold pressure target that

corresponds to and is different than the desired pressure setpoint as a function of the adjustment

factor error,” which is also not disclosed by and of the cited references, alone or in combination.

Accordingly, claim 17 and all claims depending therefrom are patentable for at least this reason.
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Conclusion

The other claims in the application are each dependent on the independent claims, and are

allowable for at least the above reasons. Because each claim is deemed to define additional

aspects of the disclosure, however, the individual consideration of each claim on its own merits

is respectfully requested.

By responding in the foregoing remarks only to particular positions taken in the action,

applicant does not acquiesce with other positions that have not been explicitly addressed. In

addition, applicant’s selecting some particular arguments for the patentability of a claim should

not be understood as implying that no other reasons for the patentability of that claim exist.1

Finally, applicant’s decision to amend or cancel any claim should not be understood as implying

that applicant agrees with any positions taken in the action with reference to that claim or other

claims, or that applicant adopts or agrees with any position except as specifically stated in this

paper. In particular, by amending a claim, applicant does not necessarily concede that the claim

prior to amendment was unpatentable.

The fee of $160 for excess claims is being filed with this replay on the Electronic Filing

System. Please charge any fees that need to be paid and apply any credits to deposit account 06-

1050.

Respectfully submitted,

Date: 12/8/2016 /Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947
Customer Number 26191

Fish & Richardson P.C.

Telephone: 612/335-5070

Facsimile: (877) 769-7945

1227949o.docx

1 For example, the Applicant does not concede that a POSITA would have been motivated to combine references as
indicated or that the cited references teach all claim elements of dependent claims. Such arguments are omitted

herein for sake of brevity in favor of focusing on reasons for patentability discussed during the Examiner Interview.
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List of Claims (replacing prior versions).

1. (Currently Amended) A method for adjusting pressure within an air bed including an air

chamber and a pump having a pump housing comprising:

 
receiving a selection for seleeti—ng a desired pressure setpoint for the air chamber;

calculating a pressure target for the pump housing; wherein the pressure target for the
 

pump housing is calculated based upon the desired pressure setpoint for the air chamber and a

pressure adjustment factor;

adjusting pressure within the air chamber until a pressure sensed within the pump
 

housing is substantially equal to the pressure target;

determining an actual chamber pressure within the air chamber;

comparing the actual chamber pressure to the desired pressure setpoint to determine an

adjustment factor error; and

modifying the pressure adjustment factor based upon the adjustment factor error.

2. (Currently Amended) The method of claim 1; wherein the pressure sensed within the

pump housing is sensed simultaneously while the—step—ef adjusting pressure within the air

chamber .--- =--=- .--=. , -- ' ' '

3. (Original) The method of claim 1; wherein pressure is sensed with a pressure transducer.

4. (Currently Amended) The method of claim 1; wherein the pressure target for the pump

housing is a deflate pressure target for the pump housing.

5. (Original) The method of claim 4; wherein the pressure adjustment factor is a multiplicative

pressure adjustment factor.

6. (Currently Amended) The method of claim 5; wherein the deflate pressure target for the
 

pump housing is calculated by dividing the desired pressure setpoint for the air chamber by the
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multiplicative pressure adjustment factor.

7. (Currently Amended) The method of claim 1, wherein the pressure target for the pump

housing is an inflate pressure target.

8. (Original) The method of claim 7, wherein the pressure adjustment factor is an additive

pressure adjustment factor.

 
9. (Currently Amended) The method of claim 7, wherein the inflate pressure target for the

pump housing is calculated by determining the sum of the desired pressure setpoint for the air

chamber and the additive pressure adjustment factor.

10. (Currently Amended) A method for adjusting pressure within an air bed having an air

chamber, a pump, a pump manifold, and a tube extending between the air chamber and the pump

manifold comprising:

 
selecting a desired pressure setpoint for the air chamber;

calculating a manifold pressure target, wherein the manifold pressure target is calculated

based upon the desired pressure setpoint for the air chamber and a pressure adjustment factor,

wherein the manifold pressure target is calculated to approximate the desired pressure setpoint

for the air chamber as modified by the pressure adjustment factor to account for differences

between sensing pressure in the manifold and sensing pressure in the air chamber;

sensing pressure within the pump manifold,

adjusting pressure within the air chamber until the sensed manifold pressure is within an

acceptable pressure target error range of the manifold pressure target;

determining an actual chamber pressure within the air chamber;

comparing the actual chamber pressure to the desired pressure setpoint for the air

chamber to determine an adjustment factor error;

modifying the pressure adjustment factor based upon the adjustment factor error to create
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a modified pressure adjustment factor configured to more accurately account for differences

between sensing pressure in the manifold and sensing pressure in the air chamber; and

storing the modified pressure adjustment factor in memory;

calculating a modified manifold pressure target, wherein the modified manifold pressure

target is calculated based upon the desired pressure setpoint for the air chamber and the modified

pressure adjustment factor; and

adjusting pressure within the air chamber until pressure sensed within the pump manifold

is substantially egual to the modified manifold pressure target.

11. (Original) The method of claim 10, wherein pressure is sensed with a pressure transducer.

12. (Currently Amended) The method of claim 10, wherein the manifold pressure target is a

manifold deflate pressure target that is different than a manifold inflate pressure target.

13. (Currently Amended) The method of claim 12, wherein the manifold deflate pressure

target is calculated by dividing the desired pressure setpoint for the air chamber by a manifold

deflate pressure adjustment factor.

14. (Currently Amended) The method of claim 10, wherein the manifold pressure target is

[[an]] a manifold inflate pressure target that is different than a manifold deflate pressure target.

15. (Currently Amended) The method of claim 14, wherein the manifold inflate pressure

target is calculated by determining the sum of the desired pressure setpoint for the air chamber

and [[an]] a manifold inflate pressure adjustment factor.

16. (Currently Amended) A method for adjusting pressure within an air bed comprising:

(a) providing an air bed, the air bed including an air chamber and a pump having a pump

housing,

(b) receiving a selection for selecting a desired pressure setpoint for the air chamber;

(c) calculating a pressure target that is different than the desired pressure setpoint for the

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 84



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 85

First Named Inventor : Matthew Glen Hilden Attorney’s Docket No.: 39870-0048002 / 201400140
Serial No. : 14/283,675

Filed : May 21, 2014

Page : 5 of 11

air chamber, wherein the pressure target is calculated based upon the desired pressure setpoint

for the air chamber and a pressure adjustment factor;

((1) adjusting pressure within the air chamber until a pressure within the pump housing is

substantially equal to the pressure target;

(6) determining an actual chamber pressure within the air chamber;

(f) comparing the actual chamber pressure within the air chamber to the desired pressure

setpoint for the air chamber to determine an adjustment factor error;

(g) calculating an updated pressure adjustment factor based upon the adjustment factor

error; and

(h) repeating steps (b)-(g) [[with]] using the updated pressure adjustment factor in place of the

pressure adjustment factor.

17. (Currently Amended) A pressure adjustment system for an air bed comprising:

an air chamber;

a pump in fluid communication with the air chamber, the pump including a pump

manifold and at least one valve;

an input device adapted to receive a desired pressure setpoint selected by a user;

a pressure sensing means adapted to monitor pressure within the pump manifold, and

a control device operably connected to the input device and to the pressure sensing

means, the control device having control logic that is programmed to determine a manifold

pressure target that corresponds to and is different than the desired pressure setpoint, adjust

pressure in the air chamber until a sensed pump manifold pressure is substantially egual to the

manifold pressure target, determining an actual chamber pressure within the air chamber after

adjusting pressure, determining an adjustment factor error as a function of a difference between

the desired pressure setpoint and the actual chamber pressure within the air chamber after

adjusting pressure, calculating a modified manifold pressure target that corresponds to and is

different than the desired pressure setpoint as a function of the adjustment factor error, and

subseguently adjusting pressure in the air chamber until the sensed pump manifold pressure is

substantially egual to modified manifold pressure target in response to the input device receiving

a selection of the desired pressure setpoint at a subseguent time eapebl-e—efealeul-ati-ng—a—m-eni—feld
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18. (Original) The pressure adjustment system of claim 17, wherein the pressure sensing means

is a pressure transducer.

l9.-20. (Canceled)

21. (New) The pressure adjustment system of claim 17, wherein the sensed pump manifold

pressure is sensed by the pressure sensing means while adjusting pressure in the air chamber and

the actual chamber pressure is determined Via the pressure sensing means sensing pressure in the

pump manifold while pressure is not being adjusted.

22. (New) The method of claim 1, wherein modifying the pressure adjustment factor based on

the adjustment factor error creates a modified pressure adjustment factor, wherein the method

further comprises:

calculating a modified pressure target that is different than the desired pressure setpoint,

wherein the modified pressure target is calculated based upon the desired pressure setpoint and

the modified pressure adjustment factor; and

adjusting pressure within the air chamber until the pressure sensed within the pump

housing is substantially equal to the modified pressure target.

23. (New) The method of claim 1, wherein the pressure sensed within the pump housing is

sensed in a manifold in the pump housing.

24. (New) The method of claim 16, wherein the pressure within the pump housing is a pressure
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within a manifold in the pump housing.
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Substance of Interview
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substance of the interview.
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1) A brief description of the nature of any exhibit shown or any demonstration conducted,
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the examiner.
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Nov 15 2016

This paper requesting to schedule and/or conduct an interview is appropriate because:

This submission is requested to be accepted as an authorization for this

interview to communicate via the internet. Recognizing that Internet

communications are not secure, I hereby authorize the USPTO to communicate with

the undersigned concerning scqeduling of the interview via video conference,

instant messaging, or electronic mail, and to conduct the interview in accordance

 

 
with office practice including video conferencing.

Name(s):
Stuart A. Nelson

S-signature:
/Stuart A Nelson/

 
Registration Number:
63947

U.S. Application Number:
14283675

Confirmation Number:
5177

E—mail Address:

snelson@fr.com

 Phone Number:

6123372538

Proposed Time of Interview:
11—23—2016 11:30 AM ET 
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I am the applicant or applicant's representative for this application.
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 14/283,675 MAHONEY ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)

ROBERT GI. SANTOS 3673 [SENS 
-- The MAILING DA TE 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 g MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR1. 136( a). In no event, however, may a reply be timely filed
after SIX () MONTHS from the mailing date of this communication.

- 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)IZI Responsive to communication(s) filed on See Continuation Sheet.

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)|:l This action is FINAL. 2b)|ZI This action is non-final.

3)I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)|:| 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 Exparte Quay/e, 1935 CD. 11, 453 O.G. 213.

 

Disposition of Claims*

5)IZI Claim(s) 1-20 is/are pending in the application.

 

5a) Of the above claim(s) is/are withdrawn from consideration.

6)I:I Claim(s) is/are allowed.

7)|Z| Claim(s)_120 Is/are rejected.

8)|:I Claim(s)_ is/are objected to.

9)I:I Claim((s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

iindex.‘s or send an inquiry to PPI-iieedback{®usgto.00v.htt :/'/\WtW.LISt>t0. ovI’ atentS/init events/    

Application Papers

10)I:l The specification is objected to by the Examiner.

11)|Xl The drawing(s) filed on 21 May 2014 is/are: a)IZl accepted or b)I:I 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).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)I:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)I:l All b)|:l Some” c)I:l None of the:

1.I:I Certified copies of the priority documents have been received.

2.|:l Certified copies of the priority documents have been received in Application No.

3.|:| 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.

Attachment(s)
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DETAILED ACTION

Notice ofPre-AIA or AIA Status

1. The present application is being examined under the pre—AIA first to invent provisions.

Double Patenting

2. The nonstatutory double patenting rejection is based on a judicially created doctrine

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or

improper timewise extension of the “right to exclude” granted by a patent and to prevent possible

harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate

where the conflicting claims are not identical, but at least one examined application claim is not

patentably distinct from the reference claim(s) because the examined application claim is either

anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,

140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d

2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van

Ornnm, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may

be used to overcome an actual or provisional rejection based on nonstatutory double patenting

provided the reference application or patent either is shown to be commonly owned with the

examined application, or claims an invention made as a result of activities undertaken within the

scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination
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under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP

§§ 706.02(l)(1) — 706.02(l)(3) for applications not subject to examination under the first inventor

to file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR

1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.

Please visit wwwus to. ov/ atent/ atents--forms. The filing date of the application in Which the 

form is filed determines What form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or

PTO/AIA/26) should be used. A web—based eTerminal Disclaimer may be filled out completely

online using web—screens. An eTerminal Disclaimer that meets all requirements is auto—

processed and approved immediately upon submission. For more information about eTerminal

Disclaimers, refer to wwwus to: ov/ atents/ meess/file/efs/' uidance/eTD—info—l.”s _. 

3. Claims 1—15 and 17—20 are rejected on the ground of nonstatutory double patenting as

being unpatentable over claims 1—19 of US. Patent No. 8,769,747. Although the claims at issue

are not identical, they are not patentably distinct from each other because claims 1—15 and 17—20

are generic to all that is recited in claims 1—19 of US. Patent No. 8,769,747. In other words,

claims 1—19 of US. Patent No. 8,769,747 fully encompass the subject matter of claims 1—15 and

17—20 and therefore anticipate claims 1—15 and 17—20. Since claims 1—15 and 17—20 are

anticipated by claims 1— 19 of the patent, they are not patentably distinct from claims 1— 19. Thus

the invention of claims 1—19 of the patent is in effect a “species” of the “generic” invention of

claims 1— 15 and 17—20. It has been held that the generic invention is anticipated by the species,

see In re Goodman, 29 USPQ2d 2010 (Fed. Cir. 1993). Since claims 1—15 and 17—20 are
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anticipated (fully encompassed) by claims 1—19 of the patent, claims 1—15 and 17—20 are not

patentably distinct from claims 1—19, regardless of any additional subject matter present in claims

1—19.

4. Claim 16 is rejected on the ground of nonstatutory double patenting as being

unpatentable over claim 1 of US. Patent No. 8,769,747 in view of US. Patent No. 7,022,113 to

Lockwood et al. Claim 1 of US. Patent No. 8,769,747 does not specifically recite the method

steps of (g) calculating an updated pressure adjustment factor based upon the adjustment factor

error; and (h) repeating steps (b)—(g) with the updated pressure adjustment factor. Lockwood et

al. provide the basic teaching of a method including calculating an updated factor error

(Lockwood et al. utilize sensors to determine the error between the desired pressure and the

sensed pressure as described in column 13, line 15) and calculating the adjustment factor based

upon the adjustment factor error (as described in column 13, line 21). The skilled artisan would

have found it obvious at the time the invention was made to modify the method as recited in

claim 1 of US. Patent No. 8,769,747 to include the adjustment error as disclosed by Lockwood

et al. and to repeat all the steps since such would further improve the ability of the method to

achieve the desired pressure.

Claim Rejections - 35 USC § 103

5. In the event the determination of the status of the application as subject to AIA 35 USC.

102 and 103 (or as subject to pre—AIA 35 USC. 102 and 103) is incorrect, any correction of the
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statutory basis for the rejection will not be considered a new ground of rejection if the prior art

relied upon, and the rationale supporting the rejection, would be the same under either status.

6. The following is a quotation of pre—AIA 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, 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.

7. Claims 1, 2, 4—10, 12—17, 19 and 20 are rejected under pre—AIA 35 U.S.C. 103(a) as being

unpatentable over US. Pat. App. Pub. No. 2007/0227594 to Chaffee in View of Lockwood et al.

“113. As concerns claims 1, 4 and 7, Chaffee “594 shows the claimed limitations of a method for

adjusting pressure within an air bed comprising: providing an air bed, the air bed including an air

chamber (bladder) and a pump having a pump housing (as described on page 3, in paragraph

0059); selecting a desired pressure setpoint for the air chamber (as described on page 4, in

paragraph 0060); calculating a pressure target, wherein the pressure target is calculated based

upon the desired pressure setpoint (as described on page 4, in paragraph 0062); adjusting

pressure within the air chamber until a pressure within the pump housing is substantially equal to

the pressure target (as described on page 4, in paragraph 0062); determining an actual chamber

pressure within the air chamber (as described on page 4, in paragraph 0062); and wherein the

pressure target is a deflate pressure target and wherein the pressure target is an inflate pressure

target (also as described on page 4, in paragraph 0062).

However, Chaffee “594 does not specifically disclose the method steps of comparing the

actual chamber pressure to the desired pressure setpoint to determine an adjustment factor error,
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and modifying the pressure adjustment factor based upon the adjustment factor error. Lockwood

et al. provide the basic teaching of a method including determining an adjustment factor error

(Lockwood et al. utilize sensors to determine the error between the desired pressure end the

sensed pressure as described in column 13, line 15) and modifying the adjustment factor based

upon the adjustment factor error (as described in column 13, line 21). The skilled artisan would

have found it obvious at the time the invention was made to modify the method as disclosed by

Chaffee “594 to include the adjustment error as disclosed by Lockwood et al. since such would

further improve the ability of the method to achieve the desired pressure.

With respect to claim 2, Chaffee ‘594 further discloses wherein the step of adjusting

pressure within the air chamber further comprises simultaneously sensing pressure within the

conduit (see page 5, paragraph 0072). However, Chaffee ‘594 does not specifically disclose

sensing the pressure in the pump housing. The skilled artisan would have found it obvious at the

time the invention was made to locate the sensor in the conduit within the housing since the

pressure immediately outside the housing in the conduit would be the same as in the housing thus

the exact location is arbitrary. Also, it has been held that rearranging parts of an invention

involves only routine skill in the art.

With respect to claims 5 and 6, Chaffee “594 further discloses adjusting the pressure (as

described on page 4, paragraph 0062), but does not specifically disclose conditions wherein the

pressure adjustment factor is a multiplicative pressure adjustment factor and wherein the deflate

pressure target is calculated by dividing the desired pressure setpoint by the multiplicative

pressure adjustment factor. Lockwood et al. provide the basic teaching of a method wherein the

adjustment factor is a multiplicative adjustment factor (see column 12, lines 45—48). The skilled
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artisan would have found it obvious at the time the invention was made to modify the method as

disclosed by Chaffee “594 to include the adjustment error as disclosed by Lockwood et al. and in

doing so using division to calculate the deflate pressure target since such would further improve

the ability of the method to achieve the desired pressure.

With respect to claims 8 and 9, Lockwood et al. further teach wherein the pressure

adjustment factor is an additive pressure adjustment factor (see column 3, line 21). The skilled

artisan would have also found it obvious at the time the invention was made to modify the

method as disclosed by Chaffee ‘594 to include the adjustment error as disclosed by Lockwood

et al. and in doing so using addition to calculate the inflate pressure target since such would

further improve the ability of the method to achieve the desired pressure.

With respect to claims 10, 12 and 13, Chaffee ‘594 shows the claimed limitations of a

method for adjusting pressure within an air bed comprising: providing an air bed having an air

chamber, a pump, a pump manifold, and a tube extending between the chamber and the pump (as

described on page 3, in paragraph 0059); selecting a desired pressure setpoint for the air chamber

(as described on page 4, in paragraph 0060); calculating a manifold pressure target wherein the

manifold pressure target is calculated based upon the desired pressure setpoint (as described on

page 4, in paragraph 0062); sensing pressure within the conduit (as described on page 5, in

paragraph 0072); determining an actual chamber pressure within the air chamber (as described

on page 4, in paragraph 0062); storing the pressure in memory (as described on page 7, in

paragraph 0098 and on page 8, in paragraph 0098); and wherein the pressure target is a deflate

pressure target and wherein the pressure target is an inflate pressure target (also as described on

page 4, in paragraph 0062).
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However, Chaffee “594 does not specifically disclose the method steps of sensing

pressure within the pump manifold; adjusting pressure within the air chamber until the sensed

manifold pressure is within an acceptable pressure target error range of the manifold pressure

target; comparing the actual chamber pressure to the desired pressure setpoint to determine an

adjustment factor error; modifying the pressure adjustment factor based upon the adjustment

factor error; and storing the modified pressure adjustment factor in memory. Lockwood et al.

provide the basic teaching of a method including determining an adjustment factor error

(Lockwood et al. utilize sensors to determine the error between the desired pressure and the

sensed pressure as described in column 13, line 15) and modifying the adjustment factor based

upon the adjustment factor error (as described in column 13, line 21). The skilled artisan would

have found it obvious at the time the invention was made to modify the method as disclosed by

Chaffee “594 to include the adjustment error as disclosed by Lockwood et al. since such would

further improve the ability of the method to achieve the desired pressure. Furthermore, the

skilled artisan would have found it obvious at the time the invention was made to locate the

sensor in the conduit within the manifold since the pressure immediately outside the housing in

the manifold would be the same as in the housing thus the exact location is arbitrary. Also, it has

been held that rearranging parts of an invention involves only routine skill in the art.

With respect to claim 13, Chaffee “594 further discloses adjusting the pressure (as

described on page 4, paragraph 0062), but does not specifically disclose a condition wherein the

pressure adjustment factor is calculated by dividing the desired pressure setpoint by a deflate

pressure adjustment factor. Lockwood et al. provide the basic teaching of a method wherein the

adjustment factor is a deflate adjustment factor (see column 12, lines 45—48). The skilled artisan
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would have found it obvious at the time the invention was made to modify the method as

disclosed by Chaffee “594 to include the adjustment error as disclosed by Lockwood et al. and in

doing so using division to calculate the deflate pressure target since such would further improve

the ability of the method to achieve the desired pressure.

With respect to claim 15, Chaffee “594 further discloses adjusting the pressure (as

described on page 4, paragraph 0062), but does not specifically disclose a condition wherein the

inflate pressure target is calculated by determining the sum of the desired pressure setpoint and

an inflate pressure adjustment factor. Lockwood et al. further teach wherein the pressure

adjustment factor is an inflate pressure adjustment factor (see column 3, line 21). The skilled

artisan would have also found it obvious at the time the invention was made to modify the

method as disclosed by Chaffee “594 to include the adjustment error as disclosed by Lockwood

et al. and in doing so using addition to calculate the inflate pressure target since such would

further improve the ability of the method to achieve the desired pressure.

With respect to claim 16, Chaffee ‘594 discloses a method for adjusting pressure within

an air bed comprising: (a) providing an air bed, the air bed including an air chamber and a pump

having a pump housing (as described on page 2, in paragraph 0059); (b) selecting a desired

pressure setpoint for the air chamber (as described on page 2, in paragraph 0060); (c) calculating

a pressure target wherein the pressure target is calculated based upon the desired pressure

setpoint (as described on page 4, in paragraph 0062); (d) adjusting pressure within the air

chamber until a pressure within the pump housing is substantially equal to the pressure target (as

described on page 4, in paragraph 0062); and (e) determining an actual chamber pressure within

the air chamber (also as described on page 4, in paragraph 0062).
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However, Chaffee “594 does not specifically disclose the method steps of (f) comparing

the actual chamber pressure to the desired pressure setpoint to determine an adjustment factor

error; (g) calculating an updated pressure adjustment factor based upon the adjustment factor

error; and (h) repeating steps (b)—(g) with the updated pressure adjustment factor. Lockwood et

al. provide the basic teaching of a method including calculating an updated factor error

(Lockwood et al. utilize sensors to determine the error between the desired pressure and the

sensed pressure as described in column 13, line 15) and calculating the adjustment factor based

upon the adjustment factor error (as described in column 13, line 21). The skilled artisan would

have found it obvious at the time the invention was made to modify the method as disclosed by

Chaffee “594 to include the adjustment error as disclosed by Lockwood et al. and to repeat all the

steps since such would further improve the ability of the method to achieve the desired pressure.

With respect to claims l7, l9 and 20, Chaffee “594 shows the claimed limitations of a

pressure adjustment system for an air bed comprising: an air chamber (as described on page 3, in

paragraph 0059); a pump in fluid communication with the air chamber, the pump including a

pump manifold and at least one valve (also as described on page 3, in paragraph 0059); an input

device adapted to receive a desired pressure setpoint selected by a user (as described on page 4,

in paragraph 0064); a pressure sensing means adapted to monitor pressure within the pump

conduit (as described on page 5, in paragraph 0072); and a control device operably connected to

the input device and to the pressure sensing means, the control device having control logic that is

capable of calculating a manifold pressure target based upon the desired pressure setpoint and a

pressure adjustment factor, adjusting pressure within the air chamber until the sensed manifold

pressure is within an acceptable pressure target, and comparing an actual chamber pressure to the
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desired pressure setpoint (as described on page 4, in paragraph 0062); and wherein the input

device is a remote control having pressure selecting means and wherein the remote control is a

wireless remote control (as described on page 4, in paragraph 0064).

However, Chaffee “594 does not specifically disclose a pressure sensing means adapted

to monitor pressure within the pump manifold; monitoring pressure within the pump manifold,

adjusting pressure within the air chamber until the sensed manifold pressure is within an

acceptable pressure target error range of the manifold pressure target, comparing an actual

chamber pressure to the desired pressure setpoint to quantify an adjustment factor error, and

calculating an updated pressure adjustment factor based upon the adjustment factor error.

Lockwood et al. provide the basic teaching of a method including determining an adjustment

factor error (Lockwood et al. utilize sensors to determine the error between the desired pressure

and the sensed pressure as described in column 13, line 15) and modifying the adjustment factor

based upon the adjustment factor error (as described in column 13, line 21). The skilled artisan

would have found it obvious at the time the invention was made to modify the method as

disclosed by Chaffee to include the adjustment error as disclosed by Lockwood et al. since such

would further improve the ability of the method to achieve the desired pressure. Furthermore,

the skilled artisan would have found it obvious at the time the invention was made to locate the

sensor in the conduit within the manifold since the pressure immediately outside the housing in

the manifold would be the same as In the housing thus the exact location is arbitrary. Also, it has

been held that rearranging parts of an invention involves only routine skill in the art.
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8. Claims 3, 11 and 18 are rejected under pre—AIA 35 U.S.C. 103(a) as being unpatentable

over Chaffee “594 in view of Lockwood et al. “113 as applied to claims 1, 10 and 17 above, and

further in view of US. Pat. No. 6,789,284 to Kemp. Chaffee “594 further discloses wherein the

pressure is sensed (see page 4, paragraph 0060); however, Chaffee “594 as modified by

Lockwood et al. does not specifically disclose a condition wherein the pressure is sensed with a

pressure transducer. Kemp provides the basic teaching of a method wherein pressure is sensed

with a pressure transducer (see column 3, lines 57—58). The skilled artisan would have found it

obvious at the time the invention was made to modify the method of Chaffee as modified by

Lockwood et al. to include the pressure transducer as disclosed by Kemp since such transducers

are reliable and accurate means for sensing the pressure.

Conclusion

9. The prior art made of record and not relied upon is considered pertinent to Applicants’

disclosure: Nunn et al. “879, Nunn et al. “457, Mahoney et al. “137 and Fleury et al. “339.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ROBERT G. SANTOS whose telephone number is (571)272—

7048. The examiner can normally be reached on Monday through Friday, 11:00 am. to 7:30

pm.

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

supervisor, Peter M. Cuomo can be reached on (571) 272—6856. The fax phone number for the

organization where this application or proceeding is assigned is 571—273—8300.
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see htt ://’ mindirectus atoyov. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866—217—9197 (toll—free). If you

would like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800—786—9199 (IN USA OR CANADA) or 571—272—1000.

/ROBERT G. SANTOS/

Primary Examiner, Art Unit 3673
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

EHits Search Query EDefault EPlurals ETime Stamp

Emahoney-pau|.in. EUS-PGPUB; E2016/10/01
USPAT 12:40

Emahoney-pauI-$.in. EUS-PGPUB; 016/10/01
EUSPAT

Ehilden-matthew.in. EUSFPGPUB; 016/10/01
USPAT

Ehilden-matthew- US—PGPUB;

E$.in. USPAT

tEiIstra—matthew.in. EUSPGPUB;
USPAT

tEiIstra—matthew- USPGPUB;

E$.in. USPAT
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Modified form PTO/SB/08A(O4-O7) OMB 651 -0031
US Patent & Trademark Office: US. DEPARTMENT OF COMMERCE

Under the Paoen/vork Reduction Act of 1995, no oersons are re uired to res oond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO —_ Com/ete If Known
Application Number WEI/283,675

INFORMATION DISCLOSURE Filing Date Heeemeh May 21, 2014
STATEMENT BY APPLICANT First Named Inventor

(Use as many sheets as neeesserv)

 

ttorney Docket No: 3500.019U82
 

US PATENT DOCUMENTS

Examiner USP Document Number Publication Date Name of Patentee or Applicant of cited Document
Initial *

US-20020184711A1 12/12/2002 Mahoney, Paul J

US-20070227594A1 10/4/2007 Chaffee, Robert B

US-20100206051A1 8/19/2010 Mahoney, Paul James

_US-20110138539A1 6/16/2011 Mahoney, Paul James, et al.
_
_
_
_

 

 

US-5,904,172 5/18/1999 Gifft, James Edwin, et al.

US-6,014,784 1/18/2000 Taylor, Rex E, et al.

US-6,088,643 7/11/2000 Long, Bruce T, et al.

US-6,789,284 9/14/2004 Kemp, Daniel

US-7,022,113 1/16/2003 Lockwood, Jeffrey S

  
 

 

FOREIGN PATENT DOCUMENTS
Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document

Initial *

_AU-2008353972 11/8/2012 Hilden, Matthew Glen, et al. -
_CA—2720467C 12/10/2013 Mahoney, Paul James, et al. -
_WO-0003628A2 1/27/2000 —-

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS
Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,

journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
published.

"Application Serial No. 12/936,084, Advisory Action mailed 10-18—13", 3 pgs

"Application Serial No. 12/936,084, Examiner Interview Summary mailed 08-06-13", 3 pgs

"Application Serial No. 12/936,084, Final Office Action mailed 01-10-13", 16 pgs

"Application Serial No. 12/936,084, Final Office Action mailed 07-29-13", 15 pgs

"Application Serial No. 12/936,084, Non Final Office Action mailed 08-02-12", 13 pgs

"Application Serial No. 12/936,084, Notice of Allowance mailed 03-12-14", 8 pgs

"Application Serial No. 12/936,084, Response filed 01-29-14 to Advisory Action mailed 10-
18-13", 16 poS

"Application Serial No. 12/936,084, Response filed 05-10-13 to Non Final Office Action

mailed 01-10-13", 13 pos.

"Application Serial No. 12/936,084, Response filed 09-27-13 to Non Final Office Action

mailed 07-29-13", 14 poS

"Application Serial No. 12/936,084, Response filed 11-08-12 to Non Final Office Action

mailed 08-02-13", 13 pos

 

  
EXAMINER DATE CONSIDERED
 

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if noéigélgqmrjlrflfdgpequiot
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark here if English language raznfilaningszaooghed
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Modified form PTO/SB/08A(04-07) OMB 651 -0031
US Patent & Trademark Office: US. DEPARTMENT OF COMMERCE

Under the Paoenlvork Reduction Act of 1995, no oersons are re uired to res oond to a collection of information unless it contains a valid OMB control number.

Com lete if Known

Application Number Unknown

INFORMATION DISCLOSURE Filing Date Herewith

(Use as many sheets as necessary) Group Art Unit Unknown

Examiner Name Unknown

ttorney Docket No: 3500.019U82

Substitute for form 1449A/PTO

 

 

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS

Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where

published.

_| _\

"Australian Application Serial No. 2008353972, First Examiner Report dated 07-18-11", 2
p 3.

"Australian Application Serial No. 2008353972, Response filed 7-3-12 to Examiner Report

mailed 7-18-11", 17 pos

"Canadian Application Serial No. 2,720,467, Office Action mailed 5-31-12", 2 pgs

"Canadian Application Serial No. 2,720,467, Response filed 11-29-12 to Office Action

mailed 05-31-12", 10 pos

"European Application Serial No. 087451100, Office Action mailed 11-22-10", 2 pgs

"European Application Serial No. 087451100, Response filed 12-23-10 to Office Action

mailed 11-22-10", 4 pos

"European Application Serial No. 087451100, Supplementary European Search Report
mailed 01-25-12", 5 pos

"International Application Serial No. PCT/USO8/59409, International Search Report mailed

08-15-08", 2 pos.

"International Application Serial No. PCT/USO8/59409, Written Report mailed 08-15-08", 5

"International Application Serial No. PCT/US2008/059409, International Preliminary Report
on Patentabilit mailed 10-05-10", 6 pos

"International Application Serial No. PCT/US2008/059409, International Search Report

mailed 08-15-08", 1 p-

 
 

EXAMINER z’Robert Santos/ DATE CONSIDERED ‘10/01/2016 
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I’R.S./I

S/N Unknown PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Invent0r(s): Paul James Mahoney et al. Examiner: Unknown

Serial No.: Unknown Group Art Unit: Unknown

Filed: Herewith Docket: 3500.019US2

Customer No.: 21 186 Confirmation No.: Unknown

Title: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

COMMUNICATION CONCERNING PRIOR OR COPENDING APPLICATION! S!

Mail Stop Amendment
Commissioner for Patents

PO. BOX 1450

Alexandria, VA 22313-1450

Pursuant to the guidance of MPEP §§ 2001 .06(b) and 2004(9), Applicant would like to

bring the following additional applicati0n(s) to the Examiner’s attention. The identification of

these applications is not intended to suggest that the subject matter claimed in any listed

application is, or has been, substantially similar to any claim or claims in the present application.

 
Serial No./ Filing Date Attorney Docket Title
Patent No.

12/936,084 October 1, 2010 3500.019US1 SYSTEM AND METHOD FOR

IMPROVED PRESSURE

ADJUSTMENT

Respectfully submitted,

SCHWEGMAN, LUNDBERG & WOESSNER, P.A.

PO. BOX 2938

Minneapolis, MN 55402

(612) 349-9585

/Q4MA WA/
Date May 21, 2014 By

Adam P. Kiedrowski

Reg. No. 60,296
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Sheet 1 of 3

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283,675

Information Disclosure Statement FirSt Named 'nVentOF

by Applicant Paul James Mahone

(Use several sheets if necessary) Filing Date Group Art Unit

May 21,2014

 
 

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Pate ntee Class Subclass If Appropriate

13/933,285 Palashewski 7/2/2013

14/146,281 Palashewski et a1. 1/2/2014

14/146,327 Palashewski et a1. 1/2/2014

2002/0184711 12/2002 Mahoney et a1.

2007/0227594 10/04/2007 Chaffe

2010/0174198 7/8/2010 Young et a1.

2010/0206051 08/2010 Mahoney

2011/0306844 12/15/2011 Young

2014/0007656 1/9/2014 Mahoney

10 5/22/2014 McGuire, et a1.

11 7/3/2014 Zaiss

12 9/11/2014 Chen et a1.

13 9/11/2014 Chen et a1.

14 9/18/2014 Nunn et a1.

15 9/18/2014 Nunn et a1.

--_9/18/2014 Stusynski

18 2014/0259433 9/18/2014 Nunn et a1.

19 2014/0259434 9/18/2014 Nunn et a1.

20 2014/0277611 9/18/2014 Nunn et a1.

21 2014/0277778 9/18/2014 Nunn et a1.

--_9/18/2014 Nunn et a1.
--_11/15/1991 1111111
--——--—
--——--—
--——--—
--——--—

Examiner Signature Date Considered

EXAMINER: lnitials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to ac olicant.
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Sheet 2 of 3

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283,675

Information Disclosure Statement FirSt Named 'nVentOF

by Applicant Paul James Mahone

(Use several sheets if necessary) Filing Date Group Art Unit

May 21,2014

 
 

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class Subclass If Appropriate

5,652,484 7/29/1997 Shafer et a1.

5,765,246 6/16/1998 Shoenhair

5,903,941 5/18/1999 Shafer et a1.

5,904,172 05/18/1999 Gifft et a1.

6,014,784 01/18/2000 Taylor et a1.

6,037,723 3/14/2000 Shafer et a1.

6,088,643 07/11/2000 Long et a1.

6,108,844 8/29/2000 Kraft et a1.

6,161,231 12/19/2000 Kraft et a1.

37 3/20/2001 Ward et a1.

38 6/4/2002 Mechache

39 11/19/2002 Shafer et a1.

40 2/3/2004 Rose et a1.

41 3/23/2004 Gaboury et a1.

--_7/20/2004 Mahoney et a1.
--_00040004 K0000
--_10000004 R000

45 6,832,397 12/21/2004 Gaboury et a1.

46 6,883,191 5/26/2005 Gaboury et a1.

47 7,022,113 04/04/2006 Lockwood et a1.

48 7,389,554 6/24/2008 Rose

--_1/11/2011 Koughan et a1.
--——--—
--——--—
--——--—
--——--—
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Sheet_ of

Substitute Disclosure Form US. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283675

Information Disclosure Statement FirSt Named Inventor

by Applicant Paul James Mahone

(Use several sheets if necessary) Filing Date Group Art Unit

May 21, 2014

Examiner Desig. Document Publication Country or Translation
Initial Number Date Patent Office Subclass

WO 01/27/2000 WO

 
 

  
 

00/03628A2

55 CA2720467C 12/10/2013 CA    
 

Other Documents (include Author, Title, Date, and Place of Publication)
 

Examiner Desig.
Initial ID Document

56 Australian Application Serial No. 2008353972, First Examiner Report dated 04/18/2011, 2 pages

European Application Serial No. 087451100, Supplementary European Search Report mailed

01/25/2012, 5 pages

International Application Serial No. PCT/US08/59409, International Search Report mailed

08/15/2008, 2 pages

59 International Application Serial No. PCT/US08/59409, Written Report mailed 08/15/2008, 5 pages

Canadian Application Serial No. 2,720,467, Response filed 11/29/2012 to Office Action mailed

05/31/2012, 10 pages

 

 

57 

58 

 

60 

Examiner Signature _ V Date Considered
Robert Santos/ 10/01/2016

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to ac olicant. 
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search NOTES 14283675 MAHONEY ET AL.

IIIIIIIIIIII IIIIIIII II IIIIIIII Examiner Art UnitROBERT G SANTOS 3673

CPC- SEARCHED

“mum

CPC COMBINATION SETS - SEARCHED

                         

US CLASSIFICATION SEARCHED

706, 710, 713, 714, 644, 654, 655.3 10/01/2016

224, 223 10/01/2016
10/01/2016

SEARCH NOTES

Search Notes

Search obtained from parent case (Serial No. 12/936,084, now US. Pat. 10/01/2016 RS.
No. 8,769,747

EAST Image, Text and CPC Searches 10/01/2016

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group
CPC S mbol

 
 

US Patent and Trademark Office Part of HIquT. 20509161 002
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 14283675 MAHONEY ET AL.

Examiner Art Unit

ROBERT G SANTOS 3673

Rejected I Cancelled n Non-Elected n Appeal

a Allowed a Restricted _ [In Objected
I] Claims renumbered in the same order as presented by applicant T.D. I] R. 1.47

CLAIM DATE

 
I] 0 'U>

Final __________
——--------
__________
__________
__________
__________
n—————————
__________
n—————————
n—————————
__________
__________

12 _________
13 ________
I;
I

_L 01

_L 00

_L O
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_L O)
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Sheet 1 of 2

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283 6759

Information Disclosure Statement Applicant

by Applicant Select Comfort C0 ooration

(Use several sheets if necessary) Filing Date Group Art Unit

(37 CFR §1.98(b)) May 21, 2014

 
 

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class Subclass If Appropriate

14/675,355 Palashewski et al. 03/31/2015

2015/0007393 01/08/2015 Palashewski

5

. 2015/0026896 01/29/2015 Fleury et al.

2015/0157137 06/11/2015 Nunn et al.

--
--
--
--
--

2015/0157519 06/11/2015 Stusynski et al.

2015/0182033 07/02/2015 Brosnan et al.

2015/0182397 07/02/2015 Palashewski et al.

2015/0182399 07/02/2015 Palashewski et al.

--
--
--
--
--

 

 

 

———-——
18. 5,144,706 09/08/1992 Walker et al.

8,931,329 01/13/2015 Mahoney et al.

8,966,689 03/03/2015 McGuire et al.

8,973,183 03/10/2015 Palashewski et al.21.

Examiner Desig. Document Publication Countryor
Initial ID Number Date Patent Office Class Subclass
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Substitute Disclosure Form US. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283675

Information Disclosure Statement Applicant -
by Applicant Select Comfort Co orat1on

(Use several sheets if necessary) Filing Date Group Art Unit

(37 CFR §1.98(b)) May 21, 2014

Other Documents (include Author, Title, Date, and Place of Publication)

 
 

Examiner

Initial ID Document Desig. ‘ 

Examiner Signature Date Considered

ZlorbetrSani03/ 10/01/201 6

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to a. olicant. 
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450www.uspto.gov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/283,675 05/21/2014 Paul James Mahoney 39870-0048002
CONFIRMATION NO. 5177

26191 PUBLICATION NOTICE

FISH & RICHARDSON P.C. (TC)

PO BOX 1022 II||I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIO4III IIIIIIIIIIIIIIIIIIIIIIII
MINNEAPOLIS, MN 55440-1022

Title:SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

Publication No.US-2015-0374137-A1

Publication Date:12/31/2015

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37

CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the

Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to

applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of

Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,

by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent

Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and

Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Attorney Docket No.: 39870-0048002 / Client Ref: 201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Paul James Mahoney Art Unit : 3644

Serial No. : 14/283,675 Examiner : Richard G. Davis

Filed : May 21, 2014 Conf. No. : 5177

Title : SYSTEM AND METHOD FOR IMPROVED PRESSURE

ADJUSTMENT

MAIL STOP MISSING PARTS

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

SUBMISSION OF MISSING PARTS OF APPLICATION

In order to complete this application, applicant as a large entity submits herewith the

following:

Declaration in compliance with 37 CFR §1.63.

Apply any necessary charges or credits to Deposit Account 06 1050, referencing the

above attorney docket number.

Respectfully submitted,

Date: 12/7/2015 /Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947
Customer Number 26 1 9 1

Fish & Richardson P.C.

Telephone: (612) 337-2538

Facsimile: (877) 769-7945

61249692.doc
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Attorney Docket No: 39fl70~0048002 1 Client Rel; 201400240 :rorrun'ol (06 i2)
Approvo-S tor use through Dilatizct-i. Dirtb‘ 00510032

us. Patent and Trademark (like: 0.3. DEPARTMGNI OF COMMERCE
Under the Paperwork Retuctton Act at rates. no percoos um inquired to respond to c coitcctlorl oi intern-ration unless It displays a valid OMB control nurrrccl.    

QECLARATSQM ('37 CFF’E “33‘.- TOR UTILITY QR DESIGN APPLICATlQN 11$th AN
APPLICATIQN DATA SHEET {3? CFR 1.76) 
 
 

    

 

 
 

't

min?“ SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT
 Wu...um“...““...................................“m..u. . . . . .. «mun-“cc...“.........“...“...

As the beiow named inventor, I horoby declarfi indt:

This declaration [ I The attached application, or
ls directed to:

[X] United States application or PCT international application
number 141233575 _

tiled on Maw 21. 2014..._..s_.... . L...“uw-uu—uu-m.....—_............————— 

 

 
 
 

 
 

 

 
 
 
 
 
 
 
 
 

 
  

 

The abovo-identttied application was mac's or authorized to be made by me.

I believe that i am the original Inventor or an original joint Inventor of or claimed invention in the application.

I hereby acknowledge that any willful lalse statement made in this dociaratlon is punishable under 18 0.3.0. 4.001
by fine or imprisonment at not mom than tlvc {5) years, or both.

WARNING:

Peiltionon’appiicant is cautioned to avoid submitting personal information in documents filed In a patent application that may
contribute to identity thelt. Personal Information such as social security numbers. bank account numbers. or credit card numbers
(other than a check or credit card authorization iorm PTO-2038 submitted for payment purposes) is never required by the USP‘TO
to support a polition or on application. it this typo of personal inlormation is included In documents submitted to the USPTO.
petitionerslappiioants should consider rcdactlng such personal information from the documents bolero submitting thorn to the
USPTD. Petitioner/applicant is advised that the record of a patent application is available to the public alter publication oi the
application (unless a non-publication request in compliance with 37 CPR 1.21%?) is made in the application) or issuance oi a
patent. Furthennoro. the record from an abandoned application may also ‘09 available to the public if the application to
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and cradl‘: card authorization lorms
PVC-2038 submitted tor payment purposes are not retained in the application tile and therefore are not publicly available.

LEGAL NAME Oi: INVENTOR

E "”9””; _mt._i\ioih§;c;¢, Date (Optional): WNW)»p’ ‘ ‘c M\cu\'m\\\\\m‘.-..A‘~
‘o 1945‘ . . ' ' l .“ “""‘~\.c\._\:

Signature:

,.A‘g

gpuo f‘xfii “ ' 3 - - N M"
e‘ _ c" ‘ ..~ .~ “w,“w-w

WW3 - ‘ v; tw.§*_.__mw_._.__.__.m.mt..

Note: An application data sheet (PTO/SUI“ or equivalent). including naming tho entire. inventive entity. must accompany this term
or must have boon previously tiled. Use on additional P'r‘O/AWOi lorm lot each additional inventor.

     
  

This collection of intormotton is rooulroo' by 35 U.S.C. its and 37 CPR 1.63. 'lito information to required to obtain or retain a benefit by the public which to to lilo {and
by tho U$PTO to process} on application. (toniidontioilty Is governed by 36 0.3.6. 322 and 37 CFR Hi and 1.14. Tixic collection it aziimaled to intro 1 minute to
complete, imitating gathering, preparing. and submitting the completed application lorm to tho USE-‘10. Time will vary deponolnn upon tho individual case. Any
comments on the amount or time you requlm to comptato this. torm nod/or suggestions tor roduclng this burden. should be com to tho chlsl lnlormifllcn Oliiccr. us.
Patent and Trademaril Oilico, Us. Department oi Commerce, P.0l Box 1450, Alexandria. VA 2218-1450. DO NOT SEND FEES 0F. COMPLETED FORMS TO
Tl-ltS ADDRESS. seuo To: Commissioner tor Patents, Pro. Box 1.469, Alexandria, VA 223134450.

Ifyou need assistanco in completing the Ian». call t-aoo-PrO-Qws and select option 2‘
612222i3.do¢

 Q...“ “’- - nr- nun—u...—
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Attorney Docket No.: 398700048002 I Client Rel: 201400140
Frown/or (08-12)

Approved for use through otrsmoir. O.40 9851-00:12
us. Patent and Trademark Olflce: 1.1.3. DEPARTMENI OF COMMERCE

Under tho Paoormrli Reduction Act or 11:95.": person: we rooulrctt lo ruapono to rt coiiuclion oi lni'ormolion uniaa: it oizpruys :1 valid OMB control number  .............“\  
f...

DECLARATION {37 CPR 1.63) FOR UTiLi'IY GR QESIGN APPLiCA1'I061 1.1811413 Al‘i

"PPLECATIQN DAIA SHEET (37 CFR1.76)-W.......m--m-————W...—   
.—-—.——-.........—n...........,........L.....

      

 

 
 

 
 

 

 
 

 
 
 

 
 
 
 
 
 
 

 
 
 

 

 

1‘

$332.0" SYSTEM AND ME"Hit“0 FDR iMPROVED PRESSURE ADJUSTMENT
  ~v~w\\\\-w-m muxu~u - ‘ .~‘...

As the below named inventor. t hereby declare that;

This declaration i i The attached application. or
is diroctczi to:

i X ] United States application or PC? international application
number W............_.__.-_

tried on my 21. 201{amm_.............__.. _______._____.___.,.m-._

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

I believe that i am the original inventor or an original Joint inventor oi it claimed invention in the application.

1
5

£1 hereby acknowledge that any wiiilui false statmoot made in this dec’araiion is punishable under 18 US.C 1001
iby 1’rte or imprisonment at not more than five {5'} years. or both.

WARNING:

Potitloneriappiloant is cautioned to avoid submitting personal information in documents tiled 1118 patent application that may
contribute to identity their. Personal lnioi‘mation such as social security numbers. bank account numbers. or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted tor payment purposes) is never required by the USPTO
to support a petition or an application. it this type of personal information is included in documents submitted to tho USFTO.
petitionersiappllcants should consider redacting such personal information lrom the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record ot a patent application is available to the public alter publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(e) is made in the application) or issuance of a
patent Furthermore. the record treat an abandoned application may also be available to the public it the application is
reloranced in a published application or an issued patent (see 37 CFRi.14) Checks and credit card authorization lorms
P10-20“8 submitted for payment purposos are not retained in the application tile and therefore are not publicly available.

 
 
 

 
 
 

 

  

LEGAL NAME OF iNVENTOR

Inventor: MatthewGlen1‘iiiden Date {Optional}:mg.— ‘5'—-:“““‘....,.

  

  
 

 

Signature: ......._._....;,_i... .,. -' ‘ 

Note: An application data sheet (PTUISBI‘M or equivaiont). including naming the entire inventive entity. must accompany this term
or must have been previously liter}. Use an additional PTOIA1N01 torin tor each additional inventor.
  w.......m~qw .mom.

This collection at inlomlataon is required 123135 1.1.3 0. 116 and (17 CFR 1.63. Tin: inlormatlon is require-cl to obtain or rotain a benetit by the public which is to tile (mu 1'
by [111! USPTO to process} on application. Confidentiality is governed bit 115 U36.122 cm! (17 CFR 1.11 and 1 14.11“: collectionas estiineted 10131.9 1 minute10
complete. including gatherinu. blooming 5nd submitting the completed application iorm to the USP'10. “time wit my acct-noting upon the individual case My
comments on the amount 01' limo you require to com;iii-to this term and/or cugqe attains tor reducing this human, shouldno event10 the Chis: lntouiialion Officer, 11..S
Potent mu Trademark Oflice. US. DeparimuntoiCumrnorce P.0. Bo: 14.50 Alexandria, Wt 221113-1150. DO NOT SEND FEES 0R COM."LE 1150 FORMS TO .
‘i'HiS ADDRESS. SEND TO: Commissioner tor Patents, 9.0. Box 1460, Alexandria. VA 22313-1450. 1

ll you need assistance In coalpleting the form. car 14100-157041” ant-155ml optics 1’. i
6122121351011 1
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Attorney Docket No; 398100048002 I' Client Rel: 20i400140
P'i’DINNOI (cc-1.2)

.Approvad tor use through oil-3026 M. Unit! 0651-0032
0.8. l'eteni earl 'l‘radomrrdi. (lines; 08. DEI’AR‘. Mtit‘li‘ (It? COMMERCE

«-““me99qu up; iiagorworir Reducilanctqg 1993 re no I: ma rue lectured lo rocoond to a cclle “ ‘ oi Inlocnzntirm nut. @53eg- a wig! game mount number.,.

{ iZIECLIIIRATIfiN (3? CFF‘ ’i {3.3) F052 UTILII 3" CR {35316336 AFN. iC 'i'iCii‘i USii‘iG AN
‘1

   

APPLICAT IQi-Ii DAI AoSHEET (37 GFR $.76)         

I “am“ "I”................2----------""“""‘“:’C:.:;::.:.::‘.““‘“““““““-“I“ “ I- ‘ wun“?mm“m:mI T.” _
5.:v§,f§fm svs iEIVI AI‘ID IIII., Inor: FOR iMPROVED PRESSURE ADJUSTMENT

quay...»uan»W~u-uwu.k_u.“““““..m—u\mmw   mmnu~~ WWI.“-

As the below named inventor. I hereby declare that:

 

This declaration [ i The attached application, or
is directed to:

[X ] Unite-3 States application or PCT lntornationai epg.licalion
number 141283,8?5

tiled on Max 21. 2014.
.....m..._....__.......................... ..—-——.———_.. . _...._..................

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

torelieve that I am the original inventor or an original Joint inventor of a claimed invention'In the application.

by line or imprisonment of not more than five (5) years, orbolh

WIXRNING:

Petitioner/appriseIII is cautioned to avoid submitting personal information in c‘ccuments illed'In a patent nppticallon that may
contribuie i0 Identity theii. Poisonal inimmatlon such as social security numbeIus bank accouni 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 suppOIi a petition or an application. If this type of personal inioimaiion:5 includedIn documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal Inlormation Item the documents before submitting them to the
USPi‘O. PeiilionerlappiicantIs advised that the record of a patent applicationIs available to the public after publication of the
oppiication (unless a nonpubiication requesi in compliance with 37 CPRI. 213I’aI is madeIn the application) or issuance of a
patent Furthermore the record from an abanrioned application may also08 available to the pubiir it the application ls

reIerencedII. a published application or an issued patent (see 37 CFR.". i4} Checks and credit card authorization iorms ¥PI 0-2038 submitted for payment purposes are not retained in the application lite and therefore are not publicly available.

 
 m .-« 

I hereby acicnowicrige that any willful false statement made in lhis declaration is punishable under 18 U.S.C. 'IOO'I

-EGAL NAME OF INVENTDR

Date (Optional) 2 

  

J“?

Inventor: Paul Janieetlgl‘ahone'. a; l .I‘

  

 

 
,._._.w.m.mmSignature: («5. . _._,...._

;§"W«A«“‘m
Note: An application data sheet (PTO/8'14 or «Weakest? naming mining; tire entire .lx'we'niw satin}; IIIIIsI accommngtho iorrn
(I: must, ham III-II.II. newton Iii-I6" $.33 'r-s Ii mount Piomens torso in. each onetimearmhole:

  

this coiection ol lnlormation is required b" 35 0.8.C 115 and'I? OPP. '1 63. The iniormatlon is required to obtain or retain a bench!cI IIII: public Which I: lo Me (and
by the USPTO to process) an application. Communitylily I-s govern-2r: by 35 USC 12" am: 3‘1 Ci-‘R 1 I1 and 1.14. 'srhi collectiona sallmatod to take 1 rIIlnuIc- to
compielc Including gathering. preparing. and submitting the compleiod hypicaiion form :0 the USPTO. Time will my depending upon the Individual case. Any
comments on the.mouni cl limo you require to comrrioir: list: iorm anclor suggeshoncicr reducing this human. should be sent to the Chl-t lnlounatlon (Juicer, 08.
P:dent and Trademark Chloe. 0.8 Department 01' Commerce. 5’.0. Box 1.450 Alexnncria. VA 22313-1450 DO NOT SEND Fees OR COMPLETED i‘more TO
THIS ADDRESS. 815:“) ‘I0: Commiseioner ior Patcnts, 533.80.3(1650, Alexandria, VA 2'233-1450

if you new assistance In completing tho.I-II‘I'rr,callI-“800P'O9192 and misc! option 2

  

6!2222l3.doc
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Application Type: Utillty under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

 
Applicant Response to Pre-Exam

Formalities Notice 398700480025ubmission.pdf 70d84b0fd1509ed4741014c8a3af7b6666ff
9f7d

Information:
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284171

Oath or Declaration filed 39870048002Dec.pdf bba9b38ei5824fd5b30d54bf7ba3a918d7 ‘
15fe3

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.

 

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 128



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 129

Sheet 1 of 2

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283 6759

Information Disclosure Statement Applicant

by Applicant Select Comfort C0 ooration

(Use several sheets if necessary) Filing Date Group Art Unit

(37 CFR §1.98(b)) May 21, 2014

 
 

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class Subclass If Appropriate

14/675,355 Palashewski et al. 03/31/2015

2015/0007393 01/08/2015 Palashewski

5

. 2015/0026896 01/29/2015 Fleury et al.

2015/0157137 06/11/2015 Nunn et al.

--
--
--
--
--

2015/0157519 06/11/2015 Stusynski et al.

2015/0182033 07/02/2015 Brosnan et al.

2015/0182397 07/02/2015 Palashewski et al.

2015/0182399 07/02/2015 Palashewski et al.

--
--
--
--
--

 

 

 

———-——
18. 5,144,706 09/08/1992 Walker et al.

8,931,329 01/13/2015 Mahoney et al.

8,966,689 03/03/2015 McGuire et al.

8,973,183 03/10/2015 Palashewski et al.21.

Examiner Desig. Document Publication Countryor
Initial ID Number Date Patent Office Class Subclass

 

 

 

  
EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to a. olicant.   

u'- II Iosu -' Form
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Shcct_ of

Substitute Disclosure Form US. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283675

Information Disclosure Statement Applicant -
by Applicant Select Comfort Co orat1on

(Use several sheets if necessary) Filing Date Group Art Unit

(37 CFR §1.98(b)) May 21, 2014

Other Documents (include Author, Title, Date, and Place of Publication)

 
 

Examiner

Initial  Desig. ‘ID Document 

Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to a. olicant. 
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Application Type: Utillty under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

Information Disclosure Statement (IDS)
Form (SB08)

 
|DS_Transmitta|.pdf c1d7cc6501890191544434bcebf9714a80 t

1672

Information:
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This is not an USPTO supplied IDS fillable form

. . 108647
Information Disclosure Statement (IDS)

Form (SBOS) PTOI449.pdf 2eb33bc2dal 02779bfe8a6667e743c28a85
786(k)

Information:

This is not an USPTO supplied IDS fillable form

Total Files Size (in bytes) 170880

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Attorney's Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Paul James Mahoney Art Unit : Unknown

Serial No. : 14/283,675 Examiner : Unknown

Filed : May 21, 2014 Conf No. : 5177
Title : SYSTEM AND METHOD FOR IMPROVED PRESSURE

ADJUSTMENT

MAIL STOP AMENDMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-1449 Form. Cited US. patents

and patent application publications will be provided on request.

While these documents may be material pursuant to 37 C.F.R. § 1.56, their disclosure is

not intended to constitute an admission that the documents are prior art in regard to this

invention. The filing of this Statement should not be construed to mean that a search has been

conducted or that no other material documents or information exists.

This statement is being filed before the receipt of a first action on the merits.

Apply any necessary charges or credits to deposit account 06-1050, referencing the above

attorney docket number.

Please contact the undersigned if there are any questions regarding this Statement.

Respectfully submitted,

Date: 10/1/2015 /Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947
Customer Number

Fish & Richardson P.C.

Telephone: (612) 337-2538

Facsimile: (877) 769-7945

61219537.doc
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 UNITED STATES PATENT AND TRADEMARK OFFICEg3%,?
._ E UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark Office

AddIESS. COMMISSIONER FOR PATENTSPO Box 1450
Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

  
 
   

14/283,675 05/21/2014 Paul James Mahoney 39870-0048002
CONFIRMATION NO. 5177

26191 INFORMAL NOTICE

FISH & RICHARDSON P.C. (TC)

PO BOX 1022 llIIlIlIlIllllllIllll"WINIllllllllllllllllllllIIIlIlllllllllllllllllllllllllllllll0000000775 8 7
MINNEAPOLIS, MN 55440-1022

Date Mailed: 09/22/2015

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for

reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's

oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute

statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the

expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid

further processing delays.

' A properly executed inventor's oath or declaration has not been received for the following inventor(s):

Paul James Mahoney
Matthew Glen Hilden

Matthew Wayne Tilstra

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

lggasgedoml
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO. Box 1450

Alexandriafl’iigmia 22313-1450wwwusptogov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

20 414/283,675 05/21/2014 3744 2160 39870-0048002

 
 
   

CONFIRMATION NO. 5177

26191 UPDATED FILING RECEIPT

EEESXRIESSRDSO” P0 ”0’ lullllllIllllllllllllllllwlllllllllllIllllllllllll
MINNEAPOLIS, MN 55440-1022

Date Mailed: 09/22/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Paul James Mahoney, Stillwater, MN;
Matthew Glen Hilden, Bobbisndale, MN;

Matthew Wayne Tilstra, Rogers, MN;

Applicant(s)

Select Comfort Corporation, Minneapolis, MN;

Assignment For Published Patent Application

Select Comfort Corporation, Minneapolis, MN

Power of Attorney: The patent practitioners associated with Customer Number 26191

Domestic Priority data as claimed by applicant

This application is a CON of 12/936,084 10/01/2010 PAT 8769747
which is a 371 of PCT/U808/59409 04/04/2008

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 06/02/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/283,675
page 1 of 3
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Projected Publication Date: 12/31/2015

Non-Publication Request: No

Early Publication Request: No
Title

SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

Preliminary Class

062

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Vngmia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/283,675 Paul James Mahoney 39870-0048002
CONFIRMATION NO. 5177

26191 WITHDRAWAL NOTICE

FISH & RICHARDSON P.C. (TC)

PO BOX 1022 HIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIHIIHIIIIIIIIIIIIIIIIIIIIIIIIIIHIII0000000775 8 56
MINNEAPOLIS, MN 55440-1022

Date Mailed: 09/22/2015

Letter Regarding a New Notice and/or the Status of the Application

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on

02/04/2015. The time period for reply runs from the mail date of the new notice. Within the time period

for reply, applicant is required to file a reply in compliance with the requirements set forth in the new

notice to avoid abandonment of the application.

Registered users of EFS—Web may alternatively submit their reply to this notice via EFS—Web.

https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS—Web please call the USPTO Electronic Business Center at

1-866-217-9197 or visit our website at http://www.uspto.gov/ebc.

If the reply is not filed electronically via EFS—Web, the reply must be accompanied by a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to

revive under 37 CPR 1.137, the status of the application has been returned to pending status.

Questions about the contents of this notice

and the requirements it sets forth should be

directed to the Office of Data Management,

Application Assistance Unit, at (571) 272-4000

or (571) 272-4200 or 1-888-786-0101.

lggasgedom/
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/283,675

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR1. 16(0

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1.16(i))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
OLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 16(i))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter ”3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Office of Petitions: Routing Sheet

4 7 0 0

Application No. 14/283,675

                

This application is being forwarded to your office for

further processing. A decision has been rendered on a

petition filed in this application, as indicated below.

For details of this decision, please see the document

PET.OP.DEC filed on the same date as this document.

GRANTED

D DISMISSED

D DENIED
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Office of Petitions: Decision Count Sheet Mailing Month
 

  
Application No. 14283675
 

For US serial numbers: enter number only, no slashes or commas. Ex: 10123456

For PCT: enter "51+single digit of year of filing+|ast 5 numbers", EX. for PCT/USO5/12345, enter 51512345

Deciding Official: JOHNSON, NANCY

Count (1) - Palm Credit 14/283,675

FINANCEWORKNEEDEL“ |||||||G|||||R|||||||||L|||||T||||||||
Decision. GRANTW

 

 

 
 
 

5:»: E] Select Check Box for YES

  
 

 
Notes:

Count (2)

FINANCE WORK NEEDEDW~tttttttttttttttttttttttttttttttttttttttttttttt:3

Decision. n/a ,§  

 
:1 Select Check Box for YES

Decision Type: ‘

  
Notes:

 
 

Count (3)
FINANCE WORK NEEDED

eCSO 3 n/a v L Select Check Box forYES

Decision Type1NONE  
 

 

If more than 3 decisions, attach 2nd
Initials of Approving Official (if required) count sheet & mark this box3

Printed on: 9/16/2015

Office of Petitions Internal Document - Ver. 5.0
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVIISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
 
   

14/283,675 05/21/2014 Paul James Mahoney 39870—0048002 5177

26191 7590 09/21/2015 EXAMINER

FISH & RICHARDSON P.C. (TC)
PO BOX 1022

MINNEAPOLIS, MN 55440-1022
ART UNIT PAPER NUIVIBER

3744

NOTIFICATION DATE DELIVERY MODE

09/21/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above—indicated "Notification Date" to the

following e—mail address(es):

PATDOCTC @ fr.c0m
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Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

 
I]

  
In re Application or .

Mahoney et al. : 34C S ON ON PfiT T ON

  

       
  

Application No. 14/283,675

Filed: May 21, 2014

Atty Docket No. 39870-0048002 

   

This is in response to the PfiT T ON TO Rfiv Vt APPL CAT ON UNI

37 CFR §1.137(b) filed February l7, 2015, which is properly

treated under the provisions 0: revised 37 CFR 1.137(a).

        u 5U
  

   
The petition is GRANTED.

 
  

The above-identified application became abandoned e "ective

August 6, 2014 "or "ailure to file a reply to the NOtice to File

Missing Paros o: Nonprovisiona' Application Papers mailed June

5, 2014. The Notice required payment ol ouostanding fees and

payment 0: ,he late surchargel. A courtesy Notice 0: Abandonment

was mailed on Janiary 28, 2015.

 
 

  
 

 
 

         

   
   

Petitioner has saoisjied the requiremenos o: 37 CFR 1.’37 tor

revival 0: ,his application. This petition includes the

required reply in ,he "orm 0‘ payment 0: the Lees, including

payment 0: ,he late surcharge per the Notice2; payment of the

petition fee; and the required staoemen, ol unintentional delay.

No terminal disclaimer is required tor revival 0" this

application.

 
 

      
 

       
 

   
 

 
    

The application is being torwarded to the O "ice 0' Patent

Application Processing for completion of pre—examination

processing.

     

1 The Notice also required the submission of an oath or declaration in
compliance with 37 CFR 1.63, or a substitute statement in compliance with 37

CFR 1.64, executed by or with respect to each actual inventor no later than

the expiration of the time period set in the “Notice of Allowability.”

2 As authorized, the claim fee of $420 and the late surcharge of $140 were
charged to the Deposit Account. These fees were not submitted with the other

fees on filing of the petition.
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Application/Control Number: 14/283,675 Page 2

Art Unit: OPET

Telephone inquiries specific to this decision should be directed

to the undersigned at (57;) 272—3219. 

 

  Accorney Advisor
0 "ice 0" Petitions  
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Attorney's Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Paul James Mahoney Art Unit : Unknown

Serial No. : 14/283,675 Examiner : Unknown

Filed : May 21, 2014

Title : SYSTEM AND METHOD FOR IMPROVED PRESSURE

ADJUSTMENT

MAIL STOP PETITIONS

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

PETITION TO REVIVE APPLICATION UNDER 37 CFR §1.1371b1

Applicant hereby petitions under 37 CFR §1.137(b) to revive the above application,

which was abandoned on February 4, 2015 for failure to respond to Notice to File Missing Parts

mailed June 5, 2014.

Enclosed are 1) the missing filing fees listed in the Notice to File Missing Parts to

continue prosecution of the application and 2) the fees in the amount of $1700 in payment of the

petition fee by a large entity as set forth in 37 CFR §1.17(m) are being paid concurrently

herewith. In addition, please apply any other necessary charges or credits to Deposit

Account 06-1050, referencing the above attorney docket number.

Applicant submits that the entire period of delay was unintentional.

Respectfully submitted,

Date: 2/17/2015 /Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947
Customer Number

Fish & Richardson P.C.

Telephone: (612) 337-2538

Facsimile: (877) 769-7945

61038827.doc

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 145



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 146

Electronic Patent Application Fee Transmittal

Application Number: 14283675

Filing Date: 21-May-2014

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

_—

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

USD($)

Miscellaneous-Filing:

Pet. Revive Abandon App, Delay Pymt-Resp 1453 1 170$jeep N mber Corp700E HIBIT 2003
|PR2019-00500

Page 146

Description Fee Code Quantity 
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Sub-Total in

Description Fee Code Quantity USD($)

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:

Extension-of—Time:

Miscellaneous:

Total in USD (5)
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

——

Payment information:

 
Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

Petition for review by the Office of
Petitions. PetReVIve.pdf 382d55c2a60d9c7689606e75I1cf9236d57

18b39

Fee Worksheet (SBO6) fee-info.pdf bc0b05bb572b6dc78052f2da3ac3bfe9cl 4
3d3bc

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov
[IF

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/283,675 05/21/2014 Paul James Mahoney 39870-0048002
CONFIRMATION NO. 5177

26191 POA ACCEPTANCE LETTER

FISH & RICHARDSON P.C. (TC)

PO BOX 1022 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllIlllllllllllllllllllllllll000000073 97626
MINNEAPOLIS, MN 55440-1022

Date Mailed: 02/04/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/18/2014.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.

/zretta/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addl'fiss. COMMISSIONER FOR PATENTSPO Box 1450 

Alexandria, Vfigmia 22313-1450wwwuspto .gov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

14/283,675 05/21/2014 Paul James Mahoney 39870-0048002
CONFIRMATION NO. 5177

26191 ABANDONMENT/TERMINATION

FISH & RICHARDSON P.C. (TC) LETTER
PO BOX 1022

MINNEAPOLIS, MN 55440—1022 11||1|1|1 111111111111111111111100111111101111111100111111111711619111811111111111111111111111111
Date Mailed: 02/04/2015

NOTICE OF ABANDONMENT UNDER 37 CFR 1.53 (f) OR (9)

The above-identified application is abandoned for failure to timely or properly reply to the Notice to File Missing

Parts (Notice) mailed on 06/05/2014.

. No reply was received.

If a complete reply to the notice was previously filed by applicant within the time period set forth in the notice,

applicant may request for reconsideration of the holding of abandonment within 2 months from the mailing of

this notice of abandonment by filing a petition to withdraw the holding of abandonment under 37 CFR 1.181 (a).

No petition fee is required. The petition must be accompanied by a true copy of the originally filed reply and the

item(s) identified in one of the following:

1. A properly itemized date-stamped postcard receipt (see MPEP § 503);

2. If the originally filed reply included a certificate of mailing or transmission in compliance with 37 CFR 1.8(a), a

copy of the certificate of mailing or transmission and a statement in compliance with 37 CFR 1.8(b) (see MPEP §

512); or

3. If the reply was filed via "Express Mail", (now "Priority Mail Express"), a submission satisfying the requirements

of 37 CFR 1.10(e) including, for example, a copy of the mailing label showing the "date-in" (or "date accepted")

(see MPEP § 513).

If applicant did not previously file complete reply within the the time period set forth in the notice, applicant may

file a petition to revive the application under 37 CFR 1.137.

Under 37 CFR 1.137, a petition requesting that the application be revived on the grounds of UNINTENTIONAL

DELAY must be filed promptly after applicant becomes aware of the abandonment and such petition must be

accompanied by: (1) the reply required to the outstanding Office action or notice, unless previously filed; (2) the

petition fee set forth in 37 CFR 1.17(m); (3) a terminal disclaimer (and fee set forth in 37 CFR 1.20(d)) if required

by 37 CFR 1.137(d); and (4) a statement that the entire delay in filing the required reply from the due date for the

reply until the filing of a grantable petition was unintentional. See MPEP 711.03(c) and Form PTO/SB/64.

page 1 of 2
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Any questions concerning petitions to revive should be directed to the Office of Petitions at (571) 272-3282.

Petitions should be mailed to Mail Stop Petitions, Commissioner for Patents, PO. Box 1450, Alexandria, VA
22313-1450.

 
A copy of this notice MUST be returned with the reply.

/zretta/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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Attorney's Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Paul James Mahoney Art Unit : Unknown

Serial No. : 14/283,675 Examiner : Unknown

Filed : May 21, 2014 Conf No. : 5177
Title : SYSTEM AND METHOD FOR IMPROVED PRESSURE

ADJUSTMENT

MAIL STOP AMENDMENT

Commissioner for Patents

PO. BOX 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-1449 Form. Cited US. patents

and patent application publications will be provided on request.

Under 35 USC §120, this application relies on the earlier filing date of application serial

number 12/936,084, filed on October 1, 2010.

This statement is being filed before the receipt of a first action on the merits.

Apply any necessary charges or credits to deposit account 06-1050, referencing the above

attorney docket number.

Respectfully submitted,

Date: 12/18/2014 /Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947
Customer Number

Fish & Richardson P.C.

Telephone: (612) 337-2538

Facsimile: (877) 769-7945

60997123.doc

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 153



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 154

Sheet 1 ofL

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283,675

Information Disclosure Statement Applicant

by Applicant Select Comfort Co oration

(Use several sheets if necessary) Filing Date Group Art Unit

May 21 2014

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class Subclass If Appropriate

 
 

—-———-——
—-———-——
—-———-——
—-———-——

Foreigln Patent Documents or Published Foreign Patent Applications

 
 

    Examiner Desig. Document Publication Countryor Translation
Initial ID Number Date Patent Office Class Subclass Yes No 
 

 

Other Documents (include Author, Title, Date, and Place of Publication)
 

Examiner

Initial  Desig. ‘ID Document 

Examiner Signature Date Considered

 EXAMINER: lnitials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to ac olicant.   

u'- II losu -' Form
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

Information Disclosure Statement (IDS)
Form (SB08)

 
|DS_Transmitta|.pdf 37e7d6be7b8337bc2dbe184e1daddaa35f

Information:
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This is not an USPTO supplied IDS fillable form

Information Disclosure Statement (IDS)

Form (SBOS) PTOI449.pdf 18f0cda814c32d6920ff51b03d729d1af4fcl

Information:

This is not an USPTO supplied IDS fillable form

Total Files Size (in bytes) 140298

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Attorney Docket No.: 39870-0048002 /201400140

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Select Comfort Corporation Art Unit : Unknown

Serial No. : 14/283,675 Examiner : Unknown

Filed : May 21, 2014 Conf. No. : 5177
Title : SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

MAIL STOP AMENDMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-1449 Form. Cited US. patents

and patent application publications will be provided on request.

Under 35 USC §120, this application relies on the earlier filing date of application serial

number 12/936,084, filed on October 1, 2010 and US2008/059409, filed on April 4, 2008. The

following references were submitted to and/or cited by the Office in the prior application and,

therefore, are not provided in this application:

Desig. IDs:

4, 5, 7, 31, 32, 34, 43, 47, and 54-60.

This statement is being filed before the receipt of a first action on the merits.

Apply any necessary charges or credits to deposit account 06-1050, referencing the above

attorney docket number.

Respectfully submitted,

Date: 10/28/2014 /Stuart A. Nelson/

Stuart A. Nelson

Reg. No. 63,947
Customer Number

Fish & Richardson P.C.

Telephone: (612) 337-2538

Facsimile: (877) 769-7945

60980921.doc
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Sheet 1 of 3

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283,675

Information Disclosure Statement FirSt Named 'nVentOF

by Applicant Paul James Mahone

(Use several sheets if necessary) Filing Date Group Art Unit

May 21,2014

 
 

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Pate ntee Class Subclass If Appropriate

13/933,285 Palashewski 7/2/2013

14/146,281 Palashewski et a1. 1/2/2014

14/146,327 Palashewski et a1. 1/2/2014

2002/0184711 12/2002 Mahoney et a1.

2007/0227594 10/04/2007 Chaffe

2010/0174198 7/8/2010 Young et a1.

2010/0206051 08/2010 Mahoney

2011/0306844 12/15/2011 Young

2014/0007656 1/9/2014 Mahoney

10 5/22/2014 McGuire, et a1.

11 7/3/2014 Zaiss

12 9/11/2014 Chen et a1.

13 9/11/2014 Chen et a1.

14 9/18/2014 Nunn et a1.

15 9/18/2014 Nunn et a1.

--_9/18/2014 Stusynski

18 2014/0259433 9/18/2014 Nunn et a1.

19 2014/0259434 9/18/2014 Nunn et a1.

20 2014/0277611 9/18/2014 Nunn et a1.

21 2014/0277778 9/18/2014 Nunn et a1.

--_9/18/2014 Nunn et a1.
--_11/15/1991 1111111
--——--—
--——--—
--——--—
--——--—

Examiner Signature Date Considered

EXAMINER: lnitials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to ac olicant.
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Sheet 2 of 3

Substitute Disclosure Form U.S. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283,675

Information Disclosure Statement FirSt Named 'nVentOF

by Applicant Paul James Mahone

(Use several sheets if necessary) Filing Date Group Art Unit

May 21,2014

 
 

U.S. Patent Documents

Examiner Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class Subclass If Appropriate

5,652,484 7/29/1997 Shafer et a1.

5,765,246 6/16/1998 Shoenhair

5,903,941 5/18/1999 Shafer et a1.

5,904,172 05/18/1999 Gifft et a1.

6,014,784 01/18/2000 Taylor et a1.

6,037,723 3/14/2000 Shafer et a1.

6,088,643 07/11/2000 Long et a1.

6,108,844 8/29/2000 Kraft et a1.

6,161,231 12/19/2000 Kraft et a1.

37 3/20/2001 Ward et a1.

38 6/4/2002 Mechache

39 11/19/2002 Shafer et a1.

40 2/3/2004 Rose et a1.

41 3/23/2004 Gaboury et a1.

--_7/20/2004 Mahoney et a1.
--_00040004 K0000
--_10000004 R000

45 6,832,397 12/21/2004 Gaboury et a1.

46 6,883,191 5/26/2005 Gaboury et a1.

47 7,022,113 04/04/2006 Lockwood et a1.

48 7,389,554 6/24/2008 Rose

--_1/11/2011 Koughan et a1.
--——--—
--——--—
--——--—
--——--—

 

 

 

 

 

   
EXAMINER: lnitials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to ac olicant.   
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Sheet_ of

Substitute Disclosure Form US. Department of Commerce Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283675

Information Disclosure Statement FirSt Named Inventor

by Applicant Paul James Mahone

(Use several sheets if necessary) Filing Date Group Art Unit

May 21, 2014

Examiner Desig. Document Publication Country or Translation
Initial Number Date Patent Office Subclass

WO 01/27/2000 WO

 
 

  
 

00/03628A2

55 CA2720467C 12/10/2013 CA    
 

Other Documents (include Author, Title, Date, and Place of Publication)
 

Examiner Desig.
Initial ID Document

56 Australian Application Serial No. 2008353972, First Examiner Report dated 04/18/2011, 2 pages

European Application Serial No. 087451100, Supplementary European Search Report mailed

01/25/2012, 5 pages

International Application Serial No. PCT/US08/59409, International Search Report mailed

08/15/2008, 2 pages

59 International Application Serial No. PCT/US08/59409, Written Report mailed 08/15/2008, 5 pages

Canadian Application Serial No. 2,720,467, Response filed 11/29/2012 to Office Action mailed

05/31/2012, 10 pages

 

 

57 

58 

 

60 

Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to ac olicant. 
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

Information Disclosure Statement (IDS)
Form (SB08)

 
|DS_Transmitta|.pdf b4d43faae775d38ce4fa6b50d4c0f0ccdf7c

fef

Information:
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This is not an USPTO supplied IDS fillable form

. . 101609
Information Disclosure Statement (IDS)

Form (SBOS) PTOI449.pdf e616d9881baae5bd0c3e4041125173be22‘
69cc4

Information:

This is not an USPTO supplied IDS fillable form

Total Files Size (in bytes) 162876

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PTO/AIA/82A (07-13)
Approved for use through 11/30/2014. OMB 0651-0035

US. Patent and 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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AlA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AlA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorne will not be recomized in the application.

Application Number 14/283,675

Filing Date May 21, 2014

First Named Inventor Paul James Mahoney

Title

SYSTEM AND METHOD FOR IMPROVED PRESSURE

ADJUSTMENT

Art Unit

Attorney Docket Number 39870-0048002

SIGNATURE of Applicant or Patent Practitioner

R ' t t'

Patrick J. Bisenius NSEIZQ? Ion 63,893

Title (if Applicant is a
juristic entity )

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

D *Total of forms are submitted.

 
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes 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 amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box1450, Alexandria, VA 22313-1450.
60952393.d0c

If you need assistance in completing the form, call 1-800—PTO-9199 and select option 2.
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PTO/AIA/82B(07-13)
Approved for use through 11/30/2014. OMB 0551—0035

US. Patent and 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.

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if informationIs provided on form PTO/AIA/82A.)

  

K I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AlA/82A) or identified above:

26191
OR

[I I hereby appoint Practitioner(s) named in the attached list (form PTO/AlA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith forthe patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AlA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter to:

CI The address associated with the above-mentioned Customer Number
OR

IX] The address associated with Customer Number: 26191
OR

Firm or
Individual Name

Address

 
City

Country

  

Telephone

am the Applicant (if the Appflcant is a juristic entity, list the A Iicant name in the box :
Select Comfort Corporation 
I: Inventor or Joint Inventor (title not required below)

I: Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1 '46(b)(2)_was granted in the

  

 
 

NOTE: Signature - This form must be signed by the applicantIn accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. If more than one applicant, use multiple forms.

D *Total of forms are submitted.

 
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 USC, 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vaIy 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 the Chief Information Officer, US. Patent and Trademark Office, US.
Department of Commerce, PO. Box 1450, Alexandria, VA 22313—1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, ca/l 1—800—PTO—9199 and select option 2,
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

165084

 
Power of Attorney 0048002poa.pdf a53c7b49bdc80ce3e3ab12300cfea92b156

Information:
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Total Files Size (in bytes) 165084

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/283,675 05/21/2014 Paul James Mahoney 3500.019US2
CONFIRMATION NO. 5177

21186 FORMALITIES LETTER

SCHWEGMAN, LUNDBERG & WOESSNER, P.A.

PO. BOX 2938 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll000000068779 37
MINNEAPOLIS, MN 55402

Date Mailed: 06/05/2014

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,

however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all

required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied

by the extension fee under the provisions of 37 CFR 1.136(a).

' The statutory basic filing fee is missing.

. The application search fee must be submitted.

. The application examination fee must be submitted.

' Additional claim fees of $ 420 as an undiscounted entity, including any required multiple dependent claim fee,

are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

' Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:

' late submission of the basic filing fee, search fee, or examination fee,
' late submission of inventor's oath or declaration,

' filing an application that does not contain at least one claim on filing, or

' submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized

below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of

small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified

for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro

entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 158.)

' $ 280 basic filing fee.

. $140 surcharge.
' $ 600 search fee.

- $ 720 examination fee.

. $ 420 for 1 independent claims over 3.

page 1 of 2
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' $( 0) previous unapplied payment amount.
' $ 2160 TOTAL FEE BALANCE DUE.

Items Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for

reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's

oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute

statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the

expiration of the time period set in the "Notice of A||owabi|ity" to avoid abandonment. See 37 CFR 1.53(f).

' A properly executed inventor's oath or declaration has not been received for the following inventor(s):

Paul James Mahoney
Matthew Glen Hilden

Matthew Wayne Tilstra

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more

information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy

of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".

https://sporta|.uspto.gov/authenticate/AuthenticateUserLocaIEPF.htm|

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at http://www.uspto.gov/ebc.

If you are not using EFS—Web to submit your reply, you must include a copy of this notice.

/Wtsige/
 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/283,675

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR1. 16(0

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1.16(i))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
OLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 16(i))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter ”3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO. Box 1450

Ancxandda,\&gnna 22313-1450wwwuspto .gov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

20 414/283,675 05/21/2014 3744 0.00 3500.019US2

 
 
   

CONFIRMATION NO. 5177

21186 FILING RECEIPT

SCHWEGMAN, LUNDBERG & WOESSNER, P.A.

PO. BOX 2938 lllllllllllllllllllllllllttlllllllIlllllllllllllllllllllllllflllllllllllllllllllllllllllllll000000068779 36
MINNEAPOLIS, MN 55402

Date Mailed: 06/05/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Paul James Mahoney, Stillwater, MN;
Matthew Glen Hilden, Bobbisndale, MN;

Matthew Wayne Tilstra, Rogers, MN;

Applicant(s)

Select Comfort Corporation, Minneapolis, MN

Assignment For Published Patent Application

Select Comfort Corporation, Minneapolis, MN

Power of Attorney: None

Domestic Priority data as claimed by applicant

This application is a CON of 12/936,084 10/01/2010
which is a 371 of PCT/USO8/59409 04/04/2008

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 06/02/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/283,675
page 1 of 3
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Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No
Title

SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

Preliminary Class

062

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Paul James Mahoney et al.
Title: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

Attorney Docket No.: 3500.019US2
Customer No.: 21 186

PATENT APPLICATION TRANSMITTAL

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

We are transmitting herewith the following attached items and information (as indicated with an ”X”):

X CONTINUATION under 37 CFR 1.53(b) of prior Patent Application No. 12/936,084 comprising:

Specification (27 pgs, including claims numbered 1 through 20 and a 1 page Abstract).

Formal Drawing(s) (8 sheets).

Application Data Sheet (5 pgs).
|><|><|><

 

 

3 Prior application is assigned of record to Select Comfort Corporation.

3 Information Disclosure Statement (2 pgs), Form 1449 (2 pgs), and copies of cited references (24).

X Preliminary Amendment (3 pgs).

3 Communication Concerning Prior and Copending Applications (1 pg).

The film; fee OT ENCLOSED will be calculated as follows:

TOTAL CLAIMS 20— 20 n x $80.00 = $0.00
INDEPENDENT CLAIMS 4 — 3 _ x $420.00 = $420.00

[]MULTIPLE DEPENDENT CLAIMS PRESENTED $0.00

BASIC FEE $280.00

SEARCH FEE $600.00

EXAMINATION FEE $720.00

No. of pages Extra sets of
(75% for e-filing) 50 pages

APPLICATION SIZE FEE (26 — 100) / 50“ $400.00 $0.00
TOTAL $2,020.00

 
THE FILING FEE WILL BE PAID UPON RECEIPT OF THE NOT 0 FILE ISSING PARTS.

SCHWEGMAN LUNDBERG & WOESSNER P.A. By:

Customer Number: 21 186 Adam P. Kiedrowski

Reg. No. 60,296

  

Date of Deposit: May 21, 2014
This paper or fee is being filed on the date indicated above using the USPTO‘S electronic filing system EFS—Web, and is addressed to The Commissioner for Patents,
PO. Box 1450, Alexandria, VA 22313—1450.
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Modified PTO/AlA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651—0032

US. Patent and 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 contains a valid OMB control number. 

 

   
Attorney Docket Number 3500.019USZ

Application Data Sheet 37 CFR 1.76 Application Number Unknown

Title of Invention SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT 
 

The application data sheet is part ofthe provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic data arranged in a format specified bythe 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 FilingSystem (EFS) or the

document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2

I] Portions or all ofthe application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

 
 

Inventor Information:

Inventor 1: Paul James Mahoney

 

 

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Paul James Mahoney     
Residence Information (Select One)

E US Residency l:| Non US Residency l:| Active US Military Service 

      
 

 

 

     
 
 

 

City Stillwater State/Province MN $22331ch United States of America
Mailing Address of Inventor:

Address 1 1331 Dallager Ct.

Address 2

City Stillwater State/Province MN

Postal Code 55082 Country United States of America

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Matthew Glen Hilden     
Residence Information (Select One)

E US Residency l:| Non US Residency l:| Active US Military Service 

Country of
C't Rbb'dl SttP' MN -IV 0 isn ae a e/ r0V'"Ce Resudence

United States of America      
Mailing Address of Inventor: 

 

 

   

Address 1 4310 Toledo Ave. N.

Address 2

City Robbisndale State/Province MN

Postal Code 55422 Country United States of America
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   Attorney Docket Number 3500.019USZ

Application Data Sheet 37 CFR 1.76 Application Number Unknown

Title of Invention SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT 
 

The application data sheet is part ofthe provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic data arranged in a format specified bythe 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 FilingSystem (EFS) or the

document may be printed and included in a paper filed application.

Inventor 3: Matthew Wayne Tilstra

 
 

 

 

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Matthew Wayne Tilstra     
Residence Information (Select One)

US Residency l:| Non US Residency l:| Active US Military Service 

Country of
_ United States of America

ResudenceCity Rogers State/Province MN      
Mailing Address of Inventor: 

 

 

   
   

Address 1 13915 Hill Place Dr

Address 2

City Rogers State/Province MN

Postal Code 55374 Country United States of America   

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below. For

further information see 37 CFR 1.33(a).

 

 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 21186 

 Email Address request@slwip.com 

Application Information: 

 

  
 

  
  
     

  
 

Title of the Invention SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

Attorney Docket Number 3500.019USZ Small Entity Status Claimed El

Application Type Non-Provisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)

Filing By Reference:
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   Attorney Docket Number 3500.019USZ

Application Data Sheet 37 CFR 1.76 Application Number Unknown

Title of Invention SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT  
The application data sheet is part ofthe provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic data arranged in a format specified bythe 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 FilingSystem (EFS) or the

document may be printed and included in a paper filed application.
 
 

Only complete this section when filing an application by reference under 35 U.S.C. 1111c) and 37 CFR 1.57la). Do not

complete this section if application papers including a specification and any drawings are 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 purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are

replaced by this reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).
 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or

filed application Country Publication
    
Publication Information:

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

I] Request Not to Publish. I hereby request that 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

months after filing.
 

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 power ofattorney in the application (see 37 CFR

1.32). Entereither Customer Number or complete the Representative Name section below. If bothsections are completed

the Customer Number will be used for the Representative Information during processing.

Please Select One: Customer Number [I US Patent Practitioner [I Limited Recognition (37 CFR 11.9)

Customer Number 21185

 

     
Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate

National Stage entry from a PCT application. Providing this 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(a)(2) or CFR 1.78(a)(4), and need not otherwise

be made part of the specification.

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

This Application 12/936,084 2010-10-01

 

  
Prior Application Status Patented

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

12/936,084 a 371 of international PCT/USZOO8/059409 2008-04-04
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Attorney Docket Number 3500.019USZ

Application Data Sheet 37 CFR 1.76 Application Number Unknown

Title of Invention SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT 
 

The application data sheet is part ofthe provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic data arranged in a format specified bythe 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 FilingSystem (EFS) or the

document may be printed and included in a paper filed application.

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(d). When priority is claimed to a foreign

application that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by

the Office to automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the P0X 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 application is filed, within the time period specified in 37

CFR 1.55(g)(1).

 

 

 

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

  
    

Authorization to Permit Access:

iXi Authorization to Permit Access to the Instant Application by the Participating Offices

If 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 World Intellectual Property Office (WIPO), and any other

intellectual property offices in which a foreign application claiming priority to the instant patent application is filed access to

the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant does not wish the

EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority to the instant patent

application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect to: 1) the

instant patent application-as-filed; 2) any foreign application to which the instant patent application claims priority under 35

U.S.C. 119(a)—(d) if a copy of the foreign application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in

the instant patent application; and 3) any U.S. application-as-filed from which benefit is sought in the instant patent

application.

  
In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information 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: Select Comfort Corporation

If the a licant is the inventor or the remainin 'oint inventor or inventors under 37 CFR 1.45 this section should not be

completed. The information to be provided in this section is the name and address of the legal representative who is the

applicant under 37 CFR 1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to

assign the invention, or person who otherwise shows sufficient 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 inventor is obligated to assign, or

person who otherwise shows sufficient proprietary interest) together with one or more joint inventors, then the joint inventor

or inventors who are also the applicant should be identified in this section. Sleep Number COFP-_ 3 I I
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   Attorney Docket Number 3500.019USZ

Application Data Sheet 37 CFR 1.76 Application Number Unknown

Title of Invention SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT 
 

The application data sheet is part ofthe provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic data arranged in a format specified bythe 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 FilingSystem (EFS) or the
 
document may be printed and included in a paper filed application.
 

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

El Person to whom the inventor is obligated to assign El Person who shows sufficient proprietary interest  
If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

El Deceased El Legally incapacitated

Name of the Deceased or Legally lncapacitated Inventor :

If the Applicant IS an Organization check here: IX]

Mailing Address Information:

 

 

Address 1 9800 59th Avenue North

——

————
————

 
Signature:
 

NOTE: This form must b- lg ed in accor-ance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certificationsl

/ / ’ Date (YYYY-. t ,l / 2014-05-21S'g"a“re WM“.’ ' a. MM-DD)
M Adam P. Last Name Kiedrowski Registration 60,296Number

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which is

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 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 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 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: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-14
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S/N Unknown PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Invent0r(s): Paul James Mahoney et al. Examiner: Unknown

Serial No.: Unknown Group Art Unit: Unknown

Filed: Herewith Docket: 3500.019US2

Customer No.: 21 186 Confirmation No.: Unknown

Title: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

In compliance with the duty imposed by 37 C.F.R. § 1.56, and in accordance with 37

C.F.R. §§ 1.97 et. seq., the enclosed materials are brought to the attention of the Examiner for

consideration in connection with the above-identified patent application. Applicant respectfully

requests that this Information Disclosure Statement be entered and the documents listed on the

attached PTO 1449 Form be considered by the Examiner and made of record. Pursuant to the

provisions of MPEP 609, Applicant requests that a copy of the PTO 1449 Form, initialed as

being considered by the Examiner, be returned to the Applicant with the next official

communication.

Pursuant to 37 C.F.R. § 1.97(b), it is believed that no fee or statement is required with the

Information Disclosure Statement. However, if an Office Action on the merits has been mailed

after filing of the application or after the filing of the most recent RCE, the Commissioner is

hereby authorized to charge the required fees to Deposit Account No. 19-0743 in order to have

this Information Disclosure Statement considered.

Pursuant to 37 C.F.R. § 1.98(a)(2), copies of cited US. Patents and Published

Applications, and Non-Published Applications identifiable by USPTO Serial Number, are no

longer required to be provided to the Office. Applicant acknowledges the requirement to submit

copies of foreign patent documents and non-patent literature in accordance with 37 C.F.R §

1.98(a)(2).
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INFORMATION DISCLOSURE STATEMENT Page 2
Serial NumberzUnknown Dkt: 3500.019US2

Filing Date: Herewith
Title: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

The Examiner is invited to contact the undersigned at the telephone number indicated if

there are any questions regarding this communication.

Respectfully submitted,

SCHWEGMAN, LUNDBERG & WOESSNER, P.A.

PO. Box 2938

Minneapolis, MN 55402

(612) 349-9585

Date May 21, 2014 By /Q£M/\ WA/
Adam P. Kiedrowski

Reg. No. 60,296
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Modified form PTO/SB/08A(04-07) OMB 651 -0031
US Patent & Trademark Office: US. DEPARTMENT OF COMMERCE

Under the Paoen/i/ork Reduction Act of 1995, no oersons are re uired to res oond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO —_ com—[ere”Known
Application Number Unknown

INFORMATION DISCLOSURE Filing Date Herewith

STATEMENT BY APPLICANT First Named Inventor

(Use as many sheets as necessary)

 

ttorney Docket No: 3500.019U82
 

US PATENT DOCUMENTS

Examiner USP Document Number Publication Date Name of Patentee or Applicant of cited Document
Initial *

US-20020184711A1 12/12/2002 Mahoney, Paul J

US-20070227594A1 10/4/2007 Chaffee, Robert B

US-20100206051A1 8/19/2010 Mahoney, Paul James

_US-20110138539A1 6/16/2011 Mahoney, Paul James, et ai.
_
_
_
_

 

 

US-5,904,172 5/18/1999 Gifft, James Edwin, et al.

US-6,014,784 1/18/2000 Taylor, Rex E, et al.

US-6,088,643 7/11/2000 Long, Bruce T, et al.

US-6,789,284 9/14/2004 Kemp, Daniel

US-7,022,113 1/16/2003 Lockwood, Jeffrey S

  
 

 

FOREIGN PATENT DOCUMENTS
Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document

Initial *

_AU-2008353972 11/8/2012 Hilden, Matthew Glen, et ai. -
_CA—2720467C 12/10/2013 Mahoney, Paul James, et al. -
_WO-0003628A2 1/27/2000 —-

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS
Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,

journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
published.

"Application Serial No. 12/936,084, Advisory Action mailed 10-18-13", 3 pgs

"Application Serial No. 12/936,084, Examiner Interview Summary mailed 08-06-13", 3 pgs

"Application Serial No. 12/936,084, Final Office Action mailed 01-10-13", 16 pgs

"Application Serial No. 12/936,084, Final Office Action mailed 07-29-13", 15 pgs

"Application Serial No. 12/936,084, Non Final Office Action mailed 08-02-12", 13 pgs

"Application Serial No. 12/936,084, Notice of Allowance mailed 03-12-14", 8 pgs

"Application Serial No. 12/936,084, Response filed 01-29-14 to Advisory Action mailed 10-
18-13", 16 poS

"Application Serial No. 12/936,084, Response filed 05-10-13 to Non Final Office Action

mailed 01-10-13", 13 pos.

"Application Serial No. 12/936,084, Response filed 09-27-13 to Non Final Office Action

mailed 07-29-13", 14 pos

"Application Serial No. 12/936,084, Response filed 11-08-12 to Non Final Office Action

mailed 08-02-13", 13 pos

 

  
EXAMINER DATE CONSIDERED
 

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if n%Ig%BWPe§?§Ot
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark here if English language razrififilingszaooghed
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Modified form PTO/SB/08A(04-07) OMB 651 -0031
US Patent & Trademark Office: US. DEPARTMENT OF COMMERCE

Under the Paoenlvork Reduction Act of 1995, no oersons are re uired to res oond to a collection of information unless it contains a valid OMB control number.

Com lete if Known

Application Number Unknown

INFORMATION DISCLOSURE Filing Date Herewith

(Use as many sheets as necessary) Group Art Unit Unknown

Examiner Name Unknown

ttorney Docket No: 3500.019U82

Substitute for form 1449A/PTO

 

 

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS
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SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a system and method for

adjusting the pressure in an inflatable object. More particularly, the

present invention relates to a system and method for adjusting the

pressure in an air bed in less time and with greater accuracy.

[0002] Advances made in the quality of air beds having air chambers

as support bases have resulted in vastly increased popularity and sales of

such air beds. These air beds are advantageous in that they have an

electronic control panel which allows a user to select a desired inflation

setting for optimal comfort and to change the inflation setting at any time,

thereby providing changes in the firmness of the bed.

[0003] Air bed systems, such as the one described in US. Patent No.

5,904,172 which is incorporated herein by reference in its entirety,

generally allow a user to select a desired pressure for each air chamber

within the mattress. Upon selecting the desired pressure, a signal is sent

to a pump and valve assembly in order to inflate or deflate the air bladders

as necessary in order to achieve approximately the desired pressure

within the air bladders.

[0004] In one embodiment of an air bed system, there are two

separate air hoses coupled to each of the air bladders. A first air hose

extends between the interior of the air bladder and the valve assembly

associated with the pump. This first air hose fluidly couples the pump to

the air bladder, and is structured to allow air to be added or removed from

the air bladder. A second hose extends from the air bladder to a pressure

transducer, which continuously monitors the pressure within the air

bladder. Thus, as air is being added or removed from the air bladder, the

pressure transducer coupled to the second hose is able to continuously

check the actual air bladder pressure, which may then be compared to the

_1_
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desired air pressure in order to determine when the desired air pressure

within the bladder has been reached.

[0005] In another embodiment of an air bed system, there is only a

single hose coupled to each of the air bladders. In particular, the hose

extends between the interior of the air bladder and the valve assembly

associated with the pump, and is structured to allow air to be added or

removed from the air bladder. Instead of having a second hose with a

pressure transducer coupled thereto for continuously reading the pressure

within the air bladder, a pressure transducer is positioned within a

chamber of the valve assembly. Once the user selects the desired air

pressure within the air bladder, the pressure transducer first senses a

pressure in the chamber, which it equates to an actual pressure in the air

bladder. Then, air is added or removed from the bladder as necessary

based upon feedback from the sensed pressure. After a first iteration of

sensing the pressure and adding or removing air, the pump turns off and

the pressure within the chamber is once again sensed by the pressure

transducer and compared to the desired air pressure. The process of

adding or removing air, turning off the pump, and sensing pressure within

the chamber is repeated for several more iterations until the pressure

sensed within the chamber is within an acceptable range close to the

desired pressure. As one skilled in the art will appreciate, numerous

iterations of inflating and deflating the air bladder may be required until the

sensed chamber pressure falls within the acceptable range of the desired

pressure.

[0006] Thus, while this second embodiment of an air bed system may

be desired because it minimizes the necessary number of hoses, it is

rather inefficient in that numerous iterations may be required before the

sensed pressure reaches the desired pressure. Furthermore, the pump

must be turned off each time the pressure transducer takes a pressure

measurement, which increases the amount of time that the user must wait

until the air bladder reaches the desired pressure.
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[0007] Therefore, there is a need for an improved pressure adjustment

system and method for an air bed that is able to minimize the amount of

time and the number of adjustment iterations necessary to achieve a

desired pressure in an air bladder, while also increasing the accuracy of

the actual bladder pressure.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention solves the foregoing problems by

providing a method for adjusting pressure within an air bed comprising

providing an air bed that includes an air chamber and a pump having a

pump housing, selecting a desired pressure setpoint for the air chamber,

calculating a pressure target, adjusting pressure within the air chamber

until a pressure within the pump housing is substantially equal to the

pressure target, determining an actual chamber pressure within the air

chamber, and comparing the actual chamber pressure to the desired

pressure setpoint to determine an adjustment factor error. The pressure

target may be calculated based upon the desired pressure setpoint and a

pressure adjustment factor. Furthermore, the pressure adjustment factor

may be modified based upon the adjustment factor error determined by

comparing the actual chamber pressure to the desired pressure setpoint.

[0009] The present invention also provides a pressure adjustment

system for an air bed comprising an air chamber, a pump in fluid

communication with the air chamber and including a pump manifold and at

least one valve, an input device adapted to receive a desired pressure

setpoint selected by a user, a pressure sensing means adapted to monitor

pressure within the pump manifold, and a control device operably

connected to the input device and to the pressure sensing means. The

control device includes control logic that is capable of calculating a

manifold pressure target based upon the desired pressure setpoint and a

pressure adjustment factor, monitoring pressure within the pump manifold,

adjusting pressure within the air chamber until the sensed manifold

pressure is within an acceptable pressure target error range of the

manifold pressure target, comparing an actual chamber pressure to the
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calculating an updated pressure adjustment factor based upon the

adjustment factor error.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a diagrammatic representation of one embodiment of

an air bed system.

[0011] FIG. 2 is a block diagram of the various components of the air

bed system illustrated in FIG. 1.

[0012] FIG. 3 is a circuit diagram model of the air bed system

illustrated in FIGS. 1 and 2.

[0013] FIG. 4 is an exemplary graph illustrating the pressure

relationships derived from the circuit diagram model of FIG. 3.

[0014] FIG. 5 is a flowchart illustrating one embodiment of a pressure

setpoint monitoring method in accordance with the present invention.

[0015] FIG. 6 is a flowchart illustrating one embodiment of an

improved pressure adjustment method in accordance with the present

invention.

[0016] FIG. 7 is a flowchart illustrating a second embodiment of an

improved pressure adjustment method in accordance with the present

invention.

[0017] FIG. 8 is a block diagram illustrating an air bed system

according to the present invention incorporated into a network system for

remote access.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring now to the figures, and first to FIG. 1, there is shown

a diagrammatic representation of air bed system 10 of the present

invention. The system 10 includes bed 12, which generally comprises at

_4_
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least one air chamber 14 surrounded by a resilient, preferably foam,

border 16 and encapsulated by bed ticking 18.

[0019] As illustrated in FIG. 1, bed 12 is a two chamber design having

a first air chamber 14A and a second air chamber 148. Chambers 14A

and 14B are in fluid communication with pump 20. Pump 20 is in electrical

communication with a manual, hand-held remote control 22 via control box

24. Remote control 22 may be either “wired“ or “wireless.” Control box 24

operates pump 20 to cause increases and decreases in the fluid pressure

of chambers 14A and 148 based upon commands input by a user through

remote control 22. Remote control 22 includes display 26, output selecting

means 28, pressure increase button 29, and pressure decrease button 30.

Output selecting means 28 allows the user to switch the pump output

between first and second chambers 14A and 14B, thus enabling control of

multiple chambers with a single remote control unit. Alternatively,

separate remote control units may be provided for each chamber.

Pressure increase and decrease buttons 29 and 30 allow a user to

increase or decrease the pressure, respectively, in the chamber selected

with output selecting means 28. As those skilled in the art will appreciate,

adjusting the pressure within the selected chamber causes a

corresponding adjustment to the firmness of the chamber.

[0020] FIG. 2 shows a block diagram detailing the data communication

between the various components of system 10. Beginning with control

box 24, it can be seen that control box 24 comprises power supply 34, at

least one microprocessor 36, memory 37, at least one switching means

38, and at least one analog to digital (A/D) converter 40. Switching

means 38 may be, for example, a relay or a solid state switch.

[0021] Pump 20 is preferably in two-way communication with control

box 24. Also in two-way communication with control box 24 is hand—held

remote control 22. Pump 20 includes motor 42, pump manifold 43, relief

valve 44, first control valve 45A, second control valve 453, and pressure

transducer 46, and is fluidly connected with left chamber 14A and right

chamber 148 via first tube 48A and second tube 48B, respectively. First

-5-
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and second control valves 45A and 45B are controllable by switching

means 38, and are structured to regulate the flow of fluid between pump

20 and first and second chambers 14A and 148, respectively.

[0022] In operation, power supply 34 receives power, preferably 110

VAC power, from an external source and converts it to the various forms

required by the different components. Microprocessor 36 is used to

control various logic sequences of the present invention. Examples of

such sequences are illustrated in FIGS. 5—7, which will be discussed in

detail below.

[0023] The embodiment of system 10 shown in FIG. 2 contemplates

two chambers 14A and 14B and a single pump 20. Alternatively, in the

case of a bed with two chambers, it is envisioned that a second pump may

be incorporated into the system such that a separate pump is associated

with each chamber. Separate pumps would allow each chamber to be

inflated or deflated independently and simultaneously. Additionally, a

second pressure transducer may also be incorporated into the system

such that a separate pressure transducer is associated with each

chamber.

[0024] In the event that microprocessor 36 sends a decrease pressure

command to one of the chambers, switching means 38 is used to convert

the low voltage command signals sent by microprocessor 36 to higher

operating voltages sufficient to operate relief valve 44 of pump 20.

Alternatively, switching means 38 could be located within pump 20.

Opening relief valve 44 allows air to escape from first and second

chambers 14A and 148 through air tubes 48A and 488. During deflation,

pressure transducer 46 sends pressure readings to microprocessor 36 via

A/D converter 40. A/D converter 40 receives analog information from

pressure transducer 46 and converts that information to digital information

useable by microprocessor 36.

[0025] In the event that microprocessor 36 sends an increase pressure

command, pump motor 42 may be energized, sending air to the

designated chamber through air tube 48A or 488 via the corresponding
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valve 45A or 458. While air is being delivered to the designated chamber

in order to increase the firmness of the chamber, pressure transducer 46

senses pressure within pump manifold 43. Again, pressure transducer 46

sends pressure readings to microprocessor 36 via AID converter 40.

Microprocessor 36 uses the information received from A/D converter 40 to

determine the difference between the actual pressure in the chamber 14

and the desired pressure. Microprocessor 36 sends the digital signal to

remote control 22 to update display 26 on the remote control in order to

convey the pressure information to the user.

[0026] Generally speaking, during an inflation or deflation process, the

pressure sensed within pump manifold 43 provides an approximation of

the pressure within the chamber. However, when it is necessary to obtain

an accurate approximation of the chamber pressure, other methods must

be used.

[0027] One method of obtaining a pump manifold pressure reading

that is substantially equivalent to the actual pressure within a chamber is

to turn off the pump, allow the pressure within the chamber and the pump

manifold to equalize, and then sense the pressure within the pump

manifold with a pressure transducer. Thus, providing a sufficient amount

of time to allow the pressures within the pump manifold 43 and the

chamber to equalize may result in pressure readings that are accurate

approximations of the actual pressure within the chamber. One obvious

drawback to this type of method is the need to turn off the pump prior to

obtaining the pump manifold pressure reading.

[0028] A second method of obtaining a pump manifold pressure

reading that is substantially equivalent to the actual pressure within a

chamber is through use of the pressure adjustment method in accordance

with the present invention. The pressure adjustment method is described

in detail in FIGS. 5-7. However, in general, the method functions by

approximating the chamber pressure based upon a mathematical

relationship between the chamber pressure and the pressure measured

within the pump manifold (during both an inflation cycle and a deflation

-7-
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cycle), thereby eliminating the need to turn off the pump in order to obtain

a substantially accurate approximation of the chamber pressure. As a

result, a desired pressure setpoint within a chamber may be achieved

faster, with greater accuracy, and without the need for turning the pump off

to allow the pressures to equalize.

[0029] FIG. 3 is a circuit diagram model 50 of the air bed system 10

illustrated in FIG. 2. As shown in FIG. 3, first and second chambers 14A

and 148 may be modeled by capacitors 51A and 518, motor 42 of pump

20 may be modeled by current source 52 and resistor 53, relief valve 44

may be modeled by resistor 54, pressure transducer 46 may be modeled

by resistor 56 and a voltage sensing lead 57, first and second tubes 48A

and 488 may be modeled by resistors 58A and 588, and first and second

valves 49A and 498 may be modeled by resistors 59A and 593.

Additionally, pump manifold 43 may be modeled by another capacitor 60

because it also acts as a chamber, albeit much smaller than first and

second chambers 14A and 14B.

[0030] As those skilled in the art will appreciate, by assuming current

source 52 is a constant current source, pressure readings may be

analogized with voltage readings. Thus, in reference to the circuit diagram

50 in FIG. 3, the voltages associated with capacitors 51A and 51 B may be

used to analyze pressure within first and second chambers 14A and 148,

respectively. Because the voltage readings are not dependent upon the

capacitance value of capacitors 51A and 51 B, the capacitance value may

be discarded for purposes of the present analysis. Translated to pressure

terms, this means that the size of first and second chambers 14A and 14B

is irrelevant when measuring the pressure within the chambers.

[0031] Furthermore, weight positioned on a chamber (such as that

caused by the user lying on bed 12) is directly related to the volume of the

chamber and does not affect the ability of the system to measure the

pressure within the chamber. In addition, because the system measures

pressure in real time, weight changes do not affect the ability of the control

system to accurately measure chamber pressure.
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[0032] The relationship between the voltage on first or second

capacitors 51A or 518 and the voltage sensed at voltage sensing lead 57

is dependent upon whether current is flowing toward the capacitor (i.e., the

chamber is going through an inflation cycle) or away from the capacitor

(i.e., the chamber is going through a deflation cycle). In particular, and as

will be discussed in detail with reference to FIG. 4, modeling air bed

system 10 as circuit diagram 50 results in an additive manifold pressure

offset factor during an inflation cycle and a multiplicative manifold pressure

factor during a deflation cycle.

[0033] The relationship between voltage associated with a chamber

capacitor (i.e., the “chamber voltage") and the sensed “manifold" voltage

during an inflation cycle may be stated as follows:

[0034] Chamber Voltage = (Manifold Voltage) — (inf/ate Factor) (Eq. 1)

[0035] Restated in terms of pressure, the relationship between the

pressure within a chamber and a sensed manifold pressure during an

inflation cycle may be stated as follows:

[0036] Chamber Pressure = (Manifold Pressure) — (Inf/ate Factor) (Eq.

2)

[0037] In one exemplary embodiment, the inflate offset factor may

generally fall in a range between about 0.0201 and about 0.1601.

Because pressure readings may be analogous to voltage readings as

discussed previously, the value of the inflate offset factor will be the same

regardless of whether the relationship between the chamber and the pump

manifold is being stated in terms of pressure or voltage.

[0038] The relationship between voltage associated with a chamber

capacitor and the sensed manifold voltage during a deflation cycle may be

stated as follows:

[0039] Chamber Voltage = (Manifold Voltage) x (Def/ate Factor) (Eq.

3)
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[0040] Restated in terms of pressure, the relationship between the

pressure within a chamber and a sensed manifold pressure during a

deflation cycle may be stated as follows:

[0041] Chamber Pressure = (Manifold Pressure) x (Def/ate Factor)

(Eq. 4)

[0042] In one exemplary embodiment, the deflate factor may generally

fall in a range between about 1.6 and about 6.5. Once again, because

pressure readings may be analogous to voltage readings as discussed

previously, the value of the deflate factor will be the same regardless of

whether the relationship between the chamber and the pump manifold is

being stated in terms of pressure or voltage.

[0043] FIG. 4 is an exemplary graph 70 illustrating the pressure

relationships derived from circuit diagram 50 of FIG. 3 and discussed in

detail above. In particular, the vertical axis on the graph represents

pressure in pounds per square inch (psi), while the horizontal axis on the

graph represents time in milliseconds (ms). Thus, the graph illustrates a

measure of chamber pressure over time.

[0044] In particular, a first portion 71 of the graph 70 between about 0

ms and about 65000 ms represents the inflation of a chamber from about

0 psi to about 0.6 psi. A second portion 72 of the graph 70 between about

65000 ms and about 135000 ms represents the pressure in the chamber

being maintained at about 0.6 psi. Finally, a third portion 73 of the graph

70 between about 135000 ms and about 200000 ms represents deflation

of the chamber from about 0.6 psi to about 0 psi.

[0045] With further reference to the graph in FIG. 4, the solid line 76

represents the actual pressure within the chamber throughout the inflation

and deflation cycles, while broken line 78 represents the sensed pump

manifold pressure throughout the inflation and deflation cycles. As

illustrated in FIG. 4, in the first portion 71 of the graph 70 representing

inflation of the chamber, lines 76 and 78 are generally linear and offset

from one another by a substantially constant additive offset factor 80. In
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this exemplary graph, the additive inflate offset factor is about 0.0505.

Thus, the pressure within the chamber may be approximated during an

inflation cycle by subtracting from the sensed manifold pressure an inflate

offset factor of about 0.0505. Lines 76 and 78 generally converge in the

second portion 72 of the graph 70 when the chamber is being neither

inflated nor deflated. Finally, in the third portion 73 of the graph 74

representing deflation of the chamber, lines 76 and 78 are both non-linear

and offset from one another by a substantially constant multiplicative factor

82. In this exemplary graph, the multiplicative deflate factor is about 2.25.

Thus, the pressure within the chamber may be approximated during a

deflation cycle by multiplying the sensed manifold pressure by a deflate

factor of about 2.25.

[0046] Now that a brief description of an air bed system and the

relationship between chamber and pump manifold pressures have been

provided, one embodiment of an improved pressure adjustment method

according to the present invention will be described in detail. For

purposes of discussion only, the pressure adjustment method in

accordance with the present invention will be described in reference to first

chamber 14A. However, those skilled in the art will appreciate that the

pressure adjustment method applies in a similar manner to other

chambers, such as second chamber 148 of bed 12.

[0047] In particular, FIG. 5 illustrates a flowchart of a sample control

logic sequence of a pressure setpoint monitoring method 100 according to

the present invention. The sequence begins at step 102 upon the

occurrence of a “power-on” event. A power-on event may be, for example,

coupling power supply 34 of control box 24 to an external power source.

The sequence continues at step 104 where microprocessor 36 obtains one

or more default adjustment constants stored in, for example, memory 37.

In one exemplary embodiment, these default adjustments correspond with

the additive inflate factor and the multiplicative deflate factor previously

described. Thus, for instance, the default additive inflate factor may be

about 0.0505, while the default multiplicative deflate factor may be about

2.25. Workers skilled in the art will appreciate that these default values
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are approximate and were determined for the particular air bed system

modeled in FIGS. 1-3 above with an average sized user, and that these

values may change as modifications are made to the air bed system.

These default adjustment constants will be used by the improved pressure

adjustment method of the present invention until they are later updated

after a first pressure adjustment iteration as will be discussed in further

detail to follow.

[0048] The sequence continues at step 106 where microprocessor 36

detects whether a new pressure setpoint has been selected by the user to

either increase or decrease the pressure in first chamber 14A. The new

pressure setpoint may be a pressure that is either higher or lower than the

current pressure in first chamber 14A, as desired by the user. As will be

appreciated by those skilled in the art, the range of possible chamber

pressures is not important to the operation of the present invention. Thus,

numerous pressure ranges are contemplated. The new pressure setpoint

may be selected by, for example, manipulating pressure increase button

29 or pressure decrease button 30 on manual remote control 22.

Alternatively, the pressure increase and decrease buttons may be

provided on another component of system 10, such as pump 20.

[0049] If microprocessor 36 does not detect that a new pressure

setpoint has been selected, the sequence then continues at step 108

where microprocessor 36 determines whether or not there has been an

interfering event, such as a loss in power. If microprocessor 36

determines that a loss in power has occurred, the adjustment factors are

then discarded in step 110 and the sequence loops back to step 102 to

monitor for the occurrence of another power-on event. However, if

microprocessor 36 determines that a loss in power has not occurred, the

sequence enters monitoring loop 112 where microprocessor 36 continually

monitors whether a new pressure setpoint is selected in step 106 or

whether a loss in power has occurred in step 108.

[0050] Alternatively, if microprocessor 36 detects that a new pressure

setpoint has been selected in step 106, then the sequence continues to
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pressure adjustment method 150 as will be described in detail in reference

to FIG. 6. Thus, the selection of a new pressure setpoint by the user

triggers a pressure adjustment.

[0051] As will be appreciated by those skilled in the art, air bed system

10 may include a back—up power source such that if the power to power

supply 34 is interrupted, the pressure adjustment factors remain stored

within memory 37. As a result, it may be possible to avoid the discarding

step previously described.

[0052] FIG. 6 illustrates a flowchart of a sample control logic sequence

of an exemplary pressure adjustment method 150 according to the present

invention. The sequence begins at step 152 when pressure transducer 46

samples the pressure within pump manifold 43. Because motor 42 of

pump 20 is not running at this point, air is neither flowing into or out of first

chamber 14A. Therefore, the manifold pressure sampled in step 152 is

substantially stable and a fairly accurate approximation of the actual

pressure within first chamber 14A. After the manifold pressure has been

sampled in step 152, the method continues at step 154 where

microprocessor 36 compares the sampled manifold pressure to the

desired pressure previously selected by the user (in step 106) to

determine if an adjustment is required. In one embodiment,

microprocessor 36 calculates the difference between the sampled

manifold pressure and the desired pressure setpoint selected by the user,

and compares the difference to a predetermined, acceptable “error.” The

acceptable error may be any value greater than or equal to zero. If the

absolute value of the difference between the sampled manifold pressure

and the desired pressure setpoint selected by the user is less than or

equal to the acceptable error, then no adjustment is required, and the

pressure adjustment method ends at step 156 where microprocessor 36

determines that the pressure adjustment process is complete. However, if

the difference between the sampled manifold pressure and the desired

pressure setpoint selected by the user is not within the acceptable error

range, then an adjustment is required, and the pressure adjustment

method continues at step 158.
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[0053] In step 158, microprocessor 36 determines if inflation or

deflation of first chamber 14A is required. If it is determined in step 158

that deflation of first chamber 14A is required, the method continues at

step 160 where microprocessor 36 calculates a deflate pressure target,

which corresponds to the sensed manifold pressure that will yield the

desired pressure setpoint during a deflation cycle. In particular, the deflate

pressure target may be calculated through use of Equation 4 above.

Based upon the relationship between chamber pressure and manifold

pressure during a deflation cycle recited in Equation 4, the deflate

pressure target may calculate as follows:

[0054] Def/ate Manifold Pressure Target = (Desired Pressure Setpoint)

/ (Def/ate Factor)

[0055] The first time the user selects a new pressure setpoint that

requires deflation of first chamber 14A, the deflate factor will be set to the

default value of 2.25 discussed above in step 104. However, as will be

discussed in further detail to follow, this deflate factor will be modified at a

later step in order to more accurately reflect the mathematical relationship

between the chamber pressure and the sensed manifold pressure for that

particular user.

[0056] Once the deflate pressure target is calculated in step 160,

microprocessor 36 instructs pump 20 to begin the deflate operation in step

162.

[0057] Alternatively, if it is determined in step 158 that inflation of first

chamber 14A is required, the method continues at step 164 where

microprocessor 36 calculates an inflate pressure target. The inflate

pressure target corresponds to the sensed manifold pressure that will yield

the desired pressure setpoint during an inflation cycle. In particular, the

inflate pressure target may be calculated through use of Equation 2 above.

Based upon the relationship between chamber pressure and manifold

pressure during an inflation cycle recited in Equation 2, the inflate pressure

target may calculate as follows:
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[0058] Inf/ate Manifold Pressure Target = (Desired Pressure Setpoint)

+ (Inf/ate Offset Factor)

[0059] The first time the user selects a new pressure setpoint that

requires inflation of first chamber 14A, the inflate factor will be set to the

default value of 0.0505 discussed above in step 104. However, as will be

discussed in further detail to follow, this inflate factor will be modified at a

later step in order to more accurately reflect the mathematical relationship

between the chamber pressure and the sensed manifold pressure for that

particular user.

[0060] Once the inflate pressure target is calculated in step 164,

microprocessor 36 instructs pump 20 to begin the inflate operation in step

166.

[0061] After performing the pressure deflate operation in step 162 or

the pressure inflate operation in step 166 as required, the manifold

pressure within pump manifold 43 is once again sampled in step 168.

Because either motor 42 of pump 20 has been running in order to inflate

first chamber 14A, or relief valve 44 has been open in order to deflate first

chamber 14A, the manifold pressure sampled in step 168 is now instable

and by itself does not provide an accurate representation of the actual

pressure within first chamber 14A. However, because of the known

relationship between manifold pressure and chamber pressure discussed

previously, the present invention is able to accurately approximate the

actual chamber pressure based upon a sensed manifold pressure.

Therefore, after the manifold pressure has once again been sampled, the

method continues at step 170 where microprocessor 36 compares the

sampled manifold pressure to the manifold pressure target calculated in

either step 160 or step 164 to determine if the manifold pressure target

has been achieved.

[0062] Similar to the process utilized in step 154, microprocessor 36

calculates the difference between the sampled manifold pressure and the

manifold pressure target and compares the difference to a predetermined,

pressure target error. The pressure target error may be any value greater
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than or equal to zero. If the absolute value of the difference between the

sampled manifold pressure and the manifold pressure target is greater

than the acceptable pressure target error, then further inflation or deflation

is required. As a result, pressure adjustment method 150 returns along

path 172 to either deflate operation 162 or inflate operation 166,

depending upon whether the manifold pressure sampled in step 168 was

less than or greater than the manifold pressure target. On the other hand,

if the difference between the sampled manifold pressure and the manifold

pressure target is within the pressure target error limit, then no further

inflation or deflation is necessary, and the pressure adjustment method

continues at step 174 where the inflate or deflate operation is ended.

[0063] Next, pressure transducer 46 once again samples the pressure

within pump manifold 43 at step 176. Because all inflate or deflate

operations have ceased, air is neither flowing into nor out of first chamber

14A, and the manifold pressure sampled in step 176 is substantially stable

and a fairly accurate approximation of the actual pressure within first

chamber 14A. After the manifold pressure has been sampled again in

step 176, the sequence continues at step 178 where microprocessor 36

compares the “actual” manifold pressure sampled in step 176 with the

“expected” user setpoint pressure previously selected by the user (in step

106) to determine if the desired setpoint pressure has been achieved. If

the actual manifold pressure sampled in step 176 is not substantially equal

to the expected setpoint pressure selected by the user, then an adjustment

must be made to the pressure adjustment factor. An updated adjustment

factor is therefore determined based upon a comparison between the

sensed pressure and the desired setpoint pressure, and the pressure

adjustment factor is thereafter modified in step 180.

[0064] With regard to the deflate pressure adjustment factor, an

updated factor may be calculated in the following manner:

[0065] Updated Def/ate Adjustment Factor = (Pressure Setpoint from

Step 106) / (Manifold Pressure from Step 168)
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[0066] With regard to the inflate pressure adjustment factor, an

updated factor may be calculated in the following manner:

[0067] Updated Inf/ate Adjustment Factor = (Manifold Pressure from

Step 168) — (Pressure Setpoint from Step 106)

[0068] Next, the method loops back to step 152 where pressure

transducer 46 samples the pressure within pump manifold 43. Once the

manifold pressure has again been sampled in step 152 after a first

“iteration" of adjustments, the method continues at step 154 where

microprocessor 36 compares the sampled manifold pressure to the

desired pressure selected by the user (in step 106) to determine if a

further adjustment is required. For instance, if the pressure adjustment

factor had to be modified in step 180 of the previous pressure adjustment

iteration, then a further adjustment will most likely be required because the

fact that the pressure adjustment factor had to be modified indicates that

the actual pressure in chamber 14A is not equal to the desired pressure

setpoint selected by the user. In this case, at least one more pressure

adjustment iteration will be required before the actual chamber pressure is

substantially equal to the desired pressure setpoint. However, if it is

determined in step 154 that the absolute value of the difference between

the sampled manifold pressure and the desired pressure setpoint is less

than or equal to the acceptable error, then no adjustment is required, and

the pressure adjustment method ends at step 156 where microprocessor

36 determines that the pressure adjustment process is complete.

[0069] After completing the pressure adjustment method 150,

microprocessor 36 return back to pressure setpoint monitoring method 100

illustrated in FIG. 5 and replaces the default deflate or inflate pressure

adjustment factor in step 114 with a “customized” pressure adjustment

factor specifically tailored to that user. The customized pressure

adjustment factor may then be stored in memory 37 for future use in

pressure adjustments.

[0070] As those skilled in the art will appreciate, the default pressure

adjustment factors corresponding to both the deflate and inflate operations
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must be replaced after the detection of a power-on event because these

default factors are only temporary and based upon the size of an average

user. Therefore, when microprocessor 36 detects an increase in the

desired pressure setpoint for the first time at step 106, then execution of

pressure adjustment method 150 will result in a customized inflate

pressure adjustment constant being determined that replaces the

temporary default constant. Similarly, when microprocessor 36 detects a

decrease in the desired pressure setpoint for the first time at step 106,

then execution of pressure adjustment method 150 will result in a

customized default pressure adjustment constant being determined that

replaces the temporary default constant. Furthermore, when

microprocessor 36 detects subsequent increases or decreases in the

desired pressure setpoint after the default constants have been replaced,

the customized default constants may continue to be updated and

replaced in step 114 to maintain the highest degree of accuracy when

performing pressure adjustments and to take into account changes in the

user such as, for example, an increase or decrease in the weight of the

user. Thus, while it is not necessary to “update” the customized

adjustment constants after initially replacing the temporary default

adjustment constants after a power-on event, performing such updates

may increase the accuracy of future pressure adjustments.

[0071] FIG. 7 illustrates a flowchart of a sample control logic sequence

of a second pressure adjustment method 150A according of the present

invention. Pressure adjustment method 150A is similar to pressure

adjustment method 150 previously described, but includes several

additional steps to further optimize operation of the pressure adjustment

method.

[0072] In addition to the steps previously described above in reference

to FIG. 6, pressure adjustment method 150A further includes steps 151,

182, and 173. In particular, steps 151 and 182 involve maintaining a count

of the number of pressure adjustment attempts remaining during a

pressure adjustment operation, while step 173 involves tracking elapsed

time during an inflation or deflation cycle.
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[0073] With regard to steps 151 and 182, the number of pressure

adjustment “attempts” may be tracked to limit the number of pressure

adjustment iterations that pressure adjustment method 150A may perform

after a new pressure setpoint has been selected. In particular, prior to

sensing manifold pressure in step 152, microprocessor 36 determines if

the number of remaining attempts is greater than zero. If the number of

attempts remaining is greater than zero, then the method continues at step

154 where microprocessor 36 determines if a pressure adjustment is

required. However, if the number of attempts remaining is not greater than

zero, then the method instead continues at step 156 where the pressure

adjustment is presumed to be complete. Thus, pressure adjustment

method 150A may allow for a predetermined number of iterations before

the pressure adjustment method “times out.” In one exemplary

embodiment, the default number of attempts may be set to four. However,

any number of attempts are possible and within the intended scope of the

present invention.

[0074] If the pressure adjustment factor (either inflate or deflate) is

modified in step 180, then the number of remaining attempts is

decremented by one attempt in step 182. Therefore, if the desired

pressure setpoint is not reached within four attempts, no further pressure

adjustment is attempted and the pressure adjustment factor corresponding

to the final iteration will be used to update the temporary default

adjustment constant as previously discussed.

[0075] With regard to step 173, the amount of time elapsed during a

pressure adjustment operation may also be also be tracked. As discussed

above, if it is determined in step 170 that the pressure target has not been

achieved, pressure adjustment method 150A returns along path 172 to

either deflate operation 162 or inflate operation 166, depending upon

whether the manifold pressure sampled in step 168 was less than or

greater than the manifold pressure target. However, prior to reaching

either deflate operation step 162 or inflate operation step 166, the method

first enters step 173 where microprocessor 36 monitors the time that has

elapsed since the initial determination was made in step 170 regarding
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whether or not the manifold pressure target has been achieved. Thus, if

the amount of elapsed time is less than a maximum, predetermined time

period, the sequence continues within loop 172 to inflate or deflate first

chamber 14A as necessary in an attempt to achieve the manifold pressure

target. However, if the desired pressure target has not been reached

when microprocessor 36 determines that the maximum time period has

expired, then the method exits loop 172 and advances directly to step 156,

where no further adjustment will be attempted.

[0076] The maximum, predetermined time period may be any value

greater than zero. However, in one exemplary embodiment of pressure

adjustment method 150A, the maximum time period may be about 30

minutes. Generally speaking, the maximum time period may be selected

such that the manifold pressure target is not achieved prior to the

expiration of the maximum time period only if air bed system 10 is not

functioning properly. For example, if first tube 48A becomes disconnected

from first chamber 14A, it will most likely not be possible to attain the

manifold pressure target in step 170. Under these circumstances, and

without the addition of the time tracking step 173, pump 20 may continue

to run until the user disconnects power from the pump or notices that first

tube 48A has been disconnected from first chamber 14A.

[0077] Workers skilled in the art will appreciate that although the

features added in steps 151, 173, and 182 are not necessary components

of the present invention, their presence helps to optimize the operation of

the pressure adjustment method by preventing the method from being

trapped in a “continuous loop” of attempting to reach the desired pressure

setpoint. Furthermore, it will be obvious to those skilled in the art that the

order and number of steps described in reference to FIGS. 5-7 may be

modified without departing from the intended scope of the present

invenflon.

[0078] Referring now to FIG. 8, in yet another alternate embodiment in

accordance with the present invention, microprocessor 36 may be

integrated within network 200 for remote accessing and use of a pressure
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adjustment method according to the present invention for improving the

accuracy and minimizing the time of pressure adjustments. This allows for

centralized data storage and archival of air bed system information (such

as customized pressure adjustment factors) by, for example, the customer

service department of the air bed system manufacturer. Additionally,

networking may provide for information input and retrieval, as well as

remote access of control box 24 to operate the air bed system.

[0079] Network 200 may be integrated either locally or accessible via a

public network protocol such as the Internet 202 and optionally through an

Internet service provider 204. Connection to network 200 may be wired or

wireless, and may incorporate control from a detached device (e.g.,

handheld, laptop, tablet, or other mobile device). In addition,

microprocessor 36 may be accessible remotely by a third party user 206

via Internet 202 and/or Internet service provider 204.

[0080] Network 200 may be configured to enable remote pressure

adjustment of an air bed system by a third party user 206, such as by a

customer service representative at a remote location. In particular, the

customer service representative may be able to remotely connect to

Internet 202 and assist the user in performing a pressure adjustment set-

up, such as pressure adjustment method 150 previously described, in

order to optimize the accuracy and operation of the pressure adjustment

method. Network 200 may also be configured to allow the customer

service representative to access and store the customized pressure

adjustment factors in, for example, a central storage system in case of a

power loss or similar event. Numerous other advantages of network 200

will be appreciated by those having ordinary skill in the art.

[0081] Although the present invention has been described with

reference to preferred embodiments, workers skilled in the art will

recognize that changes may be made in form and detail without departing

from the spirit and scope of the invention.
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We Claim:

1.

2.

within the air chamber further comprises simultaneously sensing pressure

A method for adjusting pressure within an air bed comprising:

providing an air bed, the air bed including an air chamber and a

pump having a pump housing;

selecting a desired pressure setpoint for the air chamber;

calculating a pressure target, wherein the pressure target is

calculated based upon the desired pressure setpoint and a

pressure adjustment factor;

adjusting pressure within the air chamber until a pressure within the

pump housing is substantially equal to the pressure target;

determining an actual chamber pressure within the air chamber;

comparing the actual chamber pressure to the desired pressure

setpoint to determine an adjustment factor error; and

modifying the pressure adjustment factor based upon the

adjustment factor error.

The method of claim 1, wherein the step of adjusting pressure

within the pump housing.

3. The method of claim 1, wherein pressure is sensed with a pressure

transducer.

4. The method of claim ‘I, wherein the pressure target is a deflate

pressure target.

5. The method of claim 4, wherein the pressure adjustment factor is a

multiplicative pressure adjustment factor.
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6. The method of claim 5, wherein the deflate pressure target is

calculated by dividing the desired pressure setpoint by the multiplicative

pressure adjustment factor.

7. The method of claim 1, wherein the pressure target is an inflate

pressure target.

8. The method of claim 7, wherein the pressure adjustment factor is

an additive pressure adjustment factor.

9. The method of claim 7, wherein the inflate pressure target is

calculated by determining the sum of the desired pressure setpoint and the

additive pressure adjustment factor.

10. A method for adjusting pressure within an air bed comprising:

providing an air bed having an air chamber, a pump, a pump

manifold, and a tube extending between the chamber and

the pump;

selecting a desired pressure setpoint for the air chamber;

calculating a manifold pressure target, wherein the manifold

pressure target is calculated based upon the desired

pressure setpoint and a pressure adjustment factor;

sensing pressure within the pump manifold;

adjusting pressure within the air chamber until the sensed manifold

pressure is within an acceptable pressure target error range

of the manifold pressure target;

determining an actual chamber pressure within the air chamber;

comparing the actual chamber pressure to the desired pressure

setpoint to determine an adjustment factor error;

modifying the pressure adjustment factor based upon the

adjustment factor error; and
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storing the modified pressure adjustment factor in memory.

11. The method of claim 10, wherein pressure is sensed with a

pressure transducer.

12. The method of claim 10, wherein the pressure target is a deflate

pressure target.

13. The method of claim 12, wherein the deflate pressure target is

calculated by dividing the desired pressure setpoint by a deflate pressure

adjustment factor.

14. The method of claim 10, wherein the pressure target is an inflate

pressure target.

15. The method of claim 14, wherein the inflate pressure target is

calculated by determining the sum of the desired pressure setpoint and an

inflate pressure adjustment factor.

16. A method for adjusting pressure within an air bed comprising:

(a) providing an air bed, the air bed including an air chamber and a

pump having a pump housing;

(b) selecting a desired pressure setpoint for the air chamber;

(c) calculating a pressure target, wherein the pressure target is

calculated based upon the desired pressure setpoint and a

pressure adjustment factor;

(d) adjusting pressure within the air chamber until a pressure within

the pump housing is substantially equal to the pressure

target;

(e) determining an actual chamber pressure within the air chamber;

(1‘) comparing the actual chamber pressure to the desired pressure

setpoint to determine an adjustment factor error;
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5 (g) calculating an updated pressure adjustment factor based upon

the adjustment factor error; and

(h) repeating steps (b)-(g) with the updated pressure adjustment

factor.

17. A pressure adjustment system for an air bed comprising:

10 an air chamber;

a pump in fluid communication with the air chamber, the pump

including a pump manifold and at least one valve;

an input device adapted to receive a desired pressure setpoint

selected by a user;

15 a pressure sensing means adapted to monitor pressure within the

pump manifold; and

a control device operably connected to the input device and to the

pressure sensing means, the control device having control

logic that is capable of calculating a manifold pressure target

20 based upon the desired pressure setpoint and a pressure

adjustment factor, monitoring pressure within the pump

manifold, adjusting pressure within the air chamber until the

sensed manifold pressure is within an acceptable pressure

target error range of the manifold pressure target, comparing

25 an actual chamber pressure to the desired pressure setpoint

to quantify an adjustment factor error, and calculating an

updated pressure adjustment factor based upon the

adjustment factor error.

18. The pressure adjustment system of claim 17, wherein the pressure

30 sensing means is a pressure transducer.

19. The pressure adjustment system of claim 17, wherein the input

device is a remote control having pressure selecting means.
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20. The pressure adjustment system of claim 19, wherein the remote

control is a wireless remote control.
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ABSTRACT:

A method for adjusting pressure Within an air bed comprises providing an air

bed that includes an air chamber and a pump having a pump housing, selecting a

desired pressure setpoint for the air chamber, calculating a pressure target, adjusting

pressure Within the air chamber until a pressure Within the pump housing is

substantially equal to the pressure target, determining an actual chamber pressure

within the air chamber, and comparing the actual chamber pressure to the desired

pressure setpoint to determine an adjustment factor error. The pressure target may

be calculated based upon the desired pressure setpoint and a pressure adjustment

factor. Furthermore, the pressure adjustment factor may be modified based upon the

adjustment factor error determined by comparing the actual chamber pressure to the

desired pressure setpoint.
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A variable SUpport -.--_.._-_-——-———-——— a
mechanism includes a plurality 20 21
of pneumatic bladders and an a a 223 29a 30a

electronic control system for III III“ 'll— .— I'll III—_ I I

controlling the inflation and J /0111
I.._

deflation thereof. Each Of the

bladders communicates through a
valve with a common manifold.

The operations of the valves
are individually controlled by a
microprocessor. A pressure sensor
communicates with the manifold

and generates electrical signals
that are representative of the
magnitude of the fluid pressure in
the manifold to the microprocessor.
The microprocessor is also
connected to a vent valve

that provides selective fluid. . l CONTROLLED 8
communIcatIon between the - ‘----—----— DEVICE
manifold and the atmosphere. The

microprocessor is further connected to a pressure valve that provides selective fluid communication between the manifold and a pump.
Initially, the magnitude of the pressure in each of the bladders is sampled, measured, and stored by the electronic control system. Then,
it is determined whether a person is using the variable suppoIt mechanism. If so, the measured pressure readings from the bladders are
compared with respective target values and, in response to that comparison, are designated as being either (1) Too Low, (2) Too High, or
(3) Within Limits. The bladders that have been identified as being Too Low are inflated until they have achieved their respective target
values, and the bladders that have been identified as being Too High are deflated until they have achieved their respective target values.
The electronic control system identifies the user of the vehicular seat assembly and, in response thereto, customizes the operation of one
or more controlled devices in the vehicle. Lastly, the electronic control system is placed in an inactive mode, wherein no action occurs for
a predetermined length of time. When the predetermined length of time expires, the algorithm branches back to the first routine discussed
above, wherein this cycle is repeated.
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TITLE

ELECTRONIC CONTROL SYSTEM FOR

A VARIABLE SUPPORT MECHANISM

BACKGROUND OF THE INVENTION

This invention relates in general to support mechanisms, such as seats or beds,

upon which some or all of a human body can be comfortably supported. More

specifically, this invention relates to an improved structure for a variable support

mechanism including a plurality of pneumatic bladders and an electronic control

system for controlling the inflation and deflation of such bladders so as to comfortably

support the body of a person on a support surface.

Generally speaking, a support mechanism is a device that includes a support

surface adapted to engage and provide support for some or all of a human body. In a

fixed support mechanism, the support surface is generally fixed in size and shape,

deforming only as a result of forces being applied thereto. A wide variety of fixed

support mechanisms are known in the art, including conventional seats and beds.

However, a number of other fixed support mechanisms having support surfaces are

known in the art, such as bandages, braces, and the like. It is known that when a

portion of a human body contacts a support surface for an extended period of time,

several undesirable effects can occur. These undesirable effects can range from minor

muscle aches and fatigue to more severe discomforts. In the past, the solution to this

problem involved human intervention to vary the position of the body of the person

relative to the support surface.

More recently, a variety of support mechanisms have been developed having

support surfaces that can be varied in shape or size provide an increased level of

comfort to the person supported thereon. Such variable support mechanisms are

commonly found, for example, in vehicular seat assemblies. In such vehicular seat

assemblies, it is known to provide a plurality ofpneumatic bladders at predetermined

locations so as to individually support the thigh, ischial, and lumbar regions of the
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user. The variable support mechanism in such a vehicular seat assembly fiirther

includes a pump and one or more valves for selectively increasing or decreasing the

amount of air contained within each or all of the bladders. By selectively inflating and

deflating these bladders, the shape and size of the support surface can be quickly and

easily customized in accordance with the body shape of the user. Such a device has

been found to significantly increase the overall comfort to the user.

In the past, inflation and deflation of the bladders were performed manually by

the user. Typically, this was accomplished by providing one or more electrical

switches that controlled the operations of the pump and the valves. By properly

manipulating the switches, the user could cause the bladders to be inflated and deflated

as desired. Although these systems were effective, they were reliant upon manual

manipulation and control by the user to effect adjustments. More recently, electronic

control systems have been incorporated into these variable support mechanisms to

permit the inflation and deflation of the bladders to occur automatically in response to

predetermined sensed conditions. However, the cost and complexity of known

variable support mechanisms and their associated electronic control systems have been

found to be relatively high. Thus, it would be desirable to provide an improved

structure for a variable support mechanism including a plurality ofpneumatic bladders

and an electronic control system for controlling the inflation and deflation of such

bladders so as to comfortably support the body of a person on a support surface.

SUMMARY OF THE INVENTION

This invention relates to an improved structure for a variable support

mechanism including a plurality ofpneumatic bladders and an electronic control

system for controlling the inflation and deflation of such bladders so as to comfortably

support the body of a person on a support surface. Each of the bladders communicates

through a solenoid operated valve with a common manifold. The operations of the

solenoid operated valves are individually controlled by a microprocessor. A pressure

sensor communicates with the manifold and generates electrical signals that is

representative of the magnitude of thefluid pressure in the manifold to the
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microprocessor. The microprocessor is also connected to a solenoid operated vent

valve that provides selective fluid communication between the manifold and the

atmosphere. The microprocessor is flirther connected to a solenoid operated pressure

valve that provides selective fluid communication between the manifold and a pump.

An algorithm for controlling the operation of the electronic control system begins with

an initial routine wherein the magnitude of the pressure in each of the bladders is

sampled, measured, and stored by the electronic control system. Then, it is

determined whether a person is using the variable support mechanism. If so, the

algorithm enters a second routine wherein the measured pressure readings from the

bladders are compared with respective target values and, in response to that

comparison, are designated as being either (1) Too Low, (2) Too High, or (3) Within

Limits. In a third routine of the algorithm, the bladders that have been identified as

being Too Low are inflated until they have achieved their respective target values.

Similarly, in a fourth routine of the algorithm, the bladders that have been identified as

being Too High are deflated until they have achieved their respective target values. In

a fifth routine of the algorithm, the electronic control system identifies the user of the

vehicular seat assembly and, in response thereto, customizes the operation of one or

more controlled devices in the vehicle. In a final routine of the algorithm, the

electronic control system is placed an inactive mode, wherein no action occurs for a

predetermined length of time. When the predetermined length of time expires, the

algorithm branches back to the first routine discussed above, wherein this cycle is

repeated.

Various objects and advantages of this invention will become apparent to those

skilled in the art from the following detailed description of the preferred embodiment,

when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. l is a perspective View of a vehicular seat assembly including a variable

support mechanism and electronic control system in accordance with this invention.
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Fig. 2 is a schematic block diagram of an electronic control system for

controlling the inflation and deflation of the variable support mechanism illustrated in

Fig. 1.

Fig. 3 is a simplified flow chart of a first embodiment of an algorithm for

controlling the operation of the electronic control system illustrated in Fig. 2.

Fig. 4 is a detailed flow chart of the steps involved in a first routine of the

algorithm illustrated in Fig. 3.

Fig. 5 is a detailed flow chart of the steps involved in a second routine of the

algorithm illustrated in Fig. 3.

Fig. 6 is a detailed flow chart of the steps involved in a third routine of the

algorithm illustrated in Fig. 3.

Fig. 7 is a detailed flow chart of the steps involved in a fourth routine of the

algorithm illustrated in Fig. 3.

Fig. 8 is a detailed flow chart of the steps involved in a fifth routine of the

algorithm illustrated in Fig. 3.

Fig. 9 is a simplified flow chart of a first embodiment of an algorithm for

controlling the operation of the electronic control system illustrated in Fig. 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, there is illustrated in Fig. 1 a perspective View

of a vehicular seat assembly, indicated generally at 10, including a variable support

mechanism and electronic control system in accordance with this invention. Although

this invention will be described in the context of the illustrated vehicular seat assembly

10, it will be appreciated that this invention may be used in conjunction with any

known variable support mechanism. The seat assembly 10 includes a seat portion 11

and a back portion 12. A plurality ofpneumatic bladders 20 through 30 are provided

within the seat portion 11 and the back portion 12 of the seat assembly 10. In the

illustrated embodiment, the bladder 20 is provide to support the upper back region of a

user, the bladders 21, 22, and 23 are provided to support the central lumbar region of

the user, the bladders 24 and 25 are provided to support the lateral lumbar regions of

4
Sleep Number Corp.

EXHIBIT 2003
|PR2019-00500

Page 227



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 228

10

15

20

25

30

WO 00/03628 PCT/US99/15822

the user, the bladder 26 is provided to support the ischial region of the user, the

bladders 27 and 28 are provided to support the central thigh regions of the user, and

the bladders 29 and 30 are provided to support the lateral thigh regions of the user.

This invention contemplates that a greater or lesser number of such bladders 20

through 30 may be provided in the support mechanism, and that the locations of such

bladders 20 through 30 within the seat assembly 10 may be varied as desired.

Although this invention will be described and illustrated in the context ofpneumatic

bladders 20 through 30, it will be appreciated that this invention may be practiced

using other well known fluid operated actuators or similar structures.

Fig. 2 is a schematic block diagram of an electronic control system, indicated

generally at 40, for automatically controlling the inflation and deflation of the bladders

20 through 30 so as to comfortably support the body of a person on the variable

support mechanism provided in the seat assembly 10. For the sake of simplicity, not

all of the bladder 20 through 30 are illustrated in Fig. 2. Nonetheless, it will be

appreciated that the non-illustrated bladders can be structured and operated in the same

manner as the illustrated bladders. Each of the bladders 20 through 30 communicates

through a solenoid operated valve 20a through 30a, respectively, with a common

manifold 41. Each of the solenoid operated valves 20a through 30a shown in Fig. 2 is

illustrated in a closed position, wherein fluid communication is prevented between

each of the bladders 20 through 30 and the manifold 41. However, each of the

solenoid operated valves 20a through 30a can be moved to an opened position,

wherein fluid communication is permitted between each of the bladders 20 through 30

and the manifold 41. If desired, the solenoid operated valves 20a through 30a can be

connected mounted together in side-by-side fashion to function in the aggregate as the

manifold 41.

The operations of the solenoid operated valves 20a through 30a are individually

controlled by an electronic controller, such as a microprocessor 42. The

microprocessor 42 is, of itself, conventional in the art and may be embodied as any

general purpose control device that is responsive to one or more input signals for

generating one or more output signals to control the operation of the electronic control
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system 40 in a desired manner. The manner of operation of the microprocessor 42 will

be explained in detail below. A pressure sensor 43 communicates with the manifold

41 and is connected with the microprocessor 42. The pressure sensor 43 is

conventional in the art and is adapted to generate an electrical signal that is

representative of the magnitude of the fluid pressure in the manifold 41 to the

microprocessor 41.

The microprocessor 42 is also connected to a solenoid operated vent valve 44.

The vent valve 44 provides selective fluid communication between the manifold 41

and the atmosphere. The vent valve 44 shown in Fig. 2 is illustrated in a closed

position, wherein fluid communication is prevented between the manifold 41 and the

atmosphere. However, the vent valve 44 can be moved to an opened position, wherein

fluid communication is permitted between the manifold 41 and the atmosphere.

The microprocessor 42 is further connected to a solenoid operated pressure

valve 45. The pressure valve 45 provides selective fluid communication between the

manifold 41 and a pump 46. The pressure valve 45 shown in Fig. 2 is illustrated in a

closed position, wherein fluid communication is prevented between the manifold 41

and the pump 46. However, the pressure valve 45 can be moved to an opened

position, wherein fluid communication is permitted between the manifold 41 and the

pump 46. The operation of the pump 46 is also controlled by the microprocessor 42.

One or more input devices 47 may be connected to the microprocessor 42. The

input device 47 is conventional in the art and may be embodied as any well known

manually operable device, such as one or more switches, a keyboard, and the like.

Generally speaking, the input device 47 is provided to allow a user to generate

electrical signals to the microprocessor 47 to control the operation of the electronic

control system 40 in a desired manner. Also, one or more conventional output devices

(not shown) may be connected to the microprocessor 42 if desired. The output device

may be provided to facilitate the use of the electronic control system 40 by the user.

Lastly, one or more controlled devices 48 may be connected to the

microprocessor 42. The controlled device 48 may include any device that is capable

of being adjusted in size, position, or mode of operation to a particular user of the
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vehicular seat assembly 10. For example, the controlled device 48 may be an air bag

assembly that is adapted to be deployed in the event of a collision. As will be

explained in greater detail below, the microprocessor 42 determines the identity of the

user of the vehicular seat assembly 10 based upon measured pressure readings of the

bladders 20 through 30. In response thereto, the microprocessor 42 generates signals

to the controlled device 48 to customize the operation thereof in accordance with the

identified user. For example, the rate of deployment of the air bag assembly may be

varied in accordance with the size and weight of the user of the vehicular seat

assembly 10. Other examples of controlled devices 48 include a seat track positioning

mechanism (that adjusts the vehicular seat assembly 10 forwardly and rearwardly), a

tilt mechanism for adjusting the position of the back portion 12 of the vehicular seat

assembly 10 relative to the seat portion 11, radio station selections, climate controls

and mirror positioning mechanisms. Communications between the microprocessor 42

and any or all of these controlled devices 48 can be accomplished in any conventional

manner, such as by standard electronic bus lines provided in most modern vehicles.

Fig. 3 is a simplified flow chart of a first embodiment of an algorithm, indicated

generally at 100, for controlling the operation of the electronic control system 40

illustrated in Fig. 2. As shown therein, the algorithm 100 begins with an initial routine

110 wherein the magnitude of the pressure in each of the bladders 20 through 30 is

sampled, measured, and stored by the electronic control system 40. Then, the

algorithm 100 enters a second routine 120 wherein the measured pressure readings

from the bladders 20 through 30 are compared with respective target values and, in

response to that comparison, are designated as being either (1) Too Low, (2) Too

High, or (3) Within Limits. In a third routine 130 of the algorithm 100, the bladders

20 through 30 that have been identified as being Too Low are inflated until they have

achieved their respective target values. Similarly, in a fourth routine 140 of the

algorithm 100, the bladders 20 through 30 that have been identified as being Too High

are deflated until they have achieved their respective target values. The third and

fourth routines 130 and 140 may be performed in reverse order or otherwise combined

together if desired. In a fifth routine 150 of the algorithm 100, the electronic control
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system 40 identifies the user of the vehicular seat assembly 10 and, in response

thereto, customizes the operation of one or more controlled devices in the vehicle. In

a final routine 160 of the algorithm 100, the electronic control system 40 is placed an

inactive mode, wherein no action occurs for a predetermined length of time. This

predetermined length of time may be set as desired, such as for approximately two

minutes. When the predetermined length of time expires, the algorithm 100 branches

back to the first routine 110 discussed above, wherein this cycle is repeated.

Fig. 4 is a detailed flow chart of the steps involved in the first routine 110 of the

algorithm 100 illustrated in Fig. 3, wherein the magnitude of the pressure in each of

the bladders 20 through 30 is sampled, measured, and stored by the electronic control

system 20. In a first step 111 of the first routine 110, the microprocessor 42 causes the

vent valve 44, the pressure valve 45, and each of the individual solenoid operated

valves 20a through 30a to be closed or to remain closed. Next, the first routine 110

enters a step 112, wherein a first one of the solenoid operated valves 20a through 30a

is opened such that the associated bladder 20 through 30 is placed in fluid

communication with the manifold 40. When this occurs, the pressure of the fluid

contained within the manifold 41 becomes equal with the pressure of the fluid

contained within the associated bladder 20. The first routine 110 then enters a step

113, wherein the pressure in the manifold 41 and the associated bladder 20 (as

measured by the pressure sensor 43) is sampled by and stored in the microprocessor

42. Thereafter, the first routine 110 enters a step 114 wherein it is determined Whether

the pressure levels of all of the bladders 20 through 30 have been sampled and stored.

If not, the first routine 110 enters a step 115 wherein the microprocessor 42 causes the

opened first one of the individual solenoid operated valves 20a through 30a to be

closed, and further causes the next one of the individual solenoid operated valves 20a

through 30a to be opened. The first routine 110 then branches back to the step 113

wherein the pressure in the manifold 41 and the associated bladder 20 (as measured by

the pressure sensor 43) is sampled by and stored in the microprocessor 42. This

process is repeated until the pressure levels of all of the bladders 20a through 30a have
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been sampled and stored. When this occurs, the first routine 1 10 returns from the step

114 to the algorithm 110 and enters the second routine 120.

Fig. 5 is a detailed flow chart of the steps involved in the second routine 120 of

the algorithm 100 illustrated in Fig. 3, wherein the measured pressure readings from

the bladders 20 through 30 are compared with respective target values and, in response

to that comparison, are designated as being either (1) Too Low, (2) Too High, or (3)

Within Limits. In a first step 121 of the second routine 120, the microprocessor 42

selects the first pressure level (for example, the pressure level corresponding to the

magnitude of the pressure in the first bladder 20) stored in memory. At the same time,

the microprocessor 42 selects the target value associated with that particular bladder

20. The target value can be a single discrete value or, more preferably, a range of

values defined by upper and lower limits about a predetermined center value. The

magnitude of the target values associated with each of the bladders 20 through 30 can

be stored in the microprocessor 42 at the time of manufacture. Whether or not this is

done, it is desirable that the magnitude of the target values be capable of adjustment by

the user as desired, such as by using the input device 47.

Next, the second routine 120 enters a step 122 wherein the value of the stored

pressure level is compared with the target value associated with that particular bladder

20. Specifically, it is determined if the value of the stored pressure level is less than

the target value associated therewith. If the value of the stored pressure level is less

than the associated target value, then the second routine 120 branches to a step 123

wherein the bladder 20 is designated as being Too Low. Then, the second routine 120

enters a step 124. If, alternatively, it is determined at the step 122 that the value of the

stored pressure level is not less than the associated target value, then the second

routine 120 branches directly to the step 124. In either event, it is determined at the

step 124 whether the pressure levels of all of the bladders 20 through 30 have been

sampled and stored. Ifnot all of the pressure levels of all of the bladders 20 through

30 have been sampled and stored, then the second routine 120 branches from the step

124 to a step 125 wherein the microprocessor 42 selects the next pressure level stored

in memory and the target value associated therewith. Then, the second routine 120
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moves from the step 125 back to the step 122 wherein the value of the next stored

pressure level is compared with the target value associated therewith. This process is

repeated until the values of all of the stored pressure levels have been compared with

the target values associated therewith. At this point of the second routine 120, none,

some, or all of the bladders 20 through 30 may be designated as being Too Low,

depending upon the results of the comparisons.

When the values of all of the stored pressure levels have been compared with

the target values associated therewith, the second routine 120 branches from the step

124 to a step 126 wherein the microprocessor 42 again selects the first pressure level

stored in memory. At the same time, the microprocessor 42 selects the target value

associated with that particular bladder 20. Next, the second routine 120 enters a step

127 wherein the value of the stored pressure level is compared with the target value

associated with that particular bladder 20. Specifically, it is determined if the value of

the stored pressure level is greater than the target value associated therewith. If the

value of the stored pressure level is greater than the associated target value, then the

second routine 120 branches to a step 128 wherein the bladder 20 is designated as

being Too High. Then, the second routine 120 enters a step 129. If, alternatively, it is

determined at the step 127 that the value of the stored pressure level is not greater than

the associated target value, then the second routine 120 branches directly to the step

129. In either event, it is determined at the step 129 whether the pressure levels of all

of the bladders 20 through 30 have been sampled and stored. If not all of the pressure

levels of all of the bladders 20 through 30 have been sampled and stored, then the

second routine 120 branches from the step 129 to a step 129a wherein the

microprocessor 42 selects the next pressure level stored in memory and the target

value associated therewith. Then, the second routine 120 moves from the step 129a

back to the step 127 wherein the value of the next stored pressure level is compared

with the target value associated therewith. This process is repeated until the values of

all of the stored pressure levels have been compared with the target values associated

therewith. At this point of the second routine 120, none, some, or all of the bladders
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20 through 30 may be designated as being either Too Low of Too High, depending

upon the results of the comparisons.

When the values of all of the stored pressure levels have been compared with

the target values associated therewith, the second routine 120 branches from the step

129 to a step 129b wherein any of the bladders 20 through 30 that have not already

been designated as being either Too Low or Too High are now designated as being

Within Limits. Thus, at the conclusion of the second routine 120, each of the bladders

20 through 30 that is currently at a pressure level that is less than the target value

associated therewith is designated as being Too Low, each of the bladders 20 through

30 that is currently at a pressure level that is greater than the target value associated

therewith is designated as being Too High, and the remaining bladders are designated

as being Within Limits. When this occurs, the second routine 120 returns from the

step 12% to the algorithm 110 and enters the third routine 130.

Fig. 6 is a detailed flow chart of the steps involved in the third routine 130 of

the algorithm 100 illustrated in Fig. 3, wherein the bladders 20 through 30 that have

been identified as being Too Low are inflated until they have achieved their respective

target values. In a first step 131 of the third routine 130, the microprocessor 42

initially causes each of the individual solenoid operated valves 20a through 30a

associated with the bladders 20 through 30 that were designated in the manner

described above to be Too Low to be opened. As a result, each of the bladders 20

through 30 that are associated with the opened valves 20a through 30a is placed in

fluid communication with the manifold 41. Next, the third routine 130 enters a step

132 wherein the pressure valve 45 is moved from the closed position to the opened

position, and wherein the pump 46 is energized for operation. As a result, pressurized

fluid is introduced within the manifold 41 and, therefore, each of the bladders 20

through 30 that are associated with the opened valves 20a through 30a. Consequently,

the pressure levels are increased in the manifold 41 and in each of the bladders 20

through 30 that are associated with the opened valves 20a through 30a.

As this increase in pressure level occurs, the third routine 130 enters a step 133

wherein the pressure in the manifold 41 (as measured by the pressure sensor 43) is
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sampled by and stored in the microprocessor 42. Thereafter, the third routine 130

enters a step 134 wherein it is determined whether any of the target values for bladders

20 through 30 designated as being Too Low has been achieved, as determined by the

pressure in the manifold 41. Ifnone of the target values for bladders 20 through 30

designated as being Too Low have been achieved, then the third routine 130 branches

back to the step 133 wherein the pressure in the manifold 41 is again sampled by and

stored in the microprocessor 42. However, if any of the target values for bladders 20

through 30 designated as being Too Low have been achieved, then the third routine

130 branches to a step 135 wherein the microprocessor 42 causes individual solenoid

operated valves 20a through 30a associated with such bladders 20 through 30 to be

closed. As a result, no fithher increase in the pressure levels therein can occur.

The third routine 130 then enters a step 136 wherein it is determined whether

all of the individual solenoid operated valves 20a through 30a that were opened have

been closed. If not, the third routine 130 branches back to the step 133 wherein the

pressure in the manifold 41 is again sampled by and stored in the microprocessor 42.

Thus, the sampling of the pressure levels in the bladders 20 through 30 is repeated

until all of the individual solenoid operated valves 20a through 30a that were opened

have been closed. When this occurs, the third routine 130 enters a step 137 wherein

the pressure valve 45 is moved from the opened position to the closed position, and

wherein the pump 46 is de-energized to prevent further operation. Lastly, the third

routine 130 returns from the step 137 to the algorithm 110 and enters the fourth

routine 140.

Fig. 7 is a detailed flow chart of the steps involved in the fourth routine 140 of

the algorithm 100 illustrated in Fig. 3, wherein the bladders 20 through 30 that have

been identified as being Too High are deflated until they have achieved their

respective target values. In a first step 141 of the fourth routine 140, the

microprocessor 42 initially causes each of the individual solenoid operated valves 20a

through 30a associated with the bladders 20 through 30 that were designated in the

manner described above to be Too High to be opened. As a result, each of the

bladders 20 through 30 that are associated with the opened valves 20a through 30a is
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placed in fluid communication with the manifold 41. Next, the fourth routine 140

enters a step 142 wherein the vent valve 44 is moved from the closed position to the

opened position. As a result, pressurized fluid is vented from the manifold 41 and,

therefore, each of the bladders 20 through 30 that are associated with the opened

valves 20a through 30a. Consequently, the pressure levels are decreased in the

manifold 41 and in each of the bladders 20 through 30 that are associated with the

opened valves 20a through 30a.

As this decrease in pressure level occurs, the fourth routine 140 enters a step

143 wherein the pressure in the manifold 41 (as measured by the pressure sensor 43) is

sampled by and stored in the microprocessor 42. Thereafter, the fourth routine 140

enters a step 144 wherein it is determined whether any of the target values for bladders

20 through 30 designated as being Too High has been achieved, as determined by the

pressure in the manifold 41. Ifnone of the target values for bladders 20 through 30

designated as being Too High have been achieved, then the fourth routine 140

branches back to the step 143 wherein the pressure in the manifold 41 is again

sampled by and stored in the microprocessor 42. However, if any of the target values

for bladders 20 through 30 designated as being Too High have been achieved, then the

fourth routine 140 branches to a step 145 wherein the microprocessor 42 causes

individual solenoid operated valves 20a through 30a associated with such bladders 20

through 30 to be closed. As a result, no further decrease in the pressure levels therein

can occur.

The fourth routine 140 then enters a step 146 wherein it is determined whether

all of the individual solenoid operated valves 20a through 30a that were opened have

been closed. Ifnot, the fourth routine 140 branches back to the step 143 wherein the

pressure in the manifold 41 is again sampled by and stored in the microprocessor 42.

Thus, the sampling of the pressure levels in the bladders 20 through 30 is repeated

until all of the individual solenoid operated valves 20a through 30a that were opened

have been closed. When this occurs, the fourth routine 140 enters a step 147 wherein

the vent valve 44 is moved from the opened position to the closed position. Lastly, the
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fourth routine 140 returns from the step 147 to the algorithm 1 10 and enters the fifth

routine 150.

Fig. 8 is a detailed flow chart of the steps involved in the fifth routine 150 of

the algorithm 100 illustrated in Fig. 3, wherein the electronic control system 40

identifies the user of the vehicular seat assembly 10 and, in response thereto,

customizes the operation of one or more controlled devices in the vehicle. In a first

step 151 of the fifih routine 150, the previously measured pressure readings from some

or all of the bladders 20 through 30 are compared with a table ofvalues stored in

memory. The table ofvalues can consist of a list of a plurality ofpersons, each of

which has one or more pressure readings associated therewith. By comparing the

previously measured pressure readings with the pressure readings stored in the table, a

correlation can be made as to the identity of the user of the vehicular seat assembly 10,

as shown in step 152. This comparison and correlation can be made using any

conventional algorithm.

The table ofvalues stored in memory also includes settings for one or more of

the controlled devices 48 that are customized to the particular user of the vehicular

seat assembly 10. Thus, having identified the user in step 152, the fifth routine 150

next enters a step 153 wherein electrical signals are generated from the microprocessor

42 to each of the controlled devices 48. In response to such signals, the controlled

devices 48 are customized to the particular user of the vehicular seat assembly 10.

Then, the fifth routine 150 returns to the algorithm 100 and enters the sixth routine

160. As discussed above, the sixth routine 160 causes the electronic control system 40

to enter an inactive mode wherein no action occurs for a predetermined length of time.

This predetermined length of time may be set as desired, such as for approximately

two minutes. When the predetermined length of time expires, the algorithm 100

branches back to the first routine 110 discussed above, wherein the entire cycle is

repeated.

Fig. 9 is a simplified flow chart of a second embodiment of an algorithm,

indicated generally at 100’, for controlling the operation of the electronic control

system 40 illustrated in Fig. 2. The second algorithm 100’ is, in large measure, similar
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to the first algorithm 100 discussed above, and like reference numbers are used to

indicate similar routines. The second algorithm 100’ begins with an initial routine

110’ wherein the magnitude of the pressure in each of the bladders 20 through 30 is

sampled, measured, and stored by the electronic control system 40. Then, the

algorithm 100’ enters an occupant detection routine 200 wherein it is determined

whether a person is sitting in the vehicular seat assembly 10. The specific process by

which this is accomplished is discussed below. If it is determined that a person is

sitting in the vehicular seat assembly 10, then the algorithm 100’ branches to a second

routine 120’ wherein the measured pressure readings from the bladders 20 through 30

are compared with respective target values and, in response to that comparison, are

designated as being either (1) Too Low, (2) Too High, or (3) Within Limits. In a third

routine 130’ of the algorithm 100’, the bladders 20 through 30 that have been

identified as being Too Low are inflated until they have achieved their respective

target values. Similarly, in a fourth routine 140’ of the algorithm 100’, the bladders 20

through 30 that have been identified as being Too High are deflated until they have

achieved their respective target values. The third and fourth routines 130’ and 140’

may be performed in reverse order or otherwise combined together if desired. In a

fifth routine 150’ of the algorithm 100’, the electronic control system 40 identifies the

user of the vehicular seat assembly 10 and, in response thereto, customizes the

operation of one or more controlled devices in the vehicle. In a final routine 160’ of

the algorithm 100’, the electronic control system 40 is placed an inactive mode,

wherein no action occurs for a predetermined length of time. This predetermined

length of time may be set as desired, such as for approximately two minutes. When

the predetermined length of time expires, the algorithm 100’ branches back to the first

routine 110’ discussed above, wherein this cycle is repeated.

If, on the other hand, it is determined in the occupant detection routine 200 that

a person is not sitting in the vehicular seat assembly 10, then the algorithm 100’

branches directly to the final routine 160’, omitting the intermediate routines 120’,

130’, 140’, and 150’. Thus, it can be seen that the algorithm 100’ performs the desired

pressure comparisons and adjustments. only when a person is sitting in the vehicular
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seat assembly 10. If no person is sitting in the vehicular seat assembly 10, then the

algorithm 100’ merely enters the inactive mode. This prevents the algorithm 100’

from undesirably increasing the pressures in the bladders 20 through 30 when a person

is not occupying the vehicular seat assembly 10. For example, let it be assumed that a

person who has been sitting in the vehicular seat assembly 10 stops the vehicle and

gets out for a short period of time. The first algorithm 100 discussed above would

eventually react to this situation by increasing the pressures in each of the bladders 20

through 30 to a maximum value. Then, when the person subsequently returns to the

vehicle and sits in the vehicular seat assembly 10, he or she will have to sit on the

uncomfortably fully inflated bladders 20 through 30 for whatever period of time is

remaining in the inactive mode of the final routine 160. However, by virtue of the

occupant detection routine 200 of the second algorithm 100’, the pressures in the

bladders 20 through 30 will not be varied while the person is not sitting on the

vehicular seat assembly 10. Thus, when returning to the vehicle, the person will not

experience any discomfort.

The occupant detection routine 200 can be performed by comparing the current

pressure level in one or more of the bladders 20 through 30 with a predetermined

threshold value. For example, if the pressure in the bladder 26 provided to support the

ischial region of the user decreases below a predetermined threshold, then it can be

assumed that no person is sitting on the vehicular seat assembly 10. Alternatively, the

occupant detection routine 200 can be performed by comparing the current pressure

level in one or more of the bladders 20 through 30 with a previous measured pressure.

For example, if the pressure in the bladder 26 provided to support the ischial region of

the user changes by more than a predetermined amount from the previous pressure

reading, then it can be assumed that no person is sitting on the vehicular seat assembly

10. Any known method can be used to perform these comparisons.

In accordance with the provisions of the patent statutes, the principle and mode

of operation of this invention have been explained and illustrated in its preferred

embodiment. However, it must be understood that this invention may be practiced
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otherwise than as specifically explained and illustrated without departing from its

spirit or scope.
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What is claimed is:

1. A method of operating variable support mechanism in a vehicle having a

controlled device, the variable support mechanism including a support mechanism

including a plurality of bladders having respective valves connected to a manifold and

an electronic control system for selectively inflating and deflating the bladders, said

method comprising the steps of:

(a) measuring the magnitude of the pressure in each of the bladders;

(b) comparing the measured pressures from the bladders with respective

target values;

(c) adjusting the pressures in the bladders such that the measured values

achieve the target values;

(d) identifying the user of the variable support mechanism based upon the

measured pressures; and

(e) controlling the operation of the controlled device in response to the

identity of the user of the variable support mechanism.

2. The method defined in Claim 1 wherein said step (d) is performed by

comparing the measured pressures from the bladders with a table ofpredetermined

values that are correlated with the identity of the user.

3. The method defined in Claim 1 wherein said step (e) is performed by

controlling the operation of an air bag assembly.

4. The method defined in Claim 1 wherein said step (e) is performed by

controlling the operation of a seat track positioning mechanism.

5. The method defined in Claim 1 wherein said step (e) is performed by

controlling the operation of a tilt mechanism for adjusting the position of a back

portion of the vehicular seat assembly relative to the seat portion.
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6. The method defined in Claim 1 wherein said step (e) is performed by

controlling the operation of a radio.

7. The method defined in Claim 1 wherein said step (e) is performed by

controlling the operation of a climate control.

8. The method defined in Claim 1 wherein said step (e) is performed by

controlling the operation of a mirror positioning mechanism.

9. A method of operating variable support mechanism in a vehicle having a

controlled device, the variable support mechanism including a support mechanism

including a plurality of bladders having respective valves connected to a manifold and

an electronic control system for selectively inflating and deflating the bladders, said

method comprising the steps of:

(a) measuring the magnitude of the pressure in each of the bladders;

(b) determining from the measured pressures whether a user is using the

variable support mechanism; and

(c) only if user is using the variable support mechanism, then comparing the

measured pressures from the bladders with respective target values and adjusting the

pressures in the bladders such that the measured values achieve the target values.

10. The method defined in Claim 9 wherein said step (b) is performed by

comparing the measured pressure from at least one of the bladders with a

predetermined threshold value.

1 1. The method defined in Claim 9 wherein said step (b) is performed by

comparing the measured pressure from at least one of the bladders with a previous

measured pressure.
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(57) Abrégé(suite)lAbstract(contin ued):
the air chamber until a pressure within the pump housing is substantially equal to the pressure target, determining an actual
chamber pressure within the air chamber, and comparing the actual chamber pressure to the desired pressure setpoint to
determine an adjustment factor error. The pressure target may be calculated based upon the desired pressure setpoint and a
pressure adjustment factor. Further-more, the pressure adjustment factor may be modified based upon the adjustment factor error
determined by comparing the actual chamber pressure to the desired pressure setpoint.
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SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a system and method for adjusting the

pressure in an inflatable object. More particularly, the present invention relates

to a system and method for adjusting the pressure in an air bed in less time and

with greater accuracy.

[0002] Advances made in the quality of air beds having air chambers as support

bases have resulted in vastly increased popularity and sales of such air beds.

These air beds are advantageous in that they have an electronic control panel

which allows a user to select a desired inflation setting for optimal comfort and

to change the inflation setting at any time, thereby providing changes in the

firmness of the bed.

[0003] Air bed systems, such as the one described in US. Patent No. 5,904, 172,

generally allow a user to select a desired pressure for each air chamber within

the mattress. Upon selecting the desired pressure, a signal is sent to a pump and

valve assembly in order to inflate or deflate the air bladders as necessary in order

to achieve approximately the desired pressure within the air bladders.

[0004] in one embodiment of an air bed system, there are two separate air hoses

coupled to each of the air bladders. A first air hose extends between the interior

of the air bladder and the valve assembly associated with the pump. This first air

hose fluidly couples the pump to the air bladder, and is structured to allow air to

be added or removed from the air bladder. A second hose extends from the air

bladder to a pressure transducer, which continuously monitors the pressure

within the air bladder. Thus, as air is being added or removed from the air

bladder, the pressure transducer coupled to the second hose is able to

continuously check the actual air bladder pressure, which may then be compared

to the
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desired air pressure in order to determine when the desired air pressure

within the bladder has been reached.

[0005] In another embodiment of an air bed system, there is only a

single hose coupled to each of the air bladders. In particular, the hose

extends between the interior of the air bladder and the.valve assembly

associated with the pump, and is structured to allow air to be added or

removed from the air bladder. Instead of having a second hose with a

pressure transducer coupled thereto for continuously reading the pressure

within the air bladder, a pressure transducer is positioned within a

chamber of the valve assembly. Once the user selects the desired air

pressure within the air bladder, the pressure transducer first senses a

pressure in the chamber, which it equates to an actual pressure in the air

bladder. Then, air is added or removed from the bladder as necessary

based upon feedback from the sensed pressure. After a first iteration of

sensing the pressure and adding or removing air, the pump turns off and

the pressure within the chamber is once again sensed by the pressure

transducer and compared to the desired air pressure. The process of

adding or removing air, turning off the pump, and sensing pressure within

the chamber is repeated for several more iterations until the pressure

sensed within the chamber is within an acceptable range close to the

desired pressure. As one skilled in the art will appreciate, numerous

iterations of inflating and deflating the air bladder may be required until the

sensed chamber pressure falls within the acceptable range of the desired

pressure.

[0006] Thus, while this second embodiment of an air bed system may

be desired because it minimizes the necessary number of hoses, it is

rather inefficient in that numerous iterations may be required before the

sensed pressure reaches the desired pressure. Furthermore, the pump

must be turned off each time the pressure transducer takes a pressure

measurement, which increases the amount of time that the user must wait

until the air bladder reaches the desired pressure.
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[0007] Therefore, there is a need for an improved pressure adjustment

system and method for an air bed that is able to minimize the amount of

time and the number of adjustment iterations necessary to achieve a

desired pressure in an air bladder, while also increasing the accuracy of

the actual bladder pressure.

BRIEF SUMMARY OF THE INVENTION

' [0008] The present invention solves the foregoing problems by

providing a method for adjusting pressure within an air bed comprising

providing an air bed that includes an air chamber and a pump having a

pump housing, selecting a desired pressure setpoint for the air chamber,

calculating a pressure target, adjusting pressure within the air chamber

until a pressure within the pump housing is substantially equal to the

pressure target, determining an actual chamber pressure within the air

chamber, and comparing the actual chamber pressure to the desired

pressure setpoint to determine an adjustment factor error. The pressure

target may be calculated based upon the desired pressure setpoint and a

pressure adjustment factor. Furthermore, the pressure adjustment factor

may be modified based upon the adjustment factor error determined by

comparing the actual chamber pressure to the desired pressure setpoint.

[0009] The present invention also provides a pressure adjustment

system for an air bed comprising an air chamber, a pump in fluid

communication with the air chamber and including a pump manifold and at

least one valve, an input device adapted to receive a desired pressure

setpoint selected by a user, a pressure sensing means adapted to monitor

pressure within the pump manifold, and a control device operably

connected to the input device and to the pressure sensing means. The

control device includes control logic that is capable of calculating a

manifold pressure target based upon the desired pressure setpoint and a

pressure adjustment factor, monitoring pressure within the pump manifold,

adjusting pressure within the air chamber until the sensed manifold

pressure is within an acceptable pressure target error range of the

manifold pressure target, comparing an actual chamber pressure to the

-3-
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5 desired pressure setpoint to quantify an adjustment factor error, and calculating

an updated pressure adjustment factor based upon the adjustment factor error.

According to another aspect, there is provided a method for adjusting pressure

within an air bed comprising:

10 providing an air bed, the air bed including an air chamber and a pump

having a pump housing;

selecting a desired pressure setpoint for the air chamber;

calculating a pressure target, wherein the pressure target is calculated

based upon the desired pressure setpoint and a pressure

15 adjustment factor;

adjusting pressure within the air chamber until a pressure within the

pump housing is substantially equal to the pressure target;

determining an actual chamber pressure within the air chamber;

comparing the actual chamber pressure to the desired pressure

20 setpoint to determine an adjustment factor error; and

modifying the pressure adjustment factor based upon the adjustment

factor error.

According to a further aspect, there is provided a method for adjusting pressure

25 within an air bed comprising:

providing an air bed having an air chamber, a pump, a pump

manifold, and a tube extending between the chamber

and the pump;

selecting a desired pressure setpoint for the air chamber;

30 calculating a manifold pressure target, wherein the manifold pressure

target is calculated based upon the desired pressure setpoint and

a pressure adjustment factor;

sensing pressure within the pump manifold;

adjusting pressure within the air chamber until the sensed

35 manifold pressure is within an acceptable pressure target error

range of the manifold pressure target;

determining an actual chamber pressure within the air

chamber;

comparing the actual chamber pressure to the desired

- 4 _
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pressure setpoint to determine an adjustment factor error;

modifying the pressure adjustment factor based upon the

adjustment factor error; and

storing the modified pressure adjustment factor in memory.

According to another aspect, there is provided a method for adjusting pressure

within an air bed comprising:

(a) providing an air bed, the air bed including an air chamber and a

pump having a pump housing;

(b) selecting a desired pressure setpoint for the air chamber;

(c) calculating a pressure target, wherein the pressure target is

calculated based upon the desired pressure setpoint and a

pressure adjustment factor;

(d) adjusting pressure within the air chamber until a pressure within

the pump housing is substantially equal to the pressure target;

(e) determining an actual chamber pressure within the air chamber;

(f) comparing the actual chamber pressure to the desired pressure

setpoint to detemiine an adjustment factor error;

(g) calculating an updated pressure adjustment factor based upon the

adjustment factor error; and

(h) repeating steps (b)-(g) with the updated pressure adjustment

factor.

According to a further aspect, there is provided a pressure adjustment system for

an air bed comprising:

an air chamber;

a pump in fluid communication with the air chamber, the pump

including a pump manifold and at least one valve;

an input device adapted to receive a desired pressure setpoint

selected by a user;

a pressure sensing means adapted to monitor pressure within the

pump manifold; and

a control device operably connected to the input device and to the
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pressure sensing means, the control device having control logic

that is capable of calculating a manifold pressure target based

upon the desired pressure setpoint and a pressure adjustment

factor, monitoring pressure within the pump manifold, adjusting

pressure within the air chamber until the sensed manifold

pressure is within an acceptable pressure target error range of

the manifold pressure target, comparing an actual chamber

pressure to the desired pressure setpoint to quantify an

adjustment factor error, and calculating an updated pressure

adjustment factor based upon the adjustment factor error.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a diagrammatic representation of one embodiment of an air bed

system.

[0011] FIG. 2 is a block diagram 0f the various components of the air bed

system illustrated in FIG. 1.

[0012] FIG. 3 is a circuit diagram model of the air bed system illustrated in

FIGS. 1 and 2.

[0013] FIG. 4 is an exemplary graph illustrating the pressure relationships

derived from the circuit diagram model of FIG. 3.

[0014] FIG. 5 is a flowchart illustrating one embodiment of a pressure setpoint

monitoring method in accordance with the present invention.

[0015] FIG. 6 is a flowchart illustrating one embodiment of an improved

pressure adjustment method in accordance with the present invention.

[0016] FIG. 7 is a flowchart illustrating a second embodiment of an improved

pressure adjustment method in accordance with the present invention.

.41).
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[0017] FIG. 8 is a block diagram illustrating an air bed system according to the

present invention incorporated into a network system for remote access.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring now to the figures, and first to FIG. 1, there is shown a

diagrammatic representation of air bed system 10 of the present invention. The

system 10 includes bed 12, which generally comprises at
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least one air chamber 14 surrounded by a resilient, preferably foam,

border 16 and encapsulated by bed ticking 18.

[0019] As illustrated in FIG. 1, bed 12 is a two chamber design having
a first air chamber 14A and a second air chamber 14B. Chambers 14A

and 14B are in fluid communication with pump 20. Pump 20 is in electrical

communication with a manual, hand-held remote control 22 via control box

24. Remote control 22 may be either "wired" or “wireless." Control box 24

operates pump 20 to cause increases and decreases in the fluid pressure

of chambers 14A and 14B based upon commands input by a user through

remote control 22. Remote control 22 includes display 26, output selecting

means 28, pressure increase button 29, and pressure decrease button 30.

Output selecting means 28 allows the user to switch the pump output

between first and second chambers 14A and 143, thus enabling control of

multiple chambers with a single remote control unit. Alternatively,

separate remote control units may be provided for each chamber.

Pressure increase and decrease buttons 29 and 30 allow a user to

increase or decrease the pressure, respectively, in the chamber selected

with output selecting means 28. As those skilled in the art will appreciate.

adjusting the pressure within the selected chamber causes a

corresponding adjustment to the firmness of the chamber.

[0020] FIG. 2 shows a block diagram detailing the data communication

between the various components of system 10. Beginning with control

box 24, it can be seen that control box 24 comprises power supply 34, at

least one microprocessor 36, memory 37, at least one switching means

38, and at least one analog to digital (A/D) converter 40. Switching

means 38 may be, for example, a relay or a solid state switch.

[0021] Pump 20 is preferably in two-way communication with control

box 24. Also in two-way communication with control box 24 is hand—held

remote control 22. Pump 20 includes motor 42, pump manifold 43, relief

valve 44, first control valve 45A, second control valve 453. and pressure

transducer 46, and is fluidly connected with left chamber 14A and right

chamber 143 via first tube 48A and second tube 483, respectively. First

-5-
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5 and second control valves 45A and 45B are controllable by switching

means 38, and are structured to regulate the flow of fluid between pump

20 and first and second chambers 14A and 14B, respectively.

[0022] in operation, power supply 34 receives power, preferably 110

VAC power, from an external source'and converts it to the various forms

10 required by the different components. Microprocessor 36 is used to

control various logic sequences of the present invention. Examples of

such sequences are illustrated in FIGS. 5—7, which will be discussed in

detail below.

[0023] The embodiment of system 10 shown in FIG. 2 contemplates

15 two chambers 14A and 14B and a single pump 20. Alternatively, in the

case of a bed with two chambers, it is envisioned that a second pump may

be incorporated into the system such that a separate pump is associated

with each chamber. Separate pumps would allow each chamber to be

inflated or deflated independently and simultaneously. Additionally, a

20 second pressure transducer may also be incorporated into the system

such that a separate pressure transducer is associated with each

chamber.

[0024] In the event that microprocessor 36 sends a decrease pressure

command to one of the chambers, switching means 38 is used to convert

25 the low voltage command signals sent by microprocessor 36 to higher

operating voltages sufficient to operate relief valve 44 of pump 20.

Alternatively, switching means 38 could be located within pump 20.

Opening relief valve 44 allows air to escape from first and second

chambers 14A and 14B through air tubes 48A and 488. During deflation,

30 pressure transducer 46 sends pressure readings to microprocessor 36 via

AID converter 40. A/D converter 40 receives analog information from

pressure transducer 46 and converts that information to digital information

useable by microprocessor 36.

[0025] In the event that microprocessor 36 sends an increase pressure

35 command, pump motor 42 may be energized, sending air to the

designated chamber through air tube 48A or 488 via the corresponding

-5-
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valve 45A or 458. While air is being delivered to the designated chamber

in order to increase the firmness of the chamber, pressure transducer 46

senses pressure within pump manifold 43. Again, pressure transducer 46

sends pressure readings to microprocessor 36 via AID converter 40.

Microprocessor 36 uses the information received from A/D converter 40 to

determine the difference between the actual pressure in the chamber 14

and the desired pressure. Microprocessor 36 sends the digital signal to

remote control 22 to update display 26 on the remote control in order to

convey the pressure information to the user.

[0026] Generally speaking, during an inflation or deflation process, the

pressure sensed within pump manifold 43 provides an approximation of

the pressure within the chamber. However, when it is necessary to obtain

an accurate approximation of the chamber pressure, other methods must

be used.

[0027] One method of obtaining a pump manifold pressure reading

that is substantially equivalent to the actual pressure within a chamber is

to turn off the pump, allow the pressure within the chamber and the pump

manifold to equalize, and then sense the pressure within the pump

manifold with a pressure transducer. Thus, providing a sufficient amount

of time to allow the pressures within the pump manifold 43 and the

chamber to equalize may result in pressure readings that are accurate

approximations of the actual pressure within the chamber; One obvious

drawback to this type of method is the need to turn off the pump prior to

obtaining the pump manifold pressure reading.

[0028] A second method of obtaining a pump manifold pressure

reading that is substantially equivalent to the actual pressure within a

chamber is through use of the pressure adjustment method in accordance

with the present invention. The pressure adjustment method is described

in detail in FIGS. 5-7. However, in general, the method functions by

approximating the chamber pressure based upon a mathematical

relationship between the chamber pressure and the pressure measured

within the pump manifold (during both an inflation cycle and a deflation
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cycle), thereby eliminating the need to turn off the pump in order to obtain

a substantially accurate approximation of the chamber pressure. As a

result, a desired pressure setpoint within a chamber may be achieved

faster, with greater accuracy, and without the need for turning the pump off

to allow the pressures to equalize.

[0029] FIG. 3 is a circuit diagram model 50 of the air bed system 10

illustrated in FIG. 2. As shown in FIG. 3, first and second chambers 14A

and 148 may be modeled by capacitors 51A and 513, motor 42 of pump

20 may be modeled by current source 52 and resistor 53, relief valve 44

may be modeled by resistor 54, pressure transducer 46 may be modeled

by resistor 56 and a voltage sensing lead 57, first and second tubes 48A

and 483 may be modeled by resistors 58A and 58B, and first and second

valves 49A and 498 may be modeled by resistors 59A and 598.

Additionally, pump manifold 43 may be modeled by another capacitor 60

because it also acts as a chamber, albeit much smallerthan first and
second chambers 14A and 14B.

[0030] As those skilled in the art will appreciate, by assuming current

source 52 is a constant current source, pressure readings may be

analogized with voltage readings. Thus. in reference to the circuit diagram

50 in FIG. 3, the voltages associated with capacitors 51A and 51 B may be

used to analyze pressure within first and second chambers 14A and 143,

respectively. Because the voltage readings are not dependent upon the

capacitance value of capacitors 51A and 513. the capacitance value may

be discarded for purposes of the present analysis. Translated to pressure

terms, this means that the size of first and second chambers 14A and 14B

is irrelevant when measuring the pressure within the chambers.

[0031] Furthermore, weight positioned on a chamber (such as that

caused by the user lying on bed 12) is directly related to the volume of the

chamber and does not affect the ability of the system to measure the

pressure within the chamber. In addition, because the system measures

pressure in real time. weight changes do not affect the ability of the control

system to accurately measure chamber pressure.
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[0032] The relationship between the voltage on first or second

capacitors 51A or 513 and the voltage sensed at voltage sensing lead 57

is dependent upon Mlether current is flowing toward the capacitor (i.e.. the

chamber is going through an inflation cycle) or away from thecapacitor

(i.e., the chamber is going through a deflation cycle). In particular, and as

will be discussed in detail with reference to FIG, 4. modeling air bed

system 10 as circuit diagram 50 results in an additive manifold pressure

‘ offset factor during an inflation cycle and a multiplicative manifold pressure

factor during a deflation cycle.

[0033] The relationship between voltage associated with a chamber

capacitor (i.e., the “chamber voltage") and the sensed “manifold" voltage

during an inflation cycle may be stated as follows:

[0034] Chamber Voltage = (Manifold Voltage) — (lnflate Factor) (Eq. 1)

[0035] Restated in terms of pressure, the relationship between the

pressure within a chamber and a sensed manifold pressure during an

inflation cycle may be stated as follows:

[0036] Chamber Pressure = (Manifold Pressure) — (Inf/ate Factor) (Eq.

2)

[0037] In one exemplary embodiment, the inflate offset factor may

generally fall in a range between about 0.0201 and about 0.1601.

Because pressure readings may be analogous to voltage readings as

discussed previously, the value of the inflate offset factor will be the same

regardless of whether the relationship between the chamber and the pump

manifold is being stated in terms of pressure or voltage.

[0038] The relationship between voltage associated with a chamber

capacitor and the sensed manifold voltage during a deflation cycle may be

stated as follows:

[0039] Chamber Voltage = (Manifold Voltage) x (Def/ate Factor) (Eq.

3)
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[0040] Restated in terms of pressure, the relationship between the

pressure within a chamber and a sensed manifold pressure during a

deflation cycle may be stated as follows:

[0041] Chamber Pressure = (Manifold Pressure) x (Deflate Factor)

(Eq- 4)

[0042] In one exemplary embodiment. the deflate factor may generally

fall in a range between about 1.6 and about 65. Once again, because

pressure readings may be analogous to voltage readings as discussed

previously, the value of the deflate factor will be the same regardless of

whether the relationship between the chamber and the pump manifold is

being stated in terms of pressure or voltage.

[0043] FIG. 4 is an exemplary graph 70 illustrating the pressure

relationships derived from circuit diagram 50 of FIG. 3 and discussed in

detail above. In particular, the vertical axis on the graph represents

pressure in pounds per square inch (psi), while the horizontal axis on the

graph represents time in milliseconds (ms). Thus, the graph illustrates a

measure of chamber pressure over time.

[0044] In particular, a first portion 71 of the graph 70 between about 0

ms and about 65000 ms represents the inflation of a chamber from about

0 psi to about 0.6 psi. A second portion 72 of the graph 70 between about

65000 ms and about 135000 ms represents the pressure in the chamber

being maintained at about 0.6 psi. Finally, a third portion 73 of the graph

70 between about 135000 ms and about 200000 ms represents deflation

of the chamber from about 0.6 psi to about 0 psi.

[0045] V\fith further reference to the graph in FIG. 4, the solid line 76

represents the actual pressure within the chamber throughout the inflation

and deflation cycles, while broken line 78 represents the sensed pump

manifold pressure throughout the inflation and deflation cycles. As

illustrated in FIG. 4, in the first portion 71 of the graph 70 representing

inflation of the chamber, lines 76 and 78 are generally linear and offset

from one another by a substantially constant additive offset factor 80. In
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this exemplary graph, the additive inflate offset factor is about 0.0505.

Thus, the pressure within the chamber may be approximated during an

inflation cycle by subtracting from the sensed manifold pressure an inflate

offset factor of about 0.0505. Lines 76 and 78 generally converge in the

second portion 72 of the graph 70 when the chamber is being neither

inflated nor deflated. Finally, in the third portion 73 of the graph 74

representing deflation of the chamber, lines 76 and 78 are both non-linear

and offset from one another by a substantially constant multiplicative factor

82. In this exemplary graph, the multiplicative deflate factor is about 2.25.

Thus, the pressure within the chamber may be approximated during a

deflation cycle by multiplying the sensed manifold pressure by a deflate

factor of about 2.25.

[0046] Now that a brief description of an air bed system and the

relationship between chamber and pump manifold pressures have been

provided, one embodiment of an improved pressure adjustment method

according to the present invention will be described in detail. For

purposes of discussion only, the pressure adjustment method in

accordance with the present invention will be described in reference to first

chamber 14A. However, those skilled in the art will appreciate that the

pressure adjustment method applies in a similar manner to other

chambers, such as second chamber 143 of bed 12.

[0047] In particular, FIG. 5 illustrates a flowchart of a sample control

logic sequence of a pressure setpoint monitoring method 100 according to

the present invention. The sequence begins at step 102 upon the

occurrence of a “power—on” event. A power—on event may be, for example,

coupling power supply 34 of control box 24 to an external power source.

The sequence continues at step 104 where microprocessor 36 obtains one

or more default adjustment constants stored in, for example, memory 37.

In one exemplary embodiment, these default adjustments correspond with

the additive inflate factor and the multiplicative deflate factor previously

described. Thus, for instance, the default additive inflate factor may be

about 0.0505, while the default multiplicative deflate factor may be about

2.25. Workers skilled in the art will appreciate that these default values
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are approximate and were determined for the particular air bed system

modeled in FIGS. 1-3 above with an average sized user, and that these

values may change as modifications are made to the air bed system.

These default adjustment constants will be used by the improved pressure

adjustment method of the present invention until they are later updated

after a first pressure adjustment iteration as will be discussed in further

detail to follow.

[0048] The sequence continues at step 106 where microprocessor 36

detects whether a new pressure setpoint has been selected by the user to

either increase or decrease the pressUre in first chamber 14A. The new

pressure setpoint may be a pressure that is either higher or lower than the

current pressure in first chamber 14A, as desired by the user. As will be

appreciated by those skilled in the art, the range of possible chamber

pressures is not important to the operation of the present invention. ‘Thus,

numerous pressure ranges are contemplated. The new pressure setpoint

may be selected by, for example, manipulating pressure increase button

29 or pressure decrease button 30 on manual remote control 22.

Alternatively, the pressure increase and decrease buttons may be

provided on another component of system 10, such as pump 20.

[0049] If microprocessor 36 does not detect that a new pressure

setpoint has been selected, the sequence then continues at step 108

where microprocessor 36 determines whether or not there has been an

interfering event, such as a loss in power. If microprocessor 36

determines that a loss in power has occurred, the adjustment factors are

then discarded in step 110 and the Sequence loops back to step 102 to

monitor for the occurrence of another power—on event. However, if

microprocessor 36 determines that a loss in power has not occurred, the

sequence enters monitoring loop 112 where microprocessor 36 continually

monitors whether a new pressure setpoint is selected in step 106 or

whether a loss in power has occurred in step 108.

[0050] Alternatively, if microprocessor 36 detects that a new pressure

setpoint has been selected in step 106, then the sequence continues to
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pressure adjustment method 150 as will be described in detail in reference

to FIG. 6. Thus, the selection of a new pressure setpoint by the user

triggers a pressure adjustment.

[0051] As will be appreciated by those skilled in the art, air bed system

10 may include a back-up power source such that if the power to power

supply 34 is interrupted, the pressure adjustment factors remain stored

within memory 37. As a result, it may be possible to avoid the discarding

step previously described.

[0052] FIG. 6 illustrates a flowchart of a sample control logic sequence

of an exemplary pressure adjustment method 150 according to the present

invention. The sequence begins at step 152 when pressure transducer 46

samples the pressure within pump manifold 43. Because motor 42 of

pump 20 is not running at this point, air is neither flowing into or out of first

chamber 14A. Therefore. the manifold pressure sampled in step 152 is

substantially stable and a fairly accurate approximation of the actual

pressure within first chamber 14A. After the manifold pressure has been

sampled in step 152, the method continues at step 154 where

microprocessor 36 compares the sampled manifold pressure to the

desired pressure previously selected by the user (in step 106) to

determine if an adjustment is required. In one embodiment,

microprocessor 36 calculates the difference between the sampled

manifold pressure and the desired pressure setpoint selected by the user,

and compares the difference to a predetermined, acceptable “error." The

acceptable error may be any value greater than or equal to zero. If the

absolute value of the difference between the sampled manifold pressure

and the desired pressure setpoint selected by the user is less than or

equal to the acceptable error, then no adjustment is required, and the

pressure adjustment method ends at step 156 where microprocessor 36

determines that the pressure adjustment process is complete. However. if

the difference between the sampled manifold pressure and the desired

pressure setpoint selected by the user is not within the acceptable error

range, then an adjustment is required. and the pressure adjustment

method continues at step 158.
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[0053] In step 158, microprocessor 36 determines if inflation or

deflation of first chamber 14A is required. If it is determined in step 158

that deflation of first chamber 14A is required, the method continues at

step 160 where microprocessor 36 calculates a deflate pressure target,

which corresponds to the sensed manifold pressure that will yield the

desired pressure setpoint during a deflation cycle. In particular, the deflate

pressure target may be calculated through use of Equation 4 above.

Based upon the relationship between chamber pressure and manifold

pressure during a deflation cycle recited in Equation 4, the deflate

pressure target may calculate as follows:

[0054] Def/ate Manifold Pressure Target = (Desired Pressure Setpoint)

/ (Def/ate Factor)

[0055] The first time the user selects a new pressure setpoint that

requires deflation of first chamber 14A, the deflate factor will be set to the

default value of 2.25 discussed above in step 104. However, as will be

discussed in further detail to follow, this deflate factor will be modified at a

later step in order to more accurately reflect the mathematical relationship

between the chamber pressure and the sensed manifold pressure for that

particular user.

[0056] Once the deflate pressure target is calculated in step 160,

microprocessor 36 instructs pump 20 to begin the deflate operation in step

162.

[0057] Alternatively, if it is determined in step 158 that inflation of first

chamber 14A is required, the method continues at step 164 where

microprocessor 36 calculates an inflate pressure target. The inflate

pressure target corresponds to the sensed manifold pressure that will yield

the desired pressure setpoint during an inflation cycle. In particular, the

inflate pressure target may be calculated through use of Equation 2 above.

Based upon the relationship between chamber pressure and manifold

pressure during an inflation cycle recited in Equation 2, the infiate pressure

target may calculate as follows:
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[0058] Inf/ate Manifold Pressure Target = (Desired Pressure Setpoint)

+ (lnflate Offset Factor)

[0059] The first time the user selects a new pressure setpoint that

requires inflation of first chamber 14A. the inflate factor will be set to the

default value of 0.0505 discussed above in step 104. However, as will be

discussed in further detail to follow, this inflate factor will be modified at a

later step in order to more accurately reflect the mathematical relationship

between the chamber pressure and the sensed manifold pressure for that

particular user.

[0060] Once the inflate pressure target is calculated in step 164,

microprocessor 36 instructs pump 20 to begin the inflate operation in step

166.

[0061] After performing the pressure deflate operation in step 162 or

the pressure inflate operation in step 166 as required, the manifold

pressure within pump manifold 43 is once again sampled in step 168.

Because either motor 42 of pump 20 has been running in order to inflate

first chamber 14A, or relief valve 44 has been open in order to deflate first

chamber 14A, the manifold pressure sampled in step 168 is now instable

and by itself does not provide an accurate representation of the actual

pressure within first chamber 14A. However, because of the known

relationship between manifold pressure and chamber pressure discussed

previously, the present invention is able to accurately approximate the

actual chamber pressure based upon a sensed manifold pressure.

Therefore, after the manifold pressure has once again been sampled, the

method continues at step 170 where microprocessor 36 compares the

sampled manifold pressure to the manifold pressure target calculated in

either step 160 or step 164 to determine if the manifold pressure target

has been achieved.

[0062] Similar to the process utilized in step 154, microprocessor 36

calculates the difference between the sampled manifold pressure and the

manifold pressure target and compares the difference to a predetermined,

pressure target error. The pressure target error may be any value greater

-15-

PCT/U82008/059409

Sleep Number Corp.
EXHIBIT 2003

lPR2019-00500

Page 278



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 279

WO 2009/123641

5

10

15

20

25

30

35

CA 02720467 2010-10-04

than or equal to zero. If the absolute value of the difference between the

sampled manifold pressure and the manifold pressure target is greater

than the acceptable pressure target error, then further inflation or deflation

is required. As a result, pressure adjustment method 150 returns along

path 172 to either deflate operation 162 or inflate operation 166,

depending upon whether the manifold pressure sampled in step 168 was

less than or greater than the manifold pressure target. On the other hand,

if the difference between the sampled manifold pressure and the manifold

pressure target is within the pressure target error limit, then no further

inflation or deflation is necessary, and the pressure adjustment method

continues at step 174 where the inflate or deflate operation is ended.

[0063] Next, pressure transducer 46 once again samples the pressure

within pump manifold 43 at step 176. Because all inflate or deflate

operations have ceased, air is neither flowing into nor out of first chamber

14A, and the manifold pressure sampled in step 176 is substantially stable

and a fairly accurate approximation of the actual pressure within first

chamber 14A. After the manifold pressure has been sampled again in

step 176, the sequence continues at step 178 where microprocessor 36

compares the “actual" manifold pressure sampled in step 176 with the

“expected" user setpoint pressure previously selected by the user (in step

106) to determine if the desired setpoint pressure has been achieved. If

the actual manifold pressure sampled in step 176 is not substantially equal

to the expected setpoint pressure selected by the user, then an adjustment

must be made to the pressure adjustment factor. An updated adjustment

factor is therefore determined based upon a comparison between the

sensed pressure and the desired setpoint pressure, and the pressure

adjustment factor is thereafter modified in step 180.

[0064] With regard to the deflate pressure adjustment factor, an

updated factor may be calculated in the following manner:

[0065] Updated Deflate Adjustment Factor = (Pressure Setpoint from

Step 106) / (Manifold Pressure from Step 168)
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[0066] With regard to the inflate pressure adjustment factor, an

updated factor may be calculated in the following manner:

[0067] Updated lnflate Adjustment Factor = (Manifold Pressure from

Step 168) — (Pressure Setpoint from Step 106)

[0068] Next, the method loops back to step 152 where pressure

transducer 46 samples the pressure within pump manifold 43. Once the

manifold pressure has again been sampled in step 152 after a first

“iteration" of adjustments, the method continues at step 154 where

microprocessor 36 compares the sampled manifold pressure to the

desired pressure selected by the user (in step 106) to determine if a

further adjustment is required. For instance, if the pressure adjustment

factor had to be modified in step 180 of the previous pressure adjustment

iteration, then a further adjustment will most likely be required because the

fact that the pressure adjustment factor had to be modified indicates that

the actual pressure in chamber 14A is not equal to the desired pressure

setpoint selected by the user. In this case, at least one more pressure

adjustment iteration will be required before the actual chamber pressure is

substantially equal to the desired pressure setpoint. However, if it is

determined in step 154 that the absolute value of the difference between

the sampled manifold pressure and the desired pressure setpoint is less

than or equal to the acceptable error, then no adjustment is required, and

the pressure adjustment method ends at step 156 where microprocessor

36 determines that the pressure adjustment process is complete.

[0069] After completing the pressure adjustment method 150,

microprocessor 36rreturn back to pressure setpoint monitoring method 100

illustrated in FIG. 5 and replaces the default deflate or inflate pressure

adjustment factor in step 114 with a "customized" pressure adjustment

factor specifically tailored to that user. The customized pressure

adjustment factor may then be stored in memory 37 for future use in

pressure adjustments.

[0070] As those skilled in the art will appreciate, the default pressure

adjustment factors corresponding to both the deflate and inflate operations
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must be replaced after the detection of a power-on event because these

default factors are only temporary and based upon the size of an average

user. Therefore, when microprocessor 36 detects an increase in the

desired pressure setpoint for the first time at step 106, then execution of

pressure adjustment method 150 will result in a customized inflate

pressure adjustment constant being determined that replaces the

temporary default constant. Similarly, when microprocessor 36 detects a

decrease in the desired pressure setpoint for the first time at step 106,

then execution of pressure adjustment method 150 will result in a

customized default pressure adjustment constant being determined that

replaces the temporary default constant. Furthermore, when

microprocessor 36 detects subsequent increases or decreases in the

desired pressure setpoint after the default constants have been replaced,

the customized default constants may continue to be updated and

replaced in step 114 to maintain the highest degree of accuracy when

performing pressure adjustments and to take into account changes in the

user such as, for example, an increase or decrease in the weight of the

user. Thus, while it is not necessary to ”update" the customized

adjustment constants after initially replacing the temporary default

adjustment constants after a power-on event, performing such updates

may increase the accuracy of future pressure adjustments.

[0071] FIG. 7 illustrates a flowchart of a sample control logic sequence

of a second pressure adjustment method 150A according of the present

invention. Pressure adjustment method 150A is similar to pressure

adjustment method 150 previously described, but includes several

additional steps to further optimize operation of the pressure adjustment

method.

[0072] In addition to the steps previously described above in reference

to FIG. 6, pressure adjustment method 150A further includes steps 151,

182, and 173. In particular, steps 151 and 182 involve maintaining a count

of the number of pressure adjustment attempts remaining during a

pressure adjustment operation, .while step 173 involves tracking elapsed

time during an inflation or deflation cycle.
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[0073] With regard to steps 151 and 182, the number of pressure

adjustment “attempts" may be tracked to limit the number of pressure

adjustment iterations that pressure adjustment method 150A may perform

after a new pressure setpoint has been selected. In particular, prior to

sensing manifold pressure in step 152, microprocessor 36 determines if

the number of remaining attempts is greater than zero. If the number of

attempts remaining is greater than zero, then the method continues at step

154 where microprocessor 36 determines if a pressure adjustment is

required. However, if the number of attempts remaining is not greater than

zero, then the method instead continues at step 156 where the pressure

adjustment is presumed to be complete. Thus, pressure adjustment

method 150A may allow for a predetermined number of iterations before

the pressure adjustment method “times out.” In one exemplary

embodiment, the default number of attempts may be set to four. However,

any number of attempts are possible and within the intended scope of the

present invention.

[0074] If the pressure adjustment factor (either inflate or deflate) is

modified in step 180, then the number of remaining attempts is

decremented by one attempt in step 182. Therefore, if the desired

pressure setpoint is not reached within four attempts, no further pressure

adjustment is attempted and the pressure adjustment factor corresponding

to the final iteration will be used to update the temporary default

adjustment constant as previously discussed.

[0075] With regard to step 173, the amount of time elapsed during a

pressure adjustment operation may also be also be tracked. As discussed

above, if it is determined in step 170 that the pressure target has not been

achieved, pressure adjustment method 150A returns along path 172 to

either deflate operation 162 or inflate operation 166, depending upon

whether the manifold pressure sampled in step 168 was less than or

greater than the manifold pressure target. However, prior to reaching

either deflate operation step 162 or inflate operation step 166, the method

first enters step 173 where microprocessor 36 monitors the time that has

elapsed since the initial determination was made in step 170 regarding
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whether or not the manifold pressure target has been achieved. Thus, if

the amount of elapsed time is less than a maximum, predetermined time

period, the sequence continues within loop 172 to inflate or deflate first

chamber 14A as necessary in an attempt to achieve the manifold pressure

target. However, if the desired pressure target has not been reached

when microprocessor 36 determines that the maximum time period has

expired, then the method exits loop 172 and advances directly to step 156,

where no further adjustment will be attempted.

[0076] The maximum, predetermined time period may be any value

greater than zero. However, in one exemplary embodiment of pressure

adjustment method 150A, the maximum time period may be about 30

minutes. Generally speaking, the maximum time period may be selected

such that the manifold pressure target is not achieved prior to the

expiration of the maximum time period only if air bed system 10 is not

functioning properly. For example, if first tube 48A becomes disconnected

from first chamber 14A, it will most likely not be possible to attain the

manifold pressure target in step 170. Under these circumstances, and

without the addition of the time tracking step 173, pump 20 may continue

to run until the user disconnects power from the pump or notices that first

tube 48A has been disconnected from first chamber 14A.

[0077] Workers skilled in the art will appreciate that although the

features added in steps 151, 173, and 182 are not necessary components

of the present invention, their presence helps to optimize the operation of

the pressure adjustment method by preventing the method from being

trapped in a “continuous l00p" of attempting to reach the desired pressure

setpoint. Furthermore, it will be obvious to those skilled in the art that the

order and number of steps described in reference to FIGS. 5-7 may be

modified without departing from the intended scope of the present

invention.

[0078] Referring now to FIG. 8, in yet another alternate embodiment in

accordance with the present invention, microprocessor 36 may be

integrated within network 200 for remote accessing and use of a pressure
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adjustment method according to the present invention for improving the

accuracy and minimizing the time of pressure adjustments. This allows for

centralized data storage and archival of air bed system information (such

as customized pressure adjustment factors) by. for example, the customer

service department of the air bed system manufacturer. Additionally,

networking may provide for information input and retrieval, as well as

remote access of control box 24 to operate the air bed system.

[0079] Network 200 may be integrated either locally or accessible via a

public network protocol such as the internet 202 and optionally through an

internet service provider 204. Connection to network 200 may be wired or

wireless, and may incorporate control from a detached device (e.g.,

handheld, laptop, tablet, or other mobile device). In addition,

microprocessor 36 may be accessible remotely by a third party user 206

via Internet 202 and/or Internet service provider 204.

[0080] Network 200 may be configured to enable remote pressure

adjustment of an air bed system by a third party user 206, such as by a

customer service representative at a remote location. in particular, the

customer service representative may be able to remotely connect to

Internet 202 and assist the user in performing a pressure adjustment set-

up, such as pressure adjustment method 150 previously described. in

order to optimize the accuracy and operation of the pressure adjustment

method. Network 200 may also be configured to allow the customer

service representative to access and store the customized pressure

adjustment factors in. for example, a central storage system in case of a

power loss or similar event. Numerous other advantages of network 200

will be appreciated by those having ordinary skill in the art.

[0081] Although the present invention has been described with

reference to preferred embodiments. workers skilled in the art will

recognize that changes may be made in form and detail without departing

from the scope of the invention.
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We Claim:

2.

A method for adjusting pressure within an air bed comprising:

providing an air bed, the air bed including an air chamber and a

pump having a pump housing;

selecting a desired pressure setpoint for the air chamber;

calculating a pressure target, wherein the pressure target is

calculated based upon the desired pressure setpoint and a

pressure adjustment factor;

adjusting pressure within the air chamber until a pressure within the

pump housing is substantially equal to the pressure target;

determining an actual chamber pressure within the air chamber;

comparing the actual chamber pressure to the desired pressure

setpoint to determine an adjustment factor error; and

modifying the pressure adjustment factor based upon the

adjustment factor error.

The method of claim 1, wherein the step of adjusting pressure

within the air chamber further comprises simultaneously sensing pressure

within the pump housing.

3. The method of claim 1, wherein pressure is sensed with a pressure

transducer.

4. The method of claim 1. wherein the pressure target is a deflate

pressure target.

5. The method of claim 4, wherein the pressure adjustment factor is a

multiplicative pressure adjustment factor.
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6. The method of claim 5, wherein the deflate pressure target is

calculated by dividing the desired pressure setpoint by the multiplicative

pressure adjustment factor.

7. The method of claim 1, wherein the pressure target is an inflate

pressure target.

8. The' method of claim 7, wherein the pressure adjustment factor is

an additive pressure adjustment factor.

9. The method of claim 7, wherein the inflate pressure target is

calculated by determining the sum of the desired pressure setpoint and the

additive pressure adjustment factor.

10. A method for adjusting pressure within an air bed comprising:

providing an air bed having an air chamber, a pump. a pump

manifold. and a tube extending between the chamber and

the pump;

selecting a desired pressure setpoint for the air chamber;

calculating a manifold pressure target, wherein the manifold

pressure target is calculated based upon the desired

pressure setpoint and a pressure adjustment factor;

sensing pressure within the pump manifold;

adjusting pressure within the air chamber until the sensed manifold

pressure is within an acceptable pressure target error range

of the manifold pressure target;

determining an actual chamber pressure within the air chamber;

comparing the actual chamber pressure to the desired pressure

setpoint to determine an adjustment factor error;

modifying the pressure adjustment factor based upon the

adjustment factor error; and
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storing the modified pressure adjustment factor in memory.

11. The method of claim 10, wherein pressure is sensed with a

pressure transducer.

12. The method of claim 10, wherein the pressure target is a deflate

pressure target.

13. The method of claim 12, wherein the deflate pressure target is

calculated by dividing the desired pressure setpoint by a deflate pressure

adjustment factor.

14. The method of claim 10, wherein the pressure target is an inflate

pressure target.

15. The method of claim 14, wherein the inflate pressure target is

calculated by determining the sum of the desired pressure setpoint and an

inflate pressure adjustment factor.

16. A method for adjusting pressure within an air bed comprising:

(a) providing an air bed, the air bed including an air chamber and a

pump having a pump housing;

(b) selecting a desired pressure setpoint for the air chamber;

(0) calculating a pressure target, wherein the pressure target is

calculated based upon the desired pressure setpoint and a

pressure adjustment factor;

(d) adjusting pressure within the air chamber until a pressure within

the pump housing is substantially equal to the pressure

target;

(e) determining an actual chamber pressure within the air chamber;

(f) comparing the actual chamber pressure to the desired pressure

setpoint to determine an adjustment factor error;
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5 (g) calculating an updated pressure adjustment factor based upon

the adjustment factor error; and

(h) repeating steps (b)—(g) with the updated pressure adjustment

factor.

17. A pressure adjustment system for an air bed comprising:

10 an air chamber;

a pump in fluid communication with the air chamber. the pump

including a pump manifold and at least one valve;

an input device adapted to receive a desired pressure setpoint

selected by a user;

15 a pressure sensing means adapted to monitor pressure within the

pump manifold; and

a control device operably connected to the input device and to the

20

25

pressure sensing means, the control device having control

logic that is capable of calculating a manifold pressure target

based upon the desired pressure setpoint and a pressure

adjustment factor, monitoring pressure within the pump

manifold, adjusting pressure within the air chamber until the

sensed manifold pressure is within an acceptable pressure

target error range of the manifold pressure target, comparing

an actual chamber pressure to the desired pressure setpoint

to quantify an adjustment factor error, and calculating an

updated pressure adjustment factor based upon the

adjustment factor error.

18. The pressure adjustment system of claim 17, wherein the pressure

30 sensing means is a pressure transducer.

19. The pressure adjustment system of claim 17, wherein the input

device is a remote control having pressure selecting means.
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5 20. The pressure adjustment system of claim 19, wherein the remote

control is a wireless remote control.
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below
8929-3300

International application No. International filing date (dqyflhzontIz/fiieaifi Priority date (dqflmonth/year)
PCT/US2008/O59409 04 April 2008 (04.04.2008)

International Patent Classification (8th edition unless older edition indicated)See relevant information in Form PCT/ISA/237

ApplicantSELECT COMFORT CORPORATION

This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.l(a).

This REPORT consists of a total of 6 sheets, including this cover sheet.

I11 the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

This report contains indications relating to the following items:

2 Box \o. I Basis of the report

Box \o. H Priority

Box \o. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Box \o. Lack of unity of invention

Box \o. Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations aird explanations supporting such statement

Box \o. Certain documents cited

Box \o. Certain defects in the international application

  
Box \o. Certain observations on the international application

The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.l
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

 
Date of issuance of this report
05 October 2010 (05.10.2010)
Authorized officer

The International Bureau of WTPO

34, cheinin des Colombettes -- ..
1211 Geneva 20, Switzerland Gusbertus Beller

Facsimile No. +4] 22 338 82 70 e-mail: pt02.pct@wipo.int
l-‘orm PCT/IB/373 (January 2004)
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INTERNATIONAL SEARCHING AUTHORITY

T°‘ ADAM KIEDROWSKI
OPPENHEIMER WOLFF a DONNELLY LLP_
Plaza VIII, Suite 3300
45 SOUTH SEVENTH STREET
MINNEAPOLIS, MN 55402-1609

  

  
  
 
 

(PCT Rule 43m.”

 
 
 Date ofmailing

(day/monthé’wr) 1 5 AUG 2008
Applicant’s or agent's file reference FOR FURTHER ACTION '
8929-3300 See paragraph 2 below

International application No. International filing date (day’manihbear) Priority date (Minion/War)

PCT/US 08/59409 04 April 2008 (04.04.2008)

International Patent Classification (IPC) or both nationalclassification and [PC

USPC - 5/713 ‘
was) — A47C 27/03 (2008.04)

Applicant SELECT COMFORT CORPORATION - _

I. This opinion contains indications relating to the following items:

  

  
 

 
 

 

 

 

 
V . .
M Box No. I Basis ofthe opmron

[3 Box No. II Priority

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack ofunity of invention

Box No. V Reasoned statement under Rule 43br1r.l(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

Box No. VIII Certain observations on the international application

2. FURTH ER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.Ibis(b) that written
opinions of this International Searching Authority will not be so considered.

Ifthis opinion is. as provided above, considered to be a written opinion ofthe IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of} months from the date ofmailing ofForrn
PCT[ISA/220 or before the expiration of22 months from the priority date, whichever expires later.
For firrther options, see For-tn PCTASA/220:

3. For further details, see notes to Form PCT[ISA/220.

Name and mailing address ofthe ISA/US Date ofcompletion of this opinion Authorized olI'tcer:

MailStopPCT.Ato-:ISNUS LEBW.Yr: . . m I

PO. Box 1450.N:Xm¢fla.vnh1322313-1450 04 August 2008 (0408-2008) mmnum
Facsimile No. 571-273-3201 PC! us». 511-212-7774

Form PCT/ISA/237 (cover sheet) (April 2007)
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WRITTEN OPINION OF THE - International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US 08/59409

Box No. I Basis ofthis opinion

. With regard to the language. this opinion has been established on the basis of:

the international application in the language in which it was filed. 0
atranslation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules l2.3(a) and 23.1(b)). '

This opinion has been established taking into account the rectification of an obvious tn Istalte authorized by or notified
to this Authority under Rule 9) (Rule 431213. 1(a))

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on thehasis of:

a type ofmaterial

[3 a sequence listing

:1 lable(s) related to the sequence listing

b. formal ol'material

D on paper

D in electronic form

c. time offilinyfurnishing

D contained in the international application as filed

[3 filed together with the international application in electronic form

D fitmished subsequently to this Authority for the purposes of search

. D In addition, in the case that 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 fitmished.

. Additional comments: 
Form PCP/ISM” (Box No. l) (April 2007)
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Box No. V Reasoned statement under Rule 4Jbis.l(a)(i) with regard to novelty. inventive step or industrial applieability;
citations and explanations supportin'g such statement

Statement

Novelty (N')

inventive step ([5)

industrial applicability (1A)

2. Citations and explanations;
Claims 1-2, 4-10. 12-17 and 19-20 lack an inventive step under PCT Article 33(3) as being obvious over US 200710227594 A1 (Chalice) in
view at US 7.022.113 32 to Lockwood at al. (hereinafter 'Lockwood').

As per claim 1. Chalice discloses a method for adjusting pressure within an air bed comprising: providing an air bed. the air bed Including
an air chamber (bladder) and a pump having a pump housing (see para [0059]); selecting a desired pressure setpolnt tor the air chamber
(see para [0060]): calculating a pressure target. wherein the pressure target is calculated based upon the desired pressure selpoint (see
para [0062]): adjusting pressure within the air chamber until a pressure within the pump housing is substantially equal to the pressure
target (see para [0062]): determining an actual chamber pressure within the air chamber (see para [0062]). Chafiee does not cpec‘fically
disclose comparing the actual chamber pressure to the desired pressure setpolnt to determine an adjustment factor error: and modifying
the pressure adjustment factor based upon the adjustment iactor error. Lockwood discloses a method including determining an
adjustment factor error. (Lockwood utilizes sensors to dctcmtinc the error between the desired pressure and the sensed pressure; col 13.
In 15): and modilylng the adjustment factor based upon the adjustment iaaor error (col 13 In 21). It would have been obvious to one oi
ordinary skillin the art to modify the method as disclosed by Chalice to Include the adjustment error as disdoscd by Lockwood since such
would furtherImprove the ability of the method to achieve the desired pressure. .

As per dalm 2. Chalice further discloses wherein the step of adjusting pressure within the air chamber further comprises simultaneously
sensing pressure within the conduit (see para [0072]). Chalice does not specifically sensing the pressure in the pump housing. However.
it would have been obvious to one oi ordinary skill in the art to locate the sensor in the conduit within the housing since the pressure
immediame outside the housing in the conduit would be the same as in the housing thus the exact location Is arbitrary.

As per dalm 4. Chalice tttrther discloses wherein the pressure target is a deflate pressure target (see para [0062]).

As per claim 5. Chalice further disdoses adjusting the pressure (sec para [0082]). Chalice does not specifically disclose wherein the
pressure adjustment factor is a multiplicative pressure adjustment iactor. Lockwood discloses a method wherein the adjustment iaaor is a
multiplicative adjustment factor (col 12. in 45-48). It would have been obvious to one of ordinary skill‘In the art to modify the method as
disclosed by Chalice to include the adjustment error as disclosed by Lockwood since such would furtherImprove the ability oi the method
to achieve the desired pressure.

As per claim 6, Chalice further discloses adjusting the pressure (see para [0082]). Chalice does not specifically disclose wherein the
deflate pressure target is calculated by dividing the desired pressure setpoint by the multiplicative pressure adjustment iactor. Lockwood
discloses a method wherein the adjustment tactor'IS a multiplicative adjustment factor (col 12 in 45-48). it would have been obvious to
one 01 ordinary skillIn the an to modify the method as disclosed by Chalice to include the adjustment error as disclosed by Lockwood and
in doing so using division to calculate the deflate pressure target, since such would further improve the ability at the method to achieve the
desired pressure. .

As per claim 7, Chalice further disdoses wherein the pressure target is an inflate pressure target (see para [0062]).

As per claim 8. Lockwood further discloses wherein the pressure adjustment factor is an additive pressure adjustment factor (col 13. in
21).

As per claim 9. Chalice further discloses adjusting the pressure (see para [0062]). Chalice does not specifically disdose wherein the
inflate pressure target is calculated by determining the sum of the desired pressure setpoint and the additive pressure adjustment factor.
Lockwood further discloses wherein the pressure adjustment (actor is an additive pressure adjustment [actor (cal 13 In 21). it would have
been obvious to one of ordinary skill'In the art to modify the mell'tod as disclosed by Chalice to include the adjustment error as disdosed
by Lockwood. and'In doing so using addition to calculate the inflate pressure target. since such would further Improve the ability oi the
method to achieve the desired pressure.

— Please See Continuation Sheet -—
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Supplemental Box . .

in case the space in any ofthc preceding boxes Ls nelsufficlznt.
Continuation of:Box V. 2. Citations and explanations:

  

  
  

  As per claim 10. Chalice discloses a method for adjusting pressure within an air bad comprising: providing an air bed having an air
chamber. a pump. a pump manifold. and a tube extending between the chamber and the pump (see pare [0059]); selecting a desired
pressure setpoint for the air chamber (see pare [0060]): calwlating a manifold pressure target. wherein the manifold pressure target is
calculated based upon the desired pressure setpoint (see para [0062]): sensing pressure within the conduit (see para [0072]): detennintng
an actual chamber pressure within the air chamber (see para [0062]) and storing the pressure in memory (see pare [0098]). Chaffee does
not specifically disclose sensing pressure within the pump manifold: adjusting pressure within the air chamber until the sensed manifold
pressure is within an acceptable pressure target error range of the manifold pressure target; comparing the actual chamber pressure to the
desired pressure setpoint to determine an adjustment factor error: modifying the pressure adjustment factor based upon the adjustment
factor error: and storing the modified pressure adjustment factor in memory. Lockwood disdoses a method Including determining an
adjustment factor error (Lodrwood utilizes sensors to determine the enor between the desired pressure and the sensed pressurezcol 13. In
15): and modifying the adjustment factor based upon the adjustment iaaor error (col 13. in 21 ). It would have been obvious to one ol
ordinary skill in the art to modify the method as disclosed by Chaflee to include the adjustment error as disclosed by Lockwood since such
would further improve the ability of the method to achieve the desired pressure. Furthermore. it would have been obvious to one of
ordinary skill in the art to locate the sensor in the conduit within the manifold since the pressure immediately outside the housing in the
manifold would be the same as in the housing thus the exact location is arbitrary.

 

  
  
  
  
  
  
  
  
  

 

 As per claim 12. Chaflee funher discloses wherein the pressure target is a deflate pressure target (see para [0062]). 

  As per claim 13, Chalice further discloses adjusting the pressure (see para (0062]). Chalice does not specifically disclose wherein the
deflate pressure target is calculated by dividing the desired pressure setpoint by a deflate pressure adjustment factor. Lockwood discloses
a method wherein the adjustment factor is a deflate adjustrnenl factor (col 12. In 45-48). It would have been obvious to one of ordinary skill
in the art to modily the method as disclosed by Chaffee to include the adjustment error as disclosed by Lockwood. and In doing so using
division to calculate the deflate pressure target. since such would further improve the ability of the method to achieve the desired pressure.

  
  
 

As per claim 14. Chafiee further discloses “herein the pressure target is en inflate pressure target (see para [0062]).

  
As per claim 15. Chaffee further discloses adjusting the pressure (see para [0062]). Chalice does not specifically disclose wherein the
inflate pressure target is calculated by detenninlng the sum of the desired pressure setpoint and an inflate pressure adjustment factor.
Lockwood funher disdoses wherein the pressure adjustment factor is an inflate pressure adjustment factor (col 13. in 21). it would have
been obvious to one of ordinary skill in the an to modify the method as disclosed by Chaffee to include the adjustment error as disclosed
by Lockwood. and in doing so using addition to calculate the inflate pressure target. since such would further improve the ability of themethod to achieve the desired pressure. -

 
  

 

 
 

 

 
As per claim 16. Chalice discloses a method for adjusting pressure within an air bed comprising: (a) providing an air bed. the air bed
including an air chamber and a pump having a pump housing (see para [0059]); (b) selecting a desired pressure setpoint for the air
chamber (see para [0060]); (c) calculating a pressure target. wherein the pressure target is calculated based upon the desired pressure
sotpoint (see para [0062]); (d) adjusting pressure within the air chamber until a pressure within the pump housing is substantially equal to
the pressure target (see para [0062]): (e) determining an acmal chamber pressure within the air chamber (see para [0062]). Chaffee does
not specifically dlsdose (f) comparing the actual chamber pressure to the desired pressure setpoint to determine an adjustment factor ,
error. (9) cafwlating an updated pressure adjustment factor based upon the adjustment factor error; and (h) repeating steps (b)-(g) with
the updated pressure adjustment factor. Lockwood discloses a method including calculating an updated lector error (Lockwood utilizes
sensors to determine the error between the desired pressure and the sensed pressure;col 13, In 15): and calculating the adjustment factor
based upon the adjustment factor error (cal 13. In 21). It would have been obvious to one of ordinary skill in the art to modify the method
as disclosed by Chalice to include the adjustment error as disclosed by Lockwood. and to repeat all the steps. since such would further
improve the ability of the method to achieve the desired pressure.

 
 

  
  
  
  
  
  

 

 
 

As per claim 17. Chalice discloses a pressure adjustment system for an air bed comprising: an air chamber (see para [0059]); a pump in
fluid communication with the air chamber. the pump including a pump manifold and at least one valve (see para [0059]): an input device
adapted to receive a desired pressure setpotnt selected by a user (see para [0064]): a pressure sensing means adapted to monitor
pressure within the pump conduit (see para l00721): and a control device operably connected to the input device and to the pressure
sensing means. the control device having control logic that is capable of calculating a manifold pressure target based upon the desired
pressure setpoint and a pressure adjustment factor. adjusting pressure within the air chamber until the sensed manifold pressure is within
an acceptable pressure target. comparing an actual dramber pressure to the desired pressure setpoint (sea pare [0062]). Chalice does
not specifically disclose a pressure sensing means adapted to monitor pressure within the pump manifold; monitoring pressure within the
pump manifold. adjusting pressure within the air chamber until the sensed manifold pressure is within an acceptable pressure tamet error
range of the manifold pressure target. comparing an actual chamber pressure to the desired pressure setpoint to quantify an adjustment
factor error. and calculating an updated pressure adjustment factor based upon the adjustment factor error. Lockwood discloses a method
including determining an adjustment factor error (Lockwood utilizes sensors to determine the error between the desired pressure and the
sensed pressure; col 13, in 15); and modifying the adjustment factor based upon the adjustment factor error (col 13. In 2t ). It would have
been obvious to one or ordinary skill in the art to modify the method as disclosed by Chalice to include the adjustment error as disclosed
by Lockwood since such would further improve the ability of the method to achieve the desired pressure. Furthermore. it would have been
obvious to one of ordinary skill tn the art to locate the serLsor in the conduit within the manifold since the pressure immediately outside the
housing in the manifold would be the same as in the housing thus the exact location is arbitrary.

  
  
  
  
  
  
  
  
  
  
  
  

  As per claim 19. Chaffee further discloses wherein the input device is a remote control having pressure selecting means (see para [0066]). 
 As per daim 20. Chalice further discloses wherein the remote control is a wireless remote control (see para [0084]).  
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Supplemental Box 1:

Claims 3. 11 and 18 tacit an inventive step under PCT Article 33(3) as being obvious over Chaffee in view ol Lockwood. iurther in view ol
US 5,789,284 82 (Kemp).

As per claim 3. Chalice further disdoses wherein the pressure ls sensed (see para [0060]). Chalice does not specifically disclose wherein
pressure is sensed with a pressure transducer. Kemp discloses a method wherein pressure is sensed with a pressure bansducer (col 3, in -
57-58). It would have been obvious to one ot ordinary skill in the art to modily the metlwd as disclosed by Chalice and Lockwood to
include the transducer as disclosed by Kemp since such transducers are reliable and accurate means for sensing the pressure.

As per claim 11. Chalice further discloses wherein the pressure is sensed (see para [0060]). Chalice does not spedfiwlly disclose
wherein pressure is sensed with a pressure transducer. Kemp discloses a method wherein pressure is sensed with a pressure transducer
(col 3. In 57-58). It would have been obvious to one at orrflnary skill in the art to modily the method as disclosed by Chafiee and Lockwood
to include the transducer as disclosed by Kemp since such transducers are reliable and acwrate means for sensing the pressure.

As per claim 18. Chalice further discloses wherein the pressure is sensed (see pare [0060]). Chalfee does not specifically disclose
wherein pressure is sensed with a pressure transducer. Kemp discloses a system wherein pressure is sensed with a pressure transducer
(col 3. in 57-58). It would have been obvious to one of ordinary skill in the art to modify the system as disclosed by Chafiee and Lockwood
to include the transducer as disclosed by Kemp since such transducers are reliable and awurate means for sensing the pressure.

Claims 1-20 have industrial applicability as defined by PCT Anide 33(4) because the sub)ect matter can be madeor used in industry. 
Form PCT[ISA/237 (Supplemental Box) (April 2007)
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INTERNATIONAL SEARCH REPORT lntemational application No.
PCT/US 08/59409

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - A47C 27/08 (2008.04)
USPC - 5/713

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
|PC(8) - A47C 27/08 (200804)
USPC - 51713

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC . 51690, 706, 710; 137/224 (text search - see terms below)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST(USPT.PGPB,EPAB.JPAB); Google Scholar; Google Patents
Search Terms: air. inflatable, bed. mattress. pump. compressor, pressure, adjustable, transducer, determining, calculating, sensing.
chamber. setpoint, factor. error

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y ) .US 2007/0227594 A1 (Chaffee) 04 October 2007 (04102007 . see para [00591-[0060]. [0062].
[0064], [0072] and [0098]

US 7,022,113 82 (Lockwood et al.) 04 April 2006 (04.04.2006). col 12, In 45-52, col 13, In 15and In 21
Y

Y
US 6,739,284 82 (Kemp) 14 September 2004 (14.09.2004), col 3, In 57-58 3. 11 and 18

El
“1" later document published after the international filing date or rioriry

'3 Further documents are listed in the continuation ofBox C. 

Special categories of cited documents:
document defining the general state of the art which is not considered
to be of particular relevance
earlier application or patent but published on or after the international
filing date
document which may throw doubts on priority claim(s) or which is
sited to establish the publication date of another citation or other
specral reason (as speCified)
document referring to an oral disclosure, use, exhibition or othermeans

document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search

04 August 2008 (04.08.2008)

Name and mailing address ofthe ISA/US
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
PO. Box 1450. Alexandria, Virginia 22313-1450

“xv

“Y“

u&t

date and not in conflict with the ap lication but cited to un erstand
the princrple or theory underlyingt e invention,

document of particular relevance; the claimed‘invention cannot-be
consrdered novel or cannot be conSidered to involve an inventivestep when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the an

‘ document member of the same patent family

Date ofmailing of the international search report

15 AUG 2008
Authorized officer:

Lee W. Young
PCT Helpdeslc 5714724300
PCT OSP: 571-272-7774
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SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a system and method for

adjusting the pressure in an inflatable object. More particularly, the

present invention relates to a system and method for adjusting the

pressure in an air bed in less time and with greater accuracy.

[0002] Advances made in the quality of air beds having air chambers

as support bases have resulted in vastly increased popularity and sales of

such air beds. These air beds are advantageous in that they have an

electronic control panel which allows a user to select a desired inflation

setting for optimal comfort and to change the inflation setting at any time,

thereby providing changes in the firmness of the bed.

[0003] Air bed systems, such as the one described in US. Patent No.

5,904,172 which IS incorporated herein by reference in its entirety,

generally allow a user to select a desired pressure for each air chamber

within the mattress. Upon selecting the desired pressure, a signal is sent

to a pump and valve assembly in order to inflate or deflate the air bladders

as necessary in order to achieve approximately the desired pressure

within the air bladders.

[0004] in one embodiment of an air bed system, there are two

separate air hoses coupled to each of the air bladders. A first air hose

extends between the interior of the air bladder and the valve assembly

associated with the pump. This first air hose fluidly couples the pump to

the air bladder, and is structured to allow air to be added or removed from

the air bladder. A second hose extends from the air bladder to a pressure

transducer, which continuously monitors the pressure within the air

bladder. Thus, as air is being added or removed from the air bladder, the

pressure transducer coupled to the second hose is able to continuously

check the actual air bladder pressure, which may then be compared to the
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desired air pressure in order to determine when the desired air pressure

within the bladder has been reached.

[0005] In another embodiment of an air bed system, there is only a

single hose coupled to each of the air bladders. In particular, the hose

extends between the interior of the air bladder and the valve assembly

associated with the pump, and is structured to allow air to be added or

removed from the air bladder. instead of having a second hose with a

pressure transducer coupled thereto for continuously reading the pressure

within the air bladder, a pressure transducer is positioned within a

chamber of the valve assembly. Once the user selects the desired air

pressure within the air bladder, the pressure transducer first senses a

pressure in the chamber, which it equates to an actual pressure in the air

bladder. Then, air Is added or removed from the bladder as necessary

based upon feedback from the sensed pressure. After a first iteration of

sensing the pressure and adding or removing air, the pump turns off and

the pressure within the chamber is once again sensed by the pressure

transducer and compared to the desired air pressure. The process of

adding or removing air, turning off the pump, and sensing pressure within

the chamber is repeated for several more iterations until the pressure

sensed within the chamber is within an acceptable range close to the

desired pressure. As one skilled in the art will appreciate, numerous

iterations of inflating and deflating the air bladder may be required until the

sensed chamber pressure falls within the acceptable range of the desired

pressure.

[0006] Thus, while this second embodiment of an air bed system may

be desired because it minimizes the necessary number of hoses, it is

rather inefficient in that numerous iterations may be required before the

sensed pressure reaches the desired pressure. Furthermore, the pump

must be turned off each time the pressure transducer takes a pressure

measurement, which increases the amount of time that the user must wait

until the air bladder reaches the desired pressure.
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[0007] Therefore, there is a need for an improved pressure adjustment system and

method for an air bed that is able to minimize the amount of time and the number of

adjustment iterations necessary to achieve a desired pressure in an air bladder, while

also increasing the accuracy of the actual bladder pressure.

[0007A] Any discussion of documents, acts, materials, devices, articles or the like

which has been included in the present specification is not to be taken as an

admission that any or all of these matters form part of the prior art base or were

common general knowledge in the field relevant to the present disclosure as it existed

before the priority date of each claim of this application.

BRIEF SUMMARY OF THE INVENTION

[0007B] Throughout this specification the word "comprise", or variations such as

"comprises" or "comprising", will be understood to imply the inclusion of a stated

element, integer or step, or group of elements, integers or steps, but not the exclusion

of any other element, integer or step, or group of elements, integers or steps.

[0008] The present invention solves the foregoing problems by providing a method

for adjusting pressure within an air bed comprising providing an air bed that includes

an air chamber and a pump having a pump housing, selecting a desired pressure

setpoint for the air chamber, calculating a pressure target, adjusting pressure within

the air chamber until a pressure within the pump housing is substantially equal to the

pressure target, determining an actual chamber pressure within the air chamber, and

comparing the actual chamber pressure to the desired pressure setpoint to determine

an adjustment factor error. The pressure target may be calculated based upon the

desired pressure setpoint and a pressure adjustment factor. Furthermore, the

pressure adjustment factor may be modified based upon the adjustment factor error

determined by comparing the actual chamber pressure to the desired pressure

setpoint.

[0009] The present invention also provides a pressure adjustment system for an air

bed comprising an air chamber, a pump in fluid communication with the air chamber
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and including a pump manifold and at least one valve, an input device adapted to

receive a desired pressure setpoint selected by a user, a pressure sensing means

adapted to monitor pressure within the pump manifold, and a control device operably

connected to the input device and to the pressure sensing means. The control device

includes control logic that is capable of calculating a manifold pressure target based

upon the desired pressure setpoint and a pressure adjustment factor, monitoring

pressure within the pump manifold, adjusting pressure within the air chamber until

the sensed manifold pressure is within an acceptable pressure target error range of

the manifold pressure target, comparing an actual chamber pressure to the
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desired pressure setpoint to quantify an adjustment factor error, and

calculating an updated pressure adjustment factor based upon the

adjustment factor error.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a diagrammatic representation of one embodiment of

an air bed system.

[0011] FIG. 2 is a block diagram of the various components of the air

bed system illustrated in FIG. 1.

[0012] FIG. 3 is a circuit diagram model of the air bed system

illustrated in FIGS. 1 and 2.

[0013] FIG. 4 is an exemplary graph illustrating the pressure

relationships derived from the circuit diagram model of FIG. 3.

[0014] FIG. 5 is a flowchart illustrating one embodiment of a pressure

setpoint monitoring method in accordance with the present invention.

[0015] FIG. 6 is a flowchart illustrating one embodiment of an

improved pressure adjustment method in accordance with the present

invention.

[0016] FIG. 7 is a flowchart illustrating a second embodiment of an

improved pressure adjustment method in accordance with the present

invention.

[0017] FIG. 8 is a block diagram illustrating an air bed system

according to the present Invention incorporated into a network system for

remote access.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring now to the figures, and first to FIG. 1, there is shown

a diagrammatic representation of air bed system 10 of the present

invention. The system 10 includes bed 12, which generally comprises at
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least one air chamber 14 surrounded by a resilient, preferably foam,

border 16 and encapsulated by bed ticking 18.

[0019] As illustrated in Pie. 1, bed 12 is a two chamber design having

a first air chamber 14A and a second air chamber 148. Chambers 14A

and 14B are in fluid communication with pump 20. Pump 20 is in electrical

communication with a manual, hand-held remote control 22 via control box

24. Remote control 22 may be either “wired" or “wireless." Control box 24

operates pump 20 to cause increases and decreases in the fluid pressure

of chambers 14A and 148 based upon commands input by a user through

remote control 22. Remote control 22 includes display 26, output selecting

means 28, pressure increase button 29, and pressure decrease button 30.

Output selecting means 28 allows the user to switch the pump output

between first and second chambers 14A and 148, thus enabling control of

multiple chambers with a single remote control unit. Alternatively,

separate remote control units may be provided for each chamber.

Pressure increase and decrease buttons 29 and 30 allow a user to

increase or decrease the pressure, respectively, in the chamber selected

with output selecting means 28. As those skilled in the art will appreciate,

adjusting the pressure within the selected chamber causes a

corresponding adjustment to the firmness of the chamber,

[0020] FIG. 2 shows a block diagram detailing the data communication

between the various components of system 10. Beginning with control

box 24, it can be seen that control box 24 comprises power supply 34, at

least one microprocessor 38, memory 37, at least one switching means

38, and at least one analog to digital (A/D) converter 40. Switching

means 38 may be, for example, a relay or a solid state switch.

[0021] Pump 20 is preferably in two-way communication with control

box 24. Also in two-way communication with control box 24 is hand-held

remote control 22. Pump 20 includes motor 42, pump manifold 43, relief

valve 44, first control valve 45A, second control valve 458, and pressure

transducer 46, and is fluidly connected with left chamber 14A and right

chamber 148 via first tube 48A and second tube 488, respectively. First
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and second control valves 45A and 45B are controllable by switching

means 38, and are structured to regulate the flow of fluid between pump

20 and first and second chambers 14A and 148, respectively.

[0022] In operation, power supply 34 receives power, preferably 110

VAC power, from an external source and converts it to the various forms

required by the different components. Microprocessor 36 is used to

control various logic sequences of the present invention. Examples of

such sequences are illustrated in FIGS. 5-7, which will be discussed in

detail below.

[0023] The embodiment of system 10 shown in FIG. 2 contemplates

two chambers 14A and 14B and a single pump 20. Alternatively, in the

case of a bed with two chambers, it is envisioned that a second pump may

be incorporated into the system such that a separate pump is associated

with each chamber. Separate pumps would allow each chamber to be

inflated or deflated independently and simultaneously. Additionally, a

second pressure transducer may also be incorporated into the system

such that a separate pressure transducer is associated with each

chamber.

[0024] In the event that microprocessor 36 sends a decrease pressure

command to one of the chambers, switching means 38 is used to convert

the low voltage command signals sent by microprocessor 36 to higher

operating voltages sufficient to operate relief valve 44 of pump 20.

Alternatively, switching means 38 could be located within pump 20.

Opening relief valve 44 allows air to escape from first and second

chambers 14A and 148 through air tubes 48A and 483. During deflation,

pressure transducer 46 sends pressure readings to microprocessor 36 via

A/D converter 40. A/D converter 40 receives analog infon'nati0n from

pressure transducer 46 and converts that information to digital information

useable by microprocessor 36.

[0025] In the event that microprocessor 36 sends an increase pressure

command, pump motor 42 may be energized, sending air to the

designated chamber through air tube 48A or 485 via the corresponding
-5.
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valve 45A or 458. While air is being delivered to the designated chamber

in order to increase the firmness of the chamber, pressure transducer 46

senses pressure within pump manifold 43. Again, pressure transducer 46

sends pressure readings to microprocessor 36 via A/D converter 40.

Microprocessor 36 uses the information received from AID converter 40 to

determine the difference between the actual pressure in the chamber 14

and the desired pressure. Microprocessor 36 sends the digital signal to

remote control 22 to update display 26 on the remote control in order to

convey the pressure information to the user.

[0026] Generally speaking, during an inflation or deflation process, the

pressure sensed within pump manifold 43 provides an approximation of

the pressure within the chamber. However, when it is necessary to obtain

an accurate approximation of the chamber pressure, other methods must

be used.

[0027] One method of obtaining a pump manifold pressure reading

that is substantially equivalent to the actual pressure within a chamber is

to turn off the pump, allow the pressure within the chamber and the pump

manifold to equalize, and then sense the pressure within the pump

manifold with a pressure transducer. Thus. providing a sufficient amount

of time to allow the pressures within the pump manifold 43 and the

chamber to equalize may result in pressure readings that are accurate

approximations of the actual pressure within the chamber. One obvious

drawback to this type of method is the need to turn off the pump prior to

obtaining the pump manifold pressure reading.

[0028] A second method of obtaining a pump manifold pressure

reading that is substantially equivalent to the actual pressure within a

chamber is through use of the pressure adjustment method in accordance

with the present invention. The pressure adjustment method is described

in detail in FIGS. 5-7. However, in general, the method functions by

approximating the chamber pressure based upon a mathematical

relationship between the chamber pressure and the pressure measured

within the pump manifold (during both an inflation cycle and a deflation

-7-

PCT/U52008/059409

Sleep Number Corp.
EXHIBIT 2003

|PR2019-00500

Page 316



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 317

WO 2009/123641

10

15

20

25

30

35

cycle), thereby eliminating the need to turn off the pump in order to obtain

a substantially accurate approximation of the chamber pressure. As a

result, a desired pressure setpoint within a chamber may be achieved

faster, with greater accuracy, and without the need for turning the pump off

to allow the pressures to equalize.

[0029] FlG. 3 is a circuit diagram model 50 of the air bed system 10

illustrated in FIG. 2. As shown in FIG. 3, first and second chambers 14A

and 148 may be modeled by capacitors 51A and 518, motor 42 of pump

20 may be modeled by current source 52 and resistor 53. relief valve 44

may be modeled by resistor 54, pressure transducer 46 may be modeled

by resistor 56 and a voltage sensing lead 57, first and second tubes 48A

and 483 may be modeled by resistors 58A and 583, and first and second

valves 49A and 498 may be modeled by resistors 59A and 598.

Additionally, pump manifold 43 may be modeled by another capacitor 60

because it also acts as a chamber, albeit much smaller than first and

second chambers 14A and 14B.

[0030] As those skilled in the art will appreciate, by assuming current

source 52 is a constant current source, pressure readings may be

analogized with voltage readings. Thus, in reference to the circuit diagram

50 in FIG. 3, the voltages associated with capacitors 51A and 518 may be

used to analyze pressure within first and second chambers 14A and 148,

respectively. Because the voltage readings are not dependent upon the

capacitance value of capacitors 51A and 51B, the capacitance value may

be discarded for purposes of the present analysis. Translated to pressure

terms, this means that the size of first and second chambers 14A and 14B

is irrelevant when measuring the pressure within the chambers.

[0031] Furthermore, weight positioned on a chamber (such as that

caused by the user lying on bed 12) is directly related to the volume of the

chamber and does not affect the ability of the system to measure the

pressure within the chamber. In addition, because the system measures

pressure in real time, weight Changes do not affect the ability of the control

system to accurately measure chamber pressure.
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[0032] The relationship between the voltage on first or second

capacitors 51A or 518 and the voltage sensed at voltage sensing lead 57

is dependent upon whether current is flowing toward the capacitor (i.e., the

chamber is going through an inflation cycle) or away from the capacitor

(i.e., the chamber is going through a deflation cycle). In particular, and as

will be discussed in detail with reference to FIG. 4, modeling air bed

system 10 as circuit diagram 50 results in an additive manifold pressure

offset factor during an inflation cycle and a multiplicative manifold pressure

factor during a deflation cycle.

[0033] The relationship between voltage associated with a chamber

capacitor (i.e., the ”chamber voltage") and the sensed “manifold" voltage

during an inflation cycle may be stated as follows:

[0034] Chamber Voltage = (Manifold Voltage) — (Inf/ate Factor) (Eq. 1)

[0035] Restated in terms of pressure, the relationship between the

pressure within a chamber and a sensed manifold pressure during an

inflation cycle may be stated as follows:

[0036] Chamber Pressure = (Man/fold Pressure) — (Inf/ate Factor) (Eq.

2)

[0037] In one exemplary embodiment, the inflate offset factor may

generally fall in a range between about 00201 and about 0.1601.

Because pressure readings may be analogous to voltage readings as

discussed previously, the value of the inflate offset factor will be the same

regardless of whether the relationship between the chamber and the pump

manifold is being stated in terms of pressure or voltage.

[0038] The relationship between voltage associated with a chamber

capacitor and the sensed manifold voltage during a deflation cycle may be

stated as follows:

[0039] Chamber Voltage = (Man/fold Voltage) x (Def/ate Factor) (Eq.

3)
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[0040] Restated in terms of pressure, the relationship between the

pressure within a chamber and a sensed manifold pressure during a

deflation cycle may be stated as follows:

[0041] Chamber Pressure = (Manifold Pressure) x (Def/ate Factor)

(Eti- 4)

[0042] In one exemplary embodiment, the deflate factor may generally

fall in a range between about 1.6 and about 6.5. Once again, because

pressure readings may be analogous to voltage readings as discussed

previously, the value of the deflate factor will be the same regardless of

whether the relationship between the chamber and the pump manifold is

being stated in terms of pressure or voltage.

[0043] FIG. 4 is an exemplary graph 70 illustrating the pressure

relationships derived from circuit diagram 50 of FIG. 3 and discussed in

detail above. In particular, the vertical axis on the graph represents

pressure in pounds per square inch (psi), while the horizontal axis on the

graph represents time in milliseconds (ms). Thus, the graph illustrates a

measure of chamber pressure over time.

[0044] In particular, a first portion 71 of the graph 70 between about 0

ms and about 65000 ms represents the inflation of a chamber from about

0 psi to about 0.6 psi. A second portion 72 of the graph 70 between about

65000 ms and about 135000 ms represents the pressure in the chamber

being maintained at about 0.6 psi. Finally, a third portion 73 of the graph

70 between about 135000 ms and about 200000 ms represents deflation

of the chamber from about 0.6 psi to about 0 psi.

[0045] With further reference to the graph in FlG. 4, the solid line 76

represents the actual pressure within the chamber throughout the inflation

and deflation cycles, while broken line 78 represents the sensed pump

manifold pressure throughout the inflation and deflation cycles. As

illustrated in FIG. 4, in the first portion 71 of the graph 70 representing

inflation of the chamber, lines 76 and 78 are generally linear and offset

from one another by a substantially constant additive offset factor 80. in
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this exemplary graph, the additive inflate offset factor is about 00505.

Thus, the pressure within the chamber may be approximated during an

inflation cycle by subtracting from the sensed manifold pressure an inflate

offset factor of about 0.0505. Lines 76 and 78 generally converge in the

second portion 72 of the graph 70 when the chamber is being neither

inflated nor deflated. Finally, in the third portion 73 of the graph 74

representing deflation of the chamber, lines 76 and 78 are both non-linear

and offset from one another by a substantially constant multiplicative factor

82. in this exemplary graph, the multiplicative deflate factor is about 2.25.

Thus, the pressure within the chamber may be approximated during a

deflation cycle by multiplying the sensed manifold pressure by a deflate

factor of about 2.25.

[0046] Now that a brief description of an air bed system and the

relationship between chamber and pump manifold pressures have been

provided, one embodiment of an improved pressure adjustment method

according to the present invention will be described in detail. For

purposes of discussion only, the pressure adjustment method in

accordance with the present invention will be described in reference to first

chamber 14A. However, those skilled in the art will appreciate that the

pressure adjustment method applies in a similar manner to other

chambers, such as second chamber 148 of bed 12.

[0047] In particular, FIG. 5 illustrates a flowchart of a sample control

logic sequence of a pressure setpoint monitoring method 100 according to

the present invention. The sequence begins at step 102 upon the

occurrence of a “power-on" event. A power-on event may be, for example,

coupling power supply 34 of control box 24 to an external power source.

The sequence continues at step 104 where microprocessor 36 obtains one

or more default adjustment constants stored in, for example, memory 37.

in one exemplary embodiment, these default adjustments correspond with

the additive inflate factor and the multiplicative deflate factor previously

described. Thus, for instance, the default additive inflate factor may be

about 0.0505, while the default multiplicative deflate factor may be about

2.25. Workers skilled in the art will appreciate that these default values
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are approximate and were determined for the particular air bed system

modeled in FIGS. 1-3 above with an average sized user, and that these

values may change as modifications are made to the air bed system.

These default adjustment constants will be used by the improved pressure

adjustment method of the present invention until they are later updated

after a first pressure adjustment iteration as will be discussed in further

detail to follow.

[0048] The sequence continues at step 106 where microprocessor 36

detects whether a new pressure setpoint has been selected by the user to

either increase or decrease the pressure in first chamber 14A, The new

pressure setpoint may be a pressure that is either higher or lower than the

current pressure in first chamber 14A, as desired by the user. As will be

appreciated by those skilled in the art, the range of possible chamber

pressures is not important to the operation of the present invention. Thus,

numerous pressure ranges are contemplated. The new pressure setpoint

may be selected by, for example, manipulating pressure increase button

29 or pressure decrease button 30 on manual remote control 22.

Alternatively, the pressure increase and decrease buttons may be

provided on another component of system 10, such as pump 20.

[0049] If microprocessor 36 does not detect that a new pressure

setpoint has been selected, the sequence then continues at step 108

where microprocessor 36 determines whether or not there has been an

interfering event, such as a loss in power. if microprocessor 36

determines that a loss in power has occurred, the adjustment factors are

then discarded in step 110 and the sequence loops back to step 102 to

monitor for the occurrence of another power-on event. However, if

microprocessor 36 determines that a loss in power has not occurred, the

sequence enters monitoring loop 112 where microprocessor 36 continually

monitors whether a new pressure setpoint is selected in step 108 or

whether a loss in power has occurred in step 108.

[0050] Alternatively, if microprocessor 36 detects that a new pressure

setpoint has been selected in step 106, then the sequence continues to
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pressure adjustment method 150 as will be described in detail in reference

to FIG. 6. Thus, the selection of a new pressure setpoint by the user

triggers a pressure adjustment.

[0051] As will be appreciated by those skilled in the art, air bed system

10 may include a back-up power source such that if the power to power

supply 34 is interrupted. the pressure adjustment factors remain stored

within memory 37. As a result, it may be possible to avoid the discarding

step previously described.

[0052] FIG. 6 illustrates a flowchart of a sample control logic sequence

of an exemplary pressure adjustment method 150 according to the present

invention. The sequence begins at step 152 when pressure transducer 46

samples the pressure within pump manifold 43. Because motor 42 of

pump 20 is not running at this point, air is neither flowing into or out of first

chamber 14A. Therefore, the manifold pressure sampled in step 152 is

substantially stable and a fairly accurate approximation of the actual

pressure within first chamber 14A. After the manifold pressure has been

sampled in step 152, the method continues at step 154 where

microprocessor 36 compares the sampled manifold pressure to the

desired pressure previously selected by the user (in step 106) to

determine if an adjustment is required. In one embodiment,

microprocessor 36 calculates the difference between the sampled

manifold pressure and the desired pressure setpoint selected by the user,

and compares the difference to a predetermined, acceptable “error." The

acceptable error may be any value greater than or equal to zero. If the

absolute value of the difference between the sampled manifold pressure

and the desired pressure setpoint selected by the user is less than or

equal to the acceptable error, then no adjustment is required, and the

pressure adjustment method ends at step 156 where microprocessor 36

determines that the pressure adjustment process is complete. However, if

the difference between the sampled manifold pressure and the desired

pressure setpoint selected by the user is not within the acceptable error

range, then an adjustment is required. and the pressure adjustment

method continues at step 158.
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[0053] In step 158, microprocessor 36 determines if inflation or

deflation of first chamber 14A is required. If it is determined in step 158

that deflation of first chamber 14A is required, the method continues at

step 160 where microprocessor 36 calculates a deflate pressure target,

which corresponds to the sensed manifold pressure that will yield the

desired pressure setpoint during a deflation cycle. In particular. the deflate

pressure target may be calculated through use of Equation 4 above.

Based upon the relationship between chamber pressure and manifold

pressure during a deflation cycle recited in Equation 4, the deflate

pressure target may calculate as follows:

[0054] Def/ate Manifold Pressure Target = (Desired Pressure Setpoint)

/ (Def/ate Factor)

[0055] The first time the user selects a new pressure setpoint that

requires deflation of first chamber 14A, the deflate factor will be set to the

default value of 2.25 discussed above in step 104. However, as will be

discussed in further detail to follow, this deflate factor will be modified at a

later step in order to more accurately reflect the mathematical relationship

between the chamber pressure and the sensed manifold pressure for that

particular user.

[0056] Once the deflate pressure target is calculated in step 160,

microprocessor 36 instructs pump 20 to begin the deflate operation in step

162.

[0057] Alternatively, if it is determined in step 158 that inflation of first

chamber 14A is required, the method continues at step 164 where

microprocessor 36 calculates an inflate pressure target. The inflate

pressure target corresponds to the sensed manifold pressure that will yield

the desired pressure setpoint during an inflation cycle. In particular, the

inflate pressure target may be calculated through use of Equation 2 above.

Based upon the relationship between chamber pressure and manifold

pressure during an inflation cycle recited in Equation 2, the inflate pressure

target may calculate as follows:
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[0058] Inf/ate Man/fold Pressure Target = (Desired Pressure Sefpoint)

+ {Inf/ate Offset Factor)

[0059] The first time the user selects a new pressure setpoint that

requires inflation of first chamber 14A, the inflate factor will be set to the

default value of 0.0505 discussed above in step 104. However, as will be

discussed in further detail to follow, this inflate factor will be modified at a

later step in order to more accurately reflect the mathematical relationship

between the chamber pressure and the sensed manifold pressure for that

particular user,

[0060] Once the inflate pressure target is calculated in step 164,

microprocessor 36 instructs pump 20 to begin the inflate operation in step

166,

[0061] After performing the pressure deflate operation in step 162 or

the pressure inflate operation in step 166 as required. the manifold

pressure within pump manifold 43 is once again sampled in step 168.

Because either motor 42 of pump 20 has been running in order to inflate

first chamber 14A, or relief valve 44 has been open in order to deflate first

chamber 14A, the manifold pressure sampled in step 168 is now instable

and by itself does not provide an accurate representation of the actual

pressure within first chamber 14A. However, because of the known

relationship between manifold pressure and chamber pressure discussed

previously, the present invention is able to accurately approximate the

actual chamber pressure based upon a sensed manifold pressure.

Therefore, after the manifold pressure has once again been sampled, the

method continues at step 170 where microprocessor 36 compares the

sampled manifold pressure to the manifold pressure target calculated in

either step 160 or step 164 to determine if the manifold pressure target

has been achieved.

[0062] Similar to the process utilized in step 154, microprocessor 36

calculates the difference between the sampled manifold pressure and the

manifold pressure target and compares the difference to a predetermined,

pressure target error. The pressure target error may be any value greater
-15.
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than or equal to zero, If the absolute value of the difference between the

sampled manifold pressure and the manifold pressure target is greater

than the acceptable pressure target error, then further inflation or deflation

is required. As a result, pressure adjustment method 150 returns along

path 172 to either deflate operation 162 or inflate operation 166,

depending upon whether the manifold pressure sampled in step 168 was

less than or greater than the manifold pressure target. On the other hand,

if the difference between the sampled manifold pressure and the manifold

pressure target is within the pressure target error limit, then no further

inflation or deflation is necessary, and the pressure adjustment method

continues at step 174 where the inflate or deflate operation is ended.

[0063] Next, pressure transducer 46 once again samples the pressure

within pump manifold 43 at step 176. Because all inflate or deflate

operations have ceased, air is neither flowing into nor out of first chamber

14A, and the manifold pressure sampled in step 176 is substantially stable

and a fairly accurate approximation of the actual pressure within first

chamber 14A. After the manifold pressure has been sampled again in

step 176, the sequence continues at step 178 where microprocessor 36

compares the "actual” manifold pressure sampled in step 176 with the

“expected” user setpoint pressure previously selected by the user (in step

106) to determine if the desired setpoint pressure has been achieved. If

the actual manifold pressure sampled in step 176 is not substantially equal

to the expected setpoint pressure selected by the user, then an adjustment

must be made to the pressure adjustment factor. An updated adjustment

factor is therefore determined based upon a comparison between the

sensed pressure and the desired setpoint pressure, and the pressure

adjustment factor is thereafter modified in step 180.

[0064] With regard to the deflate pressure adjustment factor, an

updated factor may be calculated in the following manner:

[0065] Updated Def/ate Adjustment Factor = (Pressure Setpoint from

Step 106) / (Manifold Pressure from Step 168)
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[0066] With regard to the inflate pressure adjustment factor, an

updated factor may be calculated in the following manner:

[0067] Updated Inf/ate Adjustment Factor = (Manifold Pressure from

Step 168) e (Pressure Setpoint from Step 106)

[0068] Next, the method loops back to step 152 where pressure

transducer 46 samples the pressure within pump manifold 43. Once the

manifold pressure has again been sampled in step 152 after a first

“iteration" of adjustments, the method continues at step 154 where

microprocessor 36 compares the sampled manifold pressure to the

desired pressure selected by the user (in step 106) to determine if a

further adjustment is required. For instance, if the pressure adjustment

factor had to be modified in step 180 of the previous pressure adjustment

iteration, then a further adjustment will most likely be required because the

fact that the pressure adjustment factor had to be modified indicates that

the actual pressure in chamber 14A is not equal to the desired pressure

setpoint selected by the user. in this case, at least one more pressure

adjustment iteration will be required before the actual chamber pressure is

substantially equal to the desired pressure setpoint. However, if it is

determined in step 154 that the absolute value of the difference between

the sampled manifold pressure and the desired pressure setpoint is less

than or equal to the acceptable error, than no adjustment is required, and

the pressure adjustment method ends at step 156 where microprocessor

36 determines that the pressure adjustment process is complete.

[0069] After completing the pressure adjustment method 150,

microprocessor 36 return back to pressure setpoint monitoring method 100

illustrated in FIG. 5 and replaces the default deflate or inflate pressure

adjustment factor in step 114 with a "customized" pressure adjustment

factor specifically tailored to that user. The customized pressure

adjustment factor may then be stored in memory 37 for future use in

pressure adjustments.

[0070] As those skilled in the art will appreciate, the default pressure

adjustment factors corresponding to both the deflate and inflate operations
:17-
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must be replaced after the detection of a power-on event because these

default factors are only temporary and based upon the size of an average

user. Therefore, when microprocessor 36 detects an increase in the

desired pressure setpoint for the first time at step 106. then execution of

pressure adjustment method 150 will result in a customized inflate

pressure adjustment constant being determined that replaces the

temporary default constant. Similarly, when microprocessor 36 detects a

decrease in the desired pressure setpoint for the first time at step 106,

then execution of pressure adjustment method 150 will result in a

customized default pressure adjustment constant being determined that

replaces the temporary default constant. Furthermore, when

microprocessor 36 detects subsequent increases or decreases in the

desired pressure setpoint after the default constants have been replaced,

the customized default constants may continue to be updated and

replaced in step 114 to maintain the highest degree of accuracy when

performing pressure adjustments and to take into account changes in the

user such as, for example, an increase or decrease in the weight of the

user. Thus, while it is not necessary to “update” the customized

adjustment constants after initially replacing the temporary default

adjustment constants after a power-on event, performing such updates

may increase the accuracy of future pressure adjustments.

[0071] FIG. 7 illustrates a flowchart of a sample control logic sequence

of a second pressure adjustment method 150A according of the present

invention. Pressure adjustment method 150A is similar to pressure

adjustment method 150 previously described, but includes several

additional steps to further optimize operation of the pressure adjustment

method.

[0072] in addition to the steps previously described above in reference

to FIG. 6, pressure adjustment method 150A further includes steps 151,

182, and 173. In particular, steps 151 and 182 involve maintaining a count

of the number of pressure adjustment attempts remaining during a

pressure adjustment operation, while step 173 involves tracking elapsed

time during an inflation or deflation cycle.
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[0073] With regard to steps 151 and 182. the number of pressure

adjustment “attempts" may be tracked to limit the number of pressure

adjustment iterations that pressure adjustment method 150A may perform

after a new pressure setpoint has been selected. In particular, prior to

sensing manifold pressure in step 152, microprocessor 36 determines if

the number of remaining attempts is greater than zero. if the number of

attempts remaining is greater than zero, then the method continues at step

154 where microprocessor 36 determines if a pressure adjustment is

required However, if the number of attempts remaining is not greaterthan

zero, then the method instead continues at step 156 where the pressure

adjustment is presumed to be complete. Thus, pressure adjustment

method 150A may allow for a predetermined number of iterations before

the pressure adjustment method “times out,” In one exemplary

embodiment, the default number of attempts may be set to four. However,

any number of attempts are possible and within the intended scope of the

present invention,

[0074] If the pressure adjustment factor (either inflate or deflate) is

modified in step 180. then the number of remaining attempts is

decremented by one attempt in step 182. Therefore, if the desired

pressure setpoint is not reached within four attempts, no further pressure

adjustment is attempted and the pressure adjustment factor corresponding

to the final iteration will be used to update the temporary default

adjustment constant as previously discussed.

[0075] With regard to step 173, the amount of time elapsed during a

pressure adjustment operation may also be also be tracked, As discussed

above, if it is determined in step 170 that the pressure target has not been

achieved, pressure adjustment method 150A returns along path 172 to

either deflate operation 162 or inflate operation 166, depending upon

whether the manifold pressure sampled in step 168 was less than or

greater than the manifold pressure target. However, prior to reaching

either deflate operation step 162 or inflate operation step 166, the method

first enters step 173 where microprocessor 36 monitors the time that has

elapsed since the initial determination was made in step 170 regarding
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whether or not the manifold pressure target has been achieved. Thus, if

the amount of elapsed time is less than a maximum, predetermined time

period, the sequence continues within loop 172 to inflate or deflate first

chamber 14A as necessary in an attempt to achieve the manifold pressure

target. However, if the desired pressure target has not been reached

when microprocessor 36 determines that the maximum time period has

expired. then the method exits loop 172 and advances directly to step 156,

where no further adjustment will be attempted.

[0076] The maximum, predetermined time period may be any value

greater than zero. However, in one exemplary embodiment of pressure

adjustment method 150A, the maximum time period may be about 30

minutes. Generally speaking, the maximum time period may be selected

such that the manifold pressure target is not achieved prior to the

expiration of the maximum time period only if air bed system 10 is not

functioning properly. For example, if first tube 48A becomes disconnected

from first chamber 14A, it will most likely not be possible to attain the

manifold pressure target in step 170. Under these circumstances, and

without the addition of the time tracking step 173, pump 20 may continue

to run until the user disconnects power from the pump or notices that first

tube 48A has been disconnected from first chamber 14A.

[0077] Workers skilled in the art will appreciate that although the

features added in steps 151, 173, and 182 are not necessary components

of the present invention, their presence helps to optimize the operation of

the pressure adjustment method by preventing the method from being

trapped in a "continuous loop” of attempting to reach the desired pressure

setpoint. Furthermore, it will be obvious to those skilled in the art that the

order and number of steps described in reference to FlGS. 5-7 may be

modified without departing from the intended scope of the present

invention.

[0078] Referring now to FIG. 8, in yet another alternate embodiment in

accordance with the present invention, microprocessor 36 may be

integrated within network 200 for remote accessing and use of a pressure
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accuracy and minimizing the time of pressure adjustments. This allows for

centralized data storage and archival of air bed system information (such

as customized pressure adjustment factors) by, for example, the customer

service department of the air bed system manufacturer. Additionally,

networking may provide for information input and retrieval, as well as

remote access of control box 24 to operate the air bed system.

[0079] Network 200 may be integrated either locally or accessible via a

public network protocol such as the internet 202 and optionally through an

Internet sen/ice provider 204. Connection to network 200 may be wired or

wireless, and may incorporate control from a detached device (e.g.,

handheld, laptop, tablet, or other mobile device). In addition,

microprocessor 36 may be accessible remotely by a third party user 206

via Internet 202 and/or Internet service provider 204.

[0080] Network 200 may be configured to enable remote pressure

adjustment of an air bed system by a third party user 206, such as by a

customer service representative at a remote location. In particular, the

customer service representative may be able to remotely connect to

internet 202 and assist the user in performing a pressure adjustment set-

up, such as pressure adjustment method 150 previously described, in

order to optimize the accuracy and operation of the pressure adjustment

method. Network 200 may also be configured to allow the customer

service representative to access and store the customized pressure

adjustment factors in, for example, a central storage system in case of a

power loss or similar event. Numerous other advantages of network 200

will be appreciated by those having ordinary skill in the art.

[0081] Although the present invention has been described with

reference to preferred embodiments, workers skilled in the art will

recognize that changes may be made in form and detail without departing

from the spirit and scope of the invention.
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We Claim:

l. A method for adjusting pressure within an air bed comprising:

providing an air bed, the air bed including an air chamber and a pump having a pump

housing;

selecting a desired pressure setpoint For the air chamber;

calculating a pressure target, wherein the pressure target is calculated based upon the

desired pressure setpoint and a pressure adjustment factor;

adjusting pressure within the air chamber until a pressure within the pump housing is

substantially equal to the pressure target;

determining an actual chamber pressure within the air chamber:

comparing the actual chamber pressure to the desired pressure setpoint to determine an

adjustment factor error; and

modifying the pressure adjustment factor based upon the adjustment factor error.

2. The method ofclaim l , wherein the step ofadjusting pressure within the air chamber further

comprises simultaneously sensing pressure within the pump housing.

3. The method of claim 1 or 2, wherein pressure is sensed with a pressure transducer.

4‘ The method of any one ofthe preceding claims, wherein the pressure target is a deflate

pressure target.

5. The method ofclaim 4, wherein the pressure adjustment factor is a multiplicative pressure

adjustment factor.
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6. The method ofclaim 5, wherein the deflate pressure target is calculated by dividing the

desired pressure setpoint by the multiplicative pressure adjustment factor.

7. The method ofany one ofclaims l to 3, wherein the pressure target is an inflate pressure

target.

8. The method ofclaim 7, wherein the pressure adjustment factor is an additive pressure

adjustment factor.

9. The method ofclaim 7, wherein the inflate pressure target is calculated by determining the

200835397204Jul2012
sum ofthe desired pressure setpoint and the additive pressure adjustment factor.

l0. A method for adjusting pressure within an air bed comprising:

providing an air bed having an air chamber, a pump, a pump manifold, and a tube

extending between the chamber and the pump;

selecting a desired pressure setpoint for the air chamber;

calculating a manifold pressure target, wherein the manifold pressure target is calculated

based upon the desired pressure setpoint and a pressure adjustment factor;

sensing pressure within the pump manifold;

adjusting pressure within the air chamber until the sensed manifold pressure is within an

acceptable pressure target error range ofthe manifold pressure target;

determining an actual chamber pressure within the air chamber;

comparing the actual chamber pressure to the desired pressure setpoint to determine an

adjustment factor error;

modifying the pressure adjustment factor based upon the adjustment factor error; and

storing the modified pressure adjustment factor in memory.
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l l . The method Ofelaim l0, wherein pressure is sensed with a pressure transducer.

l2. The method ofclaim l0 or i 1, wherein the pressure target is a deflate pressure target.

l3. The method ofelaim l2, wherein the deflate pressure target is calculated by dividing the

desired pressure setpoint by a deflate pressure adjustment factor.

id. The method Ofelaim l0 or i I, wherein the pressure target is an inflate pressure target.

IS. The method oiclaim i4‘ wherein the inflate pressure target is calculated by determining the

sum of'the desired pressure setpoint and an inflate pressure adjustment factor.

16, A method for adjusting pressure within an air bed comprising:

(a) providing an air bed‘ the air bed including an air chamber and a pump having a pump

housing;

(b) selecting a desired pressure setpoint for the air chamber;

((2) calculating a pressure target, wherein the pressure target is calculated based upon the

desired pressure setpoint and a pressure adjustment factor;

(d) adjusting pressure within the air chamber until a pressure within the pump housing is

substantially equal to the pressure target;

(e) determining an actual chamber pressure within the air chamber;

(0 comparing the actual chamber pressure to the desired pressure setpoinl to determine

an adjustment factor error;

(g) calculating an updated pressure adjustment factor based upon the adjustment factor

error; and

(h) repeating steps (b)—(g) with the updated pressure adjustment factor.
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17. A pressure adjustment system for an air bed comprising:

an air chamber;

a pump in fluid communication with the air chamber, the pump including a pump

manifold and at least one valve;

an input device adapted to receive a desired pressure setpoint selected by a user;

a pressure sensing means adapted to monitor pressure within the pump manifold; and

a control device operably connected to the input device and to the pressure sensing

means, the control device having control logic that is capable ofcalculating a manifold

pressure target based upon the desired pressure setpoint and a pressure adjustment factor,

monitoring pressure within the pump manifold, adjusting pressure within the air chamber

until the sensed manifold pressure is within an acceptable pressure target error range of

the manifold pressure target, comparing an actual chamber pressure to the desired

pressure setpoint to quantify an adjustment factor error. and calculating an updated

pressure adjustment factor based upon the adjustment factor error.

18. The pressure adjustment system ofclaim 17, wherein the pressure sensing means is a

pressure transducer.

l9. The pressure adjustment system of claim l7 or 18, wherein the input device is a remote

control having pressure selecting means.

20. The pressure adjustment system of claim l9, wherein the remote control is a wireless remote

control.
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