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Case S18-cv-00356-48-SP Documents Filed O2/20/18 Page lofi Page iD #81

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

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 Central District of California, Eastern Division on the following

(Trademarks or Patents. ( [1 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

C1 Amendment 1 Answer 1 Cross Bill C1 Other Pleading

PATENT OR ONTRADOF PATENTTRADEMARK NO. HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling documentadding patent(s), mail this copy to Director Copy 4—Case file copy Sleep NumberCorp.
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Case S18-cv-00357-48-SP DocumentS Filed O2/20/18 Page lofi Page iD #81

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

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 Central District of California, Eastern Division on the following

(Trademarks or Patents. ( [1 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

C1 Amendment 1 Answer 1 Cross Bill C1 Other Pleading

PATENT OR ONTRADOF PATENTTRADEMARK NO. HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling documentadding patent(s), mail this copy to Director Copy 4—Case file copy Sleep NumberCorp.

EXHIBIT 2003
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AO 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 PATENTOR

Alexandria, VA 22313-1450 TRADEMARK 
in Compliance with 35 U.S.C. § 290 and/or £5 U.S.C. § 1116 vou are hereby advised that a court action has been

filed inthe U.S. District Court Northern District of Texas, Dallas Division onthe folowing

FJ] Trademarks or ff Patents. ( (CJ 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

PATENT OR DATE OF PATENT ; : ONT : ARKTRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEM:

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

2 9,737,154 8/22/2017 Sleep Number Corporation

3 8,769,747 7/8/2014 Sleep Number Corporation 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

Ci Amendment [i Answer {7} Cross Bilt (] Other Pleading

PATENTOR DATE OF PATENT - . ARKTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM: 
In the above-—entitled case, the following decision tts been rendered or judgement issued:

DECISION/JUDGEMENT

Plaintiffs Notice of Voluntary Dismissalfiled (copy attached).

CLERK (BY) DEPUTY CLERK DATE

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

Copy i-—Upon initiation of action, mail this copy to Director Copy 3-—-Upon terminatina ofaction, mail this copy to Director
Copy 2---Upon filing document adding patent(s), mail this copy to Director Copy 4---Case file copy Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 3

 
  



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 4

Case 3:17-cv-03517-N Document 27 Filed 02/20/18 Page1of3 PagelD 130

IN THE UNITED STATES DISTRICT COURT

FOR THE NORTHERNDISTRICT OF TEXAS

DALLASDIVISION

SLEEP NUMBER CORPORATION,

Plaintiff,
Civil Action No. 3:17-cv-03517-N

Vv.

JURY TRIAL DEMANDED

AMERICAN NATIONAL

MANUFACTURING,INC.,

Defendant.
 

PLAINTIFE’S NOTICE OF VOLUNTARY DISMISSAL

Pursuant to Fed. R. Civ. P. 41(a)(1)(A)Q@), 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 Judgmentin this action and thus

does not require a court order.

Dated: February 20, 2018 /s/Amy E. LaValle
AmyE. 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 NumberCorp.
EXHIBIT 2003

IPR2019-00500
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Case 3:17-cv-03517-N Document 27 Filed 02/20/18 Page 2of3 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

AndrewS. 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 NumberCorp.
EXHIBIT 2003

IPR2019-00500
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Case 3:17-cv-03517-N Document 27 Filed 02/20/18 Page 3of3 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/ECEFsystem onall parties receiving

electronic notice.

/s/Amy E. LaValle
AmyE. LaValle

3 Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500
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AO 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 onthe following

_] Trademarks or [7 Patents. ( (] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATEFILED 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—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

L] Amendment L] Answer C] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

Notice of Dismissal

CLERK (BY) DEPUTY CLERK DATE

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

 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500
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AO 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 onthe following

_] Trademarks or [7 Patents. ( (] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATEFILED 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—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

L] Amendment L] Answer C] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500
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AO 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 onthe following

_] Trademarks or [7 Patents. ( (] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATEFILED 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—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

L] Amendment L] Answer C] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500
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UNITED STATES PATENT AND TRADEMARK OFFICE
 

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

www.uspio.gov

FISH & RICHARDSONPC(TC)
PO BOX 1022 ee

MINNEAPOLIS MN 55440-1022 i A (| (L [E 0
DEC 12 2017

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(c) Date: May 21, 2014 :
Docket No.: 39870-0048002

This is a redetermination of the patent term adjustment in responseto the application for patent
term adjustment, filed October 23, 2017, requesting that the patent term adjustmentfor the above
identified patent be corrected from 16 days to 134 days.

This redetermination of patent term adjustmentis 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 U.S. 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 presentpetition

Patentees argue that the Office improperly calculated the Applicant delay during the period of
abandonment, pursuant 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. Assuch, 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 abandonmentofthe

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500
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Patent No. 9,737,154 Page 2

application. Patenteesassert that they should have instead been assessed 285 days. Patentees’
argumenthas 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 abandonmentof the application, and ending onthe earlierof:

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 monthsafter the date the grantable petition to revive the

application or accept late paymentof the issue fee was filed.

Here,the date that is four months after the datethe grantable petition to revive wasfiled is June
17, 2015. Accordingly, Applicant delay under 37 CFR 1.704(c)(3) begins on the date of the
abandonmentofthe 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 abandonmentofthe
application. Patentees’ argumenthas been considered, andis 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 ofthefile
showsthat the Office mailed the correctedfiling receipt on June 22, 2017. As such, pursuant to
37 CFR 1.704(c)(10), 3 days of Applicant delay should have beenassessed, not 64.

Overall PTA Calculation

Formula:

“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 PTAis calculated as following:
456 + 93 + 0-0 — 445 = 104 days.

Patentees are given TWO (2) MONTHSfrom the mail date of this decision to respondto this
redetermination. Extensions of time under 37 CFR 1.136(a) are permitted. Thisis not final
agency action within the meaning of 5 U.S.C. § 704.

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500
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Patent No. 9,737,154 Page 3

The application is being forwarded to the Certificate of Corrections Branchfor issuanceofa
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.

/Cliff Congo/

Cliff Congo
Attorney Advisor
Office of Petitions

Enc: draft Certificate of Correction

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500
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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) : Mahoneyetal.

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

Onthe 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 NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 13
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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

P.O. Box 1450

Alexandria, VA 22313-1450

APPLICATION FOR PATENT TERM ADJUSTMENT UNDER37 C.E.R. § 1.705(b)

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 daysis respectfully requested.

REMARKS

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

35 U.S.C. § 154(b)(1)(A), which guarantees prompt PTO response. “B Delays” are defined as

delays by the PTO under 35 U.S.C. § 154(b)(1)(B), which guarantees no more than three year

application pendency.

REVIEW OF PATENT TERM ADJUSTMENT CALCULATION
4

‘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 wasfiled). 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 wasfiled), to

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

A PTOaction was due on or before April 8, 2017 (the date that is four monthsafter

December8, 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 of12days. Patentees

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

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500
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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 wasfiled), to

April 20, 2017. See 37 C.F.R. §§ 1.702(a)(2) and 1.703(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 wasfiled), and ending August 22, 2017, (the date the patent was

issued), is 93 daysin length.

“B Delay” may not include the numberof 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. §§ 1.702(b)(1) and 1.703(b)(1).

In addition, “B Delay” may not include the numberof 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. §§ 1.702(b)(4) and 1.703(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 yearsafter filing. Patentees do not dispute the PTO’s calculation for this

“B Delay” as 93 days. See 37 C.F.R. §§ 1.702(b) and 1.703(b).

Overlap of “A Delay” and “B Delay”

Asdetailed 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.

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

May22, 2017, to August 22, 2017.

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

calendarday).

2 Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500
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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. Patenteesfiled a

Petition to Revive Application Under 37 C.F.R. § 1.137(b) on February 17, 2015. A decision

granting the Petition to Revive Application Under 37 C.F.R. § 1.137(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 accordeda total

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

See 37 C.F.R. § 1.704(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 wasfiled. Patentees

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

0days, as this delay from January 22, 2015, to February 17, 2015, overlaps with the period of

abandonment. See 37 C.F.R. § 1.704(c) and 37 C.F.R. § 1.704(c)(13).

Patentees filed a Terminal Disclaimer on April 14, 2017, subsequentto 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 December9, 2016,

to April 14, 2017. See 37 CFR. § 1.704(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 responseto the

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

of 64 days for this post-allowancefiling. Patentees respectfully submit that a period of 3 daysis

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 as3days. See 37 C.F.R. § 1.704(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(1.¢., the sum of 285 days, 127 days, and 3 days).

3 Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500
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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 : 4 of 4

Terminal Disclaimer

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

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

to the expiration date of U.S. 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 U.S. 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 chargesor 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 P.C.

Telephone: (612) 337-2538
Facsimile: (877) 769-7945

61580150.doc
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Electronic Patent Application Fee Transmittal

Application Number: 14283675

Filing Date: 21-May-2014

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 USC 111(a)

Sub-Total in

USD(S)

Application for patent term adjustment

Patent-Appeals-and-Interference:

Description Fee Code Quantity

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

Description Fee Code Quantity USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 19



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 20

Electronic AcknowledgementReceipt

Application Number: 14283675

International Application Number:

Confirmation Number: 5177

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

ana

Paymentinformation:

2

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

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

1 Patent Term AdjustmentPetition FB70-0088002TAPetttion. 4
p 5c83a4d7f0cbfe05e30fbf6éa7e63ebc1 4eb2a8el

Information:

2 Fee Worksheet (SB06) fee-info.pdf 2b0f308b5f717ec7c571a6015b0587a9abbb
1dieb

Information:

This AcknowledgementReceipt 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 

 

 

 
Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 21



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 22

UNITED STATES DEPARTMENT OF COMMERCE

United States Vatent and TrademarkOfficeAddress: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450Www Uspto.g:

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

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

26191 7590 08/02/2017

FISH & RICHARDSONP.C.(TC)
PO BOX 1022

MINNEAPOLIS, MN 55440-1022

ISSUE NOTIFICATION

The projected patent numberandissue 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) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis 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) WEBsite (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 WEBsite 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 andis 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
worksto encourage andfacilitate business investment. To learn more about why the USAis the best country in

the world to develop technology, manufacture products, and grow your business, visit S 0.
EXHIBIT 2003
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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 14/283.675>

Information Disclosure Statement Applicant

by Applicant Select Comfort Corporation 

Change
to docu

/R-KC.

4/28/20 
(Use several sheets if necessary) Filing Date Group Art Unit

(37 CER §1.98(b)) May 21, 2014

U.S. Patent Documents

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

14/675,355 Palashewskietal.:

 

03/31/2015

04/15/2015

2015/0026896|01/29/2015 Fleury et al.

2015/0157137|06/11/2015 Nunnetal.

. 2015/0157519|06/11/2015 Stusynski etal.

. 2015/0182033|07/02/2015 Brosnanetal.

. 2015/0182397|07/02/2015 Palashewskietal.

 

 

 

2015/0182399|07/02/2015 Palashewskietal.

F_,|1.[4765028|owsoioes  Lomaretel. Walker

tyfe[assetPommio—[wner+t+t—=«dSSS—=*d
Pfs[arose[masio[war||+i—~*
[Fic[sonnios[sano[war|—«d|Si”
SS

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

8,931,329 01/13/2015 Mahoneyetal.

8,966,689 03/03/2015 McGuireetal.

21. 8,973,183 03/10/2015 Palashewskietal.

[from[onaaois[suas[PP

Foreign Patent Documents or Published Forei

Examiner|Desig. Document Publication Country or
Initial ID Number Date Patent Office Class|Subclass

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 applicant.  

we Disclosure Form
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Sheet2 of3

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 Inventor

by Applicant Paul James Mahone
(Use several sheets if necessary) Filing Date Group Art Unit

May 21, 2014
 

Change(
to docu

/RKC.

4/28/2¢d 
 

 

U.S. Patent Documents

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

33 6,037,723 3/14/2000 Shaferetal.

3 6,088,643 07/11/2000 Longet al.

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

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

[sama[sani[waasa||__|

 

 

Ww 

Ww

6,763,541 7/20/2004 Mahoneyetal.

6,789,284 09/14/2004 Kamp

4 6,804,848 10/19/2004 Rose

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

=) led 46|6,883,191HEEOOF,O95 Gaboury et al.

37

38

39

40

4]

42

43

4

 

B ~ 7,022,113 04/04/2006 Lockwoodetal.

7,389,554 6/24/2008 Rose

7/8/2014 Mahoneyetal.

Foreign Patent Documents or Published Forei

Examiner Signature Date Considered

ent

17 4

oo

9

50

31

52

53

 
EXAMINER:Initials citation considered. Draw line throughcitation if not in conformance and not considered. Include copyof this form with
next communication to applicant.  

ule Disclosure Form
EXHIBIT 2003
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Sheet _1 of3

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 Inventor

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|lf Appropriate

ft|13933,285 Palashewski FP Yano
Pfaf tartaeze Palashowskieial ||| ania
fs tantaea7 Palashowskieial ||| ania

6 2010/0174198|7/8/2010 Younget al.

7 2010/0206051|08/2010 Mahoney

8 2011/0306844|12/15/2011 Young

9 2014/0007656|1/9/2014 Mahoney

[Fefamsorsrsie[oman[wecwieaar|||_|
[Fafamisoionst[rsa[aieSsSdCdCCS”
[Finamano[onianeowas||+i——~d
[FisPamamsrs[onianeowns||+i——_~*d
PFePanama[onsane[roma|||—_~+t
PFs[anamsoaie[osama[romaa||_+|——_~+t
Pfc[amamsoaig[osama[suomis~~~——S«dSCSSS—*d
[Firfanamsear[onsane[ren||+i—_~*d

18|2014/0259433|9/18/2014 Nunnetal.

19|2014/0259434|9/18/2014 Nunnetal.

20|2014/0277611|9/18/2014 Nunnetal.

21|2014/0277778|9/18/2014 Nunnetal.

[2Pranaforwa0ie[rumen||iY
fsfsimsm—fransise[vane«YS
PaFimfransisr[wane«SS
PFsfssinisi[ansioee[maar||iY
Pasfssuieofronsies|sioeanrat||iY

Date Considered

 

 

 

 

 

   
next communication to applicant.  

ule Disclosure Form
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Modified form PTO/SB/08A(04-07) OMB 651-0031
US Patent & Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Substitute for form 1449A/PTO po7 Complete if Known
Application Number Unknow]4/283,675

INFORMATION DISCLOSURE Filing Date -Herewith May 21, 2014
STATEMENTBY APPLICANT Paul James Mahoney

(Use as many sheets as necessary

 

Attorney Docket No: 3500.019US2 

US PATENT DOCUMENTS
USP Document Number Publication Date Nameof 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,etal.
US-5,904,172 5/18/1999 Gifft, James Edwin, etal.
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

r . US-7,022,113 4/2006 |+4+6/2063"" Lockwood, Jeffrey SChange(s) Soret

 

   
 

to document,

/RKCY FOREIGN PATENT DOCUMENTS
4/28/2011 Foreign Document Number Publication Date Nameof Patenteeor Applicant of cited DocumentInitial *

|___-|AU-2008353972 11/8/2012 Hilden, Matthew Glen, etal. |
|—__—|CA-2720467C 12/10/2013. [Mahoney, Paul James,etal. [|
|[WO-0003628A2 va7v2000|

 

 
OTHER DOCUMENTS -— NON PATENTLITERATURE DOCUMENTS

Examiner|Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
Initial * 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.
"Application Serial No.
"Application Serial No.
"Application Serial No.

 

 

"Application Serial No. 12/936,084, Responsefiled 05-10-13 to Non Final Office Action
mailed 01-10-13", 13 pgs.

"Application Serial No. 12/936,084, Responsefiled 11-08-12 to Non Final Office Action
mailed 08-02-13", 13 pgs

 
EXAMINER DATE CONSIDERED
 

* EXAMINER: Initial if reference considered, whetherornot citation is in conformance with MPEP 609. Drawline through citation if POSIBERNCEE Care!
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark hereif English language ransrarigilissighed

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.S/ eeePage28
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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

P.O. 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 chargesor 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 neednotset 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 reasonsfor 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 reasonsas 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 maybe allowable on its own

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

some ofthe features recited in the dependent claim andits base claim(s), which combination of

features may notinclude all of the limitations identified in the Examiner’s reasons for allowance.

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 27



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 28

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.doc

Attorney’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 andsend this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissionerfor Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (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 changeof 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.O. BOX 1022 I hereby certify that this Fee(s) Transmittal is being deposited with the United

— States Postal Service with sufficient postage for first class mail in an envelope
MINNEAPOLIS, MN 55440-1022 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below. 

 

   
  
      

 

     
    
 

(epositor's name)

(Signature)

(ate)

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 ISSUE FEE TOTAL FEE(S) DUE DATE DUE

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

EXAMINER ART UNIT CLASS-SUBCLASS

SANTOS, ROBERTG. 3673 005-713000 

1. Change of correspondence addressor indication of "Fee Address" (37| 2. Forprinting on the patent frontpage, list
CFR 1.363).

(1) the namesofup to 3 registered patent attorneys
[ ] Change of correspondence address (or Change of Correspondence) or agents OR,alternatively, 1 Fish & Richardson P.C.
Address form PTO/SB/122) attached.

 

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

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

 

 
 

 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor 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. Completionof this form is NOTa substitute for filing an assignment.

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

Select Comfort Corporation 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: 4b. PaymentofFee(s): (Please first reapply any previously paid issue fee shown above)

[X] Issue Fee [ ] Acheck inthe amountofthe fee(s) is enclosed.

[ ] Publication Fee (No small entity discount permitted) [ ] Paymentby credit card. Form PTO-2038 is attached.
[ ] 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 1.29 NOTE:Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue fee

paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

[ ] 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.

[ ] Applicant changing to regular undiscountedfee status. NOTE:Checkingthis box will be taken to be a notification of loss of entitlement to small or
micro entity status, as applicable.

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:TheIssue 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 RegistrationNo. _63,947  

61530708.doc
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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 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance

UTILITY APPL ISSUE FEE
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Sub-Total in

Description Fee Code Quantity USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 

Sleep NumberCorp.
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Electronic AcknowledgementReceipt

Application Number: 14283675

International Application Number:

Confirmation Number: 5177

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

ee

Paymentinformation:

FE

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

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

133117

1 Issue Fee Payment (PTO-85B) IssueFee.pdf 3d478564bcd6f569d75b8003445dfae79ee 9H
574e

Information:

2 Fee Worksheet (SB06) fee-info.pdf 2b6bfb625 1a7fc834ad9cc381 4f2ad8aa963f,
oBf2

Information:

This AcknowledgementReceipt 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: SONMISSIONER FOR PATENTS
Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

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

 
 
   

CONFIRMATION NO.5177

26191 CORRECTEDFILING RECEIPT

ROBOX1022 OOWL.UN
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 mustinclude the following identification information: the U.S. 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 onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Paul James Mahoney,Stillwater, MN;
Matthew Glen Hilden, Robbinsdale, MN;

Matthew WayneTilstra, Rogers, MN;
Applicant(s)

Select Comfort Corporation, Minneapolis, MN;
Assignment For Published Patent Application

Select Comfort Corporation, Minneapolis, MN

Powerof 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
whichis a 371 of PCT/US08/59409 04/04/2008

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see htto://www.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin 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 numberof your priority application, to be usedfor 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 U.S. 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 thefiling 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-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline 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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter 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 grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof 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" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile 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
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations 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:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: SONMISSIONER FOR PATENTS
Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

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

 
 
   

CONFIRMATION NO.5177

26191 UPDATED FILING RECEIPT

ROBOX1022 (OO00.00
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 mustinclude the following identification information: the U.S. 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 onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Paul James Mahoney,Stillwater, MN;
Matthew Glen Hilden, Bobbisndats, MN; Robbinsdale

Matthew WayneTilstra, Rogers, MN;
Applicant(s)

Select Comfort Corporation, Minneapolis, MN;
Assignment For Published Patent Application

Select Comfort Corporation, Minneapolis, MN

Powerof 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
whichis a 371 of PCT/US08/59409 04/04/2008

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin 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 numberof your priority application, to be usedfor 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 U.S. 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 thefiling 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-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline 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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter 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 grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof 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" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile 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
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations 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:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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Attorney Docket Number 3500-019US82 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 Mahoney   
 

Residence Information (Select One) i US Residency &3 NonUS Residency {©Active US Military Service 

City|Stillwater State/Province MIN (Country of Residence |US

 
     

Mailing Address of Inventor: 

 

 

    

Address1 1331 Dallager Ct

Address2

City Stillwater State/Province MN

Postal Code 55082 Country US
 

   
 

Inventor2.
 

Prefix|Given Name Middle Name Family Name Suffix 

Matthew Glen Hilden   
 

Residence Information (Select One) i! US Residency %S NonUS Residency Active US Military Service  
     
 

City Robbinsdale State/Province MIN (Country of Residence|US
pobbinsdale

Mailing Address of Inventor:

Address1 4310 Toledo Ave. N 

Address 2
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Title of Invention System and Method for Improved Pressure Adjustment

City Rebbisndale Robbinsdale State/Province MN

 
 

    
Postal Code 55422 Country US    
 

Inventor3.
 

Prefix|Given Name Middle Name Family Name Suffix 

Matthew Wayne Tilstra   
 

Residence Information (Select One) i! US Residency %S NonUS Residency Active US Military Service 

City|Rogers State/Province MN Country of Residence US

 
     

Mailing Address of Inventor: 

 

 

    

  
 

   

Address 1 13915 Hill Place Dr

Address2

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.doc
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Electronic AcknowledgementReceipt

Application Number: 14283675

International Application Number:

Confirmation Number: 5177

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

ee

Paymentinformation:

 
Submitted with Payment

File Listing:

Document sigs File Size(Bytes)/ Multi Pages|"Number"|__PeewmentDesaiption|FileName Message Digest (if appl.)

Requestfor Corrected Filing Receipt Request.pdf bSd6ddc632aad54567749ead54354a5ef55

Warnings:
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Information:

183028

Requestfor Corrected Filing Receipt FilingReceipt.pdf 78df0bdd04521d7e9bd3b6bac41eadb1d74
03424

Information:

Application Data Sheet SuppADS.pdf 65fc29cff3609f2e1 aa86516055c0109179828

Information:

This is not an USPTO supplied ADSfillable form

This AcknowledgementReceipt 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 
Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 43



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 44

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 IMPROVED PRESSURE

ADJUSTMENT

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST 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 ofthe original Filing Receipt showing the desired changesis attached for

your convenience.

Nofee is believed to be due. If, however, there are any necessary chargesor 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

P.O. 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 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

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS 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 REPLYTO THIS NOTICE:

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

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

If the ENTITY STATUSis changed from that shown above, on PART B - FEE(S) TRANSMITTAL,complete section number5 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 amountof small entity
fees.

II. PART B - FEE(S) TRANSMITTAL,orits 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 isfiled, 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 equivalentof Part B.

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. 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
P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (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"formaintenance fee notifications.

 

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

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
have 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 & RICHARDSONP.C. (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)

(ate) 
 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. 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-SUBCLASS

SANTOS, ROBERT G 3673 005-713000

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

LI Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor 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.

2. For printing on the patent front page,list  
(1) The namesofup to 3 registered patent attorneys
or agents OR,alternatively,  
(2) The nameofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

   

  

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : LV individual LJ Corporation or other private group entity (J Government

4a. The following fee(s) are submitted: 4b. Paymentof Fee(s): (Please first reapply any previously paid issue fee shown above)
L] Issue Fee LIA checkis enclosed.

_] Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LT Advance Order - # of Copies [I The directoris hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy ofthis form).

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

| Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

 

Lj 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 ofloss of entitlement to micro entity status.

  
Lj Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification ofloss of entitlement to small or micro

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

  

  

Authorized Signature Date

Typed or printed name Registration No.

——ooOEEHE
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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

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. 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)
(Applicationsfiled 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.
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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 whichis to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This 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, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respondto a collection of information unlessit displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this informationis
35 U.S.C. 2(b)(2); (2) furnishing of the informationsolicited 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 mayresult in termination of
proceedings or abandonmentof the application or expiration of the patent.

The information provided by youin 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 Memberwith 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 managementpractices 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, Sfat nunlesabdeasy
enforcement agency,if the USPTO becomes awareof a violation or potential violation of law orpegwatizsn3
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Application No. Applicant(s)
14/283,675 MAHONEYETAL.

 Notice of Allowability anes SANTOS aeont Steeat Inventor to File)
No

-- The MAILING DATEof 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 PATENTRIGHTS. This application is subject to withdrawal from issueatthe initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

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

LIA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2. (J An election was madebythe applicant in responsetoa restriction requirementsetforth during the interview on ; the restriction
requirement and election have been incorporated into this action.

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

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

PPHfeedback@uspto.gov.

 

4. F Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).

Certified copies:

a)OJ All b)[L) Some “*c) [J Noneof the:

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

2. C1 Certified copies of the priority documents have beenreceived in Application No.

3. [1] Copiesof the certified copies of the priority documents have been receivedin 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 ABANDONMENTofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

5. [J] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.

C1 including changes required by the attached Examiner’s Amendment / Commentorin the Office action of
Paper No./Mail Date .

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

6. [] DEPOSIT OF and/or INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. KJ Examiner's Amendment/Comment

2. [] Information Disclosure Statements (PTO/SB/08), 6. KJ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [] Examiner's Comment Regarding Requirement for Deposit 7. OJ Other .
of Biological Material

4. J Interview Summary (PTO-413),
Paper No./Mail Date .

/ROBERT G. SANTOS/

Primary Examiner, Art Unit 3673 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability ito er No./Mail DatePTOL-S7, Sad.oNEARENC
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 underthe pre-AJAfirst to invent provisions.

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

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

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

paymentofthe issuefee.

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 amendmentwith respect to

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

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

7, 2016 have been respectfully withdrawn. Since the Terminal Disclaimerfiled 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 pertinentto all of the limitations

Sleep NumberCorp.
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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

paymentof the issue fee and, to avoid processing delays, should preferably accompanythe 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 numberis (571)272-

7048. The examiner can normally be reached on Mondaythrough Friday, 11:00 a.m. to 7:30

p.m.

Examinerinterviewsare 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. Cuomocan be reached on (571) 272-6856. The fax phone numberfor the

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

maybe 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 hitp://pair-direct.uspto.gov. Should you have questions on accessto 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)

 . we . 14/283,675 MAHONEYETAL.
Examiner-Initiated Interview Summary _ _

Examiner Art Unit

ROBERT G. SANTOS 3673

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

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

(2) STUART A. NELSON. (4)

Date of Interview: 14 April 2017.

Type: |X] Telephonic [-] Video Conference
[] Personal [copy given to:[] applicant [J] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes IX] No.
If Yes, brief description:

Issues Discussed ([]101 []112 (J102 (J103 Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 76.

Identification of prior art discussed: N/A.

Substance of Interview
(Foreachissue 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...)

Applicants' representative and the examiner agreed to the change to claim 16 as described in the examiner's
amendmentin order to place the application in full and proper condition for allowance.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substanceofinterview.

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

XJ] Attachment
/ROBERT G. SANTOS/

Primary Examiner, Art Unit 3673 
U.S. Patent and Trademark Office Sleep NumberCorp.PTOL-413B (Rev. 8/11/2010) Interview Summary RarerNenad 70414
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 14283675 MAHONEYETAL.

CPC- SEARCHED

PpCSymbotCTCCiate|Examiner|
A47C 27/08, 27/081, 27/082, 27/083, 27/10 10/01/2016|RS.
A61G 7/05769, 7/05776 10/01/2016
Y10T 137/3584, 137/36 10/01/2016

|RS.

ROBERT G SANTOS 3673                   | Examiner Art Unit 

GO5B 15/02 10/01/2016

UPDATED 4/11/2017

CPC COMBINATION SETS - SEARCHED

US CLASSIFICATION SEARCHED

Class|SS—CSubclass|Sate|SExaminer
|706, 710, 713, 714,644,654,655.3|10/01/2016 RS.706, 710, 713, 714, 644, 654, 655.3 10/01/2016

137 224, 223 10/01/2016 ABS.
700 10/01/2016

Above UPDATED 4/11/2017

SEARCH NOTES

Search Notes

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

EASTImage, Text and CPC Searches 10/01/2016
EAST Image, Text and CPC Searches 4/11/2017 & R.S.

4/14/2017

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group
CPC Symbol[5ss 644, 654, 655.3, 706, 710, 713, 714 a

 
U.S. Patent and Trademark Office Part ofPapa)OR70414
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INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group
CPC Symbol

4/14/2017

15020tareRS 
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Page 1 of 1

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
Www. uspto.gov

 
BIB DATA SHEET

CONFIRMATIONNO. 5177

SERIAL NUMBER|FILINGor 371(c) GROUP ART UNIT [ATTORNEY 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;

EK CONTINUING DATA KREEKREREKEREKRERERERERERERE

This application is a CON of 12/936,084 10/01/2010 PAT 8769747
which is a 371 of PCT/US08/59409 04/04/2008

RK FOREIGN APPLICATIONS KEEKEKREKERERERERERERERERER

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
06/02/2014

Foreign Priority claimed ves t4No STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met O Yes Wino C) Met after COUNTRY DRAWINGS CLAIMS CLAIMSAllowance
Verified and /ROBERT G

SANTOS/ MN 8 20 4
Acknowledged Examiner's Signature Initials

ADDRESS

FISH & RICHARDSONP.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._ sto. Charge/credit DEPOSIT ACCOUNT

for following:  
 

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

Issue Classification| ,,553675 MAHONEYET AL.

ROBERT G SANTOS 3673

cPc

 
 

 

 
 

A47C

 
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

U.S. Patent and Trademark Office Sleep NumeroNo. 20170414
EXHIBIT 2003

TTTTTPROT
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification| ,,553675 MAHONEYET AL.

ROBERT G SANTOS 3673

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION

ts—“Csé‘CSCSCSCSdyS Po]icseoosoron[TT[TT
|

CROSS REFERENCE(S) peTPP 
Total Claims Allowed:

(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

U.S. Patent and Trademark Office Sleep NumeroNo. 20170414
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Page 59



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 60

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

Issue Classification| ,,553675 MAHONEYET AL.

ROBERT G SANTOS 3673

O Claims renumbered in the sameorderas presented by applicant

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

U.S. Patent and Trademark Office Sleep NumeroNo. 20170414
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 14283675 MAHONEYETAL.

Examiner Art Unit

ROBERT G SANTOS 3673

Rejected | Cancelled Non-Elected Appeal
= Allowed | Restricted Objected 12

3

4

5

6

7
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EASTSearch History

EAST Search History

EAST Search History (Prior Art)

‘Plurals :(TimeEEEeed fated feetbated

4@pd> "20161001" and (5/706 or 5/710 or US-PGPUB;}
45/713 or 5/714 or 5/644 or 5/654 or \ :
45/655.3 or 137/224 or 137/223 or
4700/17) .ccls.

avn an east ban sn ease en end ban sana ea enna nae nena nena gaya eens ease enya anese ea een ea eases eases easeseases eases a sean Rava an as ceesa aa eaasaseasasd feasasaseaeaesseaeasaseaeas devaeasaseaeasaseaeae Avavasaseaeasaseaeasaseaeasd

43945 5/706,710,713,714,644,654,655.3.ccls.

ween eeeee eeeeeeeeeeeeneeeeneeeeeeeeneeeeeeeeeeeeheeneeieeeeeeebeeeetbeehet

pd> "20161001" and L2

EEEEES BenEEEhet faet beEEE

42178 }L2 AND ( (A47C27/081 OR A47C27/10 OR|
¥A47C27/083 OR A47C27/082 OR
A47027/08 OR A61G7/05769 OR
1A61 G7/05776) .CPC.)

REEEEEEEEEEEaeEnabeeen fates!

pd> "20161001" and L4

navn en end Mansa ease nn enbasa enenn sa eaeas pa yaeas ys yaeas ps eaeas pauses ps yaeaspsyaeasysuaeasysyaeasaspaeaspspseaeaseseasasaasd NavavacangestspseseasasaaeasRaasasssyaeaeaseaeasasaaen Gassvasassaeaeassaead desaeaeasaaeasasaseaesaaeas

[L2 AND ( (A47C27/081 OR A47C27/10 OR [US-PGPUB; |
SUSPAT;
HUSOCR; |

'1A61G7/05776).CPC. AND (5/706 OR 5/710 |FPRS; EPO; |
YOR 5/655.3 OR 5/644 OR 5/713 OR 5/654 |(Po:
OR 5/714).OCLS.)

wenaeeee ed Sveasenseeed Renee eeeeeeeeeeeeneeeeneeneeneeneeeeeet beensereeee! haaneen! hasenent bee!

\@pd> "20161001" and L6
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EASTSearch History

\A47027/083 OR A47C27/082 OR HUSPAT; | 15:31
4727/08 OR A61G7/05769 OR HUSOCR;
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Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

DocumentDescription: Electronic TerminalDisclaimer- Filed Department of Commerce

Electronic Petition Request TERMINALDISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVERA
“PRIOR” PATENT

Title of Invention

SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

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

DX] This electronic Terminal Disclaimeris not being used for a Joint Research Agreement.

Select Comfort Corporation 100%

The owner(s) with percentinterest listed above in the instant application hereby disclaims, except as provided below,the
terminal part of the statutory term of any patent granted on the instant application which would extend beyondthe expiration
date of the full statutory term of prior patent number(s)

8769747

as the term ofsaid prior patent is presently shortened byany terminal disclaimer. The owner hereby agrees that any patentso
granted on the instant application shall be enforceable only for and during such period thatit and the prior patent are commonly
owned. This agreementruns with any patent granted on the instant application and is binding upon the grantee,its successors
or assigns.

In making the abovedisclaimer, the owner doesnotdisclaim the terminal part of the term of any 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 ofsaid prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patentlater:
- expiresfor failure to pay a maintenancefee;
- 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 terminatedprior to the expirationofits full statutory term as presently shortened by any terminal disclaimer.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

© Small Entity

© Micro Entity

@ Regular Undiscounted

| hereby declare thatall statements made herein of my own knowledgeare true and thatall statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge thatwillful false statements and
the like so madeare punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETEDBY THE SIGNATORY OR SIGNATORIES

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

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

Registration Number 63947

A sole inventor

A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
powerof attorneyin the application

A joint inventor; all of whom are signing this request

Signat

*Statement under 37 CFR 3.73(b)is required if terminal disclaimeris signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Filing Date: 21-May-2014

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 USC 111(a)

Sub-Total in
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Doc Code: DISQ.E.FILE

DocumentDescription: Electronic Terminal Disclaimer — Approved

Application No.: 14283675

Filing Date: 21-May-2014

Applicant/Patent under Reexamination: Mahoney

Electronic Terminal Disclaimer filed on=April 14, 2017

ix] APPROVED

This patentis subject to a terminal disclaimer

[] DISAPPROVED

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

U.S. Patent and Trademark Office
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Electronic AcknowledgementReceipt

Application Number: 14283675

International Application Number:

Confirmation Number: 5177

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

ee

Paymentinformation:

FE

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

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf 2a0bd0033cbe24a86898f461 Obf1f96bd8be
7a9d4

Information:

2 Fee Worksheet (SB06) fee-info.pdf 2£53712de4305d66e2b9d46cfd367d5eb1 2a
acd46

Information:

This AcknowledgementReceipt 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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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. : 14/283,675 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

P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO ACTION OF OCTOBER07, 2016 

Please consider the following reply.
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136328
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Multipart Description/PDFfiles in .zip description

Applicant Arguments/Remarks Made in an Amendment poefo
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This AcknowledgementReceipt 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling 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 : 8of 11

REMARKS

Claims 1-18 and 21-24 are pending, with claims 1, 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 21-24 have been added. Support for the amendments

and new claims can be found throughoutthe specification. No new matter has been introduced.

ExaminerInterview

An examinerinterview 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 referencesat 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 amendmentto claim 1, and has doneso herein.

Statutory Double Patenting

Claims 1-15 and 17-20 were rejected under 35 U.S.C. § 101 as claiming the same

invention as that of claims 1-19 of U.S. 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 U.S. Pub. No. 2007/0227594 (Chaffee) in view of U.S. Pat. No. 7,022,113

(Lockwood). Claims 3, 11 and 18 were rejected under 35 U.S.C. § 103 as being unpatentable

over U.S. Pub. No. 2007/0227594 (Chaffee) in view of U.S. Pat. No. 7,022,113 (Lockwood) and

further in view of U.S. Pat. No. 6,789,284 (Kemp).
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Without conceding the merits of the rejections and to move the prosecution forward (and

as agreed to in the examinerinterview), 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 housing1s

calculated based upon the desired pressure setpoint for the air chamber and a pressure adjustment

factor,” which was agreed during the November21, 2016 interview wasnotdisclosed 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 pressuretarget,

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 targetis

calculated to approximate the desired pressure setpoint for the air chamber as modified by the

pressure adjustmentfactor to account for differences between sensing pressure in the manifold

and sensing pressure in the air chamber,” whichis also not disclosed by the cited references.

Noneofthe 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 amendedrequires “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.”

Noneofthe cited references discloses calculating a pressure target that is different than the

desired pressure setpoint for the air chamber, let alone onethat 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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Independent claim 17 as amendedrequires “control logic that is programmed to

determine a manifold pressure target that corresponds to andis different than the desired pressure

setpoint.” Noneofthe cited references, alone or in combination, teach control logic programmed

to determine a manifold pressure target that correspondsto andis also different than a desired

pressure setpoint. Claim 17 also requires that the control logic is programmed to perform a

numberof additional steps, and “calculating a modified manifold pressure target that

correspondsto andis different than the desired pressure setpoint as a function of the adjustment

factor error,” which is also not disclosed by and ofthe cited references, alone or in combination.

Accordingly, claim 17 andall 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 independentclaims, 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.!

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 claimsis 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

12279490.docx

' For example, the Applicant does not concede that a POSITA would have been motivated to combine references as
indicated orthat the cited references teachall 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 ExaminerInterview.
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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 selecting a desired pressure setpoint for the air chamber;

calculating a pressure target for the pump housing, wherein the pressure targetforthe

pumphousingis calculated based upon the desired pressure setpoint for the air chamber and a

pressure adjustmentfactor;

adjusting pressure within the air chamber until a pressure sensed within the pump
 

housing is substantially equal to the pressure target;

determining an actual chamberpressure within the air chamber;

comparing the actual chamberpressure to the desired pressure setpoint to determine an

adjustmentfactor error, and

modifying the pressure adjustment factor based upon the adjustmentfactorerror.

2. (Currently Amended) The method of claim 1, wherein the pressure sensed within the

pumphousing is sensed simultaneously while the-step-ef adjusting pressure within the air

chamberfurther comprises-simultaneouslysen

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 adjustmentfactor is a multiplicative

pressure adjustmentfactor.

6. (Currently Amended) The method of claim 5, wherein the deflate pressure target for the

pumphousingis calculated by dividing the desired pressure setpoint for the air chamberby the
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multiplicative pressure adjustmentfactor.

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 adjustmentfactor is an additive

pressure adjustmentfactor.

9. (Currently Amended) The method of claim 7, wherein the inflate pressure target for the

pumphousingis calculated by determining the sum of the desired pressure setpoint for the air

chamberandthe additive pressure adjustmentfactor.

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 chamberuntil the sensed manifold pressure is within an

acceptable pressure target error range of the manifold pressure target;

determining an actual chamberpressure within the air chamber;

comparing the actual chamberpressure to the desired pressure setpoint for the air

chamberto determine an adjustmentfactorerror;

modifying the pressure adjustment factor based upon the adjustmentfactor 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 chamberuntil pressure sensed within the pump manifold

is substantially equal 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 adjustmentfactor.

14. (Currently Amended) The method of claim 10, wherein the manifold pressure targetis

[[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 ofthe 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 chamberand 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
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air chamber, wherein the pressure target is calculated based upon the desired pressure setpoint

for the air chamberand a pressure adjustmentfactor;

(d) adjusting pressure within the air chamberuntil a pressure within the pump housingis

substantially equal to the pressure target;

(e) determining an actual chamber pressure within the air chamber;

(f) comparing the actual chamberpressure within the air chamberto the desired pressure

setpoint for the air chamber to determine an adjustmentfactorerror;

(g) calculating an updated pressure adjustment factor based upon the adjustment factor

error; and

(h) repeating steps (b)-(g) [[with]] using the updated pressure adjustmentfactor in place of the

pressure adjustmentfactor.

17. (Currently Amended) A pressure adjustment system for an air bed comprising:

an air chamber;

a pumpin fluid communication with the air chamber, the pumpincluding 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 correspondsto andis different than the desired pressure setpoint, adjust

pressure in the air chamber until a sensed pump manifold pressure is substantially equal to the

manifold pressure target, determining an actual chamber pressure within the air chamberafter

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 chamberafter

adjusting pressure, calculating a modified manifold pressure target that correspondsto and is

different than the desired pressure setpoint as a function of the adjustment factor error, and

subsequently adjusting pressure in the air chamberuntil the sensed pump manifold pressure is

substantially equal to modified manifold pressure target in response to the input device receiving

a selection of the desired pressure setpoint at a subsequent timecapableofcaleulatine-amantfold

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 85



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 86

First Named Inventor : Matthew Glen Hilden Attorney’s Docket No.: 39870-0048002 / 201400140
Serial No. : 14/283,675
Filed : May 21, 2014
Page : 6of 11

 
18. (Original) The pressure adjustment system of claim 17, wherein the pressure sensing means

is a pressure transducer.

19.-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 chamberpressure is determined via the pressure sensing meanssensing 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 chamberuntil 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 housingis a pressure
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within a manifold in the pumphousing.
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Application No. Applicant(s)

 . va . 14/283,675 MAHONEYETAL.
Applicant-initiated Interview Summary _ _

Examiner Art Unit

ROBERT G. SANTOS 3673

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

(1) ROBERT G. SANTOS. (3)

(2) STUART A. NELSON. (4)

Date of Interview: 27 November 2016.

Type: |X] Telephonic [-] Video Conference
[J Personal [copy given to: [] applicant (FJ applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes IX] No.
If Yes, brief description:

Issues Discussed []101 (112 [102 103 others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1,70,16 and 17. 

Identification of prior art discussed: Lockwoodetal. '113.

Substance of Interview
(Foreachissue 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 referencesetc...)

Applicants' representative and the examiner discussed various proposed amendments (e.g., calculating a pressure

target for the pump housing or the pump manifold) which are considered to distinguish fully over the cited Lockwoodet
al. '113, reference, which primarily discloses an adjustment factor error with respect to an inflatable air chamber as
opposedto a pressure target for an associated pump housing or pump manifold. An updated search of the prior artwill
be conductedafter receipt of a formal amendment.

Applicant recordation instructions: The formal written reply to the last Office action must include the substanceofthe interview. (See MPEP
section 713.04). If a reply to the last Office action has already beenfiled, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whicheveris later, to file a statement of the substance of the
interview

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

[] Attachment
/ROBERT G. SANTOS/

Primary Examiner, Art Unit 3673 
U.S. Patent and Trademark Office
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substanceof Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be madeof record in the
application whether or not an agreement with the examiner was reachedat the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must befiled by the applicant. An interview does not removethe necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Businessto be transactedin writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that recordis itself
incomplete through the failure to record the substanceof interviews.

It is the responsibility of the applicant or the attorney or agent to make the substanceof an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made andto correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes andfilling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substanceof an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portionofthefile, and listed on the
“Contents” section ofthe file wrapper. In a personalinterview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephoneor video-conferenceinterview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondencefrom the examineris not likely before an allowanceorif other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
— Application Number (Series Code and Serial Number)
—Nameofapplicant
—Nameof examiner
— Date ofinterview

— Type of interview (telephonic, video-conference,or personal)
—Nameof participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
—Anindication whetheror not an exhibit was shownor a demonstration conducted

—Anidentification of the specific prior art discussed
— Anindication whether an agreement was reachedandif so, a description of the general nature of the agreement (may be by

attachmentof a copy of amendments or claims agreed as being allowable). Note: Agreementasto allowability is tentative and does
not restrict further action by the examinerto the contrary.

— The signature of the examiner who conductedtheinterview (if Form is not an attachmentto a signed Office action)

It is desirable that the examinerorally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unlessit includes, or is supplemented by the applicant or the examinerto include,all of the applicable items required below concerning the
substanceofthe interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
8) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendmentsof a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the argumentsis not
required. The identification of the argumentsis sufficient if the general nature or thrust of the principal arguments madeto the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize andfully
describe those arguments which heor she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcomeofthe interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substanceofan interview. If the record is not complete and
accurate, the examinerwill give the applicant an extendable one month time period to correct the record.

Examiner to Checkfor Accuracy

If the claims are allowable for other reasons of record, the examiner should sendaletter setting forth the examiner's version of the
statementattributed to him or her. If the record is complete and accurate, the examiner should placethe indication, “Interview Record OK” on the
paper recording the substanceof the interview along with the date and the examiner'sinitials.
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UNITED STATES PATENT AND TRADEMARKOFFICE

USPTO Automated Interview Request(AIR) 
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 scheduling 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 

 
Prefered Interview Typ

Telephonic

IT am the applicant or applicant's representative for this application.

8 UNITED STATESPATENT AND TRADEMARK OFFICE
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UNITED STATES PATENT AND TRADEMARK OFFICE
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United States Patent and TrademarkOffice
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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.com
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Application No. Applicant(s)

 14/283,675 MAHONEYETAL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
ROBERT G. SANTOS 3673 Na 

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

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If 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).

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed onSeeContinuationSheet.
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__

2a)L] This action is FINAL. 2b) This action is non-final.
3)L] Anelection was madebythe applicant in responsetoarestriction requirementset 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 exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5)X] Claim(s) 1-20 is/are pending in the application.

 
5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s) is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8)L] Claim(s)____is/are objectedto.
9)L] Claim(s) are subject to restriction and/or election requirement.

 

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

nito/www.uspte.gov/natenis/init events/poh/index.isp or send an inquiry to PPHieedback@uspte.aov.  

Application Papers

10)L] The specification is objected to by the Examiner.
11)] The drawing(s)filed on 21 May 2014 is/are: a)X] accepted or b)L_] 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)[] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)L] All b)[-] Some** c)L] Noneofthe:
1..] Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

Attachment(s)

1) X Notice of References Cited (PTO-892) 3) CT] Interview Summary (PTO-413)
: . Paper No(s)/Mail Date.

2) X Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) Ol Other:

 
Paper No(s)/Mail Date 

U.S. Patent and Trademark Office
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Continuation Sheet (PTOL-326) Application No. 14/283,675

Continuation of Status 1).Responsive to communication(s)filed on: 21 May 2014, 18 July 2014, 31 October 2014, 18 December 2014, 01
October 2015 and on 07 December 2015.
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Application/Control Number: 14/283,675 Page 2

Art Unit: 3673

DETAILED ACTION

Notice ofPre-AIA or AIA Status

1, The present application is being examined underthe pre-AIAfirst to invent provisions.

Double Patenting

2. The nonstatutory double patenting rejection is based on a judicially created doctrine

groundedin public policy (a policy reflected in the statute) so as to prevent the unjustified or

improper timewise extension ofthe “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 examinedapplication claim is either

anticipated by, or would have been obviousover, the reference claim(s). See, e.g., Jn 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

Ornum, 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

examinedapplication, or claims an invention madeas 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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Art Unit: 3673

underthe first inventorto file provisions of the AIA as explained in MPEP § 2159. See MPEP

§§ 706.02(1)(1) - 706.02(1)(3) for applications not subject to examination underthe first inventor

to file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR

1.321(b).

The USPTOInternet website contains terminal disclaimer forms which maybe used.

Please visit www.uspto.goy/patent/patents-forms. Thefiling 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 maybefilled 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 www_uspto.gov/patents/process/file/efs/guidance/eTD-info-f jsp. 

3. Claims 1-15 and 17-20 are rejected on the ground of nonstatutory double patenting as

being unpatentable over claims 1-19 of U.S. Patent No. 8,769,747. Although the claimsat 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 U.S. Patent No. 8,769,747. In other words,

claims 1-19 of U.S. 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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Art Unit: 3673

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 | of U.S. Patent No. 8,769,747 in view of U.S. Patent No. 7,022,113 to

Lockwoodet al. Claim 1 of U.S. 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 adjustmentfactor. Lockwoodet

al. provide the basic teaching of a method including calculating an updated factor error

(Lockwoodet 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 foundit obvious at the time the invention was made to modify the methodas recited in

claim | of U.S. Patent No. 8,769,747 to include the adjustmenterror as disclosed by Lockwood

et al. and to repeatall 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 U.S.C.

102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the
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Art Unit: 3673

statutory basis for the rejection will not be considered a new groundofrejection if the prior art

relied upon, and the rationale supporting the rejection, would be the same undereither status.

6. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which formsthe basis forall

obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained thoughthe inventionis not identically disclosed or described as set
forth in section 102,if the differences between the subject matter sought to be patented and the priorart
are such that the subject matter as a whole would have been obviousat 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 U.S. Pat. App. Pub. No. 2007/0227594 to Chaffee in view of Lockwoodetal.

‘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 anair 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 page4,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 chamberuntil a pressure within the pump housingis substantially equal to

the pressure target (as described on page4, 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 page4, in paragraph 0062).

However, Chaffee ‘594 does not specifically disclose the method steps of comparing the

actual chamberpressureto the desired pressure setpoint to determine an adjustmentfactorerror,
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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 methodincluding determining an adjustmentfactor error

(Lockwoodet al. utilize sensors to determine the error between the desired pressure end the

sensed pressure as described in column13, line 15) and modifying the adjustmentfactor based

upon the adjustment factor error (as described in column 13, line 21). The skilled artisan would

have foundit obvious at the time the invention was made to modify the methodas disclosed by

Chaffee “594 to include the adjustmenterror as disclosed by Lockwoodet 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 obviousat the

time the invention was madeto locate the sensor in the conduit within the housing since the

pressure immediately outside the housing in the conduit would be the sameas 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 adjustmentfactor 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. Lockwoodet al. provide the basic teaching of a method wherein the

adjustmentfactor is a multiplicative adjustment factor (see column 12, lines 45-48). The skilled

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 100



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 101

Application/Control Number: 14/283,675 Page 7

Art Unit: 3673

artisan would have foundit obviousat the time the invention was made to modify the method as

disclosed by Chaffee °594 to include the adjustment error as disclosed by Lockwoodetal. 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, Lockwoodetal. further teach wherein the pressure

adjustmentfactor is an additive pressure adjustment factor (see column 3, line 21). The skilled

artisan would have also found it obviousat the time the invention was made to modify the

method as disclosed by Chaffee °594 to include the adjustmenterror 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 showsthe 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 page3, in paragraph 0059); selecting a desired pressure setpoint for the air chamber

(as described on page4, 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 chamberpressure within the air chamber(as described

on page4, 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 chamberuntil the sensed

manifold pressure is within an acceptable pressure target error range of the manifold pressure

target; comparing the actual chamberpressure to the desired pressure setpoint to determine an

adjustmentfactor error; modifying the pressure adjustment factor based upon the adjustment

factor error; and storing the modified pressure adjustment factor in memory. Lockwoodetal.

provide the basic teaching of a method including determining an adjustment factor error

(Lockwoodet 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 adjustmentfactor based

upon the adjustment factor error (as described in column 13, line 21). The skilled artisan would

have foundit 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 Lockwoodet al. since such would

further improve the ability of the method to achieve the desired pressure. Furthermore, the

skilled artisan would have foundit obviousat the time the invention was madeto locate the

sensor in the conduit within the manifold since the pressure immediately outside the housing in

the manifold would be the sameas 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 theart.

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 adjustmentfactor is calculated by dividing the desired pressure setpoint by a deflate

pressure adjustment factor. Lockwoodetal. provide the basic teaching of a method wherein the

adjustmentfactor is a deflate adjustment factor (see column 12, lines 45-48). The skilled artisan

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 102



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 103

Application/Control Number: 14/283,675 Page 9

Art Unit: 3673

would have found it obviousat the time the invention was made to modify the method as

disclosed by Chaffee ‘594 to include the adjustmenterror as disclosed by Lockwoodetal. 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 ofthe desired pressure setpoint and

an inflate pressure adjustment factor. Lockwoodetal. further teach wherein the pressure

adjustmentfactor is an inflate pressure adjustment factor (see column 3, line 21). The skilled

artisan would have also found it obviousat the time the invention was made to modify the

method as disclosed by Chaffee “594 to include the adjustmenterror 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 page4, in paragraph 0062); (d) adjusting pressure within the air

chamberuntil a pressure within the pump housingis 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 page4, in paragraph 0062).
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However, Chaffee “594 does not specifically disclose the method steps of (f) comparing

the actual chamberpressure to the desired pressure setpoint to determine an adjustmentfactor

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. Lockwoodet

al. provide the basic teaching of a methodincluding calculating an updated factor error

(Lockwoodetal. 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 foundit obvious at the time the invention was made to modify the method as disclosed by

Chaffee ‘594 to include the adjustmenterror as disclosed by Lockwoodet al. and to repeatall the

steps since such would further improve the ability of the method to achieve the desired pressure.

With respect to claims 17, 19 and 20, Chaffee ‘594 showsthe 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 andat 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 adjustmentfactor, adjusting pressure within the air chamber until the sensed manifold

pressure is within an acceptable pressure target, and comparing an actual chamberpressureto the
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desired pressure setpoint (as described on page4, 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 chamberuntil the sensed manifold pressure is within an

acceptable pressure target error range of the manifold pressure target, comparing an actual

chamberpressure to the desired pressure setpoint to quantify an adjustmentfactor error, and

calculating an updated pressure adjustment factor based upon the adjustmentfactorerror.

Lockwoodet al. provide the basic teaching of a method including determining an adjustment

factor error (Lockwoodet 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 adjustmentfactor error (as described in column 13, line 21). The skilled artisan

would have found it obviousat the time the invention was made to modify the method as

disclosed by Chaffee to include the adjustmenterror as disclosed by Lockwoodet al. since such

would further improvethe ability of the method to achieve the desired pressure. Furthermore,

the skilled artisan would have found it obviousat the time the invention was madeto locate the

sensor in the conduit within the manifold since the pressure immediately outside the housing in

the manifold would be the sameas 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-AIJA 35 U.S.C. 103(a) as being unpatentable

over Chaffee “594 in view of Lockwoodet al. ‘113 as applied to claims 1, 10 and 17 above, and

further in view of U.S. 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

Lockwoodet 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 column3, lines 57-58). The skilled artisan would have foundit

obviousat the time the invention was made to modify the method of Chaffee as modified by

Lockwoodet al. to include the pressure transducer as disclosed by Kempsince such transducers

are reliable and accurate means for sensing the pressure.

Conclusion

9. The prior art made of record and notrelied upon is considered pertinent to Applicants’

disclosure: Nunnetal. “879, Nunnet al. “457, Mahoneyetal. ‘137 and Fleury etal. “339.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ROBERT G. SANTOS whose telephone numberis (571)272-

7048. The examiner can normally be reached on Mondaythrough Friday, 11:00 a.m. to 7:30

p.m.

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

supervisor, Peter M. Cuomocan be reached on (571) 272-6856. The fax phone numberfor 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

maybe 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 hittp:// pair-directuspto.goy. Should you have questions on accessto 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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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 Inventor

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|lf Appropriate

33|6,037,723 3/14/2000 Shaferetal.

34|6,088,643 07/11/2000 Longet al.

35|6,108,844 8/29/2000 Kraft et al.

36|6,161,231 12/19/2000 Kraft et al.

[sama[sani[waasa||__|

 

 

 

|
:

6,832,397 12/21/2004 Gaboury etal.

6,883,191 5/26/2005 Gaboury etal.

6,708,357 3/23/2004 Gaboury etal.

 

 

7,022,113 04/04/2006 Lockwoodetal.

7,389,554 6/24/2008 Rose

‘m,

53

 

8,672,853 3/18/2014 Young

|53.|8,769,747 7/8/2014 Mahoneyetal.

 
Examiner Signature Date Considered
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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 NamedInventor

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

00/03628A2

55|CA 2720467C|12/10/2013 CA

 
 

  01/27/2000 WO   
 
 

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. 08745110.0, Supplementary European Search Report mailed57
01/25/2012, 5 pages

58 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

60 Canadian Application Serial No. 2,720,467, Responsefiled 11/29/2012 to Office Action mailed
05/31/2012, 10 pages

Examiner Signature / Date Considered
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 14283675 MAHONEYETAL.

Ih | | ll ee Art UnitROBERT G SANTOS 3673

CPC- SEARCHED

=|Examiner||Dates

CPC COMBINATION SETS - SEARCHED

                     

US CLASSIFICATION SEARCHED

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

10/01/2016

SEARCH NOTES

Search Notes

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

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

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group
CPC Symbol
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 14283675 MAHONEYETAL.

Examiner Art Unit

ROBERT G SANTOS 3673

Rejected = Cancelled Non-Elected Appeal
2 Allowed +|Restricted Objected
(1 ‘Claims renumberedin the sameorderas presented by applicant Ol CPA O T.D. O1 #R.1.47

CLAIM DATE

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

(37 CER §1.98(b)) May 21, 2014
 
 

U.S. Patent Documents

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

14/675,355 Palashewskiet al. 03/31/2015

2015/0007393|01/08/2015 Palashewski

2015/0026896|01/29/2015 Fleury etal.

2015/0157137|06/11/2015 Nunnet al.

|
|
|
|
|

. 2015/0157519|06/11/2015 Stusynskietal.

. 2015/0182033|07/02/2015 Brosnanet al.

. 2015/0182397|07/02/2015 Palashewskietal.

. 2015/0182399|07/02/2015 Palashewskietal.

|
|
|
|
|

|

 

 

 

12/06/1988 Greeretal.

Fasnn0|eaves[water

reeon[oat
18. 5,144,706 09/08/1992 Walkeretal.

8,931,329 01/13/2015 Mahoneyetal.

8,966,689 03/03/2015 McGuireetal.

21. 8,973,183 03/10/2015 Palashewskietal.

[from[onaaois[suas[PP

Foreign Patent Documents or Published Forei

Examiner|Desig. Document Publication Country or
Initial ID Number Date Patent Office Class|Subclass

Examiner Signature Date Considered
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(37 CER §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
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
) OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING 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 & RICHARDSONP.C.(TC)

PO BOX 1022 MC
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 Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

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 paymentof 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 correspondencefiled 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

page 1 of 1
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Attorney Docket No.: 39870-0048002 / Client Ref: 201400140

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

First Named Inventor : Paul James Mahoney Art Unit : 3644
Serial No. :  14/283,675 Examiner :_ RichardG. Davis

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

Title : SYSTEM AND METHOD FOR IMPROVED PRESSURE

ADJUSTMENT

MAIL STOP MISSING PARTS

Commissioner for Patents

P.O. 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 chargesor 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 26191

Fish & Richardson P.C.

Telephone: (612) 337-2538
Facsimile: (877) 769-7945

61249692.doc
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Altorney Docket No.: 39970-0048002 f Client Ref. 201400749 PTOPAIAOT (08 12)
Approves for use thicugh 0197/2014, OMe 0951-0092

US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Yader tho Paperwork Reduction Aci af 1995, ac persons ara fotulied to respondio « collectionof Information untess ft displays valid CMB control number,    

DECLARATION (87 GFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.76) 
 
 

    

 

 
 

it
reeoton [SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

 AAAAAAAAASSonnAAREEHERR EEEE ERRenesemnBOMeREE 5SANRILAAADAAAASAAU RENE ERNEEREEEEE!

As the below named Inventor, | horoby declare ihat:

This deciaration=[ } The attached application, or
ls directed to:

{X] United States application or PGT international application
number 44/283,875

fledon May 21,2044.
eneencncecnnanancnccennwnnncnneccece:re 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  

 
 

  

The above-identitied applicaiion wes mada or auihorized to be made by me.

{ believe that i am the original inventor or an original joint invenior of a claimed invention In the application.

| hereby acknowledge that any willful false statement made in this deciaration Is punishable under 18 8.6. 4001
by fine or imprisonment ef not more thanfive (6) yoare, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information In documentsfiled in a pateni appilcation that may
vontributeto identity theif. Personal Information such as social securily numbers, bank account numbers,or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for paymant purposes} Is never required by the USPTO
to support & pctition or an application. if this typo of personalInformailon Is included In documents submitted to the USPTO,
peiitioners/applicants should consider redacting such personalInformationfrom the documenis before submitting themto the
USPTO.Petitioner/appticant fe advised that the record of « patent appilcation |s available to the public afier publicationof the
application (unless a non-publication request in compliance with 37 CFR 1.213(a)Is made In the appiication) orIssuance of a
patent. Furthermors, ihe record from an abandoned application may also be available lo the public if tite upplication ts
referencedin a published application or an issued patont (see 37 CFR1.14), Checks and cradii card authorization forms
PTC-2038 submiited for payment purposes are not retainedin the applicationfile and therefore are not publicly available.

LEGAL NAME OF INVENTOR

| Inventor, MatthewWa
Pek| Signature: _ a” xO    

  Nolet An application date sheet (PTO/SI414 of equivalent), inciuding narning ihe entire Inventive entity, must accompanyihis form
or must have been praviouslyfiled. Use an addilional PTOVAI/04 formfor each addilional Invonior,

Tala collection of information ia required by 36 U.S.C, 116 and 87 CFR 4.83, {hie information is requicod te obiain os reialn @ benef bythe publin which fsto file (and
Dy the USPTO to pracess} ant opptiation, Conildentiality Is governed Ly 36 U.S.C, 722 and 37 CER 4.44 and 4.74. Thit collection is extimated to taka 1 minuls io
complete, including gathering, preparing, end submitting the coipieied application torm to the USPTO, Time wit veiy depending upon the individual case. Any
comments on the gmount of ina you require: to complete this form and/or suygasiions for reducing this burden, should be sent to tho Chisf information Officar, UWS.
Patent and Trademark Otks, U.S. Department of Commerce, P.O, Box 1480, Alexandria, VA 22313-1460. DO NOT SEND FEES OF COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner ter Patenis, F.0, Box 1489, Alexandria, VA 22343-1459,

ifyeu need assistance in comploting tie form, ¢ail (-300-PT0-9199 and select opien 2.
6122221 3.doe

wars sar aammwe.

{ Amestenn LagaiNei ine, &4
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Attorney Docket Nu,: 39870-0048002 / Client Ref: 201406140
FIQUAIAG) (06-12)

Approved for uae through 013 12014, O48 6351-0032
U.S. Pateni and Tradscnork Cifice; U.S. DEPARTMENT OF COMMERCE

Vadarthe Papemwosk Raductlon Act 09 1605, ac persons ure requiucdlo respons te a colluction of Inignnation untaae i olzaiwys 2 valid OMB coatel nixeper“  Aaanennnneansas:AN,  
a

DECLARATION(37 CFR1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET(37 CFR 1.76)WAARAmanaaAs ++ 0889ovine—siyt"~= AanAARAARASARRRARERETE!onoAAAAAR >   

ETECLCRETETonnessaeesennceasenerester
  

 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
  

 

 

f
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  + OF ARANANANDON Att NNN ananee:

As the balow named inventer, ft hereby declare that:

This declaration [ ] The attached apoilcation, or
is diracled to:

{X] United States agplication or PCTtnternational appitcation
number 14/283,875

fiedon May 21,2014. ettnecnsereerstteestere, snesstanananessseeestet | eeereeneeereerneae

The shove-idcniified applicaiion was made or authorized to be made by nie,

| believe that! am tis original eventos of an original Joint inventerof a ciaimed inventionin the application.

i
}

hi hereby acknowledge that any willful false sialement made in this declaration Is punishable under 16 U.S.C. 1001
byfine or imprisonment of not more thanfive (5) years, or noth.

WARNING:

Patitioner/appiicant Is cautioned to avoid submitting psrsonai information in documentsfiled in a patent application that may
coniribuie to entity theit. Personal information such as social securiiy nuinbers, bank account numbers, or credit card numbers
(other than a check or credit caro authorization forra PTO-2038 submitted for payment purposes)is never required by the USPTO
to support a patition or an appiication. tf this lypa of personal informationis included in documents submited to the USPTO,
pétilioners/appiicants should consider redacting such personal infosination from tha documents before submitting them to the
USPTO.Petitioner/anpiicant !s advised thet the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 4.213(a) is madoin the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published aopiication or an issued patent {see 37 CFR 4.14). Checks and credit card authorization iorms
PTO-2036 submitted for payment purposes are not retainedin the application file and therefore are not publicly available.

 
 
 

 
 
 

 
  

LEGAL NAME OF INVENTOR

 

Inventor;=_Maithew’€GlenIlien Late (Opifonall :
 

  
 

 

Signature: een rancnnanvompains pee

Note: An appileation dats sheet (PTUO/SB/14 of equivaiont), including naming the entire inveniive anilly, must accompany this fom
of must hove been praviously Med. Use an additional PTOZAIA/D1forifor oach additional inventor.
 

This colicction of information Is required by 35. U.8 C. 146 and 37 CFR 1.63, The Information ts required to obtain of rotuin a benetit by tho public which fs to fle (oad iby the USPTO to process} uss uppilcation. Confidentlatily fs governed by 35 U.S.C, 122 ant 37 CFR 1.11 and 4.14. This collection is estimated to take 1 minute io
compote, including gathering, preparing, and submiltng the coriplated application formto the USPTO. Time wil vary opending upon the individual cass. Any
comments on the ammountof time you caquise ta comptete this form and/or suggesitens for reducing this burden, should be seat io the Chis! Information Officer, U.S.
Patent and Trademark Office, U.S, Department of Cuniimerce, P.O, Box 1450, Alexandria, YA 22313-1480. 9O NOT SEND FEES OR COMPLE FED FORMS TO :
THIS ADDRESS, SENE ‘TO: Commissioner tor Patents, P.O, Box 1450, Alexandria, VA 22372-4456, |

if you need assistance in completing the form, cell 1-600-PT0-9199 and select opti2. i
63222213.do0 !
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Altorney Dockel No.: 295/0-0848002 / Clint Raf, 207400140
PTOVASAIGS (06-12)

Aaproved fos tage through 01/31/25 4, OME O85 1-8092
U5. Matent and Tradomat: Office; U.S. DEPARTMENT OF COMMERCE

_peserenannnnnnnnnnnwnniliiad the Paperwork: RecucitenActof1995. go nortan : ud ; collect sation suteseNtdisplays 9 vail? OMB iauial cumbes.

( DECLARATION (37 CFR 1.64) POR UTILITY OR DESIGN APPLICATION USING AN
‘ APPLICATION DATA SHEET (37 CFR 1,76)>

rasan

Title of [
invention [SYSTEM AND IFTHOD FOR IMPROVED PRESSURE ADJUSTMENT

 we AAARasseeen===.SoeAAS 22NESEYSSSS SAAAADAESSSSR anveneneeenspeewemennneinenaanon seeaternatneneenacensRvtOUAEEAAA    

nnn;
AO AS08ERRSRROeCOSrrr29COOHAAR   anise aquariawren!

Asthe below namedinventor, | hereby declare that:

 

This declaration [ } The attached appiication, or
is diracied to;

{X] United States application or PCT internaticnai application
number 14/283,675 _..

fledon May27,2074.

i The above-identifie:! application was made er authorized to be made by me.

oanoeena i bolieve frat 1 am the original inventor Gr an originalJoint Inventor of a claimed invention in the application.

thereby acknowledge that any willful faise staternent made in this deciarationis punishable under 18 U.S.C. 1004
byfine or imprisonment of not rnore than five (5) years, or both.

WARRING:

Petitioner/applicant is cautioned te avoid submitting personal information in documents filed in a patent application that may
contribute to identity thefi. Personal information suchas social security numbers. bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for pay;nent purposes) is never required by the USPTO
to suppoii 2 patition or an application.If this type of personal infoimaiion is included in decurients submitted to the USPTO,
petitioners/applicants should considor redacting such parsonal Information from the decuinents before submitting them to the
USPTC.Peiilioner/appticant fs advised that the record of a patent application is available to the public aites publication of the
application (uniass a non-nubdiication request in compliance with 37 CFR 4.213(a} is nade in the appiication) or issuance of a
paient. Furthermore,the record from an abandoned application may aiso be available to the publicif the applicationIs
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
P10-2038 stiomiltied for payment purposes are not retainedin the application fiie and tnerefore are not publiciy available, i

 
 Soawnammes 

LEGAL NAME OF INVENTOR

inventor; Paul JapriesMahone} fo . ; Date (Optional);—a ‘

3 i? Z sy te *a ATEOLATREES|PerMeTTONRRETNEROINIANARSAAAS OS. 90.9.0 RRRIE=NEUARARAARSAAR

oN: A ast . . os, See ye cee gs eke ve. o Aaneavecae Se <
Note: An application datz sheet (PTO/SEH14 or eqiitWentd), mmudieg AaIgg dhe caine Kweaths ently, nisl aacamperiythis {1a
SF swt havebodSoyMad Legis of Wartat PTOVAUAG forest for each additionsyantor,

Signaturo: __.é~
  

  
 

“  

‘this collection of infomation is vequired by 35 U.S.C. 445 and 37 GER 1.63, The information is routed to obtaln or tatain @ bengtt by the public walehfs to tite (and
by the USPTOto process) an application. Contidontiatily is govemed by 65 ULS.C. 122 and 37 CFR 4.14 aii 1.14. This collectionis esiimatod {o tuke 1 minute te
complete, including gathering, preparing, and submitting the compisiad application form to the USPTO, Timo will vary depending upen ine individual case. Any
comments on the ameun! of time you sequire io compigic this form andior suggestions tor reducing thie biden, should be sentto the Chief Information Citices, U.S.
Patent and Trademark Offee, U.S, Densitrent of Commerce, PD. Box 1456, Alexancria, VA 22313-1450. OC NOT SEND FEES OR COMPLETEO FORMS TO
THIS ADURESS, SEND 10: Commissionerior Patents, P-O, Box 1460, Alexandria, VA 22342-1450,

it yeu need assisiance: In conmpieting the fore, call 7-860-P70-9192 and solect option 2.
§1222213.doo
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Electronic AcknowledgementReceipt

International Application Number: Bd

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Paymentinformation:

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

 
Applicant Response to Pre-Exam

Formalities Notice 3987 0048002submission.pdf
70d84b0fd1509ed4741014c8a3af/b6666ff|

Information:
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284171

Oath or Declarationfiled 39870048002Dec.pdf
bba9b38e15824fd5b30d54bf7ba3a918d79

15fe3

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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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 14/283.675>

Information Disclosure Statement Applicant

by Applicant Select Comfort Corporation
(Use several sheets if necessary) Filing Date Group Art Unit

(37 CER §1.98(b)) May 21, 2014
 
 

U.S. Patent Documents

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

14/675,355 Palashewskiet al. 03/31/2015

2015/0007393|01/08/2015 Palashewski

2015/0026896|01/29/2015 Fleury etal.

2015/0157137|06/11/2015 Nunnet al.

|
|
|
|
|

. 2015/0157519|06/11/2015 Stusynskietal.

. 2015/0182033|07/02/2015 Brosnanet al.

. 2015/0182397|07/02/2015 Palashewskietal.

. 2015/0182399|07/02/2015 Palashewskietal.

|
|
|
|
|

|

 

 

 

12/06/1988 Greeretal.

Fasnn0|eaves[water

reeon[oat
18. 5,144,706 09/08/1992 Walkeretal.

8,931,329 01/13/2015 Mahoneyetal.

8,966,689 03/03/2015 McGuireetal.

21. 8,973,183 03/10/2015 Palashewskietal.

[from[onaaois[suas[PP

Foreign Patent Documents or Published Forei

Examiner|Desig. Document Publication Country or
Initial ID Number Date Patent Office Class|Subclass

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 applicant.  

D é Form
3
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Sheet _2 of _2_

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 Corporation

(Use several sheets if necessary) Filing Date Group Art Unit
(37 CER §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 applicant.  
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Electronic AcknowledgementReceipt

International Application Number: Bd

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Paymentinformation:

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

Information Disclosure Statement(IDS)
Form (SB08)

 
IDS_Transmittal.pdf

¢1d7cc650189f7 191544434bcebf97 14a808)
1672

Information:
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This is not an USPTO supplied IDS fillable form

; ; 108647
Information Disclosure Statement(IDS)

Form (SBO8) PTO1449.pdf 2eb33bc2da102779bfe8a6667e743c28a85|
786cb

This is not an USPTO supplied IDS fillable form

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Attorney's Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

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

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please considerthe references listed on the enclosed PTO-1449 Form. Cited U.S. 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 documentsare priorart in regard to this

invention. Thefiling 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 statementis being filed before the receipt of a first action on the merits.

Apply any necessary chargesor 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 OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING 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 & RICHARDSONP.C.(TC)

PO BOX 1022 INOUE
MINNEAPOLIS, MN 55440-1022 007/54817

Date Mailed: 09/22/2015

INFORMATIONAL NOTICE TO APPLICANT

Applicantis 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 mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statementin 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 executedinventor's oath or declaration has not been received for the following inventor(s):
Paul James Mahoney
Matthew Glen Hilden

Matthew WayneTilstra

Questions aboutthe contents of this notice and the

requirementsit 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.

/ggasgedom/
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: SONMISSIONER FOR PATENTS
Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

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

 
 
   

CONFIRMATION NO.5177

26191 UPDATED FILING RECEIPT

ROBOX1022 (OO00.00
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 mustinclude the following identification information: the U.S. 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 onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Paul James Mahoney,Stillwater, MN;
Matthew Glen Hilden, Bobbisndale, MN;

Matthew WayneTilstra, Rogers, MN;
Applicant(s)

Select Comfort Corporation, Minneapolis, MN;
Assignment For Published Patent Application

Select Comfort Corporation, Minneapolis, MN

Powerof 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
whichis a 371 of PCT/US08/59409 04/04/2008

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin 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 numberof your priority application, to be usedfor 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 U.S. 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 thefiling 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-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline 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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter 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 grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof 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" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile 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
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations 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:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/283,675 Paul James Mahoney 39870-0048002
CONFIRMATION NO. 5177

26191 WITHDRAWALNOTICE

FISH & RICHARDSONP.C.(TC)

PO BOX 1022 INOUE
MINNEAPOLIS, MN 55440-1022 000000077945 156

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 abandonmentof 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-Webplease 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 accompaniedby a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonmentor a petition to
revive under 37 CFR 1.137, the status of the application has been returned to pendingstatus.

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.

/ggasgedom/
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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| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A <a
SCNasen(37 CFR 1.16(0)

TOTAL CLANS
INDEPENDENT CCAS

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* If the difference in column1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis 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

4700

         
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.DECfiled on the same date as this document.

GRANTED

||DISMISSED

||DENIED
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Office of Petitions: Decision Count Sheet Mailing Month

Application No. 14283675_MIMI
For US serial numbers: enter numberonly, no slashes or commas. Ex: 10123456

For PCT: enter "51+single digit of year of filing+last 5 numbers", Ex. for PCT/US05/12345, enter 51512345

Deciding Official: JOHNSON, NANCY

 

 

 

  Count(1) - Palm Credit 14/283,675

FINANCE WORK NEEDED IMIitIilDecision: "GRANT—i  
eee,
 

 
Notes

Count(2)
FINANCE WORK NEEDED

sciay,ennebnnnnusnnnauninnnnninnmnana

Decision:©hj, -  

 ff] Select Check Box for YES

 

  
FINANCE WORK NEEDED 

ecisio 3 na ~ [3 Select Check Bex fer YES

seveteeg

Decision Type: |NO!NE  
 

 

If more than 3 decisions, attach 2nd.
Initials of Approving Official (if required) count sheet & mark this box.

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 TrademarkOffice
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
Www .uspto.gov

 
 
   APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

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

PO BOX 1022

MINNEAPOLIS, MN 55440-1022

3744

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.com
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Commissionerfor Patents
United States Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

 
  In re Application of :
Mahoney et al. : DECISION ON PETITION

  

       
  

Application No. 14/283,675
Filed: May 21, 2014
Atty Docket No. 39870-0048002 

   

This is in response to the PETITION TO REVIVE APPLICATION UNDI
37 CFR §1.137(b) filed February 17, 2015, which is properly
treated under the provisions of revised 37 CFR 1.137(a).

        4 Ww
  

   
The petition is GRANTED.

 
  The above-identified application became abandoned effective

August 6, 2014 for failure to file a reply to the Notice to File
Missing Parts of Nonprovisional Application Papers mailed June
5, 2014. The Notice required payment of outstanding fees and
payment of the late surcharge’. A courtesy Notice of Abandonment
was mailed on January 28, 2015.

 
   
 

  

       
  

   
  Petitioner has satisfied the requirements of 37 CFR 1.137 for

revival of this application. This petition includes the
required reply in the form of payment of the fees, including
payment of the late surcharge per the Notice’; payment of the
petition fee; and the required statement of unintentional delay.
No terminal disclaimer is required for revival of this
application.

 
 

 

   
   
 

  
          

 
    The application is being forwarded to the Office of Patent

Application Processing for completion of pre-examination
processing.

     

' 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.”
* 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 (571) 272-3219. 

/Nancy Johnson/

Nancy Johnson

Attorney Advisor
Office of Petitions
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Attorney's Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

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

P.O. Box 1450

Alexandria, VA 22313-1450

PETITION TO REVIVE APPLICATION UNDER37 CEFR §1.137(b)

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 paymentofthe

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 NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 145



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 146

Electronic Patent Application Fee Transmittal

Filing Date: 21-May-2014

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 USC 111(a)

Sub-Total in

USD(S$)

Miscellaneous-Filing:

Pet. Revive Abandon App, Delay Pymt-Resp 1453 1 1769eeP Number Corp7o9
EXHIBIT 2003

IPR2019-00500

Page 146

Description Fee Code Quantity 
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Sub-Total in

USD(S$)

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Description Fee Code Quantity

Extension-of-Time

Miscellaneous:

Total in USD (S$) 3300
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Electronic AcknowledgementReceipt

ee

imine

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

ee

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 061050

Authorized User

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Sleep NumberCorp.
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File Listing:

Document gs File Size(Bytes)/ Multi Pages

Petition for review by the Office of
Petitions. PetRevive.pdf 382d55c2a60d9c7689606e751 1cf9236d57,

18b39b.

Information:

Fee Worksheet (SB06) fee-info.pdf
bc0b05bb572b6dc78052f2da3ac3bfe9c1 4

3d3bc

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450www.uspto.gov

14/283,675 05/21/2014 Paul James Mahoney 39870-0048002
CONFIRMATION NO.5177

26191 POA ACCEPTANCE LETTER

FISH & RICHARDSONP.C.(TC)

PO BOX 1022 INOUE000000073197/626
MINNEAPOLIS, MN 55440-1022

 
   

Date Mailed: 02/04/2015

NOTICE OF ACCEPTANCE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 07/18/2014.

The Powerof Attorney in this application is accepted. Correspondencein 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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
) OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING 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 & RICHARDSONP.C.(TC) LETTER
PO BOX 1022

MINNEAPOLIS, MN 55440-1022 MOC
Date Mailed: 02/04/2015

NOTICE OF ABANDONMENT UNDER37 CFR1.53 (f) OR (g)

The above-identified application is abandonedfor 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 abandonmentwithin 2 months from the mailing of
this notice of abandonmentbyfiling 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 copyof 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 wasfiled 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 mustbefiled promptly after applicant becomes aware of the abandonment and suchpetition 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, P.O. Box 1450, Alexandria, VA
22313-1450.

A copy of this notice MUSTbe 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 TRADEMARKOFFICE

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

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please considerthe references listed on the enclosed PTO-1449 Form. Cited U.S. patents

and patent application publications will be provided on request.

Under 35 USC §120,this application relies on the earlierfiling date of application serial

number 12/936,084,filed on October 1, 2010.

This statementis being filed before the receipt of a first action on the merits.

Apply any necessary chargesor 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
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Sheet_1 of _1_

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 Corporation
(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|lf Appropriate

 
 

[f+fresninorefrowmoun[Gaps|||_|
PF2[aosmorsia[rawa0[roomaaa|||_|
[Fs[awomise[inavanmowns||+i——~d
Pfsfami[enve02[Noma|||+

Deen| Patent Documents or Published Foreign Patent ApplicationsExaminer|Desig. Document Publication Country or Translation
Number Date Patent Office Class|Subclass|Yes No

 
 

Initial ID     
 

 Other Documents (include Author, Title, Date, and Place of Publication)
Examiner|Desig.

Initial ID Document  

Examiner Signature Date Considered

 EXAMINER:Initials citation considered. Draw line throughcitation if not in conformance and not considered. Include copyof this form with
next communication to applicant.  

D é Form
3

ute Disdcissu
EXHIBIT 200:
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Electronic AcknowledgementReceipt

International Application Number: Bd

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC 111)

Paymentinformation:

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

Information Disclosure Statement(IDS)
Form (SB08)

 
IDS_Transmittal.pdf

37e7d6be7b8337bc2dbel 84e1daddaa35f|
5cd90e

Information:
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This is not an USPTO supplied IDS fillable form

Information Disclosure Statement(IDS)
Form (SBO8) PTO1449.pdf 18f0cda814c32d6920Ff5 1b03d729d 1af4fc

88e

This is not an USPTO supplied IDS fillable form

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Attorney Docket No.: 39870-0048002 / 201400140

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

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

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please considerthe references listed on the enclosed PTO-1449 Form. Cited U.S. patents

and patent application publications will be provided on request.

Under 35 USC §120,this application relies on the earlierfiling date of application serial

number12/936,084,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 statementis being filed before the receipt of a first action on the merits.

Apply any necessary chargesor 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

6098092 1.doc
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Sheet _1 of3

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 Inventor

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|lf Appropriate

ft|13933,285 Palashewski FP Yano
Pfaf tartaeze Palashowskieial ||| ania
fs tantaea7 Palashowskieial ||| ania

6 2010/0174198|7/8/2010 Younget al.

7 2010/0206051|08/2010 Mahoney

8 2011/0306844|12/15/2011 Young

9 2014/0007656|1/9/2014 Mahoney

[Fefamsorsrsie[oman[wecwieaar|||_|
[Fafamisoionst[rsa[aieSsSdCdCCS”
[Finamano[onianeowas||+i——~d
[FisPamamsrs[onianeowns||+i——_~*d
PFePanama[onsane[roma|||—_~+t
PFs[anamsoaie[osama[romaa||_+|——_~+t
Pfc[amamsoaig[osama[suomis~~~——S«dSCSSS—*d
[Firfanamsear[onsane[ren||+i—_~*d

18|2014/0259433|9/18/2014 Nunnetal.

19|2014/0259434|9/18/2014 Nunnetal.

20|2014/0277611|9/18/2014 Nunnetal.

21|2014/0277778|9/18/2014 Nunnetal.

[2Pranaforwa0ie[rumen||iY
fsfsimsm—fransise[vane«YS
PaFimfransisr[wane«SS
PFsfssinisi[ansioee[maar||iY
Pasfssuieofronsies|sioeanrat||iY
PnFens[orn|sioenan«|

Examiner Signature Date Considered

 

 

 

 

 

   
EXAMINER:Initials citation considered. Draw line throughcitation if not in conformance and not considered. Include copyof this form with
next communication to applicant.  

D é Form
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Substitute Disclosure Form

Information Disclosure Statement

by Applicant
(Use several sheets if necessary)

Sheet2 of3

U.S. Department of Commerce|Attorney Docket No. Application No.

Patent and Trademark Office 39870-0048002 14/283.6752

First Named Inventor

Paul James Mahone

Filing Date

May 21, 2014
Group Art Unit 
 

U.S. Patent Documents
PublicationExaminer|Desig. Document Filing Date

Initial ID Number Date Patentee Class|Subclass|lf Appropriate

 

 

 

Pf|5,652,484 7/29/1997 Shaferet al. Pf
PF[snsaae[nee[siomir———Y
[Fw[sonsour[sisi[amir||+i——*d
[Fa[sonraosimiooman||+——_—+t
Pf[amare[ovina[tore|||—_~+t

33 6,037,723 3/14/2000 Shaferet al.

34|6,088,643 07/11/2000 Longet al.

35 6,108,844 8/29/2000 Kraft et al.

36|6,161,231 12/19/2000 Kraft et al.

[sama[sani[waasa||__|37

38

39

40

4]

42

43

4 6,804,848 10/19/2004 Rose

6,832,397 12/21/2004 Gaboury etal.

6,883,191 5/26/2005

7,022,113 04/04/2006

7,389,554 6/24/2008 Rose

‘m,

53

 

Gaboury etal. 

Lockwoodetal. 

8,672,853 3/18/2014 Young

|53.|8,769,747 7/8/2014 Mahoneyetal.

 
Examiner Signature Date Considered

 
EXAMINER:Initials citation considered. Draw line throughcitation if not in conformance and not considered. Include copyof this form with
next communication to applicant.  

D é Form
3

We DISCIOSU
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Sheet3 of3

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 NamedInventor

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

00/03628A2

55|CA 2720467C|12/10/2013 CA

 
 

  01/27/2000 WO   
 
 

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. 08745110.0, Supplementary European Search Report mailed57
01/25/2012, 5 pages

58 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

60 Canadian Application Serial No. 2,720,467, Responsefiled 11/29/2012 to Office Action mailed
05/31/2012, 10 pages

Examiner Signature Date Considered

 EXAMINER:Initials citation considered. Draw line throughcitation if not in conformance and not considered. Include copyof this form with
next communication to applicant.  

ule DiSclosu
EXHIBIT 200
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Electronic AcknowledgementReceipt

International Application Number: Bd

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC 111)

Paymentinformation:

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

Information Disclosure Statement(IDS)
Form (SB08)

 
IDS_Transmittal.pdf

b4d43faae775d38ce4fa6b50d4c0f0ccdf7c.

Information:
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This is not an USPTO supplied IDS fillable form

; ; 101609
Information Disclosure Statement(IDS)

Form (SBO8) PTO1449.pdf e616d988 IbaaeS5bd0c3e4041125173be224
69cc4

This is not an USPTO supplied IDS fillable form

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/AIA/82A (07-13)
Approved for use through 11/30/2014. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit 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 Powerof Attorney by Applicant form (PTO/AIA/82B)to identify the application to which the
Powerof Attorneyis directed, in accordance with 37 CFR 1.5, unless the application number andfiling date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Powerof Attorneyis
directed, the Powerof Attorney will not be recognized 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

SIGNATUREof Applicant or Patent Practitioner

. . . Registration
Patrick J. Bisenius Number

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.

[] *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 whichis to file (and by the USPTOto 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.Timewill 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 FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
60952393.doc

lf 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 0651-0035

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

POWEROF ATTORNEYBY APPLICANT

| hereby revokeall 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 maybeleft blankif information is provided on form PTO/AIA/82A.)

  

bx] | hereby appoint the Patent Practitioner(s) associated with the following Customer Numberas 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/AIA/82A)oridentified above:

26191
OR

| hereby appoint Practitioner(s) named in the attachedlist (form PTO/AIA/82C) 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 patent application referenced in the
attached transmittal letter (form PTO/AIA/82A)or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondenceaddressfor the application identified in the attached transmittal
letter to:

[] The address associated with the above-mentioned Customer Number
OR

xX The address associated with Customer Number: 26191
OR

Firm or
Individual Name

Address

 
City

Country

Telephone

am the Applicant (if the Applicantis a juristic entity, list the Applicant namein the box):
Select Comfort Corporation

  

 

 

 
Inventor or Joint Inventor(title not required below)

Legai 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’stitle if applicantis a juristic entity)

Person Who Otherwise ShowsSufficient Proprietary Interest (e.g., a petition under 37 CFR 1 46(b)(2) was granted in the
application or is concurrently being filed with this document i isti

_ SIGNATURE of Applicantfor Patent  

  

NOTE:Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. If more than one applicant, use multiple forms. 

C] *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 orretain a benefit by the public whichisto 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 theindividual case. Any comments on the amount
of time you require to complete this form and/or suggestionsfor 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 FORMSTO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic AcknowledgementReceipt

International Application Number: Bd

Title of Invention: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC 111)

Paymentinformation:

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

165084

 
Powerof Attorney 0048002poa.pdf a53c7b49bdc80ce3e3ab12300cfea92b156

Information:
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TotalFiles Size (in bytes) 165084

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING 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.

P.O. BOX 2938 INATAN0
MINNEAPOLIS, MN 55402

AACA00000068779437

Date Mailed: 06/05/2014

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number andfiling date have been accordedto this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHSfrom the date of this Notice within whichtofile all
required items below to avoid abandonment. Extensions of time may be obtainedbyfiling a petition accompanied
by the extension fee underthe provisions of 37 CFR 1.136(a).

« The statutory basicfiling fee is missing.
¢ The application search fee must be submitted.
¢ The application examination fee must be submitted.
* Additional claim fees of $ 420 as an undiscountedentity, including any required multiple dependentclaim fee,

are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

¢ Surcharge assetforth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any oneof:

«late submissionof the basicfiling 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.

SUMMARYOF FEES DUE:

The fee(s) required within TWO MONTHSfrom the date of this Notice to avoid abandonmentis/are itemized
below. No entity status discountis 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 15B.)

* $ 280 basicfiling fee.
*$ 140 surcharge.
* § 600 searchfee.
* $ 720 examination fee.

* § 420 for 1 independentclaims over3.
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* $(.0) previous unapplied payment amount.
*$ 2160 TOTAL FEE BALANCE DUE.

Items Required To Avoid Processing Delays:

Applicantis 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 mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statementin 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).

« A properly executedinventor's oath or declaration has not been received for the following inventor(s):
Paul James Mahoney
Matthew Glen Hilden

Matthew WayneTilstra

Replies mustbe received in the USPTOwithin the set time period or mustinclude 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 MPEP512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissionerfor Patents

P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web mayalternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the documentdescription "Applicant response to Pre-Exam Formalities Notice”.
https ://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Webplease 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-Webto submit your reply, you must include a copyofthis 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| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A <a
SCNasen(37 CFR 1.16(0)

TOTAL CLANS
INDEPENDENT CCAS

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* If the difference in column1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis 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 OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: SONMISSIONER FOR PATENTS
Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

20 414/283,675 05/21/2014 3744 0.00 3500.019US2

 
 
   

CONFIRMATION NO.5177

21186 FILING RECEIPT

SCHWEGMAN, LUNDBERG & WOESSNER, P.A.

P.O. BOX 2938 ACA000000068779436
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 mustinclude the following identification information: the U.S. 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 onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Paul James Mahoney,Stillwater, MN;
Matthew Glen Hilden, Bobbisndale, MN;

Matthew WayneTilstra, Rogers, MN;
Applicant(s)

Select Comfort Corporation, Minneapolis, MN
Assignment For Published Patent Application

Select Comfort Corporation, Minneapolis, MN

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 12/936 ,084 10/01/2010
whichis a 371 of PCT/US08/59409 04/04/2008

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin 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 numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 14/283,675
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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 U.S. 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 thefiling 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-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline 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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter 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 grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof 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" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile 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
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations 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:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Paul James Mahoneyetal.
Title: SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

Attorney Docket No.: 3500.019US2
Customer No.: 21186

PATENT APPLICATION TRANSMITTAL

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Weare transmitting herewith the following attached items and information (as indicated with an "X"):

Xx CONTINUATIONunder37 CFR 1.53(b) of prior Patent Application No. 12/936,084 comprising:
X Specification (27 pgs, including claims numbered | through 20 and a | page Abstract).
X Formal Drawing(s) (8 sheets).
X~~Application Data Sheet (5 pgs).

 

 

X Prior application is assigned of record to Select Comfort Corporation.
X Information Disclosure Statement (2 pgs), Form 1449 (2 pgs), and copies of cited references (24).
X Preliminary Amendment(3 pgs).
xX Communication Concerning Prior and Copending Applications (1 pg).

Thefiling fee (NOT ENCLOSED) will be calculated as follows:

TOTAL CLAIMS 20-20=|0|x$80.00= $0.00
INDEPENDENT CLAIMS 4-3 PL x $420.00 = $420.00

[IMULTIPLE 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 fo $400.00 $0.00
TOTAL $2,020.00

 
THE FILING FEE WILL BE PAID UPON RECEIPT OF THE NOT O FILE MISSING PARTS.

SCHWEGMAN, LUNDBERG & WOESSNER, P.A. By:
Customer Number: 21186 Adam P. Kiedrowski

Reg. No. 60,296

  

Date of Deposit: May 21, 2014
This paperorfee is being filed on the date indicated above using the USPTO'selectronicfiling system EFS-Web,and is addressed to The Commissionerfor Patents,
P.O. Box 1450, Alexandria, VA 22313-1450.
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Modified PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Attorney Docket Number 3500.019US2
 
 

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 of the provisional or nonprovisional application for whichitis being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and TrademarkOffice as outlined in 37 CFR 1.76.
[This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the

document maybeprinted andincluded in a paper filed application.

Secrecy Order 37 CFR 5.2

CO Portionsorall of the 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 maynotbefiled 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)

   
 

[Xx] US Residency L1Non US Residency [_] Active US Military Service

 
. . Country ofCity|Stillwater State/Province|MN oun ry 0

Residence 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 
Inventor 2: Matthew Glen Hilden

Legal Name

 
 

Prefix Given Name Middle Name Family Name Suffix

Matthew Glen Hilden

Residence Information (Select One)
[Xx] US Residency L1Non US Residency [_] Active US Military Service

     
 

 
     
 
 
 
    

 City|Robbisndale State/Province|MN counot 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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Modified PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Application Data Sheet 37 CFR 1.76
Attorney Docket Number 3500.019US2 

Application Number Unknown  
 

Title of Invention SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT 
  [The application data sheet is part of the provisional or nonprovisional application for whichitis being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and TrademarkOffice as outlined in 37 CFR 1.76.
[This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the

document maybeprinted andincluded in a paper filed application.

Inventor 3: Matthew WayneTilstra

 

  
Legal Name

Prefix Given Name Middle Name Family Name Suffix

Matthew Wayne Tilstra   
 

Residence Information (Select One)
US Residency L]Non US Residency [] Active US Military Service
 

City|Rogers Country of
State/Province |MN ./ Residence United States of America     

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 CorrespondenceInformation section below. For

further information see 37 CFR 1.33(a). 

L] 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 |3500.019US2 Small Entity Status Claimed [1

Application Type Non-Provisional

Subject Matter Utility

Suggested Class (if any) Sub Class(if any)

 
  

Suggested TechnologyCenter(if any) 

Total Numberof Drawing Sheets(if any) co Suggested Figure for Publication(if any)
    

Filing By Reference:
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Modified PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Attorney Docket Number 3500.019US2

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 of the provisional or nonprovisional application for whichitis being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and TrademarkOffice as outlined in 37 CFR 1.76.
[This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the

document maybeprinted andincluded in a paper filed application.

 
Only complete this section whenfiling an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not
complete this section if application papers including a specification and any drawingsare being filed. Any domestic

benefit or foreign priority information must be provided in the appropriate section(s) below (i.e., “Domestic
Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposesofa filing date under 37 CFR 1.53(b), the description and any 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 numberof the previously [Filing date (YYYY-MM-DD) Intellectual Property Authority or

filed application Country Publication

 

   
 
Publication Information:

CO Request Early Publication (Fee required at time of Request 37 CFR 1.219)

CO Request Not to Publish.| 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 andwill not be the subject of an

application filed in another country, or under a multilateral international agreement, that requires publication at eighteen

monthsafterfiling. 
Representative Information: 
Representative information should be provided forall practitioners having a power of attorney in the application. Providing

this information inthe Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR

1.32). Entereither Customer Number or complete the Representative Namesection below.If bothsections are completed

the Customer Numberwill be used for the Representative Information during processing.
   Please Select One: Customer Number|L] US PatentPractitioner|L] Limited Recognition (37 CFR 11.9)

Customer Number|21186
  
 

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
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Stage Application under 35 U.S.C. § 371 of PCT/US2008/059409,filed on April 4, 2008, and

published on October 8, 2009 as WO 2009/123641, the disclosure of which are incorporated

herein by these references.
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SYSTEM AND METHOD FOR IMPROVED PRESSURE ADJUSTMENT

BACKGROUNDOF 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 madein 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 changethe inflation setting at any time,

thereby providing changesin thefirmness of the bed.

[0003] Air bed systems, such as the one described in U.S. 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 orderto 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. Thisfirst 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 hoseis able to continuously

check the actual air bladder pressure, which may then be comparedto 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 transducerfirst 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 pumpturns 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 chamberpressure 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 amountof time that the user must wait

until the air bladder reaches the desired pressure.

-2.
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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 chamberpressure 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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calculating an updated pressure adjustment factor based upon the

adjustmentfactor 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 methad 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] Asillustrated in FIG. 1, bed 12 is a two chamberdesign having

a first air chamber 14A and a second air chamber 14B. Chambers 14A

and 14Barein fluid communication with pump 20. Pump20is 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 causeincreases and decreasesin the fluid pressure

of chambers 14A and 14B based upon commandsinput 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

betweenfirst 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 adjustmentto the firmness of the chamber.

[0020] FIG. 2 showsa 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 45B, and pressure

transducer 46, and is fluidly connected with left chamber 14A and right

chamber 14Bvia 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 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

required by the different components. Microprocessor 36 is used to

control various logic sequences of the present invention. Examples of

such sequencesare 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 pumpis associated

with each chamber. Separate pumps would allow each chamberto 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 14B through air tubes 48A and 48B. 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 35.

[0025] In the event that microprocessor 36 sends an increase pressure

command, pump motor 42 may he energized, sending air to the

designated chamber through air tube 48A or 48B via the corresponding
-6-
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valve 45A or 45B. 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 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 signai to

remote control 22 to update display 26 on the remote control in orderto

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, whenit 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 chamberis

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

chamberis 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 pumpin orderto 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 14B may be modeled by capacitors 51A and 51B, 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 48B may be modeled by resistors 58A and 58B,and first and second

valves 49A and 49B may be modeled by resistors 59A and 59B.

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 51B may be

used to analyze pressure within first and second chambers 14A and 14B,

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 meansthat 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 volumeof the

chamber and does not affect the ability of the system to measure the

pressure within the chamber. In addition, because the system measures

pressurein real time, weight changes do not affect the ability of the control

system to accurately measure chamberpressure.
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[0032] The relationship between the voltage on first or second

capacitors 51A or 51B and the voltage sensed at voltage sensing lead 57

is dependent upon whethercurrentis flowing toward the capacitor(i.e., the

chamberis going through an inflation cycle) or away from the capacitor

(i.e., the chamberis 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) — (Inflate 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) — (inflate 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 (Deflate 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 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 orvoltage.

[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 graphillustrates a

measure of chamberpressure over time.

[0044] In particular, a first portion 71 of the graph 70 between about 0

ms and about 65000 msrepresents 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 msrepresents 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 chamberis 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

andoffset 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

accordancewith the presentinvention will be described in referenceto 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 14B 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 maybe, 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 144A. The new

pressure setpoint may be a pressurethat is either higher or lower than the

current pressurein 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

whethera 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 aswill 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 suchthat 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 20is not runningatthis point, air is neither flowing into or out offirst

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 comparesthe 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] Deflate Manifold Pressure Target = (Desired Pressure Setpoint)

/ (Deflate Factor)

[0055] The first time the user selects a new pressure setpoint that

requires deflation offirst 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 thatinflation offirst

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] Inflate Manifold Pressure Target = (Desired Pressure Setpoint)

+ (Inflate 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 chamberpressure 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 orderto inflate

first chamber 14A, or relief valve 44 has been open in orderto 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 comparesthe 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 samp!ed 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 wherethe 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 offirst 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 Defiate 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 Inflate 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 adjustmentwill 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

adjustmentiteration will be required before the actual chamberpressure 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 processis complete.

[0069] After completing the pressure adjustment method 150,

microprocessor36 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 uponthe 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 changesin 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 abovein 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

adjustmentiterations 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 determinesif

the number of remaining attempts is greater than zero. If the numberof

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 numberofiterations before

the pressure adjustment method “times out.” In one exemplary

embodiment, the default number of attempts may be set to four. However,

any numberof attempts are possible and within the intended scope of the

presentinvention.

[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 orinflate 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 advancesdirectly 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 pumpor notices thatfirst

tube 48A has been disconnectedfrom 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

invention.

[0073] Referring now to FIG. 8, in yet another alternate embodimentin

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 maybeintegrated 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, faptop, 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 adjustmentset-

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

powerlass 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 madein form and detail without departing

from the spirit and scope of the invention.
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1. A methodfor adjusting pressure within an air bed comprising:

providing an air bed, the air bed including an air chamber and a

pumphaving a pump housing;

selecting a desired pressure setpoint for the air chamber;

10 calculating a pressure target, wherein the pressure target is

calculated based upon the desired pressure setpoint and a

pressure adjustmentfactor;

adjusting pressure within the air chamber until a pressure within the

pumphousing is substantially equal to the pressure target;

15 determining an actual chamberpressure 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

adjustmentfactor error.

20 2. 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.

25 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 adjustmentfactor.

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 factorerror;

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

adjustmentfactor.

14. The method of claim 10, wherein the pressure target is an inflate

pressuretarget.

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 adjustmentfactor.

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 pumphousing;

(b) selecting a desired pressure setpointfor the air chamber;

(c) calculating a pressure target, wherein the pressure target is

calculated based upon the desired pressure setpoint and a

pressure adjustmentfactor;

(d) adjusting pressure within the air chamberuntil a pressure within

the pump housing is substantially equal to the pressure

target;

(e) determining an actual chamberpressure within the air chamber;

(f) comparing the actual chamber pressure to the desired pressure

setpoint to determine an adjustment factorerror;
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17.

18.

(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.

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 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

adjustmentfactorerror.

The pressure adjustment system of claim 17, wherein the pressure

sensing meansis 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.

-26-

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 212



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 213

10

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 chamberuntil a pressure within the pump housingis

substantially equal to the pressure target, determining an actual chamber pressure

within the air chamber, and comparing the actual chamberpressure 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 chamberpressureto the

desired pressure setpoint.

-27-
Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 213



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 214

1/8

 
Fig. 1



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 215

2/8

 
Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 215



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 216

3/8

Fig.3 
Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 216



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 217

Pressure(psi) 8/7 
~
~e

0 50000 400000 150000 200000 250000
Time(ms)

Fig. 4

 
 

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 217



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 218

5/8

Power-On Event 102  

  

 
 

 

 Get Default

Adjustment Factor

Update
Adjustment Factor

New Setpoint
?

Power Loss
?

110

Adjustment Factor
Discarded

Fig. 5

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 218



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 219

6/8

is ra 50

 
 
 

  
 

  

160

Calculate Deflate Calculate Inflate

Pressure Target Pressure Target

162

Begin Deflate Begin Inflate
Operation Operation

Sample Manifold
Pressure

Pressure Target
Achieved

?

Y

Stop Inflate/Deflate

156

Adjustment Complete E>

Modify Pressure
Adjustment Factor

if Necessary

178

Compare Actualv.
Expected Pressure

 176

Sample Manifold
Pressure

Fig. 6

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 219



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 220

7/8

150A
x

151

N Attempts > 0

Sample Manifold
Pressure

154

Adjustment Required
?  
 
 
 
 
 
 

Calculate Inflate

Pressure Target
 
 

Calculate Deflate

Pressure Target
 
 

Inflate Required
?

 

Begin InflateBegin Deflate
OperationOperation
 
 
 
 

 
    
 

Sample Manifold Decrement
Pressure Numberof

Remaining Attempts 

 

 
 

  
 

 
Modify Pressure

Adjustment Factor
if Necessary

 
 

 

Pressure Target
Achieved

?

Stop Inflate/Deflate
Operation

  
176

Sample Manifold
Pressure 

Adjustment Complete e

Fig. 7
Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 220



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 221

 
  
  
 

 
200

™~
INTERNET
SERVICE

PROVIDER 204

MICROPROCESSOR

8/8

Fig. 8

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 221



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 222

 PCT WORLD INTELLECTUAL PROPERTY ORGANIZATIONInternational Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 : (11) International Publication Number: WO 00/03628
AATC 7 /46

(43) International Publication Date: 27 January 2000 (27.01.00) 

(21) International Application Number: PCT/US99/15822|(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,

(22) International Filing Date: 14 July 1999 (14.07.99) GH, GM, HR, HU,ID,IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG,SI, SK, SL, TJ,

(30) Priority Data: TM, TR, TT, UA, UG, UZ, VN, YU, ZW, ARIPO patent
60/092,849 15 July 1998 (15.07.98) (GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), Eurasian
60/092,851 15 July 1998 (15.07.98) patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
60/092,852 15 July 1998 (15.07.98) patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR,
60/092,854 15 July 1998 (15.07.98) IE, IT, LU, MC, NL, PT, SE), OAPIpatent (BF, BJ, CE,
60/092,856 15 July 1998 (15.07.98) CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).
60/092,858 15 July 1998 (15.07.98)

Published

(71) Applicant: ROSTRA PRECISION CONTROLS,INC. [-/US}; Without international search report and to be republished
2519 Dana Drive, Laurinburg, NC 28352 (US). upon receipt of thai report.

(54) Title) ELECTRONIC CONTROL SYSTEM FOR A VARIABLE SUPPORT MECHANISM

(57) Abstract

A variable support =|
mechanism ince a_ plurality 20a 2a 2a 20aof pneumatic adders and an 30a

electronic control system for ~ ct]| j i i r im dell
controlling the inflation and 7 | } Sodefiation thereof. Each of the a.

bladders communicates through a
valve with a common manifold.

The operations of the valves
are individually controlled by a MANIFOLD
microprocessor. A pressure sensor
communicates with the manifold

and generates electrical signals=jfi}} , At
that are representative of the SENSOR
magnitude of the fluid pressure in

the manifold to the microprocessor. aan—Ty]
The microprocessor is also ATMOSPHERE
connected to a_vent valve oa——

that provides selective fluid °~Bee}} \ CONTROLLED|48communication between the eomenerm—- LanONL
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 support 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 thefirst 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 someorall of a human body can be comfortably supported. More

specifically, this invention relates to an improvedstructure 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. Ina

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 mechanismsare known in the art, including conventional seats and beds.

However, a numberofother fixed support mechanisms having support surfaces are

knownin the art, such as bandages, braces, and the like. It is known that when a

portion of a human bodycontacts a support surface for an extended period oftime,

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 humanintervention to vary the position of the body of the person

relative to the support surface.

Morerecently, 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 mechanismsare

commonly found, for example, in vehicular seat assemblies. In such vehicular seat

assemblies, it is knownto provide a plurality ofpneumatic bladders at predetermined

locations so as to individually support the thigh, ischial, and lumbarregions of the
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user. The variable support mechanism in such a vehicular seat assembly further

includes a pump and oneor more valvesfor selectively increasing or decreasing the

amountof 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 moreelectrical

switches that controlled the operations of the pumpandthe valves. By properly

manipulating the switches, the user could cause the bladders to be inflated and deflated

as desired. Although these systems wereeffective, 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 mechanismsto

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 mechanismsand their associated electronic control systems have been

foundto 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.

SUMMARYOF THE INVENTION

This invention relates to an improvedstructure for a variable support

mechanism includinga plurality ofpneumatic bladders and an electronic control

system for controlling the inflation and deflation of such bladders so as to comfortably

support the body ofa 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 ofthe fluid pressure in the manifold to the
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microprocessor. The microprocessoris also connected to a solenoid operated vent

valve that provides selective fluid communication between the manifold and the

atmosphere. The microprocessor is further connected to a solenoid operated pressure

valve that provides selective fluid communication between the manifold and a pump.

Analgorithm for controlling the operation of the electronic control system begins with

an initial routine wherein the magnitude of the pressure in each of the bladdersis

sampled, measured, and stored by the electronic control system. Then,it is

determined whethera 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 responseto 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 areinflated 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 Highare 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 backto the first routine discussed above, wherein this cycle is

repeated.

Various objects and advantagesofthis invention will become apparent to those

skilled in the art from the following detailed description of the preferred embodiment,

whenreadin light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a vehicular seat assembly including a variable

support mechanism and electronic control system in accordancewith 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 embodimentof 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 secondroutine 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 involvedin a fifth routine of the

algorithm illustrated in Fig. 3.

Fig. 9 is a simplified flow chart of a first embodimentof 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, thereis 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

knownvariable support mechanism. The seat assembly 10 includesa 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 NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 227



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 228

10

20

25

30

WO00/03628 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.

Althoughthis invention will be described and illustrated in the context ofpneumatic

bladders 20 through 30, it will be appreciated that this invention may bepracticed

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

mannerasthe 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 shownin 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 ofthe

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 moreoutputsignals to control the operation of the electronic control
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system 40 in a desired manner. The mannerofoperation 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

conventionalin the art and is adapted to generate an electrical signal that is

representative of the magnitude ofthe 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 shownin 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 movedto an openedposition, 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. Thepressure valve 45 shownin 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 46is also controlled by the microprocessor 42.

One or moreinput 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 thelike.

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) maybe connected to the microprocessor 42 if desired. The output device

may be providedto 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 beanair 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 anyorall 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 showntherein, the algorithm 100 begins with an initial routine

110 wherein the magnitude ofthe 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 performedin 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 beset 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. Ina 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 ofthe fluid

contained within the manifold 41 becomes equal with the pressure ofthe fluid

contained within the associated bladder 20. Thefirst 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 sampledandstored.

If not, the first routine 110 enters a step 115 wherein the microprocessor 42 causes the

openedfirst 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 branchesbackto 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 andstored 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 110 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. Ina 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 lowerlimits about a predetermined center value. The

magnitude ofthe target values associated with each of the bladders 20 through 30 can

be stored in the microprocessor 42 at the time of manufacture. Whetheror notthis 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 levelis less

than the associated target value, then the second routine 120 branchesto 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 branchesdirectly to the step 124. In either event, it is determined at the

step 124 whether the pressurelevels 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 astep 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 processis

repeated until the values ofall 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 ofall 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. Ifthe

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 branchesdirectly to the step

129. In either event, it is determined at the step 129 whetherthe pressure levels ofall

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 andstored, 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 andthe 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

10
Sleep NumberCorp.

EXHIBIT 2003
IPR2019-00500

Page 233



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 234

20

25

30

WO 00/03628 PCT/US99/15822

20 through 30 maybe designated as being either Too Low of Too High, depending

uponthe results of the comparisons.

Whenthe values ofall 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 129b 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. Asa 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 ofthe bladders 20

through 30 that are associated with the opened valves 20a through 30a.

Asthis 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 whetheranyofthe 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 ofthe target values for bladders 20 through 30

designated as being Too Low have beenachieved, 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 beenachieved, 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 further increase in the pressure levels therein can occur.

Thethird 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 branchesback to the step 133 wherein the

pressure in the manifold 41 is again sampled by and stored in the microprocessor42.

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. Whenthis 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. Inafirst 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 Highto be opened. Asa result, each of the

bladders 20 through 30 that are associated with the opened valves 20a through 30ais
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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.

Asthis 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 whetheranyofthe 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 beenachieved, 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 branchesback to the step 143 wherein the

pressure in the manifold 41 is again sampled by andstored in the microprocessor42.

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 openedposition 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. Inafirst

step 151 of the fifth 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. Thetable 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 madeasto the identity of the user of the vehicular seat assembly 10,

as shown in step 152. This comparison andcorrelation 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 customizedto 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 beset 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 embodimentof 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 numbersare used to

indicate similar routines. The second algorithm 100’ begins with aninitial routine

110’ wherein the magnitudeofthe 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 whereinit is determined

whether a personis 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 areinflated 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 performedin 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 maybeset as desired, such as for approximately two minutes. When

the predetermined length of time expires, the algorithm 100’ branches backto 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 personis notsitting in the vehicular seat assembly 10, then the algorithm 100’

branchesdirectly to the final routine 160’, omitting the intermediate routines 120’,

130’, 140°, and 150’. Thus, it can be seen that the algorithm 100’ performsthe desired

pressure comparisons and adjustments only when a personis sitting in the vehicular
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seat assembly 10. If no personis 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 whohas beensitting 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 andsits in the vehicular seat assembly 10, he or she will have to sit on the

uncomfortably fully inflated bladders 20 through 30 for whateverperiod oftime is

remainingin the inactive modeofthe 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 personis 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 assumedthat no personis 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 andillustrated in its preferred

embodiment. However, it must be understood that this invention may be practiced
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otherwise than as specifically explained andillustrated without departing from its
spirit or scope.
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Whatis claimedis:

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

achievethe 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 | 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 whereinsaid 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 ofa 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 comprisingthe stepsof:

(a) measuring the magnitudeofthe pressure in each of the bladders;

(b) determining from the measured pressures whethera useris 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.

11. |The method defined in Claim 9 whereinsaid 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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 c. CJ With regard to any nucleotide and/or amino acid sequence disclosed in the international application. see Box No.I.  
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CJ Unity of inventionis lacking (see Box No.III). 
 
 
 . With regard to thetitle,

the text is approved as submitted by the applicant.

the text has been established by this Authority to read as follows: 
 
 

 
 5. With regard to the abstract,

the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. 1V. The applicant
may, within one month from the date ofmailing of this international search report, submit comments to this Authority.

 
 
  6. With regard to the drawings,

 
 

a. the figure of the drawingsto be published with the abstract is Figure No. 1

as suggested bythe applicant.

CJ as selected by this Authority, because the applicant failed to suggest a figure.
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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 madein 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 allowsa 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 U.S. Patent No. 5,904, 172,

generally allow a userto 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 orderto inflate or deflate the air bladders as necessary in order

to achieve approximately the desired pressure within the air bladders.

{0004} In one embodimentof an air bed system, there are two separate air hoses

coupled to each ofthe 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 pumpto 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.

(oc05] 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 theinterior 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 chamberpressurefalls within the acceptable range of the desired

pressure.

[0006] Thus, while this second embodimentof 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 amountof time that the user must wait

until the air bladder reaches the desired pressure.

-2-
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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 chamberpressure 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 adjustmentfactor, 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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desired pressure setpoint to quantify an adjustment factor error, and calculating

an updated pressure adjustment factor based upon the adjustmentfactor error.

According to another aspect, there is provided 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 pressuretarget is calculated

based upon the desired pressure setpoint and a pressure

adjustmentfactor;

adjusting pressure within the air chamberuntil 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 chamberpressure to the desired pressure

setpoint to determine an adjustmentfactor 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

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 chamberuntil the sensed

manifold pressure is within an acceptable pressure target error

range of the manifold pressure target;

determining an actual chamberpressure within the air

chamber;

comparing the actual chamberpressure 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 targetis

calculated based upon the desired pressure setpoint and a

pressure adjustment factor;

(d) adjusting pressure within the air chamberuntil a pressure within

the pump housingis substantially equal to the pressure target;

(e) determining an actual chamber pressure within the air chamber;

(f) comparing the actual chamberpressure to the desired pressure

setpoint to determine an adjustmentfactor 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 pumpin fluid communication with the air chamber, the pump

including a pump manifold andat 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

-4q-
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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 factorerror.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010} FIG. 1 is a diagrammatic representation of one embodiment ofan 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.

- 4b -
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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

-4c-
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least one air chamber 14 surrounded by a resilient, preferably foam,

border 16 and encapsulated by bedticking 18.

[0019] Asillustrated 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 148 arein fluid communication with pump 20. Pump 20isin electrical

communication with a manual, hand-held remote control 22 via control box

24. Remote control 22 may beeither “wired” or “wireless.” Control box 24

operates pump20 to cause increases and decreasesin the fluid pressure

of chambers 14A and 14B based upon commandsinput 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

betweenfirst 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 adjustmentfo the firmness of the chamber.

[0020] FIG. 2 showsa 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 contro! 22. Pump 20 includes motor 42, pump manifold 43, relief

valve 44, first control valve 45A, second control valve 45B, and pressure

transducer 46, and is fluidly connected with left chamber 14A and right

chamber 14Bvia first tube 48A and second tube 48B, respectively. First

-5-

PCT/US2008/059409

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 268



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 269

WO 2009/123641

15

20

25

30

35

CA 02720467 2010-10-04

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 andfirst and second chambers 14A and 14B, respectively.

[0022] In operation, power supply 34 receives power, preferably 110

VAC power, from an external sourceand convertsit 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 sequencesareillustrated 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 pumpis 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 14B through air tubes 48A and 48B. 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 48B via the corresponding
-6-
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valve 45A or 45B. 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 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 aninflation or deflation process, the

pressure sensed within pump manifold 43 provides an approximation of

the pressure within the chamber. However, whenit 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 chamberis

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

drawbackto this type of method is the need to turn off the pumpprior 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

chamberis 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 pumpoff

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 14B may be modeled by capacitors 51A and 51B, 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 48B may be modeledby resistors 58A and 58B,andfirst and second

valves 49A and 49B may be modeled by resistors 59A and 59B.

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 51B may be

used to analyze pressure within first and second chambers 14A and 14B,

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 meansthat 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 userlying on bed 12) is directly related to the volumeof the

chamber and does not affect the ability of the system to measure the

pressure within the chamber. In addition, because the system measures

pressurein real time, weight changes do notaffect the ability of the control

system to accurately measure chamberpressure.
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[0032] The relationship between the voltage on first or second

capacitors 51A or 51B and the voltage sensed at voltage sensing lead 57

is dependent upon whethercurrentis flowing toward the capacitor(i.e., the

chamber is going through an inflation cycle) or away from the capacitor

(i.e., the chamberis 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] ChamberVoltage = (Manifold Voltage) — (Inflate 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) — (Inflate 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 whetherthe 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 (Deflate 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 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

whetherthe relationship between the chamber and the pump manifold is

being stated in terms of pressureor voltage.

[0043] FIG. 4 is an exemplary graph 70 illustrating the pressure

relationships derived from circuit diagram 50 of FIG. 3 and discussedin

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 chamberpressure overtime.

[0044] In particular, a first portion 71 of the graph 70 between about 0

ms and about 65000 msrepresents 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 chamberfrom about0.6 psi to about0 psi.

[0045] With further reference to the graph in FIG. 4, the solid line 76

represents the actual pressure within the chamber throughoutthe 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 chamberis 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

accordancewith the present invention will be described in referenceto 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 14Bof 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 userto

either increase or decrease the pressure in first chamber 144A. 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 componentof system 10, such as pump20.

[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

whethera 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 describedin 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 20is not running atthis point, air is neither flowing into or outoffirst

chamber 14A. Therefore, the manifoid 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 comparesthe 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] Deflate Manifold Pressure Target = (Desired Pressure Setpoint)

/ (Deflate 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 abovein step 104. However, as will be

discussedin 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 thatinflation 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] Inflate Manifold Pressure Target = (Desired Pressure Setpoint)

+ (Inflate 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 orderto inflate

first chamber 14A,or relief valve 44 has been openin orderto deflatefirst

chamber 14A, the manifold pressure sampled in step 168 is now instable

and byitself 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 wheretheinflate 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 madeto 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

adjustmentfactor 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 inflate 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

adjustmentiteration will be required before the actual! chamberpressure 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 adjustmentis 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, wnen 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 changesin 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 accuracyof 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

adjustmentiterations 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 determinesif

the numberof 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 numberofiterations before

the pressure adjustment method “times out.” In one exemplary

embodiment, the default number of attempts may be set to four. However,

any numberof attempts are possible and within the intended scopeof the

presentinvention.

[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 mayalso 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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whetheror 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 advancesdirectly to step 156,

where no further adjustmentwill 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 pumpor notices thatfirst

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 numberof 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 embodimentin

accordance with the present invention, microprocessor 36 may be

integrated within network 200 for remote accessing and useof 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 maybe 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, lJaptop, tablet, or other mobile device). In addition,

microprocessor 36 may be accessible remotely by a third party user 206

via Internet 202 and/orInternet 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 ofthe 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 chamberuntil a pressure within the

pumphousing 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 adjustmentfactor error; and

modifying the pressure adjustment factor based upon the

adjustmentfactor error.

The method of claim 1, wherein the step of adjusting pressure

within the air chamberfurther 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

pressuretarget.

5. The method of claim 4, wherein the pressure adjustmentfactor is a

multiplicative pressure adjustmentfactor.
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5 6. The method of claim 5, wherein the deflate pressure target is

calculated by dividing the desired pressure setpoint by the multiplicative

pressure adjustmentfactor.

7. The method of claim 1, wherein the pressure target is an inflate

pressure target.

10 8. The’ method of claim 7, wherein the pressure adjustment factor is

an additive pressure adjustmentfactor.

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 adjustmentfactor.

15 10. Amethod 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;

20 calculating a manifold pressure target, wherein the manifold

pressure target is calculated based upon the desired

pressure setpoint and a pressure adjustmentfactor;

sensing pressure within the pump manifold;

adjusting pressure within the air chamberuntil the sensed manifold

25 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 adjustmentfactor error;

30 modifying the pressure adjustment factor based upon the

adjustmentfactor error; and

-23-

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 286



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 287

WO 2009/123641

10

20

25

30

CA 02720467 2010-10-04

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

adjustmentfactor.

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 adjustmentfactor.

16. |Amethod 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 pumphousing;

(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 adjustmentfactor;

(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 adjustmentfactor error;
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(g) calculating an updated pressure adjustment factor based upon

the adjustmentfactor error; and

(h) repeating steps (b)-(g) with the updated pressure adjustment

factor.

A pressure adjustment system for an air bed comprising:

an air chamber;

a pumpin 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 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 chamberpressure to the desired pressure setpoint

to quantify an adjustment factor error, and calculating an

updated pressure adjustment factor based upon the

adjustmentfactorerror.

The pressure adjustment system of claim 17, wherein the pressure

sensing meansis 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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INTERNATIONAL SEARCHING AUTHORITY
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Box No. 1 Basis of this opinion

1, With regard to the language, this opinion has been established on the basis of:

the international epplication in the language in which it was filed. e

CJ a translation ofthe intemational application into which is the language of a
wanslation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). ,

2. C) This opinion hasbeen established taking into accountthe rectification of an obvious mistake authorized by ornotified
to this Authority under Rule 91 (Rule 43dis. 1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on thebasis of:

a. type ofmaterial

Cc] a sequence listing
Cc] table(s) related to the sequencelisting

b. format ofmaterial

CJ on paper
CL] in electronic form

c. timeof filing/furnishing

CJ contained in the international applicationas filed
} filed together with the international application in electronic form
C] furnished subsequently to this Authority for the purposes of search

4, Cj 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 thatthe informationin the subsequentor additional copies is identical to that
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished.
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Box No. V Reasoned statement under Rule 434és.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explacations supporting such statement

Statement

Novelty (N)

Inventive step (1S)

Industrial applicability (IA)

2. Citations and explanations:
Claims 1-2, 4-10, 12-17 and 19-20 lack an inventive step under PCTArticle 33(3) as being obvious over US 2007/0227594 A1 (Chaffee)in
view of US 7,022,113 B2 to Lockwood etal. (herainaftar ‘Lockwood’).

As per claim 1, Chaffee disctoses a method for adjusting pressure within an air bed comprising: providing anair bed, the alr bed including
an air chamber(bladder) and a pump having a pump housing (see para [0059}); salecting a desired pressure setpoint for the air chamber
(see para [0060)); calculating a pressure target, wherein the pressure targetis calculated based upon the dasired pressure setpoint (see
para {0062]); adjusting pressure within the air chamberuntil a pressure within the pump housing is substantially equa! to the pressure
target (see para (0062)); determining an actual chamberpressurewithin the air chamber (see para (0062}). Chaffee does notspecifically
disclose comparing the actual chamber pressure to the desired pressure setpoint to determine an adjustmentfactor error; and modifying
the pressure adjustmentfactor based upon the adjustmentfactor 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 adjustmentfactor based upon the adjustmentfactor error (co! 13, In 21). It would have been obvious to one of
ordinary skill in the art to modify the method as disclosed by Chaffeato include the adjustmenterror as disclosed by Lockwood since such

would further improvetheability of the method to achieve the desired pressure.
As per claim 2, Chaffee further discloses wherein the step of adjusting pressure within the air chamberfurther comprises simultaneously
sensing pressure within the condult (see para [0072]). Chaffee does not specifically sensing the pressure in the pump housing. However,
it would have been obviousto one of ordinary skill in the art to locate the sensorin the conduit within the housing since the pressure
immediately outside the housing in the conduil would be the same as in the housing thus the exact location is arbitrary.

As par claim 4, Chaffee further discloses wherein the prassure target is a deflate prassure target (see para [0062}).

As per claim 5, Chaffee further disciosesadjusting tha pressure (see para [0062}). Chaffee does not specifically disclose wherein the
pressure adjustmentfactoris a multiplicative pressure adjustmentfactor. Lockwood discloses a method wherein the adjustmentfactoris a
multiplicative adjustmentfactor (co! 12, In 45-48). It would have been obvious to ons ofordinary skill in the art to modify the method as
disclosed by Chaffee to include the adjustmenterror as disclosed by Lockwood since such would further improve the ability of the method
to achieve the desired pressure.

As per claim 6, Chaffee further discloses adjusting the pressure (see para (0062)). Chaffee does not specifically disclose wherein the
deflate pressure targetis calculated by dividing the dasired pressure setpoint by the multiplicative pressure adjustment factor. Lockwood
discloses a method wherein the adjustmentfactor is a multiplicative adjustmentfactor (col 12, In 45-48). It would have been obvious to
one of ordinary skill in the art to modify tha method as disclosed by Chaffee to include the adjustmenterror as disclosed by Lockwood, and
in doing so using division to cafculate the defiate pressure target, since such would further improve the abiity of the method to achieve thedesired pressure.

As per claim 7, Chaffee furtherdiscloses wherein the pressure target is an inflate pressure target (see para (0062).

As per claim 8, Lockwood further discloses wherein the pressure adjustmentfactor is an additive pressure adjustmentfactor (col 13, In
21).

As per claim 9, Chaffee further discloses adjusting the pressure (see para (0062]). Chaffee does not specifically disclose wherein the
inflate pressuretarget is calculated by determining tha sum of the desired pressure satpoint and the additive pressure adjustment factor.
Lockwood further discloses wherein the pressure adjustment factor is an additive pressure adjustment factor (co! 13, In 21). {t would have
been obviousto one of ordinary skill in the art to modify tha method as disclosed by Chaffes to include the adjustmenterror as disctosed
by Lockwood, and in doing so using addition to calculate theinflate pressure target, since such would further improvethe ability of the
method to achieve the desired pressure.

— Piease See Continuation Sheet —

 
Form PCTASA/237 (Box No. V) (April 2007)

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 301



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 302

  International application No.  WRITTEN OPINION OF THE
i HIN HORITY
NTERNATIONAL SEARC G AUT PCTUS 08/59409

Supplemental Box . ‘

In case the spacein any of the preceding boxesIs nat sufficient.
Continuation of:Box V.2. Citations and explanations:

  

  
 

  As per claim 10, Chaffee discloses a method for adjusting pressure within an air bed comprising: providing anair bed having an air
chamber, a pump, @ pump manifold, and a tube extending between the chamberand the pump(see para [0059)); selecting a desired
pressure setpointfor the air chamber(see para [0060)); calculating a manifold pressure target, wherein the manifold pressure target is
calcutated based upon the desired pressure setpaint (see para (0062); sensing pressure within the conduit (see para [0072]); determining
an actual chamberpressure 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 ofthe manifold pressure target; comparing the actual chamberpressure to the
desired pressure setpoint to determine an adjustmentfactor error; modifying the pressure adjustment factor based upon the adjustment
factor error, ang storing the modified pressure adjustmentfactor in memory. Lockwood discloses a method Including determining an
adjustment factor error (Lockwood utilizes sensors to determinethe error betweenthe dasired pressure and the sensed pressure:co! 13, In
15); and modifying the adjustment factor based upon the adjustmentfactor error (col 13, In 21). It would have bean obvious to one of
ordinary skill in the art to modify the method as disclosed by Chaffee to include the adjustmenterror 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 focate the sensorin the conduit within the manifold since the pressure immediataly outside the housingin the
manifold would be the same asin the housing thus the exact location is arbitrary.

 

  
  
  
  
  
  
  
  
  

 

 As per claim 12, Chaffee further discloses wherein the pressure target is a deflate pressure target (see para [0062}). 
  As per claim 13, Chaffee further discloses adjusting the pressure (see para (0062]). Chaffee doas not specifically disclose wherein the

deflate pressure targetis calculated by dividing the desired pressure setpoint by a deflate pressure adjustmentfactor. Lockwood discloses
a method wherein the adjustmentfactoris a deflate adjustment factor (col 12, In 45-48). It would have bean obvious to one of ordinary skill
in the ast to modify the method as disclosed by Chaffee to include the adjustmenterror as disclosed by Lockwood, and in doing so using
division to calculate the deflate pressure target, since such would further improvethe abllity of the method to achieve the desired pressure.

  
  
 

As per claim 14, Chaffee further discloses wherein the pressure targetis an inflate pressure target (see para [0062}).

  As per claim 15, Chaffee further discloses adjusting the pressure (see para [0062]). Chaffee doas not specifically disclose wherein the
inflate pressure targetis calculated by determining the sum ofthe desired pressure setpoint and an inflate pressure adjustmentfactor.
Lockwood further discloses wherein the pressure adjustmentfactor is an inflate pressure adjustmantfactor (col 13, [n 21). {t would have
been obvious to ane of ordinary skill in the art to modify the method as disclosed by Chaffee to include the adjustmentemor as disclosed
by Lockwood,andin doing so using addition to cafculate the inflate pressure target, since such would further improve theability of themethod to achieve the desired pressure. .

 
  

  
  

 
As per claim 16, Chaffee 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 pumphousing(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
setpoint (see para [0062}); (d) adjusting pressure within the air chamber unti! a pressure within the pump housing is substantially equal to
the pressuretarget (see para [0062)); (e) datermining an actual chamberpressure within the air chamber (see para [0062]). Chaffee does
not specificatly disclose (f) comparing the actual chamberpressure to the desired pressure setpoint to determine an adjustment factor
error, (g) calculating an updated pressure adjustment factor based upon the adjustmentfactor error; and (h) repeating steps (b}-(g) with
the updated pressure adjustment factor. Lockwood discloses a method including calculating an updated factor error (Lockwood utilizes
sensors to determine the error between the desired pressure and the sensed pressura:co! 13, In 15); and calculating the adjustmentfactor
based upon the adjustment factor error (col 13, In 21). I would hava been obviousto one of ordinary skill in the art to modify the method
as disclosed by Chaffee to include the adjustmenterror as disclosed by Lockwood, and to repeatall the steps. since such would furthar
improve theability of the method to achieve the desired pressure.

 
   

  
  
  
  
  

 

 
 

As per claim 17, Chaffee discloses a pressure adjustment system for an air bed comprising: an air chamber(see para [0059]); a pumpin
fluid communication with the air chamber, the pumpincluding a pump manifold and atleast one valve (see para (0059}}; an input device
adapted to receive a desired pressure setpoint selected by a user (see para [0064}); a pressure sensing means adapted to monitor
pressure within the pump conduil (see para |0072]); and a contro! device operably connected to the input device and to the pressure
sensing means, the control device having controllogic that is capable of calculating a manifald pressura target based upon the desired
pressure setpoint and a pressure adjustmentfactor, adjusting pressure within the air chamberuntil the sensed manifold pressure is within
an acceptable pressure target, comparing an actual chamberpressure to ths desired pressure satpoint (see para (0062]). Chaffee 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 chamberuntil the sensed manifold pressureis within an acceptable pressure target error
rangaof the manifold pressure target, comparing an actual chamber pressure to the desired pressure setpoint to quantify an adjustment
factor error, and cafculating an updated pressure adjustment factor based upon the adjustment factor error. Lockwood disclosas a method
including determining an adjustmentfactor error (Lockwood utilizes sensors to determine the error between the desired prassure and the
sensed pressure; col 13, In 15); and modifying the adjustmentfactor based uponthe adjustmentfactor error (co! 13, In 21 ). It would have
been obvious to oneof ordinary skill in the art to modify the mathod as disclosed by Chaffee to includethe adjustmenterrer as disclosed
by Lockwood since such would further improvethe 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 sensorin 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 contro! having pressure selecting means (see para [0064)). 
 As per claim 20, Chaffee further discloses wherein the remote control is a wireless remote contre! (see para (0084}).  
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Suppiemental Box 1:

Claims 3, 11 and 18 lack an inventive stap under PCT Article 33(3) as being obvious over Chaffee in view of Lockwood,further in view of
US 6,789,284 B2 (Kemp).

As per claim 3, Chaffee further discloses wherein the pressure Is sensed (see para [0060)). Chaffee does not specifically disclose wherein
pressure is sensed with a pressure transducer. Kemp discloses a method wherein pressure is sensed with a pressure transducer(co! 3,In| -
57-58). It would hava been obvious to one of ordinary skill in the art to modify the method as disclosed by Chaffee and Lockwood to
include the transduceras disclosed by Kempsince such transducers are retiable and accurate means for sensing the pressure.

As per claim 11, Chaffee further discloses wherein the pressure is sensed (see para [0060]). Chaffee does notspecifically disclose
wherein pressure is sensed with a pressure transducer. Kemp disctoses a method wherein pressure is sensed with a pressure transducer
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(co! 3, In 57-58). It would have been obviousto one of ordinary skill in the art to modify the system as disclosed by Chaffee and Lockwood
to include the transduceras disclosed by Kemp since such transducers are refiable and accurate meansfor sensing the pressure.
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SYSTEM AND METHODFOR IMPROVED PRESSURE ADJUSTMENT

BACKGROUND OFTHE 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 changesin the firmness of the bed.

[0003) Air bed systems, such as the one described in U.S. 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 orderto 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 removedfrom 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 transducerfirst 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 pressurefalls 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 amountof time that the user must wait

until the air bladder reaches the desired pressure.

PCT/US2008/039409

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 310



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 311

200835397204Jul2012

 

[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 numberof

adjustmentiterations necessary to achieve a desired pressure in an air bladder, while

also increasing the accuracy of the actual bladder pressure.

{[O007A] 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 knowledgein the field relevant to the present disclosure as it existed

before the priority date of each claim of this application.

BRIEF SUMMARYOF THE INVENTION

[00078] 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 chamberuntil a pressure within the pump housingis substantially equal to the

pressure target, determining an actual chamber pressure within the air chamber, and

comparing the actual chamberpressure 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 adjustmentfactor 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 pumpin fluid communication with the air chamber

-3-

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

Page 311

 

 



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 312

 200835397204Jul2012
 

and including a pump manifold andat 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

uponthe desired pressure setpoint and a pressure adjustment factor, monitoring

pressure within the pump manifold, adjusting pressure within the air chamberuntil

the sensed manifold pressure is within an acceptable pressure target error range of

the manifold pressure target, comparing an actual chamberpressure to the

3A-
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desired pressure setpoint to quantify an adjustment factor error, and

calculating an updated pressure adjustment factor based upon the

adjustmentfactorerror.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a diagrammatic representation of one embodiment of

an air bed system.

[001 1] FIG. 2 is a block diagram of the various components ofthe air

bed system illustrated in FIG. 14.

[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 bedticking 18.

[0019] Asillustrated in FIG. 1, bed 12 is a two chamberdesign having

a first air chamber 14A and a second air chamber 14B. Chambers 14A

and 14B arein fluid communication with pump 20. Pump 20 is in electrical!

communication with a manual, hand-held remote control 22 via control box

24. Remote controi 22 may be either ‘wired’ or “wireless.” Contral box 24

operates pump 20 to cause increases and decreasesin the fluid pressure

of chambers 14A and 14B based upon commandsinput 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 adjustmentto 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 maybe, 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 45B, and pressure

transducer 46, and is fluidly connected with left chamber 14A and right

chamber 14B via first tube 48A and second tube 48B, respectively. First

5.
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and second control valves 45A and 465B are controllable by switching

means 38, and are structured to regulate the flow of fluid between pump

20 andfirst 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

required by the different components. Microprocessor 36 is used to

control various logic sequences of the present invention. Examples of

such sequencesareillustrated in FIGS. 5-7, which will be discussed in

detai! 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 14B through air tubes 48A and 48B. 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 48B via the corresponding
-6-
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valve 45A or 45B. 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 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, whenit 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 chamberis

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

drawbackto this type of method is the need to turn off the pumpprior 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

chamberis 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 14B may be modeled by capacitors 51A and 51B, motor 42 of pump

20 may be modeled by current source 52 and resistor 53, relief valve 44

may be modeled byresistor 54, pressure transducer 46 may be modeled

by resistor 56 and a voltage sensing lead 57, first and second tubes 48A

and 48B may be modeledbyresistors 58A and 58B,andfirst and second

valves 49A and 49B may be modeled by resistors 59A and 59B.

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 51B may be

used to analyze pressure within first and second chambers 14A and 14B,

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 userlying 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 co notaffect the ability of the control

system to accurately measure chamberpressure.

-B-
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[0032] The relationship between the voltage on first or second

capacitors 517A or 51B and the voltage sensed at voltage sensing lead 57

is dependent upon whethercurrentis flowing toward the capacitor(i.e., the

chamber is going through an inflation cycle) or away from the capacitor

(i.e., the chamberis 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 circutt diagram 50 results in an additive manifold pressure

offset factor during an inflation cycie 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) - (Inflate 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) — (inflate 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 (Deflate 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 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 regardiess 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 discussedin

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 graphillustrates a

measure of chamberpressure over time.

[0044] In particular, a first portion 71 of the graph 70 between about 0

ms and about 65000 msrepresents the inflation of a chamberfrom 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 msrepresents 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 anotherby 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 referenceto 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 14Bof 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

-1{4-
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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 pressurein first chamber 144A. The new

pressure setpoint may be a pressure that is either higher or lower than the

current pressurein first chamber 14A, as desired by the user. As will be

appreciated by those skilled in the art, the range of possible chamber

pressures fs 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 componentof system 10, such as pump 20.

[0049] lf 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 microprocessor36 continually

monitors whether a new pressure setpoint is selected in step 106 or

whethera 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 20is not running at this point, air is neither flowing into or outoffirst

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] Deflate Manifold Pressure Target = (Desired Pressure Setpoint)

/ (Deflate 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

discussedin 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,

microprocessor36 instructs pump 20 to begin the deflate operation in step

162.

[0057] Alternatively, if it is determined in step 158 thatinflation offirst

chamber 14A is required, the method continues at step 164 where

microprocessor 36 calculates an inflate pressure target. The inflate

pressure target correspondsto 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] Inflate Manifold Pressure Target = (Desired Pressure Setpoint)

+ (inflate 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 chamberpressure 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 beenrunning in orderto inflate

first chamber 14A,or relief valve 44 has been open in orderto 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 144A. 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 comparesthe difference to a predetermined,

pressure target error. The pressure target error may be any value greater
-15-
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than or equa! 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 wheretheinflate 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 outof 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

adjustmentfactor 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 inflate 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 adjustmentwill mostlikely 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 chamberpressureis

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
-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 changesin 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 accuracyof 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 abovein 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

adjustmentiterations 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 determinesif

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 numberof 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 numberofiterations before

the pressure adjustment method ‘times out.” In one exemplary

embodiment, the default number of attempts may be set to four. However,

any numberof attempts are possible and within the intended scope of the

presentinvention.

[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
-19-
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whetheror 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 advancesdirectly to step 156,

where nofurther adjustmentwill 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 noticesthatfirst

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

invention.

[0078] Referring now to FIG. 8, in yet another alternate embodimentin

accordance with the present invention, microprocessor 36 may he

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 maybeintegrated 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 iocation. 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 aiso 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

powerloss 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 madein form and detail without departing

from the spirit and scope of the invention.
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We Claim:

}. 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 setpointfor 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 chamberuntil a pressure within the pump housing is

substantially equal to the pressure target;

determining an actual chamberpressure 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 of claim 1 , wherein the step of adjusting pressure within the air chamberfurther

comprises simultaneously sensing pressure within the pump housing,

3. The method of claim | or 2, wherein pressure is sensed with a pressure transducer.

4. The method of any one of the preceding claims, 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 any one of claims 1 to 3, 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

200835397204Jul2012
sum of the desired pressure setpoint and the additive pressure adjustmentfactor.

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 chamberand 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 chamberpressure within the air chamber;

comparing the actual chamberpressure to the desired pressure setpoint to determine an

adjustment factor error;

modifying the pressure adjustment factor based upon the adjustmentfactor error, and

storing the modified pressure adjustment factor in memory.

-23-

Sleep NumberCorp.
EXHIBIT 2003

IPR2019-00500

_—_———_——_——————O0000 Page 332



Sleep Number Corp. 
EXHIBIT 2003

IPR2019-00500
Page 333

 

200835397204Jul2012
1}. The method of claim 10, wherein pressure is sensed with a pressure transducer.

12. The method of claim 10 or 1!, 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.

Id, The method of claim 10 or 11, 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 ofthe 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 chamberpressure within the air chamber;

(f) comparing the actual chamberpressure 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.
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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 (he 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 adjustmentfactor,

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 chamberpressure to the desired

pressure setpoint to quantify an adjustment factor error, and calculating an updated

pressure adjustment factor based upon the adjustmentfactor error.

18. The pressure adjustment system of claim 17, wherein the pressure sensing means is a

pressure transducer.

19, The pressure adjustment system of claim 17 or 18, wherein the input device is a remote

control having pressure selecting means.

20. The pressure adjustment system of claim 19, wherein the remote control is a wireless remote

control.
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