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mase @22-cv-00850 Document? Filed O4/O1/22 Page loti

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 Western District of Texas on the following

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

DOCKETNO, DATE FILED U.S. DISTRICT COURT
6:22-cv-00350 4/1/2022 Western District of Texas
PLAINTIFF DEFENDANT

ECOFACTOR, INC. GOOGLE LLC

A

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

_] Amendment LC] Answer CL) Cross Bill L] Other Pleading

Caes
Ea
Es
a
a

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/IUDGEMENT

 

 
 
 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 document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Rian CRC
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| TOC

03-01-22 18:18 From-RUSS,AUGUST KARAT=~. SNS + 1-963 P01 F-086Sw Piz ce ee
SIV] =Wives RECEIVED

PrNTRAT FAX CPNTFR

222 MAR -3 PRO3 MAR O14 2022

PTO}SB/66 (21-22)
Apprawad fay us TrOugn 11/90/2024. OMB Obss-00U8

v5, Parent and Trademark Otte, U.S DEPARTMENT OF COnaMERCE
bnder ihePaperwork Reduction ACT ut 1995, nO PefeOns ate PeQuired 0 1cSpand £05 collection of INforMaLON uNlcoa it choplave o vithd OMB contiGl Hummer,

PETITION TQ ACCEPT UNINTENTIONALLY DELAYED PAYMENTOF[|Pocket nunbes (Opuonall

MAINTENANCEFEE IN AN EXPIRED PATENT (37 CFR 1.378{h)}. Page Lof4 EFACT.Q07A

 
  

Mau to: Mail Stop Petition
Commissioned: Tor Paton
CO Oon 2850
aleaangna, va 22333-1450
Fax. (573] 273-8300

NOTES, If informationor assptante 3 needed in complening ths form, please contact the Office of Pethens at (873) 272-3222

8,596,550 Apphcotian Nuinber 12/778052

December 3, 2013 ring pare May 11, 2040
CAUTION. MaAtenance fee payment must carrectly entity. (1) the plent nucnder (Or reissue Patent NuMner,if a resssue} ING (2) the

Aapphcetion Number of the acai US appicanon (or ressut spphcstun) aang TO S$Suance Of thar patent to eure the feels)
sa/are USsOCatE wilh The CONFERT MATANT 37 CFR 1 3G6iC) and id).

Atso complete the following informaugn, if appteubis,

The above.Qeutified patent

Pytent Na.

leawe Date

Cj 8 2 (essue of orginal Purcnt No. Orginal woue dete
onginal appicstion number

Orga) fany gate

C resuited from the entry inte the U.S. under 35 UI $.C 373 of intemanonal apphcanan
filed an

NOTE. A prantavie PeTHON requires The foltowng zens.
(1) ¥enuonitey,
{2} Maintenancetee, and
(3} Statement rhat tne delay in paymentof inc maintenance tee was unintentional

CERTIFICATE OF MAIUNG OR TRANSMISSION (37 CFR 1 8{a))

1 nerepy certdy that rms paper(° along with any paper referrec To as being atracnec o¢ enclosed)«: HeMZ depasited with the uMted Statcs
Postal Seance On the date shown oclow with ouffcient postage as first Class mar in sn envelope aaaressed TO Mail Stop Petmen,
Comrmnssoner for parents, P.O. Box 145D, Aleaandnha, VA 22313-1450, or pewg cranymitted to the US Patent and Trademark Office by EFS-
WE9,Or By facsimile yo (57 2} 273-8300, on the dete snown pelow

March 1, 2022 /Alexandra Loew/
Dare Signature

Alexandra Loew
Typed or Printed NameofPorson Swniny Cerificate

ipage + OF 5]
A Feaural agency May NOt CONT OF sponds,oF.a PESTON & HOt TequilGa DS Mespand co, nor shall o PeMan be bLeMET TS & peMaity fOr tsilure to comply wath an
INTOMMAWAA CofleCtian subject to the requiruinenta Of the Paperwork Recuction Act of 1995. unkme tne inforMegen caliechion hes 2 currently wahd OMS Contras
Number The OMB Contre! Neriber tof trig infarmation colkectscn 12 0651-0015. PuOle DULGEN TOF Was OMIT US EST:Mated tO averord 1 Rew per Fesponse,
INCMOINE INE HTS TOF Forceig MalhuChONs, sadrehing BAISWHE GTZ SOurces, Ratherng and mantening Ine QW hecoca, 2ng complenng and revowiny the
INtorMsweN catlcction Seng comunsotswacaNg this Perden state OF any Sher Tpack OF Fis MPSCMALGA Collecuan wnchydicy sumpMENOls fr EtEINE Ep.r
burdyr 16 The Chet Adnunctrstive Officer, United States Patent ana Traoemars Ornce, PQ Box 1650, Alosandra, VA 223131490 or cma
IntormapanCollection@ uspto.gav. OO NOT SEND FEES OK COMPLETED FORMS TO Tris ADDRESS 2ENP TO Commpananeslor Patents, P.O. Box 2450, Algapndtea,VA 22313-1450,

yOu need GsasaNce in Competing The ferns, call 1-500-F10-9299 and scicl optien 2.
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Best Available Copy

. 03-01-22 16:18 From-RUSS AUGUST KABAT + T-963 P.02/11=F-086

PTO/SB/G6 (11-21)
Approves far wor Mhrouph 11/90/2024 Omp Je$4-0016

US Patunt «nd Traaeman Once; ws GEPARTMENT OF COMMERCE
Uncer thu Paperwork Reducteon AG or 1995, no personsone reguifua 10 163 pend 10 a CoNecuON of InterMaTaN wNlesa Wt toPlova c vale OMB control Number

PETITION TO ACCEPT UNINTENTIONALLY DELAYED PAYMENT
OF MAINTENANCEFEE IN AN EXPIRED PATENT (37 CFR 1.378(b))

Page 2 of 4

 
2 SMALLENTITY

L} Palentee assers, or has previqualy asserteu, cmail ennty status See 37 CFR 2.27.
2. (O55 OF GNTITLERAENT TO SMALL ENTITY STATUS

Patentee 15 no fonger entitled co small entity status See 37 CFR 2.271g).

3. MICRO ENTITY

Patentee cerihes, of N3s previOusly Ceryfied, micro untiry status See 37 CFR 3 29
Form FTO/58/25A of 5 Of equyvslcnt mar esther bw anslOscd OF NAVE Been submited ProvOvaly

4, LOSS OF ENTITLEMENT TO MICRO ENTITY STATUS

Cc] Parentee ms no fonger ented TO micro entity status. See 3? CFR 2 29)
5. MAINTENONCE FEE (37 CFR 12Qe}-~ie))

The appropriate Maintenance tee must bE SuUPMITed with This penton, urpless J was paid earker.

Unanscounted Sma} Entity Micro Entity
Fee (Code) AMOUNT Fer Fee

3%, yr fee 3A yrtee — 3% yr fee (3552)

2% yt fee —__._ Ta yr fee —___ Myrtee (3552)

11% yr fee LIA yr tee ———ssWA yrfee §=(3553)

MAINTENANCE FEE BEING SUBMYTTEDS 3,760.00

&. PETITION FEE

Tne penton fee required by 37 CFR 2 17{m)of.

$ 2,100.00 nacounted (Fee Code 1558), o1
SoSat Entity {Fee Coue 2538); or

S_MtrEntity (Fee Code 35538)

Must be paid ae 3 condition of accepung ail uruntentionally delayed payrnent of a maintenance fee.
PETITION FEE BEING suamiTreD $ 2 100 00

7, MANNER OF PAYMENT

[} Enciused ss a cneck for the sum of §
Cc Pipasa charge Nepave O¢rOnT NA The suit OFS

Payment by creat Cord. Form PTO-2038 15 atracnud.

CI Payment mace wa EFs-web
& AUTHORIZATION TO CHARGE ANY FFE DERCENCY

| The Oirector is hereby anthorzed Ta charge any maintenance fee or potion defeency to Depasit Account NO
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Best Available Copy

PTOYSB/66 131-21)
Approved for use TuDegh 21/30/2024 OMS 0651-C0lo

b> Parent and Tracemark Ottice: US DEPARTMENT OF COMMERCE

under the Papsrwor Reducton Act of 19895, no persons ane TEQuired CO reaROnd 20 2 coliccuan af TO: MIUGA wNlcsa it Chsplaye 4 ¥ahG Omb concol numorws.
PETITION TQ ACCEPT UNINTENTIONALLY DELAYED PAYMENT

OF MAINTENANCE FEE IN AN EXPIRED PATENT(37 CFR 1.378(b))
Page 3 of 4

   
  
 
 

  
  

9. OVERPAYMENT

AS tO uhy averpayment madqe, please  

| Credit to Repes.tAccount NO.
OR

Seid vafund enach
WARNING:

Pennaner/apphcunt iS CawTIOHES TO avoid SVAMTUNE personzl mformanon in documents hled in a parent sppltatien That May CONTDwle to
identity Biel Parsonal information, Such 35 social seQunty Numbers, Dank aecaunt numbers, Of credit Card Numpers (omer than a check oF
Great curd sutnonzauon farm (PTO-2038} submitved for payment purposes), 6 Never required Dy the USPTO to support a peritean or an
apphcaron.if ths type of personal into; mation 1s aciuded in Gacuments SsuDmuilked to the USPTO, petitioner/applicent snould consider
redacting 5ucn personal intormanon from the documents betore subrruiting them to the WSPTO Peunancr/apphcant is aduscd that the
record of a patent apphicationIs avaiable to the pubbe after publication of the appheation (Waless a nan-publicanan request in compliance
wath 37 CFR 1.223(8) 8 Made in the appucation or Rywance OT a PATENT. Furthermore, tie cecorg ham on abandenss apAhanen may als
be avasiabte to the punlic if the spplication ss referenced wa published spplcenon or an issued patent (see 37 CFR £44) Checks und rear
card autnoration torms (PTO-2038) submitted far poyment purpases are nor retained in the apaucawon file and therefore are not pupliclypvatavie

  
  
  
   
 

    

10. STATEMENT  

The delay in payment of the maintenance fee for thy patent was uNuntenpanal

Petitioner js reminded that a deiay resulting from a denperately chasen Course of acnon or a change in arcumarance 8 Horan ufintenranst
aelay.

  Petoner ss turtner reminded that &@ person sechiny rewistatament ot an expired patent should not make @ statement That the delay in
paymentof the maintenance fee was uningentongl wAless the entire Deiay was unintentional, inducing the Periad from dacovery that tne
maintenance fee was not timely pad until p2yMment at the maintenance tee. Fos example.a sTaTeMent That the delay in payment of tne
mainqenance tee was unintentional would Not be proper when tne patentee becomes aware of an uruntennonal tadure To Tnely pay HE
maintenance fee and then intentionally délays finng a pecan tor reinstatementof the patent under 37 CFR 1 378. See MPEP 2590.

 
  
    
  NOTE. Where the petition uneér 37 CFR 1.376 1s fred more than two years after the date the patent expired far nonpayment of the

mainrenance fee, the uated States Patent sng Trademark Othce requires an addtional expianauonof ine arcumarunces Surraundsng thé
Gélay That estubhsnes the entire delay was uomrentanal Ths requirement i$ 1M adginon fo the raqu rement tO prowde a stufement thay the
entir@ dalay was unintentional See Craryicanien of the Practicefor Requiring Agaronal information in Peuvons Filed in Patent Applications
aad Patents Based oni umntentional Ociay. 8S FR 12222 (Maren 2, 2020}. See MPEP FULOACHKUCHF) for acaional guidance on the
infarmation requires 19 establish that che entire Gelay wad wNiriFeAtOnal.

  
    
    TO Because this pettuon under 37 CFR 1.378 5 Deng fileg mure than two years utter tne date the patent expired for nonpayment of inemaintenance fee, additional explananan of the CiurCUuMstances suf fOuAding the Gelsy That establenes tne enure Gclsy waswnintennenalenciased Herewitt

 

F-086
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* "801-22 15:19 From-RUSS AUGUST KABAT + T-963 -P.O4/11  F-086

PTO/SE/65 (12-21)
Approved far use thrower31/39/2024 OMB 0652-0016

US Parantand Trademark Omice, US DEPARTMENT OF COmmvinHCe
Under tne Poparwork Reducuon Act of 1995, no PerRANs ate Peuured TO Pespone To 2 collecron of nformetian unicast displays & yahd OMG contral umest.

PETITION YO ACCEPT UNINTENTIONALLY DELAYED PAYMENT
OF MAINTENANCEFEE IN AN EXPIRED PATENT (37 CFR 1.378(b))

Page 4 of 4

 
£3. PETTIONER REQUESTS THAT FHE DELATED PAYMENT OF THE MAINTENANCEFEE BE ACCEPTED AND THE PATENT BE REINSTATED.

Mareh 1, 2022 ‘Shayan Habip/a
Dare Signatare(s) of Peatianer

Shayan Hapib

Registration Number, f appheable Typed or Ponted Name
650-716-4760

Felepnone Number

441 California Avenue, Number 2chcdDcre

Palo Alto, California 94301 Adaress

47 GER 1 378(c) states. "Any petition under the secRON Must De BAA in compiunce with § 1 33(0).”
12. EwQLOSuRES

Mauitenance Fee Payment

Petiman fee unger 37 CFR 1.17{m}(tee for finng tre maetenance fee pettonu}

CJ anosuonatsneet(s) containing statement esrapisning unintentional delay
0 Other. a
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03-01-22 15:19 From-RUSS AUGUST KABAT ar RRBAXCENTER 1-963 P.O6/I1FH086
MAR 0 4 2022

PTO/AIASS (08-12)
Approv6a Jor usa mnrougn 17/30/2020 OMB 0657-0037

US Patcm and Trademam Omtse, WS DEPARTMENT OF COmmERCE
Bauted Ig e8PCNa ID & Collechon OF NTOMALON Unies LABHiayS B vahd OME contr numper

STATEMENT UNDER $7 CFR 3.73{c)}

ApplcanvPatent Owner: EcoFactor, Inc.

 

  
 

      
  

Applicanon No/PatemNo.: 8,596,550 __ Filearissue Date. 12/3/2013 .
Tried: System, Method and Apparatus for Identifying Manual Inputs ana Adaptive Programming of a Thermostat
EcoFactar,Inc. qa US corporation

(Name Of Agsigneo) {Type of Assaynee, @ g , corporation, parnership, unwersily. gavamment agency, etc.)

  
   

 
  
  

states tal, for The patent application/patent entited above, itis (choose ane at options 1. 2. 3 or 4 below):
3.[7]Tne assigneesof tne enure ngnt, title, and interest.

2 CT An assigneeot tags than the entire ng, tie, and interest (cheek apphicapie box}:
LI The extent (by percentage) of is ownership interest aete Additienai Statements) by The owners

holding the Dalanegof the interestMusibesubmited yo account tor 100% of the ownership inforest
as There are unspecitied percentages of ownership. The other panies, iNCluding Inventors, who together own ine enpre

Aght. hile ana interest are-

Addimional Stalementts) hy the owner(s) holding the balanceof the interestMustbegybMimTed to accountfor he ene
FQnt, Ue, ANd interest

3. [C] Tne assignee ofan undividedinterest in the entirety (@ Complete assignment trom one of the jo:nt inventors was made}.
The other pames, including inventors, whe logetner own the entire ngnr,pile, and interest are 

 
 Additiona) Statement{s) by tte owner(s) holding the B:

nght, tlle, ANd mterest.

alance of the interest must pe Supmigjed jo account for tne ents   4 CI The recipient, wa a Coun proceeding or the lke (€ g., pankruptcy. probate), of an undiv.ded interest in me entirety (a
compiete janster ot ownership interest was made). The cenitied document(s) showingthe transfer1s attached

  
  
  
  
  
  

   
  

The interest dentitiad in opnon 1. 2 or 3 apove (nor optjan 4) 1S Svidenced by aiiher (choase one at options A or B below)
A, An assignment from the inventor(s) af the patent apphcanon/patenk aenihed above The ass.qnment was recorded in

ine United States Patent and Trademark Office at Ree! 02807 , Frame 93? _— or for which a copy
tnereot is atlached.

B C Acchain oftitle trom me inventor(s), of the patent applicanon/patent identted above, [6 the currant assignee as fovows:
  

 

 

1. From: " _.To
Tne document was recorded in ine United States Patent and Trademark Omice at

Reel, _, Frame _____Or tor which @ Copy thereat15 anacned
2. From: - TO
  

Tne document was recordad ii ihe United States Patent and Trademark Otiice at
Reel ___ Frame __. OF tor which @ Copy thereofis anached

[Page 1 of 2]
Tng cojacbon of monnapan is roquees oy 37 CFR 3.72(6) ‘The intormayon 18 faquifed 1 obtéur Or reTN a DENBET By Public wICN 8 TO hid (And Py MB USPTO to
process) an applcaton Conhasnnabty 8 gavernad by 35 SC. 122 ang 37 CFR 1 11 and 114 Ths Callecvon 8 esumatad to lake 12 Minutes to COMPET, Inclucinggeineng, propanny, aNd submuinng ine campietsd Uppheacon Torm to ine USPTO Tame ell vary Qapanding weOn tha individual case Any comments On ind amountOF Lind yOu FeQuire 1 COMPLETA TUS form arKvor SuggeZuUNs tor ;egucing (ug Suraen, shoul 26 sent wo we Cniet information Omeer, US Patent ano TrademarkQinee, US Cepartment of Commerce, FO Bos 1450. Alexandra, VA 22333-1450. BO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Cammissioner for Patents, © O, Box 1450, Alexanarta, VA 2274-1 aso.

IfyOu need assistance in vomplenng the farm. call 1-800-PTO-9199 and select opron 2.
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03-01-22 15:20 From-RUSS AUGUST KABAT + T-963 P.O7/11«=F-086

. PTQAIARE (Q8- 12}Approved tor use trough 11/30/2020 OmB 0651-00312.5. Patent ang Tragemarh Other, U.S DEPARTMENT OF COMMERCE
o PON 10 2 CSIACTON Of INTOMMADON UNIGss 1 dsplays a vano OMB conte} nymder

STATEMENT UNDER 37 CFR 3.73{(c)
 unas: Ine Paperwork Reduchon Aer at 195, ne

    
 

  
   

 

 

. To

The document was recorded in the United States Patent ang TrademarkOffice at

Reel____ Frame ___._——_. Or tor whieh @ fopy tnereot s amached

4. From. . Ta. -—
 

Tne document was recoraed in tha Unned States Patent and Trademark Office at
Reel Frame _— or tor which a copy Mereot 1s attached.

To:

The document was recorded in the United States Parent and Trademark Qince at
 

  
 

Ree) Frame ___ or tor winch a copy inereofis attached.

To.

The document was recorded in the United States Patent and Trademark Office at
Reel . Frame of for wach & Copy inereot 1s atlacned.

   

  
  

 
  
  
 
 
  

Aaagitianal documents in the chain of nile are sted on a supplemental sheet{s).

As required by 37 CFR 3 73(c)(1){), the documentary evidenceof ihe chain ot inle from the orginal owner To the
assignee was, Or concurrently «s being, Submited for recordation pursuant %0 37 CFR 3.11
[NOTE:A separate copy(1 € , a true copy of the ofginal assignment document(s)) Must be subminted to Assignment
Division in accordance wth 37 CFR Pari 3. 10 recard tha assignmentin the records of tre USPTO See MPEP 302 08]  

 
 The undersigned (whosetitle is Supphed below) 1S autnonzed to act on behait of the assignee

/Shayan Habib/ Mareh 1, 2022
Signature Date
Shayan Habib ; CEOot EcaFactor, ine
Primed or Typed Name Tile or Registration Number

  

    

   
“Page 2 of 2
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Case igi-cy-00328-MN Document3 Filed OS/OS/21 Page 1 of i PagelD #: 381

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 Delaware onthe following

( Trademarks or (W Patents. ( [7 thepatent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
3/3/2021 Delaware

PLAINTIFF DEFENDANT

Carrier Global Corporation EcoFactor,Inc.

 

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

DATE INCLUDED INCLUDED BY

OC) Amendment OO Answer OD CrossBill CI Other Pleading
PATENT OR DATEOF 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

Copy 1—Uponinitiation ofaction, mail this copy to Director Copy 3—Upon terminationofaction, mail this copy to Director
Copy 2—Uponfiling documentaddingpatent(s), mail this copy to Director Copy 4—Casefile copy
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Case igi-cy-O0317-MN Document3 Filed OS/Olfel Page lofi PagelD # 420

AO 120 (Rev. 08/10}

Mail Stop 8 REPORTON THE
Birector of the U.S. Patent and Trademark Office | FILING OR DETERMINATION OF AN

TO:

P.O. Box 1456 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 for the District of Delaware on the folowing 

C] fradematks or=A Patents. ( (7) the patent action invofves 35 U.S.C. § 292.3:

DOCKET NO. DATE FILED U.S. DISTRICT COURT

3/1/2021 I for the Disirict of Delaware
PLAINTIFF DEFENDANT

EMERSON ELECTRIC CO. ECOFACTOR, INC.

PATENT OR DATE OF PATENT . =n CE DATER we ATWRIADEE
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

in the above—entitled case, the following patent(s¥trademark(s) have been included:

DATE INCLUDED INCLUDED BY

 
Amendment I Answer (i Cress Bilt [-] Other Pleading

PATENTOR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK 
In the above—-entitied case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

(BY) DEPUTY CLERK 
Copy i-—Upon initiation of action, mail this copy te Director Copy 3--Upon termination of action, mail this copy te Director
Copy 2—-Upon filing document adding patent(s), mail this copy te Birector Copy 4-—Case fide copy
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Case li2i-cy-O0317-MN Document? Filed 04/19/21 Page Loti PagelB #: 436

AO 120 (Rev. 08/10}

Mail Stop 8 REPORTON THE
Birector 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 for the District of Delaware on the folowing 

C] fradematks or=A Patents. ( (7) the patent action invofves 35 U.S.C. § 292.3:

DOCKET NO. DATE FILED U.S. DISTRICT COURT

3/1/2021 [ for the District of Delaware
PLAINTIFF {DEFENDANT

EMERSON ELECTRIC CO. ECOFACTOR, INC.

PATENT OR DATE OF PATENT . ou CED ATER we ATWRIADEE
TRADEMARK NO. OR TRADEMARK HOLDEROF PATENT OR TRADEMARK

in the above—entitled case, the following patent(s¥trademark(s) have been incinded:

 
DATE INCLUDED INCLUDED BY

i] Amendment I Answer (i Cress Bilt [-] Other Pleading
PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK

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

DECISIONJUDGEMENT

Dismissed - see attached

CLERK [(BY) DEPUTY CLERK DATE
John A. Cerino /s/ Mark D. Buckson,Jr. 4/19/2021
 
Copy i-—Upon initiation of action, mail this copy te Director Copy 3--Upon termination of action, maxi this copy te Director
Copy 2—-Upon filing document adding patent(s), mail this copy te Birector Copy 4-—Case fide copy
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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. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
12/778,052 12/03/2013 8596550 EFACT.007A 5650

20995 7590 11/13/2013

KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614

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 866 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):

John Douglas Steinberg, Millbrae, CA;
Scott Douglas Hublou, Redwood City, CA;
Leo Cheung, Sunnyvale, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
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 SelectUSA. gov.

IR103 (Rey. 10/09)
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date received:

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Multiple sheets used when necessary)
SHEET 1 OF 2

7/12/13 IMN/

PTO/SB/08 Equivalent

Application No. 12/778,052

Filing Date May11, 2010
 

EFACT.007A

First Named Inventor|John Douglas Steinberg

Art Unit 3744

Attorney Docket No. 
 

Document Number

Number- Kind Code (if known)
Example: 1,234,567 B1

Examiner| Cite
Initials

U.S. PATENT DOCUMENTS

Publication
Date

MM-DD-YYYY
Name of Patentee or Applicant

Pages, Columns,Lines Where
Relevant Passages or

Relevant Figures Appear
   6,400,956

NE;—
Q6-02-2002 Richton

Imes,et al. 

a

8,457,797 06-04-2013

2010/0289643 11-18-2010 Trundle,et al.

Imes,et al.  
201 1/0051823

2011/0054699

02-24-2011

02-24-2011

02-24-2011

03-03-2011

03-03-2011

4 201 1/0046792 02-24-2014

2011/0046799

2011/0046800

2011/0046801

Imes,et al.

Imes,et al.

Imes, et al.

Imes,et al.

Imes,et al.

  
 
  

Imes,et al.
 
 
 

 
 >

Corn|

 
 

 

 

 

 

 

 

2011/0054710 03-03-2011 Imes,et al.

Che _ 07-14-2014 Imes,et al.
- 43 2011/0202185 08-18-2011|Imes,et al.

2011/0214060 og }@80-01-2011_|Imes,et al.

oRSSp 2011702248382011/0246898 10-06-2011 Imes,et al.

7}arrears—12-15-2011 _|Imes,et al.
ee) 2012/0023225 01-26-2012 Imes,et al.——02-23-2012 _—|imes,et al.

2012/0064923 03-15-2012 _|Imes,et al.——03-22-2012 Imes,et al.
2012/0093141 04-19-2012_|Imes,etal.S|aero|04-26-2012 Imes, et al.
2012/0135759 05-31-2012_|Imes,et al.

——08-23-2012 Imes,et al.|201200221718718
tensor—
ae

2013/0053054

|20120221718=|08-30-201 2
10-04-2012

Imes, et al

Imes, et al 

12-20-2012

02-28-2013

 
Imes, et al

Lovitt, et al.

 
 

Examiner Signature

 

Date Considered

“Examiner: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Drawline throughcitation if not
in conformance and not considered. 

T’ - Place a check mark in this area when an English language Translation is attached.

Include copyof this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MNI
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PTO/SB/08 Equivalent

  

 

 

  
 
 
 

Unknown

Herewith
Application No.

INFORMATION DISCLOSURE Fiting Date

STATEMENT BY APPLICANT oe Inventor
Examiner

  
Steinberg, John Dougiaset al 

  
 

  

 
 

(Multiple sheets used when necessary)
SHEET 2 OF 4  
 

 Attorney Docket No.|EFACT.007A

U.S. PATENT DOCUMENTS 

Document Number Pages, Columns, Lines Where
Number- Kind Code (if known) eaeaate Nameof Patentee or Applicant Relevant Passages or Relevant

Example: 1,234,567 B1 Figures Appear

Examiner|Cite
Initials No.

6,695,218 02-24-2004 Fleckenstein

6,726,113 04-27-2004 Guo

6,731,992 05-04-2004 Ziegler

6,734,806 05-11-2004 Cratsley

6,772,052 08-03-2004 Amundsen

6,785,592 08-31-2004 Smith

6,785,630 08-31-2004 Kolk

6,789,739 09-14-2004 Rosen

6,853,959 02-08-2005_|Ikeda, etal.

6,868,293 03-15-2005 Schurr

 

 

wo>  

  
Ooa  
 

wo ~

 

 

6,868,319 03-15-2005 Kipersztok,et al.

6,882,712 04-19-2005 _|Iggulden, etal.

|42 6,889,908 05-10-2005 Crippen,etal.
Charee(s) applied!3|__—=—«6.891.838os[99-10-2005_|[Petite,ot a.
toddcument,|44 6,991,029 01-31-2006 —_|Orfield, etal.

JAFLM/|43] 7,009,493 03-07-2008|Howard
10/30/2013 46 7,031,880 04-18-2006 Seem,etal.

47 7,039,532 06-02-2006|Hunter

 

 

 

 

 

7 7,232,075 06-19-2007 Rosen

2003/0040934 A1 02-27-2003 Skidmore,et al.

 

  48 7,089,088 08-08-2006_|Terry, etal.

49 10-31-2006 Ehlers,et al.

|50] 7,130,832 10-31-2006|Bannai, et al.He01-23-2007|Smyth,et al.
|52|7,187,986=|03-06-2007_|Johnson,etal.
|s3|7,205,892 04-17-2007 _[Luebke,etal.
ee

7,216,015 05-08-2007_|Poth, Robert J.Hs 7,231,424 06-11-2007|Bodin,et al.
|58

Examiner Signature (Mare Norman! Date Considered 04/16/2013

*Examiner: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Draw line throughcitation if not 
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Date received: 5/11/10 /MN/

PTO/SB/08 Equivalent

 
 
 
 

 
 

 

   
 
 

   INFORMATION DISCLOSURE Filing Date Herewith
 
 

 

 

 
 

First Named Inventor

Art Unit

Examiner

Steinberg, John DouglasetalSTATEMENT BY APPLICANT

(Multiple sheets used when necessary)
SHEET 1 OF 4

U.S. PATENT DOCUMENTS

 
 

 

 

 

Attorney Docket No.|EFACT.007A  

   
 

 

   
 
 

 
  

 

 
  

 
  

 

. . Document Number

Ch ‘tenia, ii Ne Number- Kind Code (if known)ange (BAB piifeso. Example: 1,234,567 Bt

to document,|4] 4,403,644 09-13-1983 |Reymendaty Hebert

Pages, Columns, Lines Where
Relevant Passages or Relevant

Figures Appear

Publication Date
MM-DD-YYYY Nameof Patentee or Applicant

  
 

 
 

JAMS] 4,674,027 06-16-1987|Beckey
1O/9P/2013|3) 5,572,438 11-05-1996|Ehlers,et al.
|4 5,717,609 02-10-1998|Packa,et al.
 6,145,751 11-14-2000

6,178,362 01-23-2001 =|Woolard,etal.
02-26-2002  |Monie

6,400,996 06-04-2002 Hoffberg,et al.

08-20-2002_|Petite, et al.

6,478,233 11-12-2002 [Shah

11-12-2002 Pierret, et al.

11-19-2002 Lggulden, et al.

’ 6,536,675 03-25-2003 Pesko,et al.

6,542,076 04-01-2003 Joao

6,549,130 04-15-2003 Joao

06-02-2003 Kipersztok,et al.

6,580,950 06-17-2003 Johnson

07-15-2003 Goldschmidtlki, etal.

 

 

 

 -=

~“i
 

 

 

 

 

  18

6,595,430 07-22-2003 ShahSee07-22-2003 {Hull et al.
|24] 6,619,555 09-16-2003  |Rosen
|23] 6,622,097 09-16-2003|Hunter
|23]6,622,115 fog-46-2003|Brown,et al.

24 6,622,925 09-23-2003 Carner,et al.

25 6,622,926 09-23-2003 Sartain, et al.

[ 26 6,628,997 09-30-2003|Fox, et al.
27 6,633,823 10-14-2003 Bartone,et al.

11-04-2003 Kolk et al.

12-30-2003|Davis,et al.

   
ExaminerSignature /Mare Norman/ Date Considered 04/16/2013

“Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline through citation if not 
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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 22313-1450ivWww. usplo. 20)

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

 
12/778,052 05/11/2010 John Douglas Steinberg EFACT.O07A 5650

KNOBBE MARTENSOLSON & BEAR LLP NORMAN, MARC E
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614 3744
NOTIFICATION DATE DELIVERY MODE 

11/05/2013 ELECTRONIC

NOTICE OF NON-COMPLIANT INFORMATION DISCLOSURE STATEMENT

An Information Disclosure Statement (IDS) filed [o-30713 in the above-identified application fails to
meet the requirements of 37 CFR 1.97(d) for the reason(s) specified below. Accordingly, the IDS will be
placedin the file, but the information referred to therein has not been considered.
__

The IDS is not compliant with 37 CFR 1.97(d) because:

 

@The IDS lacks a statement as specified in 37 CFR 1.97(e).

C) The IDS lacksthe fee set forth in 37 CFR 1.17(p).

QO) The IDSwasfiled after the issue fee was paid. Applicant may wish to consider filing a petition to
withdraw the application from issue under 37 CFR 1.313(c) to have the IDS considered. See
MPEP1308.

(Ads
571-272-4200 or 1-888-786-0101

Application Assistance Unit
Office of Data Management

Page | of 1
FORM PTOM327-B (Rev. 02/08)
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Unirep STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address; COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www.usplo.gov

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

12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650

KNOBBE MARTENSOLSON & BEARLLP savin
2040 MAIN STREET NORMAN,MARC E
FOURTEENTH FLOOR

3744

NOTIFICATION DATE DELIVERY MODE

11/04/2013 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):

jayna.cartee@knobbe.com
efiling@knobbe.com

PTOL-90A (Rev. 04/07)
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Responseto Rule 312 Communication

Application No. Applicant(s) 
12778052 John Douglas Steinberg
Examiner Art Unit

  1. &] The amendmentfiled on 30 October 2013 under 37 CFR 1.312 has been considered, and has been:

a) K)

bO

oO

dO

e)O

/ Timothy Caldwell /

puplishing Division

 

  
 
 

-- The MAILING DATE ofthis communication appears on the cover sheet with the correspondence address —

entered.

entered as directed to matters of form not affecting the scope of the invention.

disapproved because the amendmentwasfiled after the paymentof the issue fee.

Any amendmentfiled after the date the issue fee is paid must be accompaniedby a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.

disapproved. See explanation below.

entered in part. See explanation below.

 

 
U.S. Patent and Trademark Office

PTOL-271 (Rev. 04-01) Reponseto Rule 312 Communication Part of Paper No.
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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
priate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence,address as

appro
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEEmaintenance 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 ofaddress) papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission20995 7590 07/31/2013 : : ‘ttal is bei ited wi ‘
I hereby certify that this Fee(s) Transmittal is being deposited with the United

KNOBBE MARTENSOLSON & BEAR LLP States Postal Service with sufficient postage for first class mailin an enveloy
2040 MAIN STREET addressed to the Mail Stop ISSUE FEE address above, or being facsimile: transmitted to the USPTO (571) 273-2885, on the date indicated below.
FOURTEENTH FLOOR

(Depositor's name)
IRVINE, CA 92614

(Signature)

(Wate) 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO, CONFIRMATION NO.

12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650
TITLE OF INVENTION: SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE PROGRAMMING OF
A THERMOSTAT .

APPLN. TYPE ENTITY STATUS ISSUEFEEDUS_—‘|PUBLICATION FEE DUE|PREV. PAID ISSUEFEE|TOTAL FEE(S) DUE

$0nonprovisional SMALL $890 $300 $1190 "10/31/2013

NORMAN, MARC E 3744 236-051000

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list

CeR1369. f ° 4 dd Ch rc 4 (1) theausof up rs sexier patent attorneys 1 Knobbe,Martens,Martens,
Address orm PLOMSB/122)attached.ee PME 0)thename of ainglefm (having as a member a 2 Olson&Bear,LLP& Bear, LLP

registered attorney or agent) and the namesof up to
2 registered patentattorneys or agents. If nonameis 3
listed, no namewill be printed.

im "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 (print or type)

PLEASE NOTE:Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute forfiling an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

EcoFactor,Inc. Millbrae, CA

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

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

wd Publication Fee (No small entity discount permitted) im Payment by credit card. Form PTO-2038is attached.
(J Advance Order - # of Copies X) The Directoris hereby authorized to charge the-reetriredfeets), any deficiency, or credit any

overpayment, to Deposit Account Number__11-1410 (enclose an extra copy of this form).

Page 2 of 4
PTOL-85 (Rev. 02/11)
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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 form PTO/SB/15A and 15B), issue

fee payment in 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 undiscounted fee status. NOTE:Checking this box will be taken to be a notification of loss of entitlementto small or micro

entity status, as applicable. 

NOTE:The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Date Ko) “So ° CoS

ohn R. King Registration No. 34,362

This collection of information is required by 37 CFR 1.311. The informationis 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 amountof time you require to completethis 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 FORMSTO 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 respond to a collection of information unless it displays a valid OMB contro! number.

 Authorized Signature

 
Typed or printed name

  

 

Page 3 of 4

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 US,Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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EFACT.007A PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Applicant : Steinberg,etal.

Appl. No. > 12/778,052

Filed : May 11, 2010

For : SYSTEM, METHOD AND APPARATUS FOR
IDENTIFYING MANUAL INPUTS TO AND

ADAPTIVE PROGRAMMING OF A

THERMOSTAT

Examiner : Marc E. Norman

Group Art Unit : 3744 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

In response to the Statement of Reasons for Allowance in the Notice of Allowance

mailed July 31, 2013, Applicant respectfully submits the following comments.

Applicant respectfully disagrees with the Examiner's statement of reasons for allowance

to the extent that the limitations recited by the Examiner are not present in all of the claims.

Also, to the extent that there is any implication that the patentability of the claims rests on the

recitation of a single feature, Applicant respectfully disagrees with the Examiner’s Statement

becauseit is the combination of features that makes the claims patentable.

Applicant submits that the claims of the present application are allowable because each

of the claims recites a combination of features that are not taught or suggested by the priorart.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: _/0-30- Zo/ 3 By: rl. (e.
John R. King
Registration No. 34,362
Attorney of Record
Customer No. 20,995
(949) 760-0404

16565082:ad
102913
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Docket No.: EFACT.007A Customer No. 20995

INFORMATION DISCLOSURE STATEMENT

Inventor : John Douglas Steinberg, et al.

App. No. : 12/778052

Filed : May 11, 2010

For : SYSTEM, METHOD AND APPARATUS FOR
IDENTIFYING MANUAL INPUTS TO AND

ADAPTIVE PROGRAMMING OF A THERMOSTAT

Examiner : Norman, Marc E.

Art Unit : 3744

Conf.No. : 5650

 

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

References and Listing

Submitted herewith in the above-identified application is an Information

Disclosure Statementlisting references for consideration. Copies of anylisted foreign

and non-patentliterature references are being submitted.

Timing of Disclosure

This Information Disclosure Statement is being filed after the mailing date of a

final action or after the mailing date of a Notice of Allowance. Please place these

referencesin the file in accordance with 37 CFR 1.97(i).

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: October 30, 2013 By: ez
Join R. King
Registration No. 34,362
Attorney of Record
Customer No. 20995

(949) 760-0404

 

16570980:ad
103013
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PTO/SB/08 Equivalent

Application No. 12/778052

INFORMATION DISCLOSURE Filing Date May11, 2010

STATEMENT BY APPLICANT 
 

 Art Unit 3744

(Multiple sheets used when necessary) Examiner Norman, Marc E.

SHEET 1 OF 1 Attorney Docket No.|EFACT.007A

U.S. PATENT DOCUMENTS  

Examiner|Cite Document Number Publication Pages, Columns, Lines Where
Initials No Number- Kind Code (if known) Date Nameof Patentee or Applicant Relevant Passagesor

, Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

 1 13/858710 09/05/2013|Steinberg et al.

6,786,421 09/07/2004 |Rosen
2012/0221151
EFACT.O11C1 08/30/2012|Steinberg
2013/0144445
EFACT.013C2 06/06/2013|Steinberg

FOREIGN PATENT DOCUMENTS

 
  
 

 
Pages, Columns, 

  

 
 
 

  
  

Foreign Patent Document
 
  

 

: . . Publication Lines Where

Ee Cite) Country Codefuimber-Kind Date Nameof Patentee or Applicant|Relevant Passages T'
MM-DD-YYYY or Relevant Figures

Example: JP 1234567 A1

JP 05-189659 07/30/1993 Hitachi Bill Shisetsu Eng. KK.

JP 2010-038377 02/18/2010|Mitsubishi HeavyInd. Ltd.

JP 2010-286218 12/24/2010|Mitsubishi Heavy Ind. Ltd.

|3 KR 10-1999-0070368 09/15/1999 |SamsungElectronics Co. Ltd.

 

     
   

 

 
  WO 2011/149600

(EFACT.012W0) 12/01/2011 |EcoFactor, Inc.
WO 2012/024534

(EFACT.013W0) 02/23/2012 |EcoFactor,Inc. 
 

 
NON PATENT LITERATURE DOCUMENTS

Examiner |Cite| !nclude nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the

initials|No. item (book, magazine, Jo, serial, symposium, catalog, etc.), date, page(s), volume-issuepublisher, city and/or country where published. 
 

ianInternational Search Report and Written Opinion for PCT/US201 3/035726 (EFACT.014WO), dated8/6/13.

16570834
103013

Examiner Signature Date Considered
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OFRPEmeePURPOSE:To provide automatic rate
calculating method and device capable of
optionally operating individual load side
apparatuses (e.g. fan coil units) by
improving a central air-conditioning
equipment utilizing an absorption type water
cooling/heating machine having inexpensive energy cost. CONSTITUTION:; Plural fan
coil units (1aa to 1a3) having the sameorsimilar load pattern (a load rate and a load time
band) are operated as one piping system and monitored and controlled by a computer 12
through a motor-operated valve 2a, the working electric energy, gas flow rate and
consumed amount of water of respective apparatuses constituting the air-conditioning
equipment are detected and inputted to the computer, running cost is calculated and the
quantity of energy used by respective load side apparatuses is calculated, and the
running cost is proportionally distributed in accordance with the quantity of used energy.
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PROBLEM TO BE SOLVED:To calculate

an air conditioning charge by a simple
process by resolving complications of
software. ; SOLUTION: The air conditioning
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timer device 4, and a central control unit 3
acquiring a charge coefficient associated
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PROBLEM TO BE SOLVED:To perform appropriate proportional rate division with
respect to the standby powerof an outdoor unit. ; SOLUTION:The air-conditioning-rate
calculation device 5 for proportionally dividing the utility rate of an air conditioning system
constituted by connecting a plurality of indoor units connected to at least one outdoorunit
or including a plurality of refrigerant systems to each of the indoor units or a user of each
indoor unit includes:a first calculation means 25 which calculates an operation quantity
of each of the plurality of indoor units; a second calculation means 26 which calculates a
consumed energy quantity of the outdoor unit; a proportional division rate determination
means 27 which determines a proportional division rate of the consumed energy quantity
of the outdoor unit based on the operation quantity of each indoor unit; and a rate
calculation means 28 which calculates a utility rate of the outdoor unit based on the
consumed energy quantity of the outdoor unit and the proportional division rate.;
COPYRIGHT:(C)2011,JPO&INPIT

Last updated: 09.10.2013 Worldwide Database 5.8.11.5, 93p
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(21) Application number:
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F24F 11/02

(73) Proprietor:

(72) Inventor: e CHOI, GWANG SU

(54) AIR CONDITIONER WITH METERING FUNCTION AND METHOD FOR CONTROLLING OPERATION OF AIR
CONDITIONER

(57) Abstract:

PURPOSE: Anair conditio ner with metering function and its control
method is provided to prevent power waste by displaying the power
consumption and corresponding electric charge.

CONSTITUTION: An air co nditioner comprises a key input unit(4 10)
for permitting a user to inout operation command andset a target
electric charge: a temperature sensing unit(160) for sensing the
indoor temperature; a load driving unit(140) for performing cooling
or heating operation by dr
detec
heating operation: a micro

load driving unit in accordance with the operation commandof the
input through the key inpu
by the temperature sensin
estimated electric charge
detection unit, and contro
accordance with the resul

ving a compressor and motor; a power
ion unit(120) for detecting power consumed during cooling or

computer(130) for controlling operation

unit and the indoor temperature sensed
g unit, calculating an electric charge and
rom the power detected by the power
ling operation of the load driving unit in
of comparison between the target electric

charged and the estimated electric charge: and a display unit(150)
tor selectively displaying t
estimated electric charge
computer.

copyright KIPO 2002
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in accordance with the control of the micro
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a HN, HR, HU, 1D, IL, IN, IS, JP, KE, KG, KM, KN, KP,

(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL

12/788,246 26 May 2010 (26.05.2010) US NO,NZ, OM,PE, PG, PH,PL, PT, RO. RS, RU, SC, SD,
: SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(71) Applicant (for all designated States except US): ECO- TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 4M, ZW.
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[Continued on next page]

(54) Title: SYSTEM AND METIIOD FOR USING A MOBILE ELECTRONIC DEVICE TO OPTIMIZE AN ENERGY MAN-
AGEMENT SYSTEM

(57) Abstract: Embodiments of the invention comprise
ad LLG. 7 systems and methods for using the geographic location of

networked consumer clectronics deviccs as indications of

occupancyof a structure for purposes of automatically ad-
justing the temperature setpoint on a thermostatic HVAC
control. At least one thermostat is located inside a struc-

ture and is used to control an HVAC system in the siruc-
ture. At least one mobile electronic device is used to indi-

cate the state of occupancyof the structure. The state of
occupancyis usedto alter the setpoint onthe thermostatic
HVACcontrol to reduce unneeded conditioning of unce-
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(43) International Publication Date
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Gl)

(21)

(22)

(25)

(26)

(30)

(71)

(72)
(75)

(74)

(81)

Organization
International Bureau

\\

International Patent Classification:

F24F 11/92 (2006.01) HO4L 12/16 (2006.01)
HO4L 12/12 (2006.01)

International Application Number:
PCT/US201 1/0483 16

International] Filing Date:
18 August 2011 (18.08.2011)

Filing Language: English

Publication Language: English

Priority Data:
12/860,821 20 August 2010 (20.08.2010) US

Applicant (for all designated States except US): BCO-
FACTOR,INC. [US/US]; 432 Broadway, #801, Millbrae,
CA 94030 (US).

Inventor; and
Inventor/Applicant ‘for US only): STEINBERG, John,
Douglas [US/US]; 873 Hacienda Way, Millbrae, CA
94030 (US).

Agent: KING, John, R.; Knobbe, Martens, Olson & Bear,
LLP, 2040 Main Sireet, 14th Floor, Irvine, CA 92614
(US).

Designated States ‘unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DF, DK, DM, Do,

WIPO: PCT

(84)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property =
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(10) International Publication Number

WO2012/024534 A3

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL,IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA,NG, NI, NO, NZ,
OM,PE, PG, PH, PL, PT, QA, RO, RS, RU, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
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TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NM, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted a
patent (Rule 4.17(ii))

Published:

(88)

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event ofreceipt of
amendments (Rule 48.2(h))

Date of publication of the international scarch report:
31 May 2012

(54) Title: SYSTEM AND METHODFOR OPTIMIZING USE OF PLUG-IN AIR CONDITIONERS AND PORTABLE HEAT-
ERS

£02

LLG. FA

 
(57) Abstract: Thermostatic HVAC and other energy management controls that are connected to a computer network. For instance,
remotely managed load switches incorporating thermostatic controllers inform an energy management system, to provide enhanced
efficiency, and to verify demand response with plug-in air conditioners and heaters. At least one load control device at a first loca -
tion comprises a temperature sensor and a microprocessor. The load control device is configured to connect or disconnect electrical
power to the anattached air conditioner or heater, and the microprocessor is configured to communicate over a network. In addition,
the load control device is physically separate from an air conditioner or heater but located inside the space conditioned bythe air
conditioner or heater.

PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

59 of 294

INTERNATIONAL SEARCH REPORT International application No.
PCT/US2011/048316 

A CLASSIFICATION OF SUBJECT MATTER

F24F 11/02(2006.01)i, HO4L 12/12(2006.01)i, HOAL 12/16(2006.0)i

According to International Patent Classification (IPC) or to both rational classification and IPC
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classi“ication symbols)
F24F 11/02, HOSK 7/20, FO4D 27/00, F24F 11/00; F24F 13/08, F24H 9/20: F24F 3/044
 

Documentation searched other than minimum documentationto the extent that such documents are included in the fields searched

Korean utility models and applications for utility models
Japanese utility models and applicationsfor utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: control, temperature, compare, database

 

Cc. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, wilh indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-7994-0011902 A (Koryo Digital Elect. Co.) 22 June 1994
See Abstract, Claim 1

KR 10-2000-0059532 A (Dang Hae System Co.) O35 October 2000
See Caims 3, 4

EP 0415747 A2 (SHAW, ALLAN, DR. et al.) 06 March 1991
See Claim 1

LS 2008-0198549 AT CRASMUSSEN VEIT. ef al.) 21 Angist 2008
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(PCT Rule 44,1)

 
Date of mail
(dayimonthvear) 06 undefined 2013 (06.08.2013)

Applicant's or agent's file reference

International application No. International filmmg date
PCT/US2013/035726 (day/monthivest) yy 4si} 2013 (09.04.2013)

Applicant

ECOFACTOR,INC.

  

  
   
 

1, x] The applicantis hereby notified that the international search report and the written opinion ofthe International Searching
Authority have been established and are transmitted berewith.
Filing of amendments and statement under Article 19:
The applicantis entitled, if he so wishes, to amend the claims ofthe international application (see Rule 46):

When? The timelimit for filing such amendments is normally two months from the date oftransmittal of the
international search report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No,: +41 22 338 82 70

For moredetailed instructions, see PCTApplicant's Guide, International Phase, paragraphs 9.004 . 9.011.

2. J The applicant is hereby notified that nv intemational search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion ofthe International Searching Authority are transmitted herewith.

3. L] With regard to any protest against payment of(an) additional fee(s) under Rule 40.2, the applicantis notified that:
[| the protest together with the decision thereon has been transmittedto the Intemational Bureau together with any

request to forward the texts of both the protest and the decision thereon to the designated Offices.

C) no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.
4, Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching ~
Authority to the International Bureau. The International Bureau will send a copy of such commentsto all designated
Offices uniess an international preliminary examination report has been oris to be established. Following the

expiration of 30 months from the priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau, If the applicant wishes to avoid or postpone publication, a notice of withdrawal ofthe
international application, or of the priority claim, must reach the International Bureau before the completion ofthe
technical preparations for international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of somedesiignated Offices, a demandfor internationalpreliminary examination must be filed ifthe applicant wishes to postpone the entry into the national phase until 30
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the

priority date, perform the prescribed acts for entry into the national phase before those designated Offices. _
Inmsec of other designated Offices, the time limit of30 months(or later) will apply even if no demandis filedwithin |9months,

Fordetails about the applicable timelimits, Office by Office, sec www-wipo.int/pet/en/texts/time_limits.himl and the
PCTApplicant's Guide, National Chapters.

Name and mailing address of the ISA/KR Authorized officer
| Korean Intellectual Property Office

i 189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan COMMISSIONER
City, 302-701, Republic of Korea

Facsimile No. $2-42-472-7140 Telephone No. 82-42-481-8753
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* Attention

Copies of the documents cited in the international search report can be searched in the following Korean Intellecmal
Property Office English website for three months from the date ofmailing of the international search report.

http://wwwkipo.go.kr/en/ => PCT Services => PCT Services

ID; PCT international application number
PW: HZR&74K4

Inquiries related to PCT Intemational Search Report or Written Opinion prepared by KIPO as an International
Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: http://www.ipkcenter.com

Email: ipkc@ipkcenter.com

 
Notes to Form PCT/SA/720 Guly 2010)
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INTERNATIONAL SEARCH REPORT

{PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCTISA/220
EFACTOMWO ACTION as well as, where applicable, item 3 below.

Intemational application No. International filing date fdayymonth‘year) (Eatliest} Priority Date (day‘month/vear)

PCT/U82013/035726 09 April 2013 (09.04.2013) 14 June 2012 (14.06.2012)

Applicant

ECOFACTOR, INC,

This Intemational search report has been prepared by this International Scarching Authority andis transmitted to the applicant according
to Article 1%. A copy is being transmitted to the Intemational Bureau.

This international search report consists of a total of 3 sheets.

[| It is also accompanied by a copy-ofeach prior art document cited in this report.

Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

BX] the intemational application in the language in which it was filed
CJ a translation of the international application into . which is the languageof a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)})

b.L|This international search report has been established taking into accountthe rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

&. With regard to any nucleotide and/or amino acid sequence disclosedin the international application, see Box No. 1.

C|Certain claims were found unsearchable (See Box No. ID
 

[| Unity of invention is lacking (See Box No. IID
With regardto the title,

ix] the text is approved as submitted by the applicant.
{_} the text has been established by this Authority to read as follows:

With regard to the abstract,

4 the text is approved as submitted by the applicant.
C] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant

may, within one month from the date ofmailing ofthis international search report, submit comments to this Authority.

With regard to the drawings, :

a. the figure of the drawings to be published with the abstract is Figure No.

Cc] as suggested by the applicant.
as Selected by this Authority, because the applicant failed to suggest a figure.

[]as selected by this Authority, because this figure better characterizes the invention.
b, C none of the figure is to be published with the abstract.

 
Form PCT/ISA/210 (first sheet) July 2009)
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INTERNATIONAL SEARCH REPORT

CLASSIFICATION OF SUBJECT MATTER

International application No.
PCT/U82013/035726

F24F 11/02(2006.01)i, GOSD 23/00(2006.01)i, G06Q 50/06(2012.0Di

According to Intemational Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
F24F 11402, F23N 1/00; F24F 5/00; GO7F 15/08; GOSD 23/00; GO6Q 50/06

Documentation searched other than minimum documentation to the extent that such documents are includedin the fields searched
Korean utility models and applicationsfor utility models
Japanese utility modcls and applications for utility models

Electronic data base consulted during the international search (name ofdata base and, where practicable, search terms used}
eKOMPASS(KIPOintemal} & keywords: HVAC system, running cost, thermostat, and processor

c

Category?

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, ofthe relevant passages

JP 2010-286218 A (MITSUBISHI HEAVY IND. LTD.) 24 December 2010

See paragraphs [0021]-[0025] and figures 1,2.

KR 10-1999-0070368 A (SAMSUNG ELECTRONICS CO., LTD.) 15 September 1999
See abstract and figures 3,4.

JP 05-189659 A (HITACHI BILL SHISETSU ENG. KK.) 30 July 1993
See abstract and figure l,

JP 2010-038377 A (MITSUBISH! HEAVY IND. LTD.> 18 February 2010
See abstract and figures 1,2.

US 6786421 B2 (ROSEN, HOWARD) 07 September 2004
See abstract and figure 1A.

C] Further documents are listed in the continuation af Box C.
Special categories of cited ducuments:

document defining the general state of the art which is not considered
to be of particular relevance
earlier application or patent but published on or after the intemational
filing date
decumeat which may throw doubts on priority ¢laim(s) or which is
cited to establish the publication date of citation or other
special reason {as specified)
document referring to an oral disclosure, use, exhibition or othermeans

document published prior to the internationalfiling date but later
than the priority date claimed

Date of the actual completion ofthe international search

05 August 2013 (05.08.2013)

Name and mailing address of the ISA/KR
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City,
302-701, Republic of Korea

Facsimile No, +82-42-472-7140

Form PCT/ISA/210 (second sheet) (July 2009)

65 of 294

“pe

"ye

“ye

gn

See patent family annex.

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention
document of particular relevance; the claimed invention cannot be
considered novel ar cannot be considered to invalye an inventive
step when the documentis taken alone
document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or mare other such documents,such combination
being obvious to a person skilled in the ari
document memberof the same patent family

Date ofmailing of the international search report

06 undefined 2013 (06.08.2013)
Authorized officer

KIM Jin Ho

Telephone No. +82-42-481-8699

 Relevant to claim No.
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Information on patent family members

Patent document

cited in search report

JP 2010-286218 A

KR 10-1999-0070368 A

JP 05-189659 A

JP 2010-038377 A

US 6786421 Bz

Publication
date

24/12/2010

15/09/1999

30/07/1993

18/02/2010

07/09/2004

Form PCT/ISA/210 (patent family annex) (uly 2009)

66 of 294

International application No.

PCT/US2013/035726

Patent family
member(s)

None

CN 1119579 €
CN 1226663 A
CN 1226663 C
JP 03011715 B2
JP 11-281122 A
US 6145328 A

JP 07001511 Ba

None

US 2003-0142121 Al
US 2004-0074978 Al
US 6824069 Ba
US 7152806 Bl

27/08/2003
25/08/1999
25/08/1999
21/02/2000
15/10/1999
14/11/2000

11/01/1985

31/07/2003
22/04/2004
30/11/2004
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PCT/US2013/035726
PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To:

KING,JOHN,R. PCT
KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN
STREET, 14TH FLOOR IRVINE CA 92614 USA

WRITTEN OPINION OF THE
ENTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1}

  
 
 

 
 

Date of mailing
(dayimonth/vear) 06 undefined 2013 (06.08.2013)

 
 
  

Applicant's or agent's file reference FOR FURTHER ACTION
EFACTO14WOQ See paragraph 2 below

International application No. International filing date (day/month/vear} Prianty date(day-nonth/vear)
PCT/U82013/035726 09 April 20:13 (09.04.2013) 14 June 2012 (14.06.2012)

Internationa! Patent Classification (IPC) or both national classification and IPC

F24F 11/02(2006,01)i, GOSD 23/00(2006.01)i, G060 50/06(2012.01)i  
 
 
  

 
  

  
  
 
  

 
 

  Applicant
ECOFACTOR,INC,

1. This opinion contains indications relating to the following items:
Box No. Basis of the opinion

Box No.Ik Priority

Rox No. WT Non-establishment ofopinion with regard to novelty, inventive step and industrial applicability

bd
L)
LJ
[| Box Ne.IV=Lack of unity of invention

XxX

LJ
LI

Box No. ¥—Reasoned statement under Rule 43bis. {a}(i) with regard to novelty, inventive step or industrial applicability,
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIL “Certain defects in the international application

L] Box No. VII] Certain observations on the international application

2, FURTHER ACTION

If a demandfor international preliminary examination is made, this opinion will be considered to be a written opinion ofthe
International Preliminary Examining Authority ("IPEA") except that this docs not apply where the applicant chooses an Authority
other than this one to be the [PEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions ofthis International Searching Authority will not be so considered. 
 

 If this opinion is, as provided above, considered to be a written opinion of the IPEA,the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration.of 3 months from the date of mailing
ofForm PCT/ISA/220or before the expiration of 22 months from the priority date, whichever expires later.
For further options, see Form PCT/ISA/220.

 
  

 
 

Name and mailing address of the ISA/KR
Korean Intellectual! Property Office
199 Cheongsa-ro, Sea-gu, Daejeon
Metropolitan City, 302-701, Republic of
Korea

Facsimile No, +82-42-472-7140

Date of completion ofthis opinion|Authorized officer 

  

 
 
 

 

KIM Jin Ho 

05 August 2013 (05.08.2013)    

 
Telephone No. +82-42-481-8699

Form PCT/ISA/237 (cover shest) (July 2011)
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, Intemational application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US82013/035726

Box No. 1 Basis of this opinion

{. With regard to the language, this opinion has been established on the basis of:

Dd the intemational application in the language in which it wasfiled

[J a translation oftheinternational application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. C21 This opinion has been established takinginto accountthe rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43dis.1(a))

3. With regard te any nucleotide and/or amino acid sequence disclosed in the intemational application, this opinion has been
established on the basis of:

a, 4 sequence listing filed or fummished
on paper

C in electronic form

b. time offiling or furnishing
| contained in the international application as filed.
[_] fited together with the intemationalapplication in clectronic form.
C] furnished subsequently to this Authority for the purposes of search.

4. | In addition,in the case that more than one version or copy ofa sequence listing has been filed or furnished, the required
statements that the information in the subsequentor additioanl copies is identical to that in the application as filed or docs
not go beyond the application os filed, as appropriate, were furnished.

§. Additional comments:

Form PCT/SA/237 (Box No, Ii July 2011)
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ional application No.
WRITTEN OPINION OF THE International application No

INTERNATIONAL SEARCHING AUTHORITY PCT/US2013/035726

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims
Claims

Inventive step (IS) Claims

Claims

Industrial applicability 7A} Claims

Claims

2. Citations and explanations:

Reference is made to the following documents:

D1: JP 2010-286218 A (MITSUBISHI HEAVY IND. LTD.) 24 December 2010

D2: KR 10-1999-0070368 A (SAMSUNG ELECTRONICS CC., LTD.) 15 September 1999

D3: JP 05-189659 A (HITACHI BILL SHISETSU ENG. KK.} 30 July 1993

D4: JP 2010-038377 A (MITSUBISHI HEAVY IND. LTD.) 18 February 2010

DS: 8 6786421 B2 (ROSEN, HOWARD) 07 September 2004

1. Novelty and Inventive Step

1.1 Independent claim 1

None of the documents D1-D5 teach or fairly suggest a system for allocating the cost of

operating an HVAC system comprising a thermostatic controller configured to turn on or off a

first component associated with an individual unit of occupancy based on temperature reading
from an inside of the individual unit of occupancy. Accordingly, claim 1 is not anticipated by

any of the documents, nor is it obvious to a person skilled in the art by the documents, taken

alone or in combination. Therefore, claim 1 is novel and involves an inventive step under PCT

Article 33(2) and (3).

1.2 Dependent claims 2-9

Claims 2-9 are directly or indirectly dependent on claim 1 and therefore meet the requirements

of PCT Article 33(2} and (3).

Continued on Supplemental Box
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International application No.
WRITTEN OPINION OF FHE

INTERNATIONAL SEARCHING AUTHORITY PCT/US82013/035726

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of: Box No. ¥

 

  
 
 

1.3 Independent claim 10

Claim 10 concerns a method for allocating the cost of operating an HVAC system, but it has
the same technical features as claim 1. Thus, the same reasoning applies to claim 10.

Therefore, claim 10 is novel and involves an inventive step under PCT Article 33(2) and (3).

1.4 Dependent claims 11-18 
  
  

 
 

 
Claims 11-18 are directly or indirectly dependent on claim 10 and therefore meet the

requirements of PCT Article 33(2) and (3).

2. Industrial Applicability

Claims 1-18 meet the requirement of industrial applicability under PCT Article 33(4).

 
Form PCTASA/237 (Supplemental Box) (July 2011)
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EFACT.007A PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Inventor . : John Douglas Steinberg, etal.

App. No. > 12/778,052

Filed : May 11, 2010

For : SYSTEM, METHOD AND APPARATUS
FOR IDENTIFYING MANUALINPUTS

TO AND ADAPTIVE PROGRAMMING
OF A THERMOSTAT

Examiner : Norman, Marc E.

Art Unit : 3744

Conf No. : 5650

 

RESPONSETO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Mail Stop Amendment
Commissionerfor Patents

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

DearSir:

In response to the Notice to File Corrected Application Papers mailed October

28, 2013, Applicant respectfully submits the following amendments and comments.

Amendments to the Specification are reflected in the listing of claims which

begins on page 3 of this paper.

Remarks/Arguments begin on page8ofthis paper.

-l-
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Application No.: 12/778,052
Filing Date: May 11, 2010

AMENDMENTSTO THE SPECIFICATION

The drawings filed on August 20, 2010 include a Fig. 10 but the specification’s
brief description of the drawings does not describe a drawing with that designation.

Applicant hereby amendsthe specification as follows:

After paragraph 0015 pleaseinsert:

“Figure 10 shows an example of some ofthe contextual data that may be used
by the server in orderto interpret manual overrides. “

-2-
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AMENDMENTSTO THE CLAIMS

No amendments have been madeto the Claims.

1. (Previously Presented) A method for detecting manual changes to the

setpoint for a thermostatic controller comprising:

accessing stored data comprising a plurality of internal temperature

measurements taken within a structure and a plurality of outside temperature

measurements relating to temperatures outside the structure;

using the stored data to predict a rate of change of temperatures inside

the structure in response to at least changesin outside temperatures;

calculating with one or more computer processors, scheduled

programming of the thermostatic controller for one or more times based on the

predicted rate of change, the scheduled programming comprising at leasta first
. automated setpointat a first time;

generating with on or more computer processors, a difference value
based on comparing an actual setpoint at the first time for said thermostatic

controller to the first automated setpoint for said thermostatic controller;

detecting a manual changeto thefirst automated setpoint by determining

whether said actual setpoint and said first automated setpoint are the same or

different based onsaid difference value; and

logging said manual change to a database associated with the

thermostatic controller.

2. (Original) A method as in Claim 1 where said thermostatic controller

operates a system for changing the air temperature in a structure.

3. (Original) A method as in Claim 1 where said thermostatic controller

operates a heating, ventilation and air conditioning system.

-3-
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4. (Original) A method as in Claim 1 where said thermostatic controller

operates a heating, ventilation and air conditioning system in a single family residence.

5. (Original) A method asin Claim 1 in which at least one remote processoris

in communication with said thermostatic control device.

6. (Original) A method as in Claim 5 in which said remote processoris not

located in the samestructure as said thermostatic controller.

7. (Original) A method as in Claim 5 in which said remote processor sets

programmingfor said thermostatic controller.

8. (Original) A method as in Claim 1 in which said thermostatic controller is

programmable.

9. (Previously Presented) A method for incorporating manual changes to the
setpoint for a thermostatic controller into long-term programming of said thermostatic

controller comprising:

accessing stored data comprising a plurality of internal temperature

measurements taken within a structure and a plurality of outside temperature
measurementsrelating to temperatures outside the structure;

using the stored data to predict a rate of change of temperatures inside

the structure in responseto at least changesin outside temperatures;

calculating scheduled programming of setpoints in the thermostatic

controller based on the predicted rate of change, the scheduled programming

comprising at least a first automated setpoint at a first time and a second
automated setpoint at a secondtime;

comparing the actual setpoint at the first time for said thermostatic

controllerto the first automated setpoint for said thermostatic controller;

detecting a manual change tothefirst automated setpoint by determining

whether said actual setpoint and said first automated setpoint are the same or
different;

-4.
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changing the second automated setpoint at the second time based on at

least onerule for the interpretation of said manual change.

10. (Original) A method as in Claim 9 where said thermostatic controller

operates a system for changing the air temperature in a structure.

11. (Original) A method as in Claim 9 where said thermostatic controller

operates a heating, ventilation and air conditioning system.

12. (Original) A method as in Claim 9 where said thermostatic controller

operates a heating, ventilation and air conditioning system in a single family residence.

13. (Original) A method as in Claim 9 in which at least one remote processoris
in communication with said thermostatic control device.

14. (Original) A method as in Claim 13 in which said remote processoris not
located in the same structure as said thermostatic controller.

15. (Original) A method as in Claim 13 in which said remote processor sets

programming for said thermostatic controller.

16. (Original) A system as in Claim 9 in which said thermostatic controlleris

programmable.

17. (Previously Presented) An apparatus for detecting manual changesto the

setpointfor a thennostatic controller comprising:

at least a programmable communicating thermostat:

at least a remote processor,

at least a network connecting said remote processor and said

communicating;

at least a database comprising a plurality of internal temperature

measurements taken within a structure and a plurality of outside temperature

measurements relating to temperatures outside the structure;
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computer hardware comprising one or more computer processors

configured to use the stored data to predict a rate of change of temperatures

inside the structure in response to changesin outside temperatures:

the one or more computer processors configured to calculate scheduled

setpoint programming of the programmable communicating thermostat for one or

more times based on the predicted rate of change, the scheduled. programming

comprising one or more automated setpoints;

at least a database that stores the one or more automated setpoints
associated with the scheduled programming for said programmable
communicating thermostat;

at least a database that stores actual setpoint programming of said

programmable communicating thermostat; and

the one or more computer processors configured to to compare the one or
more automated setpoints associated with said scheduled setpoint programming

with said actual setpoint programming.

18. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a system for changing the air temperature in a
structure.

19. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a heating, ventilation and air conditioning system.

20. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a heating, ventilation and air conditioning system in
a single family residence.

21. (Original) An apparatus as in claim 20 in which at least one remote

processoris in communication with said programmable communicating thermostat.

22. (Original) An apparatus as in claim 20 in which said remote processoris

not located in the samestructure as said programmable communicating thermostat.

-6-
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23. (Original) An apparatus asin claim 20 in which said remote processor sets

programming for said programmable communicating thermostat.

-7-
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REMARKS

The drawingsfiled on August 20, 2010 include a Fig. 10 but the specification’s

brief description of the drawings does not describe a drawing with that designation.

Applicant notes that paragraph 0043 of the patent application refers to Figure 10.

Accordingly, Applicant has used the language in paragraph 0043 for the summary of

Figure 10 in the Brief Description of the Drawings.

After paragraph 0015 of the application, please insert:

“Figure 10 shows an example of someof the contextual data that

may be usedbythe serverin orderto interpret manual overrides.“

Applicant respectfully submits that no new matter is being introduced by way of

this amendmentto the specification and requests that the foregoing amendmentto the
specification be entered and madeofrecord.

Please charge any additional fees, including any fees for additional extension of

time, or credit overpayment to Deposit Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated:—/0-So-Zol8 By: bee Ee
John R. King
Registration No. 34,362
Attorney of Record
Customer No. 20995

(949) 760-0404

16564951:ad
102913
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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 22313-1450www.uspta.gov

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

12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650

20995 7590 10/28/2013 EXAMINER
KNOBBE MARTENSOLSON & BEAR LLP
2040 MAIN STREET NORMAN,MARC E
FOURTEENTH FLOOR

IRVINE, CA 92614 PAPER NUMBER
3744

NOTIFICATION DATE DELIVERY MODE

10/28/2013 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):

jayna.cartee@knobbe.com
efiling@knobbe.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE
 

Commissionerfor Patents
United States Patent and Trademark Office

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

www.uspto.gov

Application No.: 12778052

Applicant : Steinberg
Filing Date : 05/11/2010

Date Mailed : 10/28/2013

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice ofAllowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given 2 month(s) from the mail date of this Notice, or the time remaining from
the Notice of Allowance and Fee(s) Due, whicheveris longer, within which to respond.

The informalities requiring correction are indicated in the attachment(s). If the informality
pertains to the abstract, specification (including claims) or drawings, the informality must be
corrected with an amendment in compliance with 37 CFR 1.121 (or, if the applicationis a reissuc
application, 37 CFR 1.173). Such an amendment maybefiled after payment of the issue fee if
limited to correction of informalities noted herein. See Waiver of 37 CFR 1.312 for Documents

Required by the Office of Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004).
In addition, if the informality is not corrected until after paymentofthe issue fee, for purposes of
35 U.S.C. 154(b)(1) (iv), “all outstanding requirements” will be considered to have beensatisfied
when the informality has been corrected. A failure to respond within the above-identified time
period will result in the application being ABANDONED. This period for reply is NOT
extendable under 37 CFR 1.136(a).

See attachment(s).

A copy ofthis noticeMUSTbe returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissionerfor Patents,

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

/Anthony McPhail/
Publication Branch

Office of Data Management
(571) 272-4200
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Application No. 12778052

IDENTIFICATION OF SPECIFICATION/DRAWING INCONSISTENCIES
 

  On Page of the specification there is a brief description of FIG. , but the drawingsfiled do not
include a drawing with that designation. Applicant must respond either by supplying the
omitted drawing or by amendingthe specification to removeall references to that drawing.

 

 

 X| The drawingsfiled 08/20/2010 include FIG. 10, but the specification's brief description of the
drawings does not describe a drawing with that designation. Applicant must respond either by
amending the specification to add a brief description of that drawing or by correcting the
drawings to remove the drawing in question.

  

 

  Drawings are present in the application and are referred to in the detailed description of the
invention, but the specification does not contain a brief description of the drawingsas required
by 37 CFR 1.74 and 37 CFR 1.77(b)(8).

 

 

  Page ofthe specification refers to FIG. , but no drawing with that designation is described in the
brief description of the drawings and no drawing with that designation is present in the
application. Applicant must respond either by amending the specification to removeall
references to that drawing, or by supplying that drawing and amending the specification to adda
brief description ofit.

 

 

OTHER:
 

   COMMENTS:
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Electronic Patent Application Fee Transmittal

Filing Date: 11-May-2010

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
Title of Invention: AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

First Named Inventor/Applicant Name: John Douglas Steinberg 

Filer: John R. King/Amy Durrant

Filed as Small Entity

Utility under 35 USC 111(a)Filing Fees

Sub-Totalin

USD($)

Basic Filing:

Description Fee Code Quantity

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance:

vey Avr sue Fee 0!

| 1 | 300 300Publ. Fee- Early, Voluntary, or Normal 1504
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Sub-Totalin

Description Fee Code Quantity USD($) 

Extension-of-Time:

Miscellaneous:

Total in USD ($) 
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Electronic Acknowledgement Receipt
 

17269188

Confirmation Number:
 

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
Title of Invention: AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

 

First Named Inventor/Applicant Name: John Douglas Steinberg

Customer Number: 20995

revon Kng/Sandrs any
Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.OO7A

Filing Date: 11-MAY-2010

Time Stamp: 16:57:18

 
 

Application Type: Utility under 35 USC 111(a) 

Paymentinformation:

Submitted with Payment

Payment Type Credit Card 

Payment was successfully received in RAM $1190

Deposit Account 111410

Authorized User KNOBBE MARTENS OLSON AND BEAR

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Document

Number
ar File Size(Bytes)/ Multi PagesDocumentDescription|Flee Message Digest|Part/.zip| (if appl.)

125537

Issue Fee Payment (PTO-85B) EFACT-007A_issuefee.pdf <6c5b4cb21250f1 becacd901 1be497678cq|
e7bBe
 

Warnings:   
Information:

S6a5ab0a9d6bf416165f28ed e6e85.a277948]
16d6

DocumentDescription

Transmittal Letter

Information Disclosure Statement (IDS) Form (SBO8)

627787

Foreign Reference EFACT-007A_REF5.pdf 1b4a135d0fda728b28167 1c2d7d3a17 1001}
fabe

 

Warnings:

432498

Foreign Reference EFACT-007A_REF6.pdf ¢7753506d644727cael 76f6f06aff335ebald

 

Information:

283229

Foreign Reference EFACT-007A_REF7.pdf fa5d931b6d7cb60134f04e7da637a4ac9152}
W7e 

Warnings:

172615

Foreign Reference EFACT-007A_REF8.pdf a15039d 16907cf93e7803 0b6b8d7d 73685}
6cO17

Information:
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170927

Foreign Reference EFACT-007A_REF9.pdf Afd 1d0bb2103ch9353 1 Phe5e298eh 1 £4499

143797

Foreign Reference EFACT-007A_REF10.pdf bf91caal1fecff2b1759bdae808782357a5b

Information: 

349730

Non Patent Literature EFACT-007A_REF11.pdf b8461 174e3efa0ce5429fecefedbc8879b4c]
ces6

Warnings: 

Information:

256524

bda3a2a4004d662dff39a8837f93d60d640
dbb33

Multipart Description/PDFfiles in .zip description

EFACT-007A_Response.pdf

DocumentDescription 

Applicant Response to Pre-Exam Formalities Notice
 

Specification
 

Applicant Arguments/Remarks Made in an Amendment

 
 

Warnings:

Information:

101655

Miscellaneous Incoming Letter EFACT-007A_NOTICE.pdf 4fl lccbbb5 cc/fc44.C96984acd 8/54ccUa / Ulf
39

Information:

Fee Worksheet (SB06) fee-info.pdf

 
ecA68 1079779879674859.19eHBIC5 05 14]

3d78

Information:

Total Files Size (in bytes) 2832031
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new applicationis 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.

 

NationalStage 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 acceptance of the application asa
nationalstage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Bax 1450
Alexandria, Virginia 22313-1450Www .usplo.gov

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

12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650

20995 7590 10/28/2013
KNOBBE MARTENSOLSON & BEAR LLP
2040 MAIN STREET NORMAN, MARC E
FOURTEENTH FLOOR

IRVINE, CA 92614 PAPER NUMBER
3744

NOTIFICATION DATE DELIVERY MODE

10/28/2013 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):

jayna.cartee@knobbe.com
efiling@knobbe.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE
 

Commissionerfor Patents
United States Patent and Trademark Office

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

www.uspto.gov

Application No.: 12778052

Applicant : Steinberg
Filing Date : 05/11/2010

Date Mailed : 10/28/2013

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice ofAllowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given 2 month(s) from the mail date of this Notice, or the time remaining from
the Notice of Allowance and Fee(s) Due, whicheveris longer, within which to respond.

The informalities requiring correction are indicated in the attachment(s). If the informality
pertains to the abstract, specification (including claims) or drawings, the informality must be
corrected with an amendment in compliance with 37 CFR 1.121 (or, if the applicationis a reissuc
application, 37 CFR 1.173). Such an amendment maybefiled after payment of the issue fee if
limited to correction of informalities noted herein. See Waiver of 37 CFR 1.312 for Documents

Required by the Office of Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004).
In addition, if the informality is not corrected until after paymentofthe issue fee, for purposes of
35 U.S.C. 154(b)(1) (iv), “all outstanding requirements” will be considered to have beensatisfied
when the informality has been corrected. A failure to respond within the above-identified time
period will result in the application being ABANDONED. This period for reply is NOT
extendable under 37 CFR 1.136(a).

See attachment(s).

A copy ofthis noticeMUSTbe returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissionerfor Patents,

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

/Anthony McPhail/
Publication Branch

Office of Data Management
(571) 272-4200
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Application No. 12778052

IDENTIFICATION OF SPECIFICATION/DRAWING INCONSISTENCIES
 

  On Page of the specification there is a brief description of FIG. , but the drawingsfiled do not
include a drawing with that designation. Applicant must respond either by supplying the
omitted drawing or by amendingthe specification to removeall references to that drawing.

 

 

 X| The drawingsfiled 08/20/2010 include FIG. 10, but the specification's brief description of the
drawings does not describe a drawing with that designation. Applicant must respond either by
amending the specification to add a brief description of that drawing or by correcting the
drawings to remove the drawing in question.

  

 

  Drawings are present in the application and are referred to in the detailed description of the
invention, but the specification does not contain a brief description of the drawingsas required
by 37 CFR 1.74 and 37 CFR 1.77(b)(8).

 

 

  Page ofthe specification refers to FIG. , but no drawing with that designation is described in the
brief description of the drawings and no drawing with that designation is present in the
application. Applicant must respond either by amending the specification to removeall
references to that drawing, or by supplying that drawing and amending the specification to adda
brief description ofit.

 

 

OTHER:
 

   COMMENTS:
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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 22313-1450www.uspto.gov

 
NOTICE OF ALLOWANCEAND FEE(S) DUE

- EXAMINER20995 7590 07/31/2013

KNOBBE MARTENS OLSON & BEAR LLP NORMAN, MARC E
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE,CA 92614 3744

DATE MAILED: 07/31/2013

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONFIRMATION NO.

12/778 ,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650
TITLE OF INVENTION: SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE PROGRAMMING OF
A THERMOSTAT

 

APPIN. TYPR ENTITY STATUS ISSTTF FRE DUR PUBLICATION FER DUP.|PREV. PAID ISSUE FRR TOTAT. FER(S) DUE DATE DUR

nonprovisional SMALL $890 $300 $1190 10/31/2013
 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCEAS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. TIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGIITS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CER 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 THEISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

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

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

If the ENTITY STATUSis changed from that shown above, on PART B - FER(S) TRANSMITTAL, complete section number5 titled
"Change in Entity Status (fromstatus indicated above)".

For purposesof this noticc, small entity fecs are 1/2 the amount of undiscountcd fees, and micro entity fees are 1/2 the amountof small cntity
fees.

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

I. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEEunlessadvisedto 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.

Page 1 of 4
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCHONS: ‘This form should be used for transmitting the ISSUE KEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed whereppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
Adicated 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 feenotifications.

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 | 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
20995 7590 07/31/2613 I hereby certify that this Kee(s) ‘lransmittal is being deposited with the United

KNOBBE MARTENS OLSON & BEAR LLP States Postal Service with sufficient postage for first class mail in an envelope
2040 MAIN STREET addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (571) 273-2885, on the date indicated below.
TOURTEENTIT FLOOR

IRVINE, CA 926 14 (Depositor's name)(Signature)

(Date) 
 

12/778.052 05/11/2010 John Douglas Steinberg EFACT.007A 5650
TITLE OF INVENTION: SYSTEM, METHOD AND APPARATUSFOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE PROGRAMMING OF 
A THERMOSTAT

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

nonprovisional SMALL $890 $300 $1190 10/31/2013

NORMAN, MARC E 3744 236-05 1000

1. Change,of correspondenceaddress orindication of "Fee Address" (37 2. For printing on the patent front page,listCFR 1.363). : 1(1) the namesof up to 3 registered patent attorneys
LY Changeof correspondenceaddress (or Change of Correspondence or agents OR,alternatively,Address foorm PTO/SB/122)attached. 2(2) the nameofa single firm (having as a member a

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no nameis 3
listed, no namewill be printed.

L] "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(print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appcar 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 forfiling an assignment.

 
 

  

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

Please check the appropriate assignee categoryor categories (will not be printed on the patent) : (Wd individuat Corporation or other private group entity (J Government

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

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

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

Page 2 of 4
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5. Change in Entity Status (from status indicated above)

LJ Applicantcertifying micro entity status. See 37 CER 1.29 NOTE: Absenta valid certification of Micro Entity Status (see form l"1O/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted atthe risk of application abandonment.

LJ Applicantasserting 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. 

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

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorncy or agent; or the assignee or other partyin
interest as shown bythe records of the United States Patent and Trademark Office.

Authorized Signature Date
 

Typedor printed name Registration No.
  

This collection of information is required by 37 CFR 1.311. The informationis required to obtain or retain a benefit by the public whichisto file (and by the USPTO toprocess)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR L14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, andsubmitting the completed application form to the USPTO. Timewill v: lepending uponthe individual case. Any comments on the amountoftime you require to complete
this form and/or suggestions for reducing this burden, should besent to 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: Commissionerfor Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection ofinformation unlessit displays a valid OMB control number.
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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 22313-1450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONFIRMATION NO.

 
 

12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650

KNOBBE MARTENS OLSON & BEAR LLP NORMAN,MARC E
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614 yaa

DATE MAILED: 07/31/2013

Determination of Patent Term Adjustment under35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 666 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 666 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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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
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or cxamine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonmentofthe application or
expiration of the patent.

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

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

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence lo 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 whomthe 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 maybe 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 aspart of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandonedor 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, State, or local
law enforcement agency,if the USPTO becomes awareofa violation or potential violation of law or
regulation.
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Notice of Allowability  
 

-- 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 GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

 
1. KJ This communication is responsive to amendmentfiled 7/12/13.

L] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2. CJ An election was madeby the applicantin responseto a restriction requirementset forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. KJ The allowed claim(s) is/are 1-23. As a result of the allowed claim(s), you maybeeligible to benefit from the Patent Prosecution
Highwayprogram at a participating intellectual property office for the corresponding application. For more information, please see
hito-/iwww.ispio.gov/patenis/ink events/oph/index.jse or send an inquiry to PPHieedback@uspio.gov_.
 

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

Certified copies:

a)OJ All =b)(JSome *c) [1] Noneofthe:

1. LJ Certified copiesof the priority documents have been received.

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

3. J 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 communicationto 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. (] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.

(1) 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 INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

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

2. Information Disclosure Statements (PTO/SB/08), 6. KX] Examiner's Statement of Reasonsfor Allowance
Paper No./Mail Date 7/12/13

3. 0 Examiner's Comment Regarding Requirementfor Deposit 7.0 Other .
of Biological Material

4. (1 Interview Summary (PTO-413),
Paper No./Mail Date :

/Marc E. Norman/

Primary Examiner, Art Unit 3744

 
 

U.S. Patent and Trademark Office

PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130716
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Art Unit: 3744

EXAMINER’S AMENDMENT

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

additions be unacceptable to applicant, 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

paymentof the issue fee.

The application has been amendedas follows:

At claim 1, line 12, “on” has been changed to -- one --.

At claim 17,line 2, “thennostatic” has been changed to -- thermostatic --.

At claim 17, line 22, “to to” has been changed to -- to --.

The following is an examiner’s statement of reasonsfor allowance:

Asper independent claim 1, the prior art does not teach the method combination as

recited an in particular comprising the combinedsteps of generating with one or more computer

processors, a difference value based on comparing an actual setpoint at the first time for said

thermostatic controller to the first automated setpoint for said thermostatic controller; detecting a

manual changeto the first automated setpoint by determining whether said actual setpoint and

said first automated setpoint are the sameor different based on said difference value; and logging

said manual change to a database associated with the thermostatic controller.

Asper independentclaim 9, the prior art does not teach the method combination as

recited an in particular comprising comparing the actual setpoint at the first time for said

thermostatic controller to the first automated setpoint for said thermostatic controller; detecting a
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manual changeto the first automated setpoint by determining whethersaid actual setpoint and

said first automated setpoint are the same or different; changing the second automated setpointat

the second time based onat least one rule for the interpretation of said manual change.

Asper independent claim 17, the prior art does not teach the apparatus combination as

recited an in particular comprising the one or more computerprocessors configured to calculate

scheduled setpoint programming of the programmable communicating thermostat for one or

more times based onthe predicted rate of change, the scheduled programming comprising one or

more automated setpoints; at least a database that stores the one or more automated setpoints

associated with the scheduled programming for said programmable communicating thermostat;

at least a database that stores actual setpoint programming ofsaid programmable communicating

thermostat; and the one or more computer processors configured to compare the one or more

automated setpoints associated with said scheduled setpoint programming with said actual

setpoint programming.

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

payment of 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 MARC NORMANwhosetelephone numberis (571)272-4812.

The examiner can normally be reached on Mon.-Fri., 8:30-5:00.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Cheryl Tyler can be reached on 571-272-4834. The fax phone numberfor the

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

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

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

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

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

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

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

like assistance from a USPTO CustomerService Representative or access to the automated

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

/Marc E. Norman/

Primary Examiner, Art Unit 3744
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- EFACT.007A PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Inventor : John Douglas Steinberg,et al.

App: No. : 12/778,052

Filed : May 11, 2010

For : SYSTEM, METHOD AND APPARATUS
FOR IDENTIFYING MANUAL INPUTS
TO AND ADAPTIVE PROGRAMMING

OF A THERMOSTAT

Examiner : Norman, Marc E.

Art Unit : 3744

Conf No. : 6650

 

RESPONSETO OFFICE ACTION DATED MAY7, 2013

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

In response to the Office Action mailed May 7, 2013, Applicant respectfully

submits the following amendments and comments.

Amendments to the Claims are reflected in the listing of claims which begins

on page 2 of this paper.

, Summary ofInterview begins on page6 ofthis paper.

Remarks/Arguments begin on page7 ofthis paper.
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AMENDMENTSTO THE CLAIMS

Please amend Claim 1 as indicated below.

1. (Currently Amended) A method for detecting manual changes to the

setpoint for a thermostatic controller comprising:

accessing stored data comprising a plurality of internal temperature

measurements taken within a structure and a plurality of outside temperature

measurements relating to temperatures outside the structure;

using the stored data to predict a rate of change of temperatures inside

the structure in responseto at least changesin outside temperatures;

calculating with one or more computer processors, scheduled

programming of the thermostatic controller for one or more times based on the

predicted rate of change, the scheduled programming comprising at least a first

automated setpointatafirst time;

generating with on _or_ more computer processors, a difference value

based _on comparing an actual setpoint at the first time for said thermostatic

controller to the first automated setpoint for said thermostatic controller;-and

detecting a manual changeto thefirst automated setpoint by determining

whether said actual setpoint and said first automated setpoint are the same or

different based on said difference value: and 

logging said manual change to a database associated with the

thermostatic controller.

2. (Original) A method as in Claim 1 where said thermostatic controller

operates a system for changing the air temperature in a structure.

3. (Original) A method as in Claim 1 where said thermostatic controller

' operates a heating, ventilation and air conditioning system.

4. (Original) A method as in Claim 1 where said thermostatic controller

operates a heating, ventilation and air conditioning system in a single family residence.

-2-°
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5. (Original) A method as in Claim 1 in which at least one remote processoris
in communication with said thermostatic control device.

6. (Original) A method as in Claim 5 in which said remote processoris not

located in the samestructure as said thermostatic controller.

7. (Original) A method as in Claim 5 in which said remote processor sets

programming for said thermostatic controller.

8. (Original) A method as in Claim 1 in which said thermostatic controller is

programmable.

9. (Previously Presented) A method for incorporating manual changesto the

setpoint for a thermostatic controller into long-term programming of said thermostatic

controller comprising:

accessing stored data comprising a plurality of internal temperature

measurements taken within a structure and a plurality of outside temperature

measurements relating to temperatures outside the structure;

using the stored data to predict a rate of change of temperatures inside

the structure in response to at least changes in outside temperatures;

calculating scheduled programming of setpoints in the thermostatic

controller based on the predicted rate of change, the scheduled programming

comprising at least a first automated setpoint at a first time and a second

automated setpoint at a second time;

comparing the actual setpoint at the first time for said thermostatic

controller to the first automated setpoint for said thermostatic controller ;

detecting a manual changeto the first automated setpoint by determining

whether said actual setpoint and said first automated setpoint are the same or

different;

changing the second automated setpoint at the second time based on at

least onerule for the interpretation of said manual change.

-3-
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10. (Original) A method as in Claim 9 where said thermostatic controller

operates a system for changing the air temperature in a structure.

11. (Original) A method as in Claim 9 where said thermostatic controller

operates a heating, ventilation and air conditioning system.

12. (Original) A method as in Claim 9 where said thermostatic controller

_ operates a heating, ventilation and air conditioning system in a single family residence.

13. (Original) A method as in Claim 9 in which at least one remote processoris

in communication with said thermostatic control device.

14. (Original) A method as in Claim 13 in which said remote processoris not

located in the samestructure as said thermostatic controller.

15. (Original) A method as in Claim 13 in which said remote processor sets

programming for said thermostatic controller.

16. (Original) A system as in Claim 9 in which said thermostatic controller is

programmable.

17. (Previously Presented) An apparatus for detecting manual changesto the

setpoint for a thennostatic controller comprising:

at least a programmable communicating thermostat;

at least a remote processor;

at least a network connecting said remote processor and said

communicating;

at least a database comprising a plurality of internal temperature

measurements taken within a structure and a plurality of outside temperature

measurementsrelating to temperatures outside the structure;

computer hardware comprising one or more computer processors

configured to use the stored data to predict a rate of change of temperatures

inside the structure in response to changesin outside temperatures;

-4.
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the one or more computer processors configured to calculate scheduled

setpoint programming of the programmable communicating thermostat for one or

more times based on the predicted rate of change, the scheduled programming

comprising one or more automated setpoints;

at least a database that stores the one or more automated setpoints

associated with the scheduled programming for said programmable

communicating thermostat;

at least a database that stores actual setpoint programming of said

programmable communicating thermostat; and

the one or more computer processors configured to to compare the one or

more automated setpoints associated with said scheduled setpoint programming

with said actual setpoint programming.

18. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a system for changing the air temperature in a

structure.

19. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a heating, ventilation and air conditioning system.

20. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a heating, ventilation and air conditioning system in

a single family residence.

21. (Original) An apparatus as in claim 20 in which at least one remote

processoris in communication with said programmable communicating thermostat.

22. (Original) An apparatus as in claim 20 in which said remote processoris

not located in the same structure as said programmable communicating thermostat.

23. (Original) An apparatus as in claim 20 in which said remote processorsets

programming for said programmable communicating thermostat.
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SUMMARYOF INTERVIEW

Attendees, Date and Type of Interview

The interview was conducted on June 11, 2013 and attended by Examiner Marc
E. Norman, John D. Steinberg, and John R. King.

Exhibits and/or Demonstrations

None.

Identification of Claims Discussed

Claim 1.

Identification of Prior Art Discussed

None.

Proposed Amendments

Please see the amendmentsto claim 1 as set forth above.

Principal Arguments and Other Matters |

Please see the remarksset forth below.

Results of Interview

It was Applicant's understanding that the proposed amendments addressed the

Section 101 issues. It was also Applicant's understanding that Examiner Norman would

further review the amendments upon submission of this response.

-6-
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REMARKS

The May 7, 2013 Office Action was based upon pending Claims 1-23. Claims 9-

23 are allowed. This Amendment amends Claim 1. Thus, after entry of this

Amendment, Claims 1-23 are pending and presented for further consideration.

INTERVIEW ©

Applicant would like to thank Examiner Norman for the interview extended to

John Steinberg and Applicant’s counsel of record, John R. King, on June 11, 2013.

The interview helped clarify the Examiner's concerns regarding Claim 1.

REJECTION OF CLAIMS 1-8 UNDER 35 U.S.C. §101

Claims 1-8 were rejected under 35 U.S.C. §101 because the claimedinvention is

directed to non-statutory subject matter.

As discussed in the interview, Applicant has amended the claims such that they

are directed to a statutory machine. Furthermore, Applicant has amended the claims to

clarify the transformative nature of generating a difference value and to the include post

processing activity of logging the manual changeto a database.

Thus, Applicant respectfully requests allowance of Claim 1 and dependent

Clams 2-8.

ALLOWABLE SUBJECT MATTER

Claims 9-23 were allowed.

OTHER APPLICATIONS OF ASSIGNEE

Applicant wishes to draw the Examiner's attention to the following applications

ownedbyof the present application's assignee:

Filing Attorney
Inventors Dp Date Docket No. Title 
 

. System And Method For Using A

Steinberg walob188"| 08/03/07|EFACT.OO3PR|Network Of Thermostats As Tool
etal. ow *pure To Verify Peak Demand Reduction 

-7-
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Application No.: 12/778,052
May 11, 2010Filing Date:

Inventors Appl. No.__
  Steinberg

et al.

Steinberg
et al.

Steinberg
et al.

Steinberg
et al.

Steinberg
et al.

Steinberg

 
  
 
  

Steinberg
et al.

 
 
 Steinberg

Steinberg
et al. 

 
 

 

 

60/944,011
Now Expired

12/183,990
Now Pat.

7,908,117
12/183,949

09/17/07

 

07/31/08|EFACT.003A

 

Attorney
Docket No.

EFACT.O05PR

 

 
 

Title

System And Method For
Calculating The Thermal Mass Of
A Building

System And Method For Using A
Network Of Thermostats As Tool

To Verify Peak Demand Reduction

System And Method For Using A 
 
 
 

Now Pat. 07/31/08|EFACT.OO4A|Network Of Thermostats As Tool

7,908,116 To Verify Peak Demand Reduction
12/211,733 System And Method For
Now Pat. 09/16/08|EFACT.O05A.|Calculating The Thermal Mass Of

 
 

7,848,900
12/211,690
Now Pat.

8,019,567

61/215,816
Now Expired

61/215,999
Now Expired 05/12/09

12/498, 142
Now Pat.

8,010,237

07/06/09

12/502 ,064
Now Pat.

8,180,492

12/773,690
Published

2010/0318227

07/13/09

 05/04/10

 
 

 

  
 

 
 

 
 

 
 EFACT.OO7PR

 

 
 
 

 
 EFACT.O10A

 
  A Building

System And Method For
09/16/08|EFACT.Q06A|Evaluating Changes In The

Efficiency Of An HVAC System

05/11/09|EFACT.OO8PR

Steinberg 61/215,657
Now Expired 05/08/09|EFACT.OO9PR

System, Method And Apparatus
For Dynamically Variable
CompressorDelay In Thermostat
To Reduce Energy Consumption

System, Method And Apparatus
For Just-in-Time Conditioning
Using A Thermostat

System, Method And Apparatus
For Identifying Manual Inputs To
And Adaptive Programming Of A
Thermostat

System And Method For Using
Ramped Setpoint Temperature
Variation With Networked

Thermostats To Improve
Efficiency
 

 EFACT.O11A

 

  

 
 
 

 EFACT.O09A

System And Method For Using A
Networked Electronic Device As

An Occupancy Sensor For An
Energy Management System

System, Method And Apparatus
For Just-In-Time Conditioning
Using A Thermostat 

 
 Steinberg

 
 
 

Steinberg
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 12/774 ,580
Published

2010/0282857
 05/05/10

. 12/788,246
Published

2011/0290893

05/26/10

    EFACT.008A

  
 
   

 
 

EFACT.012A

System, Method And Apparatus
For Dynamically Variable
Compressor Delay In Thermostat
To Reduce Energy Consumption

System And Method For Using A
Mobile Electronic Device To

Optimize An Energy Management
System
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Filing Date: May 11, 2010

Filing Attorney
Inventors Appl. No. Date Docket No. Title

System And Method For
12/860,821 a .

Steinberg|Now Pat.|08/20/10|EFACT.013a|OptimizingUse©Flig.ln Air
8,090,477 Heaters

Steinberg 12/959,225 System And Method For
etal Now Pat. 12/02/10|EFACT.005C1|Calculating The Thermal Mass Of

‘ 8,131,497 A Building

Steinberg ‘| 43/037,162 System And Method For Using A
et al Now Pat. 02/28/11|EFACT.004C1|Network Of Thermostats As Tool

‘ 8,131,506 To Verify Peak Demand Reduction

System And Method For Using

Cheung 13/219,381 Ramped Setpoint Temperature
etal Published 08/26/11|EFACT.010C1|Variation With Networked

‘ 2011/0307103 Thermostats To Improve
Efficiency

Steinberg 13/230,610 System And Method For
etal Published 09/12/11|EFACT.006C1|Evaiuating Changes In The

‘ 2012/0065935 Efficiency Of An HVAC System

System And Method For
13/329,117 . .

Steinberg|Now Pat.|12/16/11|EFACT.o13¢1|ObtmizingUse&Fligln Air
8,340,826 Heaters
13/470,074 System And Method For Using A

Steinberg Published 05/11/12|EFACT.011C1|Wireless Device As A Sensor For
2012/0221151 An Energy Management System

Steinberg 13/409,729 System And Method For
et al Published 03/01/12|EFACT.005C2|Calculating The Thermal Mass Of

‘ 2012/0158350 A Building

Steinberg 13/409,697 System And Method For Using A
etal Published 03/01/12|EFACT.004C2|Network Of Thermostats As Tool

, 2012/0221294 To Verify Peak Demand Reduction

System And Method For
Hublou Optimizing Use Of Individual Hvac

et al. 13/523,697 06/14/12|EFACT.O14A Units In Multi-Unit Chiller-Based
Systems

 
 
 

  

13/725,447
Published

2013/0144445
 Steinberg 12/21/12

 
 
  
  

 
 
  

EFACT.013C2

 

 
 
 

System And Method For
Optimizing Use Of Plug-In Air
Conditioners And Portable

Heaters

Applicant notes that cited references, office actions, responses and notices of

allowancecurrently exist or will exist for the above-referenced matters. Applicant also

understands that the Examiner has access to sophisticated online Patent Office

computing systems that provide ready accessto the full file histories of these matters
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including, for example, specifications, drawings, pending claims,cited art, office actions,

responses, declarations, and notices of allowance.

Rather than submit copies these file histories, Applicant respectfully requests

that the Examiner continue to review thesefile histories online for past, current, and

future information about these matters. Also, if the Examiner cannot readily access

thesefile histories, the Applicant would be pleased to provide any portion of any of the

file histories at any time upon specific Examiner request.

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Submitted concurrently herewith is a Supplemental Information Disclosure

Statement citing references for consideration. Applicant respectfully requests the
Examiner to consider the pending claims in connection with these references in orderto

make the referencesof record.

NO DISCLAIMERS OR DISAVOWALS

Although the present communication may include alterations to the application or

claims, or characterizations of claim scope or referenced art, Applicant is not conceding

in this application that previously pending claims are not patentable over the cited

references. Rather, any alterations or characterizations are being made to facilitate

expeditious prosecution of this application.

Applicant reserves the right to pursue at a later date any previously pending or

other broader or narrower claims that capture any subject matter supported by the

present disclosure, including subject matter found to be specifically disclaimed herein or

by anyprior prosecution.

Accordingly, reviewers of this or any parent, child or related prosecution history

shall not reasonably infer that Applicant has made any disclaimers or disavowals of any

subject matter supported by the present application.

-10-
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CONCLUSION

Applicants have endeavored to address all of the Examiner's concerns as

expressed in the outstanding Office Action. In light of the above remarks,

reconsideration and withdrawalof the outstanding rejections is specifically requested.

Please charge any additional fees, including any fees for additional extension of

time, or credit overpayment to Deposit Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated:_“7-f@=Cols prpoll,owe
Jonn R. King
Registration No. 34,362
Attorney of Record
Customer No. 20995

(949) 760-0404

15616856
071213
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Docket No.: EFACT.007A CustomerNo. 20995

INFORMATION DISCLOSURE STATEMENT
Inventor : John Douglas Steinberg, etal.

App.No. :  12/778,052

Filed : May 11, 2010

For : SYSTEM, METHOD AND APPARATUS FOR
IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE

PROGRAMMING OF A THERMOSTAT

Examiner : Norman, Marc E.

Art Unit : 3744

Conf. No. : 5650

 

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

References and Listing

Submitted herewith in the above-identified application is an Information Disclosure

Statement listing references for consideration. Copies of any listed foreign and non-patent

literature references are being submitted.

Timing of Disclosure
This Information Disclosure Statementis being filed after receipt of a First Office Action,

but before the mailing date of a Final Action and before the mailing date of a Notice of

Allowance. This Statement is accompanied by the fees set forth in 37 C.F.R.1.17(p). The

Commissioner is hereby authorized to charge any additional fees which may be required or to

credit any overpayment to Account No. 11-1410.

Respecifully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: _“7-/2-ZorS wyfilm©ane
John R. King
Registration No. 34,362
Attorney of Record
Customer No. 20995

(949) 760-0404

15786402:ad
071113

118 of 294 | | PETITIONER ECOBEE
EX. 1008



PETITIONER ECOBEE 
EX. 1008

119 of 294

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Multiple sheets used when necessary) -
SHEET 1 OF 2

PTO/SB/08 Equivalent

Application No. 12/778,052

Filing Date May11, 2010
 

First Named Inventor|John Douglas Steinberg

Art Unit 3744

Attorney Docket No. 
 

Document Number

Number- Kind Code (if known)
Example: 1,234,567 B1

Examiner| Cite
Initials

U.S. PATENT DOCUMENTS

Publication
Date

MM-DD-YYYY
Name of Patentee or Applicant

Pages, Columns,Lines Where
Relevant Passages or

Relevant Figures Appear
   6,400,956

8,457,797

Q6-02-2002

06-04-2013

Richton

Imes,et al. 

2010/0289643i 11-18-2010 Trundle,et al.

Imes,et al.  
201 1/0051823

2011/0054699

2011/0046792 02-24-2011

201 1/0046798 02-24-2011

2011/0046799 02-24-2011

2011/0046800 02-24-2011
2011/0046801 02-24-2011

03-03-2011

03-03-2011 
 

Imes,et al.

Imes,et al.

Imes, et al.

Imes,et al.

Imes,et al.

  
 

Imes,et al.

 

 

=|
np]=OTNOllala
 

 

2011/0054710 03-03-2011 Imes,et al.

07-14-2011 Imes,et al.

13 2011/0202185 08-18-2011_|Imes, etal.

14 090-01-2011|Imes,et al.

 

 

 

 

 2012/0135759

2012/0215725

||28|2012/0221718
||| 2012/0252430ieee
ee

29 2013/0053054

08-30-2012

10-04-2012

Imes,et al.

Imes,et al.

15] 201170224838

10-06-2011 Imes,et al.

12-15-2011 _|Imes,et al.

2012/0023225 01-26-2012_—|Imes,et al.

02-23-2012 _—|imes,et al.

2012/0064923 03-15-2012 _|Imes,et al.S|—roms03-22-2012 Imes,et al.
2012/0093141 04-19-2012_|Imes,etal.oeaaceneer04-26-2012 Imes, et al.

05-31-2012 Imes,et al.

08-23-2012 Imes,et al.

 

12-20-2012

02-28-2013

 
Imes, et al.

Lovitt, et al.

 
 

Examiner Signature

 

Date Considered

“Examiner: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Drawline throughcitation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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PTO/SB/08 Equivalent

 
 

 
   

  
 Application No. 12/778,052

Filing Date May11, 2010

First Named Inventor|John Douglas Steinberg
Art Unit 3744

Examiner

Attorney Docket No.

U.S. PATENT DOCUMENTS

Document Number Publication |! Pages, Columns, Lines Where
Number- Kind Code (if known) Date Name of Patentee or Applicant Relevant Passagesor

. Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

2013/0054758 02-28-2013_|Imes,etal.

2013/0054863 02-28-2013_|Imes,et al.

2013/0060387 03-07-2013_|Imes,et al. ,

2013/0144453 06-06-2013_|Subbloie

2013/0167035 06-27-2013_|Imes,et al.

FOREIGN PATENT DOCUMENTS

Publication
Date

MM-DD-YYYY

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Multiple sheets used when necessary)
SHEET 2 OF 2

 
   

  

 
 Norman, Marc E.

EFACT.007A 

 

Examiner
Initials

   
 

 
  
 

 
 
  
 

 

 

 
 

Foreign Patent Document
Country Code-Number-Kind

Code

Example: JP 1234567 A1

 

 
 

Pages, Columns, Lines
Where Relevant Passages

or Relevant Figures
Appear

 
 

Nameof Patentee or

Applicant

Examiner| Cite
Initials No.

 
 
 

NON PATENT LITERATURE DOCUMENTS

Examiner|Cite| Include nameof the author(in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue

_ publisher, city and/or country where published.

35| Brush,et al., Preheat — Controlling Home Heating with Occupancy Prediction, 2013 P|
36|Gupta,et al., A Persuasive GPS-Controlled Thermostat System, MIT, 2008

37|Gupta, Adding GPS-Control to Traditional Thermostats: An Exploration of Potential Energy Savings

 

 

and Design Challenges, MIT, 2009
 

38/Krumm,et al., Learning Time-Based Presence Probabilities, June 2011

  
391 Scott, et al., Home Heating Using GPS-Based Arrival Prediction, 2010 

15784819:ad
071113

ExaminerSignature Date Considered

*Examiner: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Drawline throughcitation if not
in conformance and not considered. Include copyof this form with next communication to applicant. 

T' - Place a check markin this area when an English language Translation is attached.

120 of 294 PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

121 of 294

 

Electronic Patent Application Fee Transmittal

Filing Date: 11-May-2010

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
Title of Invention: AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

First Named Inventor/Applicant Name: John Douglas Steinberg 

Filer: John R. King/Amy Durrant

Filed as Small Entity

Utility under 35 USC 111(a)Filing Fees

Sub-Totalin

USD($)Description Fee Code Quantity

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

 
121 of 294 PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

122 of 294

Sub-Totalin

Description Fee Code Quantity USD($) 

Miscellaneous:
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Electronic Acknowledgement Receipt
 

16306427

Confirmation Number:
 

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
Title of Invention: AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

 

First Named Inventor/Applicant Name: John Douglas Steinberg

Customer Number: 20995

revon RingiGustsve ropes
Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.OO7A

Filing Date: 11-MAY-2010

Time Stamp: 18:20:46

 
 

Application Type: Utility under 35 USC 111(a) 

Paymentinformation:

Submitted with Payment

Payment Type Credit Card 

Payment was successfully received in RAM $90

Deposit Account 111410

Authorized User KNOBBE MARTENS OLSON AND BEAR

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

461662

2438bbe8cf0b95 ac720668805d2c443 adbd|
29cc7

Multipart Description/PDFfiles in .zip description

EFACT-007A_response.pdf

DocumentDescription 

Amendment/Req. Reconsideration-After Non-Final Reject
 

 

Applicant summary of interview with examiner
 

Applicant Arguments/Remarks Made in an Amendment

 
160673

EFACT-007A_ids.pdf 2efbcdbc385a5 28311//fc |bf3U3b24dd 1d/]
Fdc5

Multipart Description/PDFfiles in .zip description

DocumentDescription

Information Disclosure Statement (IDS) Form (SBO8)

145595

Non Patent Literature EFACT-007A_REF35.pdf 206795b362b2c6dcd727002c5c6e37e4e83}
Uadcs

Information: 

19460336

Non Patent Literature EFACT-007A_REF36.pdf €91911€3630eb74c51640c1 633846cc8df9
hn3fe

  
 

 

 

 

Warnings:

Information:

1031319 |
5 Non Patent Literature EFACT-007A_REF37.pdf no 18a4b4be49306214277afcl e3e306cbb52a01

29d7

Warnings:
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Information:

144968

Non Patent Literature EFACT-007A_REF39.pdf 1712628ebae5 ul 3151241981 847091 7719}c

Information: 

1253996

Non Patent Literature EFACT-007A_REF38.pdf a59d8baa578f2786d8b276c8b37a5 123 96f|
71834

Warnings: 
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Information:

30380

7ccea74545 17cb3310ca765 7117194173024
26aal

Warnings:

Information:

Fee Worksheet (SB06) fee-info.pdf

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfor a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 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 acceptance of the application as a
nationalstage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

 

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Approvedfor use through 1/31/2014. OMB 0651-0032

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

PATENT APPLICATION FEE DETERMINATION RECORDJ4pelication or Docket Number Filing Date
Substitute for Form PTO-875 12/778,052 05/11/2010|C1 Tote Mailed

ENTITY: [-] LaRGe —X] smatt [] micro

APPLICATION AS FILED — PART |

(Column 1) (Golumn 2)

37 GFR 1.16(a), (6), or (ci

37 CFR 1.16(k), (i), or (m

LJ] EXAMINATION FEESta
TOTAL CLAIMS .
(37 CFR 1.16(1 minus 20 =

(37 CFR 1.16(h) minus 3 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR1.16(s).

[J MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16()))

(APPLICATION SIZE FEE
(37 CFR 1.16(s))

* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED- PARTII

(Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

07/12/2013 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONALFEE ($)AMENDMENT

tea Minus 23
Independent :

[_] Application Size Fee (37 CFR 1.16(s))

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

AMENDMENT
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT. PAID FOR
Total (37 GFR * ak
Total |
'27 CFR 1.16(h)

[_] Application Size Fee (37 CFR 1.16(s))

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))
AMENDMENT
* If the entry in column1 is less than the entry in column 2, write “O” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter “20”. /ANDREA FREEMAN/
** If the “Highest Number Previously Paid For’ IN THIS SPACEisless than 3, enter “3”.
The “Highest Number Previously Paid For’ (Total or Independent) is the highest numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, calf 1-800-PTO-9199 and select option 2.
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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 ATTORNEYDOCKET NO. CONFIRMATION NO. 

12/778,052 05/11/2010 John Douglas Steinberg TIACT.O07A 5650

20995 7590 06/17/2013
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET NORMAN. MARC E
FOURTEENTH FLOOR

IRVINE, CA 92614 PAPER NUMBER
3744

NOTIVICATION DATE DELIVERY MODE

06/17/2013 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):

jayna.cartee@knobbe.com
efiling @knobbe.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

 . ngs . 12/778,052 STEINBERG ET AL.
Applicant-initiated Interview Summary _ _Examiner Art Unit

MARC NORMAN 3744
 

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

(1) MARC NORMAN. (3)John Steinberg.

(2) John King. (4) .

Date of Interview: 17 June 2013.

Type: [1 Telephonic [ Video Conference
XJ] Personal [copy given to: [J] applicant (7 applicant’s representative]

Exhibit shown or demonstration conducted: [J Yes D1 No.
If Yes, brief description:

Issues Discussed >]101 (1112 [102 [103 LJOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 7.

Identification of prior art discussed:

Substance of Interview
(Foreach issue discussed, provide a detailed description and indicate if agreement was reached. Some topics mayinclude: identification or clarification of a
reference or a portion thereof, claim interpretation. proposed amendments, arguments of any applied referencesetc...)

Discussed proposed amendments to overcome the rejections under 35 USC 101. In addition to Applicant's proposed
amendments (see attached), it was agreed to add lanquage at the end of the claim reciting “logging said manual

change to a database of the thermostatic controller”.

Applicant recordation instructions: The formal written reply to the last Office action must include the substanceof the 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 substance of any interview of record. A complete and properrecordation 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 onthe issues raised.

X] Attachment 
/Marc E. Norman/

Primary Examiner, Art Unit 3744

  
 U.S. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20130611
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of 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 ta an application must be madeofrecord in the
application whether or not an agreement with the examiner was reached at 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 presentedatthe interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to 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 Officeif that recordisitself
incomplete through thefailure to record the substanceofinterviews.

It is the responsibility of the applicant or the attorney or agent to make the substanceof an interview of record in the applicationfile, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which beardirectly 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 portion of the file, and listed on the
“Contents” section of the 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 telephone or video-conferenceinterview, the copy is mailed to the applicant's correspondence address
either with orprior to the next official communication. If additional correspondencefrom the examineris notlikely 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 of interview

—Type of interview (telephonic, video-canference, or personal)
—Nameofparticipant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
—An indication whetheror not an exhibit was shown or a demonstration conducted

—Anidentification of the specific prior art discussed
—  Anindication whether an agreement was reached andif 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 examiner to the contrary.

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

Itis desirable that the examinerorally remind the applicantof 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,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of 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 arguments is not
required. The identification of the argumentsis sufficientif the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or 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 outcomeof the 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 substanceof an 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 Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should senda letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’sinitials.
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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 ATTORNEYDOCKET NO. CONFIRMATION NO. 

12/778,052 05/11/2010 John Douglas Steinberg TIACT.O07A 5650

20995 7590 05/07/2013
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET NORMAN. MARC E
FOURTEENTH FLOOR

IRVINE, CA 92614 PAPER NUMBER
3744

NOTIVICATION DATE DELIVERY MODE

05/07/2013 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):

jayna.cartee@knobbe.com
efiling @knobbe.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

 12/778,052 STEINBERG ETAL.

Office Action Summary Examiner Art Unit AIA (FirstInventor to File)
MARC NORMAN 3744 No 

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

A SHORTENED STATUTORY PERIOD FOR REPLY|S SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C.§ 133).

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

Status

1)X] Responsive to communication(s) filed on27February2013.
L] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon_.

2a)L] This action is FINAL. 2b)X] This action is non-final.
3)0 An election was madeby the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)L] 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) Claim(s) 1-23 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6) Claim(s) 9-23 is/are allowed.
7)K] Claim(s) 1-8 is/are rejected.
8)L] Claim(s)__ is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

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

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

 

hito/Awww.usoto.dov/patents/init events/pohyindex.jso or send an inquiry to PPHieedback@uspte.dqov.    

Application Papers

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

aDAll b)L) Some’ c)L Noneofthe:
1.[] Certified copies of the priority documents have beenreceived.
2.0 Certified copies of the priority documents have beenreceived in Application No.
3.0.) Copies ofthe certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Interim copies:

a)L] All b)L) Some c)LJ) Noneof the: Interim copiesof the priority documents have been received.

 

 

  
Attachment(s)

1) Xx Notice of References Cited (PTO-892) 3) | Interview Summary (PTO-413)
; : Paper No(s)/Mail Date.

2) Xx Information Disclosure Statement(s) (PTO/SB/08) oO Other:Paper No(s)/Mail Date 5/11/10; 3/23/11; 2/27/13. ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-13) Office Action Summary Part of Paper Na./Mail Date 20130416
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Application/Control Number: 12/778,052 Page 2

Art Unit: 3744

DETAILED ACTION

Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoeverinvents or discovers any new and useful process, machine, manufacture, or composition of matter, or
any newand uscful improvementthereof, mayobtain a patent therefor, subject to the conditions and
requirementsofthis title.

Claims 1-8 are rejected under 35 U.S.C. 101 because the claimed invention is directed to non-

statutory subject matter.

Claim 1 recites a method comprising accessing stored data, predicting a rate of change,

calculating scheduled programming, comparing setpoints, and detecting manual changes based

on the comparison. The accessing of stored data is considered insignificant pre-solution activity.

All of these steps are thus considered abstract calculations that do not require the method be

implemented by a particular machine and does not transform a particular article, And thusis not

eligible subject matter under 35 USC 101.

While claims 2-8 recite various details of the controller device, processor, etc., these are

structural features that are external to the actual method for detecting manual changes, and thus

do not render the claims as havingeligible subject matter under 35 USC 101.

Allowable Subject Matter

Claims 9-23 are allowed.
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Application/Control Number: 12/778,052 Page 3

Art Unit: 3744

Conclusion

Any inquiry concerning this communication or earlier communications from the

examinershould be directed to MARC NORMANwhosetelephone numberis (571)272-4812.

The examiner can normally be reached on Mon.-Fri., 8:30-5:00.

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

supervisor, Cheryl Tyler can be reached on 571-272-4834. The fax phone numberfor the

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

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

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

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

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

system, see http://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 CustomerService Representative or access to the automated

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

/Marc E. Norman/

Primary Examiner, Art Unit 3744
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Application/Control No. Applicant(s)/Patent Under
Reexamination

12/778,052 STEINBERG ETAL. 
Notice of References Cited :Examiner Art Unit

MARG NORMAN 3744

U.S. PATENT DOCUMENTS

Document Number Date “gai
Country Code-Number-Kind Code MM-YYYY Name Classification

$8-4,897,798 01-1990 Cler, Lawrence J. 700/276

Page 1 of 1 
:

Cc

cCy;clyc

CcIciyc
cic

 
c

 
FOREIGN PATENT DOCUMENTS

Document Number Date “gai
Country Code-Number-Kind Code MM-YYYY Country Name Classification

c

 
NON-PATENT DOCUMENTS

 
*A copyof this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20130416
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Date received: 3/23/11 NI

  
 

 
PTO/SB/08 Equivalent

 
  

12/778052

05-11-2010

Steinberg, John Douglaset al
3744

Application No.

INFORMATION DISCLOSURE Filing Date
First Named Inventor

STATEMENT BY APPLICANT

(Multiple sheets used when necessary) Examiner

SHEET1 OF1 Attorney Docket No.

U.S. PATENT DOCUMENTS

 

   
 
 

  

EFACT.007A

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

 

 

   
 

 

  
 

 

  
 

nite Number..KindCodeiknown) oy Nameof Patentee or Applicant RelevantPassagesorRelevant
Example: 1,234,567 B1 Figures Appear

5,682,949 11-04-1997 Ratcliffe et al.

5,818,347 10-06-1998 Dolanetal.

5,977,964 11-1999 Williamsetal.

6,912,429 06-2005 Bilger

7,061,393 06-2006 Buckingham etal.

7,242,988 07-2007 Hoffbergetal.

7,260,823 08-2007 Schlacketal.

7,483,964 01-2009 Jacksonetal.

12-2006 Meyeret al.

2006/0045105 A1 03-2006 Doboszetal.

2007/0146126 A1 06-2007 Wang

2008/0281472 A1 11-2008 Podgomyetal.

2009/0052859 A 4 02-2009 Greenbergeretal.

2010/0156608 A1 06-2010 BAEetal.

2010/0162285 A1 06-2010 Cohenetal.

  
 

FOREIGN PATENT DOCUMENTS

Publication
Date

MM-DD-YYYY

  
 

 
  

 
 
 

: Foreign Patent Document
altel Country Code-Number-Kind Code

| Example: JP 1234567 At

Pages, Columns, Lines
Where Relevant Passages or

Relevant Figures Appear

NON PATENTLITERATURE DOCUMENTS

Examiner|Cite|[clude nameof the author (in CAPITAL LETTERS),title of the article (when appropriate), title of the ,
Initials No. item (book, magazine,journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T

number(s), publisher, city and/or country where published.

   
 

 Nameof Patentee or
Applicant     

 

Honeywell, "W7600/W7620 Controller Reference Manual, HW0021207, October, 1992

 

4g|VETTER,et al., A comparison of deterministic and probabilistic optimization algorithms for nonsmooth
simulation-based optimization., Building and Environment 39, 2004, Pages 989-999

 
   

 
Note: crossed-out reference not considered because no 

10922450 COrpescnon + “y Aatea roy dead032111 corresponding date provided.

/MN/

Examiner Signature /Mare Norman/ Date Considered C446/2013

*Examiner: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Draw line throughcitationif not
in conformanceand not considered. {nclude copyofthis form with next communication to applicant.

_ T-Place a che&inaFRhnigsated Denar Bounds EngngDiahaatoh @ aImane: AE
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Application/Control No. Applicant(s)/Patent Under 
 

Reexamination

Index of Claims 12778052 STEINBERG ETAL. 
 

 
    Examiner Art Unit                     MARC NORMAN 3744  
 

  
(J Claims renumbered in the same order as presented by applicant LJ CPA O T.D. CO] sR«.1.47

CLAIM DATE
Final 04/16/2013
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U.S. Patent and Trademark Office Part of Paper No. : 20130416

136 of 294 PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

137 of 294

 

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

Search Notes 12778052 STEINBERG ETAL.

Mi I | Kl Examiner Art UnitMARC NORMAN 3744

CPC- SEARCHED

                  

 
 

CPC COMBINATION SETS - SEARCHED
 

Symbol | Date | Examiner 

US CLASSIFICATION SEARCHED

1C, 46R, 51, 94 Peteerominer161, 163 416/13 —
276, 278 4/16/13 MN

SEARCH NOTES

EASTsearch(interior/inside/indoor temperature; exterior/outside/outdoor 4/16/13 MN
temperature; rate of change: setpoint; time; manual; automatic; etc.);
inventor name search

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group
CPC Symbol

  
 

 
 

 
 

U.S. Patent and Trademark Office Part of Paper No. : 20130416
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Date received: 2/27/13 /MIN/

 
 
 

  INFORMATION DISCLOSURE 05-11-2010

12/778052

PTO/SB/08 Equivalent 

    
   

 
Filing Date
First Named Inventor

STATEMENT BY APPLICANT

(Multiple sheets used when necessary)
SHEET1 OF 3

 

Application No.

  
 
   
 
 

U.S. PATENT DOCUMENTS

. , Document Number og

. arate Ne Number- Kind Code(if known) rite Nameof Patentee or Applicant
‘ ‘ Example: 1,234,567 B1

 

Steinberg, John Douglasetal
Art Unit 3744

Attorney Docket No. EFACT.007A

 
 
 
 

Pages, Columns,Lines Where
Relevant Passages or Relevant

Figures Appear

 

4,475,685 10-1984 Grimado,et al. 

| 4,136,732 01-1979 Demarayet al.
||| 4,341,345 07-1982 Hammeret al.

5,244,146 09-1993 Jefferson etal.

 
 

 

i)He04-1987 Harmon
5,270,952 Adamsetal.

5,462,225 10-1995 Massaraet al.- |4 5,544,036 - 108-1996 Brownetal.
5,555,927 09-1996 Shah

11 : 6,115,713 09-05-2000 _—| Pascucci, etal.
12 6,260,765 07-2001 Natale et al.

 

 

 

13 7,356,384 04-2008 Gull, et al.

7,644,869 01-2010

 

Hoglundetal.  

Harter7,784,704 08-31-2010

7,848,900 | 12-07-2010

17 7,894,943 02-22-2011 Sloup etal.

18 7,908,116 03-15-2011 Steinberg, John Douglasetal.

19 7,908,117 03-15-2011 Steinberg, John Douglasetal.

 
Steinberg, John Douglaset al.

 

 

20 8,010,237 08-30-2011 Cheung, Leoetal.

8,019,567 09-13-2011 Steinberg, John Douglasetal.

  
 

8,090,477 01-03-2012 Steinberg, John Douglas

|23] 8,131,497 03-06-2012_|Steinberg, John Douglaset al.

  
24 8,131,506 03-06-2012 Steinberg, John Douglaset al.

|25 8,180,492 05-15-2012_|Steinberg, John Douglas

21

26 8,340,826 12-25-2012 Steinberg, John Douglas

27 13/523,697 06-14-2012 Hublou,et al.

 

 ||28|13/725,447 42-21-2012|Steinberg, John Douglas
||ag] 2004/0176880 09-09-2004|Obradovich,etal.

Examiner Signature /Mare Norman/ Date Considered *Examiner: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609.
in conformance and not considered. Include copy of this form with next communication to applicant.

TT Place a chepymafia Ris REAMGnCOMOAMUGEPEROMPAIANIMERE
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT 

 
 SHEET 2 OF 3

(Multiple sheets used when necessary)

Application No. 12/778052

Filing Date
First Named Inventor

Examiner

Attorney Docket No.

PTO/SB/08 Equivalent  

 
 
 

  

05-11-2010

Steinberg, John Douglasetal
  
 

 

 
 

 Unknown

EFACT.OO7A

 

 
 

 
U.S. PATENT DOCUMENTS 

Document Number

 
Pages, Columns, Lines Where
Relevant Passages or Relevant

Figures Appear

 Bash,etal.

Chapman,et al.

 

3 2009/0281667

2010/0070089

2010/0070093

 
Examiner i Number:en1284,gprow) Cate Nameof Patentee or Applicant
| df 2006/0214014 09-28-2006

| | 2008/0198549 08-21-2008

|

Rasmussen,etal.
Lane

 11-2009 Masui,et al.

Harrod,et al.

 
 

0

1

2

3

4

35 2010/0019052

37

38

9

0

4

 

 

 
Harrod,et al.  

 

 
 

 

 

 
  
 

 

RE 2010/0211224 08-2010 Keeling,et al.

||a 2010/0282857 11-11-2010|Steinberg—ee41-2010 Trundle, et al.
—ae12-09-2010|Steinberg,et al. fs|[aa 2010/0318227 12-16-2010-|Steinberg, etal.
||asf20110031323 02-2011 Nold,et al.

46 201 1/0290893 12-01-2011|Steinberg

12-15-2014 Cheung,etal.

48 2012/0065935 03-15-2012|Steinberg, etal.

2012/0086562 04-12-2012

50 2012/0158350 06-21-2012|Steinberg, et al.

51 2012/0221151 At 08-30-2012_|Steinberg, John Douglas

|8a 2012/0221204 A1 08-30-2012|Steinberg, John Douglaset al. 

FOREIGN PATENT DOCUMENTS 

 

  . : Foreign Patent Document Publication Pages, Columns,Lines
Examiner Ne Country Code-Number-Kind Code Date Name0f Fatentee or Where Relevant Passages or T

Example: JP 1234567 A1 MNM-DD-YYYY pp Relevant Figures Appear

||83EP 0415747 03-06-1991|Shaw,et al.
||54)KR 10-1994-0011902 [06-22-1994|KoryoDigital Elect. Co.

Examiner Signature /Mare Norman/

 
 

Date Considered
04/19/2013

*Examiner: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Draw line throughcitationif not
in conformance and not considered. Include copy of this form with next communication to applicant. 
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PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissionerfor Patents
P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

Prior to the examination of the above-captioned application, please amend the
application as follows:

Amendments to the Claims are reflected in the listing of claims which begins

on page 2 of this paper.

Remarks/Arguments begin on page6 ofthis paper.
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AMENDMENTSTO THE CLAIMS

Please amend Claims 1, 9 and 17 asindicated below.

1.. (Currently Amended) A method for detecting manual changes to the

setpoint for a thermostatic controller comprising:

accessing stored data comprising a_plurality of_internal temperature
measurements taken within a structure and _a plurality of outside temperature

measurements relating to temperatures outside the structure;

using the stored data to predict_a rate of change of temperatures inside
the structure in responseto at least changesin outside temperatures;

calculating scheduled programming of the thermostatic controller for one

or more times based on the predicted rate of change, the scheduled

programming comprising at least a first automated setpointat a first time;

comparing an actual setpoint at the first time for said thermostatic

controller to the first automated setpoint for said thermostatic controller; and

detecting a manual change tothefirst automated setpoint by determining

whether said actual setpoint and said first automated setpoint are the same or
different.

2. (Original) A method as in Claim 1 where said thermostatic controller

operates a system for changingtheair temperature in a structure.

3. (Original) A method as in Claim 1 where said thermostatic controller

operates a heating, ventilation and air conditioning system.

4, (Original) A method as in Claim 1 where said thermostatic controller
operates a heating, ventilation and air conditioning system in a single family residence.

5. (Original) A method as in Claim 1 in which at least one remote processoris
in communication with said thermostatic control device.

-2-
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6. (Original) A method as in Claim 5 in which said remote processor is not

located in the samestructure as said thermostatic controller.

7. (Original) A method as in Claim 5 in which said remote processor sets

programming for said thermostatic controller.

8. (Original) A method as in Claim 1 in which said thermostatic controller is

programmable.

9. (Currently Amended) A method for incorporating manual changes to the

setpoint for a thermostatic controller into long-term programming of said thermostatic

controller comprising:

accessing stored data comprising a plurality of internal temperature

measurements taken within a structure and_a plurality of outside temperature

measurements relating totemperatures outside the structure:

using the stored data to predict a rate of change of temperatures inside

the structure in responseto at least changesin outside temperatures;

calculating scheduled programming of setpoints in the thermostatic

controller based on the predicted rate of change, the scheduled programming

comprising at least a first automated setpoint at a first time and a second

automated setpoint at a second time;

comparing the actual setpoint at the first time for said thermostatic
controller to the first automated setpoint for said thermostatic controller:

detecting a manual changeto the first automated setpoint by determining

whether said actual setpoint and said first automated setpoint are the same or

different,

changing the second automated setpoint at the second time based on at
least one rule for the interpretation of said manual change.

10. (Original) A method as in Claim 9 where said thermostatic controller

operates a system for changing the air temperaturein a structure.

-3-
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11. (Original) A method as in Claim 9 where said thermostatic controller

operates a heating, ventilation and air conditioning system.

12. (Original) A method as in Claim 9 where said thermostatic controller

operates a heating, ventilation and air conditioning system in a single family residence.

13. (Original) A method as in Claim 9 in whichat least one remote processoris
in communication with said thermostatic control device.

14. (Original) A method as in Claim 13 in which said remote processoris not
located in the same structure as said thermostatic controller.

15. (Original) A method as in Claim 13 in which said remote processor sets
programming for said thermostatic controller.

16. (Original) A system as in Claim 9 in which said thermostatic controller is

programmable.

17. (Currently Amended) An apparatus for detecting manual changes to the
setpoint for a thennostatic controller comprising:

atleast a programmable communicating thermostat:

at least a remote processor;

at least a network connecting said remote processor and_ said

communicating; .

at_least_a database comprising a plurality of internal temperature

measurements taken within a structure and _a plurality of outside temperature

measurementsrelating to temperatures outside the structure;

computer hardware comprising one or more computer processors

configured to use the stored data to predict_a rate of change of temperatures

inside the structure in response to changesin outside temperatures;

the one or more computer processors configured to calculate scheduled

setpoint programming of the programmable communicating thermostat for one or

4.
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more times based on the predicted rate of change, the scheduled programming

comprising one or more automated setpoints;

at least a database that stores the one or more automated setpoints
associated with the scheduled programming for said programmable

communicating thermostat;

at least a database that stores actual setpoint programming of said

programmable communicating thermostat; and

the one or more computer processors configured to to compare the one or

more automated setpoints associated with said scheduled setpoint programming

with said actual setpoint programming.

18. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a system for changing the air temperature in a
structure.

19. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a heating, ventilation and air conditioning system.

20. (Original) An apparatus as in claim 17 where said programmable

communicating thermostat operates a heating, ventilation and air conditioning system in

a single family residence.

21. (Original) An apparatus as in claim 20 in which at least one remote

processoris in communication with said programmable communicating thermostat.

22. (Original) An apparatus as in claim 20 in which said remote processoris

not located in the samestructure as said programmable communicating thermostat.

23. (Original) An apparatus as in claim 20 in which said remote processorsets

programmingfor said programmable communicating thermostat.
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REMARKS

In this Preliminary Amendment, Applicant has amended Claims 1, 9 and 17.

Support for the amendments can be found, by way of example in the publication

of the pending application (U.S. Publication No. 2010/0308119) at paragraphs 0034-
0037.
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Applicant notes that cited references, office actions, responses and notices of

allowance currently exist or will exist for the above-referenced matters. Applicant also
understands that the Examiner has access to sophisticated online Patent Office

computing systems that provide ready accessto the full file histories of these matters

including, for example, specifications, drawings, pending claims,cited art, office actions,

responses,declarations, and notices of allowance.

Rather than submit copies these file histories, Applicant respectfully requests

that the Examiner continue to review thesefile histories online for past, current, and

future information about these matters. Also, if the Examiner cannot readily access

thesefile histories, the Applicant would be pleased to provide any portion ofany of the

file histories at any time upon specific Examiner request.

SUPPLEMENTALINFORMATION DISCLOSURE STATEMENT 

Submitted concurrently herewith is a Supplemental Information Disclosure

Statement citing new references. Applicant notes that some of the references were

previously submitted, but did not include dates. Thus, Applicant has resubmitted these

references with a listing of associated dates.
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Application No.: 12/778,052
Filing Date: May 11, 2010

Examinerto consider the pending claims in connection with the submitted referencesin

order to make the references of record.

NO DISCLAIMERS OR DISAVOWALS

Although the present communication mayinclude alterations to the application or

claims, or characterizations of claim scope or referenced art, the Applicants are not

conceding in this application that previously pending claims are not patentable overthe

cited references. Rather, any alterations or characterizations are being made to

facilitate expeditious prosecution of this application. .

The Applicants reserve the right to pursue at a later date any previously pending
or other broader or narrowerclaims that capture any subject matter supported by the

presentdisclosure, including subject matter found to be specifically disclaimed herein or

by anyprior prosecution.

Accordingly, reviewers of this or any parent, child or related prosecution history

shall not reasonably infer that the Applicants have made any disclaimers or disavowals
of any subject matter supported by the present application.

CONCLUSION

Please charge any additional fees, including any fees for additional extension of

time, or credit overpayment to Deposit Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated:_2-27- 7o/% pvola e. Kane
‘John R. King
Registration No. 34,362
Attorney of Record
Customer No. 20,995
(949) 760-040414874690:ad
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Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450
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References and Listing

Submitted herewith in the above-identified application is an Information Disclosure

Statementlisting references for consideration. Copies of any listed foreign and non-patent

literature references are being submitted.

Timing of Disclosure

This Information Disclosure Statement is being filed before the receipt of a first Office

Action on the merits, and presumably no fee is required. If a first Office Action on the merits

was mailed before the mailing date of this Statement, the Commissioneris authorized to charge

the fee set forth in 37 CFR 1.17(p) to Deposit Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: 2-27- @o[S By: e.
Jann R. King
Registration No. 34,362
Attorney of Record
Customer No. 20,995
(949) 760-0404
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@) An air conditioned space is cooled within a narrow target zone (as depicted on a psychrometric type chart)
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including the heat transfer resistance of occupants’ clothing and level of physical activity determine the target
zone, by a method which includes correction of operative temperature, relative air velocity and humidity within
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METHOD AND MEANSOF AIR CONDITIONING

This invention relates to a method of air conditioning and a means of controlling an air conditioner in
such manner as to achieve thermal conditions which closely approximate those recommended by the
ASHRAEStandard on Thermal Environmental Conditions for Human Occupancy, or other similar standards
based on the “comfort equation", over a broad range of operating conditions.

BACKGROUND OF THE INVENTION

The ASHRAE Standard 55-1981 entitled “Thermal Environment Conditions for Human Occupancy" sets
out the following parameters which require design attention:
Operative Temperature (typical ranges for a building in which occupants are mostly sedentary depend on
humidity but span approximately 3.5°C within the global ranges, summer 22°C -27°C, winter 20°C -
23°C)
Humidity (4.2 - 12 g/kg moisture ratio)
Air movement (summer not exceeding 0.25 m/sec.),
(winter not exceeding 0.15 m/sec.)
Mean radiant temperature (operative temperature normally being an average of air temperature and mean
radiant temperature)
Thermal resistance of clothing
Occupants’ average metabolic rate (having regard to activity level).

A revision of this Standard, designated AINSI/ASHRAE Standard 55-81R has been released for public
review and proposestighterlimits by specifying that the relative humidity should lie between 60% and 30%
and narrowing the temperature range by approximately 0.5" C.

This invention addresses all the above parameters, and, in addition, addresses the ventilation require-
ments which require a minimum air velocity through air distribution registers for proper diffusion of the
supply air. It does not directly address other parameters listed in the Standard, such as non-steady and
non-uniform temperature, radiant asymmeiry and floor temperatures. It does, however, provide a means and
method whereby operative temperature and the insulating effect of most people's clothing may be
estimated, and whereby a conditioned space may be retained within that portion of the "comfort zone”,
illustrated for a specific example situation in the psychrometric chart on page 5 of the ASHRAE Standard,
necessary to ensure also that the relative air velocity requirements, illustrated for example in Fig 17 of
Chapter 8 of ASHRAE Fundamentals 1985, are satisfied at all times.

The ability to vary the volume of the conditioned air supply to offset the sensible load in individual
zones often causes the Variable Air Volume (VAV) system to be preferred to the Constant Air Volume (CAV)
system, in which variations in sensible load are accommodated by changing the conditioned supply air
temperature but maintaining its volume ffow. Both systems suffer from imperfections and these become
manifest as the load sensed by the control system reduces, that is, as the sensible load reduces. In VAV
systems often the volume of ventilation air delivered to the minimum toad zone is insufficient to avoid
stuffiness; lack of air motion accentuates the sense of discomfort and dissatisfaction felt by the occupants.
Also the humidity of the air can rise to unacceptable levels at part load. The CAV system avoids the stuffy,
stagnant air complaints but frequently results in even less acceptable levels of humidity.

The invention is applicable to both existing and new VAV or CAV systems.
Reference can be made to Australian patents 530554 and 597757, and U.S. Patent 4942740. These

patents relate to some of a series of inventions for which patents have been granted or are pending and
which trace the development of several methods of air conditioning which when combined become the
method known as the low face velocity/high coolant velocity (LFV/HCV) method. This invention embodies
features of said patents, and relates to a means and method whereby the thermal conditions for human
comfort can be yet more closely achieved, which is the principal purpose of this particular invention. As
indicated above the method may be used with both constant air volume (CAV) and variable air volume
(VAV) systems and is compatible with all conventionally employed coolants. To a limited degree the
present method can be made compatible with conventional systems which are unrelated to the earlier
inventions by the proponents but is most readily effected in conjunction with the invention of said Patents
597757 and 4942740.

Physically oased empirical equations have beén developed to describe the thermal equilibrium between
a human subject and the surroundings. The effects of each of the parameters discussed above on the rate
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of heat loss from the human subject are combined in an equation known as “the comfort equation”. This
long equation and Its physical and empirical bases are succinctly summarized by B.W. Olesenin an article
entitled “Thermal Comfort", Bruel & Kjaer Technical Review No. 2, 1982, and in more detail in standard
texts. The physically based "comfort equation" allows the quantitative estimation of the various heat gains
and losses by the subject but does not indicate the reaction of the subject to those gains and losses.
Thermal comfort is defined as “that condition of mind in which satisfaction is expressed with the thermal
environment". By testing the reactions of many hundreds of subjects to defined conditions within fully
instrumented environmental test chambers, Professor P.O. Fanger of the Technical University of Denmark

determined the most probable reactions of subjects and correlated these with the various effects on heat
gains and losses embodied in the "comfort equation". This he did in a manner which allows the most
probable "predicted mean vote" (PMV) of persons to their thermal environment to be deduced through
solution of the “comfort equation". Fanger's results are compatible with those of Professor A.P. Gagge and
others in the United States of America and have been verified and extended by researchers in many other
countries. These results have been drawn together to form the basis for the ASHRAE Standard 55-81 on
thermal environmental conditions for human occupancy. This Standard is advisory. It indicates the thermal
conditions for which designers should aim in order to ensure that the majority of occupants feel thermally
comfortable, i.e. not too hot, not too cold, not too moist, not too dry.

It is important to note that human comfort involves factors other than thermal comfort. Lighting level and
colour, noise level and spectrum, posture, odour, touch, disturbance by breeze and by other persons can, if
unacceptable, cause discomfort so nullifying attempts to satisfy conditions for thermal comfort to which the
present invention specifically relates.

Numerous tables and charts have been constructed from the “comfort equation". No one single table or
chart is sufficient to cover fully the influence ofall the abovelisted variables. Nevertheless the major factors
influencing human comfort are revealed by an examination of several of these charts. The aforesaid article
by B.W. Olesen indicates that to illustrate all aspects of the "comfort equation" requires twenty eight
different charts or diagrams.

The comfort equation expresses the energy balance between a person and their surroundings assuming
that steady state equilibrium has been established. Using the notation of ASHRAE Fundamentals Handbook
(1989) the total rate of energy output by the person in a steady state situation is equal to the metabolic rate.
Someof this energy may be expended in performing mechanical work such as lifting a weight, as when
walking up stairs, but the remainder appears as heat which must belost to the surroundings if the person's
basal temperature is to remain constant without the body invoking the thermoregulatory reactions of heavy
sweatingif too hot or shivering (to increase metabolic rate) if too cold. Thus the net rate of heat loss from
the person per unit of skin surface area is (M-W) Watts per square metre.

The mechanisms by which the heat is lost are by transfer through the skin, Qe, and by transfer through
the lungs, that is by respiration, Qres.

The loss from the skin can be subdivided into a loss of sensible heat by convection, C, and by

radiation, R, and a loss of latent heat through evaporation of moisture from the skin, Ec.
The loss by respiration is substantial. It can be divided into a convective loss Cres and an evaporative

loss Eyes.
All quantities are expressed in units of Watts per square metre of skin surface. When a "standard"

body surface area, known as the "Dubois surface area", is specified the metabolic rate may, for ease of
comparison, be expressed in the "met" unit where 1 met=58.2 W/m? 50 Kcal/(h.m?) is the metabolic rate of
a healthy adult person when seated quietly.

For a nude subject the surface area of skin can be determined and the skin temperature measured at
representative points. Furthermore the heat transfer coefficients for convection and radiation, hence the
sensible heat exchange with the surroundings, and the rate of evaporation of moisture from the skin can be
determined. Similarly the sensible heat and the moisture losses from the lungs can be obtained from
empirical equations deduced by Professor Fanger. Thus, all parameters of the comfort equation may be
determined for the nude subject.

The effect of clothing is to add a layer of insulation to parts of the body. This insulation may be
described asif it is a single equivalent uniform layer over the whole body. The insulating value is expressed
in the units of “clo” where 1 clo = 0.155 m4. °C/W. Theclothing also changes the surface area through
which heat and moisture are exchanged with the surroundings and hence a small correction must be mace
to the Dubois surface area. The clo values for a wide range of garments from underwear to fur top coats
have been tabulated in various reference books and are summarised in the aforesaid ASHRAE Standard.

Taking all factors into account P.0. Fanger in his book “Thermal Comfort", published in the readily
available edition in 1982 by Krieger Publishing Company, Florida, developed the single equation which is
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the equation now most frequently referred to as "the comfort equation". The equation is written in the form
given below. In the present invention ideally it is solved as an algorithm within the control system or, in the
simplest realization, its solution is estimated from tabulated data for later combination with other data to set
manually a zone thermostat.

The Fanger comfort equation is
(M-W) = 3.96X1078 fg [(ty + 273}4 - (t. + 273)*]
+ for Ne (tet - ta)
+ 3.05[5.73-0.007(M-W)-pa]
+ 0.42[(M-W) - 58.15]
+ 0.0173 M(5.87 - pz)
+ 0.0014 M(34- t,)
where t=, = 35.7 - 0.0275 (M-W)
~ K fot [(M-W)
- 3.05[5.73 - 0.007(M-W)- pal
- 0.42[(M-W) - 58.15] - 0.0173 M(5.87 - pa)
- 0.0014 M(34- t,)]
and M = Metabolic energy production rate, W/m*
W = External work, W/m?
f= Ratio of surface area of clothed body to that of nude body
t= Temperature of surface of clothing, °C
t,= mean radiant temperature received by subject, "C
h,= convective heat transfer coefficient W/m*K
ta= air temperature in conditioned space, “Cc
Pa= partial pressure of water vapourtn air, kPa
k = 0.155m?. ° G/(clo.W) = a unit conversion
| = intrinsic clothing insulation.

The values of h, and f, are given by
2.38 (tyrt,)°-for 2.38 (tyrta)??5>12.1 V/V
he =
12.1 V for 2.38 (te-ta)°75<12.1./V
fot =
1.00 + 0.2 Ig for 1. <0.5 clo
1.05 + 0.1 [, for 1, >0.5 clo
where V = relative velocity of air, m/s.

The difference between the left hand and right hand sides of the comfort equation is the thermal load
on the body. The thermal load L is defined in ASHRAE 1989 Fundamentals Handbook as the difference
betweenthe internal heat production and the heat loss to the actual environment for a person hypothetically
kept at comfortable skin temperatures and thermoregulatory sweat secretion rate for the actual activity level.

Fanger devised a voting scale for comfort and means of determining the predicted mean vote (PMV) of
a large group of subjects for a given environment. The sale is
+3 hot
+2 warm

+1 slightly warm
0 neutral

-1 slightly cool
-2 cool
-3 cold

The predicted mean vote was found to befitted closely by the equation
PMV = [0.303 exp(-0.036 M) + 0.028]L
where the thermal load L is determined from the comfort equation as indicated above.

The percentage of people dissatisfied with a given thermal environment may be related to the predicted
mean vote and it has been found that not more than 10 percent of occupants will be dissatisfied, that is 90
percentwill be satisfied, if
-0.5 = PMV s + 0.5.

These limits define the range of conditions within which the thermal environmentis controlled according
to the present invention. It may be noted that even for @ predicted mean vote of zero, five percent of the
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occupants are likely to be dissatisfied.
It must be stressed that this is one only of the criteria available for determining acceptable thermal

environmental conditions. We seek here to establish the method of achievement of human thermal comfort

rather than the specific criteria used to measure that thermal comfort.
While most designers are successful in satisfying the thermal comfort criteria at peak load conditions,

few if any have been able alsoto satisfy the criteria at all operating loads without resorting to the mostly
practice of overcooling and then reheating the air. This lack of success has caused many designers to
ignore the recommendations of the aforesaid Standard. This in turn has contributed to the developmentof
the "sick building syndrome". The prodlem stems from a fundamental incompatibility between the
recommendations of the Standard and the means by which conveniional air conditioning systems are
controlled.

It is the aim of this invention to remove this incompatibility to allow the requirements for the thermal
comfort of occupants to be satisfied at all conditions of operation of the air conditioning system. To do this
the broad comfort zone depicted on the aforesaid ASHRAE psychrometric chart must be subdivided into a
series of narrower bands each providing the “target" for operation over its own range of operating load
conditions and occupant related characteristics.

The narrow “target zones" must embrace the wide range of clothing worn by occupants of an air
conditioned space during the operating year, the diverse ranges ofactivity by the occupants varying from
sedentary (met=1) to very active (met=3), and the need to considerrelative air velocity (velocity of air over
occupanis of a conditioned space), air dry bulb temperature, radiant temperature and operative temperature,
volume flow rate of air, sensible and total heat load, and humidity ratio. If these matiers are considered, the
level of human comfort now deemed desirable can be achieved only by adjusting from one narrow target
zone to another such that effectively a narrow “moving comfort target zone" is defined within the relatively
broad ASHRAE Standard comfort zone. This moving target zone will occupy different positions on a
psychrometric, or psychrometric type, chart as both occupantrelated and system related conditions change
during the operating year.

However, the Applicants herein have ascertained that under most climatic conditions the LFV/HCV air
conditioning system, the subject of aforesaid U.S. Patent 4942740, can inherently restrain humidity in the
occupied space from rising above the limit recommenced by the aforesaid Standard. Control of relative air
velocity, supply air dry bulb temperature and dehumidifier size can, in this invention, achieve a design
condition within the required very narrow target zone within the general comfort zone. The location of the
target zoneitself may be "moved" on a psychrometric chart, manually or automatically (or a combination of
both), by changing contro! set points to accommodate changes in occupant clothing oractivity, changes in
the fevel of direct salar or other thermal radiation and changes in ambient conditions. Provided the building
design avoids excessive direct solar input through windows,diurnal adjustmentis rarely required.

BRIEF SUMMARY OF THE INVENTION

In this invention, an air conditioned space is cooled within a narrow comfort target zone (as depicted on
a psychrometrio type chart), wherein factors including the heat transfer resistance of occupants" clothing
and level of physical activity determine the target zone, by a method which includes mutual and
sympathetic correction of operative temperature, relative air velocity and humidity within the conditioned
space, inherently controlling humidity by control of effective dehumidifier size while maintaining a low face
velocity of air and a high velocity of coolant flow, but increasing either, or both, dehumidifier size and
surface temperature if humidity ratio falls below four point two grams of water per kilogram of dry air.

Desirably, an electronic controller is employed which either directly or indirectly indicates to the means
controlling the flow of supply air and to an Air Handling Unit controller the change in the requirements for
the target zone so they may adjust appropriately. The difference between the ambient air enthalpy and that
in the conditioned space may also be sensed conventionally where economy cycle operation is required.

The preset parameters include adjustment for clothing and occupantactivity, and in some instances for
air flow velocity. Obviously there is considerable advantage in using the proponent's aforesaid invention the
subject of said patents, especially in association with variable air volume since the increased de-
humidification available at peak load due to reduction of the air flow velocity through the dehumidifier coil of
the Air Handling Unit greatly widens the range of simultaneous loads in different zones which can be
accommodated; but as set out hereunder, a CAV system can aisoutilise this invention with considerable
advantage if differences between the requirements of different rooms are not large, and/or if the CAV
system allows stepwise changesof air flow volume.
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BRIEF SUMMARY OF THE DRAWINGS

An embodiment of the invention is described hereunder in some detail with reference to the accom-

panying drawings, in which:
Fig. 1 is a psychrometric chart on which is shown the comparative performances of a conventional VAV
system and the integrated system of this invention,
Fig. 2 is a psychrometric type chart which illustrates the effect of light clothing (0.5 clo) and intermediate
clothing (1.0 clo) on the location of a target zone for sedentary occupation, and also the effect of high
activity level, on the sensation of operative temperature by a human subject for a range of relative air
velocities between less than or equal to 0.1 metres per second and up to 1.5 metres per second.
Fig. 3, extends the ASHRAE Standard 55 (1981) chart of the limits within which, statistically, 80 per cent
of persons involved in mainly sedentary activity are likely to feel thermally comfortable, by superim-
posing for a range of combinations of clothing insulation and operative temperature, the diversity of
clothing typical during the different seasons of the year, and the corresponding ranges of operative
temperature within which the conditioned space must be maintained to satlsfy the 80 percent acceptabil-
ity limits. (A draft ASHRAE Standard indicates that the acceptability limits shown in Fig. 3 apply to 90
per cent of occupants).
Fig. 4 is a portion of a psychrometric chart which shows schematically movement of relative velocity
lines with operative temperatures between peak and minimum load conditions as the typical clothing of
occupants varies during the cooling year. Also shown are the broad standard comfort zone and the
revision of the upper and lowerlimits for humidity proposed by ASHRAE,
Figs. 5A and 5B indicate the influence of relative velocity without and with the present comfort integration
of this invention. The operative temperature scales on the abscissae have been aligned for clarity,
Figs. 6A and 6B are diagrammatic representations of air conditioning installations which embody this
invention, Fig. 6A representing a constant air volume system servicing a single zone, and Fig. 6B
representing a multizone variable air volume system,
Fig. 7 is a diagrammatic representation of a dehumidifier, illustrating seven coil configurations which
progressively reduce the effective size of the dehumidifier, to provide a series of steps so to retain high
coolant velocity as heat load reduces,

Fig. 8 is a logic chart for a local controller incorporating the technology of this specification in a VAV
system, and
Fig. 9 is a logic chart for a local controller incorporating the technology in a GAV system.

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 (full lines) is a psychrometric representation of this invention compared with that for a
conventional VAV system (dashedlines).

As described in the specification of the LFV-HCV U.S. patent 49112740, the equilibrium room condition
of a conventional VAV system, 3, is ata higher room humidity ratio than that for the LFV-HCV room
condition, 3. As indicated in this example the equiliorium condition for the conventional system mayrise to
a moisture level which lies outside and above the area of acceptable comfort.

Although the LFV-HCV room condition, point 3, lies within the area of acceptable comfort, morecritical
examination indicates that conditions in the room may not necessarily be comfortable. The prime criterion
of ASHRAE Standard 55-1981 is that at least 80 per cent of the occupants will feel thermally comfortable.
As indicated in the previous section many factors influence this judgement or "condition of mind". It is a
misconception to assume that the "comfort zone" indicated in that Standard is a sufficient requirement.
Even that comfort area is only a graphical example in which the mean radiant temperature is assumed to be
equal to the air dry bulb temperature. There is in fact a much smaller zone than that indicated in Fig. 1
which defines conditions which are both necessary and sufficient to satisfy the prime criterion of thermal
comfort. This zone is determined by the other variables indicated earlier.

The most accurate means presently available to determine optimum human comfort conditions is by
use of the empirical equations from which most of the published charts are derived. This is the preferred
method, though this invention does not depend on the specific method used provided it satisfies the
acceptability criteria for human comfort. Charis of restricted applicability which have been constructed from
these equations will be employed in order to simplify the description of the invention.

Fig. 2 indicates the importance of relative air motion and level of activity. Three bands each traversed
by four curves are presented. The first band and set of four curves on the right hand side (full lines)
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represent thermal comfort conditions for clothing values 0.5 clo respectively for relative air velocities of 1.5
m/s, 0.5 m/s, 0.2 m/s and less than or equal to 0.10 m/s, and mainly sedentary activity typical of that in an
office building for which the metabolic rate is 1 met. The second band and setof four curves (dashed lines)
represent comfort conditions, also for medium clothing (1.0 clo) when sedentary (1 met), while the left hand
band and set of chain dashedlines represent comfort conditions for high activity (8 met) and light clothing
(0.5 clo). The "target zone" within the right hand band is for temperatures about 26° C., clothing 0.5 clo,
relative velocity between < 0.1 m/s and 0.25 m/s and relative humidity between 30% and 60%. At relative
velocities above 0.25 mvs, although occupanis may feel thermally cornfortable, they find the direct effects of
the relative velocity disturbing.

The curves indicate the large influences of activity and attire on the required operative temperature. For
example, on a marginal day for a given relative velocity, equal satisfaction is felt by sedentary subjects
wearing medium clothing (1.0 clo) in an operative temperature of 24°C and bylightly attired (0.5 clo)
subjects performing high activity in an operative temperature of 14°. Similarly on a hot summer day (right
hand and left hand sets of curves which assume that occupants are attired in light clothing) 26°C, 19°G
and 14°G are all equally comfortable operative temperature conditions for sedentary (26°C) and for high
activity respectively, where the 19°C relates to a very high air velocity (1.5 m/s) and 14°C relates to air
velocity $ 0.1 m/s. (The 1.5 m/sfigure greatly exceeds ASHRAE recommendations but is shownto illustrate
the effect of velocity).

On all the charts air velocity variations narrow the available area of optimum comfort. The authoritative
ASHRAEStandard ASHRAE 55-1981 specifies:
"Summer: the average air movement in the occupied zone shall not exceed 0.25 m/s.”
"Winter: the average air movementin the occupied zone shall not exceed 0.15 m/s."

Note that the maximum time-average air movementallowed in the occupied zoneis lower in winter than
in summer. It is also Indicated in the ASHRAE Standard that if temperature and humidity are acceptable
there is no minimum air movementthat is necessary for thermal comfort.

in normal air conditioning practice it is unlikely that zone temperatures higher than 26° C in the summer
would be considered comfortable. However comfort within the Standard allows the temperature to increase

to 28° G if accompanied by an increase in air movement of 0.275 m/s for each degree © increase in zone
temperature. In this instance the increase in air movement increases the rate of heat transfer from
occupants to compensate for ihe higher temperature air in the room so maintaining comfortable skin
temperatures and skin wettedness.

To put into perspective the maximum relative velocities for winter and for summer the ASHRAE 55-
1981 Standard states,

"Loose paper, hair and other light objects may start to be blown about at air movemenis of 0.8 m/s (160
fpm)."

The above considerations underline the importance in air conditioning system design of ensuring that
supply air and diffusers are so placed and designed to deliver air to the room in such manner that the
relative velocities in the vicinity of the occupants lie within the range specified by the ASHRAE 55-1981
Design Standard,or its equivalent. This invention assumes this is achieved by using best practice design
methods in designing the air distribution system for peak load operation and that the relative velocity at any
given point in the room is proportional to the volumeflow rate of air to the room. By reducing the range of
volume flow rate variation between peak and minimum part load, the invention itself contributes to the
satisfaction of this assumption.

Most of the data reported in the literature on comfort conditions relate to low air movements. For
example Table 1 of Standard 55-1981 reports “operative temperature range for 80% thermal acceptability is
based on an air movement of 0.15 m/s". Fig. 1 of the Standard, in which clothing insulation is plotted as a
function of operative temperature for sedentary activity at 50%relative humidity, is also based on a relative
velocity of $ 0.15 m/s.

To evaluate the extent to which existing air conditioning systems adhere to human comfort principles,
the design performance of an actual variable air volume (VAV) system designed for a high-rise offioe
building in a temperate climate on the western seaboard of Australia is considered. Many types of air
conditioning systems could be employed. The superior performance of the LFV-HCV system in maintaining
sensible temperatures and humidity ratios which are always within the area of comfort shown In Fig. 1 has
already been established, and proven in practice. The performance of this already superior low energy
muitizone LFV-HCV system is now contrasted with a system which incorporates the comfort integration of
the present invention into the design.

Before proceeding with the comparison, a brief outline of the LFV-HCV-VAV multizone system is
presented.
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The following aspects of the conventional VAV system are retained in the LFV-HCV method:
A constant supply air temperature is maintained, the coolant flow rate is controlled io maintain the
constancy of the supply air temperature, each zone has a thermostat which controls the dampersettings to
maintain the zone dry bulb temperature, the fan volume flow rate is regulated by one of a number of
conventional methods te be compatible with the combined effect of the damper settings in the various
zones.

However the LFV-HCV methodis different from the conventional VAV system in that:
the system operates at a substantially lower face velocity,
the coolant velocity is higher, particularly at part load conditions during which the active size of the
dehumidifier is reduced,

the fin density, circuiting and coolant temperature are important design factors in optimization of perfor-
manceoverthe full operating range,
the system has a greater capacity to accommodate simultaneous multizone range variation, and
the system uses less energy.

The following ts the method which would be used in an LFV-HCV system using VAV and in accordance
with our aforesaid patents for an installation suitable for the example office:

A coil is selected to satisfy the design requirements of an air handling unit to supply a numberof zones
on a typical level of a high-rise office building located in a temperate climate. A room summer dry bulb
temperature of 24°C is considered good design when coupled with a system which maintains humidity
safely within the comfort areas shown in Fig. 4 (see for example Fig. 1). In Fig. 4, the standard broad
comfort zone is shown in dashed lines and is cross-hatched. Apart from this and following best practice in
the design of the air distribution system, no special regard is given to human comfort principles.

At peak load the seleotion provides a room condition of 24°C and 48 per cent relative humidity, and
offsets the room sensible heat ratio of 0.87 for the local climatic design condition.

At 65 per cent of the room sensible load the selection provides a room condition of 24° C and 57 per
cent relative humidity and offsets the room sensible heat ratio of 0.67 for a mild but humid part-load design
condition, hereinafter called ihe humid part-load design condition.

During peak load conditions the building occupants will mostly be wearing light clothing. Thus the chart
of Fig. 5A is the appropriate figure on which to indicate by an opencircle the performance of the LFV-HCV
system for peak conditions, without comfort integration. During humid part-load conditions, which occur
most frequently during the Autumn, typical clothing will be a litte heavier and the chart of Fig. 5B is
applicable. The part load condition without comfort integration is again indicated by an opencircle.

First, with reference ic the peak load performance, at 24°C, 48% RH, the room condition lies
significantly below the relative velocity for comfort marked "less than 0.1 m/s". Thus, for 80%of occupants
to be comfortable the air flow velocity must be less than 0.1 m/s. The fact that it appears that it must be
significantly less than 0.1 m/s is not important as there is no minimum air movement specified as being
necessary for thermal comfort if the operative temperature and humidity are satisfactory. Thus, if the air
distribution system can achieve this low velocity, the performance is within the “acceptable” range.

The room condition achieved falls safely within the comfort zone of Fig. 4. Howeverit is unlikely to be
possible both to offset the peak load and to satisfy ventilation requirements without higher air velocities. The
designer may be tempted to increase the supply air temperature and increase air volume at the expense of
a higher fan cost. However this would aggravate the problem of increasing humidity in the conditioned
space during humid part load operation. Thus this option should be rejected. Unless the ceiling is many
meires above the floor it would be difficult to introduce the required volume flow of air while maintaining the
low relative velocity demanded of the peak load design. Furthermore, during part load operation this air
movement would be further decreased in a VAV system. Thus 24°C is not a practical room dry bulb

_ temperature for peak load operation. Even though it would at first sight appear that the human comfort
conditions, as represented by the “comfort zone” depicted in Fig. 3, could be met, in practical terms the
thermal loads and statutory ventilation requirements would be difficult to meet while also satisfying the low
levels of air movement required for comfort at peak load and would lead to stagnant conditions at part load.
The required minimum standard of veniilation is 7.5 litves per second per person.

Reference is now made to the room condition of 24°C, 57% RH achieved during humid part-load
operation: This is made thermodynamically compatible with the peak selection by reducing the active area
of the dehumidifier coil and increasing the coolant flow velocity through the remaining active portions,
according to the LFV/HGVinvention, to offset both sensible and latent loads at the lower room sensible heat
ratio of 0.67, a commonly occurring ratio for part-load conditions. But the relative velocity required for
comfort at the design room condition (Figs. 5A and 5B) is greater than 0.4 m/s which is well above the
maximum relative velocity recommended in the ASHRAE Standard. It is also incompatible with the peak
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load condition in that less air is supplied to the room but air motion is required to be many times greater.
Thus at part-load the system, though it properly offsets the sensible and latent heat loads in their correct
ratio while maintaining a comfortable humidity ratio in the room, fails to maintain an acceptable relative
velocity. Had the system been a conventional VAV systern, without the LFV-HCV improvements, the relative
velocity required for comfort would be even greater to compensate for the higher humidity indicated by
room condition 3. in Fig. 1.

The air distribution system is identical for both peak and humid part load operation, the latter of which
requires only 65 percent of the air flow volume required by the former. Thus it would be impossible to
provide the performances indicated on Fig. 5A as being required for comfort at both peak and humid, or
indeed any other part load conditions. The air required to offset part loads could not possibly be delivered
through the same supply air system in a way which results in a higher relative velocity than that at peak
load.

Although the above exampleis a particular application, the result is typical of present best-practice. As
can be seen, either directly or indirectly, this best-practice is incompatible with the ASHRAE 55-1981
Standard for Thermal Environmental Conditions for Human Occupancy, with the principles of human

comfort presented in Chapter 8 of ASHRAE 1985 Fundamentals, and with the work of P.O. Fanger of the
Laboratory of Heating and Air Conditioning at the Technical University of Denmark,interalia.

An examination of the charts of Figs. 5A and 5B clearly indicates that the operative temperature in the
ait conditioned space should not be constrained to a constant vaiue, but should be allowed to vary as a
function of the particular room loads of the momentand the clothing appropriate to the season. in the above
example in which the room temperature of 24° C was prescribed, it becomes clear that at peak loads this
dry bulb temperature is too low and at part loads is too high for comfort to be achieved in a practical
design.

The above analysis indicates that there is no logical means by which one could satisfy comfort
standards while maintaining a fixed room dry bulb temperaturein all the zones. In the cited exampleit was
found to be impossible to maintain a relative velocity which satisfied the ASHRAE Comfort Standard. This
conclusion must be qualified as it depends on the level of confidence in the Fig. 5 charts. To prepare these
charts the dimensionality of the problem has been reduced by assuming that the air temperature equals the
mean radiant temperature. The ASHRAE “area of comfort" (Fig. 4), on the other hand, is in terms of the
“operative temperature”. The “operative temperature" is defined in Paragraph 3.9 of ASHRAE Standard 55-
1981 for the thermal environmental range for human comfort as “approximately the simple average of the
air and mean radiant temperatures". Naturally, if the air temperature does equal the mean radiant
temperature, as in an interior zone with low temperature lighting, this definition would be satisfied. Since
often they will not be equal, the conclusions drawn from the use of Figs. SA and 5B can only be regarded
as qualitative. More detailed analysis based on the use of the full “comfort equation", from which the
simplifications embodied in Figs. 4 and 5 are also distilled, show that these qualitative conclusions are
nevertheless indicative of practical situations in which the mean radiant temperature differs from the dry
bulb temperature, as would be found in most perimeter zones.

The chart values used in Fig. 4, even with the use of "operative temperature" as abscissa, deviate from
the actual values derived from the full comfort equation when the insulation value of the clothing in the area
designated "summer" differs from 0.5 clo. A correction factor of - 0.6°C per 0.1 clo is recommended in
ASHRAE 55-1981. Thus for the marginal 65% part load condition of 24°C used in the example design, the
operative temperature for a change from 0.5 clo to 0.9 clo would, under the conditions of Fig. 4 and Fig. 5
(where it is assumed that air temperature is equal to mean radiant temperature) require a shift of the
comfort areas to the left by 2.4° C.

Clearly this points to a preference in the application of this invention for a control system which senses
the true values and then employs the basic equations rather than using chart values. In this manner both
seasonal and diurnal variations in the various rooms or zones can be accommodated.

Adherence to human comfort principles will thus be seen to require changes in design of air
conditioning systems and equipment. The necessary changes in method, design methodology and equip-
ment selection are addressed by the present invention.

By way of contrast, the following sets forth requirements for this invention:
In the analysis above it has been indicated that human comfort principles are not adequately addressed

by existing air conditioning systems. These systems hava not been designed to satisfy human comfort
though many designers may have been under the misconception that, by maintaining room conditions
within the bounds of the area marked on Fig. 4, comfort would be assured. These findings may go a long
way to explaining the occupant dissatisfaction which has been the subject of both technical papers and
Open Forum debates within the learned societies.
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It is the purpose of this invention to present a new method of air conditioning in which human comfort
and properair treatment may be integrated; that Is, to present a method and system within which the air
treatment is achieved by means which are compatible with all other requirements for thermal comfort at all
times. The presentation of this method will continue to use as a vehicle the LFV-HCV-VAV system of U.S.
patent 49112740. However as indicated above the methodof this invention can also be extended, with
modification, to the design of other types of air conditioning systems.

To demonstrate the invention and its numerous benefits, the performance of the LFV-HCV-VAV design

with comfort integration will be determined for the same thermal design specifications as for the already
superior system analysed above. It will enable a fair comparison of the new system and existing best-
practice, and will support the assertion that, in this invention, human comfort principles can be integrated
into the air conditioning system performance. Fig. 1 of ASHRAE Standards 55-1981 "Thermal Environmen-
tal Conditions for Human Occupancy” which provides the basis for Fig 3 indicates the operative tempera-
ture range within which 80% of occupants feel comfortable, if the humidity and air movementare also within
acceptable limits. For summer conditions assuming clothing insulation is approximately 0.5 clo, the rangeis
22.8° C to 26.1° C. For humid part load conditions occurring in the Autumn whenclothing insulation may be
approximately 1.0 clo, the range is 19.5°C to 23.2°C. Thus the room operative temperature is set for peak
load conditions to be 26° C and that for humid part load conditions to be 23° C, bath of which temperatures
are within the respective 80% acceptability ranges. These ranges are not mandatory but are selected to
allow ready comparison with ASHRAE Standard 55-1981. it should be noted that they can be refined as
indicated below.

In Fig. 3 the temperature ranges have been modified to allow for the typically lighter clothing generally
worn in Australia, and to accommodate a mix of clothing weights being worn by cecupanis. This narrows
the range of acceptable operative temperatures as indicated by the ranges designated by 'A’, "B' and 'C', in
Fig. 3:
SUMMER RANGE ‘A’is the operative temperature range for 80% acceptability assuming no jackets shed or
donned.

MARGINAL RANGE 'B'is the similarly restricted comfort range during spring and autumn.
WINTER RANGE'C'is the similarly restricted comfort range for heating.

These ranges expand in eaoh direction by 6.6°C for each 0.1 clo donned (at the lower limit) or
removed(at ihe upperlimit). A light jacket adds 0.22 clo and a bolero 0.15 clo.

The following sets forth a design for an LFV-HCV-VAV system for human comfort:
In Fig. 4 is indicated the area of the ASHRAE Standard 55-1981 charts within which are satisfied the

presently acknowledged human comfort conditions for peak (right hand area, 0.5 clo) and for humid pari-
load (left hand area, 1.0 clo) conditions for the design considered herein. A four sided area is marked in
with the left side representing the boundary designating a relative velocity of <0.1 m/s and the right side a
relative velocity of 0.25 m/s to define the range of acceptable relative velocities. To lie within the ASHRAE
limits, the top border of the area would be represented by a dew point temperature of 16.6°C and the
bottom border by a dew point temperature of 2.7° C. However in anticipation of a revision of the standard
the upper and lower bounds of the ranges indicated in Fig. 4 follow the 60% and 30% Relative Humidity
lines respectively. Fig. 4 indicates the mutually compatible area for eaoh operating condition by close cross
hatching. To adhere to the ASHRAE Standard and to the thermal conditions found io be appropriate for
human comfort the designer is constrained to operate within the very much smaller areas defined by the
close cross hatching in selecting the room operative temperature. In this case Fig. 4 indicates the peak load
and the humid part load performance conditions achieved by allowing flexibility of the room operative
temperature. Both conditions then fail within the range in which 80% of the occupants will feel that the
conditions are comfortable. Not shown is the continuum of target zones within which conditions between
peak and minimum load, indicated by the continuous line, must fall to satisfy thermal comfort over the full
range of operation of the air conditioning system.

The left hand column of Table 1 appendedto this specification indicates the probable performance of
the system with a room thermostat which varies its setting progressively as the sensible load changes from
its peak value. The system performances at sensible loads which are 65 per cent and 50 per cent of the
peak value are shown. :

Figs. 5A and 5B reveal a LFV-HCV-VAV system which is completely compatible with the air condition-
ing design loads and with human thermal comfort requirements over the full range from peak to the 65 per
cent part load condition. Should the system move to a 50 per cent part load condition the chart relative
velocity lines would also move slightly to the left to accommodate the heavier clothing which is likely to be
worn. The room operative air temperature on the chart would change only from 23°C at 65 per cent oart
load to 22.8° C at a part load which is 50 per cent of the peak sensible load.

10
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Throughout the operating range the required relative velocity for optimum comfort would vary from 0.14
m/s at peak load conditions to 0.12 m/s at 65 per cent part load and to 0.09 m/s at 50 per cent part load. li
the relative velocity in the room varies proportionally with the variation in volume flow of air supplied to the
room and the room and supply air temperature is kept constant, the relative velocity at the 65 per cent
condition would be 0.09 m/s and at 50 per cent, 0.07 mis. If an increase in humidity is possible without
exceeding the comfort level the small discrepancy between the relative velocity optimally desired and to
relative velocity achieved could be eliminated by a small increase in the supply air temperature. This
contrasts with the incompatibilities found in the earlier example design to the identical specification wherein
it was found that a higher relative velocity was required for comfort at part load than that at peak load, an
impossible situation.

The left hand column of Table 1 reveals the superior performance of this method in offsetting the
thermal loads, meeting the ventilation loads, and achieving compatibility of the air supply requirements and
the relative velocities required for comfort, thus simultaneously optimising performance and the known
human comfort principles.

The above discussion and example may be summarised as follows:
Operating conditions which fall within the comfort area defined by ASHRAE Standard 55-81 may be

necessary for creating “that condition of mind in which satisfaction is expressed with the thermal
environment", but in most cases they will not be sufficient at all operating load conditions. At each
operating load the constraints imposed by the relative velocity limits specified by ASHRAE Standard 55-
1981 must also be satisfied. The relative velocity limits restrict acceptable conditions to a narrow band
within the general comfort area and, in the example above, it was shown that this narrow band traverses
from right to left in response to the changes from peak to minimum load conditions of the air conditioning
system. It is this movement which is accommodated by the present invention. The aim is the simultaneous
energy efficient Integration of load, ventilation and human comfort requirements into the design of air
conditioning systems.

Reference is now made to the system illustrated in Figs. 6A, 6B and 7.
In Fig. 6A, a Constant Air volume air conditioner comprises a fan 101 which propels air through a

dehumidifier 102, a duct 103, and through a conditioned space 104. The air is returned to the fan 101
through duct 105 and filters 106. Some return air is spilled through one or more controlled or uncontrolled
vents 107 and this is replaced with fresh air drawn from outside via a controlled or uncontrolled damper
108. Coolantis supplied to the dehumidifier from a chiller plant (not shown).

An electronic controller 110 receives the following intelligence from sensors
ambient air temperature.........thermometer 111
supply air temperature (optional)...seethermometer 112
conditioned space operative temperaiure directly orvia....globe thermometer 113
conditioned space humidity (optional)...humidity sensor 126
return air temperature.......... thermometer 114
supply air volume flow rate (Optional) oesvia pressure or velocity sensor 115.

The controller controls coolant valves collectively designated 116 and throttle valve 117, as well as spill
and ventilation air dampers 107 and 108 if same are active. In a CAV system, flow control dampers in the
supply air duct are not used but the fan motor may havethefacility of being switched between two or more
speeds under the command of the controller 110.

In Fig. 6B, a Variable Air Volume air conditioner comprises a fan 101 which draws air through a
dehumidifier 102 and passes it via a duct 103 and dampers 109 to a conditioned space 104 from which it is
returned to the dehumidifier 102 through a duct 105 and filters 106. As with the CAV system of Fig. 5A
some return air is spilled through one or more controlled or uncontrolled vents 107 and is replaced with
fresh air drawn from outside via a controlled or uncontrolled damper 108. Optionally there may be a spill fan
131 and/or a return air fan 132 and/or return air dampers 133 also in the return air path. Also a supply air
damper 125 may be used to effect change in the volume of air delivered by the fan. Preferably such
change would be effected by variation of the speed of the fan motor by meansof variable speed drive 134.

The control function is shown in Fig. 6B to be divided between a local zone VAV controller 120 and the
Air Handling Unit (AHU) controller 110. The two controllers can be combined into a single unit but for clarity
here and for larger systems involving several zones it is convenient to locate the zone controllers 120, 220,
320, etc. within the several zones and use a Local Area Network (LAN) 140 or similar communication means
to send and receive information to and from the Air Handling Unit controller.

The zone VAV controller 120 receives the following intelligence from sensors:

supply air temperature at zone....ihermometer 112
conditioned space operative temperature...directly or via......globe thermometer 113
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zone and return air iemperature....thermometer 114
supply air volume flow rate........via pressure or velocity sensor 115
zone supply damper setting.........angle 108.
humdity (optional) RH or DP.............126

In addition the zone VAV controller 120 receives both sensed and processed intelligence from the AHU
controller 110, for example information about ambient conditions.

Zone controller 120 has various manual inputs 119, some of which are set during commissioning of the
system, some of which may be set seasonally, and in simple systems some of which may be input at
intervals throughout a day. These manual inputs are delineated below in the discussion of the control
function. Manual inputs common to all zones are best input directly to the AHU coniroller, as indicated by
121, and then communicated to all zones via the LAN 140 if a distributed control system,asillustrated, is
employed.

At its simplest level the zone VAV controller could be a conventional thermostat which could be reset
manually by the occupants of the zone with the aid of a look-up table of 40 settings for different times of
year, levels of activity, sun angle and daily weather forecast. In more sophisticated applications the above
parameters are either sensed directly or determined by catculation or frorn information stored in the
memory banks of the controllers 110 and 120.

The AHU controller receives the following intelligence from sensors:
ambient air temperature............temperature 111
supply air temperature leaving AHU.temperature 122
mixture temperature entering ANU...temperature 123
enthalpy difference between return air and ambient.....enthalpy difference 124
fan motor speed.................achometer 134
supply air dampersetting (if fitted)...angle 125
coolant throttle valve setting.....angle or travel 117
dehumidifier change-over valve.....status 116
spill fan (if fitted)..............status 131
return air fan (if fitted).........status 132
return air dampersetting (if fitted)...angle 133
spill air dampersetting (if active)...angle 107
ventilation air damperseiting (if active).........00.......angle 108
Manual inputs...alpha-numeric 121.

In addition the AHU controller sends information to and receives. information from the various zone

controllers and maintains communication with the central building system controller 118 via the building
Local Area Network (LAN) 140.

Fig. 7 shows diagrammatically one possible configuration of the dehumidifier 102, which comprises
three coil rows each with eight passes. It will be seen from Fig. 7 how, even with minimum effective size,
the full area of air flow always intercepts active cooling coils. By bypassing flow in some coils (bypass
tubes 135), high coolant velocity is maintained (U.S. patent 4942740).

The following seis forth the control system:
Reference is made to Figs. 8 and 9:
Each zone served by an air handling unit has a local controller, preferably but not essentially of the

programmable type. At the minimum level of control a zone thermostat which is manually adjustable
according to a table of settings is required. The following description relates to the use of a programmable
controller in the absence of direct sensing of humidity. With humidity sensing the complete comfort
equation and predicted mean vote can be solved as detailed earlier in this specification.

Two types of factors are required as inputs by the control system: physical/environmental factors and
personal factors relating to the occupants. Factors of the first type may be sensed by conventional means.
Factors of the second type may be deduced with the aid of tabulated cata.

The local zone contro! function requires
(a} estimation of the zone sensible load,
(b) estimation of the actual operative temperature in the zone,
(c} computation of the optimum and acceptable range of operative temperature,
(d) determination of the ‘offset’ between (b) and the optimum,
(e) initiation of action fo bring the 'offset’ within the acceptable range.
The above functions are embodied in the zone control lagic diagram, Fig. 8, for a VAV system. In the

most preferred embodiment the optimum air temperature in the zone is calculated directly from the comfort
equation to yield L=0. Both humidity and mean radiant sensors must befitted for this embodiment.
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We now consider each of the above control requirements in turn:
(a) The zone sensible load may be obtained from measurements of the volume flow rate q, of the supply
air (obtained either from the measurement of the pressure difference across some known constriction or
from knowledge of the flow characteristic as a function of supply air damper angle for a measured supply
air pressure) and measurementof the rise in temperature of the supply air between inlet to and ouilet
from the zone. The zone sensible load is then calculated from Qs; = ps Us Cp (ta - f.) where p, is the
density of the supply air, c, is the specific heat of the air and t,, t, are the temperatures of the return
(room) and supply air respectively. This expression can be recognised as the familiar relationship
Q,=mc, At where m is the mass flow rate of air and At is the temperature difference across the load.
(ob) The actual operative temperature is approximately equal to the average of the mean radiant
temperature t, and the temperaturet, of the air in the room. The room air temperature may be measured
directly by conventional means. The mean radiant temperature t, is the uniform temperature of the
surface of a radiantly black enclosure in which the occupant would exchange the same amountof heat
by radiation as in the actual non-uniform room. !t can be calculated if the room geometry and the
temperaturesof all surfaces are known. Such information is seldom known and hence approximations are
necessary. The mean radiant temperature can, however, be derived from measurements of the air
temperature, the relative velocity of air movement v and the “globe temperature” ty. The latter is the
temperature measured at the centre of a six inch (0.15m) diameter thin walled non-reflective sphere. The
mean radiant temperature is then calculated from
tr = tg + K VV (lgrta)
where temperatures are expressed in Celsius degrees,velocity is in metres per second and k = 22,
It has been found in tests that natural convection places a lowerlimiting value on the velocity v. Thus the
above equation should carry the qualifying statement "v20.05 m/s”.
if the diameter, d, of the globe thermometer sphere differs from 0.15m, the value of k is adjusted
according to the equation
kg = k (0.15/d)°*.
AP. Gagge, G.M. Rappe and J. D. Hardy (ASHRAE Inc, May 1967, p.63) showed that if the outer

surface of the standard globe is painted a skin colour, the temperature measured at its centre closely
approximates the operative temperature. Howeverthe time constant for such a sensoris of the order of 30
minutes which, apart from its obtrusive bulk, makes it unsuitable as a control sensor in a practical air
conditioning system. An integral part of the control system of the presentinvention is the use of unobtrusive
miniature direct measuring operative or globe temperature sensors with short time constants. The relative
velocity at the miniature globe location is measured during commissioning of the system. By this moans a
good approximation to the mean radiant temperature may be obtained. In practice several miniature globes
are used to sample the distribution of mean radiant temperature through the zone. ASHRAE Standard 55-
1981 specifies the locations at which measurements should be made.

(c) The optimum operative temperature is that operative temperature which satisfies the greatest number
of similarly clad occupants in a given room for a given relative humidity and given relative velocity. The
acceptable range of operative temperatures for these subjects is variously defined but ASHRAE Standard
55-1981 soecifies acceptability as being the band of conditions within which eighty per cent of occupants
are slightly cool, neutral or slightly warm. It is possible to determine this band by calculation from the
"comfort equation" and referenceto statistical data derived from the responses of many volunteers who
participated in tests, as described earlier in this specification. In the proposed revision of the Standard,
designated (55-1981R), the acceptance criterion has been raised to ninety per cent. The present
embodimentfurther allows for the most probable range of clothing worn by occupants at a given time.
(d) The "offset" between the calculated operative temperature and the optimum operative temperatureis
obtained by simple difference. This difference is then compared with the "acceptable range”of operative
temperatures.

(e) If the offset is not within the acceptable range the control system theninitiates corrective action by
changing the air temperature in the zone. Typically this would invoive an increase or decrease ofthe air
flow to the zone which could be achieved by the opening or closing of the supply air damperin the duct
leading to the partioular zone.

Note that items (b) and (c) require a knowledge of the insulating values of the range of clothing most
likely to be being worn by the occupants of the building or of a particular room or zone of the building.
Several means by which this may be determined or estimated may be envisaged. For example, in some
zones within a building the occupants mayall be required to wear a particular uniform or protective clothing
at all times. The insulation value, measured in the units of clo where 1 clo = 0.155m? K/W, can be
accurately measured and then becomes a unique value in the calculations. For such a circumstance the
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range of acceptable temperature is a maximum.
By conirast, in a typical office building or depariment store the range of clothing worn by the occupants

is usually diverse. It would be possible for a doorman with a trained eye to assess the range of clothing
being worm as employees arrive at work. This information could then be translated into a range of clo
values. The wider the range of clo values to be accommodated, the narroweris the range of temperatures
which are acceptable.

An alternative to use of the observing skills of a doorman would be to estimate the most probable range
of clothing being worn. The choice of clothing depends on the local culture, on the type of activity, on the
time of year and on the early morning weather forecast. Within a given culture and type ofactivity, the time
of year can be determined irom the block within the computer or controller and the likely variation about ihe
clothing typical of that time of year is dependent largely on the outside ambient temperature, which can be
measured directly. Thus estimatesof the likely range of clo values for that particular day may be made.It is
good practice to err on the high side in making this estimate during the ccoling period asit is usually easier
for a well clad person to remove a coator jacket than for a lightly clad person to find means to keep warm.

In addition to the local zone controls, the Air Handling Unit operation Is also supervised by a controller.
At the simpler level this controller is an air-off thermostat, which actuates a vaive or vaives to adjust the flow
of coolant through the dehumidifier coil so to maintain the air-off temperature oonstant, and conventional
means of measuring and controlling the air supply volume for a VAV system, or to keep the zone
temperature at the set point determined by the zone controller for the CAV system.It is better practice for
the controller to be a programmable controller which receives data from each of the zone controllers and,
from a pre-programmed "performance map"for the partloular system, determines the optimum combination
of operating point for the air flow fan, active coil area, coolant flow rate and, in the case of a direct
expansion (DX) system, the speed of the compressor.

The control system described herein maintains an ongoing record of past actions and of the results of
those actions. These data can be used to update and refine the aforesaid performance map.

Referring now to the logic diagram for a VAV System, Fig. 8, the air flow volume qg is proportional to
Ap and is calculated by the controller according to the formula
qs = Kivp
where Ki is a proportionality constant determined during design or during commissioning. Alternatively qs
could be calculated from a flow vs damper angle calibration.

From the measurement of q, may be obtained the quantity mcy= cpq,, where m = massflow rate of
air and

psCp = specific heat of air.
pe = density of supplyair.

This quantity, when multiplied by the difference between the measured temperatures of the air leaving
the zone t, and the air supplied to the zone t,, yields the zone sensible heat load Q,, as indicated earlier.

From knowledge of the thermal characteristics of the building, determined during design or measured
on site, and measurement of the ambient temperature, an estimate can be made of the part of the sensible
heat }oad Q, which is due to transmission of heat through the walls, windows and, where appropriate, roofof
the building. Thus
Qetrane = Ka(tamy - ta), where Ks is the relevant factor in the building characteristic. Allowance could if
necessary be made for direct sun load on the wailor roof of the building.

lt should be noted that the thermal mass of the building fabric will cause the building to respond only

slowly to changes in either ambient or room temperature. Thus the actual value of Qctrans at any given time
will be determined by the values of tamp and t, at earlier and usually different times. For this reason these
values are stored and then retrieved after a time delay determined by the building time constant. The
values Of Qetrane are similarly stored for use in determining the internally generated sensible load in the zone
as a function of time. This information is of value to building managers for planning purposes. Also, in a
lightly constructed building as are many existing office buildings, the building time constant is short and the
effects of changing the internal air temperature cause the transmitted sensible load to change after only a
short time. In these circumstances it is appropriate to anticipate the change by computing a new sensible
heat load as follows:

old Qs; = old Qsinternat + old Qstrans:
new Q, = new Qeinternat + NEW Qstrane-

But old Qainterna = NEW Qsintemal
Hence new Q, =

old Qs - old Qetrang + NEW Qetrans
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= old Q, - Kg (larga . ta)
where targa is the new required air temperature and t, is the existing air temperature.

From the new Q, the required supply air quantity can be calculated from
(MCp)qa = NEW Oe/(tarqa - ta)

or q = old Os - K3/0,

f o (torqa7*a)
srqd Sp

The zone dampers can then be adjusted and information relayed to the AHU controller.
As an example of the many additional capabilities of the type of control system described herein, any

discrepancy between the actual damper angle (4), and the angle determined by the controller can be
reported immediately the computer based maintenance log. Limit alarms may be set and operating costs
can be accurately recorded and reported in a readily understandable form.

As a further feature of the control strategy of the present invention, when used in “association with the
LFV/HGV method of air conditioning which is the subject of US Patent 4942740, where the occupancy of
the zones served by an AHU falls to zero in the evening, the system can be sei to run on a maximum

- dehumidification cycle for a defined period to dry out all ducts, carpets, fabrics and papers. This may be
achieved by operating with maximum coolant velocity in the portion of the coil which operates at minimum
load, and reducing the face velocity, and hence the air flow volume, to not more than 0.5 metres per
second. This procedure eliminates the possibility of mould or bacterial growth in the ductwork and on the
building fabric and furnishings.

The air handling unit (AHU) controller receives information from all local controllers (Fig. 8), adds
together the sensible heat loads and the volumes of air demanded, sets the ventilation air quantity on the
basis of the needs of the most lightly loaded zone and calculates the best combination of effective
dehumidifier size, coolant flow rate, fan speed and main supply air damper position to satisfy the air supply
needs of the conditioned zones. A time delay ensures that zone dampers are set after the setting of the
AHU parameters. For a DX system the compressor speed (suction pressure) is also optimised.

When radiation is important the air temperature does not equal the operative temperature and the
diurnal and seasonal variations then ideally require a measure of mean radiant temperature, or a direct
measurementof operative temperature, to be input to the control system, as indicated above. Nevertheless
it is possible to achieve improved results from cheaper options such as allowing sensible load only to
determine the room temperature, or the least expensive option ofall, relying on the manual adjustmentof
each zone or room thermostat setting according to tabulated or calculated values derived from the comfort
equation.

The control logic for a CAV system, Fig. 9, differs from that for the VAV system, Fig. 8, only in the
_control action which is taken. Where the action taken in the VAV system is to adjust a damper angle and
report data to the AHU controller, the CAV control system (which will usually be an integral part of the AHU
control system) reports to the AHU controller the air temperature required in the zone to achieve the
required operative temperature. The AHU controller then determines from the requirements of other zones,
if any the optimum supply air temperature to minimise the reheat throughout the system.

The following sets forth a constant air volume (CAV) system with comfort integration:
in the comparative analysis above with and without comfort integration, discussion has concentrated on

a LFV-HCV-VAV system. This is because such a system now represents "best practice”, as it combines
low energy consumption and broad multizone capabilities. However, although the simultaneous alr quantity
required at any part of the diurnal cycle may not vary greatly because of the diversity in the demands of
individual zones within a multizone VAV system, this very factor may reduce the air change rate in some
low load zones below the necessary ventilation levels. The constant air volume (CAV) system does not
suffer from this problem.

In the conventional CAV air conditioning system the air flow rate is kept constantto all areas served and
all areas are sufficiently similar for them to be treated as a single zone. The coolant flow rate is throttled
with reduction in load, as in the case of the VAV system, but unlike the VAV system the leaving dry bulb
temperature from the coil is allowed to rise to maintain a fixed room dry bulb temperature. This
characteristic of the CAV system has an adverse effect on part load performance. The slope of the coil
condition curve decreases during part load conditions resulting in reduced dehumidification per unit of
cooling; this is precisely the opposite of that which is required to offset the lower sensible heatratio. It is for
this reason that in the past CAV systems have often employed overcooling to satisfy latent heat load and
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reheating to re-balance the sensible heat load. Where several zones are served by the one dehumidifier coil
and zone differences are significant, practice has been to satisfy that zone requiring the lowest supply air
temperature and to reheat the air as it ls admitted to each other zone to achieve the required air condition
in that zone. While the degree of comfort which can be achieved by such a system may be good,it uses
energy at a rate which is now considered unacceptable for other than special applications by most
responsible designers.

In the application of the comfort integration of this invention to a CAV system, which ideally should not
be faced with zone diversity, rather than adapting to the sensible load by varying the sensible temperature
of the supply air, supply air temperature and dehumidifier capacity are initially held substantially constant
while the room or zone thermosiat or controller is first reset to offset the load and to achieve as closely as
possible the required operative temperature. if insufficient control is available by this means, and coil size is
fixed, coolant flow through the dehumidifier is varied to result in a change in supply air temperature. This
strategy maintains dehumidification capacity more effectively than does conventional practice. If zone
diversity is present, part load rooms or zones are set to maintain a lower ternperature than are peak load
rooms. Terminal reheat requirements are thus reduced to "trimming".

Where a constant air volume system serves several zones these zones should, according to good
design practice have very nearly the same behaviour of thermal load conditions. Where variations do occur,
the zone with the consistently least thermal load would serve as a master zone governing all the zones on
the same system and would determine the sensible temperature setting in that "master" zone. However
reheat coils would be provided to the associated similar zones to permit adjustment of room temperatures
to the same room sensible setting. Only when these other rooms have different mean radiant temperatures
would it be necessary too to nave variable room temperature thermostats to establish the appropriate room
sensible setting given the mean radiant temperature and the seasonal operative temperature.

In lightly loaded interior zones it is known that the mean radiant temperature is equal to the room
sensible temperature in which case the seasonal operative iemperature will also be equal to the "master"
zone sensible temperature setting and na separate measurement of mean radiant temperature is required.If
perimeter zones are involved, measurement of radiant temperature in one zone only, together with
predetermined information on diurnal diversity and tabulation of the typical seasonal operative temperatures
will allow automatic (or manual) determination of the required room sensible temperature setting without the
need for additional globe thermometers. The required room sensible temperature will be established
through control of the chilled water throttling valve. The temperature regulating means and valves controlled
by the controller operate in such manneras to limit the range of temperatures within the conditioned space
to between 22° G and 27° C as established by comfort standards.

Although the systems described use more energy than do the VAV systemsfor the same duties, they
are far less wasteful than the conventional CAV system which seeks to maintain a constant room dry bulb
temperature in all rooms at all times. The important ditference between the conventional CAV system and
the CAV system with comfort integration is that in the latter the coil condition curve initially becomes
steeper as load decreases so allowing the latent load to be offset without the need for such severe
overcooling as that required by the conventional system.

The invention has further advantages:
In addition to satisfying thermal loads successfully and achieving optimum comfort, an examination of

Table 1 reveals several further advantages contributed by the method of this invention. Here the same
system of air conditioning, the LFV HCV-VAV system, is compared for the same design specification for the

same office building, with and without comfort integration. /
(a) The air handling unit supply air fan is smaller. Within the present invention the air fan is selected for
only 4800 LPS as compared with the system designed without comfort integration which requires 6000
LPS. This reduces capital cost and running cost. The reduced size of the supply air fan results from the
increased temperature difference across the room allowed by ASHRAE 55-1981 and a reduction in the
heat transmission to the rooms due to the smaller temperature difference between outside and inside
conditions during peak load conditions. In the case of the example shown in Table 1, the difference
across the room load ratio line from [24° C-12.4° C] = 11.6°C to [26° C-12.4°C] = 13.6" C reduces the
6000 LPS requirement to 11.6/13.6 x 6000 = 5118 LPS.
(bo) There is also a reduction in the cooling load. The heat transferred to the perimeter rooms by
transmission from the outside is reduced. Conservatively the transmission gains account for 25 per cent
of the cooling load and the transmission temperature difference due to the higher 26°C raom
temperature is reduced by 25 per cent. Thus, (0.25 x 0.25) or 6.25 per cent of the sensibie load is
eliminated. Therefore at peak load the volume flow rate can be further reduced to 5118 (1-.0625) = 4800
LPS.
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(c) The multizone capability of the VAV system is increased. To indicate how well an air handling unit
according to the present invention can accommodate widely diverse zonal loads, consider a muitizone
unit under simultaneous peak design load conditions. Three zones only are considered for simplicity; a
nine zone system with each zone having provision for separate selection of clothing insulation value has
recently been designed.

in the earlier comparison of Table 1, to demonstrate the human comfort conditions anticipated by the
method of the present invention, the performance of a single zone only was considered. The three operating
conditions were presented as if each related to a separate zone serviced by a separate, dedicated air
handling unit. Howeverit is the simultaneous design peak load performance which in practice determines
the selection of the coil and the fan in an air handling unit designed to service several zones. The
simultaneous peak load including all zones is always less than the sum of the individual zonal peak loads
and hence smaller components and less energy are required than would be required to satisfy the sum of
the maximum loads in each zone, a feature which is already well known to designers. To select the air

handling unit we will assume for the purposeofthis illustration that the three coil stageslisted in Table 1
occur simultaneously and together set the simultaneous peak design load. We also assume that the
individual peak load energies, which occur ait different times in each of the three zones, are equal. One can
visualize that the air handling unit reaches the simultaneous peak load at 4 pm in the afternoon of a
midsummer day. Assume on the basis of typical figures for a high rise building that the 100% load stage
indicated in Table 1 represents the west zone and that this zone consumes 55 per cent of the total air
handling unit energy. The north, south and east facades are cornbined to form a second zone which at 4
pm is operating at an average of 60 per cent of the maximum load in this second zone, and is found to
consume 35 per cent of the air handling unit energy. The interior of the building is the third zone which at
the time of the simultaneous peak load is operating at its almost steady state level of ten percent of the air
handling unit energy.

In Table 1 it was assumed that the iwo part-load zones of 65 per cent and 50 per cent occurred on
marginal weather days when occupants would be attired with medium clothing. These two part load zones
are now considered simultaneously with the peak summer design day and therefore the control system,
knowing the time of year and sensing the ambient air temperature, tamp, of 36°C (see lower left corner of
Fig. 8 Control Diagram) establishes the appropriate range of clo values. These are then used to adjust the
operative temperature to its optimum value of 245°C to achieve a comfortable environment for the lightly
attired occupants of these zones. (in the earlier example the operative temperature for ihese zones was only
23°C, the difference being due to the heavier clothing worn by the occupants during the marginal weather
season). Table 2 indicates the simultaneous peak performance. The volume flow rate required with Comfort
Integration is further reduced to 4136 LPS. For comparison, the LFV-HCV-VAV system without Comfort
Integration would require, for the same simultaneous peak design, 4965 LPS of conditioned supply air. The
ratio of the two requirements in this case is sirnilar to that found in the Table 1 comparison. It should be
stressed that this example is a particular hypothetical case and the numerical values could vary consider-
ably. The following comparison should therefore be treated as being qualitative only:

(a) The reduced peak loacl means a smallerchiller, cooling tower, piping and ductwork.
(b) There is an advantage in dehumidifier design. The reduced volumeflow rate of the supply air means
a smaller face area coil can be used. Alternatively, if peak loads are associated with low sensible heat
ratios, as on the Eastern seaboard of the United States and in the tropics, the advantage of a further
reduction in face velocity through the larger coil face area can be utilized in the selection for 4136 LPS to
give a steeper slope to the coil condition curve and so to increase dehumidification. In this circumstance
it is sometimes possible to reduce the numberof rows of depth ofthe coil.
(c) There is a greater flexibility in design. The addition of comfort integration to the system provides a
wider range of multizone performance in that each room has tts preferred’ operative temperature andits
preferred relative velocity. Thus fewer air handling units may be required.
(d) The "Coanda effect” in sict distribution registers is preserved at low loads. When the VAV system is
employed over a range from peak to say 50 per cent of sensible load, there is a danger that the Coanda
effect may be lost due to low air flow through the registers, resulting in “dumping” of cold supply air and
considerable consequent discomfort. As indicated in Table 1 the volumeratio between the peak and the
50 per cent part load operation is 0.5 for the system without comfort integration, but is 0.64 with comfort
integration. A drop from 6000 LPS to 3000 LPS may be a problem. However a drop from 4800 LPS to
3080 is unlikely to disturbthe Coanda Effect (see Table 1).
(e) Wasteful use of energy in inefficient fan assisted VAV boxes is eliminated. Fan assisted VAV boxes
are used to increase ihe supply air quantity at low loads to maintain the Coanda effect and to increase
air movement and obtain a degree of reheat by blending a proportion of warm return air with the
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conditioned supply air. This design practice increases the cost of the VAV boxes and also increases the
operating cost since the smail fans are inefficient. Furthermore unfiltered return alr can be unhealthy
especially if photocopiers or smokers are located in the zone (Fanger, 1987). In the “comfort integrated"
system the decreased peakair flow rate coupled with an increased minimum air flow rate eliminates the
need for this mostly and inadequate solution.
(f) There is improved ventilation to the air conditioned rooms. This is a side benefit arising from the
increase in the supply air volume flow ratio between part load rooms and peak load rooms. Even if
conventional VAV systems increase the overall ratio of outside air to return air passing through the air
handling unit during marginal weather, the minimum part load roomswill still receive a smaller volume of
outside air than do the simutianeously higher part load rooms.
(g) Air conditioning performance is improved over those systems designed to reset their supply air
femperatures upwards during marginal weather. In order to increase the supply air volume to low part
load rooms, reset of the temperature of the supply air leaving the dehumidifier coil is common. Wherever
humidity is a significant factor this is poor practioe since the lower part load rooms characteristically
have the lower sensible heat ratios and therefore demand more dehumidification. Upward reset of the

supply air temperature is associated with a higher surface temperature at the dehumidifier which reduces
the dehumidification. Furthermore rooms which experience an increase in load during the period of
upward reset may not be able to have them offset. With the comfort integration of the present invention,
the supply air temperature remains constant and rooms with very low loads have their operative
temperature decreased automatically, with the result that they receive an increased air supply and the
required level of dehumicification can be achieved.
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TABLE 1

PROJECTED ZONE PERFORMANCE IN A DESIGN FOR A PERTH, WEST
AUSTRALIA HIGH RISE OFFICE BUILDING

With Comfort Without Comfort

 

Integration Integration of
of this this Invention

__Invention.

FULL COIL STAGE

10 During 100% load

Rm dbt “c* 26°C 24°C
Supply air dbt ‘Cc 12.4 12.4
Rm W g/kg 9.28 9

15 Rm RH % 44% 48%
Sim. Supply Air LFS 4800 6000
Rm Sens Load lw 79 83
Rm SHR 0.87 0.87

Tot Cooling Capacity kw 110 116
Tot Water LPS 3.6 4.0

20
PART COIL STAGE
65% Load

Rm dbt ‘c* 23 24
Supply Air dbt ‘Cc 12.4 12.4

28 Rm W g/kg 10.6 10.6
Rm RH %& 60% 57%

Supply Air Vol LPS 4000 3900
Rm Sens Load kw $1.0 54.3
Rm SHR 0.65 0.67

30 Tot. Cooling kw 88.4 390.2
Tot. Water LPS 4.5 4.5

Peak to 65% Part Load
Supply Volume RATIO 1.20 1.54

35 PART COIL STAGE
50%

Rm dbt ‘c* 22.8 24

Supply Air abt ‘Cc 12.4 12.4
40 Rm W g/kg 11.3 11.5

Rm RH & 64% 61%

Sup Air Vol LPS 3080 3000
Rm Sens Load kw 39.6 42.0
Rm SHR 0.60 0.60

Tot. Cooling kw 7.10 74.9
45 Tot. Water LPS 2.8 3.0

Peak to 50% Part Load

Supply Volume RATIO 1.56 2.00 
ewe Re Be eeeee reeeeReEeeeeeeeeeEeeweeee ewe eee ee

* As indicated on Fig. 3 charts it is assumed air dry bulb
temperature, ts = mean radiant temperature, t,

so
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TABLE 2

PROJECTED PERFORMANCEOF AIR HANDLING UNIT AT SIMULTANEOUS PEAK

With Comfort Without Comfort

Integration Integration

a

300

  

  
  

|kw Kw

    

Claims

1. A method of cooling a space by air conditioning said space within a relatively narrow comfort target zone
as depicted on a psychrometric type chart, itself generally within a relatively broad standard comfort zone,
the factors determining said narrow target zone including the heat transfer resistance of occupants" clothing
and level of physical activity, the method comprising:
determining air dry bulb temperature and at least one of mean radiant temperature and operative
temperature in said conditioned space, and
controlling: .

(a) one at least of temperature of supply air to said space, and dry bulb air temperature leaving said
space,

(b) effective size of said dehumidifier while maintaining coolant velocity through said dehumidifier to
between the equivalent of 1 and 2.2 metres per secondof chilled water, and
(c) humidity ratio in said conditioned space to be between four and thirteen grams of water vapour per
kilogram of dry air by varying at least one of leaving temperature of the supply air from, and effective
size of and coolant flow velocity in, said dehumidifier.

2. A method according to claim 1 wherein said operative temperature within said conditioned space is
controlled by determining said mean radiant and said air dry bulb temperatures and adjusting said air dry
bulb temperature to be less than the operative temperature by the same amount as the mean radiant
temperature exceeds said operative temperature.
3. A method according to claim 1 wherein said mean radiant temperature within said conditioned space is
determined and further comprising controlling temperature of supply air to said conditioned space to be
sufficiently cool to offset the sensible heat load and the effect of said mean radiant temperature on the
thermal comfort of occupants within said space, and conirolling said relative air velocity over occupanis to
be compatible with the operative temperature required for said thermal comfort.
4. A method according to claim 1 wherein said dehumidifier comprises a plurality of coil portions, a plurality
of coil valves interconnecting said coil portions, a plurality of coil bypass tudes, andathrottle valve,
said coil portions, coil valves and coil bypass tubes being in a configuration controllable to vary the effective
cooling size of said dehumidifier,
said method comprising effecting control of said coil valves io bypass flow selectively from portions of the
dehumidifier coil through said coil bypass tubes to reduce the effective cooling capacity of the dehumidifier
upon reduction of load, but retain said coolant flow through said coil portions to be the equivalent of
between 1 and 2.2 metres per second of coolant.
5. A method according to claim 4 wherein said air conditioner comprises a fan which causes air flow
through said dehumidifier, said method comprising limiting sald air flow to be sufficiently low that humidity
ratio within said conditioned space does not exceed thirteen grams of water per kilogram of dry air, but is
not less than four grams perkilogram.
6. A method according to claim 4 wherein said air conditioner comprises a fan which causes air flow
through a plurality of rows of said dehumidifier coil, and the configuration of said coil portions is such that
said bypass of coil portions is effected while retaining active coil portions over the whole of a path of said
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air flow through said rows of dehumidifier coil.
7. A method according to claim 1 further comprising determining volume flow rate of air through said
conditioned space, globe thermometer temperature in relevant portions of said conditioned space, and
ambient temperature, computing operative temperature, comparing said computed operative temperature
with a temperature in said narrow comfort target zone, and effecting adjustment of one at least of (a), (b)
and (c) of the steps of claim 1 as required to maintain said space within said narrow comfort target zone.
8 A method according to claim 1 further comprising determining volume flow rate of air through said
conditioned space, globe thermometer temperature in relevant portions of said conditioned space where
said globe temperature differs from said air temperature, ambient air temperature, at least one of relative
humidity, dew point and humidity ratio in said conditioned space,
computing the thermal energy balance for at least one occupant of said space to determine the equilibrium
air temperature at which said occupants would be in thermal! equilibrium with the environment of said space,
and adjusting said air temperature to said equilibrium value while maintaining at least one of humidity ratio
between 4.2 and 12 grams of water per kilogram of dry air and relative humidity between 30 and 60
percent.
9. A methadof cooling an air conditioned space comprising:

(a) causing a flow of air through cooling coils of an air conditioner dehumidifier,
(b) determining at least one ofair flow velocity and air volume flow rate,
(c) sensing dry bulb temperature in said conditioned space and globe thermometer temperature in at
least one part of said conditioned space when air and globe temperaturesdiffer therein,
(d) sensing ambient air temperature,
(e) providing an electronic controller with input data from (6), {c) and (d) hereof,
(f) computing with said controller air supply volume and operative temperature and comparing relative air
velocity over occupants and said computed operative temperature with a comfort target zone for humans
depicting combinations of relative air velocity and operative temperature which have been determined by
solution of the thermal energy balance equation which includes heat transfer resistance of occupants
clothing and level of physical activity, and the convective, radiative and evaporative exchanges of energy
between the occupants and their surroundings,
(g) adjusting at least one of air supply to said space and supply air temperature to retain said space
within said narrow target zone.

10. A method according to claim 1 further comprising effecting said contro! so that the conditions in said
conditioned space require the ratio of air flow in a variable air volume system forfifty percent of the peak
sensible heat load to that for said peak sensible heat load to be not less than 0.65.
11. A method according to claim 4 wherein the space is conditioned by a constant air volume system
comprising effecting said control by initially maintaining supply air temperature and denumiditier capacity
constant and resetting said air dry bulb temperature in the conditioned space,until the temperature in said
conditioned space approacheslimits of said narrow comfort zone, and then effecting said control of said coil
valves to vary size of said dehumidifier.
12. A method of controlling an air conditioning system, comprising receiving information defining occupant
activity, and including:
(a) supply and return air dry bulb temperature,
(b) at least one of globe temperature and operative temperature,
(c) at least one of a measure and estimate of relative humicity,
(d) at least one of supply air volume flow rate and air velocity and available air flow area and a pressure
difference, (e) time of day and day of year and date defining:
{f) the most probable range of clothing worn by occupants of the conditioned space for representative
seasonal and ambient conditions,

(g) the range of insulation values of clothing types,
(h) the metabolic energy release rate and the external work done for a representative range of activities,
and selecting appropriate values of metabolic energy release rate, external work output and clothing
insulation, computing from a balance between net metabolic heat generation by the occupant and the rate
at which it is exchanged with the surroundings within said conditioned space , the change in dry bulb air
temperature andrelative humidity in said conditioned space necessary to make said rate of heat exchange
with the surroundings equal to said net metabolic heat generation by the occupant within a small tolerance
range defined by referenceto the statistical results of studies of human responses to thermal environments,
and

initiating action to change said air temperature and relative humidity by changing at least one of supply air
flow rate and active size of dehumidifier, coolant flow rate, and supply air temperature to maintain the
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conditioned space within said tolerance range.

13. A method according to claim 12 further comprising oaloulating the change in sensible heat load in the
conditioned space due to the changes in the transmitted heat load and changes in the rates of heat
removed from equipment and occupants within said space consequent upon said changes in temperature
and relative humidity within said space and employing said calculations in determining the optimum
strategy by which said changes are effected. .
14. A method acoording to claim 13 further effecting change in relative air velocity to maintain the
conditioned space within said tolerance band.

15. A method according to claim 13 further comprising recording both said interrogated and computed data.
16. A method according to claim 13 wherein said computed balance between net metabolic heat generation
by the occupant and the rate at which it is exchanged with the surroundings within said conditioned space
is computed from the equation derived by P.O. Fanger and known as the comfort equation and published in
the ASHRAE Fundamentals Handbook, 1989, and said tolerance in said balance is evaluated from the

condition that the quantity xnown as the Predicted Mean Vote and published in said ASHRAE handbook
shall not be less than -0.5 or greater than +0.5.
17. An air conditioner for cooling a conditioned space within a relatively narrow comfort target zone as
depicted on a psychrometric type chart,itself generally within a relatively broad standard comfort zone, the
factors determining said target zone Including the heat transfer resistance of occupants clothing and level of
physical activity, comprising:
a dehumidifier having a plurality of coil portions, a fan located to propel air flow through said coil portions,
temperature sensing means comprising a thermometer arranged to ascertain at least one of mean radiant
temperature and operative temperature in said conditioned space,
humidity sensing meansin said conditioned space,
and:

(a) air control means controlling relative air velocity within occupied regions of said space tolie between
0.05 and 0.30 metres per second, but said air not to exceed a velocity of three metres per second
through a face of an air conditioner dehumidifier,
(b) temperature control means controlling the temperature of supply air to said space, and dry bulb air
temperature within said space,
(c) coolant control valve means controlling effective size of said dehumidifier while maintaining coolant
velocity through said dehurnidifier to between the equivalent of 1 and 2.2 metres per second, and
(d) humidity control means coupled to said humidity sensor and to at least one of said temperature
control means and coolant conirol valves to contro! humidity ratio in said conditioned space to be
between four and thirteen grams of water vapour per kilogram of dry air by varying at least one of
leaving temperature of the supply air from, effective size of, and coolant flow velacity, said dehumidifier
when said humidity ratio approaches said four grams per kilogram.

18. An air conditioner according to claim 17 wherein said temperature sensing means comprise dry bulb
thermometers in supply air to and return air from said conditioned space, and further comprising air flow
rate sensing means, ambientair temperature sensing means,
and an electronic controller interconnecting said sensing means and control means to effect contro! of said
relative air velocity, dry bulb temperature in said space, supply air temperature, effective dehumidifier size
and minimum and maximum humidity in said space.
19. An air conditioner according to claim 18 wherein said air control means comprises dampers located
between said dehumidifier and said conditioned space, and motors coupled to said dampers to control air
flow therethrough, and said electronic controller limits relative air velocity to between 0.05 and 0.30 metres
per second through the conditioned space.
20. An air conditioner according to claim 18 wherein said temperature contro! means comprises said coolant
control valve means and said elecironic controller varies the number of active coil portions of said
dehumiditier to retain coolant velocity through said active coils between 1 and 2.2 metres per second.
21. An air conditioner according to claim 18 wherein said controller increases the leaving temperature of the
supply air when the humidity ratio drops to four grams of water vapour per kilogram of dry air.
22. An aif conditioner acoording to claim 18 wherein said air control means comprises fan speed control
means effected through communication between said air flow control means and said electronic control
means.. ;

23. An air conditioner according to claim 17 wherein said control means are componentsof an air handling
unit, and said air conditioned space comprises a plurality of separate zones,
comprising further said sensing means in each of at least some of said zones, and communication means

between said further sensing means and said air handling unit.
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24. An air conditioner according to claim 18 wherein the fan and air control means co-operate to deliver
ventilation air to said conditioned space at the rate of not less than 7.5 litres of ventilation air per person
said ventilation air being that portion f the supply alr drawn from outside the building and mixed with
recirculated air prior to its passing through the dehumidifier.
25. An air conditioner aoccrding to claim 13 wherein said electronic controller is programmed to reduce the
velocity of air flow through a face of a dehumidifier to not more than 0.5 metres per second and to cause
coolant to flow through the tubes of at least part of said dehumidifier at a velocity of not less than 1.0
metres per second and not more than 2.2 metres per second for at least part of a period during which said
conditioned space is not occupied, such procedure allowing the humidity ratio of the air to reduce to a
minimum value without inhibition and thus to dry all deposits of water from the air distribution system and to

reduce the moisture content of the building fabric and furnishings within said conditioned space.
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(19) KOREAN INTELLECTUAL PROPERTY OFFICE

KOREAN PATENT ABSTRACTS

(11) Publication number: 1020000059532 A
(43) Publication date: 05.10.2000

(21) Application number: 1019990007184 (71) Applicant: * DONGHAESYSTEMS

(22) Application date: 04.03.1999 INC.
(72) Inventor: e KIM, DONG SIK

(51) Int. Cl: FO4D 27/00

(54) CONTROLLER OF OPERATION OF VENTILATION FAN 

(57) Abstract:

PURPOSE: A controller of operation of a ventilation fan is
provided to maintain a uniform temperature by automatically

controlling a velocity of the ventilation fan according to
temperature and automatically detect and determine

abnormal operation by a microprocessor for preventing
accidents in advance.

CONSTITUTION: A controller of operation of a ventilation fan
includes a DC motor(1) of which rotation velocity varies in
proportion to the power supply voltage by using a permanent

magnet, a thermistor(2) for changing the voltage according to

temperature, a ventilation fan velocity control part(3) for selecting modes with jumper pin(S) according to a
plurality of change values stored in a microcomputer, an A/D converter for converting the voltage detected by

the thermistor to digital values to input to the microcomputer, an alarm control part(8) for controlling LEDSs(9),
a speaker(10), an error-in lamp(11), and an error-out lamp(12) to represent normal or abnormal temperatures
by analyzing the input data from the A/D converter.
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 Legal Status

. . Receipt/Delivery DocumentTitle
Receipt/Delivery No. (KOR) 
 

Acceptance
1|1-1-1999-0017820-64] 1999.03.04 |2.4, (22)
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PCT/US2011/032537

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

io PCTKING JOHN R.

KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN NOTIFICATION OF TRANSMITTAL OF
STREET, 14TH FLOOR IRVINE CA 92614 USA THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

  
 

 
 Date ofmailing

(day/month/year} 12 DECEMBER 2011 (12.12.2011}

  
 
 

 Applicant's or agent's file reference

EFACTOI2WO

International application No. Intemational filing date

PCT/US2011/032537 (Gevmontiyea) 14 APRIL 2011 (14.04.2011)
Applicant

FOR FURTHER ACTION See paragraphs | and 4 below  
  
     
 

 ECOFACTOR,INC. etal

1. x] The applicant is hereby notified that the international search report and the written opinion of the International Searching
’ Authority have been established and are transmitted herewith.

Filing of amendments and statement onder Article 19:
The applicant is entitled, if he so wishes, to amendthe claimsofthe international application (sco Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.

Where? Directly to the Intemational Bureau of WIPO, 34 chemin des Colambettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70

For moredetailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.011.

The applicant is hereby notified that ne international search report will be established and that the declaration under
Article 17(2}(a) to that effect and the written opinion ofthe International Searching Authority are mansmitted herewith,

With regard to any protest against paymentof(an) additional fee(s) under Rule 40.2, the applicantis notified that:
the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

C) no decision has been made yet on the protest: the applicant will be notified as soon as 2 decision is made.
4, Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching
Authority to the International Bureau. The International Bureau will send a copy ofsuch comments to all designated
Offices unless an international preliminary examination report bas been or is to be established. Followingthe
expiration of 30 months from the priority date, these commentswill also be made available to the public.

Shortly after the expiration of 18 monthsfrom the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawalofthe
international application, or of the priority claim, must reach the International Bureau before the completion of the
technical preparations for international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30
months from the priority date (in same Offices even later); atherwise, the applicant must, within 20 months from the

priority date, perform, the prescribed acts for entry into the national phase before those designated Offices. _Inrespect 0 other designated Offices, the time limit of 36 months (or later} will apply even ifno demandis filedwithin 19months.

For details about the applicable timelimits, Office by Office, see www.wipe.int/pet/en/texts/time_limits.html and the
PCT Applicant's Guide, National Chapters.

Name and mailing address ofthe ISA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, COMMISSIONER
Seo-gu, Daejeon 302-701, Republic ofKorea

Facsimile No. 82-42-472-7140 Telephone No. $2-42-481-8755

Form PCTASA/220 (July 2010)
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Copies of the documents cited in the international search report can be searched in the following Korean Intellectual
Property Office English website for three months from the date ofmailing ofthe international search report.

hitp:/fwaw.kipo.go.kr/en/ =» PCT Services => PCT Services

ID : PCT international application number
PW : 4Z2MSLLZF

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International
Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: http:/Awww.ipkcenter.com
Email: ipkc@ipkeenter.com
Phone: +1 703 388 1066
Fax: +1 703 388 1084
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PCT/US2011/032537

PATENT COOPERATION TREATY

PCT
INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220
EFACTOI2WO ACTION as well as, where applicable, item 5 below.

International filing date (day/morth/year) (Earliest) Priority Date (day/month/vear)

PCT/US2011/032537 14 APRIL 2011 (14.04.2011) 26 MAY 2010 (26.05.2010)
Applicant

ECOFACTOR,INC, et al

This Intemational scarch report has been prepared by this International Searching Authority and is transuitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.

[| It is also accompanicd by a copy of cach prior art document cited in this report.

Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

i] the international application in the language in whichit was filed
a translation ofthe international application into , whichis the language of a
translation furnished for the purposes of international search (Rules 12.3{a) and 23.1{b))

b. C] This international scarch report has bccn cstablished taking into accountthe rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6/s(a)).

c. C] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
[] Certain claims were found unsearchable (Sce Box No.I)

| Duity of invention is lacking (See Box No. IT)
With regard to the title,

J the text is approved as submitted by the applicant. .
CT] the text has been established by this Authority to read as follows:

With regard to the abstract,

PX the text is approved as submitted by the applicant.
| the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV, The applicant

may, within one month from the date ofmailing of this international search report, submit comments to this Authority.

With regard to the drawings,

a. the figure of the drawings to be published with the abstract is Figure No. 7

X] as suggested by the applicant.
Cj as selected by this Authority, because the applicantfailed to suggest2 figure.
[J as selected by this Authority, because this figure better characterizes the invention.

b, [_]} none of the figure ts to be published with the abstract,
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INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

F24F 11402(2006.01)i, HO4Q 9/04(2006.61)i

International application No.
PCT/U82011/032537

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols}
F24F 11/02; GO6F 17/00, GO5D 23/00; F25B 9/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name ofdata base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: mobile, geographic, location, temperature

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

US 2006-0214014 Al (CULLEN BASH et al.) 28 September 2006
See Abstract

US 2004-0176880 Ail (MICHAEL L. OBRADOVICH et al.) 09 September 2004
See Column 124-126

Citation of document, with indication, where appropriate, ofthe relevant passages

1-22

1-22

Relevantto claim No.

J Further documents are listed in the continuation ofBox C. See patent family annex.
, Special categories of cited documents:
"A" document defining the general state of the art which is not considered

to be of particular relevance
earlier application or patent but published on or after the international
filing date
document which may throw doubts on priority claim(s) or which 1s
cited to establish the publication date of citation or other
special reason (as specified)
document referring to an oral disclosure, use, exhibition or othermeans

document published prior to the international filing date but later
than the priority date claimed

“RN

L"

Date of the actual completion of the international search

12 DECEMBER2011 (12.12.2011)

Namie and mailing address of the ISA/KR

Korean Intellectua! Property Office
Government Complex-Daejeon, 189 Cheongsa-ro,
Seo-gu, Daejeon 302-701, Republic ofKorea

Facsimile No. 82-42-472-7140

Form PCT/ISA/210 (second sheet) (uly 2009)
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*T" later document published after the international fiting date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention
document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to invelve an inventive
step when the documentis taken alone
document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one ar more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the samepatent family

"ye

Date of mailing ofthe international search report

12 DECEMBER2011 (12.12.2011)
Authorized officer a

JANG, GLJEQNG
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Information on patent family members

cited in search report

US 2006-0214014 Al

US 2004-0176880 Ai
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Patent family
member(s)

US 7640760 B2

AT 356794 T
AT 399110 T
AU 6245998 A
AU 6245308 A
CA 2283843 Al
CA 2283843 ¢
CA 2596489 Al
DE 69837318 D1
EP 0956219 A2
EP 0956219 A2
EP 0956219 A4
EP 0956219 B1
JP 2002-505631 A
JP 2002-505631 T
JP 2002-505631 T
US 060083554 A
US 0613 1060A A
US 2001-0020202 Al
US 2001-0021887 Al
US 2001-0029410 Al
US 2001-0038414 Al
US 2002-0065585 Ai
US 2002-0082751 Al
US 20020082752 Al
US 2002-0156555 Al
US 2002-0198635 Al
US 2003-0004616 Ai
US 2004-0162645 Al
US 2004-0162646 Al
US 2005-0165513 Al
US 2005-0203674 Al
US 2006-0200285 Ai
US 2010-0175014 Al
US 6175782 B1
US 6293506 B1
US 6282464 Bi
US 6330497 BI
US 6438465 82
US 6449535 B1
US 6459961 Bt
US 6642794 B2
US 6542795 B2
US 6577928 B2
US 6587758 Be
US 6587759 Be

US 8859587 B2
US 6922616 82

Publication
date

05.01.2010

15.04.2007

15.07.2008
26.08, 1998
26.08. 1993

13.08. 1998
20.11.2007
13,08. 1998
16. 10.2008
7.11, 1999
30. 10.2002
24.01.200¢
25.06.2008
19.02.2002
19.02, 2002
19.02.2002
28.12.1999
10. 10.2000
06.09.2001
13.09.2001
11.10.2001
08.11.2001
30.05.2002
27.06.2002
27 .06 2002
24,10, 2002
26. 12,2002
02.01.2003
19.08.2004
19.08. 2004
28.07.2005
15.09.2005
OF 09.2006
08.07.2010
16.01.2001
15.05.2001
24.08.2001
11.12.2004
20.08.2002
10.09.2002
01.10.2002
01.04.2003
01.04.2003
10.06, 2003
01.07.2003
01,07 2003
22.02.2005
26.07.2005
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International application No.

PCT/US$2011/032537

Patent family
member(s)

US 7062962 BZ
US 7124004 Bz
US 7171291 Be
US 7499778 B2
WO 98-34812 AZ
WO 98-348 12A2

WO 98-948 12A3
WO 98-348 12A3

Publication
date

13.06. 2006
17.10, 2006
30.01, 2007
03.03.2009
13.08. 1998
13.08. 1998
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Ta:

KING JOHN R. PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN
STREET, 14TH FLOOR IRVINE CA 92614 USA

 
 Dateof mailing

(day/month'year) 12 DECEMBER2011 (12.12.2011)

 Applicant's or agent's file reference FOR FURTHER ACTION
EFACTOH2WO See paragraph 2 below

Intemational application No. International filing date (day/menth/year) Priority date(day/month/pear)
PCT/U82011/032537 14 APRIL 2011 (14.04.2011) 26 MAY2010 (26.05.2010)
Intemational Patent Classification {IPC) or both national classification and IPC

 

FIEF 11A02(2006.0D%i, H04Q 9/04(2006.004 
Applicant

ECOFACTOR, INC. etal

1. This opinion contains indications relating to the following items:
Box No. Basis of the opinion

Box No. II Priority

Box No. IIIT=Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack pf unity of invention

Box No, ¥—-Reasoned statement under Rule 43bis, 1(a)(i) with regard to novelty, inventive step or industrial applicability,
Citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No, VII Certain defects in the international application

Box No. VIII Certain observations on the intemational applicationC

2. FURTHER ACTION

Ifa demandfor intemational preliminary examination is made, this opinion will be considered to be a written opinion ofthe
International Preliminary Examining Authority ("IPEA") except that this docs not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified (he International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

 If this opinion is, as provided above, considered to be a written opinion ofthe IPEA,the applicantis invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months ftom the date ofmailing
ofForm PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires Later.
For further options, see Form PCT/ISA/220.

Nameand mailing address of the ISA/KR. Date ofcompletion of this opinionjAuthorized officer
KoreanIntellectual Property Office
Government Complex-Daejaon, 189 5O: Cheongsa-ro, Sco-gu, Dacjoon 302 {2 DECEMBER 2011 (12.12.2011) JANG, GI FEONG701, Republic of Korea

Facsimile Nu, 82-42-472-7140 Telephone No.82-42-48 1-5498 
Form PCT/ISA/237 (cover sheet) (July 2011)
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International apptication No.WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US8201 1032537

Box No, I Basis of this opinion :

1. With regard to the language,this opinion has been established on the basis of:

 X the intemational application in the language in which it was filed

CO a translation of the international application into , which is the language of a
translation furnished for the purposes ofinternational search (Rules 12.3(a) and 23.1(b))

2. () this opinion has been established taking into accountthe rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43dis, 1(a))

3. With regard ta any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a, a sequencelisting filed or furnished

CI on paper
[_] in electronic form

 b. time offiling or furnishing

[] contained in the international application as filed.
LC] filed together with the international application in electronic form.
C] furnished subsequently to this Authority for the purposes of search. 

 4, C] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additioan! copies is identical to that in the application as filed or docs
not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/SA/237 (Box Ne. Ty( July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/032537

Box No, V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N)

Taventive step (15)

Industrial applicability (1A}

2. Citations and explanations :

Reference is made to the following documents:

Di: US 2006-0214014 Al (CULLEN BASH et al.) 28 September 2006
De: US 2004-0176880 Al (MICHAEL L. OBRADOVICH et al.) 09 September 2004

4. Novelty and Inventive step

1.1 Glaims 1 and 12

The subject matter of claims 1 and 12 differs from the prior art documents of Di-O2 in

that the prior art documents do not disclose a adjusting temperature setpoint

comprising a mobile location and climate contre! devices. And it is not obvious to a

person skilled in the art by the documents, taken alone or in combination.

Therefore, the subject matter of claims 1 and 12 meets the requirements of PCT Articte

33(2) and (3) with respect to nevelty and inventive step.

1.2 Glaims 2-11 and 13-22

Claims 2-11 and 13-22 are dependent on 1 and 12.

Therefore, the subject matter of claims 2-11 and 13-22 meets the requirements of PCT

Article 33(2) and (3) with respect to novelty and inventive step automatical ty.

2. Industrial Applicabl lity

The subject matter of claims 1-22 is industrially applicable under PCT Article 33(4).

 
Form PCT/18A/237 (Box No. V) (July 2071)

212 of 294 PETITIONERECOBEE
EX. 1008



PETITIONER ECOBEE 
EX. 1008

213 of 294

PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

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

PATENT APPLICATION FEE DETERMINATION RECORD[|“*pelication or Docket Number Filing Date
Substitute for Form PTO-875 12/778,052 05/11/2010|LI Tobe Mailed

APPLICATION AS FILED — PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY XX SMALL ENTITY
FOR RATE($)

L] Basic FEE NA‘37 CFR 1.16(a), (6), or (ci

L] SEARCH FEE NWA37 CFR 1.16(/k), (i), or (m

C] EXAMINATION FEE N/A(37 CFR 1.16(0), (p), or (q))
TOTAL CLAIMS
(37 CFR 1.16(i))
INDEPENDENT CLAIMS
(37 CFR 1.16(h)

FEE ($)

If the specification and drawings exceed 100

[APPLICATION SIZE FEE sheets of paper, the application size fee due
(37 CFR 1 164s) is $250 ($125 for small entity) for each— additional 50 sheets or fraction thereof. See

35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

[J MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter “0”in column 2.

APPLICATION AS AMENDED - PARTII
OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

02/27/2013 AFTER PREVIOUSLY EXTRA FEE ($) FEE ($)AMENDMENT. PAID FOR
Total (37 CFR * 23

(37 CFR 1.18(h))

 

   AMENDMENT
CLAIMS HIGHEST

REMAINING NUMBER RATE (¢)|ADDITIONAL ADDITIONALAFTER PREVIOUSLY FEE ($) FEE ($)AMENDMENT

xX $ =

X $ =AMENDMENT
* If the entry in column 1 is less than the entry in column 2, write “O” in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter “20”. /LINDA HUMES/
*** If the “Highest Number Previously Paid For’ IN THIS SPACEisless than 3, enter “3”.
The “Highest Number Previously Paid For’ (Total or Independent) is the highest numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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 amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

STATEMENT BY APPLICANT

PTO/SB/08 Equivalent

  
 

 

12/778052

05-11-2010

Steinberg, John Douglaset al
3744

Application No.

Filing Date
First Named Inventor

Art Unit

 

   
    

CiteExaminer
Initials

(Multiple sheets used when necessary) Examiner

SHEET1 OF1 Attorney Docket No. EFACT.007A

U.S. PATENT DOCUMENTS

Document Number

Number- Kind Code(if known)
Pages, Columns, Lines Where
Relevant Passages or RelevantPublication Date Nameof Patentee or Applicant

   
     
 

 

 

Examiner
Initials

Initials 

No. Example: 1,234,567 B1 MM-DD-YYYY Figures Appear
5,682,949 11-04-1997 Ratcliffe et al.

5,818,347 10-06-1998 Dolanetal.

5,977,964 11-1999 Williamsetal.

6,912,429 06-2005 Bilger

7,061,393 06-2006 Buckingham etal.

7,242,988 07-2007 Hoffberg et al.

7,260,823 08-2007 Schlacketal.

7,483,964 01-2009 Jacksonetal.

12-2006 Meyeret al.

10 2006/0045105 A1 03-2006 Doboszetal.

12 2008/0281472 A1 11-2008 Podgomyetal.— 13 2009/0052859 A 4 02-2009 Greenbergeretal.
||44 2010/0156608 A‘ 06-2010 BAEetal.
RE 2010/0162285 A1 06-2010 Cohenetal.

NON PATENTLITERATURE DOCUMENTS

Examiner|Cite|[clude nameof the author (in CAPITAL LETTERS),title of the article (when appropriate), title of the ,

 
 

  
 

FOREIGN PATENT DOCUMENTS

Publication
Date

MM-DD-YYYY

Foreign Patent Document
Country Code-Number-Kind Code

Example: JP 1234567 A1

Pages, Columns, Lines
Where Relevant Passages or

Relevant Figures Appear

Nameof Patentee or
Applicant  
 

item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
number(s), publisher, city and/or country where published.
 
 

 
 
 

Honeywell, "W7600/W7620 Controller Reference Manual, HW0021207, October, 1992

PIER, Southern California Edison, Demand Responsive Control of Air Conditioning via Programmable
Communicating Thermostats Draft Report  

 

 
 

WETTER,et al., A comparison of deterministic and probabilistic optimization algorithms for nonsmooth
simulation-based optimization., Building and Environment 39, 2004, Pages 989-999

 
  

 

10922450
032111

Examiner Signature

 

Date Considered

*Examiner: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Draw line throughcitationif not 
in conformanceand not considered. {nclude copyofthis form with next communication to applicant.
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Electronic Acknowledgement Receipt
 

9723052

Confirmation Number:
 

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
Title of Invention: AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

 

First Named Inventor/Applicant Name: John Douglas Steinberg

Customer Number: 20995

revon ng/Heids Yeung
Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.OO7A

Filing Date: 11-MAY-2010

Time Stamp: 17:00:23

 
 

Application Type: Utility under 35 USC 111(a) 

Paymentinformation:

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

EFACT-007A_ids.pdf ad216ab/tdb6b51 bfa8e35d 157 15290b9dq
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Multipart Description/PDFfiles in .zip description

DocumentDescription

Transmittal Letter

Information Disclosure Statement (IDS) Filed (SB/08)

Warnings: 

Information: 

1761303

NPL Documents EFACT-007A_REF16.pdf £b5¢90f34e552709013da2d59cb6a0b9805
65bb3

 
 

Warnings: 

Information:

8671806

9a0f58661050532cc78188c0683779bb95|
4babc

NPL Documents EFACT-007A_REF17.pdf

Warnings:

Information:

977832

NPL Documents EFACT-007A_REF18.pdf eec8948afee65 10c7e85943 e9fa7591 88be9}
Qaal

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt similar toa
Post Card, as described in MPEP 503.

 
New Applications Under 35 U.S.C. 111
If a new applicationis 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 acceptance of the application as a
nationalstage 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 asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application. 
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Docket No.: EFACT.007A Customer No. 20,995

INFORMATION DISCLOSURE STATEMENT

Applicant : Steinberg, etal.

App. No : 12/778,052

Filed : May 11, 2010

For : SYSTEM, METHOD AND APPARATUS FOR
IDENTIFYING MANUAL INPUTS TO AND

ADAPTIVE PROGRAMMING OF A

THERMOSTAT

Examiner : Unknown

Art Unit : 3744

ConfNo. : 5650
 

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

Enclosed forfiling in the above-identified application is a PTO/SB/08 Equivalent

listing eighteen (18) references, of which three (3) are enclosed/submitted.

This Information Disclosure Statement is being filed before the receipt ofafirst

Office Action on the merits, and presumably no fee is required. If a first Office Action

on the merits was mailed before the mailing date of this Statement, the Commissioner

is authorized to charge the fee set forth in 37 C.F.R. § 1.17(p) to Deposit Account No.
11-1410. |

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: _3-23- Coll ayofan©Wwe
* John R. King

Registration No. 34,362
Attorney of Record
Customer No. 20,995

| (949) 760-0404
10932313:ad
032311
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSPC. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 

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

12/778,052 05/11/2010 John Douglas Steinberg EFACT.O07A
CONFIRMATION NO.5650

20995 PUBLICATION NOTICE
KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET MATA
FOURTEENTH FLOOR DOOSOOOAEE/SEOS
IRVINE, CA 92614

Title:SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE
PROGRAMMING OF A THERMOSTAT

Publication No.US-2010-0308119-A1
Publication Date:12/09/2010

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 reachedby telephoneat (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and TrademarkOffice, 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
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTS 

Alexandria, Virznia 22313-1450OV

 
 

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

12/778,052 05/11/2010 John Douglas Steinberg EFACT.O07A
CONFIRMATION NO.5650

20995 POA ACCEPTANCE LETTER
KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET MTAAAA
FOURTEENTH FLOOR Se0OOOFS2O8L8e
IRVINE, CA 92614

Date Mailed: 09/02/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorney filed 08/20/2010.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/mbeyene/

 

Office of Data Management, Application Assistance Unit (571) 272-4000,or (571) 272-4200, or 1-888-786-0101
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UNITED StaTreS PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 
 

APPLICATION FILINGor GRP AR’

NUMBER 371 (¢) DATE UNI FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS§IND CLAIMS
12/778,052 05/11/2010 3744 605 LFACT.007A CON FIRMATION NO."5650

20995 UPDATED FILING RECEIPT
KNOBBE MARTENSOLSON & BEAR LLP

2040 MAIN STREET IAEAEAAA
FOURTEENTH FLOOR vouoou04
IRVINE, CA 92614

Date Mailed: 09/02/2010

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.
Pleaseverify the accuracy of the data presented onthis receipt. If an error is noted onthis Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy ofthis Filing Receipt with the
changesnotedthereon.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

Applicant(s)
John Douglas Steinberg, Millorae, CA;
Scott Douglas Hublou, Redwood City, CA;
Leo Cheung, Sunnyvale, CA;

Assignment For Published Patent Application
ECOFACTOR, INC., Millbrae, CA

Powerof Attorney: The patent practitioners associated with Customer Number 20995

Domestic Priority data as claimed by applicant
This applin claims benefit of 61/215,999 05/12/2009

Foreign Applications

If Required, Foreign Filing License Granted: 05/28/2010

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 12/778,052

Projected Publication Date: 12/09/2010

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

SYSTEM, METHOD AND APPARATUS FORIDENTIFYING MANUALINPUTS TO AND ADAPTIVE
PROGRAMMING OF A THERMOSTAT

Preliminary Class

236

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughouttheterritory 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 thefiling
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and doesnoteliminate the need of 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:/Awww.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 howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4158).

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

page 2 of 3
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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 indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be 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 does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 GFR 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 Departmentof Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LIGENSE 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 may foreignfile the application pursuant to 37 CFR 5.15(b).
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DocketNo.: EFACT.007A sw | Page 1 of 1
Please Direct All Correspondenceto Customer Number 20,995  

RESPONSETO FORMALITIES NOTICE
Applicant : Steinberg, etal.’ ,

App.No :=12/778,052
Filed =: May 14,2010
For 1 SYSTEM, METHOD AND APPARATUSFOR

_ IDENTIFYING MANUAL INPUTS TO AND
ADAPTIVE PROGRAMMING OF A

| THERMOSTAT.
ArtUnit =: 3744 :

 
Mail Stop Missing. Parts

- Commissionerfor Patents |
P.O. Box 1450 ,
Alexandria, VA 22313-1450

DearSir:

- The above-captioned application wasfiled without a Declaration and/orfiling .
fees. Enclosedin compliance with 37 CFR 1.53(f) are the following.
(X) A Declaration in2 pages. ,

(X). General Powerof Attorney and Statement Under 37 CFR 3.73(b).
(X) Replacement Drawings in 11 pages .
The present application qualifies for small entity status under 37 CFR § 1.27.
(X) Fees will be paid via EFS Web. Extension of time is requested by payment of

any extension fee.

The. Commissioneris hereby authorized to charge any additional fees which may.
be required, noworin the future, or credit any overpayment, to Account No. 11-1410..

08/27/2010 WWANL —00000011.111410 12778052 ben (<. [
John R. King ae02 FC:2251 ==65.00 DA Registration No. 34,362
Attorney of Record
Customer No. 20,995
(949) 760-0404

9549479:ad .082010

08/31/2010 VVANIi 00000018 111410 12778052

01 FC:2051 65.00 DA
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Docket No.: EFACT.QOOGEN Customer No. 20,995

REVOCATION & GENERAL POWER OF ATTORNEY
and

CHANGEIN CORRESPONDENCE ADDRESS

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The undersigned is an empowered representative of the Assignee and hereby
appoints the registrants of Knobbe, Martens, Olson & Bear, LLP, Customer No.
20,995, as attorneys and agents to represent the Assignee before the United States

Patent and Trademark Office (USPTO) in connection with any and all patent
applications assigned to the Assignee according to the USPTO assignment records or

assignment documents supplied with an accompanying Statement Under 37 CFR
§ 3.73(b). This appointment is to be to the exclusion of the inventor(s) and his

attorney(s) in accordance with the provisions of 37 CFR § 3.71.

Submission of this paper in connection with any matter of the below named
assignee, together with a statement under 37 CFR 3.73(b), shall serve to revoke any
previous powersofattorney in that matter.

Attached is a Statement Under 37 CFR § 3.73(b), signed by a registrant of

Knobbe, Martens, Olson & Bear, LLP, setting forth a full chain oftitle for the subject
application owned by the Assignee named below.

Please recognize or change the correspondence address for the application

identified in the attached Statement to Customer No. 20,995.

Date : ~Ef(%[wed 
Assignee: EcoFactor, Inc.

Address: 423 Broadway, #801
Millbrae, CA 94030

9154025:ad 071410

-l-
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Docket No.: EFACT.007A CustomerNo. 20,995
 

STATEMENT UNDER37 CFR§ 3.73(b)

ESTABLISHMENTOF ASSIGNEE

Applicant : Steinberg,et al.

App. No. : 12/778,052

Filed : May 11, 2010

For : SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL
INPUTS TO AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

Examiner : Unknown ,

Group Art Unit : 3744
 

Commissionerfor Patents
P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

This documentis being filed with a copy of a Powerof Attorney signed by the Assignee.

This Statement sets forth the chainoftitle of the above-identified application.

EcoFactor,Inc., a corporation, is the Assignee of the entire right, title, and interest of the

above-referenced application by virtue of:

The attached copy of the Assignment being forwarded to the Recordation

Branch concurrently under separate cover.

The undersigned is an agent of Customer Number 20,995 and is authorized to act on

behalf of the Assignee. Please recognize or change the correspondence address for the

above-identified application to Customer No. 20,995. ,

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated:_3 -ZO- Zolo By: Tecan e. t
Join R. King ©
Registration No. 34,362
Attorney of Record
Customer No. 20,995
(949) 760-0404

9549501 ‘ad
082010
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Patent Application No.: 12/778,052 () Client Code: EFACT.007A4Filing Date: May 11, 2010 Page 1

ASSIGNMENT

WHEREAS, We, John Douglas Steinberg, a United States citizen, residing at 873
Hacienda Way, Millbrae, CA 94030; Scoit Douglas Hublou, a United States citizen, residing at.747

_ Lakeview Way, Redwood City, CA 94062; and Leo Cheung, a United Statescitizen, residing at
708 Jackpine Court, Sunnyvale, CA 94086 (hereinafter collectively and individually referred to as
“ASSIGNOR’) , have invented certain new and useful improvements, technology, inventions,
developments ideas or discoveries related to a SYSTEM, METHOD AND APPARATUS. FOR
IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE PROGRAMMING OF A THERMOSTAT
(collectively hereinafter referred to as the “Work") the Work further including an application for
Letters Patentin the United States, Application No. 12/778,052, filed on May 11, 2010 (hereinafter
referred to as the “Application’);

AND WHEREAS, EcoFacter, inc. (hereinafter "ASSIGNEE"), a California Corporation, with
its principal place of business at 423 Broadway, #801, Millbrae, CA 94030, desires to acquirethe
entire right,title, and interest in and to the Work inciuding the Application:

NOW, THEREFORE,for good and valuable consideration, the receipt of which is hereby
_ acknowledged,, ASSIGNOR does hereby acknowledge that ASSIGNOR sold, assigned,

transferred and set over, and by these presents and does hereby sell, assign, transfer and set
over, tinfo said ASSIGNEE,its successors, legal representatives and assigns, the entire right, fitle,
‘and interest throughout the world in, to and under the Work and any improvement made thereto
including the Application and all Provisional applications relating thereto including, but not limited

‘to, U.S. Provisional Application No. 61/24 5,999, filed May 12, 2009, and any .other related
intellectual property rights such as, but not limited to, copyright rights, copyrightable subject
matter, know how, trade secrets, copyright registrations, reproduction fights, and waives any and
all moral rights under 17 U.S.C. § 106A or otherwise, andall divisions, renewals and continuations
thereof, and all Letters Patent of the United States which may be granted thereon and all reissues
and extensions thereof, and all rights of priority under Intemational Conventions and applications
for Letters Patent which may hereafter be filed for said improvements in any country or countries
foreign to the United States, and all Letters Patent which may be granted for said improvements in
any country or countries foreign to the United States and all extensions, renewals and reissues
thereof; and | hereby authorize and request the Commissioner of Patents of the United States, and
any Official of any country or countries foreign to the United States, whose duty it is to issue
patents on applications as aforesaid, to issue all Letters Patent for said improvements to said
ASSIGNEE,its successors, legal representatives and assigns, in accordancewith the termsofthis
instrument.

ASSIGNOR represents and warrants that to the best of ASSIGNOR’s knowledge that
ASSIGNORhas not entered into any contract or made any commitments that will or may impairthe rights assigned to ASSIGNEEin the Work.

ASSIGNOR DOES HEREBY sell, assign, transfer, and convey to ASSIGNEE, its
successors, legal representatives, and assigns all claims for damages andall remedies arising out
of any violation of the rights assigned hereby that may have accrued prior to the date of
assignment to ASSIGNEE, or may accrue hereafter, including, but not limited to, the right to sue
for, collect, and retain damages for past infringements of said Letters Patent before or afterissuance.
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Patent Application No.: 12/778,052 Client Code: EFACT.007A
Filing Date: May 11, 2010 Page 2

ASSIGNOR DOES HEREBYcovenant and agreeto promptly provide any tangible property
embodying or describing the Work, including without limitation all documents, drawings,
prototypes, models, test results, designs, materials, computer programs and data, and the like,
which, if not presently. in the possession of ASSIGNEE, will be delivered to ASSIGNEE
immediately upon creation thereof.

ASSIGNOR DOES HEREBY covenant and agree to communicate to the ASSIGNEE, its
. Successors, legal representatives and assigns, any facts known to ASSIGNOR respecting the

Work, and testify in any legal proceeding, assist in the preparation of any other applications
relating to the Work or any improvements made thereto, sign all lawful papers, execute and make
all rightful oaths and/or declarations in connection with the Work including any improvements
made thereto, any application(s) filed therefrom, and any continuing application(s) filed from
aforementioned patent application(s), and generally do everything possible to aid the ASSIGNEE,
its successors, legal representatives and assigns, to abtain and enforce proper patent, copyright or
other protectable rights for the Work in all countries and ASSIGNOR does hereby appoint
ASSIGNEE as ASSIGNOR's attorney-in-fact for the limited purpose of executing all documents
and performing all other acts necessary to give effect and legality to this Assignment.

ASSIGNOR DOES HEREBY covenant and agree not to challenge or oppose, on any
grounds whatsoever, the validity of this Assignment or to assist or request any third party to
contest the validity of this Assignment, and ASSIGNORfurther agrees not to contest the validity or
enforceability of any intellectual property rights assigned herein, or to assist or request any third
party to contest the validity or enforceability-of any intellectual property rights assigned herein.
Also, no course of conduct or dealing by ASSIGNORshail act as an amendment, modification or
waiverof any provision of this Assignment unless specifically set forth in writing.

IN TESTIMONY WHEREOF,[ hereunto sign as follows:

_ ff ff ato |
_ Date i

1/14/22 lo |
Date

¢ /14 / 22 le

 
 
Date  

9337449:ad
- 071310
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Electronic Patent Application Fee Transmittal

Filing Date: 11-May-2010

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
Title of Invention: AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

First Named Inventor/Applicant Name: John Douglas Steinberg 

Filer: John R. King/Amy Durrant

Filed as Small Entity

Utility under 35 USC 111(a)Filing Fees

Sub-Totalin

USD($)

Basic Filing:

1 82

Utility Search Fee 1 270 270

Utility Examination Fee 1 110 110

Description Fee Code Quantity 
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Sub-Totalin

USD($)Description Fee Code Quantity Amount
 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
 

Extension - 1 month with $0 paid 1 65 65

Miscellaneous:

Total in USD (S$) 670
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Electronic Acknowledgement Receipt
 

8259956

Confirmation Number:
 

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
Title of Invention: AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

 

First Named Inventor/Applicant Name: John Douglas Steinberg

Customer Number: 20995

revon Rng/shiney Marine?
Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.OO7A

Filing Date: 11-MAY-2010

Time Stamp: 17:21:30

 
 

Application Type: Utility under 35 USC 111(a) 

Paymentinformation:

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

Applicant Response to Pre-Exam
Formalities Notice EFACT-007A_trans.pdf b3#9e5a1f2650a759167401583a29badbeD)

520c3

«
Information:
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101337

Oath or Declarationfiled EFACT-007A_decl.pdf 3e19bac659e16974hdcf3a72 020ae6IN5ede|

Powerof Attorney EFACT-007A_poa.pdf 189669cd1306fd [09447767087Ib?7L07]
9623

Information: 

. ; ; 212706
Assignee showing of ownership per 37

CFR 3.73(b). EFACT-007A_stmnt373.pdf 9958b245de1 4affl Of1aa83194.a754a8fdd|
da7d

Warnings: 

Information:

Drawi ly black and white li 281702
rawings-only black and white line EFACT-007A_drwgs.pdf

drawings 5b5e563288bea7b2 152f3fc5bcdc3824729|
db4c7

Warnings:

Fee Worksheet (PTO-875) fee-info.pdf e4ae955b6733f1 60d6ca2368cb9126945a1
ted

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt similar toa
Post Card, as described in MPEP 503.

 
New Applications Under 35 U.S.C. 111
If a new applicationis 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 acceptance of the application as a
nationalstage 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 asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Docket No.: EFACT.007A Page 1 of 1
Please Direct All Correspondence to Customer Number 20,995

RESPONSE TO FORMALITIES NOTICE

Applicant : Steinberg, etal.

App. No > 12/778,052

Filed : May 11, 2010

For : SYSTEM, METHOD AND APPARATUS FOR
IDENTIFYING MANUAL INPUTS TO AND

ADAPTIVE PROGRAMMING OF A
THERMOSTAT

Art Unit : 3744

 

Mail Stop Missing Parts
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

The above-captioned application wasfiled without a Declaration and/orfiling
fees. Enclosed in compliance with 37 CFR 1.53(f) are the following.

(X) A Declaration in 2 pages.

(X)|General Powerof Attorney and Statement Under 37 CFR 3.73(b).

(X)|Replacement Drawings in 11 pages

The present application qualifies for small entity status under 37 CFR § 1.27.

(X) Fees will be paid via EFS Web. Extensionof time is requested by paymentof
any extension fee.

The Commissioneris hereby authorized to charge any additional fees which may
be required, noworin the future, or credit any overpayment, to Account No. 11-1410.

ob S. Kus
Johh R. King
Registration No. 34,362
Attorney of Record
Customer No. 20,995
(949) 760-0404

9549479:ad
082010
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DECLARATION FOR UTILITY OR DESIGN APPLICATION
UNDER37 CFR 1.63 ;

Docket No.: EFACT.007A , Page 1 of 2
Title: SYSTEM, METHOD AND APPARATUSFOR IDENTIFYING MANUAL INPUTS TO
AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

Inventors: John Douglas Steinberg, Scott Douglas Hublou and Leo Cheung
Please Direct All Correspondence to Customer Number 20,995

This Declaration is directed to the invention described in the application that:

Wasfiled as Application No. 12/778,052 filed on May 11, 2010
As a below named inventor:

I believe the inventor(s) named below to be the original and first inventor(s) of the
subject matter which is described and claimed and for which a patent is sought;

{ have reviewed and understand the contents of the above-identified application,
including the claims, and any amendmentfiled herewith or identified above;

I acknowledge the duty to disclose information which is material to patentability as
defined in 37 CFR 1.56;

Thereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
Statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code and that such willful, false statements may jeopardizethe validity of the application or any
patent issued thereon.

Signature:

Citizenship:

Mailing Address:
Residence Address: Same as above.

(if different than above)
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_ DECLARATION FOR UTILITY OR DESIGN APPLICATION
UNDER 37 CER 1.63

Docket No.: EFACT.007A Page 2 of 2
Title: SYSTEM, METHOD AND APPARATUSFOR IDENTIFYING MANUALINPUTS TO
AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

Inventors: John Douglas Steinberg, Scott Douglas Hublow and Leo Cheung

Please Direct All Correspondence to Customer Number 20,995
 

 

 

Full name ofsecond inventor: Scott Douglas Hu

 

ane

Signature: S Ctypram Date: WiF/ LEO
wes : doo koCitizenship: United States

Mailing Address: 747 Lakeview Way, Redwood City, CA 94062
Residence Address: Same as above.

(ifdifferent than above)

 Signature: Date: 7 sxbs
Citizenship: . United States

Mailing Address: 708 Jackpine Court, Sunnyvale, CA 94086
Residence Address: Sameas above.

(if different than above)

Send Correspondence To:
KNOBBE, MARTENS, OLSON & BEAR, LLP
Customer No. 20,995

$153706:ad
060410
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSPC. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 

 
 

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

12/778,052 05/11/2010 John Douglas Steinberg EFACT.O07A
CONFIRMATION NO.5650

20995 FORMALITIES LETTER
KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET MATAR
FOURTEENTH FLOOR 000000
IRVINE, CA 92614

Date Mailed: 06/02/2010

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number andfiling date have been accordedto this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHSfram the date of this Notice within whichtofile all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accampanied by the extensian fee under the provisions of 37 CFR 1.136(a).

«The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number andFiling Date, is required.
Note:If a petition under 37 CFR 1.47is being filed, an oath or declaration in compliance with 37 CFR 1.63
Signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

« Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:

«The drawings must be reasonably free from erasures and mustbefree from alterations, overwriting,
interlineations, folds, and copy marks. See Figure(s) 1.

«The drawings havea line quality that is too light to be reproduced (weightof all lines and letters must
be heavy enough to permit adequate reproduction) or text thatis illegible (reference characters, sheet
numbers, and view numbers mustbe plain and legible) see 37 CFR 1.84(l) and (p)(1)); See Figure(s) 10.

«Numbers, letters, and reference characters on the drawings must measureat least 0.32 cm (1/8 inch) in
height. See Figure(s) 10.

«The drawings submitted to the Office are not electronically reproducible because portions of figures 10 are
missing and/orblurry.

Applicant is cautioned that correction of the above items may causethe specification and drawings page countto
exceed 100 pages.If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.
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The applicant needs to satisfy supplemental fees problemsindicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

«To avoid abandonment, a surcharge (for late submissionoffiling fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing itemsidentified in this notice.

SUMMARYOF FEES DUE:

Total additional fee(s) required for this application is $65 for a small entity
* $65 Surcharge.

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.
https ://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Webpleasecall the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http:/Avww.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copyofthis notice.

/atestaye/
 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2

247 of 294 PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

248 of 294

UNITED StaTreS PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 
 

APPLICATION FILINGor GRP AR’

NUMBER 371 (¢) DATE UNI FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS§IND CLAIMS
12/778,052 05/11/2010 3744 540 LPACT.007A CONFIRMATION NO."5650

20995 FILING RECEIPT
KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET IAEA000000041865518
FOURTEENTH FLOOR

IRVINE, CA 92614

Date Mailed: 06/02/2010

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.
Pleaseverify the accuracy of the data presented onthis receipt. If an error is noted onthis Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy ofthis Filing Receipt with the
changesnotedthereon.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

Applicant(s)
John Douglas Steinberg, Millorae, CA;
Scott Douglas Hublou, Redwood City, CA;
Leo Cheung, Sunnyvale, CA;

Assignment For Published Patent Application
ECOFACTOR, INC., Millbrae, CA

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This applin claims benefit of 61/215,999 05/12/2009

Foreign Applications

If Required, Foreign Filing License Granted: 05/28/2010

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 12/778,052

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

SYSTEM, METHOD AND APPARATUS FORIDENTIFYING MANUALINPUTS TO AND ADAPTIVE
PROGRAMMING OF A THERMOSTAT

Preliminary Class

236

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughouttheterritory 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 thefiling
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and doesnoteliminate the need of 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:/Awww.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 howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4158).

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

page 2 of 3

249 of 294 PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

250 of 294

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

This licenseis to be retained by the licensee and may be 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 does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 GFR 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 Departmentof Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LIGENSE 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 may foreignfile the application pursuant to 37 CFR 5.15(b).
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Docket No.: EFACT.007A . _ CustomerNo. 20,995

INFORMATION DISCLOSURE STATEMENT

Applicant : Steinberg,et al.
App. No - Unknown

Filed © : Herewith

‘For : SYSTEM, METHOD AND APPARATUS FOR

IDENTIFYING MANUAL INPUTS TO AND
ADAPTIVE PROGRAMMING OF A

THERMOSTAT

Examiner : Unknown

Art Unit >: Unknown

. ConfNo. : Unknown

 

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

Enclosedforfiling in the above-identified application is a PTO/SB/08 Equivalent
listing seventy eight (78) references, of which fourteen (14) are enclosed/submitted.

. This Information Disclosure Statement is being filed within three months of the

filing date and no fee is required.

The Commissioneris hereby authorized to charge any additional fees which may
be required, or credit any overpayment, to Account No. 11-1410.

05/28/2010 MNGUYEN 00000009 111410 12778052 Respectfully submitted,
02 FeSPLit | 290,00 it KNOBBE, MARTENS, OLSON & BEAR, LLP
03 FCs231i 110.00 DA .
04 FC:2202 78.00 DA

Dated: S-//- Zo/0 By: ybnn Z.
John R. King
Registration No. 34,362
Attorney of Record
Customer No. 20,995
(949) 760-0404

9021475:ad
050710
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Examiner

Steinberg, John DouglasetalSTATEMENT BY APPLICANT

(Multiple sheets used when necessary)
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Document Number
Number- Kind Code (if known)

Example: 1,234,567 B1

| 4,403,644 09-13-1983|Raymond T.
|| 4,674,027 06-16-1987|Beckey
|| 5,572,438 11-05-1996_|Ehlers,etal.

Pages, Columns, Lines Where
Relevant Passages or Relevant

Figures Appear

Examiner|Cite
Initials No.

Publication Date
MM-DD-YYYY Nameof Patentee or Applicant

 
 

 

5,717,609 02-10-1998 Packa,et al.4
  

 

 

 

 

 

 

 

 

 

 

PE
Pp

6,400,996 06-04-2002 _|Hoffberg, etal. Po

|10| 6,478,233 11-12-2002 |ShahSe11-12-2002|Pierret, et al.
| 12]483,906|41-19-2002 Lgguiden,et al.

6,549,130 04-15-2003|Joao Poa06-02-2003 _Kipersztok,et al. Po
17 6,580,950 06-17-2003|Johnson PF
18 07-15-2003|Goldschmidtlki, etal. Ps

6,595,430 07-22-2003 ShahSee07-22-2003 Hull, etal.
|24] 6,619,555 09-16-2003  |Rosenee__09-16-2003|Hunter
|23]6,622,115 fog-46-2003|Brown,et al.

24 6,622,925 09-23-2003 Carner,et al.

25 6,622,926 09-23-2003 Sartain, et al.

[ 26 6,628,997 09-30-2003|Fox, et al.
27 6,633,823 10-14-2003 Bartone,et al.

28 6,643,567 11-04-2003 _Kolk etal.

29 6,671,586 12-30-2003 Davis, et al.

     
Examiner Signature Date Considered

“Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline through citation if not
in conformance and not considered. Include copyofthis form with next communication to applicant. 

T - Place a check markin this area when an English language Translation is attached.
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 Attorney Docket No.|EFACT.007A

U.S. PATENT DOCUMENTS 
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Number- Kind Code (if known) eaeaate Nameof Patentee or Applicant Relevant Passages or Relevant

Example: 1,234,567 B1 Figures Appear

Examiner|Cite
Initials No.

6,695,218 02-24-2004 Fleckenstein

6,726,113 04-27-2004 Guo

6,731,992 05-04-2004 Ziegler

6,734,806 05-11-2004 Cratsley

34 6,772,052 08-03-2004 Amundsen

35 6,785,592 08-31-2004 Smith

6,785,630 08-31-2004‘|Kolk

6,789,739 09-14-2004 —_|Rosen

6,853,959 02-08-2005_|Ikeda, etal.

6,868,293 03-15-2005 Schurr

6,868,319 03-15-2005 Kipersztok,et al.

6,882,712 04-19-2005 Iggulden,etal.

6,889,908 05-10-2005 Crippen;etal.

6,891 838 10-10-2005 Petite, et al.

6,991,029 01-31-2006 Orfield, etal.

7,009,493 03-07-2006 Howard

7,031,880 04-18-2006 Seem,et al.
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7,089,088 08-08-2006 Terry,et al.

7,130,719 | 10-31-2006 Ehlers, et al.

7,130,832 10-31-2006 Bannai,et al.

7,167,079 01-23-2007 Smyth, et al.

7,187,986 03-06-2007 Johnson,etal.

7,205,892 04-17-2007 Luebke,et al.

7,216,015 05-08-2007 Poth, Robert J.

7,231,424 06-11-2007 Bodin,et al.

7 7,232,075 06-19-2007 Rosen

2003/0040934 A1 02-27-2003 Skidmore,et al.
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Examiner Signature Date Considered

*Examiner: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Draw line throughcitation if not
in conformance and not considered. Include copyof this form with next communication to applicant. 

T - Place a check markin this area when an English language Translation is attached.

253 of 294 PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

254 of 294

PTO/SB/08 Equivalent

 
 
 

 

 
 

 
 
 
 

 

 
Unknown

Herewith

Steinberg, John Douglas et al

Application No.

Filing Date
 

 
  

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT=|=:
(Multiple sheets used when necessary) Examiner

SHEET 3 OF 4 Attorney Docket No.

 

First Named Inventor

  
  
 

  
EFACT.007A 

U.S. PATENT DOCUMENTS

. . Document Number sae Pages, Columns, Lines Where
a Ne Number - Kind Code(ifknown) ne Nameof Patentee or Applicant Relevant Passages or Relevant

. Example: 1,234,567 B1 ‘ Figures Appear
2005/0222889 A1 10-06-2005 Lai, et al.

60 2005/0288822 A1 12-29-2005 Rayburn

61 2007/0043477 A1 02-22-2007 Ethers,etal.

62 2008/0083234 A‘1 04-10-2008 Krebs, etal.

63 2009/0099699 A1 04-18-2009 Steinberg, etal.

64 2009/0125151 A1 05-14-2009 Steinberg, etal.

 

 

   
 

 

NON PATENTLITERATURE DOCUMENTS

Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue

number(s), publisher, city and/or country where published.

65|ARENS,et al., "How AmbientIntelligence Will Improve Habitability and Energy Efficiency in Buildings’,
2005, research paper, Centerfor the Built Environment, Controls and Information Technology
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KILICOTTE,et al., “Dynamic Controls for Energy Efficiency and Demand Response: Framework
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Study of Energy Efficiency in Buildings, Pacific Grove. CA, August 13-18, 2006

   
 

75|PIER, Southern California Edison, Demand Responsive Control of Air Conditioning via Programmable
Communicating Thermostats Draft Report
 

76| Proliphix Thermostat Brochure
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Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium,catalog, etc.), date, page(s), volume-issue

number(s), publisher, city and/or country where published.

WANG,etal., "Opportunities to Save Energy and Improve Comfort by Using Wireless Sensor Networks
in Buildings," (2003), Center for Environmental Design Research

 

   

  
  

   WETTER,etal., “A comparison of deterministic and probabilistic optimization algorithmsfor
nonsmooth simulation-based optimization”, Building and Environment 39, 2004, Pages 989-999   
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revon ngiVatere vones
Filer Authorized By: John R. King 

Attorney Docket Number: EFACT.OO7A

Time Stamp: 19:54:04

 
 

Application Type: Utility under 35 USC 111(a) 

Paymentinformation:

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

1381846

NPL Documents EFACT-007A_ref1.pdf 61820233865 ed89ach 37d2<8ad3cc47279)
12790

Information:

256 of 294 PETITIONER ECOBEE

EX. 1008

 



PETITIONER ECOBEE 
EX. 1008

257 of 294

NPL Documents EFACT-007A_ref2.pdf

916999

aThdaShe 18660hM4ceafca0den 1b9045958)
6b4f3

Information:

Information:

NPL Documents EFACT-007A_ref3.pdf

1950787

61713c455 111 6.88b98addbee 144306d0a:
60430

 

Warnings:

NPL Documents EFACT-007A_ref4.pdf

1062145

7be62096cab28747921027aaacdfh21 1286a}
2e3f

 
Information:

Warnings:

NPL Documents

NPL Documents

EFACT-007A_ref5.pdf

EFACT-007A_ref6.pdf

585007

024<248d78ca2a0fc82a3538b02f2defc78

146665

beb1be25c20ad38669ac01 ec3b8a296<280]
1a96e

Information:

NPL Documents EFACT-007A_ref7.pdf

2407105

THf218ab7 1 2848ce7271805794cd7ff72
8d6

Information:

Information:

NPL Documents EFACT-007A_ref8.pdf

1032531

O7ef3d192de224d336542a7d0b3545df73q

 

Warnings:

NPL Documents EFACT-007A_ref9.pdf

1002115

69¢452ab67d7chd Of 1 3b9ffd39583f0F78bd|
<c6h

 
Information:
  

Warnings:

NPL Documents EFACT-007A_ref10.pdf

575743 | no
b25b99696f0ae7bf948 1da83a8e365.642221

4b98

 
Information:

257 of 294

 
PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

258 of 294

8671806

NPL Documents EFACT-007A_ref11.pdf 6¢358183b40770? Méa77eef3 3ef7HfeN7 07
75

Information:

886141

NPL Documents EFACT-007A_ref1 2.pdf 07.807438ddb05d6d5887 1790cd (43[c6e2|
Jed4e

Information: 

709717

NPL Documents EFACT-007A_ref13.pdf 37730ba1 9090be8c07c7288fca8775cee43
50e3e

Warnings: 

Information:

977832

02867b3b29740982568¢70591c73cd6ea9d)
OcO11

NPL Documents EFACT-007A_ref14.pdf

Warnings:

213773
Drawings-only black and white line

drawings EFACT-007A_drawings.pdf 19973bfe20d | abe68f/bfe08dd a8 1¢7622b9
df9a

Information:

1104428

Application Data Sheet EFACT-007A_ads.pdf bd8c3352cc500d835e90845a 7e0872083]
2Bed1

778228

EFACT-007A_spec.pdf ‘fc958cbdd08326b40572e58d2ae2dd8e14f]

Multipart Description/PDFfiles in .zip description

DocumentDescription

Specification

Claims

Abstract

  
Information: 

258 of 294 PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

259 of 294

255117

EFACT-007A_IDS.pdf baa30482df1 feenn273ee8N4c562bh9ch15

Multipart Description/PDFfiles in .zip description

DocumentDescription

Transmittal Letter
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Information: 

Total Files Size (in bytes); 24657985 

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 toa
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new applicationis 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 shownon this
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submissionto 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 international application is being filed and the international application includes the necessary componentsfor
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 shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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EFACT.007A PATENT

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUALINPUTSTO

AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Provisional Application Number

61/215,999,filed May 12, 2009,the entirety of which is incorporated herein by reference and

is to be considered part of this specification.

BACKGROUNDOF THE INVENTION

Field of the Invention

[0002] Programmable thermostats have been available for more than 20 years.

Programmable thermostats offer two types of advantages as compared to non-programmable

devices. On the one hand, programmable thermostats can save energy in large part because

they automate the process of reducing conditioning during times when the space is

unoccupied, or while occupants are sleeping, and thus reduce energy consumption.

[0003] Onthe other hand, programmable thermostats can also enhance comfort as

compared to manually changing setpoints using a non-programmable thermostat. For

example, during the winter, a homeowner might manually turn down the thermostat from 70

degrees F to 64 degrees when going to sleep and back to 70 degrees in the morning. The

drawback to this approachis that there can be considerable delay between the adjustment of

the thermostat and the achieving of the desired change in ambient temperature, and many

people find getting out of bed, showering, etc. in a cold house unpleasant. A programmable

thermostat allows homeowners to anticipate the desired result by programming a pre-

conditioning of the home. So, for example, if the homeownergets out of bed at 7AM,setting

the thermostat to change from the overnight setpoint of 64 degrees to 70 at 6AM can make

the house comfortable when the consumer gets up. The drawbackto this approach is that the

higher temperature will cost more to maintain, so the increase in comfort is purchasedat the
cost of higher energy usage.

[0004] But all of the advantages of a programmable thermostat depend on the

match between the preferences of the occupants and the actual settings employed. If, for
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example, the thermostat is set to warm up the house on winter morningsat 7AM, but the
homeownergets up at 5:30, the homeowneris likely to be dissatisfied. Ifa homeowner has

programmed her thermostat to cool down the house at 5PM each afternoon based on the

assumption that she will come home at 6PM,but her schedule changes and she begins to

arrive home at 4:30 each day, she is likely to be uncomfortable and either make frequent

manual changes or go through the generally non-intuitive process of reprogramming the

thermostat to match her new schedule. Because the limited interface on most thermostats,

that process may take considerable effort, which leads many users to avoid reprogramming

their thermostats for long periods or even to skip doingso entirely.

[0005] But even if a homeowner is able to align her schedule with the

programming of her thermostat, there are additional difficulties associated with choosing

proper temperatures at those times. If the temperatures programmedinto a thermostat do not

accurately reflect the preferences of the occupants, those occupants are likely to resort to

manual overrides of the programmedsettings. The need to correct the “mistakes” of the

thermostatis likely to annoy many users. And because people tend to overshoot the desired

temperature when they make such manual changes, these overrides are likely to result in

excessive heating and cooling, and thus unnecessary energy use. That is, if a person feels

uncomfortable on a summer afternoon when the setting is 73 degrees, they are likely to

change it to 68 or 69 rather than 71 or 72 degrees, even if 72 degrees might have made

enoughofa difference.

[0006] It would therefore be advantageous to have a means for adapting to

signaling from occupants in the form of manual temperature changes and incorporating the

information contained in such gestures into long-term programming. It would also be

desirable to take into account both outside weather conditions and the thermal characteristics

of individual homesin order to improve the ability to dynamically achieve the best possible

balance between comfort and energy savings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 shows an example of an overall environment in which an

embodiment of the invention may be used.'

-2-
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[0008] Figure 2 shows a high-level illustration of the architecture of a network

showing the relationship between the major elements of one embodiment of the subject
invention.

{0009] Figure 3 shows an embodiment of the website to be used as part of the

subject invention.
[0010] Figure 4 showsa high-level schematic of the thermostat used as part of the

subject invention.

[0011] Figure 5 shows one embodiment of the database structure used as part of

the subject invention.

[0012] Figure 6 shows how comparing inside temperature against outside

temperature and other variables permits calculation of dynamic signatures.

[0013] Figure 7 shows how manualinputs can be recognized and recorded by the

subject invention.

[0014] Figure 8 shows how the subject invention uses manual inputs to interpret

manual overrides and make short-term changes in responsethereto.

[0015] Figure 9 shows how the subject invention uses manual inputsto alter long-

term changesto interpretive rules and to setpoint scheduling.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0016] Figure 1 shows an example of an overall environment 100 in which an

embodiment of the invention may be used. The environment 100 includes an interactive

communication network 102 with computers 104 connected thereto. Also connected to

network 102 are one or more server computers 106, which store information and make the

information available to computers 104. The network 102 allows communication between

and among the computers 104 and 106.

[0017] Presently preferred network 102 comprises a collection of interconnected

public and/or private networks that are linked to together by a set of standard protocols to

form a distributed network. While network 102 is intended to refer to what is now

commonly referred to as the Internet,it is also intended to encompass variations which may

- be madeinthe future, including changes additions to existing standard protocols.
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[0018] One popularpart of the Internet is the World Wide Web. The World Wide

Web contains a large number of computers 104 and servers 106, which store HyperText

Markup Language (HTML)and other documents capable of displaying graphical and textual

information. HTML is a standard coding convention and set of codes for attaching

presentation and linking attributes to informational content within documents.

[0019] The servers 106 that provide offerings on the World Wide Web are

typically called websites, A website is often defined by an Internet address that has an

associated electronic page. Generally, an electronic page is a document that organizes the
presentation of text graphical images, audio and video.

[0020] In addition to the Internet, the network 102 can comprise a widevariety of

interactive communication media. For example, network 102 can include local area ~

networks, interactive television networks, telephone networks, wireless data systems, two-

way cable systems, and thelike. .

[0021]|=Network 102 can also comprise servers 106 that provide services other

than HTML documents. Such services may include the exchange of data with a wide variety

of “edge” devices, some of which maynot be capable of displaying web pages, but that can

record, transmit and receive information.

[0022] In one embodiment, computers 104 and servers 106 are conventional

computers that are equipped with communications hardware such as modem or a network

interface card. The computers include processors such as those sold by Intel and AMD.

Other processors may also be used, including general-purpose processors, multi-chip

processors, embedded processors andthelike.

[0023] Computers 104 can also be handheld and wireless devices such as personal

digital assistants (PDAs), cellular telephones and other devices capable of accessing the

network.

[0024] Computers 104 may utilize a browser configured to interact with the

World Wide Web. Such browsers may include Microsoft Explorer, Mozilla, Firefox, Opera

or Safari. They may also include browsers used on handheld and wireless devices.

-4.
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[0025] The storage medium may comprise any method of storing information. It

may comprise random access memory (RAM), electronically erasable programmable read

only memory (EEPROM), read only memory (ROM), hard disk, floppy disk, CD-ROM,

optical memory, or other method ofstoring data.

[0026] Computers 104 and 106 may use an operating system such as Microsoft
Windows, Apple Mac OS, Linux, Unix or thelike.

[0027] Computers 106 may include a range of devices that provide information,

sound, graphics and text, and may use a variety of operating systems and software optimized
for distribution of content via networks.

[0028] Figure 2 illustrates in further detail the architecture of the specific

components connected to network 102 showing therelationship between the major elements

of one embodiment of the subject invention. Attached to the network are thermostats 108

and computers 104 of various users. Connected to thermostats 108 are HVAC units 110.

The HVAC units may be conventional air conditioners, heat pumps, or other devices for

transferring heat into or out of a building. Each user may be connected to server 106 via

wired or wireless connection such as Ethernet or a wireless protocol such as IEEE 802.11,

and router and/or gateway or wireless access point 112 that connects the computer and

thermostat to the Internet via a broadband connection such as a digital subscriber line (DSL)

or other form of broadband connection to the World Wide Web. In one embodiment,

thermostat management server 106 is in communication with the network 102. Server 106

contains the content to be served as web pages and viewed by computers 104, as well as

databases containing information used by the servers, and applications used to remotely

manage thermostats 108.

[0029} In the currently preferred embodiment, the website 200 includes a number

of components accessible to the user, as shown in Figure 3. Those components may include

a means to store temperature settings 202, a means to enter information about the user’s

home 204, a means to enter the user’s electricity bills 206, and meansto elect to enable the

subject invention 208.

[0030] Figure 4 shows a high-level block diagram of thermostat 108 used as part

of the subject invention. Thermostat 108 includes temperature sensing means 252, which

-5-

280 of 294 PETITIONER ECOBEE

EX. 1008



PETITIONER ECOBEE 
EX. 1008

281 of 294

may be a thermistor, thermal diode or other means commonly usedin the design ofelectronic

thermostats. It includes a microprocessor 254, memory 256, a display 258, a power source

260, and at least one relay 262, which turns the HVAC system on and off in response to a

signal from the microprocessor, and contacts by which the relay is connected to the wires that

lead to the HVAC system. To allow the thermostat to communicate bi-directionally with the

computer network, the thermostat also includes means 264 to connect the thermostat to a

local computer or to a wired or wireless network. Such means could be in the form of

Ethernet, wireless protocols such as IEEE 802.11, IEEE 802.15.4, Bluetooth, or other

wireless protocols. The thermostat may be connected to the computer network directly via

wired or wireless Internet Protocol connection. Alternatively, the thermostat may connect

wirelessly to a gateway such as an IP-to-Zigbee gateway, an IP-to-Z-wave gateway, or the

like. Where the communications means enabled include wireless communication, antenna

266 will also be included. The thermostat 250 may also include controls 268 allowing users
to change settings directly at the thermostat, but such controls are not necessary to allow the

thermostat to function. .

[0031] The data used to generate the content delivered in the form of the website

and to automate control of thermostat 108 is stored on one or more servers 106 within one or

more databases. As shown in Figure 5, the overall database structure 300 may include

temperature database 400, thermostat settings database 500, energy bill database 600, HVAC

hardware database 700, weather database 800, user database 900, transaction database 1000,

product and service database 1100 and such other databases as may be needed to support

these and additional features.

[0032] The website will allow users of connected thermostats 108 to create

personal accounts, Each uset’s account will store information in database 900, which tracks

various attributes relative to users. Such attributes may include the make and modelofthe

specific HVAC equipmentin the user’s home; the age and square footage of the home, the

solar orientation of the home, the location of the thermostatin the home,the user’s preferred

temperature settings,etc.
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[0033] As shown in Figure 3, the website 200 will permit thermostat users to

. perform through the web browsersubstantially all of the programming functionstraditionally

performed directly at the physical thermostat, such as temperature set points, the time at

which the thermostat should be at each set point, etc. Preferably the website will also allow

users to accomplish more advanced tasks such as allow users to program in vacation settings

for times when the HVAC system may be turned off or run at more economicalsettings, and

set macros that will allow changing the settings of the temperature for all periods with a

single gesture such as a mouseclick.

[0034] In addition to using the system to allow better signaling and control ofthe

HVAC system, which relies primarily on communication running from the server to the
thermostat, the bi-directional communication will also allow the thermostat 108 to regularly

measure and send to the server information about the temperature in the building. By

comparing outside temperature, inside temperature, thermostat settings, cycling behavior of

the HVAC system, and other variables, the system will be capable of numerous diagnostic

and controlling functions beyond those of a standard thermostat.

[0035] For example, Fig. 6a shows a graph of inside temperature, outside

temperature and HVACactivity for a 24-hour period. When outside temperature 302

increases, inside temperature 304 follows, but with some delay because of the thermal mass

of the building, unless the air conditioning 306 operates to counteract this effect. When the

air conditioning turns on, the inside temperature stays constant (or rises at a much lowerrate

or even falls) despite the rising outside temperature. In this example, frequent and heavy use

of the air conditioning results in only a very slight temperature increase inside the house of 4

degrees, from 72 to 76 degrees, despite the increase in outside temperature from 80 to 100

degrees.

[0036] Figure 6b shows a graph of the same house on the same day, but assumes

that the air conditioning is turned off from noon to 7PM. As expected, the inside temperature

304a rises with increasing outside temperatures 302 for most of that period, reaching 88

degrees at 7PM. Because server 106 logs the temperature readings from inside each house

(whether once per minute or over someother interval), as wellas the timing and duration of

air conditioning cycles, database 300 will contain a history of the thermal performance of
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each house. That performance data will allow server 106 to calculate an effective thermal

mass for each such structure — that is, the speed with the temperature inside a given building

will change in response to changes in outside temperature. Because the server will also log

these inputs against other inputs including time of day, humidity, etc. the server will be able

to predict, at any given time on any given day, the rate at which inside temperature should

changefor given inside and outside temperatures.

[0037] The ability to predict the rate of change in inside temperature in a given

house under varying conditions may be applied by in effect holding the desired future inside

temperature as a constraint and using the ability to predict the rate of change to determine

when the HVAC system must be turned on in order to reach the desired temperature at the

desired time. .
[0038] In order to adapt programming to take into account the manual overrides

entered into the thermostat, it is first necessary to determine when a manual override has in

fact occurred. Most thermostats, including two-way communicating devices discussed

herein, do not record such inputs locally, and neither recognize nor transmitthe fact that a

manual override has occurred. Furthermore, in a system as described herein, frequent

changes in setpoints may be initiated by algorithms running on the server, thereby makingit

impossible to infer a manual override from the mere fact that the setpoint has changed. It is

therefore necessary to deduce the occurrence of such events from the data that the subject

invention does have accessto.

[0039] Figure 7 illustrates the currently preferred method for detecting the

occurrence of a manual override event. In step 1002, the server retrieves the primary data

points used to infer the occurrence of a manual override from one or more databases in

overall database structure 300. The data should include each of the following: for the most

recent point for which it can obtain such data (time0) the actual setpoint as recorded at the

thermostat (AQ); for the point immediately prior to time, (time-1), the actual setpoint

recorded for the thermostat (A-1); for time0 the setpoint as scheduled by server 106

according to the standard setpoint programming (SO), and for time0 the setpoint as scheduled
by server 106 according to the standard setpoint programming (S-1). In step 1004,the server

retrieves any additional automated setpoint changes C that have been scheduled for the
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thermostat by server 106 at time0. Such changes may include algorithmic changes intended
to reduce energy consumption,etc. | In step 1006 the server calculates the difference (dA)
between AO and A-1; for example, if the setpoint at TO is 67 degrees at T-1 and 69 at TO, dA

is +2; if the setpoint at T-1 is 70 and the setpoint at TO is 66, dA is —4. In step 1008, the

server performs similar steps in order to calculate dS, the difference between SO and S-1.

This is necessary because, for example, the setpoint may have been changed because the

server itself had just executed a change, such as a scheduled change from “away” to “home”

mode. In step 1010 the server evaluates and sumsall active algorithms and other server-

initiated strategies to determine their net effect on setpoint at time0. For example, if one

algorithm has increased setpoint at time0 by 2 degrees as a short-term energy savings

measure, but another algorithm has decreased the setpoint by one degree to compensate for

expected subjective reactions to weather conditions, the net algorithmic effect sC is +1

degree.

{0040] In step 1012, the server calculates the value for M, where M is equalto the

difference between actual setpoints dA, less the difference between scheduled setpoints dS,

less the aggregate of algorithmic change sC. In step 1014 the server evaluates this difference.

If the difference equals zero, the server concludes that no manual override has occurred, and
the routine terminates. But if the difference is any value other than zero, then the server

~ concludes that a manual override has occurred. Thus in step 1016 the server logs the
occurrence of an override to one or more databasesin overall database structure 300.

[0041] The process of interpreting a manual override is shown in Figure 8. 1102

is the detection of an override, as described in detail in Figure 7In step 1104 the server

retrieves contextual data required to interpret the manual override. Such data may include

current and recent weather conditions, current and recent inside temperatures, etc. This data
is helpful because it is likely that manual overrides are at least in part deterministic: thatis,

that they may often be explained by such contextual data, and that such understanding can

permit anticipation of the desire on the part of the occupants to override and to adjust

programmingaccordingly, so as to anticipate and obviate the need for such changes. In step

1106 the server retrieves any override data from the period preceding the specific override

being evaluated that has not yet been evaluated by and incorporated into the long-term
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programming and rules engines as described. below in Figure 9. The amount of data may be

for a period of a few hours to as long as several days or more. Recent data will be more

heavily weighted than older data in order to assure rapid adaptation to situations in which

manual overrides represent stable changes such as changes in work schedules, etc. In step

1108 the server retrieves the stored rules for the subject thermostat 108. Such rules may

include weather and time-related inferences such as “if outside temperature is greater than 85

degrees and inside temperature is more than 2 degrees abovesetpoint and manual override

lowers setpoint by 3 or more degrees, then revert to original setpoint in 2 hours,” or “if

heating setpoint change is scheduled from “away”to “home” within following 2 hours after

detected override, and override increases setpoint by at least 2 degrees, then change to

“home” setting,” or the like. In step 1110 the server applies the rules to the override and

determines whichrule, if any, should be applied as a result of the override. In step 1112 the

server determines whetherto alter the current setpoint as a result of applying the rules in step
1110. Ifno setpoint change is indicated, then the server proceeds to step 1118. If a setpoint

change is indicated, then in step 1114 the server transmits the setpoint change to the

thermostat, and in step 1116 it records that change to one or more databases in overall

database structure 300.

[0042] In order to ensure that both the stored rules for interpreting manual

overrides and the programmingitself continue to most accurately reflect the intentions of the

occupants, the server will periodically review both the rules used to interpret overrides and

the setpoint scheduling employed. Figure 9 shows the steps used to incorporate manual

overrides into the long-term rules and setpoint schedule. In step 1202 the serverretrieves the

stored programming for a given thermostat as well as the rules for interpreting overrides for

that thermostat. In step 1204 the server retrieves the recent override data as recorded in

Figures 7 and 8 to be evaluated for possible revisions to the rules and the programming. In

step 1206 the server retrieves the contextual data regarding overrides retrieved in step 1204

(Because the process illustrated in Figure 9 is not presently expected to be executedasa real-

time process, and to be run anywhere from once per day to once per month, the range and

volume of contextual data to be evaluatedis likely to be greater than in the processillustrated

in Figure 8). In step 1208 the server interprets the overrides in light of the existing
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programming schedule, rules for overrides, contextual data, etc. In step 1210 the server |

determines whether, as a result of those overrides as interpreted, the rules for interpreting
manual overrides should be revised. If the rules are not to be revised, the server moves to

step 1214, Ifthe rules are to be revised, then in step 1212 the server revises the rules and the

newrules are stored in one or more databases in overall database structure 300. In step 1214

the server determines whether any changes to the baseline programming for the thermostat

should be revised. If not the routine terminates. If revisions are warranted, then in step 1216

the server retrieves from database 900 the permissions the server has to make autonomous

changes to settings. If the server has been given permission to make the proposed changes,

then in step 1218 the server revises the thermostat’s programming and writes the changes to

one or more databases in overall database structure 300. If the server has not been authorized

to make such changes autonomously, then in step 1220 the server transmits the
recommendation to changesettings to the customer in the mannerpreviously specified by the

customer, such as email, changes to the customer’s home page as displayed on website 200,

etc.

[0043] Figure 10 shows an example of some of the contextual data that may be

used by the server in order to interpret manual overrides. Such data may include inside

temperature 1302, outside temperature 1304, cloud cover 1306, humidity 1308, barometric

pressure 1310, wind speed 1312, and wind direction 1314.

| [0044] Each of these data points should be captured at frequent intervals. In the
preferred embodiment, as shown in Figure 10, the interval is once every 60 seconds.

[0045] Additional means of implementing the instant invention may be achieved

using variations in system architecture. For example, much or even all of the work being

accomplished by remote server 106 may also be done by thermostat 108 if that device has

sufficient processing capabilities, memory, etc. Alternatively, someorall of these steps may

be undertaken by a local processor such as a local personal computer, gateway 112, or by a

dedicated appliance having the requisite capabilities.

[0046] While certain embodiments of the inventions have been described, these

embodiments have been presented by way of example only, and are not intended to limit the

scope of the inventions. Indeed, the novel methods and systems described herein may be
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embodied in a variety of other forms; furthermore, various omissions, substitutions and

changes in the form of the methods and systems described herein may be made without

departing from the spirit of the inventions. The accompanying claims and their equivalents

are intended to cover such formsor modifications as would fall within the scope and spirit of
the inventions.
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WHATIS CLAIMEDIS:

1. A method for detecting manual changes to the setpoint for a thermostatic

controller comprising:

comparing the actual setpoint at a given time for said thermostatic controller

to the expected setpoint for said thermostatic controller in light of the scheduled

programming ofsaid thermostatic controller for said given time; and

determining whether said actual setpoint and said expected setpoint are the

same or different.

2. A method as in Claim 1 where said thermostatic controller operates a system

for changing the air temperature in a structure.

3. A method as in Claim 1 where said thermostatic controller operates a heating,

ventilation and air conditioning system.

4, A method as in Claim | where said thermostatic controller operates a heating,

ventilation and air conditioning system in a single family residence.

5. A. method as in Claim 1 in which at least one remote processor is in
communication with said thermostatic control device.

6. A method as in Claim 5 in which said remote processor is not located in the

same structure as said thermostatic controller.

7. A method as in Claim 5 in which said remote processor sets programming for

said thermostatic controller.

8. A method as in Claim 1 in which said thermostatic controller is

programmable.

9. A method for incorporating manual changes to the setpoint for a thermostatic

controller into long-term programming ofsaid thermostatic controller comprising:

comparing the actual setpoint at a given time for said thermostatic controller

to the expected setpoint for said thermostatic controller in light of the scheduled

programming for said given time;

determining whether said actual setpoint and said expected setpoint are the

same or different;
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comparing a manual change to the actual setpoint for said thermostatic
controller to previously recorded setpoint data for said thermostatic controller; and

applying at least one rule for the interpretation of said manual change in light

of said previously recorded setpointdata.

10. A method as in Claim 9 where said thermostatic controller operates a system

for changing the air temperature in a structure.

11. A method as in Claim 9 where said thermostatic controller operates a heating,

ventilation and air conditioning system.

12. A method as in Claim 9 where said thermostatic controller operates a heating,

ventilation and air conditioning system in a single family residence.

13. A method as in Claim 9 in which at least one remote processor is in

communication with said thermostatic control device.

14. A method as in Claim 13 in which said remote processor is not located in the

same structure as said thermostatic controller.

15. A method as in Claim 13 in which said remote processor sets programming

for said thermostatic controller.

16. A system as in Claim 9 in which said thermostatic controller is programmable.

17. An apparatus for detecting manual changes to the setpoint for a thermostatic

controller comprising:

at least a programmable communicating thermostat;

at least a remote processor;

at least a network connecting said remote processor and said communicating;

at least a database that stores scheduled setpoint programming for said

programmable communicating thermostat;

at least a database that stores actual setpoint programming for said

programmable communicating thermostat; and

means to compare said scheduled setpoint programming with said actual

setpoint programming.

18. An apparatus as in Claim 17 where said programmable communicating

thermostat operates a system for changing the air temperature in a structure.
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19. An apparatus as in Claim 17 where said programmable communicating

thermostat operates a heating, ventilation and air conditioning system.
20. An apparatus as in Claim 17 where said programmable communicating

thermostat operates a heating, ventilation and air conditioning system in a single family
residence.

21. An apparatus as in Claim 20 in which at least one remote processor is in

communication with said programmable communicating thermostat.

22.—An apparatus as in Claim 20 in which said remote processor is not located in
the samestructure as said programmable communicating thermostat.

23. An apparatus as in Claim 20 in which said remote processor sets programming

for said programmable communicating thermostat.
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SYSTEM, METHOD AND APPARATUSFOR IDENTIFYING MANUALINPUTS TO

AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

ABSTRACT OF THE DISCLOSURE

Systems and methods are disclosed for incorporating manual changesto the setpoint

for a thermostatic controller into long-term programming of the thermostatic controller. For

example, one or more of the exemplary systems compares the actual setpoint at a given time

for the thermostatic controller to an expected setpoint for the thermostatic controller in light

of the scheduled programming. A determination is then made as to whether the actual

setpoint and the expected setpoint are the sameordifferent. Furthermore, a manual changeto

the actual setpoint for the thermostatic controller is compared to previously recorded setpoint

data for the thermostatic controller. At least one rule is then applied for the interpretation of

the manual changein light of the previously recorded setpointdata.

8960742
042810
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