AO 120 (Rev. 08/10)

Case §:22-cv-00350 Document 2 Fied 04/01722

Page 1ot i

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
[] Trademarks or [M Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:22-cv-00350 4/1/2022 Western District of Texas
PLAINTIFF DEFENDANT

ECOFACTOR, INC. GOOGLE LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,019,567 4/16/2013 EcoFactor, Inc.

2 10,612,983 3/6/2012 EcoFactor, Inc.

3 8,596,550 12/3/2013 EcoFactor, Inc.

4 8,886,488 7/10/2018 EcoFactor, Inc.

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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PT0SB/66 (21-21)
APRIIvOa 107 WSO TRIOUEN 1173072024, OMils Dhs4-0018
.5, Patent and Trademark O1tke, u.y DEPAKTMENT OF COMMERCE

PETITION TO ACCEPT UNINTENTIDNAI.LY DELAYED PAYMENT OF

MAINTENANCE FEE IN AN EXPIRED PATENT (37 CFR 1.378(b))
Page 10f4

Rocket Number (Qpuonai)

EFACT.007A

Mait 10: Mail Stop Petition
Commnssdnds 10r PATRATS
0O Baa 1850
alesangna, va 22313-1450
Fax. (5731 273-8300

NOTE, If information or Bsstancs 13 NeeAEA wn complening this form, please cantact the Offico 0f Pcbitiony at {§73) 272-3282

81596,550 Apphcation Nusnber 12/778052
e pare DECEMbEr 3, 2013 ramenae MAY 11, 2010

CAUTION. MaifTenance fee payment must correctly igentity. (1) the p3Ient nuender (Of 1815w patent numper. if a reissue) ang (2) the
apphcalion number of the actual U S appicanan (or roissut IPPICELoN) ILANNE TO 1$SUANCE OF ThAT PATENt 1 emufe the teels)
1/9re ussocialed with The 00irest natent 37 CFR 1 3661c) and (d).

Also complete the following informaven. f apeucabis.
The abovegentified patent

D i$ 3 ressue of arginal Putent No. OrigINul vut colt

Putunt NO.

onginal application numbe:

ongm3 fibng aare

[ resuiced from e entry into the U.S. under 35 U S.C 373 of ntemanional apphcation

filed on

NOTE. A grantauie petition requires the following items.

(1) #&unon iz,
{2} Maintepance fec, and
(3} Statement Ihas the delay in payment of tne maintenance fee was unintentional

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

1 nerepy certfy that this paper (* alang with sny paper referred 10 as being atachee of cncloyed) « HeNg depasmed with the united Sticy
Postal Senvice on the date shown belaw with sufhicient postage as first class mait in an envelope aa4ressed ™ Mail Stop Petmen,
Comimssioner for patents, P.O. Baa 1450, Aleaandnia, VA 22313-1450. or beng rransmitted 1o the U S Patent and Tragemark Office by EFS-
weo, or By facsimjle 10 {571} 273-8300, on the dste shown pelow

March 1, 2022 /Alexandra Loew!/
Pare Signature

Alexandra Loew
Typed or Pnnted Name of Porson Sgning Certificate

iPage £ of 3]
A Fedsral 480nCy MAy NAT CON.CT OF ZPON0s, ofid o PENON B N0 (CQWINE@ T3 Mespand o, nor sholl @ PxMGN b BLVBCT TO 3 PENIITY for tajlure to comply with «n
intormanan coflectian subyeck Lo the reguirtinents Of the PAperwirk R2duction ACt o 1993, unkms the 1 Ros a y walid OR1B Contrer

Nummber The OMB ContrOl NuriBer 10 Tz (niarmation colheton 1a 0651-0016. Pull€ DULIen 10f TS TONTT 15 cShiMaled 10 avorazy 1 Rowt poT FEcponse,
INCIING THE HIME 10F Fevicwing Walrucldns_ Sasrching SASHNEG GIT2 SQurCesS, atherng and Manlamng e 3N Necoea, InG completng and reviowinyg the
iInfarmanon cotlection Send cominents FEXaraing shis Burden c3hiMate OF any 8ther H>paCt OF TR15 INTOIMITON CONeCUON, NChydin wigBslioNs (04 reauang th..
Burdun 16 the Chict AQRiRZttive Oficer. Lnited States Palent ana Trageman Othee, P O Boa 1450, Aloadndia, VA 23313-1450Q or email
ntormagonColicction@uspld gov. DO NQT SEND FEES OK COMPLETED FORMS TG TruS ARDRESS 3ENP TO Commusxanct tor Petants, P.O. Box 1350, Algadndre,

VA 22313-1450.

1 yOu need assscance 1 COmpkiting T Jarng <ol 3-500-FT0-9194 and skt oplion 2.
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PTO/SB/66 (11-21)

Appraved 1or uoe trouph 11/30/2024 OmMb J654-0016

U S Patunt «na Trageman Onke; v.% BEPARTMENT OF COMMERCE

Uncier thu PapunwOrs REGuCT:on AGT o 1995, N0 PeraOns ort Mtquifyd 10 13pona 10 3 cofiecuon of informauon unless o thaplaya a vohid GMB EOntiol Numeer

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

Page 2 of 4
v

1 SMALLENTITY

D patentee asserts, or has previcusly asserted, Smal entity status See 37 CFR 1.27.
2. +0OS5 OF ENTITLRMENT TO SMALL ENTITY STATUS

Patentee »s no longer encitied to 3Mall nTAy sTatus See 37 CFR 1.27(g).
3. MICRO ENTITY

EI Patentee cerhes, or h3s préviously cernfied, Micro enty status See 37 CFR 1 29
Form FTO/SB/15A of 1 OF €Quivsient MMust ether by or naye pach 5 ]

i

4. LOSS OF ENTITLEMENT TO MICRO ENTITY STATUS
D Parentee » no fonger entiTied TO MICTO enticy stdtus. See 37 CFR 1 29{))
5. MAAINTFNANCE FEE (37 CFR 1.20¢e)-(2))

The 3pPIOPNATE MAINTENANCE tee INWST LE SUPMITTEN WITh This PYLUOR, Lilless X was pad earker.

undiscounted Smay Eatity WMicro Enlty
Amount Fee (Cooe) AINGunt Fers {Coae} AMount Fee (Codc)

s syrfee  assy (]S 3ayrree @ssy [[ 1S suyrfee  (3552)
53,760 00 Myrfee  (1552) ([ Tayrfee (2852 [ |S—— Tyrtee  (3552)
05— ammyrfee qssy |[]s

1syrtee sy [[ 15— iumyrfee  (3553)

MAINTENANCE FEE BEING suaMiTTens 3.780.00

6. PETITION FEE
Tne pewrion fee requred by 37 CFR 2 17{m) of.
$.2,100.00 ynaiscounted (Fee Code 1558), ar
S o Senail Enury {Fee Coue 2538); or
S__ _ ___McroEnnty (fee Code3558)
MusT be paid a» 3 CONMTION of accepting 2il wruntentonally celaycd paynent of @ mantepance fee.
PETITION FEE BEING SUBMITTED S _2io_°,99_.
7. MANNER OF PAYMENT
[T Enciosed s 3 cnecn for the sum of §

D PIPRSQ MMarga Ne:pnvea ACM AT NN — T MRS
Payment by credit cacd. Form PTO-2038 15 armacwo.

D Payment mace via EF>-web

§- AUTHORIZATION TO CHARGF ANY FFE DERICIENCY

D The Directar is herepy authonzed Ta charge any mantenance fee or pettion deh&ienty 10 Oeposit Account NG
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03-01-22  15:19 From-RUSS AUGUST KABAT + T-963  P.03/11

F-088

PTQUSB/66 431-21)

Approved for uis Tvowgh 11/30/2024 OMB 0651-C010

u.> Patent ana Tracemark Oftice; u S DEPARTMENT OF CQmMERCE

under e Pepurwon Reduction Act of 1385, no persons one requitt0 1O rpond 10 e coliccuan of Mo MITHN uhlcsa it ispidye 4 vAhA Omb CONCrol NuMoes.

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 10 aNy GveIpAyment made, please
D Cred t 10 PEepOsTACCOUNT NQ.
OR
Scind i efund chack
WARNING:

Petmioner/apphcant s CouTIONRa T0 avaid SURTITLNG personal ntorManon in dacuments hled sn @ patent suphCation tThat Mmay conlrPuie
identity Biett Parsonal information, SLch as satial 3¢ty RumBers. D3Nk acCAUNT AUMpers, 0f Credit C3rd fumbers (OTer Than 3 check or
credit Card sutnonzauon farm (PTO-2038) submirued tor payMent purposes), & Never required Dy e WSPTO vo support a penimen or an
applicanon. it This type of persanal intormation is \aciuded i OcumMenTts sudmRXeq 16 the USPTO, peLuioner/applicant should consider
reaacting Such personal informanon from the documents betore subpITHNG Them 10 the WSPTO Peunioncr/4ppleant «s adviscd that the
rucorc of @ patent apphcation IS avaslanle ta the pulhic after pubhization of the apphcation (Laless a non-publCaLIoN FEGUEsT M complance
with 87 CFR 1.213(a) 15 Made in the APAICATION OF R¥WANCE O 3 patent. FuRNermore, the «ccora ttom an oRandendd IPALETION may Al5Q
e avaiiabic ta the puRlic f the applicatien s referanced i 3 published applicanion or an ssutd patent (see 37 CFR § 14) Checks und Credir
card authonizanan torms (PYO-2038) subnyTted for poyment purposes are Aot retained in the appiicauon file and thesefore are nat pudhcly
wvaldie

10. STATEMENT

The deiay 1n payment of the mwntenance fee for thyy pATENT was umintentional

peutioner ;s reminded that a duelay reswlting from a getperasely chosen Cowrse of acoon or 3 changa in arcumstance s notan umintentianat
aelay.

Petjuoner s tufther reminded that @ PErson seching rewstatement o an expired patent should NOT Mdik: @ Ytatement that the delay 0
paymeng of the mantenance fee was umnTenTonal uNiess The entirc &3y was umintentianal, Including the pertad from dnCovery that the
maintenance fee was not IMely paid unlil payment of the m w tee. FOs ple. o YTATeMEnt tat the Gely in payment of the
mainenance 1€ was umntent:onal would not be Proper whun InE patentee becomes aware of sn wNIENToNal tadur To Tmely péy the
mantensnce fee and then intentionally delayz fiung a petvon tor reins@rement of the patent under 37 CFR 1 378. See MPEP 2530.

NOTE. Where The pention unaér 37 CFR 1.378 1 fued more than Two years afeor the date the patent expires far nonpaymant of the
masntengnce fee, The unied States Patentand Trademark Ofhice requirBs an additional expianauan of TNe GreuMmstunces Surounding the
Gelay That estubhsties The entife aeidy was porenuonal This requarement i 10 addinon [0 the requirement 10 prowide 8 statement that the
entra dalay was unintentionaj Sea Crurgication of the Practice for Requiring Additional irdurmation in Peunons Filed in Rarent Appicotions
and Parents Bosed on upntennional Deldy, &% FR 12222 {Mareh 2, 2020}, See MPEP 211.03(cKINIC)(F) ror agat0nal guiaance on the
informanion requires 1 estaphish that me crlifg delay wad unitrentional.

D Because This petiuon unuer 37 CFR 1.378  peing filed mure than Two yedrs aher tne date The patent expired for nonpayment of tne
maintenance fee, additional e:planar-nn aof the CirCuMSTaNcEs 3ult Punding the aeldy That establinhes tNe entire geldy was
umntennanai 5 enciosed Norewith
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PTO/58/66 (11-21)

Appravea for use throuen 11/30/2026 OMB 0652-0016

wS Patentand Tracumark Office, U 5 OEPARTMENT OF COMMERCE

under the Papofworh Reducton Act o1 1995, no pErsan: dfe reQuired 10 1E2HONCTO A coliceton of v1omITIoN unless it dupleys 8 Yaug OMB contral Numist.

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

Page 4 of 4
11 PETTIONER REQUESTS THAT THE DELATED PAYMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE PATENT BE REINSTATED.
March 1, 2022 /Shayan Habib/
Pate

Signatwels) of Peouancr
Shayan Hapib

Typed or Pnnted Name

Regisraton Numibe, f apphcable
650-716-4760
Telepnone Number
441 California Avenue, Number 2

Addross

Palo Alto, California 94301

Adgress
37 GFR 1 378(c) states. "Any PETTLON under 15 SEFAON Must bE 318084 N comphunce with §133(p)."
12. ENQLOSURES
mawntenance Fee Payment
Pennion fee wnoer 37 CFR 1.17{m) (tae for filng the maintenance fec petiton)

D Anguonal sheetls) containing statement esrabIshing umintentional gelay

D Ocher.
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MARO1 2022

.

PTO/AIA/SE (08-12)
vOQ 10¢ usa rougn 11/30:2020 OMB 0851-0031
U S Patent snd Traoamam OMtice, W S DEPARTMENT OF COMMERCE

) unacr the PaEmom Reducnan Actot 1995, ne porsous 2.8 requied 19 1=8p0NA 10 3 COllecHon OF MM MANoD uniess T ABDIAYS B vahd OMB control fumber

STATEMENT UNDER 37 CFR 3.73(c)

ApplicanuPatent Owner: _ECOFactor, Inc.

Application No/Pasent No.: 8,596,550 Flearssue Date. 12/3/2013

Taed: Systemn, Meihod and Apparatus for laentfying Manuai Inputs ana Adapuve Programming of a Thermostat
EcoFactor. inc. a US corparanion

(Name Of ASSIQNEO) {Type of Axsynee, 8 g . corporahon, panasrship, unverSify. govaemme nt 3genty, aic.)

states mat, 1or the parent application/patent :dentitied above, itis {choose ane of opuens 1. 2, 3 or 4 below):
1. Tne assignee of the antre ngnt, title. and nterest.

2 [0) Anassignee of iess than the entire nght, Te, and interest (check apphcabie box):

L_I The exient (by percentage) ot s ownership inerest s % Additienai Statement(s) by the owneis
holeling the balance of the interest MUSL R SubMIIed 10 cCount tor 100% of the ownersnip interest

D There are unspecitied percentages of ownership. The other parues, ncluding INventors, who 1ogether awn he ennre
right, ki@ and nterest are”

Addmonal Statement(s) by the owner(s) holding the balance of the interest must be sybmined to account 1or the enre
night, ugle, 3nd interest

3. D The assignee of an undivided interest i he enlirely (8 complete assignment trom one of the jontinventars was made).
Tne otner parugs, nciuding nventors, who togetner own the entire nght, niie, and interest are

Additiona) Statement(s) by Tne cwner(s) hoiding the balance ot the interest MuST de supmdred 1o account for the ents
nght, ttle, and nterest.

4 D The recipient, wa a Cour praceeding of the ike (€ g., Dankupicy. propate), of an undivided Interest n e entirety (@
compiete ransier of ownership inteiest was made). The cemtied documeni(s) showing the wranster 1S attached

Tne interast entitisd in 0pnon 1. 2 or 3 @pove (T option 4) 1s evidenced by @ither (choase one ot opnons A or B below)

A An assignment from the ivenior(s) of The palent appiicanon/paient @enthed above The assignMent was recorded in
e united Siates Patent and Trademark Office at Ree! p2asga7 Frame 92 _ orfor which a copy
mnereo! 1s anached.

B D A chan pf title trom the inventor(s), of the patent apphcanon/paient idenuhied above, 1o the current assignee as tolows:

1. From- To-
The document was recorded n 1he United States Patent and Trademark Otfice at
Rool . _ Frame __ . ar tor which a cepy thereot s atached
2. From- - To

The document was recordad i ine United States Parent and Trademark Otfice at
Reel Frame or tor which a copy thereof 15 attached

[Page 1 ot 2}
TN coilacton of wioRNaLON 1S 7oquied oy 37 CFR 3.73(0) Tne intormsuni 15 18quifed o ohiair & FeTIN 4 benenT by Ma Pubic when 18 10 hio (and Ry me USPTO 10
process) an applieakon Contasmnality 18 Qoverped by 35 U S C. 122 ana 37 CFR Y 17 ang 1 14 Tnis callecvan i@ 10 Wke 12 5 1Q p8Te, INClusing
guIngnng. propanng, Ana submimng ine compiatad appheaton torm 1a the USFTO Time il vary Gapending wpon ina ndividual CA88 ANy COMMENIS ON N8 AMawnt
oF Lin@ you equife 10 CEmPIBNe TG 10rm #KYOY SugguInens for 1eoucing S Duraen, shauld 86 2ent 1 ;e Criet Intormaton Omcer, U S Patent ano Tradamurk
Qmico, US Deparfment of Commerce, P O Box 1450, Alexandra, VA 273131450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents. P O, Box 1450, Alexanasta, VA 22131 450.

If you need assistance in complenng the form. call 1-800-PTO-919Y and select uphion 2.

PAGE 6/11 ~ RCVD AT 3/1/2022 6:15:02 PM [Eastern Standard Time] * SVR:W-PTOFAX-DT&-E4/4 " DNIS:2738300 ™ CEID:+ ™ ANI: 3108266991 * DURATION (mm-$$):03-38

6 of 294 PETITIONER ECOBEE

PETITIONER GOOGLE EX. 1008 EX. 1008



Best Available Copy
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v PTOQrAIABE (08-12)
Approved 101 use wough 11/30/2020. OMB 0651-0031

1.8. Putent ang Tranemash Ofhce, V.S PEPARTMENT OF COMMERCE

unas: e Pagcmon. Reqw:non Act at 1985 no persorms 8 18quired 1o 2SpPOnd 10 # Collect,on Of INTOmManon unieys it dispiuys 8 vais OMB conue! number

STATEMENT UNDER 37 CFR 3.73(c)

3. From, - To
The documem was recorded n the United States Patent and Trademark Office at
Reel ____ Frame ________ Ortor which @ fopy thereot 1s anached
4. From. Ta. ——
The document was recoraed in tha United States Patent and Trademaik Oftice at
Resl , Frame __. or jor which a copy thereo! 1s attached.
§. From To:
The document was recorded in the United States Patent ana Trademark Ofce at
Reel Frame _, or tor wiien a copy wnereof is guached.
6. From- To:

The document was recorded in the Unitea States Patent and Tragemark Office at
Reel Frama or for which & copy nereot 1S attacned.

D Aqqitional documents in the chain of nrle are hsted on a supplemental sheet(s).

As requirea by 37 CFR 3 73(c)(1){). the qocumentary @vidence of the chain of Liie from the onginai owner 10 he
assignee was, Or concurrently «s being, submiied for recoraaton pursuant 10 37 CFR 3.1

INOTE: A separate ¢opy (1 & . @ true copy of the original assignment document(s)) Must be submitted to Assignment
Divisi0n 1n accordance with 37 CFR Part 3, 10 record 1ha assignment in the records of the USPTO See MPEP 302 08]

The undersigned {(whose titie is Supphed below) 1S authonzed 1o act on behalt o the assignee

/Shayan Habib/ March 1, 2022

Signature Date

Shayan Habib CEO ot EcoFactor, In¢

Printect or Typed Name Tile or Registraton Number
~Page 2 of 2}
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Case 1:21-cv-00328-MN  Document 3 Filed 03/03/21 Page 1 of 1 Pagels # 381

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Delaware on the following
[ Trademarks or [ Patents. ( [ the patent 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.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,423,322 4/16/2013 EcoFactor, Inc.
2 8,019,567 9/13/2011 EcoFactor, Inc.
3 10,612,983 47712020 EcoFactor, Inc.
4 8,596,550 12/3/2013 EcoFactor, Inc.
5 8,886,488 11/11/2014 EcoFactor, Inc.
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director ~Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case L21-cv-00317-MN Document 2 Filed 03/01/21 Page 1 of L Pageld #; 430

AQ 126 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the 1.8, Patent and Trademark Oifice FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING APATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following

] Trademarks or W Patents.  ( [ the patent action involves 33 U.S.C. § 292

DOCEET NO. DATE FILED U.8. DISTRICT COURT
3/1/2021 for the District of Delaware
PLAINTIFF DEFENDANT
EMERSON ELECTRIC CO. ECOFACTOR, INC,
PATENT OR DATE OF PATENT . T VD AT o ATV
TRADEMARK NQ. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 U8 8,423,32282 4/16/2013 EcoFactor, Inc.
2 S 8,018,567 B2 9/13/2011 EcoFactor, inc.
3 US 10,812,983 82 41712020 EcoFactor, Inc.
4 US 858655082 12/3/2013 EcoFactor, Inc.
5 US 8,886 48882 11/11/2014 EcoFactor, Inc.

In the above—entitled case, the foilowing patent(s) trademark(s) have been inciuded:

DATE INCLUDED INCLUDED BY
] Amendment O answer [ Cross Biil ] Other Pleading
PATENT OR DATE OF PATENT . - T A TN - DT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.
1
5
3
4
S

In the above-—cutitied case, the following decision hias been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation of action, mail this copy to Birector  Copy 3 Upon termeination of action, mail this copy to Birector
Copy 2—-Upon filing document adding patent(s), mail thic copy to Birector Copy 4-—Case file copy
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Case L21-cv-00317-MN Document 7 Filed 04/19/21 Page 1§ of 1 Pageld #; 438

AQ 126 (Rev. 08/10)

O Mail Stop 8 REPORT ON THE
’ Director of the .S, Patent and Trademark Otfice FILING OR BETERMINATION OF AN
P.O. Box 1458 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
] Trademarks or W Patents.  ( [ the patent action involves 33 U.S.C. § 292
DOCKET NG, DATE FILED 1.8, DISTRICT COURT
3/1/2021 for the District of Delaware
PLAINTIFF DEFENDANT
EMERSON ELECTRIC CO. ECOFACTOR, INC.
PATENT OR DATE OF PATENT . - D ATEN R ADEMARK
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEMA
1 US8,423,32282 4/16/2013 EcoFactor, Inc.
2 S 8,018,567 B2 9/13/2011 EcoFactor, inc.
3 US810,812,98382 41712020 EcoFactor, Inc.
4 U8 8,586,550 B2 12/3/2013 EcoFactor, Inc.
5 US 8,886,488 82 11/11/2014 EcoFactor, Inc.
In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment O answer [ Cross Biil ] Other Pleading
PATENT OR DATE OF PATENT . - - TN - -
DEMARK NO. R TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
)
3
4
S

In the above-—cutitied case, the following decision hias been rendered or judgement issued:

DECISION/JUDGEMENT

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 to Birector  Copy 3-—Upon termeinativn of action, mail this copy to Birector
Copy 2—-Upon filing document adding patent(s), mail thic copy to Birector Copy 4-—Case file copy

PETITIONER GOOGLE EX. 1008



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.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 117132013
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 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) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://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
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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date received:

7/12/13

/MIN/

PTO/SB/08 Equivalent

Application No. 12/778,052
INFORMATION DISCLOSURE Filing Date May 11, 2010
ST ATEMENT BY APPLICANT First N'amed Inventor | John Douglas Steinberg
Art Unit 3744
(Multiple sheets used when necessary) Examiner Norman, Marc E.
SHEET 1 OF 2 Attorney Docket No. EFACT.007A
U.S. PATENT DOCUMENTS
Examiner | Cite Document Numper Publication . Pages, Columns, Lines Where
Initials | No Number - Kind Code (if known) Date Name of Patentee or Applicant Relevant Passages or
Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear
1 6,400,956 06-02-2002  |Richton
2 8,457,797 06-04-2013  |Imes, et al.
3 2010/0289643 11-18-2010  |Trundle, et al.
4 2011/0046792 02-24-2011  |Imes, et al.
5 2011/0046798 02-24-2011  |Imes, et al.
6 2011/0046799 02-24-2011  |Imes, et al.
7 2011/0046800 02-24-2011  |Imes, et al.
8 2011/0046801 02-24-2011  |Imes, et al.
9 2011/0051823 03-03-2011  |Imes, et al.
10 2011/0054699 03-03-2011  |Imes, et al.
1" 2011/0054710 03-03-2011  |Imes, et al.
Chiogetorords 12 2011/0173542 07-14-2011  |Imes, et al.
ro documane| 13 2011/0202185 08-18-2011  |Imes, et al.
AEM, BN 2011/0214060 59 |680-01-2011 |Imes, et al.
1o/ basars | 18 2011/0224838 09-15-2011  |Imes, et al.
16 2011/0246898 10-06-2011  |Imes, et al.
17 2011/0307101 12-15-2011  |Imes, et al.
18 2012/0023225 01-26-2012  |Imes, et al.
19 2012/0046859 02-23-2012  |Imes, et al.
20 2012/0064923 03-15-2012  |imes, et al.
21 2012/0072033 03-22-2012  |Imes, et al.
22 2012/0093141 04-19-2012  |imes, et al.
23 2012/0101637 04-26-2012  |Imes, et al.
24 2012/0135759 05-31-2012  |Imes, et al.
25 2012/0215725 08-23-2012  |Imes, et al.
26 2012/0221718 08-30-2012  |Imes, et al.
27 2012/0252430 10-04-2012  |Imes, et al.
28 2012/0324119 12-20-2012  |Imes, et al.
29 2013/0053054 02-28-2013 | Lovitt, et al.
Examiner Signature lDate Considered
*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T - Place a check mark in this area when an English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MN/

PETITIONER GOOGLE EX. 1008



PTO/SB/08 Equivalent

Application No. Unknown
INFORMATION DISCLOSURE Filing Date Herewith
STATEMENT BY APPLICANT First N-amed Inventor | Steinberg, John Douglas et al
Art Unit
(Multiple sheets used when necessary) Examiner
SHEET 2 OF 4 Attorney Docket No. | EFACT.007A

U.S. PATENT DOCUMENTS

E;(r:g;;er ﬁ(tf NumbgrO _c UK?IZMCE;S (l/’fe Iinown) thkllli.coalt)i?gyDYa\t(e Name of Patentee or Applicant gealgs:h?}ggjsrzra‘;é: 'gfig:féﬁt
Example: 1,234,567 B1 Figures Appear
30 6,695,218 02-24-2004 Fleckenstein
31 6,726,113 04-27-2004 Guo
32 6,731,992 05-04-2004 Ziegler
33 6,734,806 05-11-2004 Cratsley
34 6,772,052 08-03-2004 Amundsen
35 6,785,592 08-31-2004 Smith
36 6,785,630 08-31-2004 Kolk
37 6,789,739 09-14-2004 Rosen
38 6,853,959 02-08-2005 lkeda, et al.
39 6,868,293 03-15-2005 Schurr
40 6,868,319 03-15-2005 Kipersztok, et al.
41 6,882,712 04-19-2005 Iggulden, et al.
42 6,889,908 05-10-2005 Crippen,; et al.
Change(s) applied3 6,891,838 05 \Q-10-2005 Petite, et al.
to ddcument, 44 6,991,029 01-31-2006 Orfield, et al.
JADLM 45 7,009,493 03-07-2006 Howard
10/%30,/2013 46 7,031,880 04-18-2006 Seem, et al.
47 7,039,532 05-02-2006 Hunter
48 7,089,088 08-08-2006 Terry, et al.
49 7,130,719 110-31-2006 Ehlers, et al.
50 7,130,832 10-31-2006 Bannai, et al.
51 7,167,079 01-23-2007 Smyth, et al.
52 7,187,986 03-06-2007 Johnson, et al.
53 7,205,892 04-17-2007 Luebke, et al.
54 7,215,746 05-08-2007 Iggulden, et al.
55 7,216,015 05-08-2007 Poth, Robert J.
56 7,231,424 06-11-2007 Bodin, et al.
57 7,232,075 06-19-2007 Rosen
58 2003/0040934 A1 02-27-2003 Skidmore, et al.
Examiner Signature Marc Norman/ |Date Considered 04/16/2013

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T'- Place a chebkrhatki 5 (g BY6d Waeh oh Bhghohiahdudos-traneiklionis staehed - M = LINED THROUGH:

PETITIONER GOOGLE EX. 1008

/MN/



Date received:

5/11/10

INFORMATION DISCLOSURE

NN/
PTO/SB/08 Equivalent
Application No. Unknown
Filing Date Herewith

First Named Inventor

Steinberg, John Douglas et al
STATEMENT BY APPLICANT : £ =
Art Unit
(Multiple sheets used when necessary) Examiner
SHEET 1 OF 4 Attorney Docket No. | EFACT.007A

U.S. PATENT DOCUMENTS

CEangeEé(:!)T ai?;;)] ’,c(éif Nugfgi -c }u(%zné?;:ﬁ (';?fel;nown) Pﬁﬂ?gg?cy%f Name c;f Patentee or Applicant Isslgszh?;gj;::;éls-lgfaz\l’:\zzt
ple: 1,234,567 B1 Figures Appear
to dofcument, 1 4,403,644 09-13-1983  |[ReymendF [ebert
/AHM/ 2 4,674,027 06-16-1987 | Beckey
10/5¢/2015 3 5,572,438 11-05-1996  |Ehlers, et al.
4 5,717,609 02-10-1998 Packa, et al.
5 6,145,751 11-14-2000 Ahmed
6 6,178,362 01-23-2001  |Woolard, et al.
7 6,351,693 02-26-2002 Monie
8 6,400,996 06-04-2002 Hoffberg, et al.
9 6,437,692 08-20-2002 Petite, et al.
10 6,478,233 11-12-2002 Shah
11 6,480,803 11-12-2002 Pierret, et al.
12 6,483,906 11-19-2002 Lggulden, et al.
13 © 6,536,675 03-25-2003  |Pesko, etal.
14 6,542,076 04-01-2003 Joao
16 6,549,130 04-15-2003 Joao
16 6,674,537 06-02-2003 Kipersztok, et al.
17 6,580,950 06-17-2003 Johnson
18 6,594,825 07-15-2003 Goldschmidtlki, et al.
19 6,595,430 07-22-2003 Shah
20 6,598,056 07-22-2003 Hull, et al.
21 6,619,555 09-16-2003 Rosen
22 6,622,097 09-16-2003 Hunter
23 6,622,115 09-16-2003 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 et al.
29 6,671,586 12-30-2003 Davis, et al.
Examiner Signature Marc Norman/ lDate Considered ~ 04/16/2013

“Examiner: [nitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

7 Place a chelkralR s e BEa Widr Sn ERi R RE R R Bl n e WHERE LINED THROUGH:
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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.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLo.gov

| APPLICATION NO. [ FILING DATE | FIRST NAMED INVENTOR I'\TTORNEY DOCKET No.| CONFIRMATION Nﬂ
12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650
7590 11/05/2013 L EXAMINER |
KNOBBE MARTENS OLSON & BEAR LLP NORMAN, MARC E
2040 MAIN STREET
FOURTEENTH FLOOR l ART UNIT l PAPER NUMBER l

IRVINE, CA 92614 3744

I NOTIFICATION DATE I DELIVERY MODE ]
11/05/2013 ELECTRONIC

NOTICE OF NON-COMPLIANT INFORMATION DISCLOSURE STATEMENT

An Information Disclosure Statement (IDS) filed l0’7°'|3 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

placed in the file, but the information referred to therein has not been considered. :
.

The IDS is not compliant with 37 CFR 1.97(d) because:
me IDS lacks a statement as specified in 37 CFR 1.97(e).
O The IDS lacks the fee set forth in 37 CFR 1.17(p).

O The IDS was filed 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
MPEP 1308.

Y-

571-272-4200 or 1-888-786-0101
Application Assistance Unit
Office of Data Management

Page 1 of 1
FORM PTOM327-B (Rev. 02/08)
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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.0. Box 1450 |
Alexandria, Virginia 22313-1450
WWW.USplO.gOV
APPLICATION NO. FILING DATE l FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650
20995 7590 11/04/2013
EXAMINER
KNOBBE MARTENS OLSON & BEAR LLP I I
2040 MAIN STREET NORMAN, MARC E
FOURTEENTH FLOOR RT UNIT PAPER NUMBER ]
IRVINE, CA 92614 | A [
3744
I NOTIFICATION DATE I DELIVERY MODE J
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)

PETITIONER GOOGLE EX. 1008



Application No. Applicant(s)
. . 12778052 John Douglas Steinberg
Response to Rule 312 Communication - -
. Examiner Art Unit

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

1. [ The amendment filed on 30 October 2013 under 37 CFR 1.312 has been considered, and has been:
a) X entered.

b) [J entered as directed to matters of form not affecting the scope of the invention.

c) ] disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d) [] disapproved. See explanation below.

e) [] entered in part. See explanation below.

/ Timothy Caldwell /

Suilighing Division

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No.

PETITIONER GOOGLE EX. 1008



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 ondenceD ﬁ%dsrgﬁs as

approj
inc?icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE AD
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

20995 7590 07/31/2013 : : : : : : : ;
I hereby certify that this Fee(s) Transmittal is being deposited with the United
KNOBBE MARTENS OLSON & BEAR LLP States Postal Service with sufficient postage for first class mail in an enveloj
2040 MAIN STREET addressed to the Mail Stog ISSUE FEE address above, or being facsimile
. transmitted to the USPTO (571) 273-2885, on the date indicated below.
FOURTEENTH FLOOR
IRVINE, CA 92614 Deposiors vame)
'y
(Signature)
(Date)
APPLICATION NO. FILING DATE l FIRST NAMED INVENTOR ATTORNEY DOCKET NO. I CONFIRMATION NO. l
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 :
I APPLN. TYPE ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $890 $300 $0 $1190 " 10/31/2013
I EXAMINER | ART UNIT | CLASS-SUBCLASS I
NORMAN, MARCE 3744 236-051000
1. Ch: f d dd indication of "Fee Address" (37 2. For printi the patent front , List
L& 'ilflsgg?;‘;. correspondence address or indication of "Fee ress" ( or printing on the paten 'ron page, lis . Knobb e, Marten s,
[ Change of correspondence address (or Change of Correspondence g)ag;t‘}sagﬁs a(ifelrlgaiiovg[;egmered patent atfomeys Ol &B LLP
’ ' son ear
Address form PTO/S’]);,/IZZ) attached. (2) the name of a single firm (having as a member a 2 !
[J "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
EcoFactor, Inc. Millbrae, CA

Please check the appropriate assignee category or categories {(will not be printed on the patent) : l:l Individual 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)

Issue Fee [J A check is enclosed.

[Y(] Publication Fee (No small entity discount permitted) D Payment by credit card. Form PTO-2038 is attached.

[ Advance Order - # of Copies X The Director is hereby authorized to charge the-required feers), 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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S. Change in Entity Status (from status indicated above)

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

a 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.

a 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 attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature % Q .« KU-A-( Date [0 ~So- ol ¥

John R. King ) Registation No. 34,362

Typed or printed name

This collection of information is required by 37 CFR 1.311. The information is re_ﬂ:lircd to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vag depending upon the individual case. Any comments on the amount of time you require to com%lete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

Page 3 of 4

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant . Steinberg, et al.

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

Dear Sir:

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

because it 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 prior art.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP
Dated: /0-%0- 20/ 3 By: ;ﬁ'év‘- . CC\MP

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

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

Respectfully submitted,
KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: October 30, 2013 By: QO&«L S

JoHn 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 May 11, 2010
First Named Inventor | John Douglas Steinberg, et al.
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 Name of Patentee or Applicant Relevant Passages or
’ Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear
1 13/858710 09/05/2013 | Steinberg et al.
2 6,786,421 09/07/2004 |Rosen
2012/0221151 .
3 (EFACT.011C1) 08/30/2012 | Steinberg
2013/0144445 .
4 (EFACT.013C2) 06/06/2013 | Steinberg
FOREIGN PATENT DOCUMENTS
. Pages, Columns,
Examiner | Cite szrﬁ;rg}/n(;adtz?ltll?rgg:z??r:d Publication Lines Where 1
Initials | No Code Date Name of Patentee or Applicant | Relevant Passages T
’ . MM-DD-YYYY or Relevant Figures
Example: JP 1234567 A1 Appear
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PURPOSE: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 same or similar 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 perform appropriate propotrtional rate division with
respect to the standby power of 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 outdoor unit
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. ;
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PURPOSE: An air conditioner 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 conditioner comprises a key input unit(110) Coce o —  Lgea-me
for permitting a user to input operation command and set 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 driving a compressor and motor; a power
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of the load driving unit in accordance with the operation command
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estimated electric charge from the power detected by the power
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(54) Title: SYSTEM AND METIIOD FOR USING A MOBILE FLECTRONIC DEVICE TO OPTIMIZE AN ENERGY MAN-
AGEMENT SYSTEM

(57) Abstract: Embodiments of the invention comprise
G 7 systems and methods for using the geographic location of
networked consumer electronics devices as indications of
occupancy of 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 struc-
ture. At least one mobile electronic device is used to indi-
cate the state of occupancy of the structure. The state of
occupancy is used to alter the setpoint on the thermostatic
HVAC control to reduce unneeded conditioning of unoc-
7350 cupied spaces.
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(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
elficiency, and to verily demand response with plug-in air conditioners and heaters. Al 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 an attached 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 by the air
conditioner or heater.
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D Further documents are listed in the continuation of Box 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

"E"  earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O" document referringto an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" 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

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document ot particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents.such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 MARCH 2012 (27.03.2012)

Date of mailing of the international search report

09 APRIL 2012 (09.04.2012)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro,
Seo-gu, Daejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

JANG, GI JEONG

Telephone No. 82-42-481-5498

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2011/048316

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-1994-0011902 A 22.06.1994 None

KR 10-2000-0059532 A 05.10.2000 None

EP 0415747 A2 06.03. 1991 CA 2024221 A1 01.03. 1991
CN 1050762 A 17.04.1991
EP 0415747 A3 15.01.1992
JP 03-099150 A 24,04, 1991
NZ235064A 25.02.1993
US 05058388A A 22.10. 1991

US 2008-0198549 A1 21.08.2008 AU 2007-207648 A1 26.07.2007
CA 2637351 A1 26.07.2007
CN 101385408 A 11.03.2009
EP 1974592 A2 01.10.2008
JP 2009-524151 A 25.06.2009
KR 10-2008-0097200 A 04.11.2008
US 2007-0163748 A1l 19.07.2007
US 2007-0165377 A1 19.07.2007
US 2007-0167125 A1 19.07.2007
US 2009-0259343 Al 15.10.200S
US 7365973 B2 29.04.2008
WO 2007-084489 A2 26.07.2007
WO 200/7-084489 A3 26.07.2007

Form PCT/ISA/210 (patent family annex) (July 2009)
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PCT/US2013/035726

PATENT COOPERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY

To: T
KING, JOHN, R, PC

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 of maili
(daymonthiveqr) 06 undefined 2013 (06.08.2013)

Applicant's or agent's file reference
FOR FURTHER ACTION  See paragraphs 1 and 4 below

EFACTO14WO

Intemational application No. International filing date
PCT/US2013/035726 (daylmonthiyect) oo April 2013 (09.04.2013)
Applicant

ECOFACTOR, INC,

1 [Zl The applicant is hereby notified that the international search report and the written opinion of the International Searching

Autharity have been established and are transmitied berewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he s0 wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two menths from the date of transmittal of the

international search report.
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
£211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant’s Guide, International Phase, paragraphs 9.004 . 9.011.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the writien opinion of the 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 applicant is notified that:
D 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.

I____l 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 comments to all designated
Offices uniess an international preliminary examination report has been or is 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 menths 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 of the
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 desi ﬁ\nath Offices, a demand for mtemqnnnal
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 some Offices cven 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.
In rli:.sp?%t of ott}!llser designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed
within 19months,

For details about the applicable time limits, Office by Office, see www.wipo.int/pet/en/texts/time_limits.himl and the
PCT Applicant's Guide, National Chapters.

Name and mailing address of the ISA/KR Authorized officer
) Korean Intellectual Property Office
i 189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan COMMISSIONER
City, 302-701, Republic of Korea
Facsimile No. §2-42-472-7140 Telephone No. §2-42-481-8753

Form PCT/ISA/220 (July 2010)
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* Altention

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

hitp://www kipo.go kr/en/ => PCT Services => PCT Services

ID : PCT international application number
PW: HZE474K4

Inguiries 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://www.ipkcenter.com

Email: ipkc@ipkcenter.com

Notes to Form PCT/ISA/220 (July 2010)
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PCT/US2013/035726
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/20
EFACTO14WO ACTION as well as, where applicable, item 35 below.
Intemational application No. International filing date (day/month/year) (Eatliest) Priority Date (day/month/vear)
PCT/US2013/035726 09 April 2013 (09.04.2013) 14 June 2012 (14.06.2012)
Applicant
ECOFACTOR, INC,

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the Intemnational Bureau.

This international search report consists of a total of 3 sheets.
D It is also accompanied by a copy of each prior art documet cited in this report.

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

[E the international application in the language in which it was filed
‘:I a translation of the international application into , which is the langeage of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

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

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2, D Certain claims were found unscarchable (See Box No. II)
3, |:| Unity of invention is Jacking (See Box No. III)

4. With regard to the title,
E the text is approved as submitted by the applicant.
L__J the text has been established by this Authority to read as follows:

5. With regard to the abstract,
g the text is approved as submitted by the applicant.
D 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 of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings, )
a. the figure of the drawings to be published with the abstract is Figure No. 2
D as suggested by the applicani.
as selected by this Authority, because the applicant failed to suggest a figure.

D as sclected by this Authority, because this figure better characterizes the invention.
b. D none of the figure is to be published with the abstract.

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

_
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International application No.
INTERNATIONAL SEARCH REPORT PCT/U52013/035726

A, CLASSIFICATION OF SUBJECT MATTER
F24F 11/02(2006.01)i, GO5D 23/00(2006.01)i, G06Q 50/06(2012.01)i

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; F23N 1/00; F24F 5/00; GO7F 15/08; GO5D 23/00; GO6Q 50/06

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 of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal} & keywords; HVAC system, running cost, thermostat, and processor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

A JP 2010-286218 A (MITSUBISHI HEAVY IND. LTD.) 24 December 2010 i1-18
See paragraphs [0021]-[0025] and figures 1,2.

A KR 10-1999-0070368 A (SAMSUNG ELECTRONICS CO., LTD.) 15 September 1999 1-18
See abstract and figures 3,4.

A JP 05-139659 A (HITACHI BILL SHISETSU ENG. KK.) 30 July 1993 1-18
See abstract and figure 1.

A JP 2010~038377 A (MITSUBISHI HEAVY IND. LTD.) 18 February 2010 : 1-18
See abstract and [igures 1,2.

A US 6786421 B2 (ROSEN, HOWARD) 07 September 2004 1-18
See abstract and figure 1A.

[] purther documents are tisted in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" Jater document published after the international filing date or priority
"A"  document defining the general state of the ant which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the intemational “X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered fo involve an inventive
"L"  documeat which may throw doubts on priority ¢laim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other *Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"Q" document refetring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such oombinaﬁnn
means being obvious to a person skilled in the ant
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Drate of the actual completion of the international search Date of mailing of the international search report
05 August 2013 (05.08.2013) 06 undefined 2013 (06.08.2013)
WName and mailing address of the ISA/KR Authorized officer o
Korean Intellectual Property Qffice
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, KIM Jin Ho
302-701, Republic of Korea
Facsimile No. +82-42-472-7140 Telephone No.  +82-42-481-866%

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

PETITIONER GOOGLE EX. 1008



Scanned using the SolarSys DocScan Pro OCR free svaluation license. For licsnsing details pleass visit www solarsys.co uk

DocScan Pro free trial

INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/US2013/035726

Patent document Publication Patent family Publication

cited in search report date membet(s) _date

JP 2010-286218 A 24/12/2010 None

KR 10-1999-0070368 A 15/09/1999 CN 1119579 C 27/08/2003
CN 1226663 A 26/08/1999
CN 1226663 C 25/08/1999
JP 03011715 B2 21/02/2000
Jp 11-281122 A 15/10/1999
US 6145328 A 14/11/2000

JP 05-189659 A 30/07/1993 JP 07001511 B2 11/01/1995

JP 2010038377 A 18/02/2010 None

US 6786421 B2 07/09/2004 US 2003-0142121 Al 31/07/2003
US 2004-0074978 Al 22/04/2004
US 6824069 B2 30/11/2004
US 7152806 Bl 26/12/2006

Form PCT/ISA/210 {patent family annex) (July 2009)
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PCT/US2013/035726

PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To:
KING, JOHN, R.

KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN
STREET, 14TH FLCOR IRVINE CA 92614 USA

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1}

Date of mailing

(day/monthfvear) 06 undefined 2013 (06.08.2013)
Applicant's or agent's file reference FOR FURTHER ACTION
EFACTO14WO See paragraph 2 below
International application No. International filing date (day/month/year) Priority date(day‘month/vear)
PCT/US2013/035726 09 April 2013 (09.04.2013) 14 June 2012 (14.06.2012)

Intermational Patent Classification (IPC) or both national classification and IPC
F24F 11/0212006,01)Yi, GOSD 23/00(2006.01)i, GO6Q 50/06(2012.01)i

Applicant
ECOFACTOR, INC,

L]

2. FURTHER ACTION

1. This opinion contains indications relating to the following items:

Non-gstablishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

g Box No. I Basis of the opinion

D Box No.II  Priority

D Box No. lIT

I:‘ Box Ne.1V  Lack of unity of invention
E Box Neo. V

D Box No. VI  Certain decuments cited
D Box No. VII

Certain defects in the international application

Box No. VIII Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the [PEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that writlen
opintons of this 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
IPBA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or 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
189 Cheongsa-ro, Seo-gu, Dacjeon
Metropolitan City, 302-701, Republic of
Korea

Facsimile No, +82-42-472-7140

Date of completion of this opinion

05 August 2013 (05.08.2013)

Authorized officer

KIM Jin Ho

Telephone No. +82-42-481-869%

Form PCT/ISA/237 (cover sheer) (July 2011)
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. International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2013/035726

Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :
E the intemational application in the language in which it was filed

[J a translation of the international 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. [] This opinion has been established taking into account the rectification of an cbvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43is.1{a))

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

a. a sequence listing filed or furmished
on paper
|:| in electronic form

b. time of filing or fumishing
I:l contained in the international application as filed.
[] fited together with the intemational application in clectronic form.
D furnished subsequently to this Authority for the purposes of search.

4, |:l 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 additioanl copies is identical to that in the application as filed or does

not go beyond the application as filed, as appropriate, were fumnished.

5. Additional comments:

Form PCT/ISA/237 (Box No, Ty July 2011)
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onal application No.
WRITTEN OPINION OF THE Iniernational 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 113 YES
Claims  NONE NO
Inventive step (IS) Claims _I-18 YES
Claims _NONE NO
Industrial applicability (IA)  Claims 1-18 YES
Claims NONE NO

2. Citations and explanations :

Reference is made to the following documents:

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

D2: KR 10-1999-0070368 A (SAMSUNG ELECTRONICS CO., 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

D5: S 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

Form PCT/ISA/237 (Box No, V) (July 2011)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2013/035726

Supplemental Box

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

[.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 PCT/SA/237 (Supplemental Box) (July 2011)
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EFACT.007A PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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. . 5650

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

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 page 8 of this paper.
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Application No.: 12/778,052
Filing Date: May 11, 2010

AMENDMENTS TO 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 amends the specification as follows:

After paragraph 0015 please insert:

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

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

AMENDMENTS TO THE CLAIMS
No amendments have been made to the Cléims.

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 changes in 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 setpoint at 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 change to the first 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.

73 of 294 | | | PETITIONER ECOBEE
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Application No.: 12/778,052
Filing Date: May 11, 2010

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 processor is

in communication with said thermostatic control device.

6. (Original) A method as in Claim 5 in which said remote processor is not
located in the same structure 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 changés 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 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 change to the first automated setpoint by determining
whether said actual setpoint and said first automated setpoint are the same or
different; '
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Application No.: 12/778,052
Filing Date: May 11, 2010

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 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 processor is
in communication with said thermostatic control device.

14. (Original) A method as in Claim 13 in which said remote processor is 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. (Previously Presented) An apparatus for detecting manual changes to 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
measurements relating to temperatures outside the structure;
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Applicaﬁon No.: 12/778,052
Filing Date: May 11, 2010

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 changes in 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
processor is in communication with said programmable communicating thermostat.

22. (Original) An apparatus as in claim 20 in which said remote processor is
not located in the same structure as said programmable communicating thermostat.
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23. (Original) An apparatus as in claim 20 in which said remote processor sets

programming for said programmable communicating thermostat.
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REMARKS

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 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 some of the contextual data that
may be used by the server in order to interpret manual overrides. *

Applicant respectfully submits that no new matter is being introduced by way of
this amendment to the specification and requests that the foregoing amendment to the
specification be entered and made of record.

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"30-/3 By: ?MQM- € Ky
John R. King
Registration No. 34,362
Attorney of Record
Customer No. 20995
(949) 760-0404

16564951:ad
102913
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

jayna.cartee@knobbe.com
efiling@knobbe.com
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No.: 12778052

Applicant : Steinberg
Filing Date : 05/11/2010
Date Mailed : 10/28/2013

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Notice of Allowance 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, whichever is 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 application is a reissue
application, 37 CFR 1.173). Such an amendment may be filed 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 payment of the issue fee, for purposes of
35 U.S.C. 154(b)(1)(iv), “all outstanding requirements” will be considered to have been satisfied
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 of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for 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

[ ] OnPage of the specification there is a brief description of FIG. , but the drawings filed do not
include a drawing with that designation. Applicant must respond either by supplying the
omitted drawing or by amending the specification to remove all references to that drawing.

The drawings filed 08/20/2010 include FI1G. 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 drawings as 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 remove all
references to that drawing, or by supplying that drawing and amending the specification to add a
brief description of it.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No.: 12778052

Applicant : Steinberg
Filing Date : 05/11/2010
Date Mailed : 10/28/2013

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Notice of Allowance 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, whichever is 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 application is a reissue
application, 37 CFR 1.173). Such an amendment may be filed 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 payment of the issue fee, for purposes of
35 U.S.C. 154(b)(1)(iv), “all outstanding requirements” will be considered to have been satisfied
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 of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for 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

[ ] OnPage of the specification there is a brief description of FIG. , but the drawings filed do not
include a drawing with that designation. Applicant must respond either by supplying the
omitted drawing or by amending the specification to remove all references to that drawing.

The drawings filed 08/20/2010 include FI1G. 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 drawings as 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 remove all
references to that drawing, or by supplying that drawing and amending the specification to add a
brief description of it.
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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
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NOTICE OF ALLOWANCE AND FEE(S) DUE

20995 7590 07/31/2013 I EXAMINER |
KNOBBE MARTENS OLSON & BEAR LLP NORMAN, MARC E
2040 MAIN STREET
FOURTEENTH FLOOR | ART UNIT PAPER NUMBER |
IRVINE, CA 92614 3744

DATE MAILED: 07/31/2013

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | 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 ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $890 $300 $0 $1190 10/31/2013

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
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
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

20995 7590 07/31/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
KNOBBE MARTENS OLSON & BEAR LLP States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
2040 MAIN STREET g
transmitted to the USPTO (571) 273-2885, on the date indicated below.
FOURTEENTH FLOOR
IRVINE, CA 92614 Deposhiors pawe)
(Signature)
(Date)
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
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $890 $300 $0 $1190 10/31/2013
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
NORMAN, MARCE 3744 236-051000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a
(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The Director is 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).
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N

. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will 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 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 attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR l 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 v: epending 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 e ief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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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
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requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

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

1.

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

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

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

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).

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.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

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 aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
12/778,052 STEINBERG ET AL.
: i i i AlA (First Inventor to
Notice of Allowability Eﬂ’fg‘c‘“ﬁgRMAN Q;Zk’"" File) Statis
No

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

1. X This communication is responsive to amendment filed 7/12/13.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. [ The allowed claim(s) is/are 1-23. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:www usplo.gov/patenis/init_events/gph/index.jsg or send an inquiry to PPHisadhack@usplo.qoy .

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

ay[dJ Al b)y[dSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _ .

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

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

[J including changes required by the attached Examiner's Amendment / Comment or in 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 drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] 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. [ Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

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

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ 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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Application/Control Number: 12/778,052 Page 2
Art Unit: 3744

EXAMINER’S AMENDMENT
An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

The application has been amended as follows:

At claim 1, line 12, “on” has been changed to -- one --.
At claim 17, line 2, “thennostatic” has been changed to -- thermostatic --.

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

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

As per independent claim 1, the prior art does not teach the method combination as
recited an in particular comprising the combined steps 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 change to the first 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.

As per independent claim 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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Application/Control Number: 12/778,052 Page 3
Art Unit: 3744

manual change to 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.

As per independent claim 17, the prior art does not teach the apparatus combination as
recited an in particular comprising 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 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 accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARC NORMAN whose telephone number is (571)272-4812.

The examiner can normally be reached on Mon.-Fri., 8:30-5:00.
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Application/Control Number: 12/778,052 Page 4
Art Unit: 3744

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 number for 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 Customer Service Representative or access to the automated

information system, call §00-786-9199 (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 TRADEMARK OFFICE

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
Exafniner : Norman, Marc E.
Art Unit : 3744
Conf No. : 5650

RESPONSE TO OFFICE ACTION DATED MAY 7, 2013

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

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 of Interview begins on page 6 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Application No.: 12/778,052
Filing Date: - May 11, 2010

AMENDMENTS TO 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 response to at least changes in 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 setpoint at 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;-and

detecting a manual change to the first 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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Application No.: 12/778,052
Filing Date: May 11, 2010

5. (Original) A method as in Claim 1 in which at least one remote processor is

in communication with said thermostatic control device.

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

located in the same structure 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 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 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 change to 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.
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Filing Date: May 11, 2010

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 processor is

in communication with said thermostatic control device.

14. (Original) A method as in Claim 13 in which said remote processor is 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. (Previously Presented) An apparatus for detecting manual changes to 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

measurements relating 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 changes in outside temperatures;
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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

processor is in communication with said programmable communicating thermostat.

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

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

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

programming for said programmable communicating thermostat.
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Application No.: 12/778,052
Filing Date: May 11, 2010

SUMMARY OF 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 amendments to claim 1 as set forth above.

Principal Arguments and Other Matters »

Please see the remarks set 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.
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Application No.: 12/778,052
Filing Date: May 11, 2010

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 claimed invention 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 change to 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
owned by of the present application's assignee:

: Filing Attorney
Inventors Appl. No. Date Docket No. Title
. System And Method For Using A
Steinberg | 60/963,183 | 5/43/07 | EFACT.003PR | Network Of Thermostats As Tool

ot al. Now Expired To Verify Peak Demand Reduction
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Application No.: 12/778,052

Filing Date: May 11, 2010
Filing Attorney
Inventors Appl. No. Date Docket No. Title
. System And Method For
Steinberg | 80/944,011 | 44,17/57 | EFACT.005PR | Calculating The Thermal Mass Of
et al. Now Expired A Buildi
uilding
Steinberg 12/183,990 System And Method For Using A
ot al Now Pat. 07/31/08 | EFACT.003A | Network Of Thermostats As Tool
’ 7,908,117 To Verify Peak Demand Reduction
Steinberg 12/183,949 System And Method For Using A
ot al Now Pat. 07/31/08 | EFACT.004A | Network Of Thermostats As Tool
) 7,908,116 To Verify Peak Demand Reduction
Steinberg 12/211,733 System And Method For
et al Now Pat. 09/16/08 | EFACT.005A Calcgla_tlng The Thermal Mass Of
) 7,848,900 A Building
Steinberg 12/211,690 System_And Method For
ot al Now Pat. 09/16/08 | EFACT.006A | Evaluating Changes In The
) 8,019,567 : Efficiency Of An HVAC System
System, Method And Apparatus
. 61/215,816 For Dynamically Variable
Steinberg Now Expired 05/11/09 | EFACT.008PR Compressor Delay In Thermostat
To Reduce Energy Consumption
. System, Method And Apparatus
S"Z't";’frg S;f;iffg | | 05/08/09 | EFACT.009PR | For Just-In-Time Conditioning
' P Using A Thermostat
System, Method And Apparatus
Steinberg 61/215,999 For Identifying Manual Inputs To
et al. Now Expired 05/12/09 | EFACT.007PR And Adaptive Programming Of A
Thermostat
System And Method For Using
Cheung 12/498,142 Rar_nped Setpoint Temperature
et al Now Pat. 07/06/09 | EFACT.010A | Variation With Networked
' 8,010,237 Thermostats To Improve
Efficiency
System And Method For Using A
12/502,064 ! !
Steimberg |  NowPat | 07/13/09 | EFACT.011A ’:ﬁtgggtiiE;?"gg::;ﬂf;’f:n‘\s
T Energy Management System
Steinberg 12/773,690 System, Method And Appafatus
ot al Published 05/04/10 | EFACT.009A | For Just-In-Time Conditioning
' 2010/0318227 Using A Thermostat
System, Method And Apparatus
12/774,580 - .
. ) For Dynamically Variable
Steinberg 20?8?852;;57 05/05/10 | EFACT.008A Compressor Delay In Thermostat
To Reduce Energy Consumption
System And Method For Using A
. 12/788,246 ) . .
. L Mobile Electronic Device To
Steinberg | 20??%?33;93 05/26/10 | EFACT.012A Optimize An Energy Management
System
-8-
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Application No.: 12/778,052

Filing Date: May 11, 2010
Filing Attorney
Inventors Appl. No. Date Docket No. Title
System And Method For
12/860,821 A .
Steinberg | NowPat. | 08/20/10 | EFACT.013A 8"""?'.2'"9 Use Of Plug-In Air
8.090 477 onditioners And Portable
T Heaters
Steinberg 12/959,225 System And Method For
ot al Now Pat. 12/02/10 | EFACT.005C1 | Calculating The Thermal Mass Of
) 8,131,497 A Building
Steinberg ‘| 13/037,162 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
ot al Published 08/26/11 | EFACT.010C1 | Variation With Networked
: 2011/0307103 Thermostats To Improve
Efficiency
Steinberg 13/230,610 System And Method For
ot al Published 09/12/11 | EFACT.006C1 | Evaluating Changes In The
) 2012/0065935 Efficiency Of An HVAC System
System And Method For
13/329,117 A .
Steinberg | NowPat. | 12/16/11 | EFACT.013C1 8523};@:2@?@‘;5’#2;2 Alr
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
ot 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
et al 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.014A Units In Multi-Unit Chiller-Based
Systems
System And Method For
13/725,447 L .
Steinberg | Published | 12/21/12 | EFACT.013C2 8"“"?'.2'”9 Use Of Plug-In Air
2013/0144445 onditioners And Portable
Heaters

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 access to the full file histories of these matters

-9-
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Application No.: 12/778,052
Filing Date: May 11, 2010

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 these file histories online for past, current, and
future information about these matters. Also, if the Examiner cannot readily access
these file 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 order to
make the references of 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 any prior 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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Application No.: 12/778,052
Filing Date: May 11, 2010

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 withdrawal of 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.

Respecitfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: /7-12- Zolz By: Q@é,u, . ("C.,o.\

John R. King
Registration No. 34, 362
Attorney of Record
Customer No. 20995
(949) 760-0404

15616856
071213

-11-
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Docket No.: EFACT.007A Customer No. 20995

INFORMATION DISCLOSURE STATEMENT

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. : 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 Statement is 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.

Respectfully submitted,
KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: 7-12Z-72013 Qﬂéﬂ& = fc\/\ﬂ(

John R. King
Registration No. 34, 362
Attorney of Record
Customer No. 20995
(949) 760-0404

15786402:ad
071113

PETITIONER GOOGLE EX. 1008



PTO/SB/08 Equivalent

Application No. 12/778,052
INFORMATION DISCLOSURE Filing Date May 11,2010
ST ATEMENT BY APPLICANT First N'amed Inventor | John Douglas Steinberg
Art Unit 3744
(Multiple sheets used when necessary) Examiner Norman, Marc E.
SHEET 1 OF 2 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 Name of Patentee or Applicant Relevant Passages or
Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

1 6,400,956 06-02-2002 Richton

2 8,457,797 06-04-2013  |Imes, et al.

3 2010/0289643 11-18-2010  [Trundle, et al.

4 2011/0046792 02-24-2011 Imes, et al.

5 2011/0046798 02-24-2011 Imes, et al.

6 2011/0046799 02-24-2011 Imes, et al.

7 2011/0046800 02-24-2011 Imes, et al.

8 2011/0046801 02-24-2011 Imes, et al.

9 2011/0051823 03-03-2011 Imes, et al.
10 2011/0054699 03-03-2011 Imes, et al.
1 2011/0054710 03-03-2011  |Imes, et al.
12 2011/0173542 07-14-2011 Imes, et al.
13 2011/0202185 08-18-2011  |Imes, etal.
14 2011/0214060 090-01-2011  |Imes, et al.
15 2011/0224838 09-15-2011 Imes, et al.
16 2011/0246898 10-06-2011 Imes, et al.
17 2011/0307101 12-15-2011 Imes, et al.
18 2012/0023225 01-26-2012  |Imes, et al.
19 2012/0046859 02-23-2012 Imes, et al.
20 2012/0064923 03-15-2012  |Imes, et al.
2 2012/0072033 03-22-2012  |Imes, et al.
22 2012/0093141 04-19-2012  |Imes, et al.
23 2012/0101637 04-26-2012 Imes, et al.
24 2012/0135759 05-31-2012  |Imes, etal.
25 2012/0215725 08-23-2012  |imes, et al.
26 2012/0221718 08-30-2012  |Imes, et al.
27 2012/0252430 10-04-2012 Imes, et al.
28 2012/0324119 12-20-2012  |Imes, et al.
29 2013/0053054 02-28-2013  |Lovitt, et al.

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent

Application No. 12/778,052
INFORMATION DISCLOSURE Filing Date May 11, 2010
STATEMENT BY APPLICANT First N.amed Inventor | John Douglas Steinberg
Art Unit 3744
(Multiple sheets used when necessary) Examiner Norman, Marc E.
SHEET 2 OF 2 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 Name of Patentee or Applicant Relevant Passages or
) Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

30 2013/0054758 02-28-2013  |Imes, et al.
31 2013/0054863 02-28-2013  |Imes, et al.
32 2013/0060387 03-07-2013  |Imes, et al.
33 2013/0144453 06-06-2013 | Subbloie

34 2013/0167035 06-27-2013  |Imes, et al.

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Publication Pages, Columns, Lines
Examiner |Cite| Country Code-Number-Kind Date Name of Patentee or Where Relevant Passages T
Initials | No. Code MM-DD-YYYY Applicant or Relevant Figures
Example: JP 1234567 A1 Appear

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite| Include name of 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.

3

o1

Brush, et al., Preheat — Controlling Home Heating with Occupancy Prediction, 2013

3

[<2]

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

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

16784819:ad
071113

Examiner Signature Date Considered

*Examiner: [nitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T' - Place a check mark in this area when an English language Translation is attached.
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Electronic Patent Application Fee Transmittal

Application Number:

12778052

Filing Date:

11-May-2010

Title of Invention:

AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO

First Named Inventor/Applicant Name: John Douglas Steinberg

Filer:

John R. King/Amy Durrant

Attorney Docket Number: EFACT.007A

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Amount
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Submission- Information Disclosure Stmt

2806
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Electronic Acknowledgement Receipt

EFS ID: 16306427
Application Number: 12778052
International Application Number:
Confirmation Number: 5650

Title of Invention:

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

First Named Inventor/Applicant Name:

John Douglas Steinberg

Customer Number:

20995

Filer: John R. King/Gustavo Lopez
Filer Authorized By: John R.King
Attorney Docket Number: EFACT.007A
Receipt Date: 12-JUL-2013
Filing Date: 11-MAY-2010
Time Stamp: 18:20:46

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $90

RAM confirmation Number 5438
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 overpayment as 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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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
461662
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Document Description Start End
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Warnings:
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Warnings:
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144968
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Warnings:

Information:

1253996
7 Non Patent Literature EFACT-007A_REF38.pdf no 18
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71834

Warnings:

Information:

30380
8 Fee Worksheet (SB06) fee-info.pdf no 2

7cea7454517ch3310ca7657f17194173d24
26aal

Warnings:
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Total Files Size (in bytes):l 22688929

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Appiication or Docket Number | Filing Date

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

Substitute for Form PTO-875 12/778,052 05/11/2010 I:l To be Mailed
ENTITY: [ LARGE [X] smALL [] MICRO
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), o (c))
|:] SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A NA
TOTAL CLAIMS ) N
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS A N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
ASF;PCI’_’lgﬁﬂISN SIZE FEE for small entity) for each additional 50 sheets or
( 18(5)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= 07/12/2013 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | [qaerer - 23 Minus | - 23 -0 x 40 = 0
5 5
G s R ey -3 Minus | 3 -0 x $210= 0
<§( l:l Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total (37 cFR " o
Ll t1.160) (37 Minus = X3 =
= BT E inus | - - xs -
Z D Apolicati .
] pplication Size Fee (37 CFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE

/ANDREA FREEMAN/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found 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 USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650
20995 7590 06/17/2013
EXAMINER
KNOBBE MARTENS OLSON & BEAR LLP | |
2040 MAIN STREET NORMAN, MARC E
FOURTEENTH FLOOR T Py——
IRVINE, CA 92614 | | |
3744
| NOTIFICATION 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):

Jjayna.cartee@knobbe.com
efiling @knobbe.com

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

. . , 12/778,052 STEINBERG ET AL.
Applicant-Initiated Interview Summary i i
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: 11 June 2013.

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

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

Issues Discussed X101 [J112 [J102 []103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.

Identification of prior art discussed:

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

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 substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, 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, whichever is 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 proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

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

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

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

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling 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
substance of 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 personal interview, 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-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if 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)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the 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 arguments is sufficient if 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 outcome of 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 substance of an interview. If the record is not complete and
accurate, the examiner will 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 send a 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’s initials.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/778,052 05/11/2010 John Douglas Steinberg EFACT.007A 5650
20995 7590 05/07/2013
EXAMINER
KNOBBE MARTENS OLSON & BEAR LLP | |
2040 MAIN STREET NORMAN, MARC E
FOURTEENTH FLOOR T Py——
IRVINE, CA 92614 | | |
3744
| NOTIFICATION 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):

Jjayna.cartee@knobbe.com
efiling @knobbe.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
12/778,052 STEINBERG ET AL.

Office Action Summary Examiner Art Unit AlA (First Inventor o File)
MARC NORMAN 3744 SN‘Z“’S

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 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.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

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

Status
1)XI Responsive to communication(s) filed on 27 February 2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 1-23 is/are pending in the application.

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

6) X Claim(s) 9-23is/are allowed.

7)X Claim(s) 1-8is/are rejected.

8)[1 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
hitp/raww.usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHfeedback@uspto.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] 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)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[JSome* ¢)[] None of the:
1. Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
Interim copies:
a)[J Al b)[JSome c)[JNone of the: Interim copies of the priority documents have been received.

Attachment(s)
1) IZ Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) Iz Information Disclosure Statement(s) (PTO/SB/08) D 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 No./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:

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and
requirements of this 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 thus is 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 having eligible subject matter under 35 USC 101.

Allowable Subject Matter

Claims 9-23 are allowed.

PETITIONER GOOGLE EX. 1008



Application/Control Number: 12/778,052 Page 3
Art Unit: 3744

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MARC NORMAN whose telephone number is (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 number for 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 Customer Service 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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Notice of References Cited

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12/778,052 STEINBERG ET AL.
Examiner Art Unit
MARC NORMAN 3744 Page 1 of 1

U.S. PATENT DOCUMENTS

* Document Number Date Name Classification
Country Code-Number-Kind Code MM-YYYY
* | A | US-6,454,177 B1 09-2002 Sasao et al. 236/46R
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Date received: 3/23/11 MN/

_ PTO/SB/08 Equivalent
Application No. 12/778052
INFORMATION DISCLOSURE Filing Date 05-11-2010
STATEMENT BY APPLI CANT First N.amed Inventor | Steinberg, John Douglas et al
Art Unit 3744
(Multiple sheets used when necessary) Examiner
SHEET 1 OF 1 Attorney Docket No. | EFACT.007A
U.S. PATENT DOCUMENTS
Eﬁ?ai:;er ﬁ;&_} NumbeDro _c %‘rr]neinéoN:? (s;‘e;nown) P&:}Lﬁg%‘&?f Name of Patentee or Applicant ls:lg\e;:'rl?;gggggs_ lgstZ\II:vzre;t
Example: 1,234,567 B1 Figures Appear
1 5,682,949 11-04-1997 Ratcliffe et al.
2 5,818,347 10-06-1998 Dolan et al.
3 5,977,964 11-1999 Williams et al.
4 6,912,429 06-2005 Bilger
5 7,061,393 06-2006 Buckingham et al.
6 7,242,988 07-2007 Hoffberg et al.
7 7,260,823 08-2007 Schiack et al.
8 7,483,964 01-2009 Jackson et al.
9 H2176 12-2006 Meyer et al.
10 2006/0045105 A1 03-2006 Dobosz et al.
1 2007/0146126 A1 06-2007 Wang
12 2008/0281472 A1 11-2008 Podgorny et al.
13 2009/0052859 A 1 02-2009 Greenberger et al.
14 2010/0156608 A1 06-2010 BAE et al.
15 2010/0162285 A1 06-2010 Cohen et al.
FOREIGN PATENT DOCUMENTS
ciominer |t o poen FA OO | P | ameotememeor | ML [
Example: JP 1234567 A1 MM-DD-YYYY Relevant Figures Appear
NON PATENT LITERATURE DOCUMENTS
Examiner | Gite | [NClude name of 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.
16| Honeywell, "W7600/W7620 Controller Reference Manual, HW0021207, October, 1992
i (DDloEn!:r,ni;i‘tlg Termostats Draft Report SontrokothinSondis ia-Frogrammen
1g|WETTER, 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
gggﬁ;wo corresponding date provided.
N/
Examiner Signature /Mare Norman/ Date Considered 04/16/2013
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*Examiner: [nitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.
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Reexamination

Applicant(s)/Patent Under
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MARC NORMAN 3744
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= Allowed + Restricted I | Interference o) Objected
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Final Original |04/16/2013
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Symbol Date Examiner
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Symbol Date Examiner
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Class Subclass Date Examiner
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Date received: 2/27/13 NN/
: PTO/SB/08 Equivalent

Application No. 12/778052
INFORMATION DISCLOSURE Filing Date 05-11-2010
STATEMENT BY APPLICANT First N'amed Inventor | Steinberg, John Douglas et al
Art Unit 3744
(Multiple sheets used when necessary) Examiner Unknown
SHEET 1 OF 3 Attorney Docket No. EFACT.007A
U.S. PATENT DOCUMENTS
ET;;:P:r ?\li:f Numbgr° _c ;ﬁznéy;?(?fel:nown) P“::,lli_cl::)agc_)?\(l)\(a;e Name of Patentee or Applicant gggi:hgggjsrg:;é: lg?;‘e,},:ve;t
Example: 1,234,567 B1 Figures Appear
1 4,136,732 01-1979 Demaray et al.
2 4,341,345 07-1982 Hammer et al.
3 4,475,685 10-1984 Grimado, et al.
4 4,655,279 04-1987 Harmon
5 5,244,146 09-1993 Jefferson et al.
6 5,270,952 12-1993 Adams et al.
7 5,314,004 05-1994 Strand et al.
8 5,462,225 10-1995 Massara et al.
9 5,544,036 - |08-1996 Brown et al.
10 5,555,927 09-1996 Shah
11 6,115,713 09-05-2000  |Pascucci, et al.
12 6,260,765 07-2001 Natale et al.
13 7,356,384 04-2008 Gull, et al.
14 7,644,869 01-2010 Hoglund et al.
15 7,784,704 08-31-2010 Harter
16 7,848,900 12-07-2010 Steinberg, John Douglas et al.
17 7,894,943 02-22-2011 Sloup et al.
18 7,908,116 03-15-2011 Steinberg, John Douglas et al.
19 7,908,117 03-15-2011 Steinberg, John Douglas et al.
20 8,010,237 08-30-2011  |Cheung, Leo et al.
21 8,019,567 09-13-2011 Steinberg, John Douglas et al.
22 8,090,477 01-03-2012 Steinberg, John Douglas .
23 8,131,497 03-06-2012 Steinberg, John Douglas et al.
24 8,131,506 03-06-2012 Steinberg, John Douglas et al.
25 8,180,492 05-15-2012 Steinberg, John Douglas
26 8,340,826 12-25-2012 Steinberg, John Douglas
27 13/523,697 06-14-2012 Hublou, et al.
.28 13/725,447 12-21-2012 Steinberg, John Douglas
29 2004/0176880 09-09-2004 Obradovich, et al. v
Examiner Signature /Marc Norman/ |Date Considered 04/16/2013
*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.
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PTO/SB/08 Equivalent

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application No.

12/778052

Filing Date

05-11-2010

First Named Inventor

Steinberg, John Douglas et al

Art Unit 3744
(Multiple sheets used when necessary)' Examiner Unknown
SHEET 2 OF 3 Attorney Docket No. | EFACT.007A

U.S. PATENT DOCUMENTS

E;:?ai?:r (glictf Numbgro -c ;?;;Znégl;;n (t/?fe Iinown) P“l;[:,:i_ﬁgfcfya;e Name of Patentee or Applicant :;gsz}\?;g]sns‘:;: ]gfz‘e,\{:\?arﬁt
Example: 1,234,567 B1 Figures Appear
30 2006/0214014 09-28-2006 Bash, et al.
31 2007/0045431 03-03-2007 Chapman, et al.
32 2008/0198549 08-21-2008 Rasmussen, et al.
33 2009/0240381 09-2009 Lane
34 2009/0281667 11-2009 Masui, et al.
35 2010/0019052 01-2010 Yip
36 2010/0070086 03-2010 Harrod, et al.
37 2010/0070089 03-2010 Harrod, et al.
38 2010/0070093 03-2010 Harrod, et al.
39 2010/0211224 08-2010 Keeling, et al.
40 2010/0235004 09-2010 Thind
41 2010/0282857 11-11-2010 Steinberg
42 2010/0289643 11-2010 Trundle, et al.
43 2010/0308119 12-09-2010 Steinberg, et al.
44 2010/0318227 12-16-2010 Steinberg, et al.
45 2011/0031323 02-2011 Nold, et al.
46 2011/0290893 12-01-2011 Steinberg
47 2011/0307103 12-15-2011 Cheung, et al.
48 2012/0065935 03-15-2012 Steinberg, et al.
49 2012/0086562 04-12-2012 Steinberg
50 2012/0158350 06-21-2012 Steinberg, et al.
51 2012/0221151 A1 08-30-2012 Steinberg, John Douglas
52 2012/0221294 A1 08-30-2012 Steinberg, John Douglas et al.
FOREIGN PATENT DOCUMENTS
Exeminer | Gt | coupiy Goce-NumberKind Code | | Date | NameotPatsriesor |y CRERSINEINES |
Example: JP 1234567 A1 MM-DD-YYYY Relevant Figures Appear
53 EP 0415747 03-06-1991 | Shaw, et al.
54 KR 10-1994-0011902 06-22-1994 | Koryo Digital Elect. Co.

Examiner Signature

/Marc Norman/

|Date Considered

04/16/2013

*Examiner: [nitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.
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PTO/SB/08 Equivalent

Application No. 12/778052

INFORMATION DISCLOSURE | Filing Date 05-11-2010
i First Named Inventor | Steinberg, John Douglas et al
STATEMENT BY APPLICANT ; el
: Art Unit ) 3744
(Multiple sheets used when necessary) Examiner Unknown
SHEET 3 OF 3 Attorney Docket No. | EFACT.007A

FOREIGN PATENT DOCUMENTS

. . Foreign Patent Document Publication Pages, Columns, Lines
Ef;g:\ser %';e Country Code-Number-Kind Code Date Namepf) f *;?Eﬂtee or Where Relevant Passages or T!
: Example: JP 1234567 A1 MM-DD-YYYY pp Relevant Figures Appear

55 KR 10-2000-0059532 10-05-2000 |Dang Hae System Co.

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite | INclude name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
N . . . . . . 1

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.

56 | Bourhan, et al., "Dynamic model of an HVAC system for control analysis”, Elsevier 2004

57| Emerson Climate Technologies, "Network Thermostat for E2 Building Controller Installation and
Operation Manual", 2007

58| Johnson Controls, “TB00HCx-3 Single-Stage Thermostats", 2006

59 | Written Opinion and Search Report for PCT/US2011/032537, dated 12/12/11 (our reference
EFACT.012WO)

60 | Comverge SuperStat Flyer, prior to June 28, 2007

61| Control4 Wireless Thermostat Brochure, 2006

62 Cooper Power Systems Web Page, 2000-2009

63| Enernoc Web Page, 2004-2009

64 | Enerwise Website, 1999-2009

65| Honeywell Programmable Thermostat Owner's Guide, www.honeywell.com/yourhome, 2004

PIER, Southern California Edison, Demand Responsive Control of Air Conditioning via Programmable
66 A
Communicating; February 14, 2006

67 | Proliphix Thermostat Brochure, prior to June 2007

14876325:ad
022013

Examiner Signature /Mare Norman/ 1Date Considered 04/16/2013

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 5650
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EFACT.007A PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor : 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 : Unkhown
* Art Unit . 3744
Conf No. : 5650
PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Prior to the examination of the above-captionéd 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 page 6 of this paper.
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Application No.: 12/778,052
Filing Date: May 11, 2010

AMENDMENTS TO THE CLAIMS
Please amend Claims 1, 9 and 17 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 temperaturesu inside

the structure in response to at least changes in 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 setpoint at 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 to the first 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 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.

5. (Original) A method as in Claim 1 in which at least one remote processor is
in communication with said thermostatic control device.
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6. (Original) A method as in Claim 5 in which said remote processor is not

located in the same structure 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
programmabile.

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 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 change to 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 temperature in a structure.
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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 which at least one remote processor is

in communication with said thermostatic control device.

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

15. (Original) A rhethod as in Claim 13 in which said remote processor sets
programming for said thermostatic controller.

16. (Original) Avsys'tem 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:

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 6utside temperature

measurements relating 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 changes in 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

processor is in communication with said programmable communicating thermostat.

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

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

23. (Original) An apparatus as in claim 20 in which said remote processor sets
programming for said programmable communicating thermostat.
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Filing Date:

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.

OTHER APPLICATIONS OF ASSIGNEE

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

owned by of the present application's assignee:

Filing Attorney
Inventors Appl. No. Date Docket No. Title
; System And Method For Using A
Stelnflrg ,\?gfg’(gif: " | 08/03/07 | EFACT.003PR | Network Of Thermostats As Tool
: To Verify Peak Demand Reduction
. System And Method For
Steinberg | 60/944,011 | 1/47/07 | EFACT.005PR | Caloulating The Thermal Mass Of
et al. Now Expired o
A Building
Steinberg 12/183,990 System And Method For Using A
ot al Now Pat. 07/31/08 | EFACT.003A Networ_k Of Thermostats As Toql
) 7,908,117 To Verify Peak Demand Reduction
Steinberg 12/183,949 System And Method For Using A
ot al Now Pat. 07/31/08 | EFACT.004A | Network Of Thermostats As Toql
) 7,908,116 To Verify Peak Demand Reduction
Steinberg 12/211,733 System And Method For
ot al. Now Pat. 09/16/08 | EFACT.005A | Calculating The Thermal Mass Of
' 7,848,900 A Building
Steinberg 12/211,690 System And Method For
ot al ~ Now Pat. 09/16/08 | EFACT.006A | Evaluating Changes In The
' 8,019,567 Efficiency Of An HVAC System
System, Method And Apparatus
. 61/215,816 For Dynamically Variable
Steinberg Now Expired 05/11/09 | EFACT.008PR Compressor Delay In Thermostat
, To Reduce Energy Consumption
; System, Method And Apparatus
Steinberg | 61/215,657 | c0/0 | EFAGT.009PR | For Jusi-inTime Conditioning
et al. Now Expired .
Using A Thermostat
: System, Method And Apparatus
Steinberg 61/215,999 For Identifying Manual Inputs To
et al. Now Expired 05/12/09 | EFACT.007PR And Adaptive Programming Of A
Thermostat
-6-
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Filing Attorney
Inventors Appl. No. Date Docket No. Title
System And Method For Using
Cheun 12/498,142 ‘ Ramped Setpoint Temperature
ot al g Now Pat. 07/06/09 | EFACT.010A | Variation With Networked
’ 8,010,237 Thermostats To Improve
Efficiency
System And Method For Using A
12/502,064 . g
. . Networked Electronic Device As -
Steinberg . Now Pat. 07/13/09 | EFACT.011A
8,180,492 An Occupancy Sensor For An
Energy Management System
Steinber 12/773,690 System, Method And Apparatus
et al 9 Published 05/04/10 | EFACT.009A | For Just-In-Time Conditioning
’ 2010/0318227 Using A Thermostat
System, Method And Apparatus
12/774,580 X ’
Steinberg | Published | 05/05/10 | EFACT.008A g‘c’;n%{g:;gfg'ey,a\;a{ e roetat
2010/0282857 To Reduce Energy Consumption
System, Method And Apparatus
. 12/778,052 : e
Steinberg 7 For Identifying Manual inputs To
et al. 20'?8%'3383;119 05/11710 | EFACT.007A And Adaptive Programming Of A
Thermostat
12/788.246 System And Method For Using A
Steinberg | _Published | 05/26/10 | EFACT.012a | Mlopite Eledtionic Device To
2011/0290893 S)F/)stem gy Manag
System And Method For
12/860,821 L .
Steinberg | NowPat. | 08/20/10 | EFACT.013A | Qpirizing Use Of Plug-in Air
8,090,477 Heaters
Steinber 12/959,225 System And Method For
et al g Now Pat. 12/02/10 | EFACT.005C1 | Calculating The Thermal Mass Of
' 8,131,497 A Building
Steinberg 13/037,162 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
ot al Published 09/12/11 | EFACT.006C1 | Evaluating Changes In The
' 2012/0065935 Efficiency Of An HVAC System
System And Method For
13/329,117 A .
Steinberg | NowPat. | 12/16/11 | EFACT.013c1 | OPtimizing Use Of Plug-In Air
8.340 826 Conditioners And Portable
T Heaters
-7-
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Filing Attorney
Inventors Appl. No. Date Docket No. Title
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 13/499,729 System _And Method For
ot al. Published 03/01/12 | EFACT.005C2 Calcglgtmg The Thermal Mass Of
2012/0158350 A Building ,
Steinberg 13/4Q9,697 System And Method For Using A
ot al Published 03/01/12 | EFACT.004C2 | Network Of Thermostats As Toql
) 2012/0221294 To Verify Peak Demand Reduction
System And Method For
Hublou Optimizing Use Of Individual Hvac
etal. 13/523,697 1 06/14/12 | EFACT.014A | \jriic i Multi-Unit Chiller-Based
Systems
System And Method For
: Optimizing Use Of Plug-In Air
Steinberg 13/725,447 12/21/12 | EFACT.013C2 Conditioners And Portable
Heaters

Applicant notes that cited references, office actions, responses and notices of
allowance currently exist or will exist for the above—referehced matters. Applicant also
understands that the Examiner has access to sophisticated online Patent Office
computing systems that provide ready access to 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 these file histories online for past, current, and
future information about these matters. Also, if the Examiner cannot readily access
these file 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 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. Applicant respectfully requests the
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Examiner to consider the pending claims in connection with the submitted.references in
order to make the references of 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, the Applicants are 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. | |

The Applicants reserve 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 any prior 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- 70/ By: Q@&u_ . M

John R. King
Registration No. 34,362
Attorney of Record
Customer No. 20,995
(949) 760-0404

14874690:ad
022713
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Docket No.: EFACT.007A Customer No. 20,995

INFORMATION DISCLOSURE STATEMENT

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 . Unknown

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 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 Commissioner is 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: 2-21-20(3 By: Qﬂgf/\"- = /'a'\ﬂ

John R. King
Registration No. 34, 362
Attorney of Record
Customer No. 20,995
(949) 760-0404

14876335:ad
022013
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@ Comfort integration and energy efficient method of air conditioning.

&) An air conditioned space is cooled within a narrow target zone (as depicted on a psychrometric type chart)
within which human occupants of the conditioned space would fesl thermally comfortable, wherein factors
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
the conditioned space 104, inherently conirolling humidity by control of effective dehumidifier size 102 while
maintaining a low face velocity of air and a high velocity of coolant flow, but varying either, or both, dehumidifier
size 102 and the leaving air temperature if humidity ratio falls below four or exceeds thirteen grams of water per

kilogram of dry air.
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METHOD AND MEANS OF 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
ASHRAE Standard 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 aftention:

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° G, 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 proposes tighter limits 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 asymmetry 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 flow. 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 load 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 stuify,
stagnant air complaints but frequently resulis 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 based empirical equations have been 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

2
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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. Olesen in 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 o 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 of all the above listed 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 ouiput by the person in a steady state situation is equal to the metabolic rate.
Some of 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 be lost to the surroundings if the person's
basal temperature is to remain constant without the body invoking the thermoregulatory reactions of heavy
sweating if 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, Qs and by transfer through
the lungs, that is by respiration, Qyes.

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, Eq.

The loss by respiration is substantial. it can be divided into a convective loss C,.s and an evaporative
loss Ejes-

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/m2 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 as if 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 m2. ~C/W. The clothing also changes the surface area through
which heat and moisture are exchanged with the surroundings and hence a small correction must be made
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 f, [(tg + 273)* - (t, + 273)*]
- fo e (e - ta)
+ 3.05[5.73-0.007(M-W)-p,]
+ 0.42[(M-W) - 58.15]
+ 0.0173 M(5.87 - pa)
+ 0.0014 M(34 - t,)
where t=¢y = 35.7 - 0.0275 (M-W)
- kg [(M-W)
- 3.05[5.73 - 0.007(M-W) - pa]
- 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?
fa= Ratio of surface area of clothed body to that of nude body
ty = Temperature of surface of clothing, ‘c
t,= mean radiant temperature received by subject, e
he= convective heat transfer coefficient W/m2K
t,= air temperature in conditioned space, ~ C
p.= partial pressure of water vapour in air, kPa
k = 0.155m2. ° C/(clo.W) = a unit conversion
le = intrinsic clothing insulation.

The values of h; and f; are given by
2.38 (tyt,)025 for 2.38 (trta)>12.1 YV
h, =
12.1 V for 2.38 (ty-t,)*?5<12.1yV
fa =
1.00 + 0.2 I for I <0.5 clo
1.05 + 0.1 [ for Iy >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
between the internal heat production and the heat loss o 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 be fitted 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
percent will be satisfied, if
-05<PMV < + 05.

These limits define the range of conditions within which the thermal environment is controlled according
to the present invention. It may be noted that even for a 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 successiul in satisfying the thermal comfort criteria at peak load conditions,
few if any have been able also to 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 development of
the "sick building syndrome". The problem stems from a fundamental incompatibility between the
recommendations of the Standard and the means by which conventional 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 comifort 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 nartow "target zones" must embrace the wide range of clothing worn by occupants of an air
conditioned space during the operating year, the diverse ranges of activity by the occupants varying from
sedentary (met=1) to very active (met=3), and the need to consider relative air velocity (velocity of air over
occupants 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 occupant related 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 recommended 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 zone itself may be "moved" on a psychrometric chart, manually or automatically (or a combination of
both), by changing control set points to accommodate changes in occupant clothing or activity, changes in
the level of direct salar or other thermal radiation and changes in ambient conditions. Provided the building
design avoids excessive direct solar input through windows, diurnal adjustment is 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’ ciothing
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 sffective 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 occupant activity, 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 also utilise this invention with considerable
advantage if differences between the requirements of different rooms are not large, and/or if the CAV
system allows stepwise changes of 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 satisfy 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 lower limits 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. 8A 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, fo 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 CAV 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 (dashed lines).

As described in the specification of the LFV-HCV U.S. patent 49112740, the equilibrium room condition
of a conventional VAV system, 3, is at a higher room humidity ratio than that for the LFV-HCV room
condition, 3. As indicated in this example the equilibrium condition for the conventional system may rise 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, more critical
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 comiort 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. Charts 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 set of 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 dashed lines represent comfort conditions for high activity (3 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 mi/s, although occupants may feel thermally comnfortable, 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 satlsfachon is felt by sedentary subjects
wearing medium clothing (1.0 clo) in an operative temperature of 24° C and by lightly aitired (0.5 clo)
subjects performing high activity in an operative temperature of 14° C. Similarly on a hot summer day (nght
hand and left hand sets of curves which assume that occupanis are attired in light clothmg) 26°C,19°C
and 14° C 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° G relates to air
velocity < 0.1 m/s. (The 1.5 m/s figure greatly exceeds ASHRAE recommendations but is shown to illusirate
the effect of velocity).

On all the charts air velocity variations narrow the available area of optimum comfort. The authoritative
ASHRAE Standard ASHRAE 55-1981 specifies:

"Summer: the average air movement in the occupied zone shall not exceed 0.25 m/s.”
"Winter: the average air movement in the occupied zone shall not exceed 0.15 m/s."

Note that the maximum time-average air movement allowed in the occupied zone is 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 movement that 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 G increase in zone
temperature. In this instance the increase in air movement increases the rate of heat transfer from
occupants to compensate for the 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 movements 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 volume flow 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
multizone 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 damper setlings to
maintain the zone dry bulb temperature, the fan volume flow rate is regulated by one of a number of
conventional methods to be compatible with the combined effect of the damper settings in the various
zones.

However the LFV-HCV method is 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-
mance over the full operating range,
the system has a greater capacity to accommodate simultaneous multizone range variation, and
the system uses less energy.

The following is 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 number of zones
on a typical level of a high-rise office building located in a temperate climate. A room summer dry bulb
temperaiure 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 85 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 the 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 open circle the performance of the LFV-HCV
system for peak conditions, without comfort integration. During humid pari-load conditions, which occur
most frequently during the Autumn, typical clothing will be a little heavier and the chart of Fig. 5B is
applicable. The part load condition without comfort integration is again indicated by an open circle.

First, with reference io the peak icad 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. However it 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 ventilation is 7.5 litres 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/HCV invention, to offset both sensible and latent loads at the lower room sensible heat
ratio of 0.67, a commonly occurring ratic 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 system, 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 resulis in a higher relative velocity than that at peak
load.

Although the above example is 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, inter alia.

An examination of the charts of Figs. 5A and 5B clearly indicates that the operative temperature in the
air 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 moment and 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 temperature in all the zones. In the cited example it 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 valuss 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
(whers 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 have 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 arsa 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 o present a new method of air conditioning in which human comfort
and proper air 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 method of this invention can also be extended, with
maodification, 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 movement are also within
acceptable limits. For summer conditions assuming clothing insulation is approximately 0.5 clo, the range is
22.8°C to 26.1° C. For humid part load conditions occurring in the Autumn when clothing 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, both 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 occupants. 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 0.6° C for each 0.1 clo donned (at the lower limit) or
removed (at the upper limit). 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 part-
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 fo the ASHRAE Standard and to the thermal conditions found to 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 fall 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 appended to 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° G at 65 per cent part
load to 22.8° G 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. If
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 m/s. 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. 8A, 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. Coolant is 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)..........cccceeuas thermometer 112
conditioned space operative temperature directly or via....globe thermometer 113
conditioned space humidity (optional).........ccceovenen. humidity sensor 126
return air temperature.......... thermometer 114
supply air volume flow rate (optional) ......ccceewivnne. via 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 have the facility 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. 6A
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 means of 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.....thermometer 112
conditioned space operative temperature...directly or via......globe thermometer 113

11
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zone and return air temperature....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 controller, as indicated by
121, and then communicated to all zones via the LAN 140 if a distributed control system, as illusirated, 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 seitings 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 calculation or from 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 AHU...temperature 123
enthalpy difference between return air and ambient.....enthalpy difference 124
fan motor speed..................tachometer 134
supply air damper satting (if fitted).........cccoceieee angle 125
coolant throtile 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 damper setting (if fitted)........ccccceceenene. angie 133
spill air damper setting (if active)........coeeeeeee. angle 107
ventilation air damper setting (if active)...................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 sets forth the conirol 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 setiings is required. The following description relates to the use of a programmable
confroller in the absence of direct sensing of humidity. With humidity sensing the complete comfort
eguation and predicted mean vote can be solved as detailed earlier in this specifioation.

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 data.

The local zone control 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 to bring the 'offset’ within the acceptable range.

The above functions are embodied in the zone control logic diagram, Fig. 8, for a VAV system. In the
most preferred embodiment the optimum air temperature in the zone is calculated direcily from the comfort
equation to yield L =0. Both humidity and mean radiant sensors must be fitted for this embodiment.

12
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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 g 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 measurement of the rise in temperature of the supply air between inlet o and outlet
from the zone. The zone sensible load is then calculated from Qs = ps Qs Cp {ta - 1) where pg is the
density of the supply air, ¢, 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
Qs =mc, At where m is the mass flow rate of air and At is the temperature difference across the load.

(b) The actual operative temperature is approximately equal to the average of the mean radiant
temperature 1, and the temperature t, 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 amount of heat
by radiation as in the actual non-uniform room. It can be calculated if the room geometry and the
temperatures of 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™ ig. 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

t = fg + kv (igta)

where temperatures are expressed in Celsius degrees, velocity is in metres per second and k = 2.2.

It has been found in tests that natural convection places a lower limiting value on the velocity v. Thus the
above equation should carry the qualifying statement "vz0.05 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)*%

A.P. 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. However the time constant for such a sensor is of the order of 30
minutes which, apart from its obirusive bulk, makes it unsuitable as a control sensor in a practical air
conditioning system. An integral part of the control system of the present invention 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 means 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 specifies 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 calcuiation from the
"comfort equation" and reference to 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
embodiment further 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 temperature is
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 then initiates corrective action by
changing the air temperature in the zone. Typically this would involve an increase or decrease of the air
flow to the zone which could be achieved by the opening or closing of the supply air damper in 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 may all 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 = 0.155m2 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 contrast, 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 worn 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 narrower is 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 culiure, on the type of activity, on the
time of year and on the early morning weather forecast. Within a given culture and type of activity, the time
of year can be determined from the block within the computer or controller and the likely variation about the
clothing typical of that time of year is dependent largely on the outside ambient temperature, which can be
measured directly. Thus estimates of 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 cooling period as it is usually easier
for a well clad person to remove a coat or jacket than for a lightly clad person to find means fo keep warm.

in addition fo 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 valve or valves 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 partioular 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
gs = Kivp
where K is a proportionality constant determined during design or during commissioning. Alternatively ds
could be calculated from a flow vs damper angle calibration.

From the measurement of gs may be obtained the guantity mc, = cyqgs, where m = mass flow rate of
air and
psCp = specific heat of air.
ps = density of supply air.

This quantity, when multiplied by the difference between the measured temperatures of the air leaving
the zone 1, and the air supplied to the zone t, yields the zone sensible heat load Qs, 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 load Q. which is due to transmission of heat through the walls, windows and, where appropriate, roof of
the building. Thus
Qstrans = Ka(tams - ta), Where Kz is the relevant factor in the building characteristic. Allowance could if
necessary be made for direct sun load on the wall or roof of the building.

It 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 Qswans 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 Qerane 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 transmitied 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 = OId Qsimernal + old Qstrans~
new Qs = new Qsinternat + NEW Qstrans-

But old Qsinternat = NeW Qsinternal
Hence new Qs =
old Qs - old Qstrans + NeW Qstrans
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= old Qs - K3 (tarqa - ta)
where tuqq 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)rqd = new Q4 (tarqd - ta)

or qsrqd = 01d Os - K3/
(t -t_)

:Cp arqgqd “a

P

The zone dampers can then be adjusted and information relayed to the AHU controlier.

As an example of the many additional capabilities of the type of control system described herein, any
discrepancy between the actual damper angle (@), 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 assoolatlon with the
LFV/HCV 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 set 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
measurement of 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 of all, relying on the manual adjustment of
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

_conirol 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 usuaily 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 air 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 constant to 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 heat ratio. 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 is admitted o 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 thermostat or coniroller is first reset to offset the load and to achieve as closely as
possible the required operative temperature. If insuificient 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 temperature 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 have 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 temperature will also be equal to the "master”
zone sensible temperature setting and no 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 throttfing valve. The temperature regulating means and valves controlled
by the controller operate in such manner as to limit the range of temperatures within the conditioned space
to between 22° C and 27 C as established by comfort standards.

Although the systems described use more energy than do the VAV systems for 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 diffsrence 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 severs
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 10 [26 C-12.4°C] = 13.6  C reduces the
6000 LPS requirement to 11.6/13.6 x 6000 = 5118 LPS.

(b) 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 room
temperature is reduced by 25 per cent. Thus, (0.25 x 0.25) or 6.25 per cent of the sensible 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. However it 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 purpose of this illustration that the three coil stages listed in Table 1
occur simultaneously and together set the simultaneous peak design load. We also assume that the
individual peak load energies, which occur at 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 combined 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 two 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 these 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 similar 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 load means a smaller chiller, cooling tower, piping and ductwork.

(b) There is an advantage in dehumidifier design. The reduced volume flow 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 number of rows of depth of the 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 its preferred- operative temperature and its
preferred relative velocity. Thus fewer air handling units may be required.

(d) The "Coanda effect” in siot 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 volume ratio 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 disturb the 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 the 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 small fans are inefficient. Furthermore unfiltered return air can be unhealthy
especially if photocopiers or smokers are located in the zone (Fanger, 1987). In the "comfort integrated”
system the decreased peak air 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 rooms will still receive a smaller volume of
outside air than do the simultaneously higher part load rooms.

(g) Air conditioning performance is improved over those systems designed to reset their supply air
temperatures 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 dehumidification 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
During 100% load
Rm dbt °C* 26°C 24°C
Supply air dbt °'C 12.4 12.4
Rm W g/kg 9.28 9
Rm RH % 44% 48%
Sim. Supply Air LPS 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
PART COIL STAGE
65% Load
Rm dbt °‘C* 23 24
Supply Air dbt °C 12.4 12.4
Rm W g/kg 10.6 10.6
Rm RE % 60% 57%
Supply Air Vol LPS 4000 3900
Rm Sens Load kw 51.0 54.3
Rm SHR 0.65 0.67
Tot. Cooling kw 88.4 50.2
Tot. Water LPS 4.5 4.5
Peak to 65% Part Load
Supply Volume RATIO 1.20 1.54
PART COIL STAGE
50%
Rm dbt °‘C* 22.8 24
Supply Air dbt °'C 12.4 12.4
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
Tot. Water LPS 2.8 3.0
Peak to 50% Part Load
Supply Volume RATIO 1.56 2,00

- - - - v " . " = o =~ 4> om = = m- ———— -

* As indicated on Fig. 3 charts it is assumed air dry bulb
mean radiant temperature, tr

temperature,

ta
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TABLE 2
PROJECTED PERFORMANCE OF AIR HANDLING UNIT AT SIMULTANEOUS PEAK
With Comfort Without Comfort
Integration Integration
kw LPS Kw LPS
West Zone at 55 per cent of A.H.U. Load 60.5 2640 63.8 3300
East, North & South Zones at 35 per cent of A.H.U. Load 31.0 1232 31.5 1365
Interior Zones at 10 per cent of A.H.U. Load 7.0 264 7.6 300
TOTAL 98.5 4136 102.9 4965

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 second of chilled water, and
(¢) 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 1o
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 tubes, and a throttle 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 o 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 said 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 per kilogram.
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 thermometar 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 method of 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 of air 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 temperatures differ therein,
(d) sensing ambient air temperature,
(e) providing an electronic controller with input data from (b), (c) and (d) hereof,
() 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 control so that the conditions in said
conditioned space require the ratio of air flow in a variable air volume system for fifty percent of the peak
sensible heat load to that for said peak sensible heat load to be not less than 0.85.
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 dehumidifier capacity
constant and resetting said air dry bulb temperaiure in the conditioned space, until the temperature in said
conditioned space approaches limits 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 humidity,
(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 and relative 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 reference to 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 known 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
physioal 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 means in said conditioned space,
and:
(a) air control means controlling relative air velocity within occupied regions of said space to lie 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 conirolling the temperature of supply air to said space, and dry bulb air
temperature within said space,
(c) coolant conirol valve means controlling effeotive size of said dehumidifier while maintaining coolant
velocity through said dehumidifier 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 control valves to control 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 velocity, 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, ambient air temperature sensing means,
and an electronic controller interconnecting said sensing means and control means to effect control 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 meires
per second through the conditioned space.
20. An air conditioner according to claim 18 wherein said temperature control means comprises said coolant
control valve means and said electronic controller varies the number of active coil portions of said
dehumidifier 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 air 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 slectronic control
means..
23. An air conditioner according to claim 17 wherein said control means are components of 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 air 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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KOREAN PATENT ABSTRACTS Page 1 of 2

(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: o DONGHAE SYSTEMS
(22) Application date: 04.03.1999 INC.

(72) Inventor: e KIM, DONG SIK
(51) Int. CI: 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(6) 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.

COPYRIGHT 2001 KIPO

http://kpa kipris.or kr/kpa2010/rcxm 1000a.do?Order=1&book flag=0 4/25/2012
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Legal Status

. . Receipt/Delivery Document Title Status
No. | Receipt/Delivery No. Date (KOR) (KOR)
Acceptance
1 1-1-1999-0017820-64 | 1999.03.04 (B 2IA) (%))
http://kpa kipris.or kr/kpa2010/rcxm 1000a.do?Order=1&book flag=0 4/25/2012
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PCT/US2011/032537
PATENT COOPERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY

o PCT

KING 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 of mailing
(day/month/year) 12 DECEMBER 2011 (12.12.2011)

Applicant's or agent's file reference
FOR FURTHER ACTION  Sce paragraphs 1 and 4 below

EFACT012WO
International application No. ln!er;latio;a/l filing date
PCT/US2011/032537 (fmamiyecr) 14 APRIL 2011 (14.04.2011)
Applicant

ECOFACTOR, INC. etal

L E 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 under Article 19:
The applicant is entitled, if he so wishes, o amend the claims of the international application (sce Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transminal of the

international search report.
Where? Directly to the International Bureau of WIPQ, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, sec PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.011.

2 D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith,

3. |:| With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notificd 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.

I:I 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 comments to all designated
Offices unless an international preliminary examination report has been or is 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 of the
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 desigatcd Offices, a demand for intcma_xional
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30
maonths 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.

In rﬁ;p?(g 0 ottl,lher designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed
within 19months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pet/en/texts/time_limits.himl and the
PCT Applicant's Guide, National Chapters,

Narne and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, COMMISSIONER
Seo-gu, Daejeon 302-701, Republic of Korea

Facsimile No. $2-42-472-7140 Telephone No. §2-42-481-8755

Form PCT/ISA/220 (July 2010)
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* Attention

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 of mailing of the international search report.

hitp:/fwww kipo.go krfen/ => PCT Services => PCT Services

ID : PCT international application humber
FW : 4ZMSLLZF

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://www.ipkcenter.com
Email: ipke@ipkeenter.com

Phone: +1 703 388 1066

Fax: +1 703 388 1084

Notes to Form PCT/ISA/220 (July 2010)
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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 sce Form PCT/ISA/220

EFACT012WO ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/menthiyear) (Earliest) Priority Date (day/month/vear)

PCT/US2011/032537 14 APRIL 2011 (14.04.2011) 26 MAY 2010 (26.05.2010)
Applicant

ECOFACTOR, INC, etal

This Intemational search report has been prepared by this International Searching Authority and is transmitted 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.
D It is also accompanied by a copy of each prior art document cited in this report.

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

E] the international application in the language in which it was filed

I:l a translation of the international application into , which is the language of a
translation furnished for the purposes of international search {Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified te this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nueleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

2. |:| Certain claims were found unsearchable {(See Box No. IT)
3. D Unity of invention is lacking (See Box No. III)

4. With regard to the title,
& the text is approved as submitted by the applicant. .
D the text has been established by this Authority 1o read as follows:

5. With regard to the abstract,
g the text is approved as submitted by the applicant.
D 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 of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 7
g as suggested by the applicant.
D as sclected by this Authority, because the applicant failed to suggest 2 figure.
l:l as selected by this Authority, because this figure better characterizes the invention.
b. El 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

Intemnational application No.
PCT/US2011/032537

A, CLASSIFICATION OF SUBJECT MATTER

F24F 11/02(2006.01)i, HO4Q 9/04(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F24F 11/02; GOSF 17/00; GOSD 23/00; F25B 9/00

Minimum documentation searched (classification system followed by classification symbols}

Korean utility models and applications for utility models
Japanese utility models and applications for utility medels

Documentation searched other than minimum decumentation to the extent that such documnents are included in the fields searched

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

€. DOCUMENTS CONSIDERED TO BE RELEVANT

See Column 124-126

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Ne.
A US 2006-0214014 A1 (CULLEN BASH et al.) 28 September 2006 1-22
See Abstract
A US 2004-0176880 A1 (MICHAEL L. OBRADOVICH et al.) 09 September 2004 1-22

D Further documents are listed in the continuation of Box 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

“E" earlier application or patent but published on or after the intemational
filing date

"L"  document which may throw doubts on prierity claim{s} or which is
cited to establish the publication date of citation or other
special season (as specified)

"O"  document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T* 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 undetlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvicus to a person skilled in the art

document member of the same patent family

nyn

wyn

ngn

Date of the actual completion of the international search
12 DECEMBER 2011 (12.12.2011)

Date of mailing of the international search report

MName and mailing address of the ISA/KR

Korean Intellectuat Property Office
Government Complex-Dacjeon, 189 Cheongsa-ro,
Seo-gu, Daejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

12 DECEMBER 2011 (12.12.2011)
Authorized officer e

JANG, GI JEONG

Telephone No.  82-42-481-5498

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2011/032537
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2006-0214014 Al 28.09.2006 Us 7640760 B2 05.01.2010
US 2004-0176880 A1 09.09.2004 AT 356734 T 15.04.2007
) AT 399110 T 15.07.2008

AU 6245398 A 26.08,1998
AU 6245398 A 26.08.1998
CA 2283843 Al 13.08.1998
CA 2283843 C 20.1.2007
CA 2596488 A1l 13.08.1998
DE 69837318 D1 16.10.2008
€P (0956219 A2 17.11.1999
EP (0956219 A2 30.10.2002
EP 0956219 A4 24.01.2001
EP 0956219 B1 25.06.2008
JP 2002-505631 A 19.02.2002
JP 2002-505631 T 19.02.2002
JP 2002-505631 T 19.02.2002
US 060093554 A 26.12.1998
US 06131060A A 10.10.2000
US 2001-0020202 A1 06.08.2001
US 2001-0021887 A1 13.09. 2001
US 2001-0028410 A1 11.10.2001
US 2001-0038414 Al 08.11.2001
US 2002-0065585 Al 30.05.2002
US 2002-0082751 A1 27.06.2002
US 2002-0082752 Al 27.06.2002
US 2002-0156555 Al 24.10,2002
US 2002-0198635 A1 26.12.2002
US 2003-0004616 A1 02.01.2003
US 2004-0162645 At 19.08.2004
US 2004-0162646 A1 19.08.2004
US 2005-0165513 A1 28.07.2005
US 20050203674 A1 15.09.2005
US 20060200285 A1 07.09.2006
US 2010-0175014 A1 08.07.2010
US 6175782 B1 16.01.2001
US 6233506 B1 15.05.2001
US 6282464 B1 28.08.2001
US 6330497 B1i 11.12.2001
US 6438465 82 20.08.2002
US 6449535 B1 10.09.2002
US 6459961 Bt (1.10.2002
US 6542794 B2 01.04.2003
US 6542795 B2 01.04,2003
US 6577928 B2 10.06,2003
US 6587758 B2 01.07.2003
US 6587759 B2 01,07 .2003
US 6859687 B2 22.02.2005
US 6922616 B2 26.07 .2005

Form PCT/ISA/210 (patent family annex) (July 2009
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INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2011/032537
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 7062362 B2 13.06.2006
US 7124004 B2 17.10.20086
Us 7171291 B2 30.01.2007
US 7499778 B2 03.03.2009
WO 98-34812 A2 13.08.1998
WO 98-34812A2 13.08.1938
WO 98-34812A3 05,11.1998
WO 98-34812A3 05,11.1998

Form PCT/ISA/210 (patent family annex) (July 2009
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PCT/US2011/032537

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTH

ORITY

Ta:
KING JOHN R.

STREET, 14TH FLOOR IRVINE CA 92

KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN

614 USA

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/monthiyear) 12 DECEMBER 2011 (12.12.2011)
Applicant's or agent's file reference FOR FURTHER ACTION
EFACTM2ZWO Sec paragraph 2 below
Intermational application No, International filing date (day/menth/year) Priority date{day/month/year)
PCT/US2011/032537 14 APRIL 2011 (14.04.2011) 26 MAY 2010 (26.05.2010)

Intemational Patent Classification (IPC) or both naticnal classification and IPC

F24F 11/02(2006.01)i, HO4Q 9/04(2006.01}

Applicant
ECOFACTOR, INC. ¢tal

(]

. FURTHER ACTION

1. This opinion contains indications relating to the following items:

Non-gstablishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis, 1(a)(i) with regard to novelty, inventive step or industrial applicability,
citations and explanations supporting such statement

g Box No. 1 Basis of the opinion

D Box No.II  Priority

[] BoxNo.m

[] BoxNe.Iv  Lack ofunity of invention
Box No. V

|:| Box No. VI Certain documents cited
D Box No. VII  Certain defects

in the international application

Box No. VIII Centain observations on the international application

If a demand for inteational preliminary examination is made, this opinion will be considered to be a writien opinion of the
International Preliminary Examining Authority {"IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(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 of the IPEA, the applicant is invited to submit (o the
IPEA 2 writien reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priarity date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the [SA/KR

G 701, Republic of Korea

Facsimile No, 82-42-472-7140

Korean Intellectual Property Office
Govemment Complex-Dagjeon, 189
Cheongsa-ro, Sco-gu, Dagjeon 302~

Date of completion of this opinion

12 DECEMBER 2011 {12.12.2011)

Authaorized officer

JANG, GI JEONG

Telephone No.82-42-481-5498

Form PCT/ISA/237 (cover sheet) (July 2011)
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International application No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/032537

Box No. I Basis of this opinion

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

E the international application in the language in which it was filed

D a translation of the international 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. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

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

a, a sequence listing filed or furnished
D on paper

[] inelectronic form

b. time of filing or furnishing
contained in the intemational application as filed.
I:I filed together with the international application in electronic form.
[[] furnished subsequently to this Authority for the purposes of search.

4. [:I In addition, in the case that more than one version o1 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 does
not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ASA/237 (Box No. Tj( 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) Claims 122 YES
Claims NONE NO
Inventive step (IS) Claims  1-22 YES
Claims NONE NO
Industrial applicability (IA)  Claims =~ 1-22 YES
Claims NONE NG

2. Citations and explanations :

Reference is made to the following documenis:

D1: US 2006-0214014 Al (CULLEN BASH et al.) 28 September 2006
D2: US 2004-0176880 Al (MICHAEL L. OBRADOVICH et al.) 09 September 2004

{. Novelty and Inventive step
1.1 Claims 1 and 12

The subject matter of claims 1 and 12 differs from the prior art documents of D1-02 in
that the prior art documents do not disclose a adjusting temperature setpoint
comprising a mobile location and climate control 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 Article
33(2) and (3} with respect to novelty and inventive step. :

1.2 Claims 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 automaticalty.

2, Industrial Applicablility

The subject matter of claims 1-22 is industrially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Box No. V) (July 2011)
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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 unless it displays a valid OMB control number.

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

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

Legal Instrument Examiner:

/LINDA HUMES/

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 12/778,052 05/11/2010 | [ 7o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [X] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A N/A
| ____(87CFR1.16(a) (b). or (c))
[ seancH Fee N/A N/A N/A N/A
(37 CFR1.16(K). (i) or(m)
[0 ExaMINATION FEE
(37 OFR 1.16(o), (B}, or () N/A N/A N/A N/A
TOTAL CLAWS I - on[xs -
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h)) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
n sheets of paper, the application size fee due
ASF;PCI’_’lgﬁﬂISN SIZE FEE is $250 ($125 for small entity) for each
( 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
— 02/27/2013 AFTER PREVIOUSLY EXTRA RATE 8 FEE ($) RATE ($) FEE ($)
E AMENDMENT PAID FOR
S I?QSL (37 OFR » 23 Minus | = 23 -0 X $31 = 0 ORfxs =
(@]
4 B e vinus | -3 =0 X802 0 il R
<§( l:l Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
“TOTAL TOTAL
ADD’L 0 OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE®) | Fee (g RATE ($) FEE (9)
- AMENDMENT PAID FOR
E T?e‘(?)‘) (27 CFR . Minus | - Xs = oR I xs =
S E Mins | - - X8 oRpxs -
E I:I Application Size Fee (37 CFR 1.16(s))
=
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16())) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

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 USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/08 Equivalent

' Application No. 12/778052
INFORMATION DISCLOSURE Filing Date 05-11-2010
STATEMENT BY APPLI CANT First N.amed Inventor | Steinberg, John Douglas et al
Art Unit 3744
(Multiple sheets used when necessary) Examiner
SHEET 1 OF 1 Attorney Docket No. | EFACT.007A

U.S. PATENT DOCUMENTS

. . Document Number N Pages, Columns, Lines Where
Examiner Cite Number - Kind Code (if known) Publication Date Name of Patentee or Applicant Relevant Passages or Relevant
Initials No MM-DD-YYYY
) Example: 1,234,567 B1 Figures Appear
1 5,682,949 11-04-1997 Ratcliffe et al.
2 5,818,347 10-06-1998 Dolan et al.
3 5,977,964 11-1999 Williams et al.
4 6,912,429 06-2005 Bilger
5 7,061,393 06-2006 Buckingham et al.
6 7,242,988 07-2007 Hoffberg et al.
7 7,260,823 08-2007 Schlack et al.
8 7,483,964 01-2009 Jackson et al.
9 H2176 12-2006 Meyer et al.
10 2006/0045105 A1 03-2006 Dobosz et al.
1 2007/0146126 A1 06-2007 Wang
12 2008/0281472 A1 11-2008 Podgorny et al.
13 2009/0052859 A 1 02-2009 Greenberger et al.
14 2010/0156608 A1 06-2010 BAE et al.
15 2010/0162285 A1 06-2010 Cohen et al.
FOREIGN PATENT DOCUMENTS
. . Foreign Patent Document Publication Pages, Columns, Lines
Eﬁg{fr ?\:ée Country Code-Number-Kind Code Date Namer f F;ater;tee or Where Relevant Passages or T
: Example: JP 1234567 A1 MM-DD-YYYY pplican Relevant Figures Appear
NON PATENT LITERATURE DOCUMENTS
: : Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Examiner | Cite . 1
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.
16| Honeywell, "W7600/W7620 Controller Reference Manual, HW0021207, October, 1992
17 |PIER, Southern California Edison, Demand Responsive Control of Air Conditioning via Programmable
Communicating Thermostats Draft Report
1g|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: [nitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T' - Place a check mark in this area when an English language Translation is attached.
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Electronic Acknowledgement Receipt

EFS ID: 9723052
Application Number: 12778052
International Application Number:
Confirmation Number: 5650

Title of Invention:

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

First Named Inventor/Applicant Name:

John Douglas Steinberg

Customer Number:

20995

Filer:

John R. King/Heide Young

Filer Authorized By: John R.King
Attorney Docket Number: EFACT.007A
Receipt Date: 23-MAR-2011
Filing Date: 11-MAY-2010
Time Stamp: 17:00:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
99340
1 EFACT-007A_ids.pdf yes 2
ad216ab7fdb6b51bfae35d15715290b9d
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Filed (SB/08) 2 2
Warnings:
Information:
1761303
2 NPL Documents EFACT-007A_REF16.pdf no 32
h5c90f34e552709013da2d59¢cb6a0b9805
Warnings:
Information:
8671806
3 NPL Documents EFACT-007A_REF17.pdf no 93
9a0f58661a50532ec7e8188e0683779bb95)
4babc
Warnings:
Information:
977832
4 NPL Documents EFACT-007A_REF18.pdf no 11
eec8948afee6510c7e85943e9fa759188be9)
Oaal
Warnings:
Information:
Total Files Size (in bytes):i 11510281

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Docket No.: EFACT.007A Customer No. 20,995

INFORMATION DISCLOSURE STATEMENT
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
Art Unit . 3744
ConfNo. : 5650

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Enclosed for filing 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 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 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%- ZUL[ v ByQO'QAA = &\N\f

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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.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.007A
CONFIRMATION NO. 5650
20995 PUBLICATION NOTICE

KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET AR LA

FOURTEENTH FLOOR 000004
IRVINE, CA 92614

873603

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 Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http:/pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.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.007A
CONFIRMATION NO. 5650
20995 POA ACCEPTANCE LETTER
KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET

N AT AT AR
FOURTEENTH FLOOR 000000043254952

IRVINE, CA 92614

Date Mailed: 09/02/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/20/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/mbeyene/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
12/778,052 05/11/2010 3744 605 EFACT.007A 23 3
CONFIRMATION NO. 5650
20995 UPDATED FILING RECEIPT
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET T AT RO
0000000433005

FOURTEENTH FLOOR
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 must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

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
Power of 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 number of your priority application, to be used for filing 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 **

page 1 of 3
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Title

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS 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 throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/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://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline 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 issued in all applications where

page 2 of 3
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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DocketNo.. EFACT.007a . Page 1 of 1

- Applicant Steinberg, et al.

_Please Direct All Corregondehée'to Custdmer Number 20,995

'RESPONSE TO FORMALITIES NOTICE

App.No  : 12/778,052
Filed  : May11,2010 |
For * SYSTEM, METHOD AND APPARATUS FOR

- IDENTIFYING MANUAL INPUTS TO AND

ADAPTIVE PROGRAMMING OF A
o ' THERMOSTAT . '
Art Unit 1 3744 '

Mail Stop Missing Parts

- Commissioner for Patents

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

Dear Sir:

The abee—captione‘d application was filed without a Declaratioh and/or filing ’

fees. Enclosed in compliance with 37 CFR 1.53(f) are the following.

(X) A Declaration in 2 pages. ‘
(X). Generél’PowefOf Attorney and Statement Under 37 CFR 3.73(b).
(X)  Replacement Drawings in 11 pages ‘

The present application q‘Ualiﬁes 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. o :

: The.Commiss_ioner is hereby authorized to chafge any additional fees which may v |
be required, now or in the future, or credit any overpayment, to Account No. 11-1410. .

08/27/2010 VUANL1 00000011 111410 12778059 z :;0‘4«0\ .(2. L(AM{,

02 FC:2251

Johhi R. King
65.00 DA Registration No. 34,362
Attorney of Record
Customer No. 20,995
. (949) 760-0404
9549479:ad .
082010

08/31/2010 VUAN11 00000018 111410 12778052

- 01 FC:2051

63.00 DR
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Docket No.: EFACT.000GEN Customer No. 20,995

REVOCATION & GENERAL POWER OF ATTORNEY
and
CHANGE IN 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 registranté 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 accombanying 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 powers of attorney 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 of title 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.
" By: %,;M‘ Date : 7/1‘3-/ 218

. Joh?%s Steinberg
Title: CEO

Assignee: EcoFactor, Inc.

Address: 423 Broadway, #801
Millbrae, CA 94030

9154025:ad 071410
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Docket No.: EFACT.007A Customer No. 20,995

STATEMENT UNDER 37 CFR § 3.73(b)
ESTABLISHMENT OF 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

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir;
This document is being filed with a copy of a Power of Attorney signed by the Assignee.
This Statement sets forth the chain of title 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: 8 ~20- 7010 By:@ﬁéﬂt 2. téb":é

John 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 O Client Code: EFACT.007A
Filing Date: May 11, 2010 , Page 1

ASSIGNMENT

, WHEREAS, We, John Douglas Steinberg, a United States citizen; residing at 873
Hacienda Way, Millbrae, CA 94030; Scott Douglas Hublou, a United States citizen, residing at.747
. Lakeview Way, Redwood City, CA 94062; and Leo Cheung, a United States citizen, 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
(coltectively hereinafter referred to as the “Work") the Work further including an application for
Letters Patent in the United States, Application No. 12/778,052, filed on May 11, 2010 (hereinafter
referred to as the “Application”);

AND WHEREAS, EcoFactor, Inc. (hereinafter "ASSIGNEE"), a California Corporation, with
its principal place of business at 423 Broadway, #801, Millbrae, CA 94030, desires to acquire the
entire right, fitle, and interest in and to the Work including 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, unto said ASSIGNEE, its successors, legal representatives and assigns, the entire right, title,
-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. 61/21 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, and all 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 International 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 accordance with the terms of this
instrument. '

ASSIGNOR represents and warrants that to the best of ASSIGNOR's knowledge that‘
ASSIGNOR has not entered into any contract or made any commitments that will or may impair
the rights assigned to ASSIGNEE in the Work.

ASSIGNOR DOES HEREBY sell, assign, transfer, and convey to ASSIGNEE, its
successors, legal representatives, and assigns all claims for damages and all 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 after
issuance.
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Patent Application No.: 12/778,052 ' Client Code: EFACT.007A
Filing Date: May 11, 2010 ‘ Page 2

ASSIGNOR DOES HEREBY covenant and agree to 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 tesfify 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 obtain 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 ASSIGNOR further 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 ASSIGNOR shall act as an amendment, modification or
waiver of any provision of this Assignment unless specifically set forth in writing.

IN TESTIMONY WHEREOF, [ hereunto sign as follows:

_ 7{//‘“(1[20‘0 y
Date / John Dougldg Stejnber
714 vot0 e
Date ' - - SdettDouglas Hublou '
1/14/ 20 5 Lo o
Date Leo Cheung —
9337440:ad

- 074310
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE...
Steinberg, et al.

Replacement Sheet Appl. No.: 12/778,052  Atty Docket: EFACT.007A
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE...
Steinberg, et al.
Replacement Sheet Appl. No.: 12/778,052  Atty Docket: EFACT.007A
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE..
Steinberg, et al.
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE...
Steinberg, et al.
Replacement Sheet Appl. No.: 12/778,052  Atty Docket: EFACT.007A
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE...
. Steinberg, et al.
Replacement Sheet Appl. No.: 12/778,052  Atty Docket: EFACT.007A
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE...
Steinberg, et al.
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE..
~ Steinberg, et al.
Replacement Sheet Appl. No.: 12/778,052  Atty Docket: EFACT.007A
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE...
' Steinberg, et al.
Replacement Sheet Appl. No.: 12/778,052  Atty Docket: EFACT.007A
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE..
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE...
Steinberg, et al.
Appl No.: 12/776,052 Aty Docket: EFACT.007A
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Electronic Patent Application Fee Transmittal

Application Number:

12778052

Filing Date:

11-May-2010

Title of Invention:

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO

AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

First Named Inventor/Applicant Name:

John Douglas Steinberg

Filer:

John R. King/Amy Durrant

Attorney Docket Number: EFACT.007A
Filed as Small Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Suz-;'g(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 82 82
Utility Search Fee 2111 1 270 270
Utility Examination Fee 2311 1 110 110
Pages:
Claims:
Claims in excess of 20 2202 3 26 78
Miscellaneous-Filing:
Late filing fee for oath or declaration 2051 1 65 65
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 1T month with $0 paid 2251 1 65 65
Miscellaneous:
Total in USD ($) 670
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Electronic Acknowledgement Receipt

EFS ID: 8259956
Application Number: 12778052
International Application Number:
Confirmation Number: 5650

Title of Invention:

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

First Named Inventor/Applicant Name:

John Douglas Steinberg

Customer Number:

20995

Filer: John R. King/Shirley Martinez
Filer Authorized By: John R.King
Attorney Docket Number: EFACT.007A
Receipt Date: 20-AUG-2010
Filing Date: 11-MAY-2010
Time Stamp: 17:21:30

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no

File Listing:

D t s . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y.es)/ Y I. . ages
Number Message Digest | Part/.zip| (if appl.)

Applicant R to Pre-E 36675
1 Pplicant hesponse to Fre-txam EFACT-007A_trans.pdf no 1
Formalities Notice
b3f9e5a12650a759167401583a29badbe0
520c3
Warnings:
Information:
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101337
2 Oath or Declaration filed EFACT-007A_decl.pdf no 2
3e19bac659%e16974bdcf3a2020ae6905ede)
Ofle2
Warnings:
Information:
54579
3 Power of Attorney EFACT-007A_poa.pdf no 1
d89669¢d 1306fdf094a7767087bfbib77b07)
9623
Warnings:

Information:

212706
Assignee showing of ownership per 37
4 CFR3.73(b). EFACT-007A_stmnt373.pdf no 3
d9958b245de14aff10f1aa83194a754a8fdd|
d27d
Warnings:
Information:
) o 281762
5 Drawings-only bla.ck and white line EFACT-007A_drwgs.pdf o 1
drawings
5b5e563288bea7b2152f3fe5hcde3824729)
db4c7
Warnings:
Information:
40383
6 Fee Worksheet (PTO-875) fee-info.pdf no 2
e4ae955b6733f160d6ca2368ch9126945a1
354ed
Warnings:
Information:
Total Files Size (in bytes):l 727442

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Docket No.: EFACT.007A Page 1 of 1
Please Direct All Correspondence to Customer Number 20,995

RESPONSE TO FORMALITIES NOTICE
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

Art Unit : 3744

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The above-captioned application was filed without a Declaration and/or filing
fees. Enclosed in compliance with 37 CFR 1.53(f) are the following.

(X) A Declaration in 2 pages.
(X)  General Power of 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 Commissioner is hereby authorized to charge any additional fees which may
be required, now or in the future, or credit any overpayment, to Account No. 11-1410.

@vﬁa(zm

Johfi 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
UNDER 37 CFR 1.63

Docket No.: EFACT.007A ‘ Page 1 of 2

Title: SYSTEM, METHOD AND APPARATUS FOR 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;

Was filed 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 amendment filed herewith or identified above;

I acknowledge the duty to disclose information which is material to patentability as
defined in 37 CFR 1.56;

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statemnents 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 jeopardize the validity of the application or any
patent issued thereon.

Full name of first inventor: John Dougla nberg
Signature: Date: '7/ ‘{// (0
/

Citizenship: Um'tew

Mailing Address: 873 Hacienda Way, Millbrae, CA 94030
Residence Address: Same as above,
(if different than above)
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DECLARATION FOR UTILITY OR DESIGN APPLICATION
UNDER 37 CFR 1.63

Docket No.: EFACT.007A Page 2 of 2

Title: SYSTEM, METHOD AND APPARATUS FOR 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

Full name of second inventor: Scott Douglas H

5
Signature: Tz A (A g Date: 7// V/f&/ (%
. . i / Z /7
Citizenship: United States
Mailing Address: 747 Lakeview Way, Redwood City, CA 94062
Residence Address: Same as above,
(if different than above)

Full name of third inventor: Leo Cheung

Signature: ‘VL oo s Date: 7/ {4 / >0l o
Citizenship: . United States

Mailing Address: 708 Jackpine Court, Sunnyvale, CA 94086

Residence Address: Same as above.

(if different than above)

Send Correspondence To:
KNOBBE, MARTENS, OLSON & BEAR, LLP
Customer No. 20,995

9$153706:ad
060410
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.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.007A
CONFIRMATION NO. 5650
20995 FORMALITIES LETTER

KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET IR TSN AL A ED

FOURTEENTH FLOOR 000000
IRVINE, CA 92614

Date Mailed: 06/02/2010

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

* The 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 and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is 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 must be free from alterations, overwriting,
interlineations, folds, and copy marks. See Figure(s) 1.

* The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must
be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be 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 measure at 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/or blurry.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

page 1of 2
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The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

+ To avoid abandonment, a surcharge (for late submission of filing 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 items identified in this notice.

SUMMARY OF 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
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/atestaye/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
12/778,052 05/11/2010 3744 540 EFACT.007A 23 3
CONFIRMATION NO. 5650
20995 FILING RECEIPT
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET T AV AL AR
000000041865518

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 must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
John Douglas Steinberg, Millorae, CA;
Scott Douglas Hublou, Redwood City, CA;
Leo Cheung, Sunnyvale, CA;

Assignment For Published Patent Application
ECOFACTOR, INC., Millborae, CA

Power of 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 number of your priority application, to be used for filing 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 FOR IDENTIFYING MANUAL INPUTS 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 throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/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://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline 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 issued in all applications where
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Docket No.: EFACT.007A - . Customer No. 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

Dear Sir:
Enclosed for filing in the above-identified application isA a PTO/SB/08 Equivalent
listing seventy eight (78) references, of which vfourteen (14) are enclosed/submitted.
‘ This Information Disclosure Statement is being filed within three months of the
filing date and no fee is required. _.
The Commissioner is hereby authorized to ch‘a;rge 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,

gé Fgggﬂ | 39388 gg : KNOBBE, MARTENS, OLSON & BEAR, LLP
03 FC:2311 110.00 DA . :
04 FC:2202 78.00 DA
Dated: S -//- 20/0 By: :;Oéxw 2. g
JohA R. King
‘Registration No. 34,362
Attorney of Record

Customer No. 20,995
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Application No. Unknown
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(Multiple sheets used when necessary) Examiner
SHEET 1 OF 4 Attorney Docket No. | EFACT.007A

U.S. PATENT DOCUMENTS
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8 6,400,996 06-04-2002 Hoffberg, et al.
9 6,437,692 08-20-2002 Petite, et al.
10 6,478,233 11-12-2002 Shah
11 6,480,803 11-12-2002 Pierret, et al.
12 6,483,906 11-19-2002 Lggulden, et al.
13 * 6,536,675 03-25-2003  |Pesko, etal.
14 6,542,076 04-01-2003 Joao
15 6,549,130 04-15-2003 Joao
16 6,574,537 06-02-2003 Kipersztok, et al.
17 6,580,950 06-17-2003 Johnson
18 6,594,825 07-15-2003 Goldschmidtlki, et al.
19 6,595,430 07-22-2003 Shah
20 6,598,056 07-22-2003 Hull, et al.
21 6,619,555 09-16-2003 Rosen
22 6,622,097 09-16-2003 Hunter
23 6,622,115 09-16-2003 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 et al.
29 6,671,586 12-30-2003 Davis, et al.

Examiner Signature

Date Considered

“Examiner: [nitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T - Place a check mark in this area when an English language Translation is attached.
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2005, research paper, Center for the Built Environment, Controls and Information Technology
66| Comverge SuperStat Flyer
67 | Control4 Wireless Thermostat Brochure
68| Cooper Power Systems Web Page
69| Enernoc Web Page
70| Enerwise Website
71| Honeywell Programmable Thermostat Owner's Guide, www.honeywell.com/yourhome
72| JOHNSON CONTROLS, Touch4 building automation system brochure, 2007
KILICOTTE, et al., “Dynamic Controls for Energy Efficiency and Demand Response: Framework
73| Concepts and a New Construction Study Case in New York”, Proceedings of the 2006 ACEEE Summer
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75| PIER, Southern California Edison, Demand Responsive Control of Air Conditioning via Programmable
Communicating Thermostats Draft Report
76| Proliphix Thermostat Brochure

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T" - Place a check mark in this area when an English language Translation is attached.

PETITIONER GOOGLE EX. 1008




PTO/SB/08 Equivalent

. Application No. Unknown
INFORMATION DISCLOSURE Filing Date Herewith
STATEMENT BY APPLICANT First h{amed Inventor | Steinberg, John Douglas et al
Art Unit
(Multiple sheets used when necessary) Examiner
SHEET 4 OF 4 Attorney Docket No. | EFACT.007A

NON PATENT LITERATURE DOCUMENTS

Examiner | Gite | Include name of 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.

77| WANG, et al., "Opportunities to Save Energy and Improve Comfort by Using Wireless Sensor Networks
in Buildings," (2003), Center for Environmental Design Research

78 | WETTER, et al., “A comparison of deterministic and probabilistic optimization algorithms for
nonsmooth simulation-based optimization”, Building and Environment 39, 2004, Pages 989-999

9016046:ad
050710

Examiner Signature Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

T - Place a check mark in this area when an English language Translation is attached.

PETITIONER GOOGLE EX. 1008



Electronic Acknowledgement Receipt

EFS ID: 7592432
Application Number: 12778052
International Application Number:
Confirmation Number: 5650

Title of Invention:

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO

AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

First Named Inventor/Applicant Name:

John Douglas Steinberg

Customer Number:

20995

Filer: John R. King/Valerie Jones
Filer Authorized By: John R.King
Attorney Docket Number: EFACT.007A
Receipt Date: 11-MAY-2010
Filing Date:
Time Stamp: 19:54:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document

Document Description
Number P

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)

1 NPL Documents

EFACT-007A_ref1.pdf

1381846

a6f820e33865ed8%ec537d2c8ad 3ccd 7279

no

16

Warnings:

Information:

PETITIONER GOOGLE EX. 1008




NPL Documents

EFACT-007A_ref2.pdf

916999

a7bda5bc18660b04ceafc40de01b9045958|

baf3

no

Warnings:

Information:

NPL Documents

EFACT-007A_ref3.pdf

1950787

61713c4551¢16c88b98addbee144306d0a2)

60430

no

Warnings:

Information:

NPL Documents

EFACT-007A_ref4.pdf

1062145

7be62096cab2874792f027aaac4fb2112864|
2e3f

no

Warnings:

Information:

NPL Documents

EFACT-007A_ref5.pdf

585007

024248d78ca2a0fc82a3538b02f2d 1ff3e5
78

no

Warnings:

Information:

NPL Documents

EFACT-007A_refé.pdf

146665

bcbh1be25¢20ad38669ac01ec3b8a296¢280)

1a9%6e

no

Warnings:

Information:

NPL Documents

EFACT-007A_ref7.pdf

2407105

77f218ab712848ce727180579d4cfd 77f(72)
8d6

no

64

Warnings:

Information:

NPL Documents

EFACT-007A_ref8.pdf

1032531

07ef3d192de224d336542a7d0b3545df73¢|

no

Warnings:

Information:

NPL Documents

EFACT-007A_ref9.pdf

1002115

69c452ab67d7cbd0f13b9ffd39583f0f78bd|
ccob

no

Warnings:

Information:

10

NPL Documents

EFACT-007A_ref10.pdf

575743

b25b! f0ae7bf9481 42221
4b98

no

Warnings:

Information:

PETITIONER GOOGLE EX. 1008




8671806
11 NPL Documents EFACT-007A_ref11.pdf no 93
6¢358183b4077c029f6a7 7eef33ef76fe0703]
75
Warnings:
Information:
886141
12 NPL Documents EFACT-007A_ref12.pdf no 2
07¢807438ddb05d6c58871790cdf43fc6e2|
9ed4e
Warnings:
Information:
709717
13 NPL Documents EFACT-007A_ref13.pdf no 6
37730ba19090be8c07c7288fca8775cee43
50e3e
Warnings:
Information:
977832
14 NPL Documents EFACT-007A_ref14.pdf no 11
02867b3b2974e982568e7e591c73cd6eadd|
001
Warnings:
Information:
. s 213773
15 Drawings-only bIaAck and white line EFACT-007A_drawings.pdf o 1
drawings
19973bfe20d1a6e68{7bfe08dda81c7622b!
df9%a
Warnings:
Information:
1104428
16 Application Data Sheet EFACT-007A_ads.pdf no 5
bd8c3352cc500d835e90845a17e08720e83|
28ed1
Warnings:
Information:
778228
17 EFACT-007A_spec.pdf yes 16
1c958chdd08326b40572e58d2ae2dd8e 14f]
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 12
Claims 13 15
Abstract 16 16
Warnings:
Information:

PETITIONER GOOGLE EX. 1008




255117
18 EFACT-007A_IDS.pdf yes 5

baa30482df1fee00223ee804c562bb9chb15
98e07

Multipart Description/PDF files in .zip description

Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Filed (SB/08) 2 5
Warnings:
Information:
Total Files Size (in bytes):i 24657985

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

259 of 294 PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008  EX. 1008



d Y4774

w_m@ ~390/

_ =" .
= _ i

e e e e ——————— e e

PETITIONER GOOGLE EX. 1008



|| m

06—

i

DATABASE

tl
0

il

UTILITY

776 2

261 of 294

PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008  EX. 1008



2

89
TL ™
8L
ung
{PS
any|
PaM $ Ao
san| $ [4dy
Uopw /% YOIDN
T ¢ Aibnigeyd
— ¢  Awonuor ]
1l od 11 0d 103k/0g9$ g o1408(3
¥ad xow Joj dn ubig noA aADS pnom Z# 040D
1 od 1l 00 | vek/sys4 :}os4 eubnbg
nok aAps pjnom |# 0JoDp \ :SsaUppy
¥ad Hojwod oy dn ubig x \
K774 roc
S~z

PETITIONER ECOBEE

PETITIONER GOOGLE EX. 1008

262 of 294

EX. 1008



SIHOLIMS

09z

Vv L

AlddNns
43IMOod

AJOW3IN

952 \

//%.%c\

AVdSIA

d0SS3II04d0dDIN

JOLSINYIHL

N.ﬂN\

W3IAONW

AVI3Y

SSITIHIM

79z \

VNNILNV

K174

PETITIONER ECOBEE

263 of 294

EX. 1008

PETITIONER GOOGLE EX. 1008



264 of 294

. 200
C_TEMPERATURE 7> o0
< THERMOSTAT SETTINGS - 5500
C ENeRGY BLS 7> o
C___ HVAC HARDWARE 5 00
<l WEATHER > o0
< USER S
< TRANSACTION 7> o
___PRODUCT & SERVICE g

G 5

PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008  EX. 1008



3 N - 5
3 2 JZN T N =
@ ‘ \////4\\\\\\%?(\\\ =
| /&\\\\\\\Q\\\\\\\X\\\\

ALY - g

A\ NS \.. o 3 ; v

T 6

& \'&;\\\\\'\\\\\\\\ N 2 2‘;

i@\fx\\\\;}r\\\\ ( %\ @
/\\\\\\\\\\}\\\\\\ 5

EEEEEEEEEEEEEEEEEE -1008 EX. 1008



= E;
ks < \f\ \ =
N
./
\
i ' ‘
\ |
\,\ \Q‘ g
. \ 3
\\\\[\\\\\\\\\\\‘3\\\\\
"%\%&\;\\\\\‘\\\‘
\\\\\\\\}i\\\
‘ 7
AT
s g 8 g
266 of 294 PETITIONER ECOBEE

PETITIONER GOOGLE EX. 1008 EX. 1008

6AM



267 of 294

Start

Y

Retrieve actual
and scheduled
setpoint data
{current and
immediately prior)

}

Retrieve
scheduled
algorithmic
changes

Calculate actual
setpoint difference
{dA) (current and
immediately prior)

|

Calculate
scheduied
setpoint difference
(dS) {current and
immediately prior)

Sum scheduled
algorithmic
changes (sC)

Set M=
dA-dS -sC

1
//g\(\ /fO
e

14
\M“E? —Yes—>
N

O

/{016

P

Log manual
override fo
datebase

PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008  EX. 1008



Figure 8

T .
¥ (102
Detect /

manual
override

’ 1104

Retrieve
rules
I

1106

Retrieve

contextual
data

;
¥ / Hod
Retrieve recent

historical
override data

y

interpret
override

X

Revise
current
settings?

<No

Yes
¥

Revise
thermostat
settings

I /(”6

Log setting
change

Stop

268 of 294 PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008  EX. 1008



269 of 294

Start
v
ol
e \ Retrieve
rules and
programming
!
RLp

| Retrieve recent
override data

10(’ .

Retrieve
contextual data

% 2
v
N Interpret
overrides
©
A

Change rules?

Yes

v

Revise
stored rules

i

Figure ¢

/ru“x

Setback
schedule change > No—>
recommended?
[
Y?s
AN s
¢ A@matic
changes
"\ authorized?
|
!
/ No
/ \
Q Yes \
KA / L@
N/ \/
¥ ) ¥
Revise Suggest
setback change to
schedule customer
\\ //
3\
./
\ /
k)
\ /
\ /
,/J*“R‘
End J

PETITIONER ECOBEE
EX. 1008

PETITIONER GOOGLE EX. 1008



270 of 294

A0ISICANG

11:0¢

ORI
1

¢

2003509
TEG4

B0ULHT

2209418
158

200304 %
1148

o
&

Hosty
Sioudy

fversael

Dyesenst

Ovendast

Overcast

GueTCsst

20 80w 7
12 AP
1Gheadys

1y85
1912

Riepg!

3880

TRisge

35.3%n

14

2
A

G

i
4

#

~t

8

PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008

EX. 1008



PTO/SB/14 (11-08)
Approved for use threugh 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

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

) ) Attorney Docket Number | EFACT.CO7A
Application Data Sheet 37 CFR 1.76

Application Number

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

Title of Invention | 5 AARAMMING OF A THERMOSTAT

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority (®nventor ‘ (OLegal Representative under 35U.8.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
John Douglas Steinberg

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

City | Milbrae State/Province ‘ CA | Country of Residence i | us

Citizenship under 37 CFR 1.41(b} i us
Mailing Address of Applicant:

Address 1

Address 2

City ‘ ‘ State/Province ‘

Postal Code | ‘ Countryi |

Applicant 2

Applicant Authority (@) Inventor ‘ {O)Legal Representative under 35U.S.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Scott Douglas Hublou

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

City | Redwood City State/Province ‘ CA | Country of Residence i | us

Citizenship under 37 CFR 1.41(b} i us
Mailing Address of Applicant:

Address 1

Address 2

City ‘ ‘ State/Province ‘

Postal Code | ‘ Countryi |

Applicant 3

Applicant Authority (& Inventor ‘ {OlLegal Representative under 35U.8.C. 117 ‘OPany of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Leo Cheung

Residence Information (Select One) (8) US Residency () Non US Residency () Active US Military Service

City | Sunnyvale ‘ State/Province ‘ CA | Country of Residence i | us

EFS Web 222
271 of 294 PETITIONER ECOBEE

PETITIONER GOOGLE EX. 1008 EX. 1008



PTO/SB/14 (11-08)

Approved for use threugh 06/30/2010. OMB 0651-0032

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

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

Attorney Docket Number | EFACT.CO7A

Application Data Sheet 37 CFR 1.76 —
Application Number

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

Gitizenship under 37 CFR 1.41(b} i us
Mailing Address of Applicant:

Address 1

Address 2

City ‘ State/Province

Postal Code | ‘ Countryi |

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

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

[] An Address is being provided for the correspondence Information of this application.

Customer Number 20995

Email Address efiling@kmob.com | | AddEmail | |Remove Email

Application Information:

Title of the Invention ﬁ\F’«S)EEFIQVIA&A“EIL%O(%)FAE?HAIEP;@SQ}'X? FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE
Attorney Docket Number| EFACT.007A ‘ Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

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

Suggested Technology Center {if any)

Total Number of Drawing Sheets (if any) 11 | Suggested Figure for Publication (if any}

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

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.

[[] C.122(b}and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in ancther country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of aftorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. |If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: | () Customer Number | (O US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
EFS Web2.2.2
272 of 294 PETITIONER ECOBEE

PETITIONER GOOGLE EX. 1008 EX. 1008



PTO/SB/14 (11-08)

Approved for use threugh 06/30/2010. OMB 0651-0032

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

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

Attorney Docket Number | EFACT.CO7A

Application Data Sheet 37 CFR 1.76

Application Number

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

Title of Invention | pROGRAMMING OF A THERMOSTAT

Customer Number 20995

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35U.8.C. 119(e) or 120, and 37 CFR 1.78{a)}(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status [ Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
non provisional of 61215999 2008-05-12
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

| Remove |
Application Number Country | Parent Filing Date (YYYY-MM-DD) Priority Claimed
(O Yes (& No
Additional Foreign Priority Data may be generated within this form by selecting the v

Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1
If the Assignee is an Organization check here.

Organization Name EcoFactor, Inc.

Mailing Address Information:

Address 1 423 Broadway, #801

Address 2

City Millbrae State/Province CA

Country il us Postal Code 94030

Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

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

EFSWeb222

273 of 294 PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008  EX. 1008



PTQ/SB/14 (11-08)

Approved for use threugh 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

EFACT.007A

Application Number

Title of Invention

SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO AND ADAPTIVE
PROGRAMMING OF A THERMOSTAT

Signature

{John R. King/

Date (YYYY-MM-DD)

2010-05-11

First Name

John

Last Name

King

Registration Number

34362

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTC. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFSWeb222

274 of 294

PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008 EX. 1008



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 examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Cffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552)
and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine

whether the Freedom of Information Act requires disclosure of these records.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

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

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.G. 552a(m).

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

6. A record in this system of records may be disclosed, as a routine use, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot 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 applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections 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 aware of a violation or potential violation of law or regulation.

EFSWeb222

275 of 294 PETITIONER ECOBEE
PETITIONER GOOGLE EX. 1008  EX. 1008



EFACT.007A PATENT
SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
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.
BACKGROUND OF 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] On the 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 approach is 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 homeowner gets 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 drawback to this approach is that the
higher temperature will cost more to maintain, so the increase in comfort is purchased at 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 mornings at 7AM‘,> but the
homeowner gets up at 5:30, the homeowner is likely to be dissatisfied. If a homeowner has
programmed her thermostat to cool down the house at 5SPM 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 doing so 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 programmed into a thermostat do not
accurately reflect the preferences of the occupants, those occupants are likely to resort to
manual overrides of the programmed settings. The need to correct the “mistakes” of the
thermostat is 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
enough of a 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 homes in 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.’
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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
subj elct invention.

[0010] Figure 4 shows a 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 manual inputs 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 response thereto.

[0015]  Figure 9 shows how the subject invention uses manual inputs to alter long-

term changes to 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 made in the future, including changes additions to existing standard protocols.
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[0018] One popular part 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 docﬁment that organizes the
presentation of text graphical images, audio and video.

[0020] In addition to the Internet, the network 102 can comprise a wide variety 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 the like. ‘

[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 may not 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 and the like.

[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.
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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 of storing data.

[0026] Computers 104 and 106 may use an operating system such as Microsoft
Windows, Apple Mac OS, Linux, Unix or the like.

[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 the relationship 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 means to 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
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may be a thermistor, thermal diode or other means commonly used in the design of electronic
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 aliowing 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 user’s account will store information in database 900, which tracks
various attributes relative to users. Such attributes may include the make and model of the
specific HVAC equipment in the user’s home; the age and square footage of the home, the
solar orientation of the home, the location of the thermostat in 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 browser substantially all of the programming functions traditionally
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 economical settings, and
set macros that will allow changing the settings of the temperature for all periods with a
single gesture such as a mouse click.

[0034] In addition to using the system to allow better signaling and control of the
HVAC system, which reiies 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 HVAC activity 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 lower rate
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 some other interval), as well as 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
change for 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 transmit the 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 making it
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 access to.

[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 time0, (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 (S0), 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
-8-
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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 A0 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 sums all 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 equal to 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 databases in 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 récent inside temperatures, etc. This data
is helpful because it is likely that manual overrides are at least in part deterministic: that is,
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
programming accordingly, 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 above setpoint 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 which rule, if any, should be applied as a result of the override. In step 1112 the
server determines whether to alter the current setpoint as a result of applying the rules in step
1110. If no 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 programming itself 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 server retrieves 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 executed as a 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 evaluated is likely to be greater than in the process illustrated

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 ruies for interpreting
manual overrides should be revised. If the rules are not to be revised, the server moves to
step 1214. If the rules are to be revised, then in step 1212 the server revises the rules and the
new rules 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 stép 1220 the server transmits the
recommendation to change settings to the customer in the manner previously 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, some or all 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 forms or modifications as would fall within the scope and spirit of

the inventions.
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WHAT IS CLAIMED IS:

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 of said 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 afr conditioning system.
4, A method as in Claim 1 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 of said 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 actuél 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 setpoint data.
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 same structure as said programmable communicating thermostat.

23.  Anapparatus as in Claim 20 in which said remote processor sets programming

for said programmable communicating thermostat.
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SYSTEM, METHOD AND APPARATUS FOR IDENTIFYING MANUAL INPUTS TO
AND ADAPTIVE PROGRAMMING OF A THERMOSTAT

ABSTRACT OF THE DISCLOSURE

Systems and methods are disclosed for incorporating manual changes to 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 same or different. Furthermore, a manual change to
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 change in light of the previously recorded setpoint data.
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