14 JULY 2004 - 1 - ENVI RONVENTAL CONTROL LOCK SYSTEM BACKGROUND OF THE

| NVENTION 1. Field of the Invention The present invention rel t
electronic lock systenms and, nore specifically, to a conbina?%gﬁuaﬁzg%4‘
~electronic |ock system.and an environnmental control systemfor controlling
‘the heating and. cooling units in a room , 2. Prior Art Electronic |ock
systens are commonly enpl oyed in. hoLeis; notels, cruise ships and ferries

where a roomis rented t uest for~a .short period of time and there is
a need for a high |evel oﬁﬁé&@ﬂlﬂw&h@_@m@h&msyﬁem in
essence, pro%@% new key and rekeys the lock for
each new key juseg4dy 4 ock. Typi.cally, an electronic |ock system
conprises a key clenei tablefu nég}lealﬁ'-oﬂvi%’%% ch is-located at the check-in

counter or front dd%¥k Refesehd Hoventdod aelelteet rt@'“e‘le'&%kmi\éh&‘éﬁkis nmount ed
I's opened

in a door of sgsteai® and,PrRyed to the room. The locC
by a, key haviﬁg naggetic Egtgifggggggééy’t%8r80ﬁ9g¥}ﬁﬁ§appypfthe key is
in the fornfofChToRiG dRGKt R¥skaynanfcadacavisoenendal esheroihe key by
the key genespbtag $bat toRtWBENihy BeafsLOD he,guest at the front
desk. The |ogk has a means to read the. magnggi %Raa%a‘%ﬁn?h'énk% #Rdaa’

m crocontrolTer "to conpare the key code with an access code. The access

code is eithér génkemthrtby the microcontroller through an algorithmor is
If there is.a match between

stored in the mengiy L crocontroller. !

the access _.code andc?%%ﬁ%gyi%%egw B tHe® | SR Fpnemmibed ows  access

to the roomBIGELT derotRLe nseinsl sehathihe dey Pasds andridie 3699%%?1? £ode
he e

mat ch, the kesntgehaidtd ReiSdatgHn 4 | ired tot ectronic
lock so that, it ¢ r};com% ci_gt_e t ,ZSI-Irawldertvi\;~I eeyfr!%{)%eo & e 2k dhesia ds ock;
or the key °géneratify Stadbrieatd Ofe sfceridant r dlHeerelent ride oS Ak

system, in essence, provides each new guest with a new
key and rekeys the lock for each new key used in the |

lock. Typically, an electronic lock system comprises é
key generating station which is located at the check-in
counter or front desk of the hotel and an electronic lock
which is mouhtéd in a door of a room and provides access
to the rodm.  The lock is opened by'a,kef having magnetic
data (key code) thereqn. Typically, the key is in the
form of a card and the magnetic data is encoded onfﬁighé
~key by the key generating station when it is assigned to
the guest at the front desk. The lock has a means to
read the magnetic data on the key and a microcontroller
to compare the key code with an access code. The access
code is.either generated by‘the microcontroller through -
an algorithm or is stored in the memory of tﬁe
microcontroller. If there is a match betwéen the access
code and the key code, then the lock opens and allows
accegs to the room.

In order to insure that the key code and the access
code match,. the key generating station is either hargd
wired to the.electronic lock so that it can communicate
the new key code to the electronic lock; or the key
generating station and the microcontroller use the same
algorithm to calculate the codes; or the key generating




algorithmto calculate the codes; or the key generating 14 JULY 2004 2
station and the mcrocaontroller store the sane codes in their 1Y Eé 4
There are a nunber of ways that the | ock system invalidates a guest g
For instance, the nere use of a new guest key with a new guest key code
causes the S u e inyalidated. In other
cases, the kgEQE& g %ﬁgl%gg &&%g%ggnggggggngt i Eﬁ& ERME 6edgs: iie
period, e.g.t ehtinenogieRour s, during which the guest key code is valid.

The use of a t| rreThggél q¢ IQ_Vﬁ{l es¢t u c at_the end of the
time period, tfoat t he ﬁeed iggég %gwnsﬁgsgﬁét EFO gggk REEFFRY in the
| ock. The uséngﬁ t ﬁEthﬁSQHPFBMgngreEPérléﬁﬁ@BGE byheamegenese of whe

access to thﬁewogﬂbsbykéﬁewguﬁsiSneﬂe§@é§€ Eéytéédén8£§§§§dtﬁgcur'ty of the
e

el ectronic t hottgls and the |ike have convert fromthe
conventi onal? %?“1‘%]2%7 PBERsIPRST HESY) &2 ‘?o‘ﬁ‘?cb?ow‘éalmi:?@nrreﬁnal control

systens ar e ofsher t cagen; rohe kdge emdﬁgnmm&mﬁkwmﬁlﬁmhﬁﬁ £ Dife VRHH OLS
~electrical I €S.. | JTypi cal hot loy themto, contro

t he heating %% é%@%l% %n?llﬁ &5%&8%‘% t%‘)g of® t™h ?Iéogr’rp Uy i YRRt al :
control syst‘é?ﬁ%rﬁﬁéﬁltmllseréﬂlmwdmldl’h@lalmt@f aoeiwed on a

wal | of the 0B (Btvaletantdd i hddie Jaé{ﬁ%odié any Eﬂ‘ee s geor

swi tch whic tects a change in state of
cl osing of t fhd Y dyrecdifadit Omrﬁtnemmgmsts ksnreztleel to t he

various el eanrseaa:led alp'plﬂlﬁmdﬂﬂ;'}@.f e eRMofTRE RN il GONIdW unit

controls | on_of the var s electrical _appliances in

t he room egﬁem a &%ﬁ% =2 a?t€ SHRFSETS dshdifts Moy ( HVAC)

unit. When & @NGﬂMﬂcﬂlchanges state, e.g. the door opens and a guest

enters the roonlBh@gdggndy1dﬁg | | et egt, the I esence
e Ll 1o s I o )

of a guest iLn the room The notion detector th
“ener gy conth » most hotels and the like have converted from the

conventional metal key locks to the electronic locks.
Environmental control systems are used to control
the energy consumption of the various electrical
appliances in a room. Typically, hotals-employ them to
control the heating and cooling unit (HVAC units) of the
room. An environmental control system conventibnally
comprises a motion detector mounted on a wall of the room
for detecting when the gquest is in the room; a door
switch which detects a change in state of the door; e.qg.
opening and closing of the door; and an energy control
unit which is connected to the various electrical
appliances of the room. The energy control uhit controls
the energy consumption of the various electrical
appliances in the room, especially the heating,
ventilating and air conditioning'(HVAC) unit. When the
door switch changes state, e.g. the dbor opens and a
guest enters the room, the motion detector is activated
to detect the presence of a guest in the room. The
motion detector then sends a signal to the enerqgy control
unit to set the temperature to some acceptablerlevel. |
When the guest leaves the room by opening and closing the




unit to set the tenperature to sone acceptable | evel. Wien the guest

| eaves the room by opening and closing the 14 JULY 2004 -3 degrynt or
switch changes state and the notion detector is  activated an323é932?26?he
absence of the guest. The notion detector then sends a signal to the

energy control unit and the energy-:c@mrol unit resets the tenperature to

al | ow for a doamdethé ediper aswi €cli aflghgaN WS 4R SLIRNGEGY; SPNSuUMpt i on.

For instancey_.l .winter. th uest nmay set the roomtenperature at 75F
(250). Homev%?%@?%&e@hﬁ e C%Yﬁaatgeecﬁe%f(?dﬁeetf%tss i Bkeengse glodihe enper at ur e
at 60F (15C)gusmn. t HBheuesttidns deltectior titer aamdsThe SRELQY ONKOl sets

t he heati ng | var.l r res dependi.ng upon whet her the
mot i on det ec%fgate%e%%éﬁ]hg{%%?e%{e@%r %%égﬂcg%%ﬁ%%%ﬁeﬁ%q he room
The energy &dit ifamMmanatuxe tse aldawmdoed toostdesT terpetrattale apiidances

other than thel tHYAC MY ere@ige itk dile eNetgy ; uni.t can be
connected to.the |lights, f%le&?gion aﬁg ﬁé?io ?%Q}ﬁgﬁﬁé&ﬁ%Hafli are

turned of f WHEWSte SuestTey B8E tHSmrocEnéeabeyatiren ad GES® has
checked i nt d2&°lot.el Hawntveligs theehokedi §ABEgAMEAL MprbRe L0 kS JLeferred to

as being i I t .Lf_a roo S t been assigned t0 a guest or

if the guesEh%agegﬁﬁgfﬁ%%%EFPthgﬁ ?hggr68%1C?swggPerédgpésﬁslﬁbrmg:in t he

unsol d stat &n Fhet ermor e Thet eskogldcbatappr setat eHet hahtWigNuAiL QM iS in

the sol d stahe, vhi-i ' ' [ staie,.i.e,_the guest is
8he, vhi-ioas Qépﬁékgﬁﬁrég a8 8§8§#§tﬁg°P_£geFH8r Ehe

present in the,room or an unoccup [ g I s absent
fromthe rBBktoReHEESFEGT. dehechSat Ehe nanegensat osedbseheecuasotte

t enper at ur equasgeint thet veen. 85fhé3%r§§'gcéngg:|::élg—cl\5%%t %tﬁg sol d

ini Ts are ot iBeCr 8 PO EERRe PletFriint et atag Supen thencthange.
Convent i onallV3C whit hot Bbr gesestpl s, atthe dwefdy tdwit 26l Ushit t ALt gaper ature
gggggi teg [‘Lééo?%%fnﬁéé' o ptEl‘?ef: eifé]t(ﬁ.es, f@éle&f&@rk eax% I?aOCflé 2&9 )iz\{\ﬁsqur:‘]ehe

that these are turned off when the guest leaves the room.

Ggperally, when a guest has checked into a hofel and
has been assigned a room, the room is referred to asm
being in a sold state. If a room has.not been assigned
to a guest or if the guest has checked out, then the room
is referred to as being in the unsold state.

Furthermore, it should be appreciated that when a
room is in the sold state, it can be either . in an
occupied gtate, i.e. the guest is present in the room, OT
in an unoccupied state, i.e. the guest is absent from the
room. Generally, the hotel management sets the unsold .-
temperature range at between 85°F (30°C) and 50°F (10°C)
and the sold temperature range at between 75°F (25°C) and
60°F (15°C). The heating/cooling units are off so long
as the room temperature stays within the range.
Conventionally, the hotel guest is able to further adjdst
the temperature range to his specific preference, for
example at 70°F {(20°C) when he occupies the room.

The motion detector communicates with the energy
control unit either by wiring of the two units together
or by electromagnetic waves (radio or light).




The notion detector communicates with the energy control unit either by
wiring. of the two units together or by electromagnetic wavegy Qi&ﬂ*?oﬁi
light). 14 JULY 2004 4 Additionally, sone environnmental control systens as
well - as sone electronic |ocks are wired to a main termnal which is '
|l ocated at a nmin desk so that tihey# can be controlled fromthe main desk
Usi ng wire PEddireallhe 9ane ensriomental lnontamli rsgmtemsalascmmrlol

system and/ a5 tdifind QlediSrNReNTMEs Ahd v}.ﬂr‘& Gc%“%”@&a’i%[ z@’iita Ther e
is a need fﬁ%ﬂf%}Stand al one | ock systemthat conmunica re wth
the environ G ted &ted BT Kieskos@ t@@Mvﬁhv-'YOFanHEel NVENTI TN The

present inveshitewlderbifiem alsd akdmlgre. el ectronic | ock systemw th an

energy control aﬁp %pd QFPVIdeS for.the lock to,instruct the energy

control neans whEH o “HdTe o SANRSEL DS F2i8 £REMIBRE EPatBe The

el ectroni ¢ eoviroyseatedocomtircdt eystent hedgoer glie tobkr 0k BRpARsWIEN a

guest has u e ey i ock ch t hat the epergy control
AR bR sl Al S BPT8 APen PREA BT Br o

means noves from the unsold-stat é sb
enmbodi nent , Sﬁaﬁﬁrﬁéﬁnéeﬂ@§koEY§ﬁGmatb@brCsmmunhcatesedptegeﬁyswﬂbhthat the

sol d state gna éﬁv&ybhméhtanvb@ﬁerobi%%eemaﬂochHQ'PQ gtate and an
unoccupi ed te %S r%V| des for additional energy savings when the

guest is N the present invention is directed to an
el ectroni c | ock Thetprebantngnasnelent cembenbsck sPMEEshond '@ door of a

roomto pr S said. roo uest ke card with a guest key
code thered%i%g géégﬁl%gngEYﬁt?%cﬁktﬁh%nl%%%r$%V?%@ CcheBeRNS oraBéoring a
guest acceroctdes foreths lockreadingtsacd qwesénéfgywmmhtﬂmmn sai d

guest key Gidths Svha8 o4 SfloVd! LrSft Ehl Alis A & (RENS{Q g eParing said
guest key é§1 sald uest access code suc sal uest key
code mat cheS*&f C‘QH%%% SS%WS%@WW%@ the énprawenent

control means when a guest has used a guest card key in
the lock such that the energy control means moves from
the unsold state to the sold state. In a preferred
embodiment,_armotion detector and a door switch is-
employed such that the sold state can.be further divided
between an occupied state and an unoccupied state. This
provides for additional energy savings when the guest is
not in the room.

Broadly, the present invention is directed to an
electronic lock éystem having an electronic lock mounted
,,in a door of a room to provide access to said room, and a
guest key card with a guest key code thereon for opening

said lock, the lock having a means for storing a guest
access code, a means for reading said guest key code when
said guest key card is inserted into said lock and a
means for comparing‘said guest key code with said guest
access code such that if said guest key code matches said
guest access code said lock opens, the improvement
compriging:

(a) an energy control means, said energy control
means controlling the temperature in said room, said
energy control means having a means for communicating




conprising: (a) an energy control neans,.said enefgy control neans

controlling the tenperature in said room said energy controh Qﬁﬂﬂ?Z Gyi ng
a nmeans for conmunicating 14 JULY-2004 5 directly with said Iock

having at | east two nodes, a sold gmde and an unsol d node, said unsold
node havi ng a mdqgr tenper gture range than said sold node tenperature

range; and Fadichd ockreand eV iggnatnileastn gwadimostes,y ani t h
sai d energyso@dt mokdemaads adutihsdla moldey) ssaiad u&l@@id cRRE MR 1! t?%éi; spi d guest

key said |o (o] cates to _said, ene on means such that said
ener gy cont%oﬁe%éggu SPRS ngrgﬁpggl&%ﬁﬁbg%d%nﬁ %t&°§£|&em9ﬂn@turﬁbde . The
| ock can cowspgecatwdwi th the energy control means each time a guest key

card is used in g ¢ [ a e uest: ke card is used in
the lock the engrgyggoﬁ ?ngngggé Q &e h% %O?d%ﬁgﬁg RFP@fnatlvely,
the | ock mn@FreﬁﬁﬁﬁnWéﬁbeséhﬂyepﬁ@QYlﬁ@ﬂtrpﬂnmeanﬁeﬁugheshakewheard i s used

in the | ocksgugh1bBRt i st 68888" By S90L' §heBEAR sol d node. In
either of these aseéS Bﬁﬁ el %taff tht erégg?égéeRBﬁ?II have to be

used to rmv‘éO‘t“H‘énéﬁ%F@? E‘an?%ﬂ RBGREYf FeﬁFFﬁé g§8RYS ﬁ‘échhéhahseaddstate

AIternatlveéNErg@eﬂﬁntbﬁl|m§£nscﬁ6ﬁuﬁlﬁﬂbﬁssﬁﬂérﬁnébﬂﬁ £B8e JUESEKgY card
Is used in §{f either the lock or the energy control neans has a
cl ock whi ch” Keeps rack of the ampbunt of time that has gone by since the
guest key card e | betk usad qumMElcabekwlahdthuteﬁaigyabbﬁtﬁ$ler a set

rom o solt T aem oyt e e Ay Sad Ve \REH £ETCA2 108 PRas &

from a sold to-an unsol
start ti rrelnceﬁb‘?%d-'rha%lﬂ)ﬂ:%%a& WllﬁeYscalf@eWe@%dltmtﬁeelbmk}; t he

start ti mmat@iwmﬂﬁlm@ﬁﬁelg oo ROBATE Mol d to the sold

state and ej;ther the end tinme or .the tjine erjod during which the key is
valid suc%%ﬁ%ﬁn%ﬁ éiy the lock will coméhnlcate onléJthe first Y

time a new guest key card is used in the lock such that
the energy control means moves to a sold mode. In either
of these cases, a hotel staff or other card key will have
to be used to move the energy control means from the sold
to the unsold state. Alternatively, whefe the lock
communicates every time the guest key card is used in the
lock, either the lock or the energy control means has a
clock which keeps track of the amount of time that has
gone by since the guest key card was last used in the
lock, and automatically after a set period of timé, say
24 hours, instructs the energy control means to. move from
a sold to an unsold mode-.

Preferably, the guest key card has a start time
thereon, such that when it is inserted into the lock, the
start time dictates when to move the room from the unsold
to the sold state and either the end time or the time
period during which the key is wvalid, such that at the
end time or the end of the time period during which the
key is valid, the lock instructs the energy control means
to move from the sold to the unsold mode. When times are




end tine or the end of the tinme period during which the key is valid, the
| ock instructs the energy control means to nove fromthe SO'Q4ERHJW§OO4
unsol d node. When tinmes are 14 JULY 2004 6 wused, the start tine and end
tine/tine period can be sent to the energy control means each tine the
guest key card is used in the |ock? Br-the first tine the guest key card
is used in tredodihe |stait Heine ase] em® teines fyimoniemiod eansb@usénbave a

clock so th t e e_end tinme has
arrived. Al ?égr rgfél vel ylgél}{ '{oc]k E | ock \g%dr{;slgeg]n q: SF SFPhataTD the
energy cont A& US&chhig vtﬂéih ]tQF]%r‘t ax tth% fslmi‘d: rtoidee drik \mea'stt &kepndcahe sol d
mode and mo\i% Weddgiinge dagde. 7 efiar badde @lL dQEk-System

further gg?}ses a ans for _detecting when a erson I S 1°n sai oom
Such neans N MBES 517 Y& fpriigsk é%ét%’@& &he r?é’t%t%’d contited wegdnor
cont ai ned i knblve ke, tdred endledine $iid chriRed.ed A1@ @ cdQT+f I &R OF

I ncl uded |n B?%a%é%kgedige de%%?tor |s prefer bly a notion detector such as

a passive in £868 & adlnitbe gBEESYocORA means

are convent inepak. wBenusiongtae thetsoﬂdrmadé tihel dbeh $¢ el dHe sold node
I's divided sbmaomeaeoaaaphﬁ@en%ethgru% 83a p%{if oomis occupied and . ..an

unoccupi ed node g I S Ou e room This prOV|des for
addi tional ener gf*re&eragdy. Db ﬁn@lﬁﬁéréééGpl@@knﬁdetemhéurehﬁerature is set

to that whiehpweseshaspaahy EBe QEEé&tlﬂﬁlhﬁeHUE'Perk g i gﬁ?%% ode
the energy. control ﬁns returns the tenperatur e 30 € as set
by the hot ef°RBnagehteht "eRBF £R% FEecFﬁ@nhﬁ?@Prhﬁﬁﬁgén@ﬁ?eﬁ§913et t he

sol d t enpermbunieedangethe ﬁﬁfl(éECEOhﬁaiEEd(iﬁC&heMMbbE thfgqodeghoset s the

means mai nt al ns eraturé af a

emeral i &gt B0l 200lq CDUEAROOE BEGHR! Y SROPGLEE SRRl SOl

t he room anthe H@e’éﬂﬁ@é@row cPrefkralhly em moeient detdatotr heugheats has |eft,
and the engifystRdt {9Fra PERNSeFONEST ppiﬁlﬁ' %P%H%f@ré@gﬁlél | owi ng t he
room detector. Such means are conventional. By using the
detector and the door switch, the sold mode is diviged
into an occupied mode for when the room is occupied and
. an unoccupied mode for when the gquest,is out of the room.
This provides for additional energy savings.
During the occupied mode, the temperature is set to
. that which was chosen by the guest, while during the
unoccupied mode the energy control means returns the
temperature to the sold mode as set by the hotel
‘mahagement. For example, the hotel mahagement may‘set
the sold temperature range at 60°F (15°C) to 75°F (25°(Q)
while the guest sets the temperature at 70°F (20°C) .
During the occupied mode, the energy control means -
maintains the témperature at about 70°F (20°C). When the
guest leaves the room and the electronic lock system
detects that the guest has left, and the energy control
means moves to the unoccupied mode allowing the room
temperature to drift within the range of 60°F'(155C) and
75°F (25°C). Upon detecting the return of the guest, the
electronic lock system has the energy control means
return the room tgmperature to about 70°F (20°C) as set




tenperature to drift wthin the range of 60F (15C) and 75F (25C). Upon
detecting the return of the guest,, K the electronic |ock SySteEhC98§SE§§4
energy control neans return the roomtenperature to about 70 set
14 JULY 2004 7 by the guest. In orderyto inplenent this occupied/ unoccupied
option, the eI ectroni c | ock systemhas: (a) said sold node of said energy
control - nea FRE (st onpr|3|ng an occupi ed node and an unoccupi ed node;

(b) a neans for Smt¢fmaﬁr@tﬁﬁmr@érw%l§i@kbé$\?g{)l@d/lﬁ%é £28 sgt tlhg
nmeans |s n said so

t enperature al gy cont

node; and (c a Eandq Vweacr}t%oc'ﬁ%gl‘?/ﬁ% i §Eﬁf51 sin said room said
means for detectlhgIaamduﬁqidnmnﬁefhﬂ saIﬂﬂEﬂHﬁg#IdEhWMéi1ﬁé&ﬁ%energy
control nea t aclid Qo ans detects a person in said
room and sarﬁld ener gy ontro rreans Ps‘ |r(1is GF B FbdEOHRLedet ect i on
nmeans conmuQ&fties with sai d energy control rreans and said energy control

means operate in (?tgl @ nRGedPIred M%l@l@dé‘, ! ld-qehgctd r}} rﬁ?ﬁgrélet ects

the absence of person in_said room an nergy con is in
said sol d sPEEEC T SR Gt ol SBARA L Uk igh et SN thesnimh iahor gy

control, nemr@ydc&mtd'oleﬁeagﬁ e_@nhhobaﬁ:aa@m@pmtee limgpai d unoccupi ed
node. BRIEF DES IPTICQ OF Qgg 1 shows schenatlcally a
vertical section S En"ePfife PSr FFtéPg FBOﬁlﬁﬁéF@Pnlﬁhélﬁéﬁﬂiio t he

roomis pr&eeoedsaitdhmaaneniprodetatalngohtvihgl aclﬁeayl%_t @ according to
Lhe present obAALLaRinkl Fich SOOUSCRCREITLLARLLY BoXGE! Loah seebion

t hrough the front ed o0r provi
present i nv‘éﬁFPoﬁalgeéﬁtﬁFBh@nl paans| detechbn &l CersenFit s&mihm:n

schemat i cal hydt Bei&neheegpf cant 86k fasks Wit bnasdear ss¥it fllde, said

detection means communicates with said energy control

means and said energy control means operate in said
occupied mode and when said detection means detects the
absence of a person in sald room and said energy céntrol
means is in said sold state, said detection means

- communicates with said energy controllmeéns and said
energy control means operate in said unoccupied mode.
BRIEF DESCRIPTION OE‘ THE DRAWINGS

FIG. 1 shows schematically a vertical section on an

interior wall of a room wherein the door to the room is
provided with an environmental control lock system
according to the present invention;

FIG. 2 shows schematically a vertical section
through the front edge of a door provided with a lock
according to the present invention, seen along line II-IT
on FIG. 1;

FIG. 3 shows schematically the inside of a lock -case
‘with a door switch;

FIG. 4 is a flow diagram of the logic of the lock
after a guest key card has been inserted into the lock
and where both the motion detector and the door switch
are connected to the microcontroller of the lock;

FIG. 5 is a flow diagram of the logic of the lock




FIG 4 is a flow diagramof the logic of the lock after a guest key card
has been inserted into the lock and where both the notion deﬁ& %Ygaﬁhthe
door switch are connected to the mcrocontroller of the |ock; F'

flow diagramof the logic of the lock 14 JULY 2004 8 after a guest key
card has been inserted into the lock 8 and the detector is connected to the
ener gy cont rdft@Bansgught| keyheagdohaswbeen insevredcimb tche hbock

| | i f th
ni crocontrolied tBé aéee!:eek :55 g%m@eéée@ £ gtc'jhé“é}% % QS %th Ehg

|l ock after al?ﬁ-ﬁeSt card een I nsert Into t
detector and” %%r %tﬁ'ﬁl'é?}é torreRrested -q H@%ﬂ@r%};ﬂmﬁtr@llwans
FIG 7 is adi ovheli Bgelam of the | ogl c of the present I nventi on when the

door is opened w ut _a, card the m [ s i.n the occupi ed node;
FIG 8 illustrat ﬁ‘ﬂglf(?e]t%n"t‘ ft?% %é’rﬂédlﬁh T

configurati GfEet ahpugsedesy card/elnsts d:leemrnﬁdélxﬁiecE iirtcd el gidad
schenmati c of or c DETAI LED DESCRI PTI ON
aﬂ&‘%c@dl@cﬂﬁ tecﬁ@f fj%tgcf l{ d c:t]:e Wi | ALE: Cstmegtedy

FIG 1 shows scherratlc a vert eva I"'on 0 of a
room havi ng tod eBﬁtIlﬁ??Eéf rFOTA‘giéﬁlnsneanﬁal | Ais mounted HVAC unit C for the

room and near HVAGG. unifs G i1 5P UIRA-HN YOI HEOALE ol o000, B has
| ock 2 nmount.ed t re| n The doo |a?}prow ded w tbﬁq | oCk %a céarsc?lhtg to
tHe present TG hen; the m PPenged Wi theuti ealcagéc tdenn artt ough a

part of thetéhaorroBm vilst tiricmte bccﬁ@ﬁl&dallr@ﬂ@ line I'l-11 on. FIG 1.
Referring now t okl nd the different of the system of the
present inventi orlt:FvC\:'AGISI8 ]iﬁ essi:(ﬁatﬁgdd fE5ER™S E’E'ﬁﬁflilg‘ggtﬁx?grit escut cheon
3A and int eP‘F@feré'%ﬁJ@hewx@Bcoaiuguratldnerohanﬂéep#ésiaﬁtused to open

door B fromihbheneytsi.dgpghil e interior door handle 4B is wused to open door

B fromthe |n5|de of the room A
FIG. 9 is a detailed schematie of the electrlcal

. hardware for the lock.
DETAITLED DESCRIPTION

FIG. 1 shows schematicaily a vertical elevatidn of
interior wall A of a room having door B fherein. Against.
wall A is mounted HVAC unit C for the{roém and near HVAC
unit C is mounted energy control meens 1. Door B has
lock 2 mounted therein. The door B is provided with
lock 2 according to the present invention. FIG. 2 shows
enlarged a vertical section through a part of the door B
with lock 2, seen along line II-IT on FIG. 1.

Referring now to FIGS. 1 and 2, the different parts
of the system of the present invention will be described.
Lock 2 comprises exterior escutcheon 3A and interior
escutcheon 3B. Exterior door handle 4A is used to open
door B from the outside while interior door handle 4B is
used to open door B from the inside of the room. A
conventional cylinder lock § is set in lock 2 with
deadbolt thumb turn S5A which is intended for use by the
guests for additional security. Lock case 6 contains an
electronic locking device which contains mechanical means
for locking door B in the door jamb. Pin 7 interconnects
interjor door handle 4B to exterior door handle 4A. Pin

g



conventional cylinder lock 5is set inlock 2 with deadbolt thunb turn 5A

which is intended for use by the guests for additional-seburhaw lhpﬁbogase
6 contains an electroni'c | ocking device which contains nechani cal neans

for locking door B in the door jamy -Pin 7 interconnects interior door

handl e 4B t 07 exs elbekedosy Mg CofAn&i 81dée PG 2004 18,1 ocked by
means of the electrqgipqﬁggﬁ%n devi ce containeﬁciggﬁ%% c%%%l%esuch t hat

when the dodfeH ety FWats ook Ehdtervirn ddre deomdl Bs4A is
prevent ed. Lomikedl) sthentwotcedidn df opeseied dMoraansand keyjgard 12,
cont ai ni ng ich is read or .censored by code reading unit 9
internal ly }rllr(eg%rg@ﬁ'nwil‘%cgi 23.1 e]d'bte?‘ncgacfs,o_fliﬁ' AWFLAGRA JOE eanpi phed
with slot ¥ewhasmy 12 ,shapeaindsi ze ey dodewhilcikels Gad#l ki to be
inserted. Ifgdhe key (y%dg1¥g§q- ; t.ches an.access code, the

el ectric notor in Iocﬂlépcase Wi Jl‘}PQE)CeLI%l(%::t tr?;tlegc,ernraglé’aﬁ’?ﬁn@ﬁ riTr door
handl e 4A sd9%af -do&eagleryy? dtsyr fiawy tdise mlopadear cuprigipedRiivrmy be
opened. Cur k@@t a®t WakiiRg bheHkRCEHE STRO HIkY S§el 15, 5¢'AR i ed
fromcurrent _source 11 zggch askgpbattery. Loé%hQ%%E“ﬁ$h$¥$%fx%ﬁﬂﬁgﬁed W th
a ni crocont F8I P& 1P§8Xt8fered by current source 11. Mcrocontrol ler 13 is

provided with a Ifewheykandcadeeans kegr caed@ran pdrbhes BhoLRLILQN which.is
read and thgohgfogggtgggcgggtahg din tﬁg norg, i.e access codes. These
access codes may be | oaded int O thE *Re Fgegﬁﬁ sPolddli Ret REtHaksdy or nay
be cal cul at t8lpgsingamsterien dbgor hehdiby4ki spochatr abber B}3byAccor di ng

to the presg k AMeniQpi o1-h 1.C rokl e 3..decides . whet her the

el ectric nntgfn%ﬁglg%tggég% gog%ohﬁgagé %%étﬁ@%t%ﬁ,°??8?drf EHEr§B§ code
mat ches an 3ttedsigggkhe ¢hertkiéy wakari1ini torkseasedsi htosupphiag 10,

reader 9 repos theréRy 66decof1keysGandad?2s 5@@9&9ﬁ.unﬁ50ﬁ bs;gal so
[ on the interior Side of the

Goor 5 Shotlt ot Cuspbed v P 60 E0HEtpbhen 4 ¢ rpaveredi By vihi ch | <
current source 1ll. Microcontroller 13 is provided with a
memory and a means for compafing the information which is
read and the information contained in ﬁhe memory, i.e.
access codes. These access codes may,be'loaded into the
memory gnd stored in the memory or may be calculated.by
means of an algorithm by microcontroller 13. According
to the present invention, the microcontroller 13 decides
whether the electric motor in lock case 6 should be |
act;vated, i.e. if the key code matches an access code.
When key card 12 is inserted into opening 10, reader 9
reads the key code of key card 12. Reading unit 9 is
also powered by battery 11. Battery 11 is arranged on
the interior side of the door as shown in FIG. 2.

Card reader 9 is equipped with a section which is
intended to read the key code of key card 12.
Microcontroller 13 compares the key code with the access
code and if the two match, then the electric motor in
lock case 6 is activated. If the key code and acéess'
code do not match, then the electric motor in lock case §
is not activated and access to the room by door B is-
denjed to the card user.




i ntended to read the key code of key card 12. Mcrocontroller 13 conpares

the key code with the access code and if the two match, then &I:m ygﬁéilc
notor in lock case 6 is activated. 'If the key code and access

‘match, then the electric nmotor in Io% case 6 is not activated and access
to the room by door B i's. denied to'the card user. 14 JULY 2004 10 In the
preferred embodi mehttheneFetesred  embedivenbrwhene bdtsh doee datdetoar e

used, eitherarat ﬁ.‘rﬂihicﬂ‘irtélﬁ?ﬂ?chbﬁhl:é 5u§é’di' b@l%&t‘ad)]p% é%jﬂ{ ock or

separate fromthe hown_in 3", door %€ nounted in

| ock case 6.7k ccrf’lrii?-? a%‘?%rc&l’sn‘%@'ne’rf‘d’btb? Ha so%r%ﬁig?é@t%tﬁncm} hhee opened,
-or closed. QudkonalAsg shtvar SwirTd, AARdSr usectdratihel £hap, Yq {tch

14A. Door swifgh &£an e.,on t edge of such
‘that when fhe d&]#%l s se%@a‘{&ﬂa}f%rﬁ%%&hﬁ%ﬁ% h@rseéi‘éw%im tch of
switch 14B B&até.eds€d amencte amidisisedhamyasicatadtls:, Idodrs swiefgy red that
door swi t chii$AiRe udeRC 3lafhdr tHRGK d%drt %%Jltc%“?lfa hat, e\ ever &E:lg:%te,lgfqe door
e er 13.

i s .opened, switch 14A has a change of state an 511S

Door swi t chC#EBPPs 19 ateaapmywhiered on Shen&dge ©fntioor Beans:hlthat

Al ternatlvetvhensmtacEloib%BlsC@@iﬂa&la%%Hei:cWﬂ R HRNeIQY GaRb ghermeans 1 in a
.wW rel ess h.14B_can be_nount oor itself or

on the outs gngryraogf‘”%‘:h d?nﬁé’&%icﬁ‘ Ilégk 15 relpgepdnandt ébﬁosWiSBhf or

detecti ng tthapgeseatatefl aIpedsoprefietired eha: dEBL g@akhy, 18Rt Han
tector 15A is_preferably

d 1 g
oy %béﬁ:?au?hegﬁgﬂ glg!r#sﬁlg 8%%1? Egﬁ whi EhYaFtBRsthe €80%i &W t he

nounted on a
whol e* roon?PP¢Re@er f¥i-hchoddfchabi gurhangaspfsatats andnuklis roomed areas,

|y be nenessssito611esl 18Dl enborUsGs AR £45N20 SREcIRLIPY detegtor to

detect the resence of the guest’ |nt ro BA is

enpl oyed. TP tFHRETFESENRE :F‘Pi%e‘ﬁ??%ﬁ tt Pitererkivwely, mmbdl‘ﬂaomthe
hot el , not dnmmun@eatmmHWEtha@@er§y control means 1 in a wireless

manner. Naturally, switch 14B can be mounted in door B
itself or on the outside of door B. . |
Mounted in lock 2 is motion detector 15B for
detecting the presence of a person in,the room.
Optionally, motion detector 15A is mounted on wall A.
Motion detector 15A is preferably mounted on a:wall of
the roowm in a location which allows it to view the whole
room. In certain room configurations, suites or multi-
roomed areas, it may be necessary or desirable to use
more than one motion detector to detect the presence of
the guest in the room. If motion detector 15A is
employed. in the present invention, it is preferably
powered from the hotel, not battery-powered, and is
always on. Preferably, motion detector 15B is used in
the present invention. Motion detector 15B is wounted in
lock 2 on the inside and is able to view the whole room.
Motion detector 15A is preferably wired to energy control
means 1. Motion detector 15A can also communicate with .
energy control means 1 in a wireless manner such as by
electromagnetic waves (radio, light, etc.).




al ways on. Preferably, notion detector 15B is used in the present

i nvention. Mtion detector 15B is nounted in lock 2 on the iagi A S
able to view the whole room . Motion detector 15A is preferabllilf}‘j\?\{i'r\ggg?%

. energy control means 1. Mtion detectgr -15A can al so communicate wth
energy contr ol _ | w rel ess._mapner such as by electromagnetic
waves (radio,.|i gh{ ,h(la?fég)srﬁ%eﬁibLW‘é% 1To¥t ﬂn‘ghﬁgﬁr8§@n9fi Bbention and the
use of the ereupled-umcoupied modes and the notion detestsor/degy switch,
after det ectgm@hc@fg%i : h [ .swtch, the notion detector
is activated to detect t e@%%&%eéo&%?g%elr%%%a‘ﬁ ?%etli‘%o O th notion
det ect or .Mtcfl%f. viile nriRmidetector eterattivatedctd ydéveenergy control
neans 1, as gafandd i G perddn the @iestods  deferted{dh |48 Loom bY

motion det 631%2{ %B, hi tlen nmotion detector 15B conmuni cates
m crocont r ol P8P £F ARl SOUNMEGHAS | drefriEiiniireeEly e ernemner gy
control  nemesitirodhinetanisn 1t us SHowOHET HKS, i amOeUPiAL St afe and

all ows the r.e the rogmto nove the tenperature as set by
t he o.ccupanth%g%g:g:%wﬁﬁc%%gorﬁ%ro& ?’é’r Mt O AR SS s ]vﬁrgjrh tdieay gptdont r ol
neans 1 var AgG&ckions 168 icomowmicadies Withpmiinaordiidradfler Nf30r47gt i on t hat
m-crocont r olgh 84-oL3neQEHHRLCaLE A trol nmeans 1 is the status of
the room from solLd t o uns,o?"g. e gn&uggg%%, € rleS %[Oaﬁpqqgﬁzecmr&;d time or
the tinme peff8RSof VWhHéChedlgtusn. theni cperatey; inheane oconph ed ks t@&oOr

switch 14A anficadlewsr ehketehBedhs0reCBFNMURLCH a ate for door
switch 14A g ing door. EB)%ﬁlAg i ?ngg%akﬁy,%hv%ere | ock

2 houses nn%%%ﬁéﬁggggggg ig%g lg?bggHELHPPEF‘ﬁ@eséonnunicates to ener
; , gy
control ‘means 1,Mitzoporseotienrl3 absamﬁﬁie&taspﬁfiﬁﬁneh@r&rﬁ}ecEﬁEgbio t hat
Wher o the. el Eatt oni Lo adie SR rO5 TR RBEEHE “ndcReiBATUsBs asr ow tch
14B and/ or REPERERRRCERAL nbArorerbrotbépolizntemannicateterabl y, directly
wired to esvesnyy CosERbl Rades 11 angd #her 0eonLL obk ernd3, 088900t
' sold to unsold. For example, the start time and erld time

or the time pgridd of the new guest. Additionally,; where.

- lock 2 has door switch 14A, microcontyoller 13 also
gommunicates changes in staté for door switch 14a, i.e.
opening and dlosing of door B. Additionally, where lock
2 houses motion detector 15B, microcontroller 13
communicates to energy control means 1,'the presence or
absence of a person in the room so that the energy
control means 1 moves between occupied and unoccupied
states. Where the electronic lock system of the present
invention uses door switch 14B and/or motion detector
lSA, these components are, preferably, directly wired to
enexgy controlrmeans 1 and microcontroller 13 need not
communicate these bits of information to energy control
means 1. Energy control means 1 processes these various
bits of information and controls the enerdy consumption
of the HVAC or other electrical appliances in the room.

FIG. 4 illustrates the flow diagram of the lock
every time.a card key is inserted into the lock and both




comuni cate these bits of information to energy control neans 1. Energy

control means 1 processes these various bits of information gapdgGp Eb@%s
t he energy consunption of the HVAC or. other electrical appliances iIn e
room FIG 4 illustrates the flow diagram of the |ock every tinme a card

ey is insertad mBEﬁzohheeheeiéoénglaBO{ﬁ 1éo§ytg%§9,ggcg(g%;ﬁge mtion det ector

and the door _switch communi cat e P ect t6RE@r of the
lock. As shofhTRRELE &p Ehet‘hbcmomat@ﬂ-l@s of €nel lode. OI’AE;IgEOQﬁI’!LHd for

the stay of Fhle.gupsthethep ¢¥QUEm |00 biureaprded (o the logkis ~©

m crocontroller so the mlcl:rocont roller can conmruni ca
t he energy oAt r BFaYehsthe Fuest t Hel e dgHgrramton | i sresssoxded nbve from a

sold node tthanlaogists dn:ttﬂdﬁ:orﬁhfcﬂﬂleﬁ i &{Eln&rbréwrairéfdfg oAy turn the

ener gy cont r&m the de to he unsol 'S 1s

normal |y done when SHEY t9ntgimls tndrrss checked

out. TypicdQ chat sl-ﬂw femgif |®nts:e:d ltr@almsclcawtmdd&e %ta iigr the

guest has cheedtPWn Unddig St aff card SO |nstructs t he
o rom t %%S%ot 5 R& 5 31%6_3 taf .

energy control neans to nove
Al 't ernati velB2Y (e fdieg P ReFatr SOk eds meaas Ee‘omr &her @gﬂamﬁﬁet Q:cm)ve

fromthe soltthermiedid maeunsqhdsméen%&ﬁs&l?r Hé&%oqfh%}]l h%t OS' nce the

guest card wgs | ast used ﬁg as: shown ctor is
used to al | GW rRE SvSt ERClo2hbEs E@F\Aﬁéﬁsf-héaécé‘bﬁpkéda@dtunoccup| ed nodes.

FIG 5 illufvpicedlyheaf kowidi agramiaf ukha {:@CKOCWQ%Q Ehshgﬂg isgn det echor
communi cat eg YN ARY th onLf ns, whil e t o0r switc
communi cat esfgé& Eh& gh%ockﬁ?f ﬁ‘fzzgi&ﬁéaﬂ’l Ec ﬁ ehgkethendothés det ect or,
the system E5RE Sp@%@ealﬁoahn%m‘ptedthﬂdenengpcucpneﬁolmﬂ@aﬁbGtoG

i1 ustrat esmpire £how €hagsani ofotPRe | 9F %Pl&wmggébOtﬂ%é%yn%E%kgf det ect or

and the dooE swtch are conpected to the energy con ¥¥n this
enbodi ment , “PRePEERY sCRRFFOF MRATHICIR Be RERTRFCIEAEIES to move

from the sold mode to the unsold mode after a period of
time since the guest card was last used. Also, as-“shown
in FIG. 4, the motion detector is used to allow the
system to move between the occupied and unoccupied modes

FIG. 5 illustrates the flow diagram of the lock
where the motion detector communicates dlrectly to the
energy control means while the door sw1tch communicates
with the lock itself. Again, because of the motion
detector, the system can operate in an occupied and
unoccupied mode.

FIG. 6 illustrates the flow diagram of the lock
where both the motion detector and the door switch are
connected to the energy control means. In this
embodiment, the lock's main function is Lo communicate to
the energy control means the start of the sold period,
and if the key card contains the end time or time period,
the end time for the sold period, i.e. when to move from
the sold to the unsold mode.

FIG. 7 illustrates where both a motion detector and
a door switch are used, the room is in the occupied mode,
and the door has been opened from the inside.




t he energy control neans the start of the sold period, and if the Key card

contains the end tine or tine period, the end tine for t he sﬂgm_e{rgm
i.e. when to nove from the sold to the unsold node. FIG 7 illustrates

where both a notion detector and ad r Switch are used, the roomis in

t he occupi ed erdeJ-b di Cg e:r}%dm romthe |nsr de. 14 JULY

2004 13 It will ‘be under SYALEH.t Gslegndds st at e,

comuni cat eshanged Satcétteto Qdmnmmtaatresjeﬂﬂm Bacandot hembta@ndet ector is

turned on sraettrggtdxt a and it r ence of uest in the
K htotord MU RE" 18 W BE Bhen® shalodee wnen |

room This change of state ocCurs once when the
the door cl §8& defisetyddie Prasanamer edsemsec atfeai gueehadgetnk state to

the moUion delRct oThisaehakigee st SHARIRSCHA! Bk GALY PASCacelt her when

it opens or when it. cl oses, Likew se, not i on det ect or
room each t PRE™FhE HoSPEHER g‘r‘?rrrﬁ‘r?i"é‘"a?é,@seﬁ -ch@hgedodrssewitchr canl y

once, eitherowhanithteddts lchangﬂeﬂﬁdseat\é/ﬂea I:H@ ﬂ@@ioﬁsdél:géﬁgr The”
to optain an accurate

notion dete c h | on

det erm nati %%e%lhg]tj'ﬁl%héir %@%5 gs' 8 n}:igr ogcfi’ﬁ Ye‘dn‘a?' ndtteEuphen. iscanni ng
can start a@Pegéoﬁrayh?neldooiiossscapehekiewisesttl@@aﬁtgtelcbﬂil séeéer8l . the
door sw tcheadngdcRAt +880 MBI t hg.do | oses.. the second change in
state of the doo(r: switch, &lt IS‘F‘%%‘ Férg{e gh%hcg&é%a TR COMTHRESaFSF a
preset peridd°RoRIE| RE. SFﬁtﬁn‘éerelEr@%een@?e@h@emhem tSeandbaey isequence

starts uporbpéneedl@ﬁtwﬁéﬁngﬁeoaoéfaig &foddle. door switch and continues for
a preset peri od nf I n anot referred enbodi nent, a scanni ng
sequence starts Upon-th ns%%%?\ Rt i FaR dihe gioamelaisbrenaugizh  and

continues flo? @PEARBI AN predohiod cﬂettmrmiﬁaty:ain tanral hefe FRfreried
enbodi ment e A 1562 t ch tine the door swtch changes
Y %%f oo @éé'% . RN S ftaF Sfuence i s

state and conti nues a preset peri od Of t
the sane MPhtdertithelery is kenengpsbn et dowmger ithetdeer of the

door SWltCh‘ and not end until after the door closes, the
second change in state of the door switch. ’
Altermatively, the scanning continues for a preset period
of time. In one preferréd embodiment,, a scanning
sequence starts upon the first change of state of the
door switch and contlnues for a preset period of time.
In another preferred embodlment a scanning sequence
starts upon the second change in state of the door switch
and continues for a presét period of time. 1In yet
another preferred embodiment, a scanning sequence starts
each time the door switch changes state and continues for
a preset period of time. The scanning sequence is the
same no matter whether a key opens the door or the door
is opened from the inside of the room.
Energy control means 1 is a conventional piece of
equipment except that it has a means for communicating
~with lock 2. Energy control means can conﬁrol not only
the heating and cooling units for the room, but also all
the other electrical appliances in the room such that’
when the guest leaves, not only does the heating and
cooling unit for the room move to an uncccupied mode, but




is opened fromthe inside of the room Energy control neans 1 is a
_conventional piece of equipnment except that it has a means fgp jyL 2004
communicating wth |ock 2. Energy control nmeans can control not only the
heating and cooling units for the room but also all the other electrical

appl i ances i,n the, room such that when_th ﬁu'est | eaves, not only does the
heati ng and tr}beog}e*%t%ni?t?oralf?letﬁ‘%%ln%‘g%-to an unoccupi ed node, but 14

JULY 2004 14 - tiEndightcontetel méfnd UL neeld of dek Enesaph oonid of f@ans 1 and
| ock 2 each hav ans, to. communi cate with rhe other. This neans can be
wire or, rmérb(aa1 c'gor"g? era afstyef VI%StChWI%"Te t:l?elélmh MR P (ReartgHiSssi on or
sonme ot her aictermagnetiaratelans. iFvErédless a giddf ereninfrdied nent of the
preferred GQIRANENUS ANGD ' .t h .one another. Referring
to FIG 8, rragnetlcile car ?&fg&ﬁaa%s tﬂe rHI e%ﬁ“a\g&&s Yy a start tine

in ninutes/ hour sFd& to i ekt fiqunant euhadimssithefr $/htapreeerdeey card is
inserted i ntenpRentd aidl i dald; iconRagd ffde int‘h%n‘éa%‘i’l[oé:%g%n.d

conmuni cat e .%o energgné control nmeans. 1. Jo allow |l ock 2 onmuni cat e

Wi th ener gy "CHREESPEMEIE - Bockegneid ke rorsr d@ besnSiet tlengrbunt ed
insi de escubhetay3@ith koekar tilRergy muomicee)/hRaay dhyNas an Lafy ared

recei ver whieg ls ‘ eive_signghs fromthe i.nfrared transmtter
of lock 2. F%R?hlﬁg @gﬁ‘%%l{i’%%%&r{%%caﬁf %ﬁé’ §ta§%t 1gndSRICLANd8ter sol d
and unsol d ipPAs2 epd shel Bptas ishowad offl 65 Beyechhdr 1koakd2 or  ener gy
control rreaaém&uh&caeaaeebe@nbrgg L8R IBY eRbah %5” +3B2, Yher ?o' Re 21s

1 t he G }er of °Fdc

connected to notion detector , Infrare ransm 2 1s
used to sent® FRBTHBLERES Yikbt FBRYEY RENKBELOMednEalt oleakr gyhasnanol

means 1. Al snfrasedhowanbnifter BoufitbBeinkoak 2seGt8ALLAY3RCAEt § 8L Mans 1
is_ connect eQI _toElq‘gor SW tgh §4A/ 14B. V\Qere :LLogk 2 i.s connected to door
switch 14A “the “Thitaf ST PANERFEEel BRS| BRKkIBIFaredeteFl vehdwhhehchange

is able to receive signals from the infrared transmitter

of lock 2. In this way lock 2 communicates the start and

end times or sold and unsold times. -

Optionally as shown in FIG. 8, either lock 2 or
energy control means 1 is connected tg wotion detector
15A/15B. Where lock 2 is connected to motion detector
15B, the infrared transmitter of lock 2 is used to send
the necessary motion or no motion data to energy control
means 1. _

Also, as shown in FIG. 8, either lock 2 or energy
control means 1 is connected to door switch 14A/14B.
Where lock 2 is conngcted to door switch 142, the
infrared transmitter of lock 2 is used to send the change
in state of the door switch to energy control means 1.
Energy control means 1 communicates, preferably by wire,
to HVAC unit C and specifically to the fan coil, the air
conditioning unit, or the heating unit.

FIG. 2 is a more detailed schematic of the lock
itself. Lock 2 and, more gpecifically, microcontroller
13 is capable of allowing access to more than one card
holder. For example, in a hotel situation, lock 2 will

open not only for a guest but also for other hotel staff




in state of the door switch to energy control nmeans 1. Energy control
means 1 communi cates, preferably by wire, to HVAC unit C and4g aﬁ@%l
to the fan coil, the air <conditioning unit, or the heating un|t

a nore detailed schematic of the | ock l§tse|f Lock 2 and, nore

speci fical Iy S éaBeof | owi ng access to nore
tlﬁanI olne caré1 h%cg’gfr)ﬂ*géélgé%%? I |'§° VR EPRa }ﬁaw‘? 1eds 2%@11 - open

not only forefefirest toutasihaving athberdotley sysfdm landULY 2004 - 15 and

security pepSiRlontQUMENY 0N refe red to .as having a
hi erarchy system and mcr ocontalréol bfélcgolg&ﬁ?%ﬁ%e ‘?% yVR%des of

the. diffePddtedsnds cardisansy aldass aatens tm&mr;ecmslmexe tihdd er ent
personnel . Hﬂf@b&%tw@fei%ormguestlmdﬂhgpl%f& ?’u%&h A oSld t he | ock
ey a

wi || provide acce e i.f the guest asak
mat ches th&"g ﬁg ?‘eé’cé’é? 55'332 %I?l K&k &t %tlhém%@@%aqc%ﬁomme:heaccess to
hot el staffgwetsh Afsthkf ghewtc ey |Jaﬁa1e1a<§etﬁ<e3}<%dé0%a@ E;%T, @e staff
access codeyy, h r i i.on h en descri be

reference t5'g hﬂggg aEQ%igg g:%ugl | Q’d‘%ﬁ“ﬁ &5 3%@0 oy Midd, Pé-'lotYlé’@ Shl ps
and rai | r oadcEeREstoabonel| S&gffbwsrtﬂnesrs stfaffifc ke yand O iH Rdle RRGFFOONS.

The presentie)nysati AlebhcaPRECaRbe sl ackd agalion vhere there is a user
of aroomandt ere. is a desire to cont ts ener gy COI']SUI’TptIOI’] in the

room It will bePthBerghobhet Raesens épéfleﬂﬁlézﬂehlaﬁt breéoddesoribedr all

changes andmuldlfeﬁeteﬁaé eb hhﬁoﬁéif efkeds @Eﬁl@%ﬁfeﬁbﬁl%abﬁg Lpvention
herein chos§ fo the furp0§e of il ustﬁlatl do not _constitute a

departure from AR opRdorat EOPavehPﬁﬁn agqwgblLyag004 16
CLAIMS 1. wsnernw r@ﬁfnceecknéysbmmuhaiubgthﬁoeingctr@ﬂecpkéﬁlénﬁount ed In a

door of a R0 Opd g R EE2814 O 82y P80L: 88, ORELIY EROLLOL MEANS,

sai.d energy contro
user of a room and there is a desire to control the

energy consumption in the room.

It will be understood that the claims are inténded
to cover all changes and modifications of the preferred
embodiments of thé invention herein chosen for the
purpose of illﬁstration which do not comnstitute a

departure from the spirit and scope of the invention.

Y Ste that




means controlling tenperature in said room said energy control neans

having a means for communicating directly with said |ock, thg jijif 9yg4ent
conprising: (a) a guest key card with a guest key code thereon for opening

said | ock, said lock having a means for storing a guest access code; (b)
said energy control means having at |east tw nodes, a sold node and . an
unsol d node, said unsold node havi ng a 1§ der tenperature range than said
sold node tenperature range; and (c) said | ock having a neans for reading

sai.d guqﬁygﬁﬁ% code when said guest key card is inserted into said lock; a
~nmeans fo aring said guest key code wth said, guest access code such

h i f id [P ) d j d_1.ock
opens, and a deant ForreAtodRiotem, AaYRa i glcr e Lk /e0RwEln a sR6 of

means surhodmdo pravide ecdssaonsaidh redhe an Winiehgys 8bistreINBESLY Q.SQEJ‘ %ﬁ’ér \ gﬁ%ﬁﬂﬁ! when
sai d guest key card has been used to open sdid | ock suék tha sgy ener gy
cont rol fREaMs caalreking riempssaturainosald oo, t said anergyp controt memsShaving taar t

time. 2. I ic.lack systemaf claim1 further conprising a neans
for . deet T rinbiniBicety ki seiudosk, the mpevemsntommrishazkc
system of claim2 wherein said neans for detecting conprises a detector
nmounted on a wall of said roomand comrunicating directly wth said energy

control nean{g) aadguestidey cardtwith yuestdkéy cogeé thetedh fob e'nirgj safigbeg! ' N9
a change_jn state of said door, said door switch comunicating sal c¢hange
of stat éa'Fglog'é?'aV'@E@r G\eaps fief Yoring anguest agcassioedepo4 17 4. The el ectronic

| ock systemof claim2 wherein said neans for detecting conprises a
detector mounted in said |lock and a door switch nmounted in said | ock for

detecting a ¢hpngaid iemeisg}at@nt%lt gfe??iﬁ wgfcgi(§§ga9trﬁg6 gﬁéec%sl, ﬁ@dﬁ'@é&e gﬁg{ om

swi tch communi cating Qirectkﬁ
of cl ai ANANRGRK Bode, said dnselchmaderhaving atwidgr tempeistere mndettheh eaidesiat ed

on a 'Q @? comuni cating directly to sai energy contro

neans;viﬂéyégkgﬁ%# 8§hﬁﬂgﬁﬁfed in said |ock and comunicating directly

to said lock. 6. The electronic | ock systemof claim1l wherein (a) said

sol d node of said energﬁ control neans further conprises an occupi ed node
d

and an unocc(®i ewdid dedkehaving a means for reading said guest key code when said
guest key card is inserted into said lock; a means for comparing said guest key code
with said guest access code such that if said guest key code matches said guest
access code said lock opens, and a means for communicating directly with said
energy control means such that said lock communicates with said energy control
means when said guest key card has been used to open said lock such that said
energy control means moves from said unsold mode to said sold mode as said start
time.

_ 2. The electronic lock system of claim 1 further comprising a means for
detecting when a person is in said room. '

3. The electronic lock system of claim 2 wherein said means for detecting
comprises a detector mounted on a wall of said room and communicating directly
with said energy control means; and a door switch mounted in said door jamb for
detecting a change in state of said door, said door switch communicating said -
change of state to said energy control means. .



"'(b) a neans for settl ng"..the tenperature such that a person can set the

tenperature in the roomto an occupied npde when said energyq49 ans
is in said sold node; and L,. (c) a detection neans for det ec??r‘fgjv)ﬁggag
person is in said room sai d means for detecti ng having a neans for
communi cating with-said energy control means such that, when said
detection neans detects a person 'in sai-diyoem and said energy control
means is in said sdld Hodeslsatroniiet bedk oy B € QTR CALSS {h said

t tr.ol t d
occup, ed mode S The s e EAEY Colnited o @ctdiew"p”oaraemmes e
: person in sai P ¥dotREn ardial ctmrgwm moluntrehis: isild 1Rk {ok d state,

" said detecti e R iNg GOBANH FAati/s é/y_l r cont,r.ol ans and sai d
energy control cgrean.s oper at es, |nl sali no%?c%pﬁe%gd%a'é Spidrhdefieghonnic

| ock system & Welséﬁlrﬂ:c}’sé%%“%ﬁ@tﬂ@g dérectilyy toomalics bk ,
detector nounted on a wall of said roomand comunicating directly with
said energy cont r50I ansq ., a0 switch nmounted in said 14 JULY 2004
18 -: door janb far detecting §°8ﬁ§n38cicn5¥?5?@ of sdrdmddowhersdind. door
swi tch comufpésdt rﬂﬁgngalf@rckiangetd\hgst:atuprigessal de£BEE LY @8853%' Teans. 8.
The el ect ronhcwgggkogygtag@ oﬁ ghglg ?a/nerel n, .said, neans etect ng
conprises a detect or m)unte Sai QOTERRIGAGIAT direetiy chonsadded in

sai d | ock fofeHEYeEPRREOA E‘ﬁéﬁge ﬁndsaad@onfswmdhd@@uintéal gndghegtor and

sai d door swibeh snEMESGahiSSE The e8] LYot . The electronic
| ock system of claim®6 wherein S%.I d n”e%n:gy?%édsdgejf ec“k Tconprises a-

detector nounted on a wall of said roomand conmuni cati ng di rectly to said
energy control meéns; Thelde:bedtmdsnﬁdvildék A di S QQJF
comuni cating dirgg Ig i® r+ {?1]0. nmet hod for contr |ng an energy
control rmeaps used for cogn Fol ?‘% P W £ XeY gepans

further comprises an occupled mode and an unoccupied

mode;

{(b) a means for setting the temperature such that a
berson can set the temperature in the room to an odcupied

mode when said energy control means is in saigd sold
mode; and b
{c) a detection means for detectlng when a person is

in said room, said wmeans for detecting having a means for
communicating with said energy control means such that,
when said detection means detects a person in said room
and said energy control means is in said sold mode, said
detection means communicates with said enerqgy control
means and said energy control means operates in said
occupied mode and when said detection means detects the

~ absence of a person in said room and said energy control
means is in said sold state, said detection means
communicates with said energy control means and said

energy control means operates in said unoccupied mode.

7. The electronic lock system of claim 6 wherein
said means for detecting comprises a detector mounted on
a wall of said room and communicating directly with sald
energy control wmeans;. and a door switch mounted in sald




sai d method conprising: (a) inserti:ng-a guest key card ip an electroni¢
lock nmounted ina door of a roomsuch that said | ock reads aq14 PASE 266X
code off of said guest key card and opens said 1lock; (b) conmunicating to
said energy control means that said |ock has been opened by said guest key
card; and (c) noving said energy control neans froman unsold state to a
sold state. 11. The nethod of claiqlé%twherein said nethod further
conprises the steps of: (a) detectin he presence or absence of a person

in said roondeachjanbersai dedoot iahanoesastat e,aggdc‘ camuni cating to
sai d energy %ﬁﬁaﬁ@ans.% : resgnce prﬁéabs;ghce ot %%g’raslo@nu i d
room  ENVI : R E&R“%W%b%@rda&h%q of Bitetlepsur e The

el ectric | ockezxidtemecgybeoesrah eéecsric | ock” with an energy control unit
such that when a guest key is wused in the lock, the | ock conmunicates with

the energy control unit to nove froman unsold state to a sold state.
Optional Iy, the guest Keg ebectrdmioretodn spuiteim ofelllaiinhe LBekewhen the

guest w || | eaMel ahidierd©cdket [ h ne control_unit to
nove fromthe .s Idcgéate to an unséid sbgﬁé%%%%pﬁﬁ§?°§§¥iBHPnFﬁé|a@es a
moti on det ectBFhnPToAE @ 1APIAEH Gl Mewetede ihoskidt bodet €6t t he
presence of tetegudsty ian dithgendm At teablrows ilihgoLpck fyLLber enploy an
occupi ed and thQ&SHPEEQ,StaE%- The conhi nati on Q? thesé %C#%EECFBEK
system and t he energy “Cont roltih CPrevgatinfefgyect i tossahdt heckeat i ng
and cooling of the room Fig. 8
- 9. The electronic lock system of claim 6 wherein

said means for detecting comprises a detector mounted on

a wall of said room and communicating directly to said

energy control means; and a door switch mounted in said

lock and communicating directly to said lock.

_ 10. A method for controlling an energy control
mgans used for controlling the temperature in a rodm,
said method comprising:

(a) imserting a guest key card in an elecﬁfﬁnic lock
mounted in a door of a room such that said lock reads a
guest key code off of said guest key card and opens said
Jock: ' ‘ |

(b) cdommunicating to said energy control means that
gaid lock has been opened by said guest key card; and

(c) moving said energy control means from an unsold

~state to a sold state.

11. The method of claim 10 wherein said method
further comprises the steps of:

(a) detecting the presence or absence of a person in
said room each time said door changes state; and

(b) communicating to said energy control meaﬁs the
bresence or absence of a person in said room.






