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 systens and, nore specifically, to a conbina?%gﬁuaﬁzg%4‘

el ectronic |l ock system.and an environnental 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 tine and there is
a need for a high |evel oﬁﬂgég9ﬂME¥Eé§h§QﬁﬂiﬁﬁﬂiﬁﬂmL§E§$EMSySteﬁl in
essence, pro@EuH§ﬂﬂ3ﬂﬂlﬂ§@ﬂ§ﬂ§§@ﬂﬂﬂ$ﬁﬁ¥%”e“/ key and rekeys the |ock for
each nem/keylgsegﬂélétgk éﬁ?ﬁuuLXRica y, an electronic | ock system

conprises a Key generattmy Sstatror-wh ch is-1ocated at the check-in

counter or front dd%¥k Peesehd Haoventdod aﬁlak%@tm@n@qebeggniwh&%gkis nmount ed
The T ock i's opened

. d f id t h .
in a door o s?st@ﬁ@iﬂﬁa,phﬁggt%Ef%gggggééyet%gﬁgg%gg¥gﬁagéppypfthe key is

by a, key havgng naggetlc ‘
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. nagnggiégaa%aoﬁgn?h%nk%ﬁ #Rdaa’

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

code is either génkemtartby the nmicrocontroller through an algorithmor
stored in the nmengfy, 4 L crocontroller. If there is.a match between
the access _.code andc€%% ngﬂ%%égaﬁ T8 tHE® | SO sermkbydd ons  access
to the roomh‘?tr?Jcﬁdé?OE%lfﬁnmsmgﬁhigm &6y Podel anddidie %PCL%%?T £ode
match, the kesntgahedild SRR 4 SHIAN e L1BIS ofMtrierr(lje ta%dt Q:ehe%eecisr oni ¢

| ock so that_ it can. co ni cate :
a neeé”kor a 155 level of security. The electronic lock
system, in essence, provides each new guest with a new |

is

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 the
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




the new key code to the electronic |lock; or the key generating station and

the mcrocontroller use the sane algorithmto calcul ate the qje_ﬁ_ gb }hhe
key generating 14 JULY 2004 2 _ station and the m crocontroller or ?
sanme codes in their nenories. There -ape _a nunmber of ways that the | ock

system invakkdat u the nmere use of a new guest
key with a newg%ugzlt QEQ{ ‘Eﬂa ﬁgéégﬁggét#§i&%g &OESSFE/{Eu?@& g&eseskdn code to
be invali dat ‘ébellfnm@ﬂlﬁé‘lle@ases t he key code i ncludes a start time and an

end tinme or a tinmgheeki gde 8. § mg gugge S Whl ch the guest
key code is vali The usg of a e gg??%dgﬁ%\%afzhgaﬁogﬂ ﬁ@st key code

at the end ofPYALIdRFRE Beﬁﬂlﬁﬂt b’\FYhou orhénfkaaceoer thenwarguese ey at 0 be

inserted in héwe &aekt KB WSEHO ﬁemgﬁegﬁ @éw&éde%&éééé gqatrol by
managemnent ofréhe acgess t uests. Because of the

i ncreased setFi1y Yt'ﬁ%egl%‘&??‘bglf%y ‘F%‘é? tope Hovalidakedt helfi ke have
converted fr@lrﬂmhecasmvehhednay oedal nkeyudl@@ké d0atter Bhechh@nks | ocks.

- Envi ronment I t dto control t he_ener consunpti on
of the vari %%&gtf‘iedé%“ ca’% €appa‘ﬁ§e§?£%§ |('I‘F1 r%orﬁ!fm]ﬁff)l gefll ]g%ot‘éV%l@ﬁpl oy
themto corlthisth tike E@shdemndedlingramid. (I-’Klﬁiwetcsﬁ Hftihe room An

envi r onment PeLY 1 HvSYSdHBS AN hianali ﬁ;’d@r | op det ect or
nount ed on qjvvall of . Ytr e rot(j_‘m forr%detectl g %'%e gues él £ 1%h‘l;’he room
a door swi tCASVATH Ut dthihopt Higydraed Kok & gievt laueiforkee. o bepeni ng

and cl osi ng iofsetdte=dddor tlfend.cmk enem@y NGOt i mdidhudiOh difs connected to
control s T2 %ﬁ%ﬁfgy s SR REt, £ Ge AtGHH Gl Chpddemces | n
the room e&Ppedihsl Ignaste . heating, ventilating and air cond| tioning (HVAC)
Unlﬁ Wen the pecause of the increased security of the electronic

lock, 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, hotels-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 deor 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




door switch changes state, e.g. the door opens and a guest enters the

room the notion detector is activated ta detect the presencg,of, & 9565t
in the room The notion detector then sends a signal to the energy control

unit to set the tenperature to sonme acceptable |evel. Wen the guest

| eaves the room by opening and cl osing the 14 JULY 2004 -3 door, the door
swi tch changésost atlee addoi hewhPdh Ofhatd L td et 1 At ok detects the
absence of t eé%??ti The notio dq%e tor theqlsends a signal to the
energy control Unitl- and ??1%“6?1%‘?%)?% GHACHitthe akstance 1 tdperature to
al | ow for aderider Thepertaion detager atthrl Mendess SBIOY ONSEPt i on.

For instanc | . it : t set the roomtenperature at 75F
(250). Home\%er}%f%reﬁ%% ﬁrjannla%te.éﬁrqe%;t%is)er e”geﬁsgy[ (53%%\?@1 e Y%Fmper at ure
at 60F (15CFRthermmarafues tic aldow ifpx ke bruewerT herprargyeontae)e set s

t he heati ng and te Hux jggeg\@{é@g,s dRReEALYLES dependi on .whether the
noti on detect,or detecgts the présence g?ﬁgbsénce ofqgﬁg%ng%%sflﬁﬁz‘%e‘roon1

The ener gy &BﬁFﬁﬁ’lﬁhq LET H BaY; Sere ded roeTotRBPesRENE @&l 7H0M | ances

other than t{R&°MNACHMIcverFoLheXageke, mahegRReREY pearki-al ti:':”il—lt%lhv%a” be
[ t hat e€se are

connected t he. | i ght t el evi sign radi o to insure

turned off ? %n%Pﬁgp§ﬁ§?FrﬁggﬁgsaghggggoﬁigﬁﬁﬁeWQ?PyFhﬁhgﬁeétgééﬁtuﬂas

checked i nt dnathet gboand Thasebesgyasshyned aetpobhet heat@ay Lpikefgyred to

as being ipgna & a b assi gned 0 a guest or
ah-dodis EEmp%Ea?HgﬁggﬁQﬁénagﬁg.§S$%fg$?gﬁefoté

I f the guest has checked out, e room-i § being in the
unsol d st at BetEQP: HeERSEEr fetenbal Bheecpuppence avrdabbancehesi aheroomis in

t he soId_stgﬁestiincanebgp@mtherhgneﬁ@xgpcggﬂéfglsﬁ&{@, gnebethe_guest S
]Loresent in &gﬁné%rﬁwé g{) L fe@n {ynoccupi ed sta;e,cl .e.tt € guést is absent
romthe room r 5P1 §EReE Rl Aot B CRh iR eiCcR St Qt ke thapl the
t enper at ur iYa@dgenit . beForcexafbl ¢ 30)e ante 5O ¢ Pol unit can be
connected to the lights, television and radio to insure
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 S50°F (10°Q)
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 (radic or light).




and the sold tenperature range at between 75F (25C) and 60F (15C). The
heating/cooling units.are off so long as the roon1tenperatur@4§%ﬂxp ﬁb{hjn
the range. Conventionally, the hotel guest is able to further a Jus? he
tenperature range to his -specific preference, for exanple at 70F (20C)
when he occupjes the room The notidorr detector communicates with the energy
control uni AdGitHicmahd v r9aRe Tvirennentalnicontmjetsyst emar asy well

el ect r omagngd %dﬁ@/%&é&%rﬁ@ﬂdd@f&m Mrld Y2044, %%ﬁléngk;%&a' ly, some

envi ronment al .cont.r ol i%ﬁgens as well as _sone electronic S~are wired
to a main t& 8 RErESs dtocatEd mdeskmgion thask thevt kan bleey. can be

controll ed toatridld dtifrciieThe WRiiNGY d¥gke to connect the main termnal to
the environnmental .caontr.ol st em an /%bgthe'|00k i S expensive and

ti me-consuning t o0 st Are THeFEHRE dPP3M SeTRLRAL- kPokBEl ock system
that comungodieontientedll yonitidol tystemviandioentak tookr ok sypbagiiar the
room SU : THE | h nt iLpventi.on_conbi.nes a stand-al one
el ectronic iogggéégtg%ﬂ%ﬁﬂﬁhgﬁt§ngpg%ségﬁtrgﬁgﬁgaﬁg,aaﬂﬁedp BYi Bles for the
| ock to insttaed-ahenendeghk evystesl thabansmmhshcabeavdérécobyt wethnsol d to

the sold stghe. en¥heoaheAERONEENLPEH SYSEEM EBW{(!%C%SE{ to the energy

control nea en a_guest has used a guest card y In the lock such that
t he energy EBUYENTION, the unsold state to the sold state. In

a pL ef ﬁrred enb'iDHénpﬂéseﬁtnﬁigbe?tﬁjah_e@bgpigggd@ %@Qﬁdsg\iéﬁ@ is _err;d)l oyed
such that t a an urt per_divide et ween ‘an occupi ed state
and an unoé%ﬁ%?%%g%?ét%chh?gsgﬁ?oVFggsa?o?n%H%Yt?%ﬂ%¥°%H@?%ESsa@$ﬂgs when
t he guest iBrO‘f’R_qfﬂe$ nfohetheohrcBr badigstrhet prles emterdy erdnitrol s di rect ed
to an el eGhdid CwhdE K SYRGPE PAY NEhENuLEEEA O8I End 0kq Jouint ed

The electronic lock system communicates to the energy

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
comprising:

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




in '"a door of a roomto provide access to said room and a guest key card
wi th a guest key code thereon for opening said |ock, the Ioc54gﬂnhpg &t

means for storing a guest access code, a neans for reading sai gues? ey
code when said guest key card is ignserted into said | ock and a neans for

conparing saj.d st key code w th said guest access code such that if

sai d guest %éfe%% H’&F%’h@@léiailt?cﬁu@é’td B3y Eddd estd twse aslsens a t he

| nprovenent soddnpidel Bgd 6&) BT @G oREIE IR weled HEREHQY Lontr ol
means contr gl L the tenperature in.said raom _said _ energy control neans
having a ne%%ge te@@ﬁ%ﬁﬁﬁ%&tfﬁ69f4tféﬁv- y 88 1dymode; [Epmpemrtaaed | ock
and havi ng sanjgeasentdwo nodes, a sold node and an unsol d nbde, said unsold
node having a Wwgler u r.ang Sai ol d -node tenperature
range; and (b) ségg F%gEngs%nggglﬁgé%s&gggscgﬁ%u%?@ﬁ??ﬁﬁat& ectly with
sai d ener gydt6AFELY Wibhssaddhenragywaentredi nehosk sishopbaedwhygnsai d guest

key said | ogkidCpBBKNE§abBsnta B Qa@ﬁeég&sﬁoﬁggoEarﬂaaﬂécﬁuch that said
energy control neans noves fromsaid unSold np to sai sold : node . The
| ock can conRTRAFREGRt Hot AR1En8PEYI¥oRPREFOL nBaABSequRht thatasgidst key
card is useehéngyheohoekl tweahssubeethatorf b8idaudyesl K8¥eCaLdgLsgused in
the | ock t%$ié¥ﬁ%&@ control neans is in the sold node. -Alternatively,
the | ock wi comuni cate only the first time a new guest key card is used
in the | ock sucHThéatock hearneeogyurbottel whehnsheaversrgp 8osetgdlinode. | n
either of ghase £a58Sh 4 t 0 h key, i | ve to be
used to nDJi the‘ener3§u§%2¥r e%%Z%%Yfé%%étﬁ%IQ%%% l?ot?%eiﬂagoFﬂ state.

Al t er nat i veiRPukhdrhal ifteria wrstnkent earévis yusedein iehgubstkkey card

i's used in tithe edeely @INS1 theadOCks Ofn ke CAST@YnS@IL rol means has a

-Alternatively, the lock will communicate only the first

time a mew 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




clock which keeps track of the amount of time that has gone by since the

guest key card was last used in the |ock, and autonatically 3jtgji V2864
period of ‘time, say 24 hours, instructs the energy control neans I'fo nove

from a sold to-an unsold node-. Preferably, the guest key card has a
start tine thereon, such:that when~i€ Ts inserted into the | ock, the
start time daadt dhavrtart tiove amd embrtfmoft ide pnsddl cdw bHdessgl d

tate and eigheg 'fﬁﬂ,t' t ' j [ i,ch the key is
\S/a?i d, such ﬁ&hghéaﬁ € edﬁ tllqgr}e "E)Er\ar%éhe@éecn}gq{):'fn?%h% iﬁ%s\ggr]f%’é ot né
which the R& Ysedain dhe Heogkocion ridie Jdizst Helwndrhy gumstr dteyoemsd t o

nove fromt He @@ tig tdhee ueedd d nadeipign Ctajarga,s tH£ Y %g}(M used,
the start tine and end tine/ti eri od_can be sent teéq%%ecnergﬁloﬁontrol

means each PEFES FRSfudaVK& 5% thedd the ERengycieondiralhandanst tine

the guest kéwoear dheins tige@ndn tiike Ih&@(aﬁrﬁv%idt.heml%%i%atti%lx,e\rxﬂ%’e control
means must H%EE %a%I%c I%%k;hah_thedener%% control ans kno en the

end tinme has arrived> AT ndtvES S Re Ss thec enerdnEordmsl | a
signal to tteassewyencbot sthrtmehes seiidnmbdes bart whke $el én@adseand when to

end the sol doiRdgoaad;HRYGol2 Egetﬂgs%goﬁgdﬁbdgr_eferabl y, the electronic

| ock system further conprises a neans Tof detecting when a person is in
said room SuchP¥e&asabdy.déhecelentronpri seskasgetent furtimeant ed on the

wal | or contehpedseB hhRehfekfogndeBed@9hg abhCh geyggﬁdigoihhga%gf frame
or included in the Iogk. The_detector i s preferably a notion deétéctor such
as a passiV8°Tnfrarch BERBE: 6PT (BPRPCtEPRaROUPigSe8nRcdeieEtoror. Such

neans are coemenédoonl th8ywallngrt bentdthedt on 8hd 18ekdoaraswi lishy t he
sol d node i L\ | nL o, an cupied.mpde for.when.the,roomis occupied
e im0 e 8RR B R CE RS, OF] 18T Raed thethodpohhi <

and ...an unoccupie €
provi des fofhdirieerar tacpysfevabhysa motion detector such as a

passive infrared detector (PIR), or an ultrasonic
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°(C)
while the guest sets the témperature-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




During the occupi"ed node, the tenperature is set to that which was chosen

by the guest, while during the unoccupied node the energy cogpr
returns the tenperature to the sold node as set by the hotelq%ﬁﬁgﬁggggz

For exanple, the hotel nmanagenment mayyset the sold tenperature range at
60F (150 t 75F% 5Q) . while the guest sets the tenperature at 70F (20C).
During the » the energy control neans nmaintains the

temperat ure at abImtoﬂdkFr (Q@G)mpl/&}@éhti hehi € UeSdup LAY Asnd &!@u% and the
' t

el ectronic | stgm qh LS i hat the guest has left, e energy
control nea rr%%//’est ;ajll %ﬂ‘lllﬁzﬁng the room tenperature

totdri ftfvm;[thi n tte rmgia a;:fch?dbcIelEﬂj E&T(Ildi eﬁ’ﬁ&gﬂ‘iﬁ)m%ﬁhéppnnél@ﬁ@cti n? tlhe _
return o 0 cky s as_ the energy_contro
nmeans return t ﬁ r oom terrpergggltatrjr ergctﬁc p%bout[alof%?FrQ(rﬁgé)n JFKURIEI ULY 2004 7

by the guest™d&r order to inplenment this occupi ed/ unoccupied option, the

el ectronic | ock syt @mMfadss @%&-%@ﬂ% ﬁ%l%h@pQ%“%Lp|eégx?qﬁﬂgycg}qér0| means

further co r|5|ng an occupi ed node and an unoc Freans
for settingRRENerflr 864 é%&ﬁ@ﬁ&?té‘repé#’s(?ﬁlecm@%twm stegiper ature in

t he r oom whenesaiyd coanetdy meankr ol ﬁ'ﬁaﬁélkis sl dS #lodlesOlghgrode; and (c) a

means for detectkgg when_a pe rsoHﬁ% sai room sai d neans for
det ecting having ‘a’ meahs28r “°¢o ﬁFEéPHn& R B&F&°8ndegyircamidbl neans

such that whenm,sshdddwesnsi ﬁnrrréanecdéhgchavangeasmaah@ Fahyd room and
sai d energyc-eaRth S | i d aid_ detec ans
c Qbaggﬁ Wiﬁh Qa§? Opé?hg gBﬂEr i 8n§n§P§§ g means -

communi cates_ W th sai'd énergy con ans angd
operate in YAfH SBé@uﬂ?Eﬂc%ﬁ’é npanghdateard éepet&pnnlne&aiddﬁbeﬁis t he

absence of anfessoa eﬂeﬁgydcéﬁ@ﬁbﬁnﬂeﬁﬁéd1§”§ﬁg¥a§8n5593 mode, 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 OF 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




neans is in said sold state, said detection neans communicates with said

energy control, neans and said energy control neans operate jl@ﬁﬂ_ifj2004
unoccupi ed node. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G 1 shows
schematically a vertical section on an interior wall of .a roomwherein
the door to-the roomis provided with an environmental control |ock system
accordi ng t o2 fRerpRegunsti keEncnsd; hay deean shiowersedeimitd ciohé ylacker ti cal

section thranghthbeqbeaptopdys 8bndeL00l £5 oM e,y according
to the prese t.#nveﬂti' n, seen ‘E}Eong [ine IT-T1 e%%lé{%‘%&ill;’&%(bm%a@ﬁom
schemat i cal I"&”f ® FREi deebf SYL Rkl aengited £Qiddie wandgomt®llers a
fl ow di agramdfthdelidelgic of the lock after a guest key card has been
inserted into th ck. and re both the tion detector and the door
switch are conng%tgd ¢ 0% h%mﬁf%‘?o IF%T'I%‘{mtd?et 18E heslaxrks a flow
di agram of tdftdw @ cquwdst Heey ockrd hakdbes)Ghferafid emta qupst; &8y card has
been insertegd Al t ecior_is .copnected to the energy
control neans %ﬁ%%‘% gooer-svm t%ﬁd ingﬁecor?r?el'ﬂctséﬁ%tc(;1 HE ARTRF ol | er
of the | ocktFItde @ﬂ%r@fqulﬁﬁlagﬁ%ﬂﬂﬁ the logic of the lock after a
guest key card hasdeen igsertRsy i e JOHhe %gyilh_%% the %%:t&escet}ﬁ{ and
0 ; s a

the. door switch are c nne(?;h_le%j to the ener cont neans;

fI'ow di agr ath®FFEHET SHIR 9% dSemPenerl withentwhe Faride kegoarids opened
Wi thout a ca&he keymand irhehe@Bdupiled iddegccupi ed node; FIG 8

o oo PR o SIRITENSS B S nf ARG B o
schemat i ¢ oPrekeryedc bpirdalare configurations of the present
invention; and

FIG. 9 is a detailed schematic of the eleétrical
,hardware for the lock.

DETAILED 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 meéns 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



, hardware for the .l ock. DETAILED DESCRI PTION FIG 1 shows schematically a

vertical elevation of interior wall A of a room having .door
Against wall A is nounted HVAC unit C for the room and near 534&5&\8260% C
is nounted energy control nmeans L g¢Daor B has |ock 2 nounted therein. The

door B is provigerowkéd gi%@saggoteﬁéneglé@twﬁl@rfé@gin%nggm'On FIG 2

shows enlar qfa vertjc %Sctlon t hrou a part with | ock
2, seen al orl (gm? X FFRee 16 ﬁé‘F]ér'%lilfh‘@ YR t her| &Bor 1ismnd 2, the
different pardckedf tﬂ’ﬂ@ sytsdteivwioft hextdesentdd sy Pk vxgdgl‘lJh be descri bed.
Lock 2 conp r| r.8s tcheo a erior escutcheon 3B.

Ext eri or J!rﬁ:‘;'n rﬁ.fé 4A Cq{%dl% ollbr}pee‘% cgctd?r%f‘?i?ﬁﬁatqﬁéid?ﬁﬁwwlfe
interior dod?e}ha?mﬁda 148 ieontsieting opey domte le-f:rdlmitshQéa{Eldie of the
room A CORRdRely 3@ q,{% t, in lock 2 with deadbolt thunb
turn 5A which 1 s 1| nter%e or euésf% 5’1 it SQeues rqaé!ft dh decurity.
Lock case 6166 & -ns Rerded) & tisonifon G(h@sngmmnaea \elojudiippech tweits

mechani cal egars 10 MavioekiangHdeR! Bd Kikke A% £t OnneCtS
interior do rngandl e 489%5 ext e?féora door1 han kgi%l &JGIL d; 4
i s | ocked b?f EnSPSPIERE el ectroni ¢ | ocki ng deV| ce contained in |ock case

6 such that whenIfhehdokey sodeooketeyt bargotat tnﬁlﬂcﬁfaseéhe%tb%% door handl e
er at ed neans OTS key card

4A . prev d. c nte ded,to.be, o

12, ! ionf ai n?ﬁ%g &58 %cltwﬁl cﬁlo §r By 1gFk g@ﬁ?oﬁeﬁli} bgdactuagiedyg unit 9
internally &P aﬁgéagl nxtEmQchloReatiandmel 4A Bor thlatsdﬁurpgsebyeqw pped
with slot égmﬁﬁﬁgn9x€e§9899d§89 ﬁhﬁgl%’”hﬁh REYLTHE keé,&gg EJ?BHEEE%FEZ

inserted. If th code on car _nmc s an
electric nD?SFu?FlPﬁc'&h%%%e‘GtWFI mppoycinalegk caske@siagsempeikedr door

handl e 4A strohatudpent Bsolyce 11, such as a battery. ILock 2 is
further equipped with a microcontroller 13, powered by

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 méy,be'loaded.into the
memory and 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.




turning exterior door handl e 4B, may be opened. Current actuating the
electric.nmotor in lock case 6 is supplied fromcurrent sourc as
a battery. Lock 2 is further equipped with a mcrocontroll er?iil%',i:""p\(s;g\gé]%d
‘by current source 11. Mcrocontrollgﬁl 13 is provided with a nenory and a
means for corrparlﬂrg the information which.is read and the information
contai ned in the s Prekerred cembodbment Wihere la@tdestshescﬁke&@mrbe

| oaded i nt o drite tHErASYr e SERT £k I Hsdde SBAREY OF cta{cul ated by
nmeans of an aI orlth oll?)i%/ m crocontroll er 13 Accord| ng to it esent
i nventi on, rﬁ B rrR1nes dti the Qﬁ‘ét%rsﬁnﬁé‘”@%cﬁmm thet or i n

-l ock case GJs‘rmdem sm\mmm F, dcﬁoﬁwlltashqoﬂel@tnmﬁ&ea&'l CESS

code. Wen [ t.e gpent reader reads the
‘key code of 1kg:j¥/c c%g’{ 17. % 3-‘5% lu‘% l’éeg’ pﬂ%ﬁ@r w 11.
Battery 11 E§3&erardged @wpendse qmtcdrqa:a’d.SI d]pmfortalié‘.ydOQTooa:S sWewh in FIG

2. Card reades 94 %s%@'z%&%rwttﬂéﬁi %’I a S ntende o read the
key code of key card M crocontr er corr%ar es dtoi?é: I?E—?’ é’%’dé"’\ﬂth t he

access cod&38nbe flOFﬁ@efjv\&Whﬁ%’e ﬂﬁ’er‘?h%@dglee@tfr d@omnﬂaoeulch thaek case 6

i s activat edhehf thbedbeajr Q@d%e@@t@a@‘é@ei&mp@@@ %oED;aH{Et e then the
_electric m)]E)% iLn_lock acti,vated and access to t he room by

t
door Bis Shregct 8wa 08 dSH@@F% 14B8)dpyredeased and the gwitehr ed
enbodi nent . chhrgesbethtiehe dét det pirefamgetihe hd@OROEW g@mt@helggeg?e ei t her
or both of unj t n,b ai ' he | ock _or separate fromthe
| ock. As sh%gmﬁéeed Pg igﬁﬁ gtgg\ﬁ;\ﬁktc 3%4559?% TGhY bR thecRoeEséS6.
Switch 14A PReReds %Héﬁchob#ABhﬁasachhagge oft atetei and opebed or cl osed.

Optional |y milogscontteiedaals Hogd sathen 1hansdogr.suLleh, 148 oot

swtch 14B can_ be | ocated f ere on t ge o when
the door i SSePHFaTELPRORPE BB 1} anbl t:ﬁ@natlvely, switch 14B

communlcates with energy 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.).




pressure switch of switch 14B is released and the switch changes state. It
is preferred that door switch 14A be located in lock 2 itsel {49¥4 %
every time the door is .opened, swtch 14A has a change of state and S
_hicrocontrol ler 13. Door switch 14B-i gjpref erably wired to energy control
means 1. Alternat y | cat Wi th energy control neans
1in.a wreless %%ﬁ%e?hg %%?%?Fylngﬁﬁguﬂnla c hebésﬁnﬁﬁt§he|n door B
itself or cnp¢¢uptﬁﬂsmmmcqﬁpxhdwm&ﬁeammmﬁeﬂhenmboﬁandéﬁeEEétP&ogfteCtor
15B for detgefddg, tder HE eSO PSLSQD. i N Lhe oo |ona ly,
noti on detector 15A is nount ed& %\Z?il &i\é IR otidree ]kt b é’»
preferably Dy dha %%H#Ofbfdeﬁﬁﬂetmomﬁ | actzl vaiced | oo At edit attlh@WS it to
view t he wh@hresdmimot i GRIARIM i&%é%ér@ %itﬂ?%noé:‘.‘éﬁ eéﬁ%%{“" ti-

e

roomed area y necessary or desira to use ®he notion
det ect or tosléé ecltma“ﬂ‘a‘e'lp C}éY €.t RFhfIAbIn Cﬁh@@thmmfemgpn

detector 15Acnradmplesyad l,i mst hdweSRNFIAVENt | O dHe iGuduef S esiraab}y o
ref erably,

powered frop, t hatt mered and is almays on.

noti on det ectet(l):?g%f%glt ﬁ? tﬂzlij%d ?1%“% FSEhASERANRY droB Mvithesh medtiant or  15B

i s nount ed Patelcser ZSBnCDnelummadtesamit&s ndldiredam bW dhg 3whele room

Mot i on det egg ek f gra rgy control nmeans _1. Motion
oééﬁtk@l@é? &5 QB%mWh %gt%% %%3 ¥ﬁiﬁﬁﬁrﬁwaﬁ99frFH a

detector 15A can al so conmuni cat
wirel ess maffgRssdcWhishpyn §P€§it ﬁbﬁﬂg@@ﬁr@tﬂ&vw @nagicoupiieghistagtec. ) . 14

JULY 2004 Vh8 ameowgeeﬁat téﬂp@ﬂhtaeea% the E%%moﬁot B8ve to the

occupi ed- unpgeu nodes }C'—j {) tion detector/ swtch, after
detecting a CIH% Jg% hSt 3?e88 KetHBoPCCERARENTIUERE -0t i On detector is

activated to detMiécrobentpokiencksobonmupteatasi witheehaomy, WhLp gtion
means 1 oo ohnanti hoF el B0 BECenPhERSE o &?é&%ﬁ%ﬁw%ﬁﬂﬁégéﬁbi"”t o
ot i on dete%qﬁgrqggpomrﬁ#@¢mmi@ﬁpcontroller 13 communicates to
energy control means 1 is the status of the room from
sold to unsold. For example, the start time and erld time
or the time peried of the new guest. Additionally,; where.
~ lock 2 has door switch 14A, microcontyoller 13 also
communlcates changes in state for door switch 14a, i.e.
opening and 01051ng 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
157, these components are, preferably, directly wired to
energy control means 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




det ect or 15B communi cates with mcrocontroller 13 and microcontroller 13

comuni cates this to energy control neans 1 which tn turn th%ﬂﬂﬂﬁ@ﬁ& I n
an occupi ed- state and allows the tenperature of the roomto nove to e

tenperature as set by the occupant-guest.- Mcrocontroller 13 communicates
W th energy EﬁétﬁB{:ioH?éQEeété@rﬁr\ﬂQ&su%t&c,g} Information. The primary bit
r Athrs

of information that mcroconirolle conmu COBMUBRHERES contr ol
means 1 is tAETEFELNstRf thacmicoreentnelber dof othmsbbok . FOAs e¥ABWL 1t he

start tine apdeend, tthE k&Y L3RR pord he new guest, Additionally;
where | ock 2léhas door svxi){rch 14A, mpro_cﬁtt?iorﬁ_gr%%?s%emc% Fcates
changes in STAY SFRY Wbot %vﬂ‘f%d@i}@ Jenforgpnion Imdretasded Dh door B
Addi ti onal | ythevhboek | ®akicBbdtRuees] T8¥ i et %ﬁtﬁomrﬁ.ﬁéxoc&gﬁro' ler 13
comuni cat es. 4 QnGRELLY, Cﬂ?lt roil fean % t he presence or absencé of a
person in the room so that-1 K SRV MRt t6te ROyl gaives bewewen
occupi ed anfUrfditupihal enargye sontfrerle nidemselcani mAveC Aresk Syl of the
present i NnvRidd b USEIERAY SWdCh ~and/lor. motian detector 15A, these
conponents are, t%gref erably, d?drggtgtly%\%gﬁgl ttguseﬁé)rtdy?nco 1 @@t 1 and.
m cr ocont r oM%Y h¢d® FHEeTrIyoRemtredt meanss Exiont $hef siolfdomprtd @b t O

energy contithle wrald hodanNer gnigonkr gb 0 es these various
bits of inf %ﬁgg%lisoré and contrﬁls1 t he enéﬁgglﬂ oﬁggﬁpﬁﬁ%ﬁ %gkeﬁhén’tﬁ%r or
ot her el ect Ficareapifi A908s 2EfeEn&hrogHESE| Basscherlisdr atiss t he f1 ow

di agram of TyPikedRy,ewesyatEmeandcasdukey 6 LBSRLLAM Eﬂteogh@%t' ock and
ditectly o the m oeodontronrEr COFCERG POEKOT ARSHBRRet nanl Ehis, the Key
card has anSEf#ft FREdoRLEP rrian@@r':mqubhE_ ehersy agonérbhengust tot i s
m cr ocont °T§ﬁfﬁf§jgﬂ%§rf“§°ﬁéf§f& Een Tt refaberghveont o
TBAns pre-programmed 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 ﬁodes.
FIG. 5 illustrates the flow diagram of the lock
where the motion detector communicates directly to the
eénergy control means while the door switch 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 whére both a motion detector and
a doo; switch are used, the room is in the occupied mode,
and the door has been opened from the inside.




so that the energy control means can nove froma sold node to an unsol d

nmode. Absent this option, hotel staff may turn the energy coqjejLy®
fromthe sold node to the unsold node. This is normally done mhen ho@@f

staff cleans the- roon1after t he guest has checked out. Typically, a staff
card is used to lgc (ﬁ est has checked out of the
hotel and this staf car f%%?? ctt%éatt H:glee ol amsgnsitto nove
~from the soldhangashetatsol ebmmumuem ratiisy dlayt tth:etﬁ&eﬁ@y:l%nt rol neans. -
can be pre- Q@ngﬁﬁﬂﬁqukptﬁgy%l de.tg the unsold mode after
o dA IR A P rkRe AR50 Bbesna

a period of - ti si nce the uest c was 1ast U I'n
FIG 4, theS®ti %é&%@ﬁeﬁm qroaéqaememé sygtentt dhmehe bet ween the

occupi ed angodrQccupiied dRRfe of e r flow |a ram of the
| ock where the nDtléh det ect or g nﬁﬁﬁlggkgggdﬁﬁggt%ﬂg? Lﬁ 8 ergy

control meaREShFi PEY RECEo Shevitlen doorEAPEsFes Tﬁ‘ﬁtﬁoeheswmbhl tael f.

Agai n, becaqsmmuhltheenntsonhaﬁgheaﬁoetatbet§Y§h€nh@@ﬂoﬁp&ééegtbg an:
occupi ed angd Cﬂnggﬁgp&edcgggg FIGE ? i | ust ates I agram of the
lock where both the wotion detettsreafti PR YdB’a?esm?%'clheﬁr‘éhe@ohﬁect ed to
t he ener gy €PAEFOPYN¥AAYL. itncilbees.enbokewkbat, the hoekos a@Edcfypction is
to comuni casf LBant e y t S t of the sold period,
and if the ke% card g%ﬁtﬁ?ﬁg ?%gﬂe%gh?rﬁggo?g$§n§ %% R PR ECaSSt i me f or
the sol d pefi DRERgE 0L yREALE 0OKDIBLY r oRse : helthetyl when Hehanisdd tede. FI G

7 illustratesemnddrerbohdnathet 8§68rdekesiOse@nd a door switch are used, the
has been opened fromthe |nS|de

roomis in the Pi, € gode,, and the door
14 JULY 2004 13 % 1P T OB ITHAET ST JBEEE HFAR Hehel Jehom vianch, eromegh | t
changes st di@, okt atesurdtis detetmimatiwn BHAO LRGP fnd the
notion det Qﬁﬂ{eﬂ' SodMREds O SOt h@écﬁéled Scanning can start as
soon as the door is opened, flrst change in state of the
door SWltCh‘ and not end untll 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 chenges 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 concrol 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
coolipg unit for the room move to an uncccupied mode, but




c an detect the presence or absence of a guest in the room This change of
. state occurs once when the door opens and once when the door4 GRP' 8% 2004¢€
“door switch can comunicate its change of state to the m)tlon ec?
each tinme it changes state or only once, either when it opens or when it

t he notjon detector:- can %can the room each tine the door

cl oses. Lik
swi tch connfﬁ,ﬁec;ﬁht%' ey B SeRed ?*Lhnly once, either when the door
is opened or wheéndigy demitisl thﬁ@ 1 Thed Tedk on dedieiffe MIStearssan the

room | ong enQu obt edet m nation that the roomis
ei t her occupi egﬂ)or"rl no occup?tgbat Mty calftst %203 cabdif d5i%se door is

opened, firsr,cheonge prefteiel ol is tvmreibhmr swdichas antFrytecend unti |
after the degx SES;, SO 1EhaANgE, &9 the door switch.
arFth orf ¥ et &O%agé}etlecr "6t time.

Al ternatively, e scanni ng continues for a pre I n one
preferred enbodi i, 8 It an i e vanfu ek diments q;ﬁomhet rpe:efﬁen:sied:hange of

state of theongRolertd LEl A GOy MURSukRlcA PLATE! o Qe Pyl | 1TE.

anot her preEerEr ed .enbodi nent, a scanni ng sequence _starts upon the second

change in sREEEFSHIGENEIE s firt @RINETd G dyi 7aee @ haspitheetlemgtitod of
time. In yebf anaiyherthr ef etked e;ﬁh@dllmiemmu%ewm@&@gda?q%n%ﬁ Y LS

each tine t o] es, state_and,contin fq preset period
of tine. Thgggga%% ﬁ‘%‘slggﬁgﬁé%qe}% gdfa gglﬁekﬁé’ (et erlSV\ﬁéL?ﬁé’Feé k&FDpens
t he door orlegk dosn i‘-b%@eﬁe-dlfsr verchefifnsifdkeyf chlrd fgoandEner gy contr ol
means 1 is aoﬁ@ﬁﬁgeateaakopéﬁe%gg coﬁﬂ%anﬁ@sf]@xiept thhahbl, *rﬂgf%kﬁg[feggfy

for communi cat i ng nergy control neans can cont
the heati ng“@nBCEBYRERGEENWEED] SPGFEE FeBfrobumeansolal lockha bakean

el ectri cal iapﬁi‘aﬁédeﬁr&ﬁsﬁhﬁtéﬁoﬁbﬁﬁﬁédt hakiduheBctibengygsSts! 82V ESKNO!
only does t Eﬁgélgg gndtrg O%ég s Laéogntlgfgggganbve 102N noceupi ed
mode, but 13" J L3B4S9% receiver which

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




the lights, etc. are turned off. Energy control neans 1 and | ock 2 each
have a nmeans to comru_ni cate with the other. This neans can bq WULGY 29?4
nore preferably, is wireless, such as infrared transm ssion or sone

el ectromagnetic neans. FIG 8 is a dlel rent errbodl msnt of the preferred

conponent s one. ano Referring to FIG 8,
rragﬁetl c ke?}gia:b?&%h%?#y&ﬁ%h V\%?mé eabioRe hly s?‘éﬁ’lﬁ‘ quxﬁl%s ?ﬁllre :

m nut es/ hourrﬁf(?a%retcb tan andhaving a rhmmw:elsy I"mymtsérﬁlaamd The key car dis
inserted i ”Trrﬁcrldl@ﬁt%:cﬁﬁl%xt he; dad 3y Fe ri?@_lc&ﬁaé? ¢§%kcﬁﬁd 121—'Ca

communi cat ed Lo energy control ‘eans. nicate
wi th ener gy Sddderantmeaiis) andad oy aceess i simalsthaowsisni td ethamant ed

i nsi de escuti@.lﬂ@&e&a dsRiihel?. . TS tHeE rared
recei ver which Z{ab :%ﬁ I‘n;CEI ve _Si nal s%%%t%%rare?lt&é c{n Gter

of lock 2. PHSEH
and unsol d guess. 1®ptheng1ubysta$:e§thd rha%l G Ky Qﬂdd&ertﬂa(gclﬁla%cq{eﬁ(energy

control nea o) t m)tl detector A/ 15B.. \Mhere 21is
connect ed tgﬁ(ram %ﬁgdgtggg% cof’?B a1 é‘&‘eti “iddr papPviigek 2 is

used to senﬂccf—'ﬁé hecboseaty Sllmtffo mud:rh razo satfifo kegaicarido ignehegy seas ol

means 1. Algey asdashguhchil Fyzﬁe 8 a@irt c or energy control neans 1
i s connect edé?o for svwctcS Eg Q&ﬁgrs% :égc ‘2 is connected to door

switch 14A, the & H’?’éﬁ@dtbﬁaﬁﬁfﬁﬁ%r iprengépn) has b@@d tessentetthe change

in state ofwitile :d@bérémtécbota naeémy i@niboleqﬂaﬂ ]%E % ggntrol
means 1 co n?f tes 151Qreferﬁ % ﬁ 8 uni F speC| ficall y
to the fan ol ot heCHI 5 BHHPEI B iingaa;lﬁrpa Pﬁ@ h&t Wﬁéluﬁﬁt FIG 9is

a nore det &u%mm@Qflceﬂfandiecbmmknailtbathrobmﬁk 2TBAdpra8BERL
than one ot ol deris prPElcats’ or 207 18:Rt B0, SHPEH Bheesaboa e
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 chosén for the
purpose of illﬁstration which do not comnstitute a

departure from the spirit and scope of the invention.

} prostiglea agaessndaithes or sold




open not only for a guest but also for other hotel staff 14 JULY 2004 - 15
and security personnel. Conventionally, such locks are referjgdijiy 2604
having a hierarchy systemand mcrocontroller 13 is able to conpare key
codes of the. different cards and all ow access sinultaneously to these
different personnel. In other words, a guest will hold a guest key card
and the lock will provide access to t hd guest if the guest key card has a
key code that matches the guest access code. Likew se, the lock wll

pravi de qgﬁgfs to hotel staff with a staff key card if the staff key code
_ mat ches ? aff access code. Although the present invention has been

described with it Qs ) Li capl ferries,

i s ohi pe kg 1L ElBREACIBE VLR haviho b SRENIE IEROORRB i & donfabine,

bat hr oorssrodthdo previde accésswenaid Fodra; aﬁ!@ﬂe@bb&nt}& rﬁ?é@éh%%i%f ér?ékgyl:%ﬁﬁ'of here
(0] e

is a user of a roomand there is a desire to contr ener
consunptN@ans gopkelling dempearature | inbsald rroemstsaid energy cbatrol atamhsahgving ended

to cover and dificatiqps aof .,the preferred enbodi nents of the
i nvent i d'ﬂ%.‘iﬁ @p%&ﬁﬁ@gﬂ'@gﬁgt‘{ﬂféﬂﬁwﬂ‘b%d d@cqi; |tfﬁ%&npmvememmmprismmot |
constitute a departure fromthe spirit and scope of-the invention. 14 JULY
2004 16 CLAIMS 1. An electronic | ock system having an el ectronic | ock

mount ed I n a(dpoa ghesh keyorartowith @y gestekee 86dé heriof] f&%ﬂg@&?@%{@%@ai g

control neans, ,sajid ener g control neans controlling te
room séﬁ@ﬁ@ﬁ%hawngéhﬁﬁﬁg ffastoring a guesk aceesseodepr commmuni cating directly
with said | ock, the inprovenent conprising: (a) a guest key card with a

guest key code thereon for opening said | ock, said |lock having a nmeans for

storing a gu¢p} saidaserg@pdentrobPinesns havitRy Y I1a8htNe'm 23 d%@ﬁ;r@ﬁgggtagbeaﬁ

two nodes, a sold node and an unsol d node, said unso w der
t enper aflrdnspkhfwdensaiddmseldalage having a wider temperature range than said sold

mode temperature range; and

(c) said lock having 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. .



fmde terrperature range -and-(c) said |lock having a nmeans for reading ‘sai d
guest key code when said guest key card is inserted into sai 44! RAkY 2804
means for conparing said guest key code wth said, guest access code such
that if said guest key code matches said guest access code said | ock
opens, and a neans -for conmunicating directly with said energy control
nmeans such that said | ock comruni cates w tihh said energy control neans when

sai d guest key cardl- hdEhdeeheutseohio bpsn tﬂarﬁQ&é(c?Mﬁf}n E#"Q,B nhSAlg.  energy
control Wan%mqﬁeéﬁé’?é@'&ew&@ rmde t.0 sai d e as sald start

time. 2. The el ectronic [ock Systemof & :ﬁlrﬁ?fau %ﬂﬁlﬁw@ﬂa&mans
. for detecti it K Frd ch deey rﬁVSTa:lqh moomtedl iTheadlealdcdni g4k ock

system of cld;utreca:im?ra{eldh fed i aNS, {01y tin connpr ses a detector
nounted on a waéa of . sai d rag};glm élnd commnlfg%t%ﬁ;agdd)%rréc d dat-aghar ener gy -

control nean R SR somued cag iogi dld'ealtlyaltrb sfadrd dtect i ng
a change in state of sai d door sai d door switch communicating-said change
of state to-said gner :1 maani .. 14 JULY 2004 17 4. The electronic
|l ock system of cl&i'm & &° r‘:’§‘§t|cd REkngyrbemdetcelnay 2ompeireds a

det ect or nouffad iﬂﬁangalfdrl dekeahdng domprsdeéca aBHatedr Hogﬁ'tg& gk for

detecting a ahaage e d d det ector sal d “door
swi tch comuni cat i ng@ ?%glg FgB{“o%a Sgﬁ lc% ”f?ieéﬁ%‘éﬂ-ﬁm‘:@ B8dld system

of claim 2 wWABPEPK CeBF¥CHeA3NEor atdt acdday swntpmh&eau@téi@t eft gh3ount ed

on a wall oloski dnﬁO@Bﬁ]ﬂﬁﬂlégﬂiTﬂglgf.féggl C a energy contr ol
nmeans; and a door switch nounted Tn said fo éé}{ Iﬁiﬁlhl cating directly

to said | ock. 6. The electronic |ock syst em of cI a| m 1 wherein (a) said
sol d node of sai &6 eneTly ebattebni®asck Wydiein MY 565 f‘%??ﬁcé‘{” ed node

and an unoccupi ed ( ns for .s ttin the tenperature such that
a person can set (?ﬂg%d erac?u"ggd?l { SHIPYaF BB atampde when

sai d ener gy dhrther %ﬁ?@ﬁ%ﬁ ian Satrcdlpo‘:(ﬂdj megide ;ar@h éin unoccupied
: mode ;

{(b) a means for setting the temperature such that a
person can set the temperature in the room to an oc¢cupied

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




L;- (c) a detectlon rreans for detectlng when a person is in said room’
sai d means for -detecting having a means for communi cati ng: wi qh}ﬁﬂ__\dzgggrgy
control nmeans such that, when said detection neans detects a person

said room and said energy control nmeans is in said sold node, said
detection neans communi cates with said energy control neans and said
energy control neans operates in salq occupi ed node and when said
detection nmeans deteets the absence & a person in said room and said

~energy cont r oloonegasbi Sorndéaédtiﬁbdaséﬁ&ﬁge SRl %t%ﬁgdee%tf 3 &0l means

conmuni cat es d ene con neans and sal energy C

operates in sg(é\%%ﬁuﬁ%%ﬁuﬁwéégﬁo‘a%mm?nl%%u& et ¥brihangsc ko fs yptadm dfo cl ai m 6
wherein sai dsaednenéngy devectohgmeampri ses a detector nounted on a wall
of said roomand comunicating directly with said energy control neans;.
and a door switch nounted in said 14 JULY 2004 18 -: door janb for
detecting a change®in Eratelestyenit dosrk syssieth odoeflaswi EChheayyni cating

Systom of ol Al p whar ol r e o el R e B R BahgF: wounkedonect or

system of cl ai Tdi6 rein sal means
nounted in $A ]&Cﬁ‘ dRar Siitch mounted in said lock fer detecting

a change in sketteetdingsai (i:}dﬁfye isnigt 4t 8¢t ahigapdosal 0
comruni cat i ng i r%c_;Ltd t Q. sai, g: Lock. 9. .The ellectggﬁl cg?g(gkégégFéﬂFof claim

6 wherein said feans For FSEE&H r?é’"%‘r%f:%éggadélé@‘é’élbrtmamédlouk a wal |
of said roomand communicating directly to said energy control neans; and

a door switch mouat ed co ni ca dlrectlyto sald
| ock. 10. A net og fo#%o%?roffogg'%aﬁgglﬁe gné/ry%lan# alpdhovheerinor

control ling ER&t BRpBFatoredeficgtingnronpul deses ml:emrw it ed 3dn
inserting a guesl.lkey¥ eahid kBoﬁnaﬁHeEB&ﬂ@hfcééEﬁﬁ directly to said

energy control means; and a door switech mounted in said
lock and communicating directly to said lock.

10. A method for controlling an energy control
means used for controlllng the Lemperature in a rodm,
said method comprlslng

(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.




mounted in a door of a roomsuch that said | ock reads a guest key code-off-
of said guest key card and opens said |ock; (b) communicatingy ‘ﬁq@fhgo4‘
energy control neans that = said | ock has been opened by sai d gues

card; and (c) noving said energy control neans froman unsold state to a
sold state. 11. The nmethod of claim 10 wherein said nethod further
conprises the steps of: (a) detecting the presence or absence of a person
in said roomeach tine said door changes state; and. (b) conmunicating to
said energy control neans the presenae .or absence of a person in said
room ENVI RONVENTAL CONTROL LOCK SYSTEM Abstract of the Disclosure The
electric lock system conbines an electric lock wth an energy control unit
such that when a guest ke used in the | ock, the Iock comuni cates with

the energy control unit ia ) 4 sold state.
Optionally, the guest key has |nfornat|on mhlch teIIs the | ock when the

guest will |eave and the Iocﬁbé§¥2:yuc§tgs to tge energy control unit to
nove fromthe sold state to ption, includes a
noti on det ect or adéed&diecdutite H.ash CSYEaiérthmntHhﬁqu)(Hh dlecdatiect; ddhie
presence of ¥henhguesknkRrgihedRaMA | Que &ih) to furth enpl oy an
% USRI Sk PR o et Regc e

occupied and_ u occughed State. The co |nat|on

system and t H&%8néRgyleodetrs. dha ook icmunicedes sdtbngael @nbh@nheating

and cool ing eénthelraatit Eogmo¥e from an unsold state to a sold
state. Optionally, the guest key has information which
tells the lock when the guest will leave and the lock

communicates to the energy control unit to move from the
sold state to an unscld state. Another option, includes
a motion detector and door switch which allows the lock
to detect the presence of the guest in the room and
allows the lock to further employ an occupied and
unoccupied state. The combination of the electric lock
system and the energy control unit provides energy
savings in the heating and cooling of the room.
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