WO 2011/ 127831PCT/ CN2011/ 072808 DOOR LOCKI NG SYSTEM Cross-reference to

Rel ated Applications This application clains the benefit of U S.

Provi si onab 20pipi2irgsat i on No. 61/ 324,787, filed on April P6T/CA2L07072d08
contents of which is hereby incorporated by reference. Field of the Patent
Application The present patent application relates to a door |ocking system
and nore particularly to a door |ocking systemthat includes an

el ectrically | ockable swi vel |ever actuating nechanismfor cabinet.

Background A conventional sw Yﬁ%[ t j mechani sm nounted on a
door franme sinply | ocks andwh%§%%E§ gaga iﬁ% , Wi thout the detection of

whet her the door frame is open or closed in a cabinet. This is a not
conveni ence for many applications. It is desired to have a door | ocking
system nmount ed on door franme in a cabinet that includes a swvel |evel

actuati ggggi f ' unl ock the door frame, and built-in
sensor{g%s{g etgggﬁpﬁgﬁﬁgérBPFgﬁﬂmstatus of whether the door frane is open
or closed in a cabinet.

This application claims the benefit of U.S. Provisional Application No. 61/324,787, filed on

April 16, 2010; the contents of which is hereby incorporated by reference.

Field of the Patent Application

The present patent application relates to a door locking system and more particularly to a
door locking system that includes an electrically lockable swivel lever actuating mechanism

for cabinet.
Background

A conventional swivel lever actuating mechanism mounted on a door frame simply locks and
unlocks the cabinet, without the detection of whether the door frame is open or closed in a

cabinet. This is a not convenience for many applications.

It is desired to have a door locking system mounted on door frame in a cabinet that includes a
swivel level actuating mechanism of locking and unlock the door frame, and built-in sensor(s)

to detect the door frame status of whether the door frame is open or closed in a cabinet.
Summary

The present patent application is directed to a door locking system configured to lock and
unlock a door frame of a cabinet. In one aspect, the door locking system includes a handle

rod; a digital or mechanical door sensor configured to detect whether the door frame of the
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Summary The present patent application is directed to a door |ocking system
configured to |l ock and unlock a door frane of a cabinet. In one aspect, the
door | ockwogosyrssm i ncl udes a handle rod; a digital orpogahanilgaksosoor
sensor configured to detect whether the door frame of the WO

2011/ 127831PCT/ CN2011/ 072808 cabinet is open or closed; and a latch
configured to lock the handle rod, the latch being connected to and
controlled by a | ock nechanisnl The | ock mechani smincludes a nechani ca

nodul e ctr h h i ci{d gur ed
o act Sanee R AR AR Sl R [EE 1RCHIAYC TR S i A, o0
gr ant tcbﬁneeteelcw’ ane cluminiotiad Hy)duloekcmlet}ﬁamhsnmveﬁhé Heclt ahadhatioml ackudenda

unl ock the handle rod. The nechani cal nodul e_may include a mechanical key
| ock wintashapiesl gpodulgand Heclegtenmech st aneduls- %eme@hwl medplsde canfigiet or a

sol enoi.d, i rgl r nal r i cal
nnduletgzwﬂ@ﬂ:g%%ggg%é: (Egagﬁigg%?%gﬁ%é%ﬁ@§:zb%an Cgﬁﬁggggg%dggﬁ%@%g
(radloekm&qmmdﬁmumﬂﬁmﬁukumaHManrﬂmdmﬂhtdhmkﬁﬁdﬁmhnhﬂﬂﬂbmdhgodonfigured to

identify a RFID card or tag placed nearby. The handl e board nmay be further
connected to a sensor board for detecting tenperature hunidity, and

vi brat Q. nEg 3N dhed Qahﬁy Jli% faufrfel?ﬁe[éwu%@”@ﬁtls eﬁtd?éhusaﬁzp%béei for

detecting the status o anlca oard nmay
furthemkmﬁnmedﬁmﬂmion@mﬂ®mmunumankomIbmardwfmsohnmﬁumndaﬁumgﬂmﬂﬂhba dglat a
networ k. ei t her wire or wwrelessly. The RFID board may include a
blonEthﬁnﬁﬁfﬂgﬁ%tlon reader, the biometric information reader being
configured to acquire bionetric authentication data froma user and
transmt the data to the handl e board and the el ectronmechani cal nodule. The
door IdbkwhgﬂsysmbnﬂﬂﬁykakiMmybbmohmmufdxommﬂmobUaMdiandhanﬁeﬂmnmkabard

boar o Ty DUERHBAREETE 06RO B 6t RS/ TR DRRE Ea SHETngt oD,
RFID card or tag placed nearby. The handle board may be further connected to a sensor
board for detecting temperature, humidity, and vibration. The handle board may be further
connected to a status board for detecting the status of the mechanical module. The handle
board may be further connected to a communication board for communicating with a data
network either by wire or wirelessly. The RFID board may include a biometric information
reader, the biometric information reader being configured to acquire biometric authentication

data from a user and transmit the data to the handle board and the electromechanical module.

The door locking system may further include a main board and a network board. The
communication board may be connected to the main board and the main board may be

connected to a computer network through the network board.

The door locking system may further include a multi-device board. The multi-device board
may be configured to connect a plurality of sensors for monitoring the operation of the door

locking system.



The door | ocking systemmy further include a nmulti-device board. The

mul ti-device board may be configured to connect a plurality of sensors for
noni t ori gotzhe/rpesnat i on of the door | ocking system WOPCT/CN2011/072808

2011/ 127831PCT/ CN2011/ 072808 I n anot her aspect, the present patent
application provides a door |ocking systemincluding a plurality of door

| ocks; a main board connected to the plurality of door |ocks; a network
board connected to the main board; and a nmulti-device board connected to

t he ne o

conflgE¥g/&mgp%%g% ﬁﬁéﬂ-%ﬁg %Eﬁgﬁmh%ﬁg%ﬂgﬁghe?gQ@éﬁ%ggtg%@?ﬁﬁhﬁ,ﬁﬁ ftT ol I ed
by a | pblralitgcdtaducs nockshe heiakbored kamicstadi tocthe gesrakityne das loaks; roaktiverland an
el ectromechani cal  nodul e, the nechanlcal nodul e _bei ng configured to actuate
the | aPOMd@NPEisd Wrife miinbeardandmaltedevdes b%@ﬁ@icwﬁeg b9 &y &%W@r#d%ﬂarq he

el ectr %’M*&%{#}P&k 1H‘c'lﬁgoar ﬁQﬁ‘&lé ?bd %&ra hi?:ﬁ Joﬂh Bl Qo 189K 02 rn{c(iﬂ:' ﬁr ouyh t he

handl e rod e maln IS connecte onputer net wo
net wor Katblo & echnndtted muhtd ecewilled blymatodklmeomm‘smg UFh?adlot:b ne@haesh iaclplasral i ty

of sensors for nonitoring the operation of the door cki ng system and t he
envi r oMMSAENIF amufeme d rath s ey Bedulgr tth%rme Aiat apoqule peing

Com"f“n'ci%ﬁg&an?%t@at@ e 1GRATY MK 3| rﬂlﬁldgkttﬂe ﬁabIQi"I’é NGNS o818 ar i ﬂWbr e or

wirel ess t he communi cat1 on boar & connhected to the fmin board
The maietectyomechaminal inmetuledeorarablavea thiet katabf tod]osb |laayt sinlediethdi }sapdbymdb ellng

configured.to show the tenperature or m di t at a ac e door
| ocki ngay doard 1 ‘%P%?S?te%r‘i%tah%‘?m%ﬁel%‘ftwof ghrgp gfﬁn?}%’ O%F pl frg%un? fr

provi degyide $8RK ik ek AFesYS LaMLNE EHHMHQ o sBhLEAdr in¥orfford8 Qhe bﬁ@r&&m 8f
plurality of main boards each connected to the plurality of door |ocks; a

pl ur al itheydair lovkinvgsylsteboardibe eacihommmmbecirbd. t 0 one of the main boards; and a
plurality of nulti-device boards each connected to one of the netmnrk
boards. Each door |ock includes a handle rod and a |atch configured to | ock

t he hanglkeah8d, bdale nlagt KehriP@iNBoERERAGH @0cdifmaRdataNbsRl |f§1dc<ﬁﬁmﬁnicﬁﬁﬂfg
mechani sm the | ock nméchani smincluding a nechanical nodule and a

eIectr@nﬁnhahmtaﬂmmddwmbwfHhevmmohanﬁﬂakbmmudnbewgmmmnﬁmgmndumnbnawtmate
the latch t k and ,unl pck the handle rod, and configured to grant the
eIectrSﬂ@gﬁg t8 © ?ﬁhqg(gontrol over the latch to | ock and unl ock the
handl e rod. Al the network boards are connected with each other one by one
as a chain and to a conputer network. Each multi- WO

2011/ 1Zrg3nRChoar2may i0cted08 piedlityefisbeplaysi Secbisflingubael confegimedtst show
plurality, of sensor nitoring.the, operation of the door |ocking
Pyot o aTPRETRR Of Pl b Acble® p e BERERHERE SISBY the Or aw nos

In yet another aspect, the present patent application provides a door locking system including
a plurality of door locks; a plurality of main boards each connected to the plurality of door
locks; a plurality of network boards each connected to one of the main boards; and a plurality
of multi-device boards each connected to one of the network boards. Each door lock
includes a handle rod and a latch configured to lock the handle rod, the latch being connected
to and controlled by a lock mechanism, the lock mechanism including a mechanical module
and an electromechanical module. The mechanical module is configured to actuate the latch
to lock and unlock the handle rod, and configured to grant the electromechanical module
control over the latch to lock and unlock the handle rod. All the network boards are

connected with each other one by one as a chain and to a computer network. Each multi-

3



FIG 1 is a perspective view of a door |ocking systemaccording to an

enbodi nent of the present patent application. FIG 2 is an expl oded vi ew of
t he door wockimg7ssystem depicted in FIG 1. FIG 3 is amorhavoaxgtsesed vi ew
of the door |ocking systemdepicted in FIG 1. FIG 4 is yet another

expl oded vi ew of the door |ocking systemdepicted in FIG 1. FIG 5 is

still another exploded view of the door |ocking systemdepicted in FIG 1.
FIG 6 shows a flow chart illustrating the process of the RFID card or tag

det ect isan: [ ' t ; i [ QA.
G 7 PR EpRets 2onh Bl ERRRLOE Bhurley o ReRore R m BB AP Bpority
| ocki nghesgsirésokagreostinnand the anviesrhadht aeanby.of the present application. FIG
8 illustrates nultiple network boards being connected with each other and

to a conputer network according to an enbodi nent of the present patent

appl i cq;ljg)é}q)egatigiiogs &ﬂ&HﬁHa%n’?ng a multi-device board that is connected to a

net wor kK boar communi cat e

FIG. 1 is a perspective view of a door locking system according to an embodiment of the

present patent application.

FIG. 2 is an exploded view of the door locking system depicted in FIG. 1.

FIG. 3 is another exploded view of the door locking system depicted in FIG. 1.
FIG. 4 is yet another exploded view of the door locking system depicted in FIG. 1.
FIG. 5 is still another exploded view of the door locking system depicted in FIG. 1.

FIG. 6 shows a flow chart illustrating the process of the RFID card or tag detection according

to an embodiment of the present patent application.

FIG. 7 illustrates a main board that is configured to control the door locking system

according to an embodiment of the present application.

FIG. 8 illustrates multiple network boards being connected with each other and to a computer

network according to an embodiment of the present patent application.

FIG. 9 illustrates a multi-device board that is connected to a network board to communicate

with a computer network according to an embodiment of the present patent application.

Detailed Description



with a conputer network according to an enbodi nent of the present patent
application. Detailed Description WO 2011/ 127831PCT/ CN2011/ 072808 Ref erence
wi |l nowwe2nadie783m detail to a preferred enbodi nent of pCaNtonro72se8ki ng
system di scl osed in the present patent application, exanples of which are
al so provided in the follow ng description. Exenplary enbodi nents of the
door | ocking systemdisclosed in the present patent application are
described in detail, although it will be apparent to those skilled in the
relevant art that sone features that are not particularly inportant to an
under st andi ng of the door |ocking system may not be shown for the sake of
cl ari t Refdraideheillnmuve be infads o de@ilbe ayneferrsd embodinaint bh ehedivor [dohiartg sygtery st em
di sclosed in_the present patent appllcatlon |s not limted to .the precise

enbodi MEsstasedida dhe mEeRe PHRNaARPIICABIN VAR MRS o Atgds 2igndfsorppYifehin dhis
ther oo RinB c&h i Eh e @hpBRe cHltblinihd 8 H8So3f fockinbOUenAgRAE LA dhd Om
the spirit of scope of e protection. For exanp FENt s and.
f eat ur escsofit gitdnit ep@indativh hresdasat bodan ekiadd althenigh mmﬂ beagpandsit ethows Slhllﬁhc h
ot her an /or substituted f r each ot her mnthln Bpe scope of thjs ,
di scl odfyFhe refevent aft fhat aorB% %@&% fhyd ats el Raica aomnogaRy W@%Mﬂ&w%%r di ng
to an t I FIG 2 is an expl oded
Vi ew o?wﬁdddggg;rckﬁrgcé’l ng s stﬁgttn]% Eﬁgtﬁengﬁlgrslmgﬁéé&ﬁltyﬂ G 3 is another
exploded view of the door |ocking systemdepicted in FIG 1. Referring to
FIG 1 e door ing system 10 incl de handl e rod 21, .Referring to
FIG 2 A R i Kindor St ARSloRehifohe 2ol
gear 23.{Q i@qqléaﬂchlels(illgpflmltgﬁft@fh'é'ﬁ)‘?&@e%n'i_‘t;o(éimgnts h@&rﬂaé@gé@wraeﬁ Bkt vaBious
configured to be inserted into t | adder 22. The handle rod 21 can nove
out frohmuheah@ubdﬁh@hmmdhmmofamybvaﬂbdthbybaddeﬂedﬁ1m@md\mﬂﬁmlﬂhﬁummyder
22 can . drive the ar 23.to unl ock e door t anot | oded
Tt ew of P B bR I orsaet) b otlBEprer symererens spdpb i Yot Ere P
the hangil@rafifdeboditfenREniHbé B@Iﬁbﬂﬂ@& K\ﬁ@l ¥%h dtheR Rl od Odbstit A& FRleabh 4
connected to and controlled by two nodul es which include an
el ect r ovithetheiscape ofistisidesciosdrea mechani cal nodul e. WO
2011/ 127831PCT/ CN2011/ 072808 The el ectronechani cal nodul e i ncl udes an
el ectromechani cal device 106 and a gear 105. The el ectronechani cal device
106 i ngiadess a padREtidOvisRl 6F 4 BBoIRRKkInEATstedNfccBRBAg 108n RADHodinh@E o RRST t1 on
to lock the handle rod 21 and unl ock position to unlock the handle rod 21.
The el getscamasivanpaatideviiée 211@ 8n ewpliodéd viswodiihe @cbqré@blmg svteal detieted &l
si gnal ncl ude a sp | enol. d cal modul.e.incl.u
recnantAd ebRE bR AT RReRR iy obFe TRE"REKER S BBAS L sl Bod: ¢ on
5 2 | ocliReffdiinhanHI@ T, @tk dobr ddtimsydRhPoKinRRRe h BAndl1O réth? DHeféhiag happte, r od
- the handle rod 21 is at the lock position with a ladder 22 and a gear 23 to lock the door.
Referring to FIG. 3, the handle rod 21 is configured to be inserted into the ladder 22. The
handle rod 21 can move out from the lock position to activate the ladder 22, and then the

ladder 22 can drive the gear 23 to unlock the door.

FIG. 4 is yet another exploded view of the door locking system depicted in FIG. 1. Referring
to FIG. 4, the handle rod 21 can be further locked by a latch 103. The latch 103 is connected
to and controlled by two modules which include an electromechanical module and a

mechanical module.



The nechani cal nodul e has three types of control to the latch 103. The
control types are selected by a correct key turning the dish 102 of the
mechani cavokey/12eesk 101 to three different positions. TireTidN2es/0d2d0Ber ent
positions are as follows: 1) a position to |ock the handle rod 21 through
the latch 103 in a lock position; 2) a position to unlock the handle rod
21 through the latch 103 in an unlock position, while the el ectronechani cal
nodul e cannot control the handle rod 21; and 3) a position to unlock the

handl e t - 3,4 K pgsi:Li il
electrgkggﬂé%?%%%ﬁﬁg &fg&%gﬁgﬁu?%%égJHggﬁngﬁggﬁﬁwogéh%%g@%gﬁgFégﬁ%g%gl
t hr ougThea&techoi@8haniat deyias 1 0 inchrdey a nidier tel spat the geahEdsi CEle geadud®ehaan | ock

and unl ock the handle rod 21 by spinning the gear 105 with regard to the
| at ch 197K RasitjondR legkdthe hretik r%ﬁ%l chpnlog position to wylgqk the Aardie Fodedl| bfed

vi ew of : I i Wl ; rrin 5,
'he. oot SEROBiF B PR LS ERER LT b7 af vt TS PRSI o i

t he doeolehoidnmd hefmechaaibalnadduld ireheles atmarmeribalnieydbckrbliuivéthiasdigohtiecTled t o
and controlled by a hand] e board 50 and a, RFI D boar 1. The RFI oard 51
cont ai rk%tclalﬁeﬂqﬁ? Ll dostisndades gléﬂfﬁ? fp¢ Al 2B 2B ALK RORICRLO WB@E@%F? d or
t ag, a'ﬁ@nd’ih? bas the signal display (for exanple, LED or LCD) through a

| ens 24. The lens 24 can transmt |ight toward the outside of the door

| ocking systemto indicate to the user whether the RFID card or tag can be

id i fied, dth | d 21 b | ked RFI D d
o T oAbl o d e S F sl ot Bo e Bkl Bkl P el o
rod 215el¥@e§ga}rlé 1R2ARRRGTHNRGLL Qi dB9G2 1r the n‘i&h%c&lhl@éa/ei&ﬁ R 3 hpas d may

i ncl ude one a plurali'ty of "bionetric information readers. The bionetric
i nf or nelififoentrpeadiens.i Thetndd ¢ifeedt positaaguire & followet ri ¢ aut henti cati on data

froma user and transmt. t dat ot andl e _board 50 and the
bl oot r e dnenitionto FERThe ol bbb TiiREs AR AisuPoel s consor board
52, Wh@') € atﬂb‘éit§)ﬁ0§ %hlo_@l%@l{edha%alé »d2Q rtﬂﬁﬁﬂgﬁ@het B_t&li foBah %ﬁhn%ﬁ%ﬁiﬁoﬁﬂvﬁiﬁé ect

including but not limted to tenperature, humdity, water |eak, vibration,
and dodthe decitansechmnitdmebdé tdnont conitwl Hrridhdlebod2d; 80 may be furt her

connected to a senso ar.d t ect, th r.at ur e umdity, water,
v br at Pon 2aitariagen tolse S8 Sandord IhEsh ke PoR 8 yBlack Pab iy vl G
a tact ysnblestbom@haRichl §8kule &8 Fusth@NAEIOEn@ uRGREkd BarkBOSQ! 21 through latch

103. More particularly, the electromechanical module can lock and unlock the handle rod 21

by spinning the gear 105 with regard to the latch 103 to lock and unlock position.

FIG. 5 is still another exploded view of the door locking system depicted in FIG.1. Referring
to FIG. 5, the door lock 20 with the handle rod 21 is configured to lock and unlock the door
frame of a cabinet. The electromechanical module is connected to and controlled by a handle
board 50 and a RFID board 51. The RFID board 51 contains a RFID sensor to detect
identification data from the RFID card or tag, and also has the signal display (for example,
LED or LCD) through a lens 24. The lens 24 can transmit light toward the outside of the
door locking system to indicate to the user whether the RFID card or tag can be identified,
and the handle rod 21 can be unlocked. If the RFID card or tag is valid, the

electromechanical module is configured to unlock the handle rod 21.



The handl e board 50 may be further connected to a status board 104 to

det ect whether the nmechanical nodule is in a position to |ock the door
frame, a wontiviam3to unl ock the door frame, or a positi @aTiaN2onloezdest he
door frame and let the el ectronmechani cal nodul e control the | ocking status
of the door frane, i.e. a position to grant the el ectromechani cal nodul e
control over the latch 103 to | ock and unlock the handle rod 21. The handl e
board 50 nay be further connected to a comruni cation board 53 that is
config d [ | n ' -\ i ssly.
The g P B IRATHE IGALE LM Iy REN BB § RS oP bicthdie bbb

TCP/ | Predd2fs. orheZbidaemia mf@amtion neader Gatandigurekdrto tabisireebiooginieaithermitatdqat i onal
battery nodul e 80 nay be canfigured to sup l% t he &omer to the door | ock
syst emda| emer gpgwidatranssiit digadata itp thes ppagls R9aichel 3pé s slesirompehapiepb car d
or tag deftgction according to an enbodi ment of the present patent
application. The RFID board 51 detects the RFID identification data from
card or tag. The handl e board 50 comunicates to the main board 200. The
mai n board 200 checks whether the identification data is valid or not, If

t he V\DT%G%WC%S PRATROIOROUEY |0y 2508 Dorh S P bt srocab et Yars @mnegied REI D
board : L o g 1i i <t h e rod
21t hr o T R S A Ldipl BECRHRRL R R Ry kT B RaRP 1A

i dent i fvitratiompandldoa statug frel/orgpositiooar d 200. |f the identification data is
not valid, the main board 200 will record the invalid identification data.
FIG 7 illustrates a nmain board that is configured to control the door

| ocki th%Yl%&g‘lb%%QTd%Q}gbé iy EARRALIRN sQisof BearR58 %6 B e &RAL iﬁ:gﬂ)temu%,

Referring to 7, the main board 200 can be connected to t

el ect r boechigniveédr, vabdaios anfl dohesteiwe andl/ot kosigors y Ehesani@. bolhd52reiay ibdade 200
can contraol the | ocki system 10 to unlock the handle rod 21 by
eIectr&ﬁ@gﬁgﬂFﬁéW‘ﬁﬂﬁaﬁﬁn%ﬁr 4 4 REETER 8P %boar d 50 and a communi cati on
board 53. The main board 200 has nultiple tenperature displays or
tenperature and hum dity di splays 201. The display 201 shows the

t enper dtharhandle ttoarn & anayr ke Emtheh gonngictey tdait statas hoindeld4f toodatedy evigtier theocki ng

systens_10. .The i.n.board 200 an | ti - devi ce boar.d 400 can be further
connectuinintl AR AT AdekBRe Briefudit dotreiybfee BORith SoonoFRaRhebibr k
board 3QeheNd8 adokitidk tHAnfocRQhe HBoCRANY ALE AtahielcbirbMecaamaL hRduRelonabk. The
link port 301 can be connected to the w rel ess nodul e 303 enabling the

net wor khdobekihg3a@us of B dhardirams|iye. egmsdoned grantt the etestmouteehamesd wardule FI G
8 illustrates | ti pl twor k boards being co cted with each other and
to a CSH%%?%?mﬂﬁFiﬁgﬁ?%§§b$@¥W&Pwiogﬁﬂﬁﬁﬁ8%Fﬁ%@?fof the present patent
application. Referring to FIG 8, the nultiple network boards 300 can be

connect with each other and to a conmputer network. Each network board 300
has anlbgt hgndla bga PG anay decbrithcywortedtesl twrmoemaanaipn hoarfbOBRethahét wor k
board' s nk port 301.. The .netwc

ot ner onute RLbondRlnighiFuE] e BeRRRE RRNHEY B b FipSRRNIS YR ol 8T
communication includes but is not limited to serial, TCP/IP, 12C or 2.4G wireless
communication. In this embodiment, an optional battery module 80 may be configured to

supply the power to the door lock system.

FIG. 6 shows a flow chart illustrating the process of the RFID card or tag detection according
to an embodiment of the present patent application. The RFID board 51 detects the RFID
identification data from card or tag. The handle board 50 communicates to the main board

200. The main board 200 checks whether the identification data is valid or not. If the
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WO 2011/ 127831PCT/ CN2011/ 072808 The network board 300 has by-pass function
on the link port 301 and out port 302. The data can pass through the |ink
port 301 wodoou27§3ert 302 automatically even during a peegrCNaitoaeses FI G 9
illustrates a nulti-device board that is connected to a network board to
communi cate with a conputer network according to an enbodi nent of the
present patent application. Referring to FIG 9, the nmulti-device board 400
is configured to be connected to the network board 300 to conmunicate with

a conp r d i . -1 ol ot her
Gevi ol GRRIGELSs il 8. et kP (SRR SR RaPIRE LA A BERROCa TEC
devi cesinloek! uhdeha(nldlet rat elnmrrodghmheedletmc)machlaﬁmlt enainty, tandi regoqgover valid
distributigon unit 401, a renmpte ponitaring and switched power distribution

uni t 46&ntificatigrpdya r?é\nﬁhﬁdﬁfilﬁdm%ﬂﬂ%ultftlawenaﬁfsaém %ﬁtWP%Y% ity thehgnain

swi tch t or 405, hum dity sensor 406, a

wat er ?gﬁggﬁoq%yleégéfE%Q%?%ﬁﬁ%gﬁggﬁojggﬁand a canera 409. The nulti-device
board 400 is configured to control the renmote nonitoring power distribution
unit 401, The renpote nonitori istribution unit 401 is configured
to rmm% tigr 7t HBISTRGE i gt b@&iﬂ{:gfeata}ﬁocqn%gw@ dptowerntEnlsthei drari IRk skt us,

i ncl udi G chipBliffich P kb LRl Eha i

vol tagélg&br@1 th e nﬁttgn{)ﬁg%’t@%@e Plﬁ atl!(;jl‘? - é)tllqg}n 7|On0| s%l IBCeO\E/lre and
venti | 20D ean b&"twenmmtdd todby lebetrbmaddmmbmoslukcmﬁthg doerdlobknng epiteml 106 hEhe enot e

noni tori ng .and tched power, distri bution it 4 t.or and
Tomt o s b CoB e en ks risian Il iy Eilpor, 54 SR oo Rl 96
i ncl udiepgBRecRfcal HBuhRInbRK tHeav@bife REFG 5P 2 BRANRIINRRrioPOYR 59f

vol t age, Anpere | oading, tenperature hum dity, vibration and ventllatlon
The mul ti-device board 400 is conflgured to control the renote nonitoring

fan uni,t 403,  whicC S Co .i re nitor the individyal fan and whole
fan unithedtap gerd o FargnlieRBer Rt of Bwegintiay ymdt difefven.
vol t ?QQO_IA'TH@\E}\%pia adi Row} BIREMBEMARe oNIpddtyre akll lﬁﬁﬁnd@matmq% fell@vdl and
ventil ation. 11/127831PCT/ CN2011/ 072808 The nul ti-device board 400 is
conf i guhedbardoakorg gystentshld. r enot e nonitoring and swi tched fan unit 404,
which is configured to control and nonitor the individual fan and whole fan
unit status, including but not linmted to fan on, fan off, fan speed,

vol t agghe AR R atP260 RSl a @RI Rard W00 Bird Yo fVAHRN @bhRRted @ §@orhﬁﬂ)’t€1l and
ventilation. The nulti-device board 400 is configured to nonitor t near by
t enper actyrask fhrauigh a eatpyarkthepes 38ks oFhe408wodndoatds $0Q hes nchnlpporfuifildiay by

the hu@orq{n%%icsa?en\%ﬂfl tﬁ"eogdmputer network. The link port 301 can be connected to the wireless

module 303 enabling the network board 300 to be wirelessly connected to the computer

network.

FIG. 8 illustrates multiple network boards being connected with each other and to a computer
network according to an embodiment of the present patent application. Referring to FIG. 8§,
the multiple network boards 300 can be connect with each other and to a computer network.
Each network board 300 has an out port 302 that is configured to communicate with another
network board’s link port 301. The network boards 300 can be connected with each other

one by one as a chain and to a computer network.



The nul ti-device board 400 is configured to nonitor the presence of water
near by by the water sensor 407, and also the vibration by the vibration
sensor 4080 20he12mssiit i - devi ce board 400 is configured toPaataGN20HEHAD2898pt Ur €
near by environnment by the canmera 409. In this enbodi ment, the door | ocking
system 10 may apply different types of RFID sensors to detect different
RFI D cards or tags. One nmain board 200 nmay control nultiple door | ocking
systens 10. The door | ocking system nay al so support w rel ess data

conmuni t [

cont i qurEdeRiork i 110 S ReShRcaBion MAHOR OL R GUR A FheBie

| ocki ngas padsennongly theu piqroit 30 InindWSBp§i BY2 plitegratinaltyoevearivrige appweo Gglurd. o

unl ock the door by authorized card access. The door |ocking system 10 nmay
include either a digital door senor or a nechanical door sensor to detect
whet herz&he (@t ek LaRRI L GovRRAbaP ¢ %Sc%%né&f%gé‘%%frk 3419 10 2BhnliREENT
systemis configured to support a | ow cost t enmperature sensor connected
to the \xhﬂnalloe)m];mtﬂﬂ ﬂemaﬂmud:cotdmg tte rpecab adimente afl thegptesertt hatemiapphcaiod. The
t enper sfro 2. to - (-.27.22 - +211.82F), with +1-1

degr ee%a? : epé?@n C\*/\é zleﬁ %&W&?@@)mﬂmﬁ% tehe Ce%t&ﬁctqdde &hfh@etwgl% em 10
i's Confbbgﬂarfag tBQoftfﬁlguéa!?@\V@tﬂ%r o%?ﬂ?ﬁf} Medl&icUSt fs%{)tﬁ@r Jéﬁﬁgﬂ&a% thdn@gak

whet her t he door ane 1's open or osed i n a cabi net e status |nc udes
card acoesd ghatdesicesvnetn thheoﬂmgm&f ectvrk dukegh thelngtvaerkhoaird2eD. cihaothsr

Gl aok E8Y 18 1< s dpiaire 12y el (Bl AroerERME P T ERHE SRR (D cal

key caneHilAfbnitdig heﬁ‘m'acgwﬁ)chea_ %%w@f)gfstﬁﬂ?ﬁlléh NGiSHBL aMeddtd RohHGeS: APt al ity
of LED i ndi cators. A first i ndi cator indicatés a power-on and nor nal

st at us 403nd remseconditdriEg arrdjswmlmd fandinctad @k aatengetdtaei seasbreHiSd haoodiss. A
third LED i n% cataor i ndi C@ es llt.lbn%ut hor i zgg Cm'id dete4{| on. The door | ocking
syst em FEOL S iV EP TS Bp%?’ HONSEROR AV AR B CHUEHAYS: for exanpl e,
include but are not limted to authorized card detection, unauthorized card

detection and/or an alarm status. The door |ocking system may further
suppor {Theantuéi-yeviox omhetll on (opfigirel, té reotisk thhiereuwes mamtaringr poivde a DC

power Id?str'ribhueil0(1:16"11.bﬂ1{-I 261 VR e rmomt%rmg power distribution unit 401 is configured to

monitor the individual socket and whole power distribution unit status, including but not
limited to kilowatt per hour, power on, power off, voltage, ampere loading, temperature,

humidity, vibration, noise level and ventilation.

The multi-device board 400 is configured to control the remote monitoring and switched
power distribution unit 402, which can monitor and control the individual socket and whole
power distribution unit status, including but not limited to kilowatt per hour, power on,

power off, voltage, Ampere loading, temperature, humidity, vibration and ventilation.

The multi-device board 400 is configured to control the remote monitoring fan unit 403,
which is configured to monitor the individual fan and whole fan unit status, including but not
limited to fan on, fan off, fan speed, voltage, Ampere loading, temperature, humidity,

vibration, noise level and ventilation.



In the above enbodi nents, although RFID is disclosed as an exanple, it
shoul d be noted that other types of wireless identification nmeasures may be
used in twe2doar783ecki ng system Wiile the present paterCTAN2Di10a2808N has
been shown and described with particular references to a nunber of

enbodi ments thereof, it should be noted that various other changes or
nodi fi cati ons may be nade w thout departing fromthe scope of the present

i nvention. WD 2011/ 127831PCT/ CN2011/ 072808 What is claimed is: 1. A door

| ockin ' - | : in

boar ds@fegc @gar?gfe&(% to tlh {%’[ r%i ﬁ %"%"1 oglien*og% ??ltgnﬁ %?ﬁ‘%lg%leggaﬁm

net wor kinho@dds/héhck coafigeed edl cbmtr(drmd(l‘hoﬂiitte thaiimlividasloan aaddvhole fan unit
status, including but not limited to fan on, fan off, fan speed, voltage, Ampere loading,

temperature, humidity, vibration, noise level and ventilation.

The multi-device board 400 is configured to monitor the nearby temperature by the

temperature sensor 405, and also the nearby humidity by the humidity sensor 406.

The multi-device board 400 is configured to monitor the presence of water nearby by the

water sensor 407, and also the vibration by the vibration sensor 408.

The multi-device board 400 is configured to watch and capture nearby environment by the

camera 409,

In this embodiment, the door locking system 10 may apply different types of RFID sensors to
detect different RFID cards or tags. One main board 200 may control multiple door locking
systems 10. The door locking system may also support wireless data communication with

the main board 200.

The door locking system 10 is configured to support a DC motor to drive the physical lock.
The door locking system may support mini USB (5V) plug-in for emergency power to
unlock the door by authorized card access. The door locking system 10 may include either a
digital door senor or a mechanical door sensor to detect whether the door frame is open or

closed in a cabinet.
The door locking system is configured to support a low cost 12C temperature sensor

connected to the handle, and transmit the temperature reading to the main board. The

temperature range is from -32 to ~+99.9°C (-27.22 ~ +211.82°F), with +/-1 degree accuracy.
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a plurality of nmulti-device boards each connected to one of the network
boards; wherein: each door | ock conprises a handle rod and a | atch

conf i gur edot2011/12ed81t he handl e rod, the |atch bei ng connecTaN201/0a2808
controlled by a | ock mechani sm the | ock nechani sm conprising a nmechanica
nodul e and an el ectronechani cal nodul e, the nechani cal nodul e being
configured to actuate the latch to | ock and unl ock the handl e rod, and
configured to grant the electronechanical nodul e control over the latch to

| ock angleufl, P%(c R)g?e%“lﬁ is ﬁ kdd fN&nfGhNALE: RARS AT AL f) fo ﬁ%ﬁﬁﬁggkgﬁrd’“ th

each other one as a c and to a conputer networ
mul ti - deyardiag lwi&ltld:r itse domf frgne emlopccn coclosel inaa p:hhmal i The sthtus émswdes daat
nonitoring the operation of the door |ocking system and the environment

near by 3ccess sipkys thschandly ylockss enlyC%ﬂgh%Zfd Gt riiapcapird ireBRIRK ¢ha

nmodul e i
el ect rgglg%r@ gglcﬁn%@ic ‘Fﬁgagg%ﬁ%}g g&lr%ritl)étlmtl)% Hnl%dgédz %dﬂmsld& i 10Cléosrt1%tr ol l ed
by an ¢hadiaisdadkediagthahly physicdlleydanunlook kiengndiedt em of claim 1, wherein

t he el ectromechani cal nodule is connected to and controlled by a handl e
board and a RFID (radio frequency identification) board, the RFID board

bei ng %@fdo%yrl&qhﬂr%sﬁ@&mlbfmdﬁ A BIERAG AL EBANBIRGRT N ERIED ifdjcdhorio0r
| ocki ng system compri si ng ura 1ty of door ['oc S; a main oard
connectimticdtes 4 hewpl-on and byrnefl staoy ande ksgond 18D walikathoaddaeeanacthedzéd t he

mai n board; and
card dccess. A third LED indicator indicates unauthorized card detection.

The door locking system is configured to support different audio outputs, for example,
include but are not limited to authorized card detection, unauthorized card detection and/or
an alarm status. The door locking system may further support battery box connection (2-pin),

in case the user can’t provide a DC power in the cabinet as a power input.

In the above embodiments, although RFID is disclosed as an example, it should be noted that

other types of wireless identification measures may be used in the door locking system.
While the present patent application has been shown and described with particular references

to a number of embodiments thereof, it should be noted that various other changes or

modifications may be made without departing from the scope of the present invention.
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WO 2011/ 127831PCT/ CN2011/ 072808 a mnul ti - devi ce board connected to the

net wor k board; wherein: each door |ock conprises a handle rod and a | atch
conf i gur edot2011/12ed81t he handl e rod, the |atch bei ng connecTaN201/0a2808
controlled by a | ock mechani sm the | ock nechani sm conprising a nmechanica
nodul e and an el ectronechani cal nodul e, the nechani cal nodul e being
configured to actuate the latch to | ock and unl ock the handl e rod, and
configured to grant the el ectromechani cal nodul e control over the latch to
| ock a . handl e rod; the main board is connected to a conputer
netmorsg?%?%ﬁgﬁn%ﬂg'netmork board; and the nulti-device board is configured
to connect a plurality of sensors for nonitoring the operation of the door
Iocking system and the environnment nearby. 5. The door | ocking system of

cl ai m 4; CHINGRYSITRCIAMITHE modul e conpri ses a mechani cal key | ock with

a di sh, Y%hﬁ‘ LERLk@mechani cal nodul e conprises a notor or a sol enoid,
and isa ont# I é@ ﬁy an electrical signal. 6. The door |ocking system of

cl ai m 4,pluwhBtyedfimdih dosdde edcharvrabaad wahe piudalite of do@dnelect ed t o and

control |l ed handl e board and a RFID (radjo frequency identification)
boar d, atha |C%Iﬁ%9r&%s@ﬁdﬁ§a%?ﬁqnsﬁﬁfw 5 %d’@ma%ryb%r%tﬁﬁﬁtag or card

pl aced a@ﬁ%ﬁ - of nfulti kG A BRhrds RGLH QAnSHE %ﬁfof%@' Mk YOEE Whetdie handl e

board i her connected to a sensor board for detecting the status of
t he doeacH damrgodkrcontpeisead hmetle rddeander latchreenfigwrad ¢ togk tlerthndlebodt thetatch 8.

T o Y T o S R0 P ERCS A
modul € mechanical module and an electromechanical module, the mechanical module being
configured to actuate the latch to lock and unlock the handle rod, and configured to grant the
electromechanical module control over the latch to lock and unlock the handle rod;
all the network boards are connected with each other one by one as a chain and to a computer
network; and
each multi-device board is configured to connect a plurality of sensors for monitoring the

operation of the door locking system and the environment nearby.

2. The door locking system of claim 1, wherein the mechanical module comprises a
mechanical key lock with a dish, and the electromechanical module comprises a motor or a

solenoid and is controlled by an electrical signal.

3. The door locking system of claim 1, wherein the electromechanical module is connected to
and controlled by a handle board and a RFID (radio frequency identification) board, the
RFID board being configured to identify a RFID card or tag placed nearby.

4. A door locking system comprising:
a plurality of door locks;
a main board connected to the plurality of door locks;

a network board connected to the main board; and

12



9. The door | ocking systemof claim®6, wherein the handl e board is further
connected to a conmuni cation board for conmunicating with a data network

ei t her bywwi2oa/1ar83wmi r el essly, and the communi cati on boaPdTicN2eavyizsesed t o
the main board. WD 2011/127831PCT/ CN2011/ 072808 10. The door | ocking
system of claim®6, wherein the RFID board conprises a bionmetric information
reader, the bionetric information reader being configured to acquire

bi ometric authentication data froma user and transmt the data to the

handl e ;ﬁ?@hdde@[&% btoQFa @%ﬁ&&é@%ﬁ@ﬁ%ﬁ b&i}ﬁ%ﬁeremlll The door |ocking system

of clai wher el mal n board conprises a urality of displays, the
di spl a)tsdb@odﬁgocﬂ{cnmfm;gmeeﬂhmﬁilsmd/midhelatchmpﬁﬁgﬁmde> lock hehagtieyrodaha ladqui r ed
fromt he door | ocking system . 12. A door |ocking system configured to | ock

and unib&®ig onaerded 1o aprbcasttrodled i dlack mechapiswy theplork mpchyrisa ARSIt ng: a
handl e Iplie?ﬂamgaldhw LRl 208 JPchasls g?e'ch&lﬁ&ﬁ modaR! tﬁé’%k hiedl 39 d’»lﬁé e&tlng

whet he oor rame of the cabinet i's open or cl os
conf i geoefigired toadtudté eheHatel Ite [dokdind tulhépck ahe hartléd rogl, amﬂwmﬂgechdtto mﬂ the

controlled by a lo chanism the |ock hani sm conpri sj ng_ a nmechani cal
modul e clstromte g 1y IEWQHF%HVGHE@L}WQP ok anmunre TRk edt modul e | <
confi glﬂﬁ@[gaﬁmooo%ﬁifé% éc'fb% balohh r#l_él rn@f%!for Oﬁglr Beehisik bR §nd 0d, and
configured to grant e el ectro ani ca no e control ovér the latch to
| ock anitt unilltodkvitd doh@ngl @nfigdred to connect a plurality of sensors for monitoring the

operation of the door locking system and the environment nearby.

5. The door locking system of claim 4, wherein the mechanical module comprises a
mechanical key lock with a dish, and the electromechanical module comprises a motor or a

solenoid, and is controlled by an electrical signal.

6. The door locking system of claim 4, wherein the electromechanical module is connected to
and controlled by a handle board and a RFID (radio frequency identification) board, the
RFID board being configured to identify a RFID tag or card placed nearby.

7. The door locking system of claim 6, wherein the handle board is further connected to a
sensor board for detecting the status of the door frame in the cabinet, temperature, humidity,

and vibration.

8. The door locking system of claim 6, wherein the handle board is further connected to a

status board for detecting the status of the mechanical module.
9. The door locking system of claim 6, wherein the handle board is further connected to a

communication board for communicating with a data network either by wire or wirelessly,

and the communication board is connected to the main board.

13



13. The door |ocking system of claim 12, wherein the nmechanical nodul e
conpri ses a nechanical key lock with a dish, and the el ectromechani cal
nodul e cowprnslerR781nmot or or a sol enoid, and is control | @dTgN2an/082888t ri cal
signal. 14. The door |ocking systemof claim 12, wherein the

el ectromechani cal nodule is connected to and controlled by a handl e board
and a RFID (radio frequency identification) board, the RFID board being
configured to identify a RFID card or tag placed nearby. WO

2011/ 1378HPCHL AN AL280%¢ A INEHIRAY . oRKIBIXPLEIes S oMk

wherei n the handl e connected to a sensor board
det ect iimgrihg&igpercatierr éhe hiumedid wmforamtion irkadat ibeing cohfigurtieo doquird bokicndc
system of claim 14, wherein the handle board is further conpected to a

st at us BESPECHIGR drie eliong vise Watigasmrt theeddaciRathic hrndlgqbpad andy therpe

door '%E%HBEwéMﬁﬁ&W%ﬁﬁu&'ai”‘14’ wherein the handl e board is further
connected to a comuni cati on board for communicating with a data network

either by wire or wirelessly. 18. The door |ocking system of claim 14,
wherein. th FI D, board conprises a bionmetrjc information reader, the

bi onmet rlilch?lBS%H’cC?B}g pekgert SRy cHIFigU %a%tl%%agﬁml@rb%ﬁeﬁlwiﬂy of

aut hentgh GaLd OfhedRla sl 04 anth WANH fenfobRiglele hihililhe dhangdhgi-bpar d
and theE%F%%Trgneéﬁgﬁﬂgg%fﬁggg*%. 19. The %g%f&locking éy@fen1ofhc?§?n1l7
f ur t hefroootherdosi hgkmgnmstamboar d and a network board, wherein the

communi cation board is connected to the main board and the main board is
connected to a conputer network through the network board. 20. The door

| ocki ngosysiRm ki §gfanl&m nidaab 16QRHd ik AddoH fHdmdsyi efilrqaihd.douher ei n
the nulti-device board is configured to connect a plurality of sensors for

moni t odeakgng dystegpermaprisomg:of t he door | ocking system

a handle rod;

a digital or mechanical door sensor configured to detect whether the door frame of the
cabinet is open or closed; and

a latch configured to lock the handle rod, the latch being connected to and controlled by a
lock mechanism, the lock mechanism comprising a mechanical module and an
electromechanical module; wherein:

the mechanical module is configured to actuate the latch to lock and unlock the handle rod,
and configured to grant the electromechanical module control over the latch to lock and

unlock the handle rod.

13. The door locking system of claim 12, wherein the mechanical module comprises a
mechanical key lock with a dish, and the electromechanical module comprises a motor or a

solenoid, and is controlled by an electrical signal.
14. The door locking system of claim 12, wherein the electromechanical module is connected

to and controlled by a handle board and a RFID (radio frequency identification) board, the
RFID board being configured to identify a RFID card or tag placed nearby.
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15. The door locking system of claim 14, wherein the handle board is further connected to a

sensor board for detecting temperature, humidity, and vibration.

16. The door locking system of claim 14, wherein the handle board is further connected to a

status board for detecting the status of the mechanical module.

17. The door locking system of claim 14, wherein the handle board is further connected to a

communication board for communicating with a data network either by wire or wirelessly.

18. The door locking system of claim 14, wherein the RFID board comprises a biometric
information reader, the biometric information reader being configured to acquire biometric
authentication data from a user and transmit the data to the handle board and the

electromechanical module.

19. The door locking system of claim 17 further comprising a main board and a network
board, wherein the communication board is connected to the main board and the main board

is connected to a computer network through the network board.
20. The door locking system of claim 19 further comprising a multi-device board, wherein

the multi-device board is configured to connect a plurality of sensors for monitoring the

operation of the door locking system.
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