1 Configurable System For Electric Device Storing and Tracking Field of

I nvention [0001] The present invention relates to configurable systemfor
device storing and tracking. In particular, the invention relates to a
system for providing secure storage conpartnments for portable electric and
el ectronic devices with controlled povey sockets and a systemfor tracking
users and conpartnent usage. Background™ [0002] Wth advances in
information technology, there ig a prolific use_of, portable conputing

devi ces. For exanpl e%/Qﬂfi&uraglF gﬁﬁ@% or §%trﬁ9re18%1§§i B¢ educators and
students ali ke are using conputer notebooks, |aptops and tablet personal
conputers while noving about and carrying.on their activities. In the
foreseeabl e future, these portableang {t8 woul d al so becone

i ndi spensabl e | earning, teaching and conmunication tools in schools and
educational institutions. [0003] These portable conputers and ot her

el ectroni ¢ devices, such as, handphQaesiestionPDAs, typically run on energy
storage cells or batteries. There is, therefore, a need for such

educat i ofiRd01J nst i t (e presenbinyeabidndeslajes iwesrmsignrabilestyatem {rtdevicastaring and f or
re-charging, the, staorage cells or batteries of .ftheir nut e rtable
el ect r omtiacking: i PorUo, TR IeRlioR B, 874, St bilitel SOV SSH R Siohe
educat i ORamphilSbhtk i poRRble@]RUAY irfiecls@ficdTice Mithe odiroN@lbsowdracihetd dands f or
the students' and staff portable devices. These facilities pose new

i npl enen@aysten fpr Gakinesusss and cAMPATIRSRT USAZE- | nstitutions grow. [ 0004]
Attenpts have been nmade to sol ve sone of these problens. For exanple, US
patent no. 6,771,044, issued to Vinciguerra et al., discloses a power
managenent system for nmanagi ng avaiBaakdreusl ectric power for re-charging a
plurality of battery-powered conputers.

[0002] With advances in information technology, there is a prolific use of portable
computing devices. For example, more and more business professionals, educators and
students alike are using computer notebooks, laptops and tablet personal computers while
moving about and carrying on their activities. In the foreseeable future, these portable
computers would also become indispensable léarning, teaching and communication tools in

schools and educational institutions.

[0003] These portable computers and other electronic devices, such as, handphones and
PDAs, typically run on energy storage cells or batteries. There is, therefore, a need for such
educational institutions to provide students and staff with facilities for re-charging the
storage cells or batteries of their computers and portable electronic devices. At the same
time, there is also a need for such educational institutions to provide safe and secure storage
facilities for the students’ and staff portable devices. These facilities pose new

implementation problems as such educational institutions grow.

[0004] Attempts have been made to solve some of these problems. For example, US patent
no. 6,771,044, issued to Vinciguerra et al., discloses a power management system for

managing available electric power for re-charging a plurality of battery-powered computers.



2 In another US patent no. 5,631,536, issued to Tseng, it discloses a

mul ti-port charger for <charging a plurality of batteries; in one exanple,
it discloses a carousel vending machine for a user to exchange a

di scharged battery for a charged battery so that the discharged battery is
re-charged at the vending nmachine. In U$ patent no. 6,879,243, issued to
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anot her systemto provide safe and secure storage conpartments for portable
el ect ri c/agisectorexniangd e ischarged battery frir aahhhegdd patiery se thek theslischanged kattepy &, f or

rechargin hei atteries e it in educati ipstitutiqns i braries,
ot s, nafehdrted ot BB eBng g, In Ky Gl B B0BR 2 Srsied b Phhsntistidincs
si nplifi g BTt )iscPoses Qi ieftRturdnally comtPslRdIband ishgedifol D& bk i@ty of
invention. This summary is not an extensive overview of the invention, and
is not iaptherdedusess-i dentify key features of the invention. Rather, it is
to present sone of the inventive concepts of this invention in a
generalised formas a prelude to the detailed description that is to

fol | ow. [[6U06] IDekpite deRslephentniviet im@idbr BirQMt 685 bé s6&r thae tisdr® a6 $séd frf or

portable electric/electronjc devices with controlled power sqckets. The
syst em cénptics esystemstonrgrdensaly and spenrg sjorgee s¢rpygbmertip et perHableeach
st or age . i pdi ., sor,
a power goc e(%l@cg{]&%fgéﬁéégﬁ?ﬁ@ ?%Ig%?%%g?’glﬁ* g&ikgtsi f)bgl?ﬁglﬁgl U% 5c‘gﬁ£gtql%t %gr,
and a corptieriaseb it doeducatidmi insk@iions; dibyzaics, roafes, looels, radpbets ambspon. ses a | ock
driver, a light indicator driver, and a power socket switch; a station
controller; a card reader; a display panel; a buzzer; and a server;
wherein: a user flashes one's identification card near the card reader to

request for a storage conpartnent or request retrieval of one's portable
Summary

[0006] The following presents a simplified summary to provide a basic understanding of the
present invention. This summary is not an extensive overview of the invention, and is not
intended to identify key features of the invention. Rather, it is to present some of the
inventive concepts of this invention in a generalised form as a prelude to the detailed

description that is to follow.

[0007] The present invention provides a secure storage system for portable
electric/electronic devices with controlled power sockets. The system comprises: a station
with a plurality of storage compartment, each storage compartment comprises a door, a light
indicator, a content sensor, a power socket, an electronic lock operable to lock and unlock
the door, and a compartment controller, said compartment controller comprises a lock
driver, a light indicator driver, and a power socket switch; a station controller; a card reader;
a display panel; a buzzer; and a server; wherein: a user flashes one’s identification card near
the card reader to request for a storage compartment or request retrieval of one’s portable
electric/electronic device stored in a compartment; the station controller controls the

compartment controllers, each compartment controller in turn controls the lock driver, the




el ectric/electronic device stored in a conpartnent; the station controller
controls the conpartnent controllers, each conpartnent controller in turn
controls the lock driver, the 3 i ndi cat or | ight driver and the power
socket switch; the statlon controller cooperates with the server, the card
reader, the conpartnent controller, the,display panel and buzzer to provide
man- nachlne conmuni cation with the user3 and the power socket provjdes the
user wit Hndléat@rcleght@nﬁémd the poyResosketespich; e stetipn epriralier PoTcEARReit thek ept

in the stgﬁ@g &Qﬁ@ at or
is a selectable gr eenatdgiraigltl dll e]éngttkl&}\tpdT recﬁ%’ﬁﬁb]%ﬁ taneldaggé)ltulk%m lrE!)g%d%i S
oper abl e mam-inh¢hing namenvmicatibastith the mehdlahd cmc peawbusticket pmvﬂemmedmdr withe
buzzer provides VI% and gll 0 a) Frts [L0009] In anot her enbodi nent, the
server cGIRSHIcRAves Iordhg perdable gleefripis] B@@eﬁe‘aﬁe gpt i HestoragenommEmsnt ogger
records in the database details of storage requests and retrieval and
security alerts. [0010] In another enbodi nent, the storage system further
i ncl udes [e008k dmona kmbadienent ithd hight indiagtocismpselstmblngrachmaml wdrindioatingdight.nal ,
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user accupier pRIVAE8Nisudl AAMREJABEL manager and a paynent nmanager. The
conpartnment nmanager may remnd a user via SMS of the use of a conpartnent

near the end of an operating tinme. The payrrent nmanager may charge a fee to

2 user 1 Rood T SHEREAb mell BHLRITPORGHSLY PHRoRET BllickB A 4 Bagpot her

enbodi ne he “Securit y nmanager SaAT personn vi a

when an dhardata-sggetreairds in[tBO aia’z’t]abdse dyeils anstbrage ramaasl aﬁ@f&rle\xahmcsieoﬁﬁige
system further conprises one or nore cell <controllers. Each cell
control | 88ontrol s a group of station controllers. 4

[0010] In another embodiment, the storage system further includes a terminal. The terminal
may comprise an administrator terminal, a security terminal and a maintenance terminal.
Each of these component terminal hosts its own manager. The administration manager may
include a user account manager, a compartment manager and a payment manager. The
compartment manager may remind a user via SMS of the use of a compartment near the end
of an operating time. The payment manager may charge a fee to a user for use exceeding a

predetermined storage period.

[0011] In another embodiment, the security manager alerts a security personnel via an SMS

when an alarm is set off,

[0012] In yet another embodiment, the storage system further comprises one or more cell

controllers. Each cell controller controls a group of station controllers.




Brief Description of the Drawi ngs [0013] The present invention will be
descri bed by way of non-limting enbodi nents of the present invention,
with reference to the acconpanying draw ngs, in which: [0014] FIG 1
illustrates secure storage conpartnments for portable electric/electronic
devices in accordance with an enbodi nenj of the present invention; [0015]
FIG 2 illustrates a conpartpent_contr.oll ccording to anot her enbodi nent
of the present invention; [ggi%]j)esi‘—*fl@o%of*‘?@ﬁ‘?”&g%s a di spl ay panel
configured according to anot her enbodi nent of the present invention;
[0017] FI iyl | ’ q;ljg\g 15 Sl ags
conpart %12]4]:1‘(})1 rE pﬁ%ﬁ@bﬁ%ﬁgﬁ%&lﬁéﬁ Cgéls %ﬂe(r(:it onigggmd%é\:/}{ lélzlgtﬁ%gr’]&%ccor glgﬁggth\%ﬁ th
anot her endsenti imestitionf witheefgeasantthd avcempamying dfaGiel] inFlEch:5 i |l ustrates a
system configuration according to another enbodi ment of the present
invention; [0019] FIG 6 illustrates a further system configuration
accor di ngod1qy ¥8&. aNAiRBhtes WEBOA! HBRze Aot RBRS S0 pbAYSIBLdI8AKcleRREBhicF! G
7 illustrates input and response control 1ogic of tﬁe conpart nent
cont r ol | eevicescin@ceirdance ovithran émebodimbgdif therpressht infentppnesent i nventi on;
[0021] FIG 8 illustrates a user interaction logic of the station
controller according to another enbodi nent of the present invention;
[0022] Flée15P Fit! 2sllusatRs aGofipatinehPdfrolbr 4deerdih@id fdtee Ribeliingnt o€ ther di ng
to another enbodi nent of the present invention; [0023] FIG 10
i |1 ustratbeesert 18PNy event according to anot her enbodi ment of the present
invention; and [0024] FIG 11 illustrates the systemsending a rem nder to
a user for extended storage

[oo16] FIG. 3 illustrates a display panel configured according to another embodiment of the

present invention;

[0017] FIG. 4 illustrates a carousel arrangement of secure storage compartments for portable

electric/electronic devices in accordance with another embodiment of the present invention;

[0018] FIG. 5 illustrates a system configuration according to another embodiment of the

present invention,

[0019] FIG. 6 illustrates a further system configuration according to yet another

embodiment of the present invention;

[0020] FIG. 7 illustrates input and response control logic of the compartment controller

according to another embodiment of the present invention;

[0021] FIG. 8 illustrates a user interaction logic of the station controller according to

another embodiment of the present invention;

[0022] FIG. 9 illustrates control logic of the station controller according to another

embodiment of the present invention;



utilization according to a further enbodi nent of the present invention.
Detail ed Description [0025] One or nore specific and alternative

enbodi ments of the present invention will now be described with reference
to the attached drawings. It shall be apparent to one skilled in the art,
however, that this invention may be pragtised w thout such specific
details. Sone of the details may not be described at length so as not to
obscure the invention. For ease of reference, comon reference nunerals or

series of I ' . : ' e j to
the same LTI, 10 Ml o 4868 SR EHAPHirk 18 anb B HERodHAE, AChERILAR ' 2
per spect iimentiovandf a st orage system 100 in accordance with a first

enbodi ment of the present invention. As shown in FIG 1, the storage system
100 has a <cabinet 102 having a row of storage conpartnments 104. Each
conpar t ngatiafl ¢4Gl 31 S1188At&NMe sPLERNSNANERa tanRAEORIP YR CroR lexlcRasd s@Re
portable el ectric/el ectronic dévice, such as, a conputer notebook, a

| apt op, atilizdsiostacpedingriak fathep embodiarent gbthe preserdgastehtion.wi t h accessori es

| i ke a conputer bag, a nouse, a charger and sone typical interconnecting

Wi res. Each conpartnent 104 is secured by a door 108 hinged to a side
janb. The side janb fornms a structural part of each conpartnent 104 or the
entire cabinet 102. On the outside of each conpartnment 104 and directly
above the door 108 is a |ight indictaledDesarmptioon t he outside face of each
door 108 is a label 116 wth a unique identification nunber for identifying
each conpartnent 104. In addition, each door 108 has a handle 118. 6
[0027] Mpao2sk @meror e ispesii fikcaraf aleacdtive embadinteas of thé preseht ivdentivm walh nowper

janb of each oQr .iis gn electronic |ock 120. The electronic |lock 120 is

oper abl o ¢ &eﬁ%ﬂa‘egdvltw%ewﬁﬁéﬁtaeﬁchegé@mpgseéb%aa c?dapalteeatocwwpgﬁl@%lﬁt
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power socket "130. The power soc e suitable for recharging an

ener gy st dejailcmhy notvbe described at Enigthoso fxandten yobseure pler mvbiatiare Fpr edseaof

user's por
re

abl e . .
tlerence, common reference numerals or series of numerals will be used throughout the

figures when referring to the same or similar features common to the figures.

[0026] FIG. 1 shows a perspective view of a storage system 100 in accordance with a first
embodiment of the present invention. As shown in FIG. 1, the storage system 100 has a
cabinet 102 having a row of storage compartments 104. Each compartment 104 is sized and
dimensioned to accommodate at least one portable electric/electronic device, such as, a
computer notebook, a laptop, a tablet personal computer and so on, together with accessories
like a computer bag, a mouse, a charger and some typical interconnecting wires. Each
compartment 104 is secured by a door 108 hinged to a side jamb. The side jamb forms a
structural part of each compartment 104 or the entire cabinet 102. On the outside of each
compartment 104 and directly above the door 108 is a light indicator 112. On the outside
face of each door 108 is a label 116 with a unique identification number for identifying each

compartment 104. In addition, each door 108 has a handle 118.




el ectric/electronic device. Further, there is a content sensor 140 inside
each conpartnent 104. [0028] As shown in FIG 1, there is a conpartnent
controller 150 in each conpartnment 104. The conpartnment controller 150 rmay
be | ocated at an upper part of the associated conpartnent 104. The
conpartment controller 150 controls the _usage of each conpartment and its
function will be clearer when the operaﬁlon of the system 100 .is descrlbed

Each corff#7l Adetnteder s ingide ebeachscomparament 404 aldan%am A HPRSS ARb Of 83ch1 60.
As shown j r e
cabi pet " {53 Egfelcbiobitiociti il oRRNd ek 28 ol Ol Bl el
panel 18008rf eadistsadditeld compartmaftt 10hdnedbitioe] tht ddideTldfeadacanpaztmbant 10450 and
d I | 180 h dtoth t t 0029
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(not shown In I's a separate sensor I NSi de each conpart nment
104 and mmtrlq/deetmm@ dodicatButhet,dbed islemontend §enspO048DInside canbchmpartment
enbodineqb of the cabinet 102, the door 108 of each conpartnent 104 has
ventil ati ﬁ | ouvres 190. Addltlonal ventilation | ouvres or holes may al so
be provided at the back-side and/or top-side of the cabinet 102. [0031]

Whi | st a cabinet with a row of conpartnment 104 is shown in FIG 1, the
present [@qzﬁle s hawngn FHE. |.dkare isca eampaytmend centradley b3fbinteagh cerppartment 104,

Comar e Sorf o HPAGHITAL S shOfhay B IR HONISHpLA pBr o4 B3k S

shown |n t i pl' e<tre accor o t he

si ze of eamh)aﬂmemammﬁhé camparaviait|cahirells YISO ohirsls tiad hsagéd Oﬂee&h&@ﬁlpaﬂtmeﬂt
anot her enmbodi pent, two or nore cabinets are arranged back-to-back to each

ot her . | @nf dtsfuaefion,wilk pecleares whepethe \apertiopnt dhe sYgien 1088 dessibgds Kach
arranged chp g i lofro Rt 13098 BEiected HED stafiSh EShtd1IEF {6, MR5shOn in FIG. 1, the

station controller 160 is installed inside the cabinet 102. Also as shown in FIG. 1, a card
reader 170 and a display panel 180 are installed on top of the cabinet 102. The card reader
170 and display panel 180 are each connected to the station controller 160.

[0029] In one embodiment of the electronic lock, the electronic lock 120 has an integrated
door sensor 124. In another embodiment, the door sensor 124 (not shown in FIG. 1) is a

separate sensor mounted inside each compartment 104 and near to an associated closed door
108.

[0030] In another embodiment of the cabinet 102, the door 108 of each compartment 104
has ventilation louvres 190. Additional ventilation louvres or holes may also be provided at

the back-side and/or top-side of the cabinet 102.

[0031] Whilst a cabinet with a row of compartment 104 is shown in FIG. 1, the present
invention is not restricted by the arrangement of the compartments. The compartments 104
may be arranged in a single-tier (as shown in FIG. 1), in a double-tier, or in multiple-tiers

according to the size of each compartment and available system installation space. In




[ 0032] The cabinet or a cluster of cabinets 102 in one |ocation forma
storage station or storage system 100-1, 100-2, etc. Each storage station
or storage system 100-1, 100-2, etc. nmmy require only one station
controller 160. In another enbodi nent, the station controller 160 nay be
housed in an enclosure separate fromtheg cabinet 102. In yet another

enbodi nent, the card reader 170 and di splay papel 180 are p ovid?d,mithin
t he cabi reethepembodimeniziwg or meKstcaRinets MoaITaRgrd backdrhaek rsach othgn Iis also

di ff er ent,,sigi€ %o ﬁ%\ge d):%d(ﬁ i icltoﬁ'g)laﬁméht ca@.irfe{se‘ﬁﬁﬂgﬁfo LIRSS ariagl%s%]:nt!:}»l@h 2

illustrates an e Iment o conpartnent co er 150. shown i n
FIG 2, eawhaHefopaatiorent controller 150 is connected to the station
controller 160 by two power cables 151 and two signal cables 152, 153. The
signal cable 152 carries input signals fromthe station controller 160,

whi | st t ﬁ6b3§j' @I'h@'caﬁfﬁlé{ Br 4 2BushE N CabBRROTBRInShIRL StidrOfdriiea st%%a%%is@diion or
controller 160. Inside each controller 150 are: an electronic |1ock driver

154, a potezage yolcket00W t4R2,186 Eagh sfonegecdation arj sgoregaisystesn 1664, HHH2.eete.i mer

157. The el ectr.onic | ock driver 54, {he r_sockef swtch. 15

i cat or Gy e sudton Ghyro e repk B R NG Rt Rl s Hioh WBuubli o
conpar t mag) ®etieOhb@yed1H0an hicto3uieN sépaiate | Bor@Omer edbiged 102. tihey st atotiver
controller 16,0.@50035] Each el ectronic lock driver 154 regul ates the power
to the assbhefimeny the eard repdee] 10 display, papgk B Opsouarovided pathin fhiercapingts)2.

controls power to the associ ated power socket 130, whilst each indicator
| ight driver 156 controls the power to the associated |ight indicator 112.
[0036] Theo3B) ghanotheli eabadimtd? compatates 104 of avifértatkitdstaye afade avaitgbler stnent
104. V\hen,j%g conpartment is occupied, the light indicator 112 lights up. In
one enbodifh&ret sE#obke 8 indicator, the light indicator 112 is nade of a
light-emtting diode (LED). In one enbodinent of the LED, the
light-emtting diode is of the organic type and emts a

[0034] FIG. 2 illustrates an embodiment of the compartment controller 150. As shown in

FIG. 2, each compartment controller 150 is connected to the station controller 160 by two
| power cables 151 and two signal cables 152, 153. The signal cable 152 carries input signals
from the station controller 160, whilst the signal cable 153 sends response signals to the
station controller 160. Inside each controller 150 are: an electronic lock driver 154, a-power
socket switch 155, an indicator light driver 156 and a timer 157. The electronic lock driver
154, the power socket switch 155, the indicator light driver 156 and timer 157 are controlled
by the respective compartment controller 150, which in turn is controlled by the station

controller 160.

[0035] Each electronic lock driver 154 regulates the power to the associated electronic lock
120. Each power socket switch 155 controls power to the associated power socket 130,

whilst each indicator light driver 156 controls the power to the associated light indicator
112.

[0036] The light indicator 112 indicates the availability of a compartment 104. When a

compartment is occupied, the light indicator 112 lights up. In one embodiment of the




sel ectable red and green light. In another enbodi ment, the |ight indicator
112 is made up of two light indicators, one green and another red in
colour. [0037] The card reader 170 is an input device of the storage system
100. Each registered wuser is issued with a user identification or smart
card 174 for requesting a conpartnent 104 and relinquishing a conpartnent
104 after use. Wien a user flashes one'S identification card _174, such as

a st udentindiraieni g Held mdisaieredd2 darmadenof 1 Heht-peiting fliods dLED)t he Wy d
reader, oLARARRALA dfe (t?lgeﬂEéWher figfSehitin ?ﬁéde'lgo&é el h?”tg?@danﬁeélﬂﬁs bhe

user infSrmation to e station controler or v tion. It the
station celettablelred arﬂcﬁgreemhggnhsmthdmnﬂménnm thaliglattihdioator eI isseade uphe
system 100 n ¢hecks the cabipet 102 n avail abl e conpartnment. Wen
a vacant t\ygixggtrlpgsgﬁtprsigg{egrge%@g{]%eére lll?é’0 tion controller 160 hands
control over to the conpartment controller 150 in conpartnment 104. In
response, the conpartnent controller 150 causes the indicator |ight driver
156 to t [0037I0Wharedrd teaderskicisaaneidptigdayéve of the gteraderngisicat 00. JElazhtr@glstered
iIlum nate and/ or art nt control I 150
causes ¢ Heerdr ssesowi & e GaPoy B b puldre i AL FEE b PRPHERep

el ect r oniafid kdiniuishia@ alcdmipattetit 1046alted URAWHERH usePRishdOSne’ Ndefificutiod eﬁrdh as
put one's belonging into the conpartnent 104, the content sensor 140

senses t Ha#, sueh as anpentfashingmneissstedeatipard awithingaeading zenseef the sardrgadene
door 108,,d &Eg ﬂe%ﬁér PRTRs tﬁ@ﬁﬁ j&%?gcétib%[anhﬁgn&ﬂé uégﬁrgbﬁn{i OB 36 the steI A

Si gnal S Trom oor sensor ent sensor rlioc cause

t he conpantrofdit lﬁmt‘drrmdrif&faua:ﬁOIft theagthtiorptenthdleh ltobercbophseadr 1h‘¢arseﬂ.54 aand
the electronic |ock 12 for |locking the door 108; . in addition, the

compar t aHPoBgHe T 1166 Sy A9 Shealvels %lﬁéablpﬁdli RefopAn By gablessampartmest ¢ o
power P hEs LAGBERmbdriint 1 08 A Dl olsdiiniod o 1 6B Hindd Conuecl 6k

| i ght um nat e I'n one e i ment
conpar t neatthe oompadtient dafroliehd SAdhi comijaoiment 10#eln edsponsepthe compirtred,
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conpar t mgjaht Haftalo? 11946 Bfliminate and/or flash; at the same time, the compartment controller
150 causes the electronic lock driver 154 to power up and to turn OFF the electronic lock
120 to unlock the compartment door 108. After a user has put one’s belonging into the
compartment 104, the content sensor 140 senses that the compartment 104 is occupied.
Upon the user closing the door 108, the door sensor 124 senses that the door 108 is closed.
The signals from the door sensor 124 and content sensor 140 interlock and cause the
compartment controller 150 to activate both the lock driver 154 and the electronic lock 120
for locking the door 108; in addition, the compartment controller 150 also causes the
indicator light driver 156 to power up, the “green” light indicator light to turn off and the

“red” light indicator 112 to illuminate.

[0038] In one embodiment of the compartment controller 150, the activation of the
electronic lock 120, door sensor 124 and content sensor 140 interlock and provide a tamper
signal 192 to set off an alarm or buzzer 193. If a door 108 of a compartment 104 is forced

open when the electronic lock 120 and door sensor 124 are active, the tamper signal 192




open when the electronic |ock 120 and door sensor 124 are active, the
tanper signal 192 9 sends a signal to the station controller 160 to set of
the al arnf buzzer 193. In one enbodinent, the al arm buzzer 193 provides an
audio alert. In another enbodi ment, the alarmbuzzer 193 provi des a visual
alert. In yet another enbodi ment, the alarm buzzer 193 provides both audio
and vi sual alerts. The audi o alerts naiéhave different tones or

frequencisedds 8 signl doethe #afion caproliere 60 dp gishiof, the plargbvazee 1dFodn Adsd
| ong beepy dﬁﬂémd&e alélﬁ&vaﬁ%m% %@aﬁémtau&&i) Jl{k? RO Aer %gg}odﬁﬁéw fle! er

150, an additional or alternative nper or theft sensor I's provided
for each admmﬂmzmmfr% pr6vided a venalt aﬂeﬂt Iﬂr];teodmothertembddhaerhum alarh@Rizperod3des a
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i ndi cator Iight 11 flash and tRe buzzer emt a short beeping
sound; ifln momcaandmmq)nrOtfrthmcomartmai berisradler tllﬁé aledddmdnaiatnroaltdmtghte 112

may flash and t uzzer y em.t | ong_ bee rther det a| I s of
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193. [0041 system conpartnents according to
a second?9.

[0039] FIG. 3 shows the display panel 180 for use in the present invention. As shown in
FIG. 3, the display panel 180 has a display screen 182. In one embodiment of the display
panel, the display screen 182 is programmed as a touch screen with a text box 183, a blue
button 184, a red button 185 and an OK confirmation button 186. The functions of the
display panel and screen buttons will be clearer when the operation of the system is

described with the flow charts shown in FIGs. 7-9.

[0040] In another embodiment of the display panel, the display panel 180 has, additionally,
a speaker 187. In use, the speaker 187 is configured as the alarm/buzzer 193.

[0041] FIG. 4 shows a carousel system 200 of compartments according to a second
embodiment of the pfesent invention. As shown in FIG. 4, the storage compartments 204 are
arranged around the peripheral face of a circular cabinet or carousel 202. As in the first
embodiment, each compartment 204 has a door 208, a light indicator 212, a compartment

identification number 216, a door handle 218, an electronic lock 220, a door sensor 224 (not




enbodi mnent of the present invention. As shown in FIG 4, the storage
conpartnments 204 are arranged around the peripheral face of a circular

cabi net or carousel 202. As in the first enbodinment, each conpartnment 204
has a door 208, a light indicator 212, a conpartnent identification nunber
216, a door handl e 218, an electronic 'ﬁfk 220, a door sensor 224 (not 10
shown), a_power socket 230 (not shown), a content sensor 240 (not shown), a
conpar t msheWnk 3riropist seckeb B (ob shaspwm pontortsenson 2+ net shownpls azompartmgnis o
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In addition or alternative, the carousel nmay be rotatable in another
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Storage SyakaH diyee 355 Fov firaarebidRdr T, an B0 o Mepgt Tt Pluantet] Mandre 320,
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having a plurality of conpartnents 104,204, conpartnent controllers
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321 data-logger 340, the dialer 350 and the station controller 160,260 are separately in

communication with the server 310.

[0043] The system terminal 320 is a computer that provides a man-machine interface with
the server 310. In one embodiment of the system terminal, the system terminal 320 hosts a
program P that allows an administrator to directly control an application running in the
server 310 and indirectly the entire system 100, 200. In another embodiment, the system
terminal 320 is made up of three separate terminals 321, 322, 323. The first terminal 321
may be used by an administrator, the second terminal 322 by a security personnel, and the
third terminal 323 by a maintenance personnel. A program P-322 running on the security
terminal 322 may provide limited administrative but enhanced security features than a
program P-321 running on the administrative terminal 321. Similarly, a program P-323
running on the maintenance terminal 323 may also provide limited administrative features

but enhanced trouble-shooting features than that of P-321.




may be used by an adm nistrator, the second term nal 322 by a security
personnel, and the third term nal 323 by a mai ntenance personnel. A
program P-322 running on the security termnal 322 may provide |imted

adm ni strative but enhanced security features than a program P-321 running
on the admnistrative termnal 321. Simlarly, a program P-323 running on
the mai ntenance term nal 323 may al so ﬂﬁovide limted adm nistrative
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Conpartnent and Paynment managers wll be described with the flow charts
shown i n vAllds deseribed withabs flpy chagyshovmgnddarale systemterninals 320 for
personnel with different |levels of authority, the entire system 100, 200
is nore secure. For exanple, the security personnel my cone froma
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provi ded;sepdratepainputen anoizaqiorogvt dhe Fand2 Bmenthe isgsteamuransdnpgulah &or gxdmplenance

personnel, at .the adm ni stratj.ve or securjty termnal.when maintenance is
e 1t S bR b S be AR AR PR ST T B e
conput er tédhaliifayPbd BEERd a0RpSrate Rl \oTFics Uhe dhiihRaitRi tBinEASANBIS. may not

Simlarly, the nunber of conpartnment controllers 150,250 can be_ expanded

and conf ibgupkxpieplya prasadedir thsemaitomrst messmWR32H MG bes launghedi dyatheogger
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For capt (rmEhglte porsbifes SR Slimft et or SRTIHLARREC M HalnREaRUEBARS, 200
and recorislalsdgloadible thattthe eshinteninve teynsihalndA3eisra partabB2Computer that is plugged

onto the server 310 during maintenance. Similarly, the number of compartment controllers

150,250 can be expanded and configured as a need arises.

[0046] As shown in FIG. 5, the data-logger 340 is connected to the server 310; it
communicates with the database 330 for capturing each transaction relating to each
compartment and each user, and records details entered at the system terminal 320

(including administrative, security and maintenance records).

[0047] In one embodiment of the storage system 100, 200, communication between the
system terminal 320 (including the administrative terminal 321, the security terminal 322
and the maintenance terminal 323), the database 330 and the station controller 160, 260 with
the server 310 is via wires, electrically or optically. In another embodiment, the

communication is wireless.

[0048] FIG. 6 shows another system architecture 400 of the present invention. Just as in the

first embodiment, the storage system 400 has a server 410, a database 430, a database logger



(i ncluding adm ni strative, security and mai ntenance records). [0047] In one
enbodi nent of the storage system 100, 200, communi cation between the
systemterm nal 320 (including the adm nistrative termnal 321, the
security termnal 322 and the mai ntenance term nal 323), the database 330
and the station controller 160, 260 wt the server 310 is via wres,
electrically or optically. In another odi nent, the communication is
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of a nulatmuléitserey bluddinglamg aastctlcal erndollon 166G 1260 aloheels hodystaaef abimetsoind a
cluster of c l?l nett? pg gg?r%)art nts located on the sane floor. [0049] In
one enbodPHBATIEES {958" fé’t QLrecture 400, the server 410 is a system
application server, which is accessed by a web-client 420Wor plurality of
web-clients 420W The web-client 420Wnmay be an adm ni strator 421, a

secur i t y [094p] derongembedimani of Bieasstens fareliieetuae 408y therseayat-4ideis, a Fhgem
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maintenance officer 423 or an end-user. The web-clients 420W connect to the system

application server via the internet. In use, each web-client 420W is given authority,
preferably with a log-in name and pass-word, to access the system application server 410
according to the user’s role, either as an administrator, a security officer, a maintenance
office or an end-user. Each web-client 420W accesses the system application by launching
an internet explorer and a web-enabled software is invoked to interface with the system
application server 410; no pre-loading of such web-enabled application software into a
user’s computer is required. In addition, an administration manager 421 and security
manager 422 are always running in the system application server 420 to monitor the use and

security of all the compartments.

[0050] An operation of the storage system 100, 200 is now described: FIG. 7 illustrates the
input signal 152 commands to each compartment controller 150, 250 from the respective
station controller 160, 260 according to an embodiment 700 of the present invention. As
shown in FIG. 7, each compartment controller 150,250 receives an input signal 152 from the

station controller 160,260 in step 704. In step 710, the input signal 152 is checked whether it




according to the user's role, either as an adm nistrator, a security
officer, a maintenance office or an end-user. Each web-client 420W
accesses the system application by launching an internet explorer and a
web-enabl ed software is invoked to interface with the system application
server 410; no pre-loading of such web-enabl ed application software into a
user's conputer is required. In additi ok an adnministration manager 421 and
security comanapeSELRL THDesighalaVke SEhBCRED signah énfoyss the capphitoeni emtroben er

420 to t e use, and ,securit t he ¢o 50 n
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150, 250 fromthe respective station controller 160, 260 according to an
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inforns the conp artment control Ler 150, 250 that a user has nmade a request
by fl1 ashiftash %Sn@r%@ﬁplgth@@ﬁﬁ fqd(%qrél,ght;b}?(ﬁl@?ln sti@al4t o the card reader 170
and the station controller 160,260 determ nes that a conpartnent 104, 204
is available in this station. If the decision in step 710 is YES, the
conpar t megoas1] dcﬁtﬂer@icisim iimsteps7 10Ns N thé gjmt:es‘s Hbivcprioocedd ito step 7266 whigh the
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step 710 is NO the process flow proceeds to step 7 in which the input
si gnal 1526i @ddhed;tgbﬁlndh@tdndrIZ;&lZa@ pxténgvishad ILﬂNSEd@asraolrsstgmale iy NO, jtlee
decision in he conpartnment controller 150,250 turns OFF

the li ghtpr??ﬁﬁ? @3\%(??0%%%;& ep1753 "and the light indicator 112,212 is
extinguished. If the decision in step 720 is NO, the process flow proceeds

to step 730.
[0052] In step 730, the input signal 152 is checked whether it contains a power-off

command. If the decision in step 730 is YES, the power to the compartment controller
150,250 is turned OFF. If the decision in step 730 is NO, the compartment controller
150,250 checks whether the station controller command signal contains a STORE or
RETRIEVE signal in step 740.

[0053] In step 740, if no STORE or RETRIEVE signal is received, the compartment
controller sends a COMMAND REJECTED reply, in step 744, to the station controller
160,260. If the decision in step 740 is positive, the process flow proceeds to step 748.

[0054] In step 748, the compartment controller 150,250 responds by turning OFF the
electronic lock driver 154, thereby unlocking the compartment door 108. At the same time,
the compartment controller 150,250 turns ON the timer 157, in step 750, for the user to
complete putting one’s electronic device(s) into the compartment 104,204. This is done by

checking whether the user has opened the compartment door 108 in step 760.



[0052] In step 730, the input signal 152 is checked whether it contains a
power-off conmmand. |If the decision in step 730 is YES, the power to the
conpartnment controller 150,250 is turned OFF. If the decision in step 730
is NO the conpartnent controller 150,250 checks whether the station
control |l er command signal contains a STORE or RETRIEVE signal in step 740.
[0053] In step 740, if no STORE or RETRPEVE signal is received, the
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104, 204. I's done y checkin uséer’ as opene

conpar t MEXPIRBOY repl§Sinl stepST16H) to/the stalién coitftdlet 160,240he decision in step 760 is
NO, the conmpartment controller 150,250 checks, in step 762, whether the
time set in the timer 157 has el apsed. If the decision in step 762 is YES

and the I

150, 250 (2958 10 ckdsbAR Wb 760 PEE RABGCecs i FBCRAC IR TOS IS T
104, 204 ithe Smepl 5614 re-Aéttagnin foc khengset tmoompialp@luttmgrdneisﬂsdtmmc?@mce(d) ento
conpartment controll 50, 250 sen a_, COVWAN reply, in step 766,
Co The ook sempatatet B4 20 Iﬁ@p%ssdff %rprqce?%éoa@egggon in step 760 is

YES, the process flow proceeds to step 768. In step 768, the tiner 157 is
re-set again for the user to conplete putting one's el ectronic device(s)
into t héOO@b]mIvastepe?ﬂO the4coptprrinTemé cpntoabss d 50126y chieks whetherdlie compataent770.

compar t ma ToRal® ToHOSoEE B hEEoH B eFBiondhsteh 170 RoNBEHE RPNy e
770 i's NebonttdlRr 290R80 tH&RS, in step 772, whether the time set in the timer 157 has elapsed. If
the decision in step 772 is YES and the time set in the timer has elapsed, the compartment
controller 150,250 sends a COMMAND UNCOMPLETED reply, in step 774, to the station
controller 160,260. If the decision in step 770 is YES and the user has closed the
compartment door 108,208, the compartment controller 150,250 responds by turning ON the

electronic lock driver 154, in step 780, and sending to the station controller 160,260 a
COMMAND DONE reply in step 784.

[0058] After the user has opened the compartment door 108,208 in step 760, put one’s
electronic devices into the allocated compartment 104,204, the content sensor 140,240 is
activated. As soon as the compartment door 108,208 is closed and the door sensor 124,224
is activated, the compartment controller 150,250 turns ON the power socket switch 155,255
and re-sets the compartment timer 157. The allocated compartment is then monitored and
tracked for security and payment purposes. Monitoring and tracking of the compartment will
be described with the flow chart shown in FIG. 9.




controll er 150,250 checks, in step 772, whether the tine set in the tiner
157 has el apsed. If the decision in step 772 is YES and the tine set in
the tiner has el apsed, the conpartnent controller 150,250 sends a COMVAND
UNCOWPLETED reply, in step 774, to the station controller 160,260. If the
decision in step 770 is YES and the user. has closed the conpartnment door
108, 208, the conpartnent controller 15d§25Q responds by turning ON the
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described with the flow.chart_ shown_.in. FI G 5 [0059]). FIG. .

i 11 ustrat nﬁlr‘&rtg"cﬁ‘_éréorf flashingthg 1%&8?'10%0%%??4&%&@8@{ aﬂéf?awad@%w%m
100, 200. nofs adpoMErel Nuskl. Gt he hGe UBRE, fHeasH8Sn QRBRIrs114:dEEY, 240 Galsi @B QR d
174 within the Tead zone of the <card reader 170, 270, in step 804. The

card readenfimyniontutiondR6 setindsintsiep 81deThe stetion ¢ntrallenn0,269 there patses fosa
controller 160, 260.,The station caontroller ,.260 sends er In step
520, °t o Thopantr g BSerd it S R Ebert b 153, TR sPacif HarpiE. &
deci si on cbﬁntsdcﬁﬂl.alllﬁbri theNfder hdtBvatifig dlid OK 6QMTirhkibe bukbl 186086 AdHe dowhgnal

to the displ ah}gane 180 to display_ a nmessage informng the person
f 1 ashi ng setgen L §&A87 o1 tha timsrfor easponsy hay expired hibe isigtion pentrodler 10,260 elepss 8grd i s

et st ho SR SCERIIA Shefife B DL blon LS 46 180 Wbl oBfud i uet®
control | @rockeds,2m0stepeBYOpavisad fher cantrol gPEdIs Einftlated bea wusar flashingdaetsi on,
A sttt o ionoard 174 S the bard seadlr 302370 D are i St} the logic control 700
of the compartment controller 150,250, a plurality of users can flash their own identification
card 174 at the card reader 170 without having to wait for the compartment controller

150,250 to complete processing another user’s request.

[0060] If the station controller’s decision in step 810 is YES, the station controller 160,260
sends a query, in step 820, to the database 330,430. In step 820, a decision is made whether
the user has occupied any other compartment in another cell and/or station. If the decision is
YES, the station controller 160,260 sends a signal to the display panel 180,280 and informs
the user, in step 824, by displaying a message such as: “Your item is not stored in this
station. Please go to station xxx.” At the same time, the station controller 160,260 sets the
OK confirmation button 186,286 active in step 824. The station controller 160,260 then

pauses for a response from the user before the process proceeds to steps 886, 888 and 890.

[0061] If the decision in step 820 is NO, the station controller 160,260 checks, in step 830,

whether the user has occupied any compartment in the present station. If the decision in step




count down. Upon the user activating the OK confirmation button 186, 286 on
the touch screen 182,282 or the tine for response has expired, the station
controller 160,260 clears the display nmessage and deactivates the K
button 186 in step 888. The station controller then proceeds, in step 890,
to end the control process initiated by a user flashing one's
identification card 174 at the card redfer 170,270. In an enbodi nent of the
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bal ance iand tthee dedgion an(swn%m ISfYES,eﬁheasmtmmonttoHsr ha, 260 quezies dhé deiabase

bal ance, ation contr.o eds .t e Si gnal to the
i spl ey’ panap0 KB R corafbRat fEtuetothiol shouBser 3t as  vour
account balance is $yy. Please top-up your account!." At the sarre tinme,
the station controller 160,260 sets the OK confirmation button 186, 286
active i 0088k bf Be4lecivien 18 sigpis8A i HAL ihel stationioepirolier 10360 sends a signal to the

display panel 180,280 in step 882 and displays a message to the user, such as: “This station
is full. Compartments are available in station zz.” At the same time, the station controller
160,260 sets the OK confirmation button 186,286 active. If the decision in step 880 is YES,
the station controller 160,260 sends a signal to the display panel 180,280, in step 884, and
displays a message to the user, such as: “All the stations are full.” At the same time, the
station controller 160,260 sets the confirmation button 186,286 active. In either event, the
station controller then pauses for a response from the user before the process proceeds to
steps 886, 888 and 890.

[0064] If the decision in step 830 is YES and the user has occupied a compartment 104,204
in the present station, the process in the station controller 160,260 proceeds to step 832. In
step 832, the station controller 160,260 sends a SELECT command to the associated
compartment controller 150,250. The process control in the compartment controller 150,250
proceeds as described in FIG. 7. At the same time, the process control in the station

controller 160,260 proceeds to step 834.




pauses for a response fromthe user before the process proceeds to steps
886, 888 and 890. [0062] If the user account bal ance is positive, the
process control in step 860 proceeds to step 870. In step 870, the station
controller 160, 260 checks whether all the conpartnents 104,204 in the
present station are occupied. If all the conpartnments 104, 204 are occupi ed
and the decision in step 870 is YES, th¥ station controller 160, 260 queri es
t he dat abase 330,430 for any un-occupi ed conpartnent in nei ghbouring

stations | t.ep, 880., [00 I f t LsAon .in st 80..i. 5. NO, tion
cont r o 1 POl 315 6, 48 SEatn sl 1680 ihan a4yl AR 535
and di spladSssued® afage t@tHeNRet) $8¢h ass H¥BuBitem 1sI9M6red it edrhPdttmdrs whidl [At the
Conpartnents are available in station zz." At the sanme tinme, the station
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to the display pane in'step spl'ays a nessage he
user, suchut@s, whifStthe leé baktad 1 85 asdignddub|ICANCEL tieproeese contrat, Thegrocess aat i on
controller 160, 260 sets the confirmation button 186,286 active. In either
event, t Hae statien soarolleihepproseedsiesicB8d8es for a response fromthe user
before the process proceeds to steps 886, 888 and 890. [0064] If the
decision in step 830 is YES and the user has occupi ed a conpartnent 104, 204
i n the pressshtinstept836nthe statiop contedker il 60,26k stattsthe statioowtimen I 6% forl&@mpEOto
proceeds to ste 2. In ste 32, the statign controller 160,260 sends a
SELECT ccﬁ%ﬁh‘&o"?‘bﬁﬁé’f‘%ﬁ%‘iﬂn&gb en pracaedsASiGP Yt rol ler 150, 250. The
process control in the conpartnment controller 150,250 proceeds as
described in FIG 7. At the sane tine, the process control in the station
cont r ol | dPOETB0G0IBQ bael tedettsion stepefy 08 Hathe Hecisioa 36 DO pnd gtvagarg3ompariment
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button 184, red button 185 and OK . .
controller 150,250 associated with a vacant compartment 104,204. In addition, the station
controller 160,260 also sends a signal to the display panel 180,280, in step 874, and displays
a message to the user, such as: “The compartment allocated to you is vv.” At the same time,
the station controller 160,260 sets all the blue 184, red 185 and OK confirmation 186
buttons active. The blue 184 button is assigned to function as a STORE button and the red
button 185 assigned to CANCEL the compartment allocated. The station process control

then continues with step 836.

[0068] In step 840, the station controller 160,260 checks whether the user has completed
storing one’s electric device inside the allocated compartment 104,204 or retrieved one’s
belongings from the occupied compartment 104,204, The station controller also checks
whether the user has activated the OK confirmation button 186 after storing or retrieving the
belongings. If the decision in step 840 is NO, the station controller checks, in step 844,
whether the user has activated either the RETRIEVE button 184 or STORE button 184.



confirmation button 186 active. The blue button is assigned to function as
a RETRIEVE button, whilst the red button 185 is assigned to CANCEL the
process control. The process in the station controller then proceeds to
step 836. [0066] In step 836, the station controller 160,260 starts the
station tiner 165, for exanple, to count down. The process control then
proceeds to step 840. [0067] Going bacK® o decision step 870, if the

deci si on [0e69NAY thedleaisiomdarstepctidpiantbfithe prbodss204dtrolpracesds tbstep 84hdnptepcess
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the bel QRGBS NtL] 10bPat 465857.0n in step 840 is NO the station controller
checks, in step 844, “whether the user has activated either the RETRI EVE

button 184 or STORE button 184. 18 [0069] If the decision in step 844 is

YES, th d 848, | 48, if th
nas. act | S BGTE s TERCA@asbIRER B0 ad Rl Re it O loblke. B o tolfga 204
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the station timer 165 has not elapsed in step 850, the process control loops back to decision

step 840. If the time of the station timer 165 has elapsed in step 850, the station controller
160,260 sends an UNSELECTED COMMAND to the compartment controller 150,250 in
step 856. The process control then executes steps 888, before ending the process control

loop at step 890.

[0071] FIG. 9 illustrates the control logic of the station controller 160,260 in response to the
reply signal 153 from the compartment controller 150,250. The control logic in FIG. 9
begins with step 910. In step 910, the station controller 160,260 receives the reply signal
153, and proceeds in step 920 to determine whether an earlier command to the compartment

controller 150,250 has been carried out.

[0072] If the compartment controller response signal 153 in decision step 920 contains a
DONE reply, the station controller 160,260 updates the completed transaction in the
database 330,430. At the same time, the station controller removes the compartment number

from the watch list monitored by the security manager 322a or compartment manager 321b.




conmpartment 104,204 are added to a watch list for nonitoring, for exanple
by the security manager 322a running at the security termnal 322. |If the
user has activated the RETRIEVE button 184, the identification numnber
116, 216 of the newly un-occupi ed conpartnment 104,204 is updated in the
dat abase 330,430 and added to a watch list for nonitoring, for exanple by
the conpartment manager 321b. In eitherl®vent, the station controller

160, 260 QucH, tthokahtrgl ldgafibmsthe wnygiagneint t:onttcbiterdliS@;ﬁS@yis mased a0 t@8lle and
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t he statlon cont rol continues to nonitor the tinme el apse of the

station tliﬂswanﬁlscmdma@n 186®270iends.i e of the station timer 165 has not
el apsed in step 850, the process control |oops back to decision step 840.
If the tine of the station tinmer 165 has el apsed in step 850, the station

control | epo73} 6F (EE@ecstiisn stop ONPEROTIHA teOM¥POhdet dvet hot €ngiRatDONE reply,
controller 150,250 in St68>8856 The process control then executes stg
Q
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to the rauoiantapbthe Rl PREVBETELA IFAE by P REESEE gl poponse
control llogicprogeedd tG.stép 93egins with step 910. In step 910 the station

controller 160, 260 receives the reply signal 153, and proceeds in step 920
to determ ne whether an earlier command to the conpartnent controller
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conpar t meggo 438NAG6ns38d haintéhance manager 323a and alerts the security manager 322a. Once

the actions in step 934 are executed, the control logic terminates by executing step 990.

[0075] If the decision in step 930 is NO and the response does not contain a REJECTED
reply, the station controller 160,260 proceeds to step 940. In step 940, a decision is made
whether the response contains a FAILED reply. If the reply is FAILED, the control logic
proceeds again to step 934.

[0076] If the decision in step 940 is NO and the response does not contain a FAILED reply,
the station controller 160,260 proceeds to step 950. In step 950, a decision is made whether
the response contains an EXPIRED reply. If the reply is EXPIRED, the control logic
proceeds to step 928 and terminates at step 990.

[0077] If the decision in step 950 is NO and the response does not contain an EXPIRED
reply, the station controller proceeds to step 960. In step 960, a decision is made whether the
response contains an UNCOMPLETED reply. If the reply is UNCOMPLETED, the control
logic proceeds to step 970.



Once, the control logic fromthe conpartnent controller 150,250 is passed
over to the station controller successfully, for exanple, by sone
handshaki ng protocol, the control Iogic proceeds to step 990 and the logic
cycle initiated by a user flashing one's identification card 174 near the
card reader 170, 270 ends. [0073] If the decision in step 920 is NO and the
response does not contain a DONE reply, 20 the station controller 260,260
proceeds with step 930. In step 930 a decision is nade whet her the

L ogr o pr diBhancRee & 68 ariagorptiatsr JplaebSedhs Bndhe s repnt Bafi e
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inforns the conpartnent manager 321b of the state of the associated
conpartnennﬁdmﬁ120@60pnwﬁebﬁoﬁ§e97ﬂhe conmpart ment manager 321b updates the
dat abase 330, 430, infornms the mai ntenance nmanager 323a and alerts the
security manager 322a. Once the actions in step 934 are executed, the

control I[oeref Ih%fdgl ITA, €f SILiEXEBOLIBO160,240 Gfldtes[tROdathbdst 3Bb,e3den¢'i shers i n
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the control Togic proceeds again to step F'sion in
step 940 seseNSI G410, theeproaspfines tastes 9Nt contain a FAILED reply, the
station controller 160,260 proceeds to step 950. In step 950, a decision is
made mhether the response contains an EXPIRED reply. If the reply is
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reply. I fopfele&gpiollagic the control |ogic proceeds to step
970.

[0081] If the decision in step 970 is NO, the station controller 160,260 control process
jumps to step 978.

[0082] If the decision in step 960 is NO, it means that there is an abnormal occurrence at the
selected compartment 104,204. The abnormal occurrence may be caused by a user not
closing the compartment door 108,208 after the compartment 104 is allocated after a storage
request or after retrieving one’s belonging. The station controller 160,260 logic control then
proceeds to step 980. In step 980, station controller 160,260 identifies the error with the
associated compartment 104,204 and informs the compartment manager 321b. In response,
the compartment manager 321b updates the database 330,430 and data-logger 340,440, and
alerts the security manager 322a. Once the actions in step 980 are executed, the control logic

stops by executing step 990.

[0083] FIG. 10 illustrates a process flow 1000 in the security manager 322a. If a
compartment door 108 is forced open, in step 1010, when the electronic lock 120, 220 and

door sensor 124, 224 are active, the tamper signal 192 signals the compartment controller



20 [0078] In step 970, the station controller 160,260 checks whet her the
reply signal 153 <corresponds to a user's RETRIEVE request. If the decision
in step 970 is YES, the station controller 160,260 proceeds to step 974.
[0079] In step 974, the station controller 160,260 updates the database
330,430 and enters the transaction details of associ ated conpartnent and
user in the data-logger 340,440 and us2dr account. Once the conpartnment and
user det dsD256ria stepd@Redolytivhie tirysstwity applapera2la for sstingaff (e @ladthfhuztdre
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securi ty thggeayibe sepify maprgsr 3 adisitenglerth st ep 980 are executed, the
control logic stops by executing step 990. [0083] FIG 10 illustrates a
process flow 1000 in the security manager 322a. If a conpartnent door 108
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sensor 124, 224 are active. g, Lamer sf gnal 192 pignals the compartuent
FIG. 11, the compartment manager 321b signals the station controller 160,260 to check all
the system’s 100,200 compartments 104,204 before the end of the scheduled operating time,
in step 1110. For example, the compartment manager 321b signals the station controllers
160,260 and the compartment controllers 150,250 to check the compartments before a
school library closes at 9:00 pm. In step 1120, the compartment controllers 150,250 check
each and every compartment 104,204 whether any compartment is occupied. If a
compartment remains occupied after the scheduled operating time, the compartment
manager 321b identifies the compartment number 116,216 and the user identification from
the records kept in the database 330,430 by the data-logger 340,440, in step 1130, and
activates a dialer 350,450, in step 1140, to send a reminder to the respective user. In one
embodiment, the dialer 350,450 sends a reminder to the respective user via a short-message
service (SMS). In response to the system’s reminder, the user collects his/her belonging and
vacates the respective compartment 104,204 in step 1150. If the compartment 104,204
remains occupied, for example, after two reminders, the system 100, 200 activates the
payment manager 321c to charge a fee to the respective user for use exceeding the storage
period. In one embodiment, the fee is entered electronically into the respective user account

for each extended storage period and a fee is deducted by the payment manager 321c. The




21 150,250, in step 1020, to activate the security nmanager 322a for
setting off the alarm buzzer 193, for exanple, with a siren alert, in step
1024. The conpartnment controller 150,250 also activates the data-| ogger
340,440 to keep records, in steps 1030 and 1060, of the conpartnment nunber
116, 216 bel onging to conpartnment 104,204 that triggers off the siren

alert, including the date and tine of tRe incident. In addition or

al t er nat iswehge period msCbe daily, weekigge pedddiaaliycis smitiastetl g adisat. dthe Iate, 4063, i n
step 1040, .to send, an alert signal to the  security station, for exanple,
via a shépf apouatQjParments g %yqrdqcﬁgygﬁerdgw-liogggrt%g,ﬁ 24 continues until
a security staff checks the alarm situation and deactivates the siren, in
step 1050. In yet another enbodi nent of the storage system the signal
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t he recontld ekeli¢d.i n t he dat abase 330,430 by the data-|ogger 340,440, in
step 1130, and activates a dialer 350,450, in step 1140, to send a

rem nder to the respective user. In one enbodinent, the dialer 350,450

sends a r[ﬁﬁb{‘ % bin bbb Bfndn® SP it stotBod'SRfeny 160, 209N hHERIRBR ard SdditiSRGSVD) -
In response to the systemls rem nder,” the user collects his/her bel onging
and built into the station controller 160,260. For example, all the electronic locks 120, 220 are in
the normally lock mode and a resilient member 109, such as a spring, is provided at each
door 108 to bias the door to the close position. In the event that a user gives up a
compartment after flashing one’s card, the additional spring 109 closes the door and after a
time-out period, the compartment controller 150,250 would detect that the content sensor
140, 240 is not activated and would then recognize that a compartment is unoccupied and

becomes available for other users.

[0087] The present invention provides several advantages. For example, the station
controller 160,260 assigns a vacant compartment 104,204 to a user on demand. Such
compartment assignment is automatic and it may be random or based on a rule built in the
station controller 160,260 and compartment manager 321b; this is to regulate even usage of
the compartments so that wear and tear of the compartments are more uniform. A second
advantage is that the user does not need to remember the compartment number 116,216
when retrieving one’s belonging from a compartment 104,204; the user simply flashes one’s

identification card 174 near a card reader 170,270 and the station controller 160,260




vacates the respective conpartnent 104,204 in step 1150. If the conpartnent
104, 204 remains occupied, for exanple, after two rem nders, the system
100, 200 activates the paynent manager 321c to charge a fee to the
respective user for use exceeding the storage period. In one enbodi nent,
the fee is entered electronically into the respective user account for
each extended storage period and a fee 33s deducted by the paynent manager
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system 100, 200 may be modified so that a user may be allowed to use two or more
compartments at any one time according to a predetermined number programmed in the
compartment manager software. In another example, the storage system 100,200 may be

located in a laboratory and the electric device may be a fridge, an incubator, and so on where

the specimen stored in the system need to be secure and monitored.



[ 0087] The present invention provides several advantages. For exanple, the
station controller 160,260 assigns a vacant conpartnent 104,204 to a user
on denmand. Such conpartnment assignnment is automatic and it nay be random
or based on a rule built in the station controller 160,260 and conpart nent
manager 321b; this is to regul ate even usage of the conpartnents so that
wear and tear of the conpartnents are dre uniform A second advantage is
t hat t he QIs&IMSpes not need to renenber the conpartnment nunber 116, 216

when retrieving one's belonging froma conpartnent 104, 204; the user sinply
flashes one's identification card 174 near a card reader 170,270 and the
station gontr . ngi i.n use
by ill um'qhati %lg; ‘%F]g%ﬁ?rr?g@'? %%é}lr%)?g ? %%ﬁ? iege%%ri%%%ﬁ%%gclgé@%eg% I a{ng(rjgaﬁv’gvgéﬁ t he
conpar t meodket, ithe sydttint ¢ommprivingal t er nati vely, the user identification and

Cavant age i s Bnstion fGUE 8RB aHatbrigs borsnatadhto ot Rt e ppiRenT
contr ol | @pmpfifes?pBobiO aqg%}ﬁgﬁdi%gf,rheﬁorﬁentl%‘éﬁﬂﬁ‘!ﬁgg%r 35K NRCelt@ronid BRk | S

occupied after a tine-o eriod. This allows t use of ~ the conpartnents
to be opopetabkedto lack and tunleckvihntdoge, drsl 2 lsempeadmiest emtwpllen, saet cpropatfrgent

Govi oo, - aomiolRE RS TR ARA st BRRe e’ e Mfd bRl Tl e

al beit at a c@Statiodlentidlfet;n advantage is the provision of a power socket,
for exanple, for charging the battery of one's portable

el ectric/ el ectraifizeadfdi ce when it is stored away in a conpartnent of the
pr esent systeg\dispﬁag,?}%%h.vw | e specific enbodi mnents have been descri bed and
illustrated, It rs-undefstood that nmany changes, nodifications, variations
and conbi nat i amszidaeandof coul d be nade to the present invention wthout
departing fromthe scope of the invention. For exanple, the system 100,
200 may be no&iSFiV€d so that a user nmay be allowed to use two or nore
conpartments Qhefdpy one tine according to a predeterm ned nunber programmed
in the conpartnment manager software. In another exanple, the storage

syst em 100, 20@ useryflgshes one’s identification card near the card reader to request for a storage

compartment or request retrieval of one’s portable electric device stored in a compartment;

the station controller controls the compartment controllers, each compartment
controller in turn controls the lock driver, the indicator light driver and the power socket
switch;

the station controller cooperates with the server, the compartment controller, the card
reader, the display panel and buzzer to provide man-machine communication with the user;
and

the power socket provides the user with electric power for the portable electric

device kept in the storage compartment.

2. A secure storage system according to claim 1, wherein the light indicator comprises
a selectable “green” and a “red” indicating light, which is operable to illuminate

continuously or to flash.




| ocated in a | aboratory and the electric device may be a fridge, an

I ncubator, and so on where the specinen stored in the systemneed to be
secure and nonitored. 24 CLAIMS: 1. A secure storage systemfor a portable
el ectric/electronic device requiring a power socket, the system
conprising: a station with a plurality of storage conpartnent, each storage
conpartnent conprises a door, a light 25ndi cator, a content sensor, a power

socket, an el ectdcary folage kyst@n accvadiag t®claif R, aheretnthe elkdlédna liktho tis “giéffh”
conpartnent controller, said conpartnent control Ler incl udes a | ock

driver, avhenghstoragsi eompartmapntysvacanicend thedadicator light nitedh wheng storags

controII r; a display panel; a buzzer; and a server;
wher ei n: %{) a@rgﬁéﬂt}ﬁ?o&ﬁ@ﬁeﬂone S |dent|f|cat|on card near the card reader to

request for a storage conpartment or request retrieval of one's portable
el ectric device stored in a conpartpent; the ?tatlon controller con rols

the conpdrt mert SECYFR rteras@rsxster@éewréeﬁﬁa@pwﬁ? of thepreending clpims, Wheregy e, o) s

the | ock queyngVl&eIgenrlg]QlQl@ﬁgﬁdhﬁcggglegr| ver and the power socket switch;
the station controller cooperates with the server, the conpartnent

controller, the card reader, the display panel and buzzer to provrde
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light and the audio alert is a beeping sound.

6. A secure storage system according to claim 5, wherein the visual alert is a “green”
flashing light and the audio alert is a short beeping sound when the station controller

determines that a vacant storage compartment is available.

7. A secure storage system according to claim 5, wherein the visual alert is a “red”
flashing light and the audio alert is a long beeping sound when the station controller

determines that no vacant storage compartment is available.

8. A secure storage system according to claim 5, wherein the visual alert is a “red”
flashing light and the audio alert is a short beeping sound when a user requests retrieval and

the system unlocks a door to the storage compartment in use.

9. A secure storage system according to claim 5, wherein the visual alert is a “red”
flashing light and the audio alert is a long beeping sound when a user requests retrieval and

the station controller determines that no storage compartment is in use by the user.

10. A secure storage system according to any one of the preceding claims, wherein the

server comprises a terminal, a database, a data-logger and a dialer.



device kept in the storage conpartnent. 2. A secure storage system
according to claiml1, wherein the [ight indicator conprises a selectable
"green" and a "red" indicating light, which is operable to illum nate
continuously or to flash. 25 3. A secure storage system according to claim
2, wherein the indicator light is "green" when a storage conpartnent is
vacant and the indicator light is "red26when a storage conpartnent is
occupi ed.114. A sRutY Sofigd sRGEMSHo6AMNgAoC4it N Wikkréif \the® d&adbgden eedorddciadi ng
cl ainms, wherein the buzzerﬂprovides a visual alert and audio alert. 5. A
IC

secure sty dyfabasy dhenseaddutidication, sl andniime ofmeakdnga siesagsi ieaesst 8F 8iPFages a
flashi ng redik I,Ltgé‘ Ratilif ot ',s{amg%h thedzfe Qﬁﬁﬂh{‘gf@gggd?fsaﬁgle%tgﬁ%&é‘lﬁ&z& orage

system accor rern the visual a reen
flashing light and the audio alert is a short beeping sound when the

station cgntroller determ nes that, a vacant storage conpartnent is

avai | abl d2- 7. Asesies erags SYsigie acqpsdisgia elasp dPn hersiths, SHAtern GHIRA DRSS e
vi sual alsest i ared” flashing light and the audio alert is a long
beepi ng s’?gun p\?\?%%mt he station controller determ nes that no vacant
storage conpartnent is available. 8 A secure storage systemaccording to

claimb, erein the visual lert is.a "red" | ashin i ght and t.he audi o
Gl ert s 13" ahar Sole loraECBisTT et inE e ol d o SHErE chd e drtingh e
syst em urbRGKFedadfPidhRistfor Wrafifda SRURET tARNAl did A98intchandd t6QKiHAIGnd
storage system according to claim5, wherein the visual alert is a "red"

f | ashi ng Whetgtin therssistemeprogreindhogtedrin egoh terminaldiap e pwndgnanggetd when a user
requests retrieval and the station controller determ nes that no storage
conpartment is in use by the user. 10. A secure storage system according to

any one af. t he\ gicaredorage §ystériBccoMliap @b Blairi €3, wherein the administrative manager

comprises a user account manager, a compartment manager and a payment manager.

15. A secure storage system according to claim 14, wherein the compartment manager
reminds a user via SMS that a storage compartment is still in use near the end of the storage

operating time.

16. A secure storage system according to claim 14 or 15, wherein the payment manager

charges a storage fee to a user for use exceeding a predetermined storage period.

17. A secure storage system according to any one of claims 13-16, wherein the security

terminal is located at a security station.

18. A secure storage system according to claim 17, wherein the security station is

equipped panel alarm board, which mimicks the location of each station.

19. A secure storage system according to claim any one of claims 13-18, wherein the
security manager sends an SMS to a security personnel when a tamper signal or theft sensor

is triggered and the security of a compartment is compromised.




server conprises a termnal, a database, a data-logger and a dialer. 26

11. A secure storage systemaccording to claim10, wherein the data-I|ogger
records in the database the user identification, data and tinme of making a
storage request or storage retrieval, the location of the station, and the
date and time of trigger of an alert at the buzzer. 12. A secure storage
system according to claim 10, wherein tXfle systemterm nal hosts a system
program 13. A secure storage system according to claim12, vvherei n the

systemterm nal is configured as an adm ni str? or term n‘g ecurity
Corni nal 2And & FEHIR HFAEE 8GR AFSRIAING 1A AnYRBS 8 Fhetmreceding; ?ﬁ“}?r reif W6t ed

in eaChmtd%my\rEa!nepﬁsa fo éh I{m@rscretlzﬁlls gga‘rfrﬁﬁgdoﬁ)p@%@ﬂ% Syt BuRmcar di ng

to clai erern t n| strative nma I ses user account
manager, ralbmmpamdraanumﬁigmnomhdttm.payrrent manager. 15. A secure storage
system according to claim14, wherein the conpartnent manager remnds a
user via SM5 that a storage conpartnment is still in use near the end of the

storage s>gper af idgre dtdfge &yﬁsten?\ ae&driing t§taﬁfr aHe oﬁﬁﬁtﬁ&eaﬁfgoélﬁihﬁgwh@reﬁi fhem 14
or 15, wherein the paynent” manager charges a storage fee to a user for use

exceedi ngomppimecentidlies gomprisesga ippiticosimand signalsad arreply respanse signalem
according to any one of clains 13-16, wherein the security termnal is
| ocated at a security station. 18. A secure storage systemaccording to

cl ai m 17 22whenpeideuteora@csiisichy acbRlin® dlsim 2 WheResl tHedaght cahridiandamatis
which m m cks the | ocation of each station. 19. A secure storage system

accor di ngny eneottherfalloyingselssted) unsphected; posver-affeprd otefigtrieyecuri ty manager
sends an SM5 to a security personnel when a tanper signal or theft sensor
is triggered and the security of a conmpartnent is conprom sed. 27

23. A secure storage system according to claim 21, wherein the reply response signal is

any one of the following: done; rejected; expired; uncompleted; and failed.

24. A secure storage system according to any one of the preceding claims, further
comprising one or more cell controllers, wherein each cell controller controls a group of

station controllers.

25. A secure storage system according to claim 24, wherein each cell controller is

located in each floor of a multi-storey building.

26. A secure storage system according to claim 24, wherein each cell controller is

located in each faculty or department.

27. A secure storage system according to any one of the preceding claims, wherein each

door further comprises a resilient member to bias the door to its close position.

28. A secure storage system according to claim 10, wherein the server comprises a

system application server, the terminal comprises one or more web-client terminals, and a




20. A secure storage system according to any one of the preceding clains,
wherein the display panel is a touch screen and the screen is progranmed
to provide a green button, a red button and an OK confirmation button. 21.
A secure storage system according to any one of the preceding clains,
wherein the conpartnent controller conprises an input conmand signal and a
reply response signal. 22. A secure st@Bage system according to claim21
wher ei N tfd-dliRAtitoriRENBH GheSsyBteal applicatioy seiver vih thdtntératd webrifig wetheadled;
unsel ected; power-off; and store/retrieve. 23. A secure storage system
accor di ngnd autbpritymssignedfndhceyeb-ehenty epl y response signal is any one of the
follow ng: done; rejected; expired; unconpleted; and failed. 24. A secure
storage system according to any one of the preceding clainms, further
conprising one or nore cell controllers, wherein each cell controller
controls a group of station controllers. 25. A secure storage system
according to claim 24, wherein each cell controller is |ocated in each
floor of a multi-storey building. 26. A secure storage system according to
claim?24, wherein each cell controller is located in each faculty or
departnment. 27. A secure storage system according to any one of the
precedi ng clainms, wherein each door further conprises a resilient nenber
to bias the door to its close position. 28. A secure storage system
according to claim 10, wherein the server conprises a system application
server, the termnal conprises one or nore web-client termnals, and a 28
web-client connects to the system application server via the internet
according to the role and authority assigned to the web-client.




