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1 ' . L UNLOCKI NG SYSTEM FOR USE W TH CARBS /B4R,

of’the I nvention 5 . The present invention relates to an
-unl ocki ng system for use with cards, and nore particularly to such an
unl ocki ng system useful for bU|Id|ngs; such as hotels, . having | arge nung
:of roonms which nust be l'ocked and which are unl'ocked frequently by
different 10 persons. Description of the Prior Art Hotels have |arge
‘nypbers of rooms which nust be l'ocked. Each of such roons is usually
provi dedon the door with a nechanical |ock, such as a tumbler |ock, 15
which is opened and closed with.a key. 1In the case of |locks for use with

midt recei ve the key wha KE PSRRI foR, BB b oM AR (00T oye s

very cunber sone. Furt her mhen a key is lost, there 20 arises the
-necessity of replacing the lock itself to 2 assure security. This
rgquires time.and cost. Accordingly an automatic unlocki ng system has been
-proposed whi ch opens a lock in response to an electric signal and which
conprises as 5 nmounted on a-door a card reader, a nenory for storing

Pield of the Invéﬁéidn |
5 B The present invention relates to an unlocking
' system.for use with cards; and more nartiéularlj to
such an unlocking system useful for bulldlngs, such as
hotels, hav;ng large numbers of rooms which must be
locked and whlch are unlocked frequently by different
10 - nersons.
' Descrlptlon of the Prlor Art
Hotels have large numbers of rooms which must
be iocked. _Each-of such rooms is usually provided on
the d@of with a mechanical lock, such as a tumbler lock,
15 whiéh is opened;and closed with a key. In the case of |
‘locks for'usé-with keys,'the hofei clerk must hand the
key to a gueé%'when.he checks in_énd must receive the
key when ke checks out. Thus the‘mainxenance of keys
is veéy cumbefsome.-' Further when'a key is 1ost,'there

20 arises the necessity of replacing the lock itself to



s€CY et nunber and a processing unit. A card having a secret nunber
gnetlically recorded thereon is used for this system Wth this system
sgcret nuhber read fromthe card by the card reader is conpared with 10
ret nunber stored in the nenory, aBd when a match is found between the.
M’ nunbers, the lock is opened. Every tine a different guest is assigned
the sanme room a card havi.ng a new secret nunber recorded thereon is handed

to the guest. The secret. nunb i1 s changed by. 15 a_central control uni
f or concentrF@&Pﬁf<§ﬁﬁﬂ§ﬁﬁ¥Tm;ip+%rﬁ%qﬁ%ﬁﬁﬁr¥b?er6§ﬂs?°ﬁ$éry tinme the

Eranemi tted from the CARIONTEBTY ol Ak PoREC R OERRERI B4 S oo om

~* concer ned. Aﬁggr %e%guéﬁﬂgn%ﬁﬁ&e%k?gﬁéng gol?cﬁor’rg_rﬂni cation cabl e bet ween

the central control _ ocking uni't of each room Such pab[es
are costly tQeishdtdld 1% QLldfri@i Qigﬁdeﬂcgggnehwﬁpeshpﬁsag]g%d' cally.

Anot her unl ocki ig systemis known whi ch” does not require

i nstal | abi onmeimgeAOH GAldduyr L84 red@érfed hbRosPNELR s€oRERG UNit
and the unlocking units at rooms. Wth this system a newy issued card
bears a new aecgeetretuiitmbem salilid i prod¢ossigohdisecr &t capdbhaviAg .
unl ocking unit installed on the door conpares the new 5 secret nunber on
the card wth seseertcnumberemagne®ically recorded thereon is used

fo: this system. With this system;'tﬁe.secret number
read from the card by the card reader is compéred with
10 = secréf_nﬁmber'stored in the memory, and when 2 match
is fouﬁd between the two.numbers, the lock is oﬁeneé.
Every time a different guest is assigned the same room,
_au¢ard'héving a new;secfet number fecorded thereon is
~ handed to the guest. The secret number is changed é&_
15 a central gontrql'unit for concéntrically controlling
a l;rgé number of rooﬁs.'ZEvery time the secret number
is changed to a new one, the changed new number is
transmiffed from the central comtrol unit to the memory
of the room concerned./'Accordingly_this systgg needs a
20 commﬁnication cable befween the central.controi unit
and the unlocking unit of each room.  Such cables are
costly to iﬁstal} and fequire'maihtenance.and'inspectibn-
periodically.. . |
-.AnOther unlacking system is known which does

25 not require the installation of communication cables




ipd%§nenbry to check whether.or not the two nunbers are identical. |If f;ﬁf;%é;
" nurfbers are not identical, the unit subsequently checks whether the old
secret nunmber on the card matches the secret nunber in the nmenmory. |f 10~—
“they are found to match, the lock is opened, and the new secret nunber on

the card is stored in the henory. Although random nunbers are used as the

“two secret numbers on the card, the card is sinple and easy to counterfeit
"bgcause the card bears only t nynbers. 15 The systemtherefore

UKol ves a seclReTYETROERENFSORFEH EORITO LWl anik WA (emkodles | weite
-above, th t nmber i§. d when th i s assi dt
AriTerent per soht SORRar A ERSRRs0mIFTn % SAT SLARRRI 1974 dpesEe
other guest, the secret 20. nUﬁber.stpr dg.n the qggnth%enains the sane
“as the nunber ¢h TRE TRFECEPUR 8rpF€vﬁgﬁ§'dﬁﬁ%t.° g {2F ey HRuLber
f t | .for I . | gl
~hecorres. possi bl ¥ v FELAECHS pRRATIRS o e, Rt bS8 T e
senarge 25 5 Uniddoddie AibefUBA" the0Lald Sl d McAddRumner drored
:object of the present 1nvention'is to provide an uﬁ ocking systenf?or use

PPovi i ng commi et amot b8 CRECIT PRERET: Bl il W S HERGEL (e8!
-~ identical. If the numbers are not identical, the unit
 subsequently checks whether the ol@lsecfgt number on
the card matches the secret number in the memory. If

10 they are found to match, the lock is opened, and the
-newiseéret number on the card i$ stored in the ﬁemory.
Alfhough random nnmﬁeré-are used aé the tﬁo secret
numbers on the cérd,'the card is simple and eaéy to
,.;ounterfeit becauée the'card beérs bnly'two numbers.

15 The system fherefore.in#oives a seCurity.pfoblem..

With either one of the systems described
above, the secret numbe: is chénged when-the room is
assigned to a different person, so that if the réom is
" not used subsequently ‘for some other giest, the secret

20 :number stored in the memory %émains fhe-same as the
,number on the card for_the previous guest. With hotels, -
the same room frequently_reméins vacant-for several.

. days. In such a cdse, it becomes possible for the
-previous guest to.use the room without paying thé charge

25 - until the next guest registers for that room.



it "and unl ocking units at.rooms. Since the secret. nunber used for
systemis changed every tine the user of a. particular room changes,
gre is no need to take special security measures even when the card is
gst or discarded. 10 Anot her ol ect of the invention is to provide
an unl ocking systemfqr,use with cards, such that when .a new card is

i ssued, the relati4h QM%WV% e Ruegentyisferdiathd id @nayided the
previ ous secret num ber stored in the nmenory of an unlocking unit on the ‘v
door 15 is ran umiatking l&ywsteame oy stsamwitth efeords bédiiodh &y beseful for
assuring security. Still another object of theinvention is to make it

possi bl e to imdtrkl &d riogeRpéridi ve DAL tHdut diHd HeckSEtgAYed period of

. time, such that after the 20 period has el apsed, the roomis not unlockable

unl ess a ne ' iéﬁ&?%'m i thd S d t I e -
4a - an unlgé:lﬁﬁ\%hjé%tem orl use vfngt c%%dsﬂa%fc%%v%%ﬁagg%&%%ereon a
secret n er..a pluraljty of subnunbers and a specifying code for .
sel ecti n%tmf’e%s%)n%ﬂédoqé%%'ﬁmﬂiﬂtfg? S OWtrpr f%rf&f the secret, (,r g

reader. for reading the data recorded on the card,
number used for this system is changed every time-

the user of a particular room changes, there is mno
need to take special security measures évgn when the
card is lost or discarded.
10 : Apbther object qf-the.inventioﬁ is to'provide an
unlocking.system'fbr-usé with cardé,.such'thaﬁ when
.a new card ié issued,'the relation beﬁwgen the seﬁret
numbér on the new card and the previcus secret mum ber
store& in thefmemory_of an unlocking unit on the door
15 is not intelligible, the system therefore being very

useful for assuring security.

Still another object of the invention is to .
make it possible to unlock a room with a card only

during'a,scheduled period of time, such that after the:.
20 period has eiépsed;-the room is not unlockable unless
a new ;afd_is issued.

According to this invention, we propose



.a nmenory for storing at |east.a secret nunber, electric unlocking neans,<2§§8>
fifst control :means for comparing the secret number 10 on the card with t .

“secret number in the menory to give an unlocking instruction to the

‘el ectric unlocking means when a match i found between the two secret

‘nunbers, and-second control neans for “c Ki ng whet her .or not the secret

“nunber on the card and the secret number in 15 the nmenory are in a

. ptedet I ned j 8 ' d it se.Qf the.subnunper sel ected by
'P%g gpggr}SanE%%S%“??%ﬁ?&ﬁ%&gﬁgﬁég?&bgfg %ng-ﬁggggougangrhaﬁFBﬁ}anDng t he
~plurality of subnumbers-.to give an unlocking instruction to the electric

5n| ocki né rreang:ez%?&'cfecﬁlsf%‘e#(?ﬁ"eat [FecTEL BumbgRne BLUrpdity, afi pubnumbensry

for the renewal of the secret nunber in the nenory when the secret nunber

on the card an®@nhé s@acdifyimgesoden foe sedeotiingr eti dease pnedefethened
“relation. - 4b - According to another aspect of the invention, we

‘propose an unl cutimmbers,eronprisingsi th cards each having recorded t her eon
~a-secret nunber, a plurality of subnunbers, a specifying code for selecting -

wat least . Ssone of the cuslnyadet £0A02Aa3hEEheY BaRE" F8UorBREPLhSERE @
3 cgrd reader for reading the data recorded on-the
i card, _ 3
a memory gor storing,at least a secfet number,
eleétrié qnlocking meéns,
first contrql means fdr qdmparing the secret number.
iO on the. card with the secret number in the memory to give
an unlocking inétruction'td the eléctfi¢ un1ocking means
whén a matéh.is found'betwgen the two seéfet numbers, and
| éecond control means for checking whether of not
'the secret number on the‘card-and the secret nnmber in
15 the memory'are'in a predétermined relation established
with use of the subnumber selected by the specifying
code from the éurfeﬁt card of a prévious card from among
the piufality of-éubnumberé;tbﬁgibe an ﬁnioéking
s _ instruction-té the e1ec£rié-unl§¢kingfmeaﬁé and.to
20 store thé sécret numbér qftthe'card in the memory for
the renewal of the Secfet ﬁumber{in the memory when

. the secret number on the card and the secret number in

the memory are in the predetermined relation.



tard, a nenory for storing at |east a secret nunber and an 10
efilective period, first control neans for reduci.ng the effective period

~'ti/me, second control neans for producifg an unlocking 15 signal when the
ecret nufiber on the card is identical " Wth the secret nunber of the

memory, with the effectjve period-in the nenory_ exceedi ng a predeternined
period, and third %Eﬁﬁ?é#ﬂ&@ﬁhéﬂWﬁh?ﬁrﬂﬁRRQE)Q§1§hﬂ%kﬂ&§ﬁf19ﬂﬁrﬂﬂmion andw/
~storing the secret nunber and the. 20 effective period on the card in the
menory when tpeopese ean rumbeck img t $xestvem df andusenewisHT redrdeindssh i n t he
menory are in a predetermned relation established with use of the

subnunber  sellesd oilg bved bededeché e o & Oflec 4O Mninbe €114 Gural P! 2
previous card fromanong the plurality of subnunbers. In a preféerred

W th cards eath Toyambete bl eLLR SO RISEMI N M o L
S ubnu-rrber_ 5 _aogg eoc% f gltllen %d Or?t%n’l];g{s ,S _eal.ri? tai:crf ge?%ective' period,
comprising: ' |
| a card reader for reading the data recorded on the
card, |
- a memory for storing at least a secret number and an
10 effective périqd,
‘first control means for reduping_the effective period
stored in the memory by 1 in terms of unit time upon
lapée of every unit time,
second control means for producing an unlocking
15 signal wheﬁ the secret number on the card is identical
with the secret number of thé memory, with the effective
period. in the_memory exceeding a predetermined period, and
third contfpl means . for prpducing an unlocking
instruction and storing the secret number and the
20 effective period on the card in the memory when the

secret number on the card and the secret number in the

memory are in a predetermined relation established with



| east one of the subnunbers, and an effective period. The systentconprlseqiéggi
.a dard reader for reading the data recorded on the card, a nenory for —
.storing a secret nunber, ‘specifying code and effective perlod and a
.processing unit for unlocking The proce§5#ng unit reduces the effective
~period stared in the nmenory by 1 in terrs unit tine, e.g. 1 day, upon

‘l'apse of every unit time, e.g. 1 day or 24 hours. The unit 10 further
conpares’ the secret nunber on the card with the secret number in the

‘méhory and gi vesuse affh| thok | supriumbien ctd lerc b ibya et @peicd fiydmigd cbdeveen the
:two secret nunbers, with the effective period in the nenory exceeding a
‘predeternined pefie, tife GulrentMieid s 15 preV@OR cRAFFrof aidBeCohE | S

‘not identical with the secret nunber in the menory, the processing unit

checks whet her f nbers are in a predeterm ned
“relation-establi %ﬁ%ﬁ %f use of .Nf%ﬁh) nunber sel ected by the specifying
code in the nenory: 20 from anmong t he plurallty of . subnunbers on the card,

:and gives an unlocking instruction and stores in the menory for renewal t he
‘secret nunber, the effe@®iREeLfINet enhedimentye fhe iinyepddonoprovddes: d.

.Si'nce the secret nunber in the nenory is 25 renewed by the card data, the
“‘system can bé i ran aimlatkingtsystemwwhisth viig hmed wHehneeess eachf

pro.viding

having recorded thereon a secret number, a plurality



. CO

ni cati on cabl es between the central control unit and unlocking units
at Yhe roonms. The card bears a plurality of subnunbers, which are selected
%y he 5 speci fying code in the nenory. Therefore€, the above- nentioned
determned relation is very unintell4gible. Further since the card bears
7speci fying code. which do not participate in processing the current
secret nunber, this is very useful for assuring 10 security. The |ock

b e d ' t he. ef ti .l od_hut - not bew
cpencd aftor T e ) { a0 baed il (Ra8 RO dEeB%haE oy 71 Soed
Wh th . | | pligdsta h . t
ol m nat b CRaY 164 roba pRas ket REy | B Eh RS A e R o e
after the |anse His4die eonbpdsls of BeEioled £0F FUgqiaaMppkhe previous

guest will use the roonlmntﬁoyt paying the charge. The card to be used for
the unl ocki Gty HiBrded b8 kBSULAW, aa‘-‘n?é&ffsfﬁfgs‘%?.‘ﬁg’ gWWhi ch
conprises a nunerical value generator for generating a plurality of -
subnunbers RGre+sRAGDTF 105884 fiam S Mo iduh A rfessivangesliokhe
plurality of subnunmbers, an input unit for entering an efféctive period, a

7
unit reduces the effective period stored in {the memory

by 1 in terms of unit time, e.g. 1 day, upon laﬁse of
every gnit time, e.g. 1l day or 24 hours. The unmit -

10 fur%her compares‘thé secret numbe: on the card with
thé sécret'number in the memory ané gives an uﬁiocking
ingtruction when a match is found btetween the two'
'secrét numbers,lwiﬁh the effective‘period'in the memory
exceeding a predetermined period, e.g. 0. When the

15 secret number on the card is nn%-identical with the'
secTet number in the memory, the processing unit checks
whether.cr not the two secrei.numbers are in a
predetermined relation“gsfablishe& with use of the sub-
number selected by”fhe épecifying code in the memo;j:

20 from zmong the olurality éf subnumbers on the card,.ani
gives an unlocking instruction:énd.stdres in the memory -

for renewal the secret number, the effective period amnc .

the specifying code on the card. ' s

Since the secret number in the memory is

25 renewed by the card data, the system can be installed

menory for ehdr iangprfcessifgeunits foaceilduiines. aThe pre¥kgysngpeci fying 4 |



-'code, a processing unit for preparing a current secret nunber in a <i:;;j
_prédeterrnined-relation to the previous secret nunber with use of the

- previous secret nunber in the nenory and the subnumber sel ected by the

" previous 5 specifying code in the nenor§ fromanong a plurality of
.current subpunbers obtained fromthe numerical value generator, a menory
:control unit-for storing in'the nenory the current secret nunber and a
~:current specify- ing code obtained fromthe nunerical_ val ue generator, 10
._amd an encoderafof A8¥oLEiSty Withpwhrtheheeearpdhy 9&cPEOVHGRS
_prepared,the plurality of current sub- nunbers and the_current _specifying
code obt ai ned FPERPRASEFIPE BH18% RRTYRRR ER6, CerfTal, Sogyired: W beri od

Tosues a card HRS: HHLRCHORE SEHER® AoBte: ERbRRed FAer S57S GRAFR o Secr et
nurber has beel, Leete, e Bro s il 00l QgL Sl
the preceng satdtesil coss,in apd MeBFIS sbOKATRR. Y et 1L,
1€, SR N Engl TRAREAKENSS! SR
‘description gi ¥gRLWelN 16 AWE d2rd MBears a specifying ST
. | code: which do hot'participate-in processing the
current secret nuﬁbé:, this is very'ﬁseful fbr'aésuring
10 security. The .lock can be opened with the card only
.,duringtthe effective period but can no# be’bpenéd after
the lapse of the effective jeriod.unless a'new'daid is
issﬁed. 'Wheh fhe’ﬁ;esént unlocking system is'applied
to hotels, the sysfem eliminates the likelihood thet
15 .if a'particulai room remainsunoccupiéd'after the lapse
of the period of Stay-schéduled for the room, the
previous guest will use the room'without paying the
charge. | | |
The card {o be used for the unlocking $YStem
20 is issued by a card issdihg_device; which comprises a
‘numerical value generator forfgénerating a plurality
of subnumbers and a specifyiﬁg.doae for selécting.ét -
e _ least one of the plurality of subnumberé,'an'input'unit
for éntéring én:éffectiVefrefibd;-é-mempfy for_storing

25 a §fe§ioﬁs secrét number and a previous specifying



. aaconpanyi ng dramngs. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 shows how a
d is issued; Figs.. 2 and 3 show the card and data recorded 5 on the

d; Fig. 4 shows how to unlock a door; Fig. 5 is a. perspective view
pwi ng t he appearance of a | ock and an7unl ocking unit on the door; Fig. 6

g a block diagram showing the interior 10 . construction of a card issuing’
device; Fig. 7 is a flow chartf show ng the operation of the card issuing

device; Fig. 8.is a flow chart shomn an operation. for renew ng the o’
nunber of stS9%Baye BFHCEFIING ULt ﬁ%ﬁn? BRTiRE BaPUTTSEE K§CTEF ce,

usi ng the out of .a tlne |£ce Fj bl o agram show ng t he
interior conggPﬁﬁ?laﬁ Ef ?ﬂﬁ##% Eﬁi?gi %°1gthP§eWPBWschart
show ng t he o eration unit ; | ow chart

showi ng an 05 FEEF oY %Fr é‘ﬁgiﬁt H‘gs?uh%P ﬁ%g}’r?ﬁ" g't"ﬁy 8§§tsf‘8{n &%in a
~menory -of th rtgég éfﬁgrgnéﬁn;ﬁﬂ%mgﬁﬁﬁhﬁ%gﬁuéefec%e& g%pl é prevzoug

is a flow ch
5 specifying code in the memory from among o plurality'of

current subnumbers obtained_from the numerical Qalue . et
generator, a meﬁory control unit;fbr sforing in the
memory the cufrent secrei number and a current specify-
ing code obtaiﬁederom the numerical value geneéator,
10 and an encoder for recordlng on a card the current
=ecret number nrenared the - nlurallty of current sub-
numbers and the current spec1fy1ng code obtzined from
~ the numefical.value'generator, and “the effecfife'period
_entered;. Thﬁszevegy=time the user changes, the card
15 issuing device iseues_a card having a new secret number
recorﬁed fherebn. Once the secret ﬁnmber has been
renewed, the previous card is no longer usable for
unlocking. This eliiniﬁ_a‘lea the need to take special
security measures for the preceding cards.
20 . The nresent lnvenxlon, which is useful for
room doors of hotels, is of course -applicable to ‘doors
of various other buildings such a2s apariments, doors
of motor vehicles, doors of lockers? ete. ’ ' . .
| The ihvention_will become more 2pparent from

25 the following description given with reference to the



‘card.issuing procedure; Fig. 13 is a flow chart show ng the operation of :
the unlocking unit with use of a card issued by the 5 procedure of Fi g
'12; Fig. 14 is a flowchart show ng another. nethod of checking the sec "
.nunber; Fig. 15 is a bl ock diagram show n@ anot her enbodi nent of unl ocking .-

.unit; and 10 Fig. 16 is a tine .chart show ng the operation of
-the unl ocki ng unit of Fig.15. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
" inuention will be described bel ow as enbodied for.use with hotels having

'l arge nunber sof2CRPMDEPHIAE WIFTRWVEBERs which are l'ockable. Figs. 1 to 4 show
‘a general process starting with issuing of a card and endi ng at . unl ocki ng
‘of a door with use of the card. A card.issuing device 1 is installed on

the front desk of a hotel 4 are_inserted into the

i ssuing device 1, the de3|3%£$£2?g§é§ig%gpg pggﬁgg'PgﬁF}NF§corded on a
‘magnetic stripe 3 of eac§$ ardl the ﬁrocedure to be desgxibed | ater.
‘There are two types.of c %ﬁr o¥ gscprd d§ ipsme anpl e, when a

Joor of 'that room onl'y catt bl %, §°éﬁ$*°§ﬁ?h%ﬁr “%9?}2 e
. 5 . on the. card,- )
| Pig. 4 shows how to unlock a door;
- Fig. 5 is a.perspectlve view showing the
, appearanée of & -lock and an ﬁnlodking unit on the door;
-Fig. 6 is 2 block diagram showing the interior
10 . constrﬁction of a card issding device; '
fig. 7 is a flow chart show1ng the operaiion
of the card 1ssu1ng devzce,
‘Pig. 8 is a flow chaft shoWing-an operation .
for_rénéwing thé'number of.stay days stored in a
‘ ;5 memory of the card issuing dévice, using the outoput of
a timepieée; |
Plg g is a block dlagram showing the interior
constructlon of the unlocklng unit, '
: Flg. 10 is a flow chart showxng the oneraulon
20 - of the unlocklng unit;
~PFig.1ll is a flow chart showing an Operatlon
for renewing the number of stay days stored in a
memory of the unlocking unit;iusing the output of a

timepiece;



ith use of the card 2. The other card 4, for forced unlocking, 1is
by a hotel maid. The maid uses this 5 “card to unlock the door of
pom once a day for cleaning. The est card 2 has recorded thereon a
code H, room nunber N, secret -nunber G two subnunmbers A, B,

speci fying code C for selecting one of the subnum bers, and the nunber of

. days..of stay D. Although these 10 nunbers N,.G A B and D are recorded

"~ on the card, of course s.engaded, St . nunier’. is usgd for_a gftter '
under standi ng.. An aff?xg".%2 ?g gtggghgé&#b FEFUMRrS ITREHESSE A B

and C in Fi gwsr® igsuidicpiecbhareunber .of tines the card has been issued

for the sanme unlocking 1 unit. Wen issued, the cafd 2 is handed to the

D00 s i Lo 08T LaNes: BodlowendR ALY nd SELAHIR |

the door 5 of each room and includes a card rea ed tol
the outer sidd dhd heltpekihg uAiti wedhknel 61 3 ¥=3@ aldadechy optde outer

" 20 side of the door 5. The room nunber N is shown on an upper portion of.

the door5 Therocadhreat®rPFHgisl®t the nmanual scanning type.. Wen the
guest inserts the proper card 2 into the card reader 6 for- scanning, the
lock on the door 5 is diapedlésisi &l fhewdeharithetiod@ng airther A card
reader of the automatic scanning type is of course usable. The naid
card 4 has r8&3hedd athahegking theecsecvds huambdrg naid |
| PFig. 15 is a block diagrem showing another
embodiment of unlocking unit; end |
10 Fig. 16 is a time chart showing the operztion

- of the unlocking unit of Fig. 15.

- DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention will be described below as
embodied for use with hotels having large numbersof
15 | rooms with doors which afe.lockable. —
Figs. 1 #o 4 show a general process étarting
with issuing of a card and ending =t uniocking of a
door with use of the.card. A card issuing'dévice 1
is installed;on the front desk of 2 hotel. When cards
20 2, 4_are-inserted-into the iésuing device.l; the desired
‘card data are magnetically recorded on = magnetic stripe
3 of each card by the procédure to be described later.
There are two types of-cards."The card 2 is issued,

for examvle, when a guest checks in and handed to him



secret nunmber GO. The maid simlarly inserts this card 4 into the card
ader 6 for unlocking. 5 ; In the follow ng description, the
'h el code, room nunber, 'secret numbers, subnunbers, specifying code and
Tthe nunber of days of stay will ‘be referrggl 1o only by the correspondi
characters HXN, .G GO A B, C and D, .respectively, when apparent.- 10

Fig.. 5 shows tfier eSS SiNte e ardomlasdigdied tThe Rbolof ahaaaeokot el
room  The | ock has an-automatic | ocking function. Wen the door 5 is

closed, a triggenlPotin Mbé meae@d téhly Xeehit & ShHSHuT raééf gigté 'g%.cki ng.

Vhen t he proper card 2 or s 15 inserted into the ca t he

bil ot lanp 13 GRE 6‘91'41’1:"?569% rEAET e Red BT B, 2000, e

‘latch is released, to pnlock, The |ock i's provided with aUX|I|ary means for
nmechani cal 20 URIPKKREg wHEHIRE BF & hatel maeh t haapids udess dibdsd-
igto a keyhole 12 and then turned, the lock is opened. The do.or 5 is
provi ded orP it scandeto simbook t therdéomest hzhnel | Eodmn adncsh@wday o | ock can
‘be unl ocked as desired by the handle. Locks having such automatic 25

-unl ocki ng funct¢Deahsnge! |Tl’f£é'|0g‘@est cad F2 thad FVEddd&He¥ed ¥ hotel
“construction of
' code H, room number . N, secret number G, two subnumbers
" A, B, specifying code C for selecting one of the subnum-'
bers, and the number of days of stay D. Although these
10 numbers N,.G, A, B and.D are recorded on the card, of
‘course as encoded, the term "number" is used-for a better
. understanding; An affix "2" is attached to the numbers
or codes- G A, B and C in Figure 2 to 1nd1cate the number
'of'times the card has been issued for the same unlocking
15 unit. When_issued, the card 2 is handed to the-person
.assigned to the room concerned An unlocking unit is
attached to the door. 5 of each room and 1nc1udes a card
~ reader 6, which is attached to the outer side of the
door 5. A fixed knob 7 is also attached to the outer
' 20 side of the door 5. The room‘numbeer-is shown on an
. i ubper portion of the door. 'The card reader'G:is.of'the
'-manual.scanning-type.. When the guest inserts the
proper card 2 into the‘card reader-o for scanning, the
‘lock- on the door 5 is opened as will be described

25 later. A card reader of the -



thejard issuing device 1. The card issuing device 1 conprises a keyboard
’ @; | nput buffer-register 16 therefor, random nunber generator 17,
glay 24, 5 encoder 25, tinmepiece agJ control circuit 27 therefor,
arithnmetic and logical unit (ALU) 20, arithnetic registers (Ral, Ra2) 21,

22, flag.(Fl) 23 for showing the result of operation, a group of registers
30 for storing various itenms of data, RAM 40 for storing data 10 and

addr ess speeuftymat i@t enindDryde fer ofheokidded hisslike keytwarga 1§ -
i ncl udes keys for .the nunbérs 0-9, and keys "DATE' and "CLASS' for the date

and cl ass okardons hasTheecended thetreongeher albde 1l oI | 568 éﬂm@ﬁ&"'ator
18 and a counter 18 for counting up the 15 out put pul ses of the

. oscillator sg&crethaumigst@d.grfhp feidneindderdgvamgegtsteiss 31-37 for

- loading the seven kinds of card data individually. The RAM 40 has areas
41-43 for secaridnd iiafttyr mthe ocrnboveatder 6 fogesindioakimgoons, areas 44-58
for--storing 20 information relating to the roons, an area 60 for storing +#
the hot8l code H and &n teafellowing: deiseqimtdon, e Matel ooode, | n the
" present -enbodi nent, ‘the roons are divided into the first, second and third -

- ¢l asses. ThEoPm Zumhers $eenethavabessm sRbnumbens,s Spe®;fyimg second .

cl ass roons have room nunbers 13
code and the number of days of stay will be re:erreu to

only by the corresponding charescters H,-N,-G”,GO, 4, B,
C and D, fespectively, vwhen apparent. |
10 Pig. 5 shows the appearaﬁce of & lock attached
%o the door of each hotel room. The lock has an
.automatic locking function. When the door 5 isiclosed,
a trigger bolt 9 functlons to fix a latch 8 for
automatic locklng. When the proper card 2 or 4 is
15 inserted inxo'the_cara reader 6, the unlocking solenoid
69 (Fig. 9) to be described later is energized, and 2
pilot lamp 13 gbes on. If 2 push button 11 6n the
_ knob 7 is depressed, the latch is released to unlock.
The 1ock_is provided with auxiliary means for mechenical
20 unlocking with use of a key. Vhen the key is inserted: .
' into 2 keyhole 12 and then turmed, the lock is opened.
The door 5 is provided on its inner side with an
immer handle (not shown). The lock can be unlocked as .
desired by.fhé.handle. Locks having such automatic |

25 unlocking function is well kmowm.



11-29, and the third class roons have room-nunbers 30 and up. In the are
44-58 are stored the room nunber N, secret nunber G. specifying code C and - .

nunber of days of stay D at the | ocation for each room The 5 area 41
has stored therein the head address of the area for stori ng the information
about the first class roons,. i.e. the address of the location 44 in the

. present .case. Similarly, the areas 42, 43 have stored therein the head

addr esses of the areas fog.Storing. 10. ‘the .information about the_second:
and t-hird cl ass. roons, 'éé‘.%ft esglﬁﬁdlr‘eé%he% AT RTHPT KRS HRC BHon 5of

. i . i g. : . y. . An affix."1" i

i taohed Lo provhueira 8 giina Aol I "D BB st tnd deding ana

. i s ' S
culiem 15, SoLeckasieshesl saeemed Ry £ ol e d QAR F 5

~prepared by the card issuin Vice 1 frdmprevi-ous

A2 B2. d, yR[ ¢ ] ' eak r t he random
or tRer&Lo2| CranfdAMmtbRe’ %e‘rﬁrgé;“éb%oﬁf ‘%L'TZ,OE&%.%a* uér:@e |

nynber generator 17. The subnunbers A, ‘be of r of

figures, bl nuemesdenf25|r teme@t cbeurd, GRS oA & RFAIB abf Spnel 4 OUs Cl

'is a code read out when previous Gl was prepared. Wien current & 1Is
prepared, C2 isarithneticfandt hegichlequdrt (AW )e20uEeithmefid her "1". or
0" is used as the specifying 25 code C. . The subnunber A or Bis
" sel ected accor dregisbers (Ral, Ra2) 21, 22, flag {F1) 23 for showing
' _ the result of dperation; a group of registers 30.for |
storing various items of'aata,'RAM 40 for storing daté
10 and address specifying Tegister (AD) 39 for the RAM 40.
| The ke&board_lB'ingludes keys for the nnmbers.0;9; ané
keys "DATE" and - "CLASS" for the date and class of.}
rooms.  The random number'generator'l7 comprises an
oscillator 18 and alﬁpunier 18 for counting up the'
15  output pulses:of~the oscillafor 18. The register
| igroup-SQ includes seven régisteré 31-37-for loading
‘the seven kinds of card data individually. The RAM
| 40 has areas 41-43 for storing information about the
' .claéseslbf the rooms,'areas 44-58 for storing
20 _inforﬁation-reiating-to the rooms, an érea 60 for
- storing the hotel code H, and ‘an area 61 for storing
the number M of rooms;»-Iﬁwthe oresent ‘embodiment, .
'the rooms are divided into the first, second and
third ciasses. The-firs£ c1ass rooms have room

25 numbers 1-10, the second class rooms have room numbers



. 44 the value. Wth the present enbodi ment, the subnunber A is select

¥en the code Cis 1,  and the subnunber

_ jﬁb.ious met hods of calculation for 5 f?e preparati'on of Q. Exanpl
are: & Gl + (A2 or B2) : : (1) & Gl x (A2 or B2)
2) & =mx G + nx (A2 or B2) (3) & - (G2 + (A2 or

(4) 10

wher ei n

ed

B when the code Cis 0. There are

es

B2)

m and n are constant nunbers which are stored in the RAM-

40 of the caig_i§,suéﬁﬁ ._g{g%i__cggi_lb.dar&q_ai% o APe ogowlﬂ&ﬁiegglsgggé 10 to

be described later. |

I'S way the current secret nunbér

prepared thajng idp. hagy atRBedeetisifaek s ol | Oibids ¥ pf'@c‘{&xo%%?‘éér

Equation (1) is used for the present enbodi nent. exanpl e, a

nunber 4.
card for a nMpprag¢tés antu@BBYNGTheHN IS ims utBe d tand AeabeRb Fhat the

| ocations 54, 55, 56 of the storing area for Nin RAM 40 have 20 st
"therein N, pieys cuf €ispnD &€%. ther oemiiors fwreth rddig. | oceéon for stay
- days when the roomis unoccupied. The roomwith Nis vacant, and O
“stored it tferdmokl ims53t0TRE thexeimshel hdwl mdiacedd-6f the addressed
with consecutive nunbers. 25 . - Fig. 7 shows the steps of a card

| Ssui ng

10

15

20

25

area for stdring the information about the first class
rooms, i.e. the adéress of the location 44 in the .
present case. Similarly, thé areag 42, 43 have stored
therein the head addresses of the areas for storing.
the information about the second and third class
roqms,ii{e. the addresses of the locations 50, 52,
respectively. Fig. 6 does.not show the pfogram memory.

| j-An affix "1" is éttachgd;to previous. card
aata G, A, B and-d.fo represent the same, and current
data items are represented by G2, A2, B2, C2. Current .
G2 is prepared by the card issuing device 1 from

preﬁiOus Gl and Cl, and current A2 or B2. Cl, A2, B2

. are random numbers which are read out from the random .

number generator 17. The subnumbers A, B may be of
any number of figures, but nnmbers'of three or four
figures are preferable. Previous Cl is a code read out
when pfevious_Gl was prepared. When current G2 is
prepared, Cg_ié read out for the subséquent secret.

number. . Either "1" or "O" is used as_fhe-specifying

- code C. The subnumber A or B is selected according to

secret

ored

S .

-



15 gperation by the device 1. |In the follow ng description, the register
Ral’, Ra2, AD and flag F1/will.be represented nerely by Ral, Ra2, AD and
. when ap- parent. Wth ref'erence to Fig. 7, when a nunerical 5 val ue
indicating the class of the roomis eﬁteréHlby t he keyboard 15, the input
I's loaded into the buffer- register 16 (step 101). Wen the key "CLASS" is

| depressed in the keyboard .15 (step 102), the class indicating value of step

1% is t f d to.the 14, i ster Ral 103), bsequent ]
Sfer ence- addr cEEe | ESHbEae dTiPo Thite HRER Sl CHREE FRthy 1608 SEpTERRdr

{mediat o)y pr kol nBERE Pk RS e S G Wy ce oA AvBROR 41 1o

15 - 41, the adgr 40, LS ded ;in Ra2. The data of Ral, Ra2 is then

added, and thedgd‘ r%rslsglrlégfétagr B0 P caded with the result (step 105).

Since 1 is added to the refgreneee2qdiashs W HRARId P &%af”ﬁ@»&eféﬁd by
' i the | oca

this operation when a first class room 20 IS specifled, an tion
42 or 43 i 5 addgresprebBraieosase . g SeEaHhles g class. . The head
address of the area for the class stored in“the location (one of 41-43)
specified by the addgess GL AD(h2 bea®zend transferred to AQUppd Ra2 (steps

106, 107). If 25 athird class roomis specified, address of the |oca-
B | G2 = G1 x (42 or B2) | o (2)

G2 = m.x-61 + n x (A2 or B2)  _ . (3)

62 = (61)% + (A2 0rB2) - (4)

. 10 wherein ﬁ and n are constant numbers which are stored
in the RAM 40 of the card-iséuihg device 1 and in the
_.RAMTQO.of unlqéking_unit 10 %o be described later.
m;§ this way the currenf secret number Ga'is.so érepared
that.it has a prede%eimined relation to the previous
15 secret number Gl. Eéuatiﬁn (1) is used for the
present embddiment.

For example, a card for.a room with a room
number N is issued. It_ié assumed that the locations
54,-55,_56 of fhe storing area for N in RAM 40 have

20 stqréd:therein N, previous Gl and Cl. Further O is
'storedlin_the location'for.stayfdaysswhen,the*room'
is unoccupied.-'The rocmﬁwith%N is-vacaﬁt, and O is
stored in the locafion_57.- The locations of the areas
.41;61 are addressed with consecutive numbers.

. 25 S . Fig. T shows the steps of a card issuing

r



16 tion 52 is read fromthe |ocation 43. By the location 52 being

rec:fled by this address, the room nunber 30 stored in the location 52 is
: 'fad and | oaded into the register 32 (step 108). 5 Next 1 is
aded into Ral:(step 109), the data i#5Ral, Ra2 is added, and Ra2 is

oaded with the result (step 110). Subsequently the data in Ra2 is
transferred to AD, and the location .(not shown) next to the location 52 is
addr essed (steg 111) . Slnce 10 the_location next_to the |ocation 52 has
stored ther8Ff ﬁr"éw?F’ofPé’ €] %f‘z?‘ﬁ’ec?o%m mFthHBnBQP-lSUlnGlGi%Cﬁ‘e@T-@% and

Tt f d t h t 1 e Ral t 1009.
and Ra? has ‘BBor 88 CHE RIS A ¢ hEP| GB4: FORENER] "AL RE T ocati on 15
52. Wth th |t furth dd d
wher ei n. C1 ?s‘a%?%r—g‘&“% Eladle Jfr‘iéb el hepy -@L%ﬁa B3 ByePnRe-addr ess and
t f d 1. I Ly th t f
Rl Raz ar BRReREG KO Hegby %éept% ﬁiﬁe TesuPpeft =) pumgadeaion, the « .
| ocati og isygddeessad cbi i qn%ns- ferred ?% d@ggm @ §¥ %igzggred (step

117). Dis read out an e regrs pv118). The D

is | oaded a e h r 0 5 data, -
S 70 (st ert Tty YoRs 5 el o0 ks Sheg"sloobuelen  caie.

register 16 (step 101). When the key "CILASS" is |

devressed in the keYboara 15-(step 102), the class -
_ ihéicatingévalue of step 101 is trensferred to the
10 register Rél (step 103). Subsequently a reference
. address.is loadea into the register Ra2 (step'lo#);
. By the reference address is meant by the address of
the locatibn'(npt shown) immediately preceding the
iocation 41. If the address of the locaulon 41 is
15 41, the audress 40 is loaded into Ra2. The data of
| Ral, Ra2 is_then sdded, and the address register AD
is loadea with #he result (step 105). "Since 1 is
edded to the reference address, the lbbation 41 is
addfessed by this operation when a first.class room |
20 . is specified, and the location 42 or 43 is addressed '
in the case of secpnﬁ or third.élass. The head - - e
address of?%he'area for the class stored in the location
(one of 41-43) spécified by the adéress_in AD is read e
and tiansferred t0 AD and Ra2 (Stéps'los, 107). If

25 a third class room is specified, address of the loca-



17 lf the result of subtractlon is O(D- 0); the flag F1 is set at 1.
ClﬁerMAse t he flag FI is set. at 0 (step 121). Wien FlI is 1, the nunb
~ days of stay, D, is 0, and the roomis unoccupled Step 131 therefore y
follows. 5 Wien F1 is 0, the rdomis oc&bpied. Step 123 follows to search
for. other room (step 122). In step 123, the contents of AD are
“transferred to [err], the end address is loaded into [err] (step 124) and
[err] is subtracted frontRaI 25 The e f t he area
coht i ni ng thélloi‘?f a&rae ek AT GTRG LORRCIOBNA3t oBT: Jhel J06aRaoFar err oq
to as such. Far he, case, of -the.first SS the, ddress
~of the Iocatlaﬁ ngﬁﬁ§#&ﬁﬂf# cﬁhﬁay§&%?e§§ay%#§ r?ﬂ@ PB8HFHU .
| f the addres the 1 I on f N, St 8.LS the end
addr ess. . 1 hoSOgHR %gu%tlfoaca%‘* SIEORE T e Ll L S
- set at 1. O h , S f Fl is 1 (step 126), al | the roons
|n the cl ass ?(E)l\#ﬁ%ﬁé' éj% Qgt%rrg?séel y checked.. Since no vacant 20
room has Been found, N@ SMACANGE 1528 hie - %,ai reby the
..process i's conpl et ed. (Step 130 ?a ?@rgngg step gﬁgg Oﬁﬂ tﬁgeroons have.

ot been checkada 3o Haatl, Falo i5s |andled, Waad ﬁaésieptégaéd #1¢nRgheand Ra2

- ale added, whereby the address of the |ocation in
result (step 110).  Subsequently the data in Ra2 is

- trensferred to AD, and the location {not shown) next
$o the location 52 is addresesed (step 111). Since
10  the location next %o the location 52_has(store& therein
previous Gl of the room with number 30, Gl is reé& out
. and transferred to the reglster 33 (step 112)
R : Thefe is 1 in Ral (step. 109), and Ra2 has
stored the address of the location next to the location
15 52. 'With'theresultzng.sum, further next 1ocation is
addressed wherein Cl is'stered (steps 113, 114). - Cl
| is read out by this address and transferred to the
_register 34 (step 115).
- .3-Similariy the contents of Ral, Ra2 are added
20 (step 116). - By the result of the addition; the
| location is adaressed'in which the number of days of"
'.stay is stored (sten 117). ‘D is read out and trens-
ferred to the register 37 (=ten 118). The D is loaded
‘elso into Ral (step 119). Then Ra2 is cleared of the

25 data, i.e. O (step 120). Ra2 is subtracted from Ral.

IR



. 25 _ Which the room nunber to be checked next is stored. The 18 result
‘of §he addtion is |loaded into Ra2 (step 128) and transferred to AD to

&@r ss the next location (step 129). tep 108 thereafter follows again to
r the room nunber N, secret nunber and specifying code Cl1 5 in the
same manner as above. The data is transferred to the registers 32, 33, 34,
and the nunber of ‘days of stay is read to check as to whether or not it is

0. In this wychereaum® ye flwckedeion Lbeadpy DUBher tRe b d Nenupber =

for the roonlm@th roon1nunbér S foun 0 be € 00 ndmbe&r N is -
-shown on thgedi ggl 3y, 2@tﬁ¥¥ﬁf§éﬁfﬁhérPﬂéé¢FieﬂstQeEhStVQQK%%QB . lgstep

131). The count on the counter 19 at thisS tine I's read from fhé ‘random

nunber genewntar F17ias 13 sy uileher 2 andays boagedyinbo e egingt er 35
(step 15 132). - The nunber of days of stay and "day" are entered by

keyboard 15thet epomlisd uhdecupiéedn ehtéy DR1deyeréPerkeyedibwsnunber D is
| oaded into the register 37 (step 135). As in step 132, a random nunber is =

read frbm tHkenailomsnOybeshegaroumtig ddcupiled 0addteB0123i Hbalbhe rrOI St er
36 as a subnumer B2 (step 136.- Previous Cl in the register 34 is
transf er r edseegcRalforst ofhE37)moathe(seePsi22)Ra2 is loaded with 0 (step =«
138), and Ra2 is subtracted fromRal in ALU 20, - .
. . In step 123, the contents of ADare transferred
%o Raz,_tﬁe enﬁ addréss.is loaded in%o Ral (step 124),
~and Ra2 is subtracted from Ral (step 125). The end. |
10 éddréss_of'the area containiﬁglthe informatibn_rélating
1 each_room of every class is referred to as sdch,
'For éxample; in the case of the first class, it is the
address of the location storing the- number of days.of
.-stayﬁmm the room_nuﬁbér 9. If the adiress of the
15 1ocatioﬁ_for reading D in step 118 is the end address,
the-reéuit of éubtracfion in step 125 is 0, in which
case Fl is 'set at 1. Otherwise, F1 is reset at O.
If F1 is 1 (step 126), all the rooms in the class .
concerneﬁ have beenjcompletély checked. Since no vacant
20 room has ’been found, "NO VACANCY" is shown on the displey
24, whereby the p:oéess is cqmplefed. (Step 130)-_If
Fl‘ié_Q (sfep 126), all the rooms have not been checked,
so that Ral ;s.loaded'with 1 (step 127), and Ral and
Ra?2 are_added, whereby the addiess of the location in

25 which the room number to be.checked next is stored. The.



whereby whether previous G is 1 or 0 is checked. |If 25 a is 1, the
subtraction result is 1. Fl is then reset at 0. Conversely if ClL is O,
the subtraction result is°"0. At this timg, F1 is set at. 1 (step 139). The
-state of F1 is checked (step 140). If it i8 0, the subnunmber A2 is
transferred fromthe 5 register 35 to the register Ra2 (step 141). \Wen
"F1 is 1, the subnunber 32 is transferred fromthe register 36 to the

‘régi ster -Ra2 (step 142).. Previaqus Gl is tyransferred fromghe register 33 to |
.tf%get regi ster IR’afF'eE'S1 ép°f4§§1.e aﬁz&'ﬁl%?sar%’aéi?fidﬁn%oé% eE?’E%EI 22& gpc _

t ransf dt h | St 33, t & (st 144). 1t wll b
LransTerr o 10 AREadfibeLd, 30,8 GIdEed® 8 Bebd dockbath eba on
1 ith f : V] @ d ' ad,. Si
() wiin voe ol Byer ERescha Sl el 9 s MSLPRSK HEaE o3 100,
0, this is | d.,.l the - .S t 14
o %o LRSS B RS ol ST g (HLEREIAEN, o

Ui lizing the address use

e D 508 84 e St AL od i oo ObeLe e
LR L Lo atgastise B SIIN Su WB duded orcliricnco
' - stay is read to check as to whether or not it is O.
| In this way the rooms are checked for the day
_ number.D. If thé number D for the'roém-with room number
10 N is found to be. O, the room number N is shown Sn'the
'_.displa§ 24 and is also transferred to the'regisfer'32
: (step-l31).5-The.c§unt on the’coﬁnter 19 at this time
_ig'réad'from the random number generﬁfor 17 as a
subnumber A2 and is ioaded'in$O'thé register 35 (step
15 . 132). .Thé»nurber of days of stay and "day" are
-entered by keyboard 15 (steps 133, 134). Upon entry of
‘day, the'keyed4ih number D is loaded into the register
37 (step 135). 4s in'step.l32, a random number is
- read from the random number generator 17 and loaded
20 . into the register 36 as 2 subnumer B2 (step 136).
| _ _ Previbus-CI iﬁ:the“regiéter 34 . is transferred.
to Ral (step 137), the register Ra2 is loaded with O
(step 138), and Ra2 is-subtracfed from Ral in ALU 20,
wheréby whether previous Cl is 1 or O is checked. If

25 Cl-is-l,-the-subtraction result is 1. Fl is then"

)
J



. loaged into the register Ra2 (step 148), Ra2 is 25 subtracted from Ral
‘t esult is transferred to. AD 20 (step 149), whereby the | ocation 56
[ ddressed. Current C2 in the reglst%g 34 is stored in the |location 56
(Step 150).. Simlarly the data in AD i"¥ transferred to the register Ra
(step 151), Ra2 is subtracted from5 Ral, the result is transferred to AD,
the location 55 is addressed (step 152), and current G in the register 33

| ocati ons sEesk £ 2 baveRsElo Y pa A dy °”t%”%r%°§ie? Cioﬁfe His ©

It R e R A e T

group of registers 30 t ke [ he card 2
(step 155). 15 ﬁié‘ §€£?ﬁ08§t N, q_@c(yﬂl g%e;a g%ﬁ;%@}rjom%R%M 40 and

| oaded into jtthe d quj s ssésnuaﬁeimﬁz%sl it G PEREESEn St DS 108, \

112, 115) for each Toom the roons may first be checked as to Donly, and

af ter - ast 00Md gy MUEMD £6 nbsrbguaterNRaal (AGEI1AT) At imgerR0r1 O the
room nmay be read out. \Wen the guest checks out, the number  of days of. stay
stored in tHe BAMeHe fsubntsbepoBRchBCcraedferred from the register .
36 to the register Ra2 (step 142). Previous Gl is
transferred from the register 33 to the register Ral
(step 143):.:Ral, Ra2 are added, and the result is -
10 trgnsferred,to the register 33 as current G2 (step 144).
It wili be understood thatlﬁy.steps 140-144,-cufrent
. G2 .i.s éalcﬁla.‘ced from eqzatilon (1) with use of A2 or
B2 selected by ﬁrevious Cl, and previous Gl.. .
Since‘theichnt on the counter 19 of the.
15 generator 17 ends with é figure 1 or O, this is loaded
;injo the register 34 as current c2 (step 145).
Utilizing the address used for reading the number of
days of stay in step 118'.D of register 37 is stored
in the location (ln this case, 57) for the stay day
20 number for N in the BAM 40, whereby the number of aay5"~
of stay .in RAM 40 is renewed (step 146).
The contents of AD, i.e. the address of the
location 57his-tranéferred to Ral (step 147), -1 is
loaded into the register Ra2 (step 148), Ra2 is . ..

25 . subtracted from Ral, the result is.transferred .to AD

P



"Il the area 61

. may_be changed to O. However, in response to aday or date change si
fromthe tinmepiece 26, 1 may. be 25 . subtracted fromall the stay da
nunbers (except where 0)°* 21 stored.in the RAM 40, for exanple, at
“a.m to renew the number of days. of stay.29Fig. 8 shows the steps of
~renew ng the nunber of days of stay. Wth reference to Fig. 8, a day or
.-date change 5 si gnal is produced fromthe timepiece 26. (step 160),

~wher eupon the total ngu rqQoms, M._.included_in. the rogran1|s stored
i (5¥eend4Bim 1perstan tan )-‘-°°ﬁ1*?e°%o@¢ o3 BRAFRBSFBeation (1. e

.#."?Z‘E'?c:)oﬁqrsé(??é%esﬁ%?ﬁé” d@%} 2B 34 oY Sfier ﬁﬁ;é%g(i?satieaé

Fromthe | ocat PBn SHAT PaRrer pan iy pAf 8L MRcKT Rratr LR eF R, e
B i< set e ato PR FIELRe BT ?s?%eg%?i%ﬂ{f’%%?:ips Ry HOGEE R ",
(Step 166)5 stgp 17@11@0&'%%‘%@6.#' A A P A5, Ondhegolisb of, s

- subtracted fron1 in st oaded W 17°Ra2 is

subtract ed frO%Réhdggsse(iﬁ(%e]@@'izP”Chﬁ&‘ectiﬁséﬁ% ¢ inl'}hésré%%%g*' n

the orlglnal | ocation 47 (ste _
' 33 is stored ln the locatlon 55 (step 153). Thus

the-cdntents'él, Cl of the locations 55, 56 are changed
to G2, C2 respectively.  The hotel code H is'trans~_
10 ferred from the arez 60 of the RAK 40 to the register
31 (step 154). Finally ail the items of data H, N, G2,
;C2,IA2, B2 and D in the group of registers 30 are :
sent to the.eﬁ¢oderl25 and-encoded“in the card 2 (step
- 155). .
15 - .  Although N, Gl and Cl are read from RAM 40
and loaded into the registers 32,'33 and 34 in the -
~above process (steps 108, 112, 115) for eéch'room, the
. rooms may first be checked as to D only, and after'a
_ room in,which D is 0 is found; N, Gl and Cl relating
20 toﬁthe room ﬁay be read out. |
| When the guest. checks out the number of days
- of .stay stored'ln-the RAM 40 for the room_concerneu
- may be changed to 0. Howé#a;, in'responSe*to-a day or
date change signal from the .timepiece 26, 1 mey be

25  subtracted from.all the stey day numbers (except where 0)

11



. ¥e- check whether or not the subtraction process has been conpleted for al
Lhe stay day nunbers, the nunber of roons, M is transferred fromthe area
Xf%? 25 . to Ral (step 170), [err] is Ioag dwith 1 (step.171), 22 Ra2 is
subtracted fromRal, and the result is aded into Ral and also stored in
area 61 (step 172). In this way, 1 is subtracted fromthe room nunber M
every tine the subtraction is conducted for one stay day 5 nunber .

Accordi ngly r | SN 0j cat nupper ~0k~areas faqr stay dayii
nunbers for %ﬁ?ﬁ'ﬁaﬁg ébyr?t. ?&é??dbdr;l’ pfrha(;lgeés)%a% seho%@b%gﬁbgaﬁ’fnéd °§ut. To .
check whet he N84 ot BeANEPY 7 QONEB, o is R; ~Rag | lL.eared to O '
(step 173), '{g{ggé‘l'vsegl&b?lr act 'edec#lr gin%*gl 0"%%hd %grsgséﬁoﬁa ?L?f t he

result is 0.g4ehBepw %@n%iniirf% A Ind & (57 CRagd Y dhaystate of Fl is
t hen checked (step 175). _ IT it is 1, the process for'Yhe areas for al

the stay day nunbers hagtiear Rrandd ego F@@peaseénaa§t69ndatwﬁeaa£?e F1
Is 0, data is transferred fromAD to Ral to effect the process for The &

~locatiorbof sbgnakxtsspryddamed B {lé cpidflec&adsi 6skeadrdodi,th 4 (step
177), Ral and Ra2 are added and the result i.s |oaded into AD (step 178).
Step 163 t hewkefeapoholthewsottal eadnbidr @0 roamy, Mpbincatideleinext .
| ocation to conduct simlar "’ S :
the program is stored in the area 61 of the RAM 40
(step 161). The address of the.location (i.e. location
47 in the present case), where the stay day number of
10 = the first room stored in the RAM 40 is stored, is
:loaded.into AD'(étep 162). - Since the locaiion 47:13
' addressed by AD, the gtaj day number D is read from
the location and trensferred to RAL (step 163). Next
RA2 is cleared (0) in step 164, and Ra2 is subtracted
15 from Ral. If the result is O, PL is set at 1.  Other—
wise, Fl is reset at O (step 165). VWhen Fl is 1 (step
166), step 170 follows since the readout D is 0. When
F1 is 0, 1 is subtracted from D in step 167, in which
Ra2 is first loaded with 1, Ra2 is subtracted from Rel
20 (step 168), and the resqlt'(D - 1) is stored in fhe
original location 47 (step 169). .
 .Tb check whether or not the-subiraétion'
process has been completed for a2ll the stay day numbers,

'the number of rooms, M, is transferred from the areaz 61

25 _-to Ral (step 170), R22 is loaded with 1 (step 171),




: : : : y
subtraction successively. Fig. 9 shows the-unlocking unit 10 on the door
Thé unl ocking unit 10 conprises the card reader 6, timepiece 65, control :
“circuit 66 including 25 * an instruction register, decoder, interruption
- control 23 circuit and the like, tine2267, flip-flop (FF) 68, unlocking
.- solenoid 69, ALU 70, arithnetic registers (Rol, Rb2) 71, 72, flag (F2) 73

for show ng the results of calculation, a group of registers 80 for storing
- K. various itens of data and RAM 90 for storing data. In this enbodi nent,

t¥e unit is heR82i AsusubdracFest fivom diak, Bprécthe wesdlpeisodosfiedime T

after .unl ocki ng. Upon |apse of the tine T, the unit is returped to |ocking
- state. A tinerisbojBadsaads gl minnesy imeanee 61 hetep lTﬁS-gr&Gp of
‘registers 80 includes seyen registers 81-87. The RAM 90 has | ocations
91-97 for storFR&SH"2N, & 18 SHLIragketdTomihm TREP AuBher HoeVerds data
fromthe card. 2. .or 4 andak | eases the | ock, when_ the secret 15 . nunber. Gin
the card data Fimenthhe s I i P IHCTTDOT PRReSEREr €8T nunber G
or GO storgd in.the locationQ3 ar 97 in the RAN 90 and.at _the s time,
when the ooay BHPORTMDGACOR A dag TiEer & PANBOLPethiE B EnE of

t$e'prEdeterniﬂﬁﬂbgglQELQQ%as?fOr'stay day numbers for.which the

subtraction process haS'ﬁét'ﬁéen_carried out. To check
'.Whether.or'not the number of rbomé,_ﬁ,'is 0, Ra2 is
cleered to O (step 173), Ra2 is subtracted from Ral
10 and Pl is set to 1 if the result is O. Otherwise Fl
is reséf-to 0 (step 174). o N |
| _ The state of F1 is then checked (steﬁ'i75).
If it is 1, thefp:bdess for the aréas for all'thé.stay'
- day numbers hes been completed, hence termination.' When
15 Pl is 0, data is transferred_from'AD'té Ral to effect
the process for the location of the next stay day"
nimber (step 176). Ra2 is loaded with 4'(step'177),
Ral and-Raé are added and the result is loaded into AD
| Q(sfép 178). - Step 163 theieafter folloﬁs to read the.
20  day number at the next location to conduct similar
. subtraction successively. | .
©. . Pig. 9 shows the unlocking wmit 10 on the
door 5.  The unloéking unit 10 comprises the card
'reader 6, timepiece 65, cbntfdl circuit 66 including

25 an instruction register, decoder, interruption control

Ll
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ati on 93.
reader 6is
nunber Gin

or B on the

“card data in
| ock is reIe%%%d

of Equation

t he specifyi-ng co

RO RAM S0 112" ACE (?’QJJ’%%" S ae Sl e blPip)

aSS|gned to
93, 94

. Ao I nvol ving the secret nunbers is that the secret nunber G read by the
avyf reader 6 is identical with or matches the secret nunber Gin the
Anot her relation is that the secret nunber G read by the card

in the relation of Equathm?%]) relative to 25 the secret
the | ocation 93, Equation (1) - 24 involving the subnunber A
card and the specifying code C in the location 94. Suppose the.

&&io@xgtﬁg' b8 edodd! teng,S%tﬁf idte ttiit@@ o ABe gt SBapgel ected by

'ncé 1 nt’hi's case't room

ocati ons
ionis

that the maigl seg1b1840B8!, 0L tﬂﬁ%f@%f?ﬁ .%lgg% f?lengﬁgﬂ_ ith the

secret nunmber GO stored in the ation

'S no assuned

that thé ar epfrfdus 92teMs. 0193a%5 and HAe GOAMW deyeigkodggat herein the

hotel code H, room nunber N, tinme setting T for . the tiner 65 and maid

secret nunbeln GRisrembedimentty, thiet fidifte ifd ineld gn Ghhidckisgtsfabée.

Wth reference to Fig. 10 show ng

10.

15

for 2 predetermined period of time T after unlocking.

Upon lapse of thé-fime Tj the unit is returned to
locking state.. A timer 67 is used for measuring the
time T. The group of registers 80 includes seven -
reg:t_stéfs 81-87. The RAM 90.has locations 91-97 for
storing H, N, G, C, D, T and GO. _
“The.unlocking unit 10 reads dzta from the
card 2 or 4 and releases the lock when the secret
number G in the card data is in one of the following
relations to-the.secret number G or GO stored in the

location 93 or 97 in the RAM 90 and,at the same time,

~ when the stay day number D in the location 95 of RAK

20.

relation is that the secret number G read by the cerd

25

90 is not O. One of the predetermined relations -

involving the secret numbers is that the secret number

G read by the card reader 6 is identical with or matches

the secret number G in the locetion 83. Another

reader 6 is in the relation of Equation (1) relative to

the secret number G in the location 93, Equation (1)

9&§R henfegf%% e Io 93ﬁ1%§ g?gS?hg Gl, Cl. The'w

the rel ation

&

-

N



_ the .steps of unlocking with the unit 10, a card 2 or 4 20  is inserted

~info. the card reader 6., wheteupon the data on the card 2 or 4 is read

_ | oaded into the- group of registers, 80 (step 181). His transferred from-
“the location 91 in the RAM 90 (step 182) €6 Rbl (step 182), and Hin the
“register 81 is transferred to Rb2- (step 25 183) to check the hotel code.
- Rb2 is subtracted from 25 Rol. If the result is 0, F2 is set to-1.

herwise, F2 is__r gset tQ 0 (st The_state of the fldag F2 is then
Hecked. F2 WHPHW-1§F§.#Hﬁ<§H¥§?4Pe% @h%”c%rﬂnngﬁ Fﬁ?g &8thdheic, so

th t st 186 f ol . If the f F2 O,
' th?s ;snglocat es st%ﬁgll\éffﬁ'él%?ﬁ"’c?? scscjd‘b %é?f:g ?a_gu éﬁ)roo@&é’PPé"gt é&l%gnat e::IS

The T oom nunbet o AR R e%%““@mh%%g%ﬁé*ﬂg ng%ﬂﬁg?%ﬁ?ed%gdﬁbﬁ
RGN e ToCknp FRisield fhep $hELAREEY) 7

dhich is 15(st apnbd%s Wikl a5 Ll Lhewlunbetathon gg ﬁppagibﬁeq&qnt he' |

~ Step 190 folloms for checking 15  the secret nu
‘process is tergshabad sHddaiy wniﬁlﬁﬂgthétsaﬁr&ﬁﬁéfﬁﬁztBi\tBQhe registers

:_83 87 are
selected by the sneclfylng code Cl.- Since in this case .
the room with the number N is a351gned t§ & changed
‘guest, G2, C2 on the card are*stored in the.locgtions _
10 93, 94 of the RAN 90 in place of Gl, Cl. Still another
: relatién_is-that"the-maid.sec;et number GO on the maid
'card 4 is identical with the secret ﬁumber.GO stored
_in the location 97 of RAE 90.
It is now. assumed that the areas 91, 92, 96 97
15 of the RAN 90 have stored therein the ‘hotel code H,
room number N, time settlng-T for the tlmer 65 and maid
secret number GO, respéctivély,'with fhe flip-flop 68
in reset state. Withfreféreﬁéé to Fig. 10_showing
- the. steps of unloéking witﬁ'the-unit 10, 2 card 2 or 4
20 | is inserted into the card reader 6, whereupon the data
on the card 2 or 4 is read -and 1oauea 1nto the group of
' reglsters, 80 (srep 181) B is transferred from the
location Gl in the RAE 90 (step 182) to Rbl (step 182),
- .and H in the register 81 is transferred-to'sz"(sfep

25 183). to check the hotel code. Rb2 is subtracted from

IR



| ed with current &, C2, A2, BZ and D and that the locations 93, 94, 95

Ty fj M 90 have recorded therern 20 previous Gk, C and D. In step 190,

n the location 93 is transferred to Rbl. Next, G2 or GOin the register
.83 is transferred to Rb2 (step 191). RB2 is subtracted fromRbl. If the
result is O, F2 is set to 1 (step 192). Oherwise, F2 is reset to 0. The
state 25 of F2 is checked (step 193). If it is |, step 194 - 26 -

. v
contains Gl B o BheAS TS ohS Bt RPng ISt ed ot ee AR are
ard has beok® oE8ERY O3, S XApEhENSRT: Bkt alare 34 VRRBAY, %”ew

t her ef o t th
haseetﬁeerelgglon dfqﬁgﬁ%tlo 2a£€ 6¥n§éfécgggéeg6?§ ?gtﬁgﬁﬁgzrre ??onrtﬁg
| ocation 94 g BAM %1&Lﬁﬁknr§@fhsoRe&atss%aenlbea%eQIwm%hﬁ% @%&%&:204)

Rb2 is subtracted from Rb e result is 0, F2is set to 1,/or it »

I's 1, F25is k@setrolomy SuindeddP RO5)1£VWRE £2akS#. ist en: %Qlefiﬁ@ﬁ&%&ﬁﬁ for
- selecting A2, and. if it is 1, step 209 follows for selecting B2 (step 15

206). |n either Q@%ecdihlibtiﬁhﬁﬁsﬁfemﬂ 93ihe brotessf Uy adradrdyed i rst -«
(steps 207 and 209). Wen F2 is O,
without unlocking. .
As is the case with fhe.Checking of the hotel
code H, the room number N in the location 92 of RAL 90 |
10  is transferred to Rbl in step 186. N in the register.
82 is fﬁaneferred to Bb2 (step 187). Rb2 is subtracted
from Rbl. If the result is O, F2 is set at 1 (step 188)."
#2 which is 1 (step 189) indicates-that the number N
is an authorized one.; Step 190 fbllows for checking
15  the secret number G. If F2 is O, the process is
termlnateu w1uhout unlocking.
_ It is assumed that the registers 83-87 are
. loaded with'current.GZ‘ C2, A2, B2 end D and that the
'1ocatlons 93, 94, 95 of RAM 90 have recorded therein
20 nrev1ous GlL, Cl and D. In ‘step 190, Gl in the location
| 93 is transferred to Rbl.. Next, G2 or GO in the
register 83 is transferred %o Rb2 (step 191). Rb2 is
subtracted from Rbl. If the result is 0, F2 is set %o e
1 (step 192). Otherwise,'FE is reset to 0. The state

25 of F2 ig checked (step 193). If it is 1, step 194-



A2 i.s transferred fromthe register 85 to Ro2 (step 208). |If F2is 1, 52 s
is {transferred fromthe register 86 to Rb2 (step 210). @G in Rbl is\addgd
to A2 or B2 20 in Rb2, and the result is |oaded into Rbl (step 211). &2
“is transferred fromthe register .83 to Ro26(step 212) and Rb2 is subtracted
fromRbl. |If the result is 0, F2 is set to 1, whereas if it is 1, F2is
reset to O (step 213). The data in Rbl is the sumof G and A2 or 25 B2,
agd the data in Rb2 is G, so that the subtraction 27 result, when O,
‘means that the odedthunpéien Git dadOc2s¥ami 20y dkeexelcartiedn of Equation
(1). Step 214 there- for follows for unlocking. Unless the subtraction
result of step 213 is 0, €§ Bnel EPCaF&oRob3i ALt RAM, 80 conta ins @lof

Equation (1). nsequently jf F2 1s0 (step 214), the process is termnated
qu-t hout uElI z)cki"‘iﬂ%ﬁef%&‘? %%%“?ﬁeézeegg%agaﬁbg%!SFQP&% SR CREYN SRR S he
secret nunber hqorne qn the card. 2 are in, redeternmned relation. (e.g.
-Eguationu(l)),%.eiqg%uf&E?f&ﬁééfbﬁﬁnF% uﬁagcg9rwﬁ§ﬁpgh§§'Zligﬁébealg t%at
E

15 nc Lo, g A 5508 S 0pekd, SRS LHBRAOSR 0BT Y

90'for the “renéwal “of tThe secret nunper | _
e, 84 1S ULk Fdk | Aiffeed N . tsaﬂsgauﬁé%?? bR 23R! £4
' two numbers Gl and G2 are checked as to whether or no%
they have the rélation of Equation-(l). In step_ 203,
Cl is transferred frém-the location 94 in RAM 90 to
10 Rbl. Rb2 is then 1daaea with O (step 204). Rb2 is
" subtracted from Rbl. 'if the reéult'is,o; F2 is set
td‘l,/or if it is l,éFz is reset to O (step 205).
- __TWhen F2 is O;'step1267-is éxeéutei;fof selecting A2,
and if it is 1, step 209 follows for selecting B2 (step
15 .- 206). In either case; Gl in the location 93 is trens-
ferred to Rbl first (steéps 207 and 209)._ Vhen #2 is 0,
A2 is trapsferre& from the register 85 to Rb2 (step
- 208). If P2 is 1, B2 is. transferred from the register
86 to Rb2 (step 210). Gl in Rbl is added to A2 or B2
20 in'Rb2, and éhe result is ipadédhinto Rbl (step 211).
G2 is transférred'froﬁ_the'regiéter 83 to Rb2 (step 212)
‘and Rb2 is subtracted from Rbl. If thé result is O,
o ?Z-is'set to-l;.wheréas if it is'l; F2 is reset to O
(ste§*213). The data in Rbl is the sum of Gl and A2 or

25 B2, -and the data in Rb2 is G2,_50'thatithe'subtraétion



i

r 67 is

i ssued subsequently (step 216). Further Din register 87 is stored
e location 95 of RAM 90 (step 217). After the foregoing processing,
setting 20 T stored in theltxxuipn 96 of RAM 90 is read, and the

set for the tinme (step-198)<' At the * sane tinme, the

- flip-flop FF is set (step 199), where- upon the sol enoid 69 is ‘actuated,
which in turn opens the lock. Tinme is nmeasured. by subtracting 1 fromthe

2 eSOt ente fln £ NEnhLARD, Ohelhned LA e TWdiel MU ETYAL elr%%%t’&%'sieéhe -

202). Thus

' d t I t I _Sstate
during the pr%ﬂg%gdggggfggn %fo%"ryed% %L@h@')tmlrresatnegs%?'l h “st ep200

may al ter nat#osed Vede1 ohkeehed uh oeWaACt g did %wé&% B.Qéc Rb2- Si nce

Gl in the |location 93 of RAM 90 has b€en renewed to

data in the

10 card is to be used for unlocklng ("YES" for step 193

y step 215, the
FEHLTE o5 £ 83+ 80t ohes ihe daha duy tdie éﬁ%d@”lﬁ&ﬁ‘@ef%iﬂﬁ sane

IS case,

step 194 fol4iww dDrEghatkbno(Lhe sCansdyagnvlieris #rad. 0D ifephe

| ocati on 95
(step 195.)

of RAM 90 is transferred to |, and Ois then |oaded into Rb2

.214&;2tbespbocassedsfmemmﬁhh¢e@thtHdutranaﬂékiﬁg.

2hus unless the secret number stored in RAM 90 znéd-
the secret number borne on the card 2 afe in the
predetermined relation (e.g. Equetion. (1)), it is
1m00331ble to unlock.

' When sten 214 reveals that F2 is 1, .current

G2 in the regmster 83 is stored in the location 93 of

RAN 90 for the renewel of the.secfet number (step 215).

Further C2 in the register 84 is stored in the loca-

20°

tion of RAM 90 for remewal in prepération of the card

to be issued subsequently (step 216). Further D in
register 87 is stored in the location 95 of RAE 90
(step 217). |

After the foregoing nrocesslng, tlme settlng

T stored in the 1ocatlon g6 of RAE 90 is read, and

the timer 67 is set for the time (step 198). At the

seme time, the_flipffiop'FF is set (step 199), where-

~upon the solenoid 69 is actuated, which in turn opens

25

the lock. Tlme is measured by subtiracting 1 from -the

contents of the timer 67 at a predetermined interval

&



15 O F2 is.set to 1. Clhermnse P2 is reset to O {step 196). F2, if
smeans that Dis 0, so.that in thIS case the process is termnated wi t hol /
tunlocking. If Dis not 0 (F2 = step é . is executed to set FF to hold
*the unit in unlocking state for the pr edet&r m ned 20 period of time T.
Since..the mai'd card 4 contains no room nunber data N (zero contents), step
189 proves "NO."- In this case, the maid secret nunber GO is checked in

218. F h t f d 25 t
Br and 00 | n THET gt (oA Beake PrdheB] BT Rerts ¢ vo WSF T4 219).
Rb2 b | . d F& t.t.o 1. If
ot helr\?m :g t’r?gclt ?Z‘:ré;%goﬁ OF(%%e%Qgig ﬁglb%\ﬁ E o Tg‘ust ee“t "roﬁ.mber in
the |ocati on 9heleesidAinTBYElnE Batl HHe1E 72 g g ihersgﬁy h dfigdesult

that the process is term nat W t hout un ocklng step

D in the |ocatiyme YredeftMDOd Spbtangf gk opRO1 2
-l gaded into Rb2 (s?g% 523) and Fbg S subtrgg?ngfroﬁé &F% %%eé%ul &

‘whet her or 5not S}dps 20 =P Qﬂ‘ﬂérnativémg Bldbteﬁl‘éb*t@ﬂ 'b?s%ltfb'c'r%c(%lo%z | s
set to 1. If otherwise, F2 is reset to whi ch case D is not Step
/236 therefore mmﬁhmuse dDRHE. ém@dkﬁzmnth 1 -1 is subtracted from
Since 61 in the location 93 of RAM 90 hsas
been reneved to G2 by stev 215, the daua 1n the register
83 matches the date in. the locaulon 93 when the same
10 card is to be used for unlocklng ("YES" for step 193).

. In this case, step 194 follows for checking the'stay

ay 8%

dey number. Pirst, D in the location 95 of RAM 90 is
_ﬁ;anéferred!to Rbl, and O is then loaded info'RbZ'(step
195).. Rb2 is subtracted from Rbl. When the result is
15 O, F2 is set to 1. Otherwise, F2 is reset to O (s£ep '
196). 1F2, if 1, means that D is O, so that in this case
the process is terminaféd_without unlocking. ff-D_is
. not 0 (72 = 0),-step-l9&-is_executed to set;FF to
hold fhgfuﬁit.in-unlocking state for the predetefmined-
éO - perlod of time T. _

Slnce the m2id card 4 contalns no room number
¢ data N (zero contents), sten 189 nroves "NO." - In this
_case,-the.maid secret number-GO is checked-in step -218.
Firsf, GO in the location 97 of RAM 90 is transferred |

25 +to°"Rbl, and GO in the register 82 is then transferred



(ste
di ngly

t he nunber of remaining day%aof stay stored in RAM 90 is

of stay day

reduced by 1 upon | apse of every day when 20 the maid unl ocks the room

After 1 has

been subtracted fromthe stay day nunber D in the |location 95

Dyn/Rbl and the, result is |oaded into Rbl (step 227). 15 The data (D-I)
| Jis stored in the location 95 of RAM 90 for the renewal
p 228). The hotel maid unlocks the roomonce a day for cl eani ng.

f RAM 90 { 228 he da nb D, 0 t 25 =4
U R CRE S Rk -by%@%% Fo G5t 08 e et S wb 3, P R, neva
0 th 95
nr9§¥% éd%§$§8|q§ resp&%§% %wmggys%fr%é?éggﬁﬁﬁggggaéﬁalOfrom

unl ocking p
(subtractio

- RAM 90 can

“the tinmepie

When a day change

(step 231),

- as steps 22

renewal f
avai |l abl e f
" predetermn

10

R A A M

si'gnal® i's prod

or a nultip |C|ty of roons, each of the nalds I's assigned
efernihgo8E é@kngha:a_mmﬂga@swmpi)

When #2 is 1, D in the location 95 of RAE 90
is transferred to Rbl (step 222), O is loaded into Rb2
(step 223) and Rb2 is subtracted from Rbl to check

whether or not D is O (step 224). If the subtraction

- result is 0, F2 is set to 1. If'otherwise,th_is*reset

15

20

25

to 0, in which case D is not 0. Step 226 uherefore
follows. " Bb2 is loaded with 1, 1 is subtracted from

D in Bbl and the result is loaded into Rbl (step 227).
The data (D-1) in Rbl is stored in the location 95 of
RAM 90 for the renewal of stay day number (step 228).
‘The hotel mzid unlocks the rodm once é day for cleaning.
Accordingly the.number'df remaining days of stay stored
in RAM 90 is reduced by 1 upon lapse of every day when

the maid unlocks the room.

es.

e a day
h t

Zﬂ?%ﬁaggghr %Pge?'gfscu i chgt gafd,%}elr}ﬁp% Irfga?&téat ion é B8 he

Ebé§£§@§r2§ ,288%n ke result tpa*“‘ﬁbanf6 gkity of maids-are

After 1 has been subiracted from the stay day-

number D in the location 95 of RAM 90 (step 228), and.
‘also when the day number D is O (step 225), an unlocking
process is executed by step 198. -

The daily renewal (subtraction of 1) of the

&

i



d

sav0|d trouble that would occur 15 when the maid in.charge changes o
maid card is lost, it is desirable that the maid card, |ike the guest card,
*be adapted for the renewal of the secret @@nber. Although t he presence of’
the room nunber N 20 - distinguishes the guest card fromthe maid card
according to the enbodi nent described, the magnetic strlpe on the card may
have recorded thereon an identi - fication code.for i.dent i f i ng the type of

the card. In tEX£RT RbeE pEprededn fhet REegudst ofn é-Yeil’JZS ; code
representing t re.stored,in the RAM 90. After the hotel code H
'hag been. cgecﬂtﬁdmﬁfg?eca)?%rﬁ $9 cin FF8H°B§&etPe&ddﬁﬂom K& tearchangeonpar ed
W h that Stored el 058 L0BLRLNSCREY, | Bl ok ee e T the.
uest is expre used as the, tijte. qQne hour
gﬁ used as ?he%ﬁ%dﬁeﬁﬁ @foﬂ%’éﬁﬁgt tPHEm?ﬁ?H tﬁlétent Fe 54 £hanes i ngfto
.the length t t Y re d on | apse o
o ot o b 5L S é%%.?%%ﬁ?%@ 519nder) HeE o) Y, 70

Instead of usi NGHeAP SIPNUTe{S §uBPHaBted from D only when D is not -
0, by the same stevs aS'stens~222 to 228. The result
-1s stored in the locatlon 95 for the renewal of D

(steps 232-238).

10 - S When a plurality of maids are available for
f 2 B a-mu;tiplicity of rooms, each of the maids is aésigned
. | predetermined rooms for cleaning so that each of

_the rooms may be unlocked only by the maid in'chafge
thereof.  Further toiaVoid'trouble that'would occur
15 when the maid in chargeﬁchanges_br the méid card is
lost, it is desirable thet the maid card, like the
guest card, be adapted for the renewal of the secret
number. “ | . |
_Aithough the presence of the Toom number N
20 distinguishes the guest card from the maid card
according to.the’embodiment-deééfibgd,ithe magnetic
stripe on the.card-maj_have"reébrded'thereon en identi-
fication code for'identifying“thé'type'of the card.
In this case, a code representing the guest and anothsr

25 .code'representing'the maid ére'stored in the RAI 90.

the rooms may be unlocked only by the maid-in charge thereof. Furthd(égb){
r €
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feg\or-nore subnunbers may be prepared so that one or a plurality of

4 ers will be selected by the 15 specifying code C. In this case,
he de Cis not one of two val ues, ihz O or 1, but is selected from

three or nore values. Wth the enbodi ﬁt descri bed, either one of the

subnunbers A2 and 32 is selected wth use of previous Cl, when current &

I's prepared 20 by the card issuing device 1 and al so when the unl ocking.
@

Ul o o heC B eI s Lo§aEviOUSs BeBhlchUCLBRl GhAlGdbiAGe
quation (1).

relation of- he current specifying code I's Of "course

‘usable for tREINP WIS redd from the carll §s ¢2mPROWR i &xigmplified
card issuing 32 process, in which the stay day nunber is not considered

at all. Accerdred \ird A0 nsebehad tEenebirlick s’ eoontRed: Yrddwsde® d, nor

is it stored in the data area of RAM 40 for each room The registor 37 is
unnecessary. in acboerd=ames withnbhedresdid.into classes. . Fig. 12 does not
show t he process for addressing the |locations in RAM 40. The
nunbezai Bdi cati ng. vacafthiboneherengvhnobnsaagi sifl dhe( putesshdwn). Wth
reference to the 10 di splay, the hotel cl'erk enters the nunber of an
- unoccupi ed r exprwisstedisin ddayhewkebonedday usedpasithe unit time,
-one hour may be-qséd as the unit time for measuring
time, such fhatfthe data.relating to-thé;length of stay
and stored in the memory can be redﬁced upon 1apsé. of
10 a predéetermined number of ﬁnit hours,-e.g. every 6 or:
12 hours. | | |
. _ Instead_of'using two.subnumbers-A eand B,
three or-more subnumbers may be prepared 56 that one
or a_plurality-of'éubnumbers will be selected by the
15 specifying code C. Inuthis case, the éode C is not
one. of two valuég,_i.e. 0 or 1, but is selected from
three or more_values. With the embodiment descrited,
either one of the subnumbers A2 and B2 is selected
" with use of previous C1l, when current G2 is prepared
20 by the card issuing device 1 and also when the.unlocking
unit'lO ghécks ~whether or not @revious Gl an& curreﬁt
. G2 are_iﬁ_the relation of Equation (1). The current
specifying code C2 is of course usable for this
.~ purpose. |

25 . ) Fig. 12 shows a more simplified card issuinz



. The-keyed-in room number is |oaded into:the register 32. The keyboar .»';..
« ha§.a start key, which, when depressed (step 242), step 243 et sea. ake _

performed. 15 The process from step 243 _through 257 is al npst the sane as
‘the process fromstep 132 through 155 in B, 7 al though different in
~order. Each of the steps in Fig.. 12 is given in parentheses the

~correspondi ng step nunber shown. in Fig. 7 and will not be described. 20

FLg- 13 shove Lhg, ol 0okt OwRE 86°35.0bepe du 9pkiG: Y (ndf Exeetiere

_use of a card prepare rocess o e card bears no §¥g

day number, whide g0 i ﬂcE@frémh&l%Ps%e %%g @%W]?Q@fnéﬂ?aé&mreé@“ﬂ&?d

not |nclude the [ocations for D a .The register

not. necessary, &ht{gé.caF8g ror3§sp'§.€tc%96%1‘éfa Rird thd I@a@t@w@twlm t he
'sanme as the process shown in Fig. 10, exclusive of checking of - the stay

~ day nunber (stepy A&4-48<h. r6bAGKI PaeOreliettr AT A rides gy 221) and
-renewal of the stay day 5  nunber with use of the nmaid card (steps -

222-228). Bpch Dhe theoms eppecholli Givideds igiteeridasenn r nondidticdsp
~nunmber shown in Fig. 10. In steps 283-289 (steps 207-213), A2 or B2 is

~added to preV|qmstckhownﬂhehprbeeesrﬂmn aﬂmrasamﬂz tHe lodatiemsadhtion
 mhtches current & is checked.
RAM 40. -
The numbensindicating vacant rooms are given
on a disPlay.(ndf shown). With reference to the
10 _dlSplay, the hotel clerk enters the number of an -
unoccupied room with use of the keyboard 15-(Suep 241).
_The keyed—in rocm number is loaded into the register
~32. The keyboard 15 has a start key, whlch when
depressed (step 242), step 243 et seq. are nerforned
15 The process from_step.243_through 257 is almost the
same as the process from step 132 through 155 in Fig. T
although different-in order;;_Each of the steps in
_Fig.;lz is given in parenrheses the corresponding
‘step number shown in Fig. 7 endhwill-not-he'described.
20 .Fig.'13'shows the_uniocking ﬁrccess of the -
‘unlocking unit 10. executed with use of a card prepered
* ) _byjthe;procese of Fig.'lzf Tne_card bears no stay day
" number, while mo meid cara- is used, so that RAM 90 of
. the unit 10 need not 1nclude the locations for D and

25 GO. The register 87 is not. necessary, either. The



: Aktrnatively A2 or B2 may be subtracted fromcurrent &, and whet her or

-

“n 0

pr Qce

result matches previous @ nmay be checked.

Fig. 14 shows this
First, current & is transferrgd fromthe register 83 15 to Rb

(steps 302, 304). . Subsequently, in accd? dance with the state of F2, A2 or
B2 is transferred fromthe register 85 or 86,to0 Rb2 (step 303 or 305). Rb2 -
Is subtracted fromRbl, and the result is |oaded into Rol (step 306). @

in the locatjgn

f i ferred o Ro2 (step’ RO i
subtract ed-f?%?ﬁ%%??ogsﬁ&%gg; sjts(z)oslu %%Q'g%%%ieiﬁégt 891%ﬁ(esat§ﬁ sgzzion 2
| t t . Dl f - f I ' [
Come of \the PEoegs8 Saom) 14 B Ao D o ReTUSIEE K8V ChBbItBeoRE 0T g

a function hV t t bat B k sugh.a card will be
termed a "ngg#%rgtgﬁd,gﬁ?o@%%éﬁ?t‘ﬁf%ﬁﬁggi?ﬁgéﬁ%ftg%s?Fggng i§§ le. A
code, identihyi@dchoa (Btleds QABL2ZEY T ha NEERewal SPECEAYI @Qggoa -and

subnunbers are recorde

on"a 5 magnetic stripe on the nast cafd. On

the othes hapgmbérceiehnlf ase denttie imgid hear@s{etepsr d22s0086t . nunber and
previ ous specifying code are stored in specified |ocations of RAM 90. The

data on the Emshesfcahd ssepmaddFide Ihrisrebder Shewbbebebbbatiekecks

whet her

. 20

15

25

stev numter showm in Fig. 10.
) In steps 283-289 (steps 207-213), A2 or B2
is a@ded to previous Gl, and whether or not the resuls
of the addition matches current G2.is checked.
Alternétively A2 or E2 may be subtracted from gurrent
G2, and whether or not the result matches previous Gl
may be checked. | Pig. 14 shows this process.
First, current G2 is transferred from the register 83
to Rbl (steps 302, 364).  Subsequently, in accordance |
with the state of F2, A2 or B2 is transferred from the
register 85 or 86 to Rb2 (step 303 or 305). Bb2 is
subtracted ffom Rbl, and the result is loaded into Rbl
. (step 306). Gl in the lqcafion 93 of BAM.Qo:is ~
transferred to.RbZ_(ste§'307). Rb2 is subtracted from
BRbl. P2 is set to 1l or O acdording.té the subtraction
result (steps 289 and 213).
. In place of a master key for uniocking all or
some of the .rooms of a hotel, it is possible to

prepare 2 card having a function equivalent to that of

*

s .

-
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10 ..or not the two card identifying codes are identical. Wen they are
«fodnd to match, the secret nunber on the card and that in RAM 90 are
checked for a match. The lock is opened when the two nunbers are found .
-identical. If the master card is |ost ‘or Bgen there 15 arises a need to
~“change the secret nunber on the card, a master card is issued bearing a
- secret nunber and subnunber. which satisfy the relation of Equation (1), for
. exgnple with use of previous secret nunber and specifying code. Wen the
néw master cardiie msstefokeP0 Sunhoekicrgd wtidds bei ricrared @ Stmegrs: &79- 292
- (203-316) -are executed to.check whether or not the previous and current
secret nunbers eardi'’h %o Wbu@hethﬁnwlpékapgonn@uﬂjoedﬁ epaldecaJokrli ti on
that the master card identi- fying codes are identical. - Wen the two
secret 25 nurﬁ)é%aﬁr%d¢%'ﬁh§ﬂ-6gb§hﬁnmﬁﬁéeﬁ‘r s8@flar HEGTE T STURY S, 35
the secret nunber and ‘£e0|f ng ﬁode in RAM 90 are renewed. After the
secret nunber neded, S eSPBE’H@b(?Sﬁc@Fﬁea'e&Pé'd&ﬁer?&blae only with

‘the new mast er card and c an, no ot ‘b ened with t previous 5
cardSuch o MR ELS ERIPE 08 4BBARBa R, By ) iR S FE
'nanagers Wil e the Lg . a use a central
‘pfocessing uni ,fa ‘2%%%2# f %&%@?ﬂf&lﬁg the gg@;h%g d, secreq: numte

and previous specifying code are-stored'in specified

locations of RAM 90. The dzta on the master card is
reed by the card reader 6, which first checks whether
10 or not the two card idenfifying codes are identical.
When they are found to metch, the secret number on the
card .and thafiin RAM 90 are checked for & match. The
___.lock is openéd When:fie two numberé gre found identical.
If-the'master-card'is“lost'or when there
15  arises a need to change the secret number on the card,
2 master card is issued bearing a secret number and
subnumber which satisfy the.relation of Equation (1),
for example, with use of previous secret number and
épecifying-code. When the new master cara is used for
20 *  unlocking, steps similar to steps 279-292 (203-316)
- ',are'eiecuted t¥o check whethef:of not the previbus=and
current secret numbers gre inwa“pre&etermined:relation,
o " . subject to the con&itidn-that'the‘master card identi-
| fying codes are.idénticél; When the two secret

25 numbers are found to be in the predetermined relation,
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¥ oprocessor, the unlocking unit can be conposed 10 of various

i.gal circuits in conbination as seen in Fig. 15. ‘Fig. 16 shows out put
als fromcircuits included in the unlocking unit 315 shown in Fig. 15.
re specifically, Fig. 16a shows the opration in a steady state which
does not involve, for exanple, 15 renewal of the secret nunber, and Fig.
16b shows an operation involving renewal of the secret nunber. Flg 15

ol oo d_ 69, “hA BRCTRAr B %%gﬁ.eéwc@E%Qﬁwtimgoav%‘efn'léﬁéfx@faﬁ‘)%si?eﬁ(?ﬁ "
 Shown in Fi GRS as BEreTeI e ST S ﬁééfééeﬁﬁyﬁﬁg%ﬁﬁlzf?ghi

Chat '8 seconithonaryossaipsdad 't Madpifid Wity vy phl hﬁeaa'v-hl)?n 2 eard
presel | T Gara aaratpelf) ORH T RE Bagled i’ fhe' BeRlPudlc, 6T

stored im t S 81 of | L Q has
stored tslher g?aﬁéig:g Eg%gte Sé&% eau%o%n?nurﬁgrwhlfg%rg nggréb (XR)

and speC|fy|ﬁ@ Bafe ghpégahsoigegmawaaﬁégg§§1and roon1nunbersN in the ‘.
registers 81," 82 and the first

While the unlocking unit 10 is. adapted for

; use with a central rrocessing unit, espeglally with
a microprocessor, the unlocking‘unit'can be composed
10 of verious logical circuits in combination as seen in -
| ?igt.lé. Pig. 16 shows output signals from circuits.
included im the unlocking unit 315 shown in Fig. 15.
More specifically, Fig. 16a shows the operafion in a
steady state ﬁhinh does not.involVe, for example, -
15 renewal of the secret number, and Pig. 16b shows an
:qperation'invoiving renéwal of the secret number. -
Fig. 15 shows a card reader 6, a group of registers
80, a fifst.ﬁemory 90 and a solenoid 69, which, for
conwénience sake, are givén the same reference numerals
20 as the card reader, group of registers, RAK and s&iénoid
shown .in Fig. 9, respgétively. ‘The unit 315 of fFig. 15
has functions equivaleﬁt to those illustrated in the
flow chart of Fig. 13. | |
It is assumed that a second memory 376 has

25 stored therein Gl or G2 read from a card 2 in the -

Lt



" menety 90 are conpared by a conparator 354A,- and when they are f ound <;éf//)
widentical, a match signal a is produced. 10 The nmatch signal a is fed—t0 .
.a differentiation circuit 388, which produces an output to open a gate 389.
+The secret nunber .G stored.in the second ﬁ%nnry‘B?G is transferred to an
“area 93 of the first menory 90.  The G s of. the register 83 and area 93 are
:conpared in a 15 conparator 354B. Wen they are found identical, a match

CPoui t 359, whPERcEairky oKL bt ifidn " Aorrir B1a8Tanbonts) boen
Dredet ormnod pBFTSa et ErSe CEag (R i M (I L N2t i CBR FRBATOTORE ne
or et of i ned perradt SPEEng SN h VAT 1B 0k BB Tarathe ase
Thi s i deteet of byTa aifforentie et nefleny B0 Bl torad MR L oot
ol Sared of 1ho dara et he TLest et WY I R Ll s

|f the hotel cosind.specafgingoaodenioar (dY) or e RAEelcdWaIe S i n the
regi ster group 80 and first _ _
- . - room numbersN in the registers 81, 82 and the first.
_ memory-go are compared by a comvarator 354A, and-when.
they afe'found.identical; 2 metch signal a is.produced.
10 Thé match_signaL'g is fed to a differentiztion circuix
; B ' '388,'wﬁich produces an cutput to oven a-gate'389.. The
;-' : secret number G étored'in the second memory 376 is
__transferred to an_a?ea 93lof'the_first-mem5ry 90. The
G's of the registef 83 ahﬂ aréa~93 are compared in =z
15  comparator 354B. When.they are found identical, a
| match signal b is generated. The two match signsals
2 and b are sent to an AND circuit 359, which in turn
: produeeé an output to actuate a ﬁonoétable multivibrator
~ 358. ' The ﬁultivibrétbr 358 producés an 6dtput for a.
20 "predetermined period of time (corresponding to the
timé;setting T'f§r~the_timer 67) to energize the-
¢ : '-_solenqid 69 and open the‘100k for the predetermined
period of time. When the output from the multivibrator
. 358 falls upon lapse of fhe time, the output from a NOT

25 circuit 399 rises. This is detected by a differentiz-



y 90 are not identical, at |east one of the match signhals a and b is
nof._groduced, so that.the lock will not be opened. 10 In the -
p ddnce of the signal a because the hotel todes H and room nunbers N are

i §ept i cal respectively, but in.the .absehte of the match signal b since the
secret nunbers G are not identical, a signal given by a NOT circuit 385
causes an AND circuit 380 15 to produce a signal c, which is fed to AND

[ [ 381, . 382 l he .tlip-fl 379, - whj ' h f . At
Cignal o reptiRrpEreREroRaPe #iume B oo etk B STEFCROERSERE 1iror
90. | d LS+l I o , s CaUSI he AND
Cirout 20 xHIF 80 Fe ekt oy R U iba Gl R 15"y TeRRt ™

di fferentiatyd Lread-d 3 h Ci | Ly s I, 4 : Qe t a;signal -e
to open a ga‘%gntégédf,&%%egédtﬁ§?tﬁ’k?nus! ertt i’s %‘e‘l ?é?legffﬁﬁ'ﬁeﬁ%n%gr A2 is-
sent to an agkleg 378. When the specifying code Cl is O, the 25 signal d
Is not given, wth the result that the NOT 38 circuit 382 geherates an g
out put i ch causes therAReChbWll c382d & R U Msthb@rs - N, TehS out put -
is detected by a differentiation circuit 393, which produces an out put
signal g, th#tehyecpeti ngnbegst @ 35 thelAregiTter otdp SheasuibpiRber B2 isa
sent to the adder 378. ' : _

memory 90 are not identical, at least one of the match

signals a end b is not pro&uced,_so that _the lock will

nov be opened.

0 ' In the presence of the signal 2 because the
hotel codes H and room numbers N are idemtical -
respectively, but in the absence of the match signal 9' .

'since the” secret nugberé G are not "identical, a signal
given by a NOT ecircuit 385 causes an AND Circuit 380

15 to produce a signal ¢, which is fed to AND circuits 381,
382 and 2l1so to the flip-floﬁ 379; which-is-therefore
set. A signal 4 represents the state of the specifying
code Cl stored in the-first menmory 90. If the code Cl
.is 1, the signal d is produced, causing the AND circuit -

20" 381 to_prodﬁce an output, which is detected by a .
differentiation circuit 392. The. circuit 392 in turn.
generates a signaifg.tO'open-a gate 394;-whereby the
subnunber A2 is seleéfed. The number A2 is sent to an a
adder.378. When-fhe specifying code Cl is 0, the -

25 signal g_ié not given, with~fhg.resuit that the NOT



"The .secret nunber Gl stored in the area 93 of the first nenbry 90 is ad zd,
gto(fhe subnunber A2 or B2 selected by the specifying code d in the adde Y%
'378, and the result is stored in a menory circuit 377. Since 10 the\ .

-<output of the AND circuit 381 or 382 i's gi3gen via an OR circuit 383 to a .
‘timer 384, the timer 384 produces, upon |apse of a predeterm ned period of
time t, an out- put, which is detected by a differentiation circuit 390.

. TRg circuit 390 produces an output, which opens 15. a gate 391.. The

-addi tion. resulainguich 382t genevates32a ostoudnvhdchedafuses time ANuit 377
to the area 93 of the first menory 90. Wen the secret nunber G2 in the
regi ster 83 matcdiRekhe3@Rdte i BRodusal enspukduti.n Thd saoet 8@ dfs 20  the
first menory 90, the conparator 354B produces a match signal b. Since the
flip-flop 379 Ketarsar ¥ pydifferspghaptdon: Bareudialdad c alnich arofuses
circuit 387 to produce an output, which is detected by a differentia- tion
.circuit 398 to%\_i.’él‘%?%‘? el Z7nEhergRy opepdng gpERFeyds 396 #d 397.

in the register 83 i . -39 - stgred in-the second nenory 376, and C2

in the regPstéF%ﬁP% ’sﬁhﬁEﬁPP?P?F%raggal§458Pttﬁ@ FBRoPEdeT 338 ¢ he ot her

: h Ingh Lgfdga:ﬁg signal b ﬂ’?eussees'czt'g'g guwln e¥ Eiats-gugz;iég8itno ireog.li'ce%. %flo%‘nal |

the first membry 90 is added to the subnﬁmber A2 or B2

selected by the spedifying.code Cl in the adder 378,
 and_the result is stored in a memory circuit'377; Since-
10 . the output of the AND circuif 381 or 382 is given via zan
- o “OR circuit 383 to a timér'384, the timer 384 préduces;
o _ ; .upon.lapsg of = predetérmined.period of time i, an out=
- ...put £, which is detected by a:différentiaticn.circuit
: 390. TPhe circuit_39d-§roduées an output, which opens..
15 & gate 391. The addition result given by the adder
| 378 is’ transferred from the circﬁit 377 to the érea 93
. of the first memory 90. |
| :  When the seciet number G2 in the register 83
maﬁches.the additioﬁ fesgit stéréd iq the area 93 of
20  the first memory 90,-thé.comparat6r'354B produces =
match'sigﬁal b. Since the-flip;floﬁ 379 has been set
by the signel ¢, the signal b causes an AND circuit 387
té'producg an outout, which is detected byla differentia-
tion circuit 398 to give a signal ﬁ. The.éignal E

25 opens getes 396 and 397. G2 in the register 83 is



p¢k open for the predeterm ned period of tine, upon the | apse of which
"signal Ris given in the manner already descri-bed. Wen & read -
/he card 2 and Gl stored in the menory 90 are found to be in the

‘ion of Equation (1), ‘the.lock is opened in this 10 way, and & and '
C2 read fromthe card 2 are stored 4q1 the nmenory 90 for renewal. The card
I'ssui ng device can of course be conposed of logical circuits in

combi nation, stoded |in thé heegindndmoriyhSA65giarideC BIn theeregietand 15 v
stored in the second menory, 376 with use of_ the signal E in the above

enbodi nent, t % diSorskpred aif( cthe Areas P of \Fé'&‘l‘— WW er 378, or the

dat a stored in the r t nd stored
in the second mem)r(%[ %teg?b%ef t}?arfd ?*% en{ pI | [ o%elﬁo%%ff 8: 40 has
been di vi ded wjltﬁviﬁu&me&aﬁo groducelaAlsiignall whlcmmdljﬂsoﬂ:lh@g system

for use wijh cards each ving recorded thereon g secret nunber,
plurality Q«R?ﬂil E\Wﬁ 1&‘1 W‘&%’elﬁﬁ %delq,fctq%’atuﬂ@ast one of 3

the 5 subnuqﬁﬁg f o, te ta recorded
' Slr@#or sorlnga £ éalcrese%‘;LQI f i

on the card, a nmeno east
~ manner already described. When G2 read from the card 2 x

and G1 stored in the memory 90 are found to be in the
relation of Equation (1), the lock is opened in this
10 way, and G2 and C2 read from the card 2 are stored in
the memory 90 for remewal. _ |
The card issuing device can of course be composed
of logical circuits in combination, éimilarly. _
Although G2 in the register 83 is sent to and | :
15 stored in the second-meﬁory 376 with use of the
.signal E in the above embodiment, the stored data
(circuit 377) given by the adder 378, or the data
stored in the area 93 of the first memory 90 may'Be
.sent to and stored in the second memory 376.
20 Patent Application No. 84 06240 has been divided
out of this application.



electrlc unl ocki ng neans, 10 first control neans for conparing
.seCret nunber on the card with the secret nunber in the nenory to gi
uni“ocki ng i nstructi-on to the electric unl ocking means when a match i
_-between the two secret nunbers, and secgnghcontrol neans for checking
whether or n6t 15 the secret nunber on the card and the secret nunber in
_the nmenory are CbAE%@fedeternined rel ati on established with use of the
s\nunber sel ecte y the speC|fy|ng code from.the current card or

previous card fyom amogy GhEodkiig! dytdh SPUDYEH Calide A secﬁ'ﬂg“g

:20 instruction to the electric un I ng neans and to store t

‘nunber of the C3 h y, f { renewal of i1 he cret nunber

the menory, V\hené‘??le&%&ec?% 1!r"rbaérg%%r?tﬁ EAT arft R#}g Yet® %Lﬁ‘r'?é’)?mq%rtshe
menory are in the, predeter ned rel atjon. 41 2. An .unl ocki ng system as

claimed in clai#® %@P%?hg( %@ﬁrﬁ? sSelectingi At efRl £nes. OfX\rf—he

_tunlocklng éﬁsten1as claimed in claim 1l wherein the nenory has stored :
~tRerein a secresubmunbersyndcemppbsingi ng code, and the second control neans
-checks whet her or not the secret nunber on the card 5 and the secret-

j_‘ngnbﬁr 'n the menory sreatd fedderlctof manding! wid s Rl d it oM tehelise
~of the

card,
‘a memofy for storing at least a secret ﬁumbgr; .
electric unlocking means,
10 first coﬁtro; means for coﬁparing the secret number.

on the caﬁd With the secret ﬁumber in the memory to give
an unlocking instruction:to the electric unlocking means
. when a match ié fouﬁd between the.two secret numbers, and_
'second control means for checking whether or not
15 the secret number on the card and the secret number in
the memory are in a predetermined felation established
with use of the subnumber éeiected by the specifyihg
code from the,currént card or a pfevious card from among

the plurality of. subnumbers to give an unlbcking

t.

20 instruction to the electric unlocking means and to
& store the secret number of the cérd in the memory fdf
the renewal of the secret number in the mémory, when
the secret number on the card and the secret number in
the memory aré in the predetermined relation.
_— _ -
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ub r selected by the specifying'code of the menory from anong the
sulyn rs on the card to give an unlocking instruction to the electric =
unl\oCki' ng nmeans 10 and to store the sgcret number and the specifying code

of the card in the nenory for the renewal of the secret number and the o
~ specifying:code in the nenory, when the secret nunmber on the card and the
secret nunber in the nenory are in the predetermned relation. 4. An

unl ocking system for zme mtintacdsngaghyshan BG caeqrdad shhenaen a secret i
nunber, a plurality of subnunbers, a specifying code for select- ing at

| east one ol whersdbnuwhwersuonatbersehireCirandon nudffdPg, conprising: a
card reader for reading the data.recorded on the card, a nenory for storing

~at least a secret nuniler apdusboekingt syeteer tedclaimedCin klabhm $ *
-42- first control neans for reducing the effective period stored in the

menory by Ilwheregénmthel memdryibesuptorkdpsbeseiey el \sabihdt thdwsesecond .
control neans for producing an unl ocking signal 5 when the secret nunber; -
~on the cardené adspecddlying hcade, sendetheusbeond doretrebmiganyi th the
effective checks whether or not the secret number on the card ' Y
5 end the secret number in the memory are iﬁ a
vredetermined relation established with use of the
subnumber selected by the s?ecifying code of the memory
from among the subnumbers on the card to g&ive an
unlogking instructidn 40 the eledtric unlocking“means ¢
10 2nd to store the secret number and the spécifying . ¢
code_of.the card in the memory for the renewal of the |
secret number and the specifying code in the memory,
when the secret number on the card and the secret
number in the memory are in the preﬁetermined relation.
4. An unlocking system for use with cards
each having recorded thereon a secret number, a
plurality of subnumbers, a specifying code for select-
ing at least one of thessubnmﬂxrs,anﬁ-an effective
5 period, com@rising:-
a card reader for reading_tﬁesdata recofded oﬁ the
card, _ kg

a2 memory for storing a2t least a secret number and zn

effective periogd,

I -



ﬁiperLQd,in the menory exceeding a predeterm ned period, and third contrd}
¢¢neéns for producing an unlocking instruc- 10 = tion and storing the sgc?é

“‘nunber and the effective period on the card in the nenory when the secret
"anunber on the card and the secret numbes 41 4he nenory are in a
predeterm ned relation established with use of the subnunber selected by

“'the specifying £pdgefEORtESE Means %f%d&@{%} &g £ dd om

:anpng the plurality of -subnunbers. |ng Sys en1as é1a|ned in
-cl"ai m 4, wher ei sitohed eif ethé vieemery cbis hrmltem rmE afnisf fteicie Wpdiday
—~nunber, and the,first_gontrol ags yeduces the 20 effective day nunber
in the nenory blPRSGpRh FUPEE Wt vEﬁ@eday 6. An unl ocki ng system as
~claimed in claim4, which further. conprises a tine neasuring unit and in
which the firstSeeond otontant mems;e%ox ner@iucemg \&n zmloqdemg)cbmgna]he

g t t surln ni t 7.
__K’é”ﬁﬁlyol:ﬂ.ﬁgsgﬁ & ShCrEHhEL TR K oA o 1eah th th use
. a forced unl ck&i Qecﬁétdnthﬁuéﬂgofeﬂ%%éﬁr%ﬁ@ HHY Y QAKX Ng

'}secret nunber and in- which the menory has stored therein a

. period 1n the memory exceeding a predetermined perlod

‘and _
third control means for producing an unlocking instruc-
10 tion and storing the secrét number and the effective
'period on the card in the memory when the secret number
on the card and the secret number in the memory are in
'i_ | | a predetermine& relation'established with use of the
f; ' subnumber selected by the specifying code from the _
: 15 current card or a previous card from among the

plurallty of subnumbers.

5. An unlocking system as claimed in.claim 4, wherein
the effective periods are_in;terms of effective day -
number, and the first controi means reduces the _

20 effective day number in the memory by ‘1 upon lapse of
every day. ' | - |

6.. An unlocking system as claimed in claim 4,

which further comprises a time measuring unit and in

(5

which the first control means reduces the effectlve
25 ' period in the memory in response to an output from

the time measuring umit.
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unlocking card is identical
the nmenory. 8.
menory has stored therein a secrel

ed unl ocki ng secret number, the first control. means being operative

& an unl ocki ng si gnal

nBer, an effective period and a

speci fying code, and the third control neans produces an unl ocking

instruction and 15 stores.the secret nunber,

and to reduce the effective period in the
1internms of unit tinme when the secret nunber on the forced
wi-th the forced unl ocking 10 secret nunber
An unl ocki ng systeﬂbas clained in claim4 wherein the

in

the effective period and the

| speci fying code ofAhhan&ac&1hg sjstemnasyclatmetihinselatin Huwhichon the.

card and the secret nu
est abl i shed wtfhORE&E
the nenory fr
~unl ocki ng sys
with ref er encaumbeli gudeind4which9othe ﬁémanj hast stdbedf théeednami ngs.
L * ' L
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R ebhiaaly taEELInch Pubcel BALELING! REFE
forced unlocking secret number, the first control means
being operative to produce an unlocking signal and to

reduce the effective period in the memory by 1 in terms

of unit time when the secret number on the forced

unlocking card is identical with the forced uﬁlocking

secret number in the memory. -

8. An unlocking system as claimed in claim 4 wherein
the memory has stored therein a secret number, an
effective period and a specifying code, and the third
control means produces an unlocking instruction and
stores the secret number, the effective period and the
specifying code of the card in the memory when the
secret number on the card and the secret number in the
memory are in a predetermined relation established |
with use of the subnumber selected by the specifying
code in the memory from among the plurality of sub-

numbers on the card.

9. An unlocking system constructed and arranged

substantially as herein described with reference to

"Figures 4, 5, 9 to 11 and 13 to 16 of the drawings.

II!IIIIJ (R TN

in the nmenory _are_in a _pregdetermned rel ation

etﬁésguﬂﬁﬁthFesteEtgﬁrﬁ9 tHE epkingy¢aEd 20 code in
An .
erein described .
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