1 LOCK SYSTEM AND LOCK The invention relates to | ock systengggpg.ﬁagﬁSS for'
exanpl e for use in | ocking doors to roons, such as hotel ro

| ocki ng doors to safes. In the hotel field it is common to provide a safe
in each hotel roomw th a | ock systenlhaV|ng a |l ock and an associ at ed -
control systemfor operating the | ock when a valid code is entered int§ Ehe
control system 10 Typically, a guest can set the valid code by enterlng a
suitable series of alphanunmeric characters. into a mcroconputer of
the control systemwhich then only permits actuation of the | ock when

t he same series of characterspoce sgbgggugubl;ocgentered In order to deal

15 with a mal fu on in he con ower fai or failure of
the guest to reggﬁﬁ it ot &88ereﬁ PCFO Sﬁ&ﬁqﬁaiﬂ#ﬂiﬂﬁhﬁti Feature

to enabl e tdéveahpté Eorbasannmukmtkmmgﬁﬂnmrsytpersomselsmcﬂizslhd&el

Typi cal | oV | Loyl a 20 nmechani cal key. An
exanpl e %f %ﬁéﬁ Sy gﬁétgﬁ1§§égghgrdéog % gg£2%521670 Simlarly, in GB
1532702 an eIectIOnt@ﬂthQﬁﬁﬂf%#l@d ibcRSUQQQpQPnhgn@tp&lgﬁnqnSﬂf%icard

i s descri begywehbna Hotel! Oréafﬁfﬂéﬁ ahﬁoeke%ty&u:& k&Pihg! a d%ck and The
override feature descrlggd ab ove I's undesirabl e singe flrst y the override

key itself RByag&ordated. GAdFolysyshem % OReERkSREs&hendRFK
secondly itai svagiyd didddeculis t cesters® tbatovethiede doitrdln sestndance

2gagr|ses f§8$ klgfaéﬂgﬁﬁgéﬁég ﬁS%?ct@%¥tro sy§?§n1%§§ 5§€§§am%r1the

r

| ock to unl sektahdel odendes aofal iad phagamesr ignt eq:bdraqtershe imitost a
el ectronic ﬁ?é%é@bm?&% %”Ioandtﬁeseeeﬂérsi60§ e ﬁ Cﬁﬂi&ﬁ Eyééqun%?
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i ndependent |y conne ock and 35 a ap to un
i ndependentP?r’B“Fhé‘—’TW%ﬁl%‘F eetfr dhe tefkr othay stbf v#e afesdesr ife code

S characters are subsequently reentered. In order to deal
15 with a malfunction in the control system, a power
failure, or failure of the guest to remember the code, it

is usual to provide an override feature to enable the

lock to be actuated by security personnel or the like.
Typically, this override feature is provided by a
20 mechanical key.

An example of such a system 4is described in
EP-A-0021670. Similarly, in GB 1532702 an electronically
controlled lock using a magnetic strip on a card is
described with a key to override the electronic control. €@&

25 The override feature described above is undesirable '
since firstly the override key itself may be lost,
copied, or fall into unauthorised hands, and secondly it
is very difficult to change the override key.

In accordance with one aspect of the present

30 invention, a 1lock system comprises a lock; a first
electronic control system associated with the lock to
unlock the lock when a valid code is entered into the
first electronic control system; and a second electronic
control system independently connected to the lock and

35 adapted to unlock the lock independently of the first
electronic control system when an override code is



| a entered into the second el ectronic control systemwherein the |ock
conprises ‘a | ock nmenber nounted on a | ock nenber support and novabl e
relatively to the | ock nmenber support - between [|ocked and unlocked
posifirons wupon 5 actuation of the lock by the first electronic control
sysﬂ“. the | ock nmenber support being novabl® relatively to a | ock support
menber to which the lock is nmounted in use in response to actuation by the

second el ectroni g .contsal /stem t hereby to cause the .l ock menber t.o nove
10 between its Ief)i’c e%%%d‘t%ﬁ%‘(ﬁ(escfcﬁons ﬁ% IS ‘iWé:rﬁ%i G e FRETHA he
probl ens nenti ortdwe dnske deppridasiiandg acio nembepe mmmtecbon & lsyak ausnkeach
of which can opey e 16K mbur | Y q;@r tqry 1 2

control panel of q}'Ihrgbfi'rst contmr ol systern?l\?\nanﬁ fmc}lrjont gc(fél)n %_éoés)e?if)%nilbs?%al
proximty to thSURRAton Refevern si keckeda aBér 9nlegked kpomiitions upon

operat or conty olagrafsEdicd bfe tIRCONEckC B I €he SHIHSN eVebkrolc @t Rsh
by security 5 personnel 0 Iym%:!(ﬁgnect ed to t e,secondﬁg) ntrol. system
t

an
“when it is neces¥H 5N §HpI ebvEPPPELs BB M SV olvely
provi des -a. part itcul arlgcki spppomaymembarhitovivhdchhehevaobckdd & amurited aind

s particularly quu t 3R & ddbdillh! B3t I Akl ddb bYCKI SLENLEE H &lbddifdO
first control systemeffect's nornmall operation of“the 1ocC
, . control system thereby to cause the lock member tc move

10 between its locked and unlocked positions.
.~ This invention deals with the problems mentioned
N\ R above by providing two independent control systems each
of which can operate the lock. Typically, an operatof
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whil e the second control system generates override. control signals.
Preferably, the lock override neans is adapted to be nounted to the | ock
support nenber in use so as to be 15 fi'xed relatively to the support

menber, the |ock override neans having a housing, and a support el enment’
nmounted for reciprocal novenent in the Hbusing and connected-to the Ioc?’r
menber support. In one particularly convenient arrangenent, we 20 prOV|de a

lock systemin accorda e th the present. ventlon wﬂﬁoﬁ? cov
menber i s noifRPY P & terCQ’bt v%’rﬁt‘?i‘héﬁt esé‘l?

3 access to irheclm prty’aa.m/qrrdrem)ﬂry 6:54] rtgxef al aaris adl eeHe m‘uﬁémeaesmmort

renmber on'Y dMElod NG | Q6K 1 5 PRH £1E b 3élea€oe§°éb%teﬂqe1‘:tﬁafq{351c oL

syst em This arrangenen assists 1n mal nttal ni n securi
In one exasggand téentrekk smt;empawuéllpepr cergydedt hmgrsetcwenc,tm/er

menber t 05 preyeddnkl 5 SRS Sy é’ﬁnﬂé@té‘é’vﬁf {HOBddbnd W do MBI ergNd MRY

be retracted under control of the second el ectronic control_ system The

first el ect R tont§ JIecSRIAY rridIRAANENY the | WA Ide FRAKYHHE neans to

enable a valid coneetm@ens%nUpraaddébea tparttalaemlaelsrulsam@wtw dgs which
are entered mnth the vqa{d code an
n

ual e a rlate ck
Preferably, AGHEEVIRT oS oI X ‘?F%’n&% %‘f‘l’t]rioif'y Vg e S_L5 %‘?‘f‘p %s
processi ng neaisalle ebnbcombinaticnowdnhi ce todk sysbemsén m@naﬁdtﬂhen to

compare fybSEANENcGRLRs) VEY S’ S FOLEL SHbMhAT S Heldi! S¥ A dfogipde and
while the second control system generates override.
. control signals. : _ g - _ .
Preferably, the lock override means is adapted to be
mounted to the lock support member in use so as to be
15 fixed relatively to the support member, the lock override
means having a housing, and a support element mounted for
reciprocal movement in the housing and connected to the
lock member support.
In one particularly convenient arrangement, we
20 provide a lock system in accordance with the present
invention; wherein a cover member is mounted to the
support member to prevent unauthorised
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actuate the lock, if appropriate. It is particularly convenient, if

the second electronic control system20 enables the override code to
ke changed. Typically, the first and second control systenms will have
substantially the sane construction. This leads to cheaper construction and
ease~0f use. It will be appreci ated t hat wi th the systenms 25 according to
the ‘I nventi on, a nechani cal key is not reqU|red to enable the | ock to be

d Instead, b I dth de feat
ot nchi eved olRATHM £81 15 c3AFRe (UM nEPERECAIRAR | Py LPFLATLTARTELS o

the preferred arfromettentsyppdrt snedibew omslyanhem e ' roak pis topetated by

override code i r%dloe;;;?e?&?%oé%%ﬁlt% St us%&/?qﬁri de the lock and this

cannot be derive y ‘an unauthorise the second control
system An exanple Thlseﬁrt@nﬁem%?ttéﬁﬁlaééoﬂalm@lmhélﬂﬂﬂS:ﬁ?QQﬁkﬁﬁl@ﬁ

wi Il now be %esqmé)edlaméh F e e txdriS1 &S COrRANYI stk drmdlyy ng%art.{‘ally
em Fi

whi ch: - Fi gure IS a perspective vi ew of. the | ock sys ﬁ
a | ongi t udi naI %"&‘FW? HiRk e athe JFoYee merhes e eﬁﬁ%‘ﬁ%w'l i 52 %‘?’%b Y

Figure. 3 is a pantKé édeet Ofform ysi€ R Whpdtulienber Sand may Fbguretﬁaweda
section taken on t |

5
di agram of the 'Y Eo‘lﬁ?‘?'bf°€y%€ ﬁ?glﬁ%ﬁj‘?%% GTP?%J:: P’f‘?u%?!ﬁé{@l )?%é ircuit
mounted to a door 10 Tﬂeoffarsafeelefheohack banmnmﬁ5u§ys;¢mn5pngfqrably

sl i dably rmqq]edl(flﬁelwésd ggs%g dlﬁgéa%é 8 éﬁsgisdatoﬁéi‘fdd‘&%e fQY pe

novement in rectlon I cat an arrow ousi n has™ a
cylindrical-intes®l uPor@di Ehenhiteh Compare subsequent codes® which are
(%

entered with the valid code and actuate, if appropriate,
the lock. o
_ Preferably, the second electronic control system
..15 comprises processing means to enable a valid - override
.code to be set up and then to compare subsequent codes
which are entered with the valid override code and to
actuate ﬁhel lock, if appropriate. It is particularly
_ convenient, if the second electronic control system
20 enables the override code to be changed.
| Typically, the flrst and second control systems will
have substantially the same construction. This leads to
cheaper construction and ease of use.
It will Dbe appreciafed that with . the systems
25 according. to the invention, a mechanical key is not
~ required to enable the lock to be overriden. Instead,
basic lock operation and the override feature are both
achieved electronically 1leading to increased security.
Furthermore, in the preferred arrangements, it is
30 necessary to_ehter a particular_override code into the
| second control systeﬁ to override the 1lock and this
cannot be derived easily by an unauthorised user of the
' second control system. o |
An example of "e lock system: accofding ‘to the
35 invention will now be described w:.th reference to the
accompanylng drawzngs, in which:- '



Is received a cylindrical ‘| ocking nmenber 8. The | ocking 15 nenber has an
internally screw threaded bore 9 at its inner end which receives a |ead
screw 10 rotatably nmounted in the housi'ng 4. Rotation of the |ead screw 10 «
causes the | ocking nmenber 8 to nove lingarly within the bore 7 of the °_, '
housi ng 4 between a | ocked position sho 20 in dashed lines in Figure Tfﬁn
whi ch a | eading end of the | ocking nenber 8 extends through an aperture '

(not .shown) in a of the,s k ifian, illustrated by-
solid lines in Flpgglr’le:g g %%dazﬁ%ﬁsé\‘ﬁg%ﬁ\p? hwei%ciflné?%e%‘gp 3%t r act ed
into the bore 7 Bagupé 25 itshea apengitedinal t Bectposi ttheonghheaddoro® can be .
swung on hi S t ) ' position to an.open position
enabl i ng acgggslégﬂt gggﬁ?eéﬂéﬁg]*%ii?ﬁgaﬁgh er 8 is actuated by an

el ectric notor 1F¥ignren3iiscanplan|efl the rbock csystem obrPiques 20 (not

shown) ashelical pagare 1% N9g- P! 3baRi¥nC VUG °8n' OhOC 15 RCRCWLO. The
nmotor 11 and an idéntical notor 13 are nmounted on the housing 4. A |ock
override syEi@RFes537saRBunted within a housing portion 16 of the housing 4,

the portion 35 #fghidei 0 88 it BLBGk RARuUkk diadrhRAbSCEAW Wdis
mounted in the hoEslng 16 and extends into the bore 17. 5 . One end of
the | ead scFRMFERLNEXSEE®ya|j cal gear 19 nounted non-rotatably to it which

is coupled with Rigaresgbato 14 iblustbate diileck by mdented oto 18.ddde ot her

bore 2015 3 891 it iel ciiictdekpor SHMPAGREPoA AR tARAREY mount ed
wi t hin t he mounrtéd. tdhthetfieorchyl bfacketsyh deb needered@lto stmadword to  he
door 2 by !B8rDLAGKRENE: inhd)UiFelBIORE FhaldatbdCly dd WrdW A I ON L
i near novenent relatively to the
The housing 4 has a cylindrical internal bore 7 in which
is received a cylindrical locking member 8. The locking
15 member has an internally screw threaded bore 9 at its
inner end which receives a lead screw 10 rotatably
mounted in the housing 4. Rotation of the lead screw 10
causes the'locking'member 8 to move linearly within the
bore 7 of the housing 4 between a locked position shown
20 in dashed lines in Figure 1 in which a leading end of the
locking member 8 extends through an aperture (not shown)
in a wall of the safe and an unlocked position,
illustrated by solid lines in figures 1 and 2 in which
the locking member 8 is retracted into the bore 7 out of "/
25 the aperture. In this position, the door 2 can be swung
on hinges (not shown) from its closed position to an open
position enabling access to the safe. a
The locking member 8 'is"actﬁéted by an electric
motor 11 which is qontrolled to rotate via a worm gear
30 (not shown) a héliéal gear 12 non-rotatably connected to
the lead screﬁ 1o0. | -
The motor 11 and an identical motor 13 are mounted
on the housing 4. A lock override system 15 is mounted
‘within a hQusin§ portiQn 16 of the housing 4, the portion
35 16 having an internal bore 17. A lead screw 18 is
mounted in the housing 16 and extends into the bore 17.



10 bracket 6. Actuation of the nmotor 13 causes rotation of the wormgear 14
and thus rotation of the | ead screw 18. If the notor 13 is actuated with
t,he lock 1 in the position shown in Figure 1, this will cause the |ead
screw-18 to 15 tel escope into the bore 20 of.the guide nmenber 21 and thus
carr}uthe housi ng portion 16 and hence the I%ck 1 to the right as shown in
Figure 1 relative to the door 2. This notion will wthdraw the | ock nenber

8 frontthe apert h h I [ I

wil | seen: {iﬁere oér e%f'tsﬂé e e&r géggﬂafﬂé gtggt gen%%thcal ﬁear 1¢
menber 8 can.be muuheddnennpoyabgbbm tabli¢ vpgcat nngcmplndt mtblatmq:ame
novenent- of the | e g .4 ?@\W |
certain circunst nggsmqtgggg gﬁgbﬁ Fk@ the Iocklnq 25 ne 8‘%5%

al so be act uat edobythaudend tﬁst;qw lrﬁavJesreﬁecet-vmemoé@ Anteraglly tsF%ewR

door 2 under 3hetgpehd€a Oboréec PP O6f 13 Feglifaric¢dl usgdfa@s xﬁéinﬁé?fle@ﬂlc
formthe control gst em The control sglst em COgB” ses first control

system 23 whi ch PORTEAE_tably PMNY $lifably smapn 94%%0“!% Pﬁé‘eodtsﬂ de
surface of .the dphe dthed @ndexictke@nguide Shenber221 ishanchored teanthe

assenbly 24 is t us a c SSI le . Lo the per rOV|des 2 the ns, by
whi ch the operat 1) ¥te ?h%r ?]F?t"ar ﬂ"hgol "?%s%) nﬁn’%d

control panel asagaiahstZékotaqimlered flrmaamemovémege rzmjldta:tvnflyQGton thee
first controjfgsy %@ gnd is controlled by the mcroprocessor (CPU) 27 in
the first contro ém 23. The CPU 27 is linked to the serial 5 control
logic 28 within the cbﬂt\détlmn@lf athenmogors 13 acauses Wokation gpf the

interface 29. ThgosRry@hrCPRLERE tR9Crotation of the lead screw 18. If
the motor 13 is actuated with the lock 1 in the position
. shown in Figure 1, this will cause the lead screw 18 to
.15 telescope into the bore 20 of the guide member 21 and
thus carry the hou51ng portion 16 and hence the lock 1 to
the right as shown in Figure 1 relative to the door 2.
This motion will withdraw the lock member 8 from the

~ aperture in the safe wall thus unlocking the door.
20 It will be seen therefore that under normal
. .operation, the locking member 8 can be actuated simply by
suitably operating the motor 11 to cause movement of the
locking member 8 relative téithe housing 4. However, in
\U .certain circumstances, to be described below, the locking
25 member 8 can also be actuated by causing bodily movement
of the lock 1 relative to the door 2 under the control of

the motor. 13.

Figure 5 illustrates in schematlc form the control
system. The control system .comprises a first control
30 system .23 which includes a control panel assembly 24
mounted to the outside surface of the door 2 and a second
control system 25. The control panel assembly 24 is thus
accessible to the 6perator- and provides - the means by
. .which the operator activates the primary control system
35 . 23. '
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28 provides the neans. by which the CPU 27 can sense if any of. the keys

whi ch conprise the keypad 30 are depressed and the output of tHe access key
‘'sensor 31. 10 The access key sensor 31'senses if the access key 32 is &
present in the access key receptacle 33 of the control panel assenbly 24.

The CPU 27 is able to provi de visible output to the operator by neans o (
the six digit seven segnent LED 15 dlsplay 34 and three discrete LED

i ndicators 35 agich o} ?(wmlr 3 h ounder .
36 is driven fr?r?r%a gatgic.i&]bsgaﬁgato |c |s ontroq %%J ?ﬁe seri al
interface VOJit@9s reglatam 26 sbPa§i§931flr:§$ fAntral csystem Zrill angl exed
menner by e cAhtreadedltyyent 3 crobrobessit! Bbyli gt aagtﬁssmeis 39 and

by the cat hode drlvers 40 gnder t he Control nmeans _of the

serial int EPPAELY RYetem. 28puntbe SPU 7 | %Ekll-n?‘?da ‘?ﬁal ﬁh%oﬁgréﬂlm rcuit
board 805 c'Bliltrlﬁﬂl rwgw rzel wiithdw tthboabd&elcﬁahann&sbaﬁﬁ? paryigf the

f N 23 d yith | mbly 24
and that A E¥0) K8 SeraRd ABRersAce, 9o e, AeERarccoBRERLNASTF i 1 i he

safe. The f2i8r qirmdtﬂesalthqsmeanQBbysmwaché roPvUa2faicih t$amsé oiger 41

cable 42"t BAY nE naithel o ReYE ¥ECh: [ Comahs g€ pbRS' “Ropbad P VRrI0C

cabl e 42 t 87t h& e cont
a.c. fronfepiressednsing nﬁhe41>ut9utecoff ithe baccedms bkeggeseresuxr f Bdc 43 and

snoot hegg b h r r apac 4 T cgpaci tor
44 provi de?hbo%edreggg 3 h%&n%?%rgi %E Fé lgr Q@g@&%ﬁ%{%ﬁt ze ggl t age

7 regul at opreéem dih pElei assesgokay tﬁ@?ﬁtiﬁlr%r 38i ifui the wapBhrodnpri se .
the first panelohssembaiy 23. The CPU 27 is connected to an optlonal \V

| r
exter n.a ead The CPU 27 is able to provide visible output to the

operator by means of the six digit seven segment LED
15 display 34 and three discrete LED ' indicators 35 and
audible output by means of the sounder 36. The sounder
36 is driven from a gated oscillator 37 which is
controlled by the serial interface 1logic 28. The LED
displays 34, 35 are driven in a multiplexed manner by the
20 anode drivers 38 via the current limiting resistors' 39
and by the cathode drivers 40 under the control of the
CPU 27 by means of the serial interface logic 28.
~ Mounted on the lock 1 is a main control circuit
board 80. The main control circuit board 80 contains the AL/
25 part of the first- control system 23 not contained within
the control panel assembly 24 and that part of the second
control sys{:em 25 which is contained within the safe.
The first control system 23 is powered from a mains
transformer 41 located within the body: of the safe and
30 .connected by a low voltage cable 42 to the main control
circuit board 80. The 1low voltage a.c. "from the
transformer 41 is rectified by the bridge rectifier 43
and smoothed by the main reservoir capactior 44.
The main reservoir capacitor 44 provides power to
35 the motor and relay driver 45 and to the voltage
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dnLy menory (ROM 46 and random access nenory (RAM-47. 5 The ROM 46 is
used for program storage for the CPU 27 and the RAM 47 is used for

suppl ementary data storage for the CPU 27. -The CPU 27 is able to instruct
the mbtor and relay driver 45 to apply voltages to the notor 11 of such 10
polagity to cause it to rotate in either a clockw se or an anticlockwi se
direction and thus to cause the | ocking nmenber 8 to reciprocate between a

| ocked position amdpllator obkewhpehi prowiddbe powels td NEndestBehasidBuits

01 TR0 S 0 B WSHERR L 1 1

cylindrical internal [Thvee CPW27 Hes lomnniecged. téhant optdbnallcemterfdli sead
tallised and ' it ' 2

he the |ocking mord: MG RO, 48SabitcFaBack Addkey HedBANT Lk 207

parallel to tise fiien RO¥ht4bolisciusnd tfasoprog¥am storegecforatbe CPUN27tand a

smal | ca. . 25mn qine G 4770 WO supB1BNEntarynausessERanges bl Lhe

capaci tive coupling between sensing tracksS“on t con circult
board 80. These &F @gs are detected by: the position sensing circuitry 48.

The CPU 27 causes the mhet @pyll2a? 018" hkGet kO linEtrie t RIHE mStd P GidISreigy
fully |l ocked positi,on unahl theggﬁgltlon sensing circuitry 48 detects that
as

the locking 30 SFHY&EE s4fate & (YRI%399S [COckERe pdotaronll Afe 8wth27
drives the | geki polariityr th teaide ivl ty wokatked npasittern 4 NcBoSkwiséror

e TN ST, AR, 1 Gl S5fe SR RO bbb End 1 SBing
pro\idi ng a tinememeped® dcerntediprdcaten betwien a locked position and an
|  unlocked position. | z o

_ _ The locking member .8 has an electrically insulating
»115. pin'22 radially inserted into it (Figure 2). This pin
| 22 serves to prevent the locking member 8 from rotating
within the cylindrical internal bore 7 of the.housing 4.
The tip of the pin 22 is metallised and serves to senmse

the position of the locking member- 8. .

.20 . As the locking member 8 moves within the housing 4
the pin 22 moves parallél to the main control circuit
board 80. It is separated from it by a small ca. .25mm

. air gap. The-motibn of the pin 22 induces changes in the

'capacitive coupling between sensing tracks on the main

25 control circuit board 80. These changes are detected by

the position sensing circuitry 48.

_ The CPU 27 causes the motor 11 to drive the locking

member 8 towards the fully 1locked position until the

position sensing circuitry 48 detects that the locking

30 member 8 has reached the fully locked position. The CPU

27 drives the locking member 8 to the fully unlocked
~position in a similar manner. . ' '

The. CPU 27 is connected to a calender clock circuit

49 which enables it: to determine the time and date for

'35 such purposes as providing a time stamped event log for a



. security audit and to provide a clock display and an al arm clock function
for operator usage. In the event of a loss of nmain power to the
transforner 41 the calender clock circuit 49 and the RAM5 within the CPU &
27 are maintained froma rechargeable battery 50 which is trickle charged
fromthe regul ator 26 when nmains power & s avail able. The door closed segsfor
51 indicates to the CPU 27 Wnen the safe door is closed. The CPU 27

drives the 10 alarmr means- of the taor and reI ay driver 45. In

the event JieHFE%, Fﬁ"gaﬁ "‘H%n Pnd iRl itF t Re ¢ of1SRIAY pRNRr aMhi s
relay 52 prﬂaﬁwwmmlmmtmmmefﬂwma’lﬂesan be linked to a

central control d g g@npyte ns_of the. co | C ons 15

interface connecztafgr %@] te%gﬁCP 27H| si?gékgggwlga D iR e erlgﬂ

i nterface Sransfomnen cébptheccabendert ctwtg) ciFcufitt 49 aadortdrec Rt ol

system 2. yTvifiid Chiled! €paldy Ohrbh iy  Frof 4UkledidHfbaHld S he
cont ro

mai n control circuit ry o secon 0 system second

control sydRakseny 20 (?G?iffg'ttjtﬁj triqkie Rhaxged| feemdhe regnlatan &6 ude

t hrough t heyisehi andhiny powd¥ ¥ avaidlayied fromit by el ectrlcally i nsul ati ng
washers. These qﬁ.rgld bolts 56, .57 are hlgfl n fromview dé‘ t he control
?

panel assenbly foPr acd0584d, saN8gY,) 31 LpRicAEeStS f CPHe Lafe. The
second contwhen syheens®fe cdoobe imnotosed.t 0 ThesePRUAIXY S@eivesy thacess

proces ( R,co whi makes
cont actsﬂ;vm tﬁ%" %%%I S%ﬁ%f%ﬁ}he %% an?d;\%egﬁg' %8%3' %ht he 30
second cont¥m|thyseeemsof haoughamecqo%ulgul thAndingetb@nd@cstSOrofand :
cabl e 59. -l s PRIy I hi £ G eidy 191 Op%ﬁrid&serat:@ 4 Verq% éaec}% v,0i 1

capacitor 61 which provides power. not or tnhe vol t age

regul ator 63. Tt@'@/oﬁ?‘dgé"r&jﬂ a‘?%rléBkﬁiimFPdé penkFal o consreina@nds

monitoring computer by means of the communications

15 interface connector 53. The CPU 27 is linked via a two
wire serial interface 54 to the microprocessor unit (MPU)
.55 of the second control svstem 25. ‘

On a separate part of the main control circuit board

80 is the main control circuitry of the second control
20 system 25. The second control system 25 is connected to
two domed bholts 56, 57 which protrude through the safe
door 2 and are ‘isolated from it by 'electtically
insulating washers. - These ddmed holts 56, 57 are hidden
from view by the control panel assembly 24 but are "
25 accessible from the outside of the safe. :

The second control system 25 can be connected to a
separate security access processor (SAP) 58 by means of
the SAP connector and cable 59 which makes contact with
the domed bolts 56, 57. The SAP 58 pfovides'poWer to the

30 second control system 25 through the domed bolts and the
connector and cable 59. " This power is fed via the SAP
interface 60 to a reservoir:capacitor 61 which provides
power. to the motor driver 62 and the voltage regulator

63. The voltage regulator 63 provides powerjfo the other
35



9 electronic circuits which conprise the second-control system 25. The MPU
55 drives the notor 13 by neans -of the notor driver 62 and the position
sensing circuitry 64 in an 5 identical nanner to that used by the CPU 27
to drive the notor 11. The MPU 55 is connected to a non-volatile nenory
65 %Which is wused to store security 'cgde information. Built into a
briefcase the SAP 58 is based on an 10 Epson HX-20 portable conputer
66 with a built in mcrocassette drive 67. .The:SAP 58 is able to
provi de power 't eleatirondwunciztel s t whilch secmprisenttid sgeoad 2Sokyrdrpans
of the second cgg%gg& Eéocessor (BAP) interface circuitry 68 via.the SAP
connector and ca 5°59. The SAP 58 is nornmlly left connected to the
mains supply 69 whi cEher MPDUAJBES énﬁmeStbhehnobartkBybzhnegns ap the ahotor

t Kl h t 1 ¢qad t ts
1 Ehe X 20_ecrLTRE (0 dnd ! (1R POLELLSn CBRRATRS' LIS BUR. 68T R

ry
can be turned ohdgRBisat EHBBFrCSQtFthoPSFﬁebMXZQGGGHﬂa%i%ﬁn(ﬂi#ﬁﬁwwheo

the second contmetogystem 2Zhe Ty SAB 58si Tonnerrely £o ORErRbEvdiiiide
mai ns supply 69_di sconn?li.ft eg‘i’h}%}g HX-20 66 yuns fromits internal battery
t

' 72 and t he secBRE®3E ¢ ehP25 4S80\ kR edSEPER t Rty y Fade

Data is transn1inédrmat1ha 'second control systen125 by nonentarily

nuerrupling he povglsieed i Weno0Erbane’ e off. p, TIE pRUER' A0 of)

this power_ feed |nterrupt|on indirca
30 transnit?edEPsonheHEAROLy Pogakide SSompudest i 66 t hdthoad prlznsieht edino

‘the BAP interfagec88chystbee SARiLAL &F acerf dupi g tg gBﬁEnLLﬁJ PVES
i nt'er uptions. The reservoir capacifor 61 majntains power 1o the second.
control systempPower to and communicate with the second control system

25 by 'means of the second control processor (BAP)
| interface circuitry 68 via the SAP donnéctér and cable
15 59, | | -
P The SAP 58 is normally left connected to the mains
supplv 69 which provides power tb the batteiy charger 70
which trickle charges the battery 71 and trickle charges
the internal battery 72 in the HX-20 66. The battery 71
201-provide§5power to a regulator 73 which can be turned on
and off under control of the HX20 66 to'prbvide power to
‘the second control system 25. The SAP 58 is normally
- operated with the mains supply 69 disconnected, the HX-20
U o 66 runs €rom its internal battery 72 and the second
25 control system 25 is powered from the batterv 71.°
' . Data 'is transmitted to the second control system 25
by momentarilv interrupting the power feed to the SAP
.interface 60. The duration of this pbwer - feed
interruption indicates the data bit transmitted. Data is
-30  transmitted to the SAP by the MPU 55 modulating the load
‘presented to the BAP interface 68 by the SAP interface 60
during the ‘momentary power interruptions. The reservoir
capacitor 61 maintains power to the second control system
25 during the momentarv interruptions to the power feed.
.35 '



25 during the nonentary interruptidns to the power feed. 35 12C L A
I M S 1. A lock system.conprising a lock; a first electronit system
associated with the lock to unlock-the lock when a valid code is entered ¥
into the first electronic control 5 syslhem and a second I

el ectronic control system i ndependently connected to the | ock and ?ﬁ?
adapted to unlock the | ock independently of the first electronic control -
system when an override code is entefqd A nt g te second el ectronic control
system wherein the | ock conprises a~T0 TOCRK menber nounted on a | ock

nmember suppork: and® MR SYFEPRt FOBPFLIEENThE LBEK n@nBdir sdudGatuaitigeen

! |0Ck?d and ura;f&l@\d dﬁ&tddiiélﬁq;d b aaneéta;ﬂddm L] dﬂ@tgikpeihebylddgf dHerrlstat el

el ectronic control s en ock Jrenbey, suppor i ng _novabl e re ively
to a | ock supfhk n‘éﬁ rmr"o-e er\ﬁ% c"‘rf“'t%e&l’%cggrénﬁgﬁf’gﬁof’ﬁcu%’qtﬁ&
response to asytstEnmon land he aseceadosllect ebectramin r olcontstadn t leyrstem t o
cause the | oc O Y, ' | t.S q&%g? .t Qns. 2.

A system accoir%ﬁg}f%e C’Tq" | m‘% éé@r'cgﬁ]d t'%‘eé firs %'%p%s%?g%r?gqmelléecg{roni c
control systtdme &eghriifdenandentliv cof| &ber dfinatl | glaetveniaornEnsi ch

i ndependent | Ysﬁh%x@tﬁhéﬁeaho‘a@-eri’ride A:ééé?ki_§_>’éﬁ€éi'é'&0§?h€b_nﬁh%0 fddga 1, or
claim?2, wherein the first electronic control,sy;%en1co ri ses gn 25
of

el ect roni cal ISLeFHRAMF afifBEFEL RYAKSP YRereiRothfhg 199k GOMPYLE88e.2 4.
A lock syt apclacsatiengmotntadyonr acddickg menbermsugpera and endvalsle

o ect onue SR S SO LR kil ABRRRL"BeTRANR, LB 1O
codes unlocked positions upon actuation of the lock by the
first electronic control system, the lock member support
being movable relatively to a 1lock support member to
15 which the lock is mounted in use in response to actuation
by the second electronic control system thereby to cause
the lock member to move between its locked and unlocked
~positions. _ | .
2. A gystem according to claim 1, wherein the first and
20 second electronic control systems comprise respective
electronically driven motors which independently operate
the lock. _ -
3. A lock system accofding to claim 1, or claim 2,
wherein the first electronic control system comprises an
25 elecfronically reprogrammable memory for storing the
valid code. '
4. A lock 'system accofding to any preceding claim,
wherein the first electronic control system comprises
~ first processing means for comparing an input code with a
30 preset valid code and for operating the lock if the codes
are the same. _ o
5. A lock system according to claim 4, wherein the
first electronic conﬁrol' SYStem comprises an

electronically reprogrammable memory for storing a valid
35 |
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eire the same. 5. A |l ock system actording to cllaim4, wherein the first
el ectronic  control system conprises an electronically

repr ogrammabl e menory for storing a valid 35 1 1111111111111
11117121112111111 * CL M S * 13 code, the fjrst processing nmeans

enabktng a valid code to be stored in the menory. 6. A lock system
according to any preceding claim wherein the second el ectronic control
system compr i Sede,d tr?é Sl deb iRy ﬁg@m ¥ §

valid override cod oclliﬁsystelm accordi ng yg pér)ieléc’ie;d'p(gdénlg:d’;1

claim wherein % %"ét"cﬁ'ﬁi Jé'} éﬂ’ter FRMCIFont r ol - system corrprl ses second

processi ng neans .for xompak ngyaaemnm&cd:g@_rx{ onloaggden%éadgngrq;sﬁlm,

valid overrldec de and f.or r@t r}% l.0oCc Cﬂgcodes are the sane.

8. A lock systHRESHL I FIEE & ctfm\merca%rt TR COWHATHAT

~control syst eralecthm'qxr:usaelsly vepsd@EramEb lon| hemorepr 6gramtaringnanoral fdr

storing a valid c153% ré&% code, the second processing neans enabling a
sto

valid override code to red in the menory. 9. A |ock system
according to clalm A ologkai fYstemharegarding sdconany| eprecadingomyaim,

system conpri sesyHeyadkn f ehel @é&aﬂaﬂgeﬁaceysmed%dmﬁ%l t Q?slt@HlUtéérﬂtﬁ'lr?@éqs
20 being separable fromthe second g’nocesm ng neans. | ock stem

according to amFSM cBH?ﬁﬁsﬁ}%n{“e 8 dOF (TRRRA éFec"‘t’}Ri’rﬁ o
systemis addpt exbde wnbtlioanpedséd varidookesnper codentarid i forissperating o

be fixed relati Viﬁ'lé’f cﬁhie dtLi-PéJOJodes m}er,thtehe second 25 el ectronic control
system havi ng a housing,

a su
o/ 8. A lock system according to claim 7, wherein the
second electronic control system comprises an

electronically reprogrammable memory for storing a valid
15 override code, the second processing means enabl'ing a
valid override code to be stored in the memory.
9. A lock system according to claim 7 or claim 8,
wherein the second electronic control svstem comprises
means for inputting an override code, the inputting means
20 being separable from the second processing means. -
10. A lock system according to any gpreceding claim,
wherein the second electronic control system is adapted
to be mounted to the lock support member in use so as to
be fixed relatively to the support member, the second
electronic control system"'héviné a housing, and a support
element mounted for reciprocal movement in the housing
and conne'cted to the lock m’embér ‘support.
11. A 1lock system éci:or'ding" to any preceding claim;
wherein a cover member_.' is mounted *_t:p" the support member
30 to prevent unauthorised access to the lock, the cover
member being releasable from the support member only when
the lock is operated by the second electronic control
system. _ _
12, A 1lock system according to any preceding claim,
35 wherein the lock partially protrudes through the cover
member to prevent dis-assembly of the cover member from

T



el enment nounted for reciprocal novenent in the housing and connected to-the"*‘%"
| ock menber support. 11. A lock system according to any preceding claim
wherein a cover nmenber is nounted to the support nmenber 30 to prevent S
unaut hori sed access to the |ock, the cover nenber being rel easable fromthe
support nenber only when the |ock isléperated by the second el ectronic "
control system 12. A lock system according to any preceding claim 35  °
wherein the l.ock partially protrudes. through the,.cover nmber ..o prevent-
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