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*166166* ‘Field of the Invention *cooooa* 5 The present invention reZétJé’ymZ
to an electric lock. In particular, it relates to an electric |ock that may
be al t er naygyehao7eonfigured to require power to fail-safe |mCiNDRIS/G0088
require power to unlock fail-secure. Also, the present invention relates to
an electric lock that may automaticalfy adjust to be operated with a range

of su . to In reviewi ng the operation of our |ock described in
our Rﬁ@‘ﬁ@ﬁ\“@%ﬁﬂ@%ow sional patent specification 329491 additi onal

advan nd benefits have b&l&@l‘ﬁﬁﬁéﬂ@K and are referred to bel ow.
However, o&if'%Epecification 329491 is herein incorporated i “\mm“ﬂmmm ty
wher e approgr ! gtE Ig Background O The Invention Many el emm

i ncl ude a s®i& A2 te the bolt of the |ock. These sol eggas
typically work against a biasing element, such as a spring, to 20 return
the bolt_to its L gi nal . posit.ion,., These el.ect.ri,c .l ocks m eneral ly be
grouped s pover 1 P5-HTERt SFCHORAFiates 18, Ao tketip e 18 FeBikiats ianer o povier
suppl i ed t orelatssoteani aleamiw deck: that madyt bé altgrnatieelyt kenfiguréd iton requirecked
configurati ;1. GRl | I D e Kk t endi ng
into a rece@@%&;ﬂl&%{eﬂo&? o(ll:i)(g%rré‘ﬁl\rﬁg. (r)trt@tﬁﬁga} ?ﬁggec&%énkggmﬁgxto this
type of | ocRresaiitimvention relates 3¢ a8 ielrgrifelonk thas may atqrpatically edjust 91 ace t he

| ock in an whbpeked vt tHnge of sufphEtditages.out of the recess of the door, or
door flame to allow the door to open. ternatively, the | ock may be
povver-tbo-unl ock where the bolt is biased out fromthe |ock and when

power ed, the sol bnmviewing dise opeeatiom ¢f duntlockt describedkin o8ONSwidalands of
electric | ogcks. . ' : : ' . | t bot h of the
above typesﬁ Jé? Isfdggﬁg’a%?@%‘ﬁ%ykgg%bﬁggﬁegﬁﬁ%%? ggét{tg%gﬁ%?%ﬁ%? hJ\‘R‘;/oul d be
advant ageoukavedesene lapparent apdeare refermedctotbelaw. nHo weersousspecifieastoneen

power - t 0- | 083948 Gs RENE mbSpbhQCH iRty Wable@BSropasate TYPI Cal Iy, el ectric

| ocks are designed to be powered with a supply Bl JUN 200Z WO 99/ 34079
PCT/ NZ98Y 00188 2 current of a particular voltage. It woul d be advantageous
for an el ecBatkproand OOThelw@ngpioni bl e with a range of supply voltages. One
attenpt to provide this facility is an add on nodule for electric 5 |ocks.

These generally al +ow for user adjustnents of its operation. However, an
add on nodul e nalvidpy dleskc boky clusieta sodenoidstozdctuatertiie alt ofithe Jockwi de control

that i t4 ' : ' { ted f
f oadback ¢ 0TSt Sleh8ids tyHailly Guligalraffbiaftg Bleklent Uil BB P 29, 107
on nodul®. TAIE thehok i is erigakpesiion, sEhese glspiaic Aocksimay geperdly-hep t he

grouped as power-to-lock and power-to-unlock. Power-to-lock is where

power supplied to a solenoid moves the bolt to place the lock in a locked
configuration which, typically, involves the bolt of the lock extending into a
recess in a door, or door frame, or the like. When power to this type of lock
25  is cut, the biasing means returns the bolt to place the lock in an unlocked
position, typically, out of the recess of the door, or door frame to aliow the
door to open. Alternatively, the lock may be power-to-unlock where the bolt
is biased out from the lock and when powered, the solenoid moves the bolt

into the lock. - -
30
Suppliers of electric locks, locksmiths, or the like, are required to
stock both of the above types of locks, which may be inconvenient or costly. "
It would be advantageous to stock ene type of lock that may be swapped
between power-to-lock and power-to-unlock configurations.
35

Typically, electric locks are designed to be powered with a supply



t olock correctly and nmake difficult automatic-adjustnent of varioui
settings related to supply voltages. Furthernore, it nmay not receive 1 JuN 2002
feedback fromthe | ock for whether a door is closed for exanple. 15 It is
al so desi rwblog3adimt a | ock be capabl e of being overridden ePCTYyNZ98/00188
mechanically.or electronically. In suah cases, the override nechani sm woul d
act to lock or unlock the door indepefidently of the function of the |ocks
controlling nodule. It is also desirable that such override systems 20

i ncorporate sone type of security mechanism Accordingly, it is an object
of one enboommntoépal‘h@ﬂm%@m Itiwanid beadvantageous f anreledtictacke | ock

whi ch is altgn f require power for the lock to
| ock or requt?rbg%[%iggémsg?mtdhﬂﬂé%?kﬁpgﬁZ@%Eﬁock or at least to provide the
public with a useful choice. It is another object of one enbodi nent of the

ltor esent lnantl olr?ﬁ@amﬁws?rmd@ﬂ@gﬁcuﬁylmk aab%txﬁaaula%pem%ﬁleal I%/ ?dl ust
0 any sypply vo e W thi ng sup vol ta or at least to
provi de the %E}ﬁrl c hg%f'e?cquuf‘g? ??:rhd’is aﬁl“%@%"% ‘?ﬁﬂ@h@?erﬁﬁ?%ct of the
present i nvdiowewertan gidoan dwedale mai}f b@ilesntconvemd:ntlto ihstalk ahd aaydnatg a

control | er aﬁo%étco%olttﬂ& 1s%§r mfls g 'hg&ri %.]Jé':dl%BREdAlfsan ﬁxpgln%g%’ét control

of the | ock, Wth a choi ce.
21 JUV WO @Pﬁ&@f@ fPEF’ItIaR}ZQB‘PQ)E}YBBﬁSHW &enscysalmlpﬁlero ejconwroliar afhe present

i nvention tQh@awbxd&oaﬂleemtmm&eém{e tho s sheiihP ahR{t6 Settdp Buer ri de
rrechanlsm rgberab%%, %amag aﬂ:ﬁsﬁcu”t fu ctlonalléx or to at | east

provi de %he 'BEHFPECHYt % hgiiogtatig P TSI on

Accordi ng t aelared taspgsly voltagelle present invention, there |s provi ded an
electric lock including: 10 - an electric actuator; - a controller; - a
power receiver which, in use, receives a supply voltage for the electrlc

| ock, t 5 wherei rFmrmmnIﬁmanotresemrfm@e* froim thisllgck for mdetlieve t he supply
vol t age frorHJoP%o‘P&ééﬁffoxr wer, sense the level of the supply voltage, and
supply a drive signal t el ectric actuator, wherein the electric |ock
adapts tWe drive si gnal to the electric actuator dependent on the |evel of
the supply vol t adeis 280 Qesifableathhtya ldcﬂtebeed:afﬁbleldfbdiﬁg(ovmkldéiﬁSxtﬁerhOUSI ng

whi ch houses_t he el ctrllc t?th@ﬁ gntr T#ler an r recei vgr

Pref or ably. PHOSEEHI B PE Rkl pER Bdel e oy A BEREpls A BN 1 o 25
current throasglo titnk ed exlbeck theadearandependersiyeofi ey functien difithe ledkgnal is
adapted to S&Q\hﬁﬁ%gt BEUEL IR & Q8 Mesirable that such override systems

20  incorporate some type of security mechanism.

Accordingly, it is an object of one embodiment of the present
invention to provide an electric lock which is altemnatively configurable to
either require power for the lock to lock or require power for the lock to

25  unlock, or at least to provide the public with a useful choice.

It is another object of one embodiment of the present invention to
provide an electric lock that may automatically adjust to any supply voltage
within a range of supply voltages, or at least to provide the public_with a

30 useful choice.

It is a further object of the present invention to provide an efficient
electric lock including a controller as part of the lock and which is adapted
for efficient control of the lock, or to at least provide the public with a useful

35 choice.



current criteria. 30 Preferably, the electric actuator is a solenoid
actuator. ‘Preferably, the drive signal includes a pulse wdth nodul &l slN 2002
signal. ' Preferably, the drive signal includes an actuating phase which
causes 35wheospbenoi d to be actuated to a first confi guraticmmyzesnd:ss

hol di ng phase which holds the solenoid in the first configuration.
Preferably, the holding phase is initifated after a first delay starting at
21 JUN 2002 WO 991 34079 4 the start of the actuating phase. PCT/ NZ98/ 00188
Preferably, during the actuating phase the drive signal consists of a

conti nuous pul se.It3s Priedler abjegt of the posemteinedngionlio proviidd &€ elstabhicnodul at ed

to provide redet er m ne ol din rrent o heoug h ol.enoi..d.

Pref erably, alPﬁlé gﬁg:gefrécrgfﬁ%ﬁ%as ﬁ%’l %"%‘d&] reglﬁlatrﬁslng Bléﬁtfgg 8‘3 o gdlgﬁri ng 1 o
const ant of secyitydunctjpnaliyy oxite atleass pravideithepublic witlea eseful ¢hodceact uat or .
Preferably, the predeterm ned- holding current is related to the inductance
of the solenoid. t 5 Preferably, the predeterm ned holding current is

rel ated tSo tSwmpaxy Of The Invention and/ or tol erance of the sol enoid.
Preferably, the predeterm ned holding Current is enpirically determnined as
a m ni num operatignal current reg i t he .solenoid 20 in the first

d to hold
configuration. Proferdige o opg,aspsf gq,f':tﬁ‘? Bregﬂ%vfﬂtbq%ggeggf’ﬁdﬁg %ensor to

sense whet hedledttie lekdntlndiag]l ock is aligned with a corresponding strike. 25
Preferably, the controller is adapted to receive information fromthe
strike sensor. Preferably, the electric lock is adapted to provide

i nf or matiton rel ati Agelestriclagtuatsirat i ve al i gnment of the strike and | ock
and/or information ggbgtdeg to 30 the configuration of the sol enoid.
According to a further aspect of tqlﬂ,e' present, i nvention herg(yiri1 provi ded an
el ectric sol enoi d | HERWELIECEIVEr Whidh: I user raegivey,p SERRIY i Voltege E¥nthSi ned wit hi n
a body, characteri s&idcetriolddkat the | ock includes a controller 35 which
senses the level of a supply voltage and provides a drive signal to the

sol enoid, the characterjistics of the drjve si %;nal bei ng auf omatically
adapt ed 15 wherein the controller is arranged suitably 1o receive the supply

voltage from the power receiver, sense the level of the supply voltage, and
supply a drive signal to the electric actuator, wherein the electric lock adapts
the drive signal to the electric actuator dependent on the level of the supply

voltage.
20

Preferably, the electric lock includes a housing which houses the
electric actuator, controller and power receiver.

Preferably, the controller stores predetermined current criteria for
25  current through the electric actuator.

Preferably, the drive signal is adapted to satisfy the predetermined
current criteria.

30 Preferably, the electric actuator is a solenoid actuator.
Preferably, the drive signal includes a pulse width modulated signal.
Preferably, the drive signal includes an actuating phase which causes
35 the solenoid to be actuated to a first configuration, and a holding phase
which holds the solenoid in the first configuration.

Preferably, the holding phase is initiated after a first delay starting at



WD 991 34079 5 in response to the level of the supply voltage.

PCT/ NZ98/ 00188 Preferably, the characteristics of the drive signal b JHN LY
automati cal ly adapted such that the | ock may consune a substantially 5

m ni mal | eVed 9%¥40ower for any given supply voltage w thin tHREI/NZ98®He188f
supply voltages. Preferably, the drive signal is the pul sed signal having
variabl e pul se widths and a voltage duting pul ses which is equal to the
supply voltage, t o wherein the adapted characteristic is the width of the
pul ses. Preferably, the electric | ock nmay be reconfigured from

power -t 0- | octhetstarpafithe adtaatimg|phese. 15 Preferably, the controller includes a
switching neans to allow an operator to reconfigure the operation of the
controller from power-to-lock to power-to-uaiock. According to one aspect
of the present i nPesRrabiy, during thejactustingi phage shedriveosignal monsidismg'a a body; a
bol ti ng nmeangyfimubidmasel OCki ng position and a non-locking position; 25 an
actuator to actuate the bolting neans the actuator having first and second
alternati¥e configurations, wherein the actuator in the first configuration

pl aces the bol ti nprefeeably, the drive kigadli ROpIGS wWidthrmudidatel 6 @oevidataor is

operated and_pl.aces. | tin ns.in the neon 30 | ocking position

ot herw se, aﬁ%d%‘ﬁl&%&;ﬁ?lﬁegﬁc ia Ol\gﬁt{g%%‘)l’igréoég'nd configuration places the
bolting nmeans in a non-|ocking position when the actuator is operated and
in the | ocking popiefdraly OfhB&5rietErmiRdd nWISIE Ll G 20hisaLB" e
reconfigured from c?ne _c%’nfi Sﬂurrati on to the ggtllgﬁ}ér. %5 21 ﬁ%ﬁ%

Preferably, EeRs2AEPTASIYSD SRERE Weich drsingluded, ity the slestriceacatorar r anged 21 JUN
TO02 WD 99/ 34079 PCT/ NZ98/ 00188 6 such that reversing the orientation of

the reversible ne r recgonfiqures the holt. actuator. between alternative
confi gurations. PF%?%?I%{E’I ?*,‘e tlﬁﬁdﬁ?m%q 3@‘@&5{?{1 iy e oonthed on a
nount i ng s pindottasedfitlse sobaneidi bl e by reversing its orientation on the
pivot. . Preferably, the reversible elenent may al so i ncl ude an engageabl e

portion and an actuation &i vot these being arranged to substantially define
an L-shape with tPeforghlnt thagpredererminerd: heldinge euragnttip gelated Haptbe heat

dissipation and/or tolerance of the solenoid.
Preferably, the predetermined holding current is empirically
determined as a minimum operational current required to hold the solenoid
20  in the first configuration.

Preferably, the electric lock includes a strike sensor to sense whether
the electric lock is aligned with a corresponding strike.

25 Preferably, the controller is adapted to receive information from the
strike sensor.

Preferably, the electric lock is adapted to provide information relating
to the relative alignment of the strike and lock and/or information relating to
30 the configuration of the solenoid.

According to a further aspect of the present invention there is
provided an electric solenoid lock for use with a strike substantially
contained within a body, characterised in that the lock includes a controller

35  which senses the level of a supply voltage and provides a drive signal to the
solenoid, the characteristics of the drive signal being automatically adapted



10 Preferably, the actuator may include an eiectro-magnetic actuator. 21 JUN 2002
Preferably, the el ectro-nagnetic actuator nmay include a sol enoid actuator

i ncluding a solenoid rod. 15 Preferably, the solenoid rod may be connected
to the seqqyébqaps® of the pivioting ,nenber by way of a conmeqiNzygoelsenent
which is pivotally connected to both the solenoid rod and the pivotal
menber, at the actuation pivot. 20 Preferably, the | ocking position of the
bol ti ng means may correspond to the bolting neans. protruding fromthe body
of the lock. Preferably, the engageable portion of the-pivoting nmenber may
25 incl ude aintregpohs: toickeslaThe sdpEFdeagé.ng nmeans may include a recess
arranged suitably to cooperate with the toggle. 30 According to another
aspect of the present invention, there is provided a | ock including an

el ect r o- magnet i ¢ Paeferablyor thewinbamicteristies | efc khe edsive Fignappkse valkdé age and
adapts a dri J r 9 efd 0 . on the

| evel of thg¥§%19§wvgp%§%£%F @ ggéetr g}teg&% EeHagc%Hﬂ?i % g@%ﬁgg‘%f supply
vol t agesS 3snipinggl devad|of powse foroany givenrsupplyeteltage skitlia thaaargmppfy vol t age.
Preferably, shiylyheRigess arranged to periodically sense the supply 21 , 1 UN
?PAZ WO 991 34079 7 vol tage. PCT/ Nz98/ 00188 Preferably, the el ectro-nagnetic
actuator includes a solenoid actuator. 5 Preferably, the lock is arranged
abl e t o conpensatPeeferablyditefdriversignmalijzphy pulstd sigesl, havitghvartubbemsss | on

i ncludi ng pr.oyidi e I e t ' o the

sol enoi d actvﬁéa{t Qra_ﬂgﬁg@%@bﬁﬁkﬂ%ﬁﬁfwﬁg}egﬁgﬁg& r%h %&8&%&#’! er. to

Pref er ath?y, wheeeiniheradepted eharacterissie iy the widthrafdbepesesne supply vol t age.

Preferably, the mcrocontroller also serves to control a power device to

supply the conpensat ed pul se w,df h nodul ated driv 15 Preferably, the
mi crocontrol | er é’l’%&’ eromed'i%c%EMs Y& 56 13"5‘?deﬁ°m power-to-lock

to power-to-unlock.

15 Preferably, the controller includes a switching means to allow an
operator to reconfigure the operation of the controller from power-to-lock to
power-to-undock.

According to one aspect of the present invention, there is provided a
20  lock including:

a body;

a bolting means having a locking position and a non-locking position;
25
an actuator to actuate the bolting means the actuator having first and
second alternative configurations, wherein the actuator in the first
configuration places the bolting means in the locking position when
the actuator is operated and places the bolting means in the non-
30 locking position otherwise, and wherein the actuator in the second
configuration places the bolting means in a non-locking position
when the actuator is operated and in the locking position otherwise,
and wherein the actuator may be reconfigured from one configuration
to the other.
35
Preferably, the actuator may include a reversible member arranged



sensing ogen/closed conditions of the door. Pref.erably, the m crocorgtq gy 7
al so provides logic functions for 20 delays for the timng of operations o
the lock. Preferably, the lock includes a programrmng junper to allow the
control | er womwoegoreeconfi gured between a first node in whichporenzegb@sei d i s
operated for the lock to provide Iockicﬁng and a second node in which the

| ock 25 provides | ocking unless the sdlenoid is operated. Preferably, the
end points of the range of voltages nay be separated by at |east five
volts. 30 Preferably, the end points of the range of voltages may be

separ at ed byueh thas seversiesthggirientation of dheatgiversibiemembenpscorifignadstthges i ncl udes
12 volts. 3%oRrREfEGHYeYwedntiteR]a8GE bbifiguRstions®Y operationally be supplied by
any voltage wthin the range of about volts to about 40 volts. WO

99/ 34079 PCT/ Nz98/ 00188 8 Preferably, the range is about 12 volts - 15%to
about 24 volts + Prefératily, the raldrsibleatlenrenagpg de, mbtsted @ka mmun'tiﬂ%I ude an

T oper it: oo SARIERy ke BlodBlatondidbinht "o nochani im

i ncl udes control neans which interceptS nmovenent of the bolt actuator to

prevent, Inhibit Seet. @k flersiB etk o2y S BRlde! 4P eigdoehifi d T o
i ncludes one of nore engagenent neans,  the engagenent neans oriented and
adapt ed to PagiRfeand amactyatiop piyqtdhesgdging arrpngad torsupdantiallydefinom r ol neans

i s connect ed -tkupe willohe infounBap pivot B dHRYR BB tHe [0§hdpBe chassis noving the
control neans in and out of an engagenent position. 20 Preferably novenent

of the dlassis is controlled by an override controller, the operation of
sai d override corRreferdbdy, thhgauatal ingy inmhadeantefeetrotmagietic actdatbence t he
control neans into an engagenent and di sengagenent position. 25 Preferably
the override controller corresponds to a key and | ock wherein the
rotational novendirefessbly thecrleptse-magneti aatuaior yea dndyde Besdenoid i s

transmtted agﬁa{d}qn&m€ggoggomgd_of an arm connected to the barrel so that
rotational novenment of The key causes the control nmeans to engage or

di sengadé with the engagenent neans. _ _ 30 Preferably, the engagenent
means correspond Rrefepdtdy,athe Rolefioidi rod nidyObé bétindgled te Met eondbemerd shaft

subst anti al ldé er endi cubar to he.. dci,rgctti Oﬂ of tt'\%ﬁ{cﬁlhaf L apyenent,
wherein the %@ég‘@%n‘?‘ 5ngyare_y 885&@&' ?%?ge a‘gﬁ% VY rol neans.
35 Pr ef er ablcpnudnted: tonboth Ithevsclenpid med anik thegpivétalanembere anthetastuation pin -~ 21
JUN 10Dz .
pivot.
20
Preferably, the locking position of the bolting means may correspond

to the bolting means protruding from the body of the lock.

Preferably, the engageable portion of the pivoting member may
25 include a toggle.

Preferably, the bolting means may include a recess arranged suitably
to cooperate with the toggle.

30 According to another aspect of the present invention, there is
provided a lock including an electro-magnetic actuator, wherein the lock senses a supply

voltage and adapts a drive signal to the electro-magnetic actuator dependent on the level

of the supply voltage to operate the lock within a range of supply voltages.
35 Preferably, the lock is arranged to sense the supply voltage.

Preferably, the lock is arranged to periodically sense the supply



WD 991 34079 PGT/ Nz98/ 00188 9 adapted to extend fromthe chassis so as to
engage Wi th a correspondi ng engagenent nenber wherein the resulting 21 JUN 2907
engagenent action limts or inhibits the novenent of the solenoid shaft. 5
~ Accor di ngyg édzaiveal ternati ve enbodi nent, the |ock nmay be agapingdsbeiss

aut o- sense the supply voltage, the voltage being preferably between 8 and
40 volts. According to one aspect of the present invention, there may be
provided a | ock substantially as herein described with reference to the
acconpanyi ng drawi ngs. Qt her aspects of the present invention nmay becone
apparent to tvoltage.-skilled in the art fromthe foll ow ng description. 15
Brief Description O The Drawi ngs F~: Shows a side view of an electric |ock
according to a - preferred enbodi nent of the present invention. 20 Figure
2: Shows an end viPsefersbly, iize eletronhgntic aetvator mchwiek a shlenoid aehiatgur e 1. Fi
re 3: Shows an plan view of a faceplate of the electric |lock shown in
Figures 1 and 2. 25@tFi %&e 4: Shows a plan view of a strike _used in

conj uncti &n with tHEeCEAbEtthe dofkyas agprged able fp genmarensatg nfer Adiffesent | gure 5:

Shows a cut - ausply Weltiged, $udR &ngsehdtion! etudedy prakdiag 8Golmpashd i N 2
power -t o- | ocku%onf.i®ur aii on ﬁ'ti'ith bne liol t. rétgrtact ed. FiQue 6: Shows a
cut - away vi eRUBF YRR Bedulated driyg tothe solenoid petuator » 14" 5 i 0 a power-t o- | ock
configuration with the bolt 35 extended. 21 J' E9~1 WD 99/ 34079 10
PCT/ Nz98/ 00188 Fi ; j: i f the lock of Figures | or
2 -ina power-to%%fg%abgg%&@ﬁ?@f%@%@m@ﬁ%%@@g‘t retracted. 5 to Figure
8: Shows 18 cut-away view of the electric lock of Figures 1 and 2 in a
power -t 0- open confprgpfadly, et MickdtohhslId?Qbive £ttt RBAGH thESGMIS vBitagachemat i cal |y
shows the supply wiring of the electric | ock of Figures 1" an . Figure 10:
IlI'lustrates a perspective view of a | ock incorporating a key override
mechani sm 15 Fi giPreferably, thd midrocvneslier 418y sepesst to\enitbeavpoiveRdéiek W th key
override with ghe] tlgjlltc hOUSiaEe% r srgo“\,/.ﬁ@l. F%}g%;&rgvlz Illustrates a side view
of the lock of Prgure TP e SO B g FERbVEY. 20 Figure 13:
Illustrafleés a top view of the | ock shown in figure 12.

Preferably, the microcontroller also provides logic functions for

DC

sensing open/closed conditions of the door.

Preferably, the microcontroller also provides logic functions for
20  delays for the timing of operations of the lock.

Preferably, the lock includes a programming jumper to allow the
controller to be reconfigured between a first mode in which the solenoid is
operated for the lock to provide locking and a second mode in which the lock

25  provides locking unless the solenoid is operated.

Preferably, the end points of the range of voltages may be separated
by at least five volts.

30 Preferably, the end points of the range of voltages may be separated
by at least ten volts. .

Preferably, the range of voltages includes 12 volts.

35 Preferably, the electric lock may operationally be supplied by any
voltage within the range of about 8 volts to about 40 volts.



DETAI LED DESCRI PTI ON OF THE DRAW NGS 25 30 A preferred enbodi nent of the,
present invention is an electric lock that includes a solenoid to prbVisi¥mnm
actuation for the bolt. Typically, this preferred enbodi nent is intended
for use wWpoagy7® Where the lock is fitted into a door fraperaazds/eo1ss
strikeplate is fitted into the door, or vice versa. Wth accessories, the

| ock can be installed surface nounted, and wth further accessories, the

| ock can be installed surface nmounted onto either a franel ess gl ass door
head, or onto a nanel ess gl ass door, or a conbination of both. Figure 1
shows a side view of the electric lock 1 according to the 35 preferred
embodi ment wi th pRgRG! Al 1S A 10SBRY S Whabahoalvals -/ pok 1 may be
described, in a nodul ar tashion, to consist of a control nodule 3, an
actuation nodule 4, an actuation link nmodule 5, a bolt 6, a strikeplate 7
51 JUN 2002 WO 994 &ﬁﬁl?%inBGTE/dHi&ﬁ_ {ﬁ@l&%éﬁyﬁx&ﬁﬁgﬁh@uéxgidﬁ)mz@aﬁis&; subm nature
oor posjtio tc » ic e actuati.gn nodul e.4 receives an

el ectric cu?‘?aé’iet\Qf }oonlﬁée@}mﬁiagﬁ)gﬁ)é}e&&gwgﬁyngwﬁﬁﬂzf gPerationy Pfglet i on.
Sui t abl e al tenmtrodlier.ves to 5 a sol enoid Known to those skilled in the art nmay
be substituted. Sone exanples of alternatives that may be suitable in
various situations are DC notors and |inear induction notors. Typically,

t he actuati on noBtaferablysshe gremide gnechppism; ingludee sentrol mgans dich spring 10,
to bias their{ta_dedm nid\@nizat 8nehdlbdil abRMBE ds PERNENALBIt b SodtFAMifd . As used
herein, solenoid rod refers 1 o to the central noving part of the sol enoid
and is b(} ef Eﬁoé{fﬁ"?’,’t' but not exclusively, substantially rod shaped. Suitable
alternatives to a spring 10 will be apparent to those skilled in the art
The bias may si i AVl t i itably
arranged. Wen fﬁlg‘fg@ﬁlgﬁtﬁ?%& *gﬁgl%derﬂ{ggﬁﬁe% %%#’gﬁeoglhga#%ﬁéﬁfa ?aglg’rmved into

t he sol enoi thecengsgementnmeaise oxpnted gind (adapid \taeengageevith she wontrol t he

sol enoi d, thg,spring 10 noves the solenoid rod 11 out fromthe sol enoid.
The electric [ock 1 also includes an actuation link (12,13) which is
actuat e® by the solenoid rod 11 and, in turn, actuates the bolt 6 to

protrude 20 fronpgsferaBly et confroD nidhfis 1266HHeated t6.a diRsid Crhedds] e | 1 Nk
i ncl udes a connecti nﬁ tfxo nects .t he sol.enoi,d rod.11 to a

d,12.which c
pivotal | i nfOYSmEH:-Oh R ShARiY moving Jhe. coytolriany i B gl 95 A i Vot al 1y
nount ed on tigagpment pobliionAs shown in Figure 5, retraction of the sol enoid
rod 11 away fromthe pivot 15 causes the toggle 14 to nove towards the
faceplate 8. This in turn noves 25 the bolt, 6 out fromthe faceplate 8.
Typi cal By, the sPrefraplyamovement pf thes ghassisois scangrohied Pyt patoverdeol t 6

protrudi ng téfrbllehetht asRRitdh OGN go&ede tcdfirslldr | fhsicBItE Mo i hol d the
electric |ock ljua&’a osed vm'th|1the strike Ia%%égﬁlyg%k t he door. 3o
Figures 5 aRensss SRQMIEReDEcOBEO) TFRps 1300, 2) <8 SEREARERERL s
correspondi pesiien.t he | ock operating in alternative nodes. Figure 5 shows
the lock in a power-to-lock configuration the connecting rod 12 connected
to the link nenber 13 at the connecting pivot 19. In this case, the

connect 2hg pi vot Preferablypds pvesmide qosiraliervegriespends tooatkay reddptlate 8 so
oggl 6 14 | o e e N e B ke bol T 6
oggl e is relatjively a rom t he, f-acepl ate refor e bo i's
retracted i}ﬁ%“éﬂ’é“?‘i}?éﬁF\g%Slg by ey pfan WF%%%&%WRE%%E)HSS 12

el ectric | oedtatiorrhd anovemient asfktheViksyncauses siid eomtral msarsowe eagaget be sol enoi d
rod 11 is dr,awn Lfromith i 5 and by means of the connecting rod
12, the pi vgflﬂ%a%wﬁ%epé%%gygléa%sbdut the pivot 15 to rmove the toggle
14 towaBOls the faceplate 8, thereby, protruding the bolt 6 out fromthe

faceplate 8 so t i Srsspond 't ohé of IR in.figure 6. 5
, When power is %%fe{a@%ﬁ%@%%ﬁ%g%g{eé@ﬁeéﬁeesprP%g 10°r ever segdsal I%lﬂsls action so -
protruding from the solenoid shaft substantially” perpendicular to th .

direction of the shaft movement, wherein the engagement means are adapted

e

to engage with the control means.
35
Preferably the control means includes at least one member or pin



that the electric lock 1 unlocks. Figures 7 and.8 show the pivoti ngr#i I]hN}Dﬁ
in the alternative orientation which corresponds to a power-to-ope l
configuration or node 1o of the electric lock 1. Wien the electric lock 1

i s not povwpaeesdordie solenoid rod 1 1 is positioned rel ati vepgr/Rege/00188 t he
pivot 15 (see figure 81. The length of the connecting rod 12 and the
position of pivot 13 and 15 are choser® so that the solenoid rod 1 1 in this
position noves the toggle i5 14 relatively towards the faceplate 8 (in a

cl ockwi se direction) so that the bolt 6 protrudes fromthe faceplate 8 so
that the el eadaptesd tooextend from ek chissin sphas tooengage o¥ith st eireespailéng t he

electric | OCiénéaf%:ﬁ?gW?eﬁlgﬂr &/ﬁ@ﬁiﬁoﬁénfgsglti%x?d%%ga%ehémmi& fili ?b%el y away

fromthe pivot T eft In gure etract the bo into the
facepl ate 8 dwhibi CWC@F@&f@%SqI%’@lA&haiﬁs 20 unl ocked. Figure 9 shows the
wiring schematic of the electric lock 1. The bolt term nal block 20

i ncl udes positive supply termnal 21 ne iye.,su ermnal 22 and a
control terminal 2%$°981% téealIl *QE“@I‘%EPEP@W@?’@’??‘OC} $8£:b¥iab@t%Fq age is
suppl i ed t o tite-seossi the seppiy ppltage; the vohage iingprtferhbly Heowdene® a0 ol 25
termnal 23 {g.unlock the lock. O course, this voltage need only be

positive with respect to the voltage at the negative supply term nal 22.
Typically, the positive supply termnal 21 will be kept at a positive

vol tage and the coRts@ing & BnBadspd? of tHe pR&dtIRventidt StelRUinhPpe SWi t Ch, or
any ot her connecti.onl di scopnecti.on ans nowrheto ttnos skilled 1n the art,
bet ween il selPfoY; g Hack supstagt -lys?PprTEF’SFI% e3g1bed gw! Iﬁg?é?%rg", there el ectric
lock 1 will aedoynpagyiagidrateibgsl t o power the sol enoid to unlock when the

button, swt or. the Jik 4 . . 1) (o] ermnal hl.eck 20 al so
includes a f ctriag%ecgse?fle%f ?’E)er?%elftu n‘ﬁeglklgggﬁja%?%ﬁm%uaspﬁ) a{?g{ ggw&?%%%ﬁﬁdien
reconfi guri nép thiaartekan the follpwing des¢rimsionpower - t 0- 1 ock t o power -t o- open
configurations, and vice-versa. 35 The preferred enbodi nent includes a
single control nodule 3 for all 21 JUN 2~~? WD 991 34079 PCr/ 1YZ98/ 00188
| 3 of thd5fufkriefDescription,Qf TheDrawings: f uncti ons i ncl ude: sensing whet her
the door is closed, controlling the sol enoid, sensing the level (for
potential differengce f the,supply volta oviding a drive signal for
the sol enoid 9, am&(iusti %‘OT"H@ Iravieet gf?%g{efgm l"§g@ﬁ°‘§gm§ht8 bul se

wi dt h) of the drive signal. prefetheherhbaliinentkofithe prestaet imedntient ed, t he control
nodul e 3 provides an initial drive signal pulse to the solenoid 4 to
initially nove the solenoid rod 11. This pul se may be at whatever voltage
i s suppli2ed, provifigung2:hat Shows sansendvagwy afothgoassemhbled selparieilack od 11.
After the initial pulse andsgo@h¥%fFiglreol.del ay (such as 200 nmilliseconds),
the control nodule supplies a holding drive signal to the solenoid 9. This
hol ding drive signal is optimsed for the particular lock. It is intended
to be just sufficiRigdret3» holShotsanphdreviewcbfrafhcéfdlategsfiths tletinie lbck ce of the
spring 10. It is also inten I NLIN4S wer consunption of the | ock.
Factors to be considered in%gg‘gh?%g?gglbeg}ln@ga'i on |5 wll depend on the
characterdSstics of the particular lock and will be apparent to those
skilled in the ar tyg; ver, : e g St et he

i nduct ance ~nf. t i mvfnoi c?h%?ﬁgrﬁrll%;ﬁiﬁ%&ti oﬁagﬁgélgg%%ﬁsﬁhgs of the
sol enoid, and the spring cori@s gle¢trigfo owpih kigures 1 a0 Fne preferred
enbodi nent supplies a holding drive signal which is pulsed and the w dth,

or on-tinme, of the,.pulses isyodul ated.  The i RQUCE:I [operd.i es of the
sol enoid are used(i:ég%#—ihat Sséwgvﬁii%ﬁ?ag'agdrlﬁﬁfgfesél%éaéggE%c?(t_ﬁ% "t he

sol enoi d 3y the application 1awd Din 8 pdwei-tpaleck configwpdomwitbtheobolt he control
nmodul e 3 then providing an qptigiged hol ding drive signal is

Figure 6: Shows a cut-away view of the electric lock of Figures
1 and 2 in a power-to-lock configuration with the bolt
35 extended.



25 intended to mnimse power consunption of the electric lock 1, as well,
as. ot her advantages apparent to those skilled in the art. As will be Jymﬂm
apparent to those skilled in the art, the pulse widths will vary with e

| evel of tweagIby voltage. The control nodule 3 is al so pPOBNZAsreaiss o
that the changing of a single sw #ch,¢5 changes the el ectrical operation
frompower-to-lock to 30 power-to-unlock. The technician also follows the
mechani cal procedure for changi ng the configuration or node of the | ock.

The suitabl e curpent y be,experinmental .y ofp enpirically determ ned before
manuf act ur e. Thihﬂﬁ%ﬂgstagp%’ga%aﬁp@&&‘ém%gﬁrgﬁlfP %gg 55?(06r2 set of
currents) which are -suitabie 4 opdwdrdoidpen sodrdfipurationodvitl @gaibett the spring
10. 21 JU~~ ?302 WD 991 34079, PG'f/ NZ98/ 00188 14 These currents or

paranmeters representative ) %cﬁg'm may then be stored in the controller
nodule 3, in a nmenory associated with a mcrocontroller included in the
control dul e 3giglirk &. CON ; r%%h dto

cal cul atsrema pul sglw l:gh nDEE}?‘g% ?‘gﬁ#%»g?ﬁ}zlﬁg rl%/gﬁgtllﬁﬁgﬁ{g??t e solenoid 9,
where a holding action is F&adi¢iRa POMSETO-ORSN c‘%’%@ﬂ@%?nt"ﬁﬁ‘ wgholtint criteria.
This cal cul ation requires é&hendzdnpl i ng, or neasuring, of the supply

vol tage. The value obtained is, of course included, in the calculation. Any
ot her paraneters, such as the inductance of the solenoid, 1 o may be
included in the EgueePati oSchematedlly stiomsdhd gupily seriafiof ltkeleleotriche art. The
el ectri:)@ |l ock 1 may be supglci(ggll; el 1Yphiages anywhere between 8 and 40

vol ts . Electric lock 1 autonatically conpensates for any changes in the
vol tage and adapts to the new voltage w thout any need for an z 5 operator
to meke any adj Upfouppi@: AllhudirhBes pSlapQeivERTEdw bi& IdtliSaciBsragiaRabi | ity to
aut o- sense supply voltages, This,vol t% e. sensing functional ity is

achi eved. ~ui t hout oper at orkeé’o?‘ﬁgfdr?éﬂ?‘? B i npl ement ati on of such a voltage
aut o- sensi ng system woul d be known to one skilled in the art. The control

nodul e i ncl udeg, L, £r oc Ll er which ne | v, vol t age and
20 pr ov?sdes a c%d %“%@eﬁdf’ﬁ“ﬁ%@ma‘?}%ﬁf %?i%/ggcsl?sé'ﬁ% lW"a a power
device, also included in téeemdnwiththerhndtthousimgiremovesl. sol enoi d. Thi s
arrangenent allows operation with a dynam cally varying supply voltage. The
m crocontrol l er gl so-carnes out |ogjc tunc%pgns for .the other automatic
features of the Figugeidne Hhustrates 2 Side vtk ohibgdeek @Iﬁ%‘eilﬁd’}”ﬁﬂgma reed
swtch 25 (not shown) whi cépléenvid feioeedi ts alignnent with a reed nagnet 31
on the strikeplate. This arrangenent allows the control nodule 3 to

determ fie whether the door is in a closed position. This, in turn, allows
del ays rel ati ng Figurt@3dooHlustratss atpporiew péthierlgck sholwan ibdigure 12t o t he
function of the electric lock 1. It also allows the control nodule 3 to
save power by coordinating its 30 operation with the opening and cl osi ng of
the door. Typically, two del facl i1 'corporated. First, a delay
of eight sekt L DESCREP BIONOF INANANY or the electric lock 1 is
signallgd to unlock the door. This signal may be supplied by the push

button 24, or theg |ike hei r ess O cqurse..this 3 i.gnal, may be

provi ded by al teme'vggn%gﬁosﬁm%%c%% PEESED ﬁBﬁ?ﬁélrot“clg A r°§$ﬁ%?%3°°}(he doors

t hr oughout  thap includes | aasolendid do rpgovide actuation forcthe doltodTypically,kthis or 21 JUN

2002 WO 99l P i r suitable
PRt b ithdsp S8R Wit ABGIS iRte OF, 1900 A

nmeans known. to thos ows that the door

may be opentdP p 8per Bame and 2 strikenlgtegs ﬁFﬁé@@W%i@r“@%@’%@gWéﬂ‘_ to unl ock
has beepy gi ¥&®@ssofids, thé'Rick Ren BE atatad Yurfice miuunesdl end with $iithérhe si gnal |i ng

means i s placed sone, dj stance fro he .5 door. .[The | ock SO ,provi des
si gnal s ext &fFHEOTEY tlecthc (5’3%%'?8‘5@8?&5‘3{{@? m%droq%ﬂgﬁg%&aé?@elgffen or closed .
by neans of glabedoordead wirontn a Arameletseglissrdobh er a combination of both. .

Figure 1 shows a side view of the electric lock 1 according to the

35  preferred embodiment with the protective cover removed. The electric lock
1 may be described, in a modular fashion, to consist of a control module 3,

an actuation module 4, an actuation link module 5, a bolt 6, a strikeplate 7



solenoid is hard on, by neans of a mcro switch, 40. These signals may be
10-received by a user or a building control system The preferred 21 JUN2002
enbodi ment of the electric lock 1 allows that this delay may be adj usted
during na of the electric lock 1. 15 Anot her del ay l'ied
after thenﬂg)?rak?‘;sﬁcl osed and before the bolt is extended. Tﬁglsﬁmg‘gﬁg‘g%r)my,
typically, be two seconds after the rebd switch 30 detects that the
electric lock 1 is inline with the strikeplate 7 provided that the reed
contact is ' j [ ; I : This feature
facilitat esnﬁgé}g lWtaﬁlhe) g?i%????ﬁ%?ﬁ%ﬁ%%“?ﬁﬁﬁﬂﬁe acting 2o doors to
prevent the bolt from-being protruded before the door is correctly aligned
and in a stable p itiﬂn. The preferr q e4rrbod.i ment eFllows t hat this del ay
may be adjusted dubPSG" HakGractyYaHon medulp &ERPIVERIAR S{85ENF BWIENt e i s only
required thatpdwid $éal6Hdid@ toi Mkvelih  §ivah dire¥drk €guiddblé RReiiati0ts > and t hat
the action junper 25 is switched. The preferred enbodi nent is arranged so
t hat revefsal? gflenaid kpewpitpigoss sidlledsinjthe artanay be syhstitytac kSemer at i on. The
pivoting |inkxdmdple§ of aBMEGves! Ba hﬁg'tﬂﬁiﬁ{abﬁ”ﬁk wiahégﬁdatmnfs%& faces

parallel to the plane.of th ivot 15 being teversed. - e preferred
embodi nent r &RIP eaélratelﬁ‘beaf &qeuﬁaﬁ”hémltﬂ?r eﬁ?’%‘%%éy’tth%am nadyle dlgo vol t ages,
al ][ hough it b\iﬁdlhdejls_ea biesings tlement) ysuth assea sprihg €ld, ito Bile It:}&r tod fbgtth@]f Per I
val ues may i nts. For . a volt supply
vol t age, the(;P%R | alqu%%g% gé%%%gfr@%ﬁ%g %5_3'8%&10\%3%%’ e Fedisferss ¢ oquir ed
to hold tlAe Holtheicentrdumuvingopag efiph¢ ysolasoidaged o preferabily, buhewot niti al
required cur reﬁahsiivag,ls%&%iai ol RRagedl KERIHIE Qﬂé&.{tﬁfés tPa ?és}lkj%p}d‘%il?o' tis

21 Jt~N | ~Oz WO 99| 407'3 P%l}%%/ 0188 16 124mA. For a 'y vol tage of
24 volts, th&CiaRPIFRY o tRessi dfirthe aft. | hediapmay simply ths suppliechby r equi r ed
to hold the lpelvityiwhedemh lodlhés fuiRbBr areshgedb oMhdiEmE solendidds PoRetddi ¢ | ock

m ght i ncl udg}éa %’olt SCngi.tion Wlttctﬁ to,indicate the posit. o;\ of the
bolt, with r&&piUraPGTeG LT jsapoved mto the soleneid, qompressing the SpEing 0ty t he
suppl y vobt ad@éhencppwerdsi clityto tthe sdlemdidnting speing d 0 medvies dre shlardd 46 Yol ts DC. 10
A further ex%gphg]m_‘]ggmggyi&rent is shown in figures 10 to 13. Referring to
these figures, an electronic Lock is shown incorporating a nanual

rnechani cai/el ectromirc override system 15 According to the preferred

enbodi ment, the ovRkldléaris otk M6 MhElus&Sart adBatt g 17, PHKwilicPid . The | ock
has a barrel 110 &ﬁe figure 11 which rotates wh nhgge correct key is

)
i nserted i nt 3°UAEIYIhe $9gnaid Jod Jd Andy n HIP-cachIses the ROl & 1ooproldes an arm
11 i (seeof i droneorl@radtinteithdfaceplatel  CRié atumiondinki inkludks\a sénrigatRE .
Ref er 11 ng. 10 .{d 44" Gntth: et e Lfdhold @A &3 90 ELOTR P wililie arm 111
engages with a plate 12Whi ch causes chassis 18270 %move 1h THE" direction
i ndi cated by ipeludeswfegele & aibe piviet dink 13p piviotallyanousted omthe pivetdSchassi s
wi thdraws (i i h@iwadn FygRe 5. rcm@ﬁ&hafﬁie%ofqiﬁmoﬁrllrﬁaﬁyeﬂi@g?t:é Piv'atf lgure 11

) is constrai ged to nove with a |inear gostﬁlgan IO&?'{L}@ ace of the
plate 8. The leiausss the toegls 141tp mavedowgrdsdhe facgplate & ot g i BIDERAYES he 25

el ectrgnizss allfwlbd cﬂodliem&mfmwpiﬁtb&&ar@iédm,ﬂi\:ﬁhﬂceﬁlﬁtwmh dd0intd@ans 106hi S
mounted on a dista the ssis. Thus e chassi s ves in the
direction A J9Ph %ﬁ%%ﬁolr‘rég rsf’%l‘gg’gr%\?’élsﬁ'fofa‘fﬂ’zaq? éf ?ng(aggseﬁpi ﬂﬁ'?% 12). The
control neansecessOb8 knbolddbe elestier Wick lejrxtapasedgwib ti stsikoplateetoblocls 105.
These are di gengdened and oriented to engage with the engagenent means 100.

The engagenent means 100 extend outwardly fromthe sol enoid shaft 11.
Al t hough the spring (or other biasing rmeans has been . onmitted fromfigures

_10h_t g_ t13 3?ﬁr clar il“igl%resi ]§ ?ﬂm tsﬁ?wem_e iha:j li%mmﬁrﬁlttreﬁiatiwtem%dﬂahﬁ or
I NNIDITS e novenern € S0l enol d. a . resi,sti S rlngs
nans! on mesBBE G Tadne S Gl et Gy Rt o iuie s shovysoRe syt om

2 a J~D~I lock in a power-to-lock configuration the connecting rod 12 connected to the

link member 13 at the connecting pivot 19. In this case, the connecting pivot
19 is positioned relatively near to the faceplate 8 so that when the solenoid

35 rod 11 is positioned near the pivot 15, the toggle 14 is relatively away from
the faceplate 8.Therefore, the bolt 6 is retracted into the faceplate 8 and the



WO 991 34079 PCT/ Nz98100188 17 Dependi ng on the sontrol node of the |ock
(power-to-lock or powerto-unlock), rotating the key in the override 2 Jmnm
mechani sm (t he key/l ock conbination) will linearly displace the control
means i nt ey@Boffg@ngenent or s di sengagenent position. Fi gurmcrRzdslobisgt r at es
the control neans 106 engaging with the engagenent neans 100 by way of the
pi ns 105. This action holds the sol endfd shaft inside the coil and (in the
node shown) dr e I into ol ..1.0. T hani cal oyerride
syst em may b%e%\lﬁ%d%%ﬁén 8%1 n\g\} loﬁk'arw E egl%r%oé%rﬂo'é;'esrébgy&eﬁﬁi %ﬁ,s‘)??{mé rtain
nmodes of operadt i DiE dradms®gay fremothergivatel amd bg nefank [vé thecbamictiay overri de
actuator. For exanple, in the power-to-lock node, the key override may
operate mech®fi %{{Bﬁ pheoting ligk i isirivated gheyt 198 RIFRICH RoVathe a

m croswi tch {jagle $ONRNAIrdYRhE Racelate 8f thdPOE proéthifing khOBbIRG dliGrdm bolt to
retract. Qthex arrangenents of chassis and control neans are envisaged. The

pr ef er r ed_ enthedaaematei 8o thisghe elegtria lobk felaglss. i hhis iesfavminfigerey®ke wit h

t he engagse means attached to the of d eing. i.n the formof 20
pi ns. However, cot oévrerr'r%gﬁta% tg'glsg!frnro gﬁé%rrg%fd@ 5(?29\%%% hl'sgaés"%"l $(S’ng as the
movenent of tHaethotblectictioek 1 wnlaakstemis inhibited as required. Simlarly,

t he shape of the chassis may be vari ed depend) n the particular

di mensi ons and shéﬁ%’eéf.]s?'i’ﬂaglsaew aﬂﬁl"@di”kzgﬁ'ﬁ?‘ﬁa{’éte e ound t hat

provi di ng t herigth S5 ARich ddPfelpbrits! 1o POwar-ROSSErEShiuRdtlondst mydd em as
claimed herein in an integrated package is highly desirable and, generally,
the onl y'bt hefrthesigsirie inckvhi Whensthe elpgtriclock J ia nedwewesssithe and the
striker plalgedsh (5 11 b Ads. g aRkageqs A RRChTr1S ashil g gye, Lhis
represents a significant I nprovenent over grior ar 0 nuftY - conponent

el ectroni ¢ | TeKiengthsyfsthertbnnddtihgrodSENand theepdsition of piovss18had 1@l y one of
power -t o-| ock or ower-to-EnI ock configg%\%j ons,of the I ock be held in

stock and t h3[f GhREeN 8 KRatghe selepnifirgd ! IS Rositionduevgs thetaadie,| | ous t hat

I ess stock ifg R@hélerPRovilrds e Ffeplate 8NM &Rtk WIsediletlioMfsd dak the
predoni nkhtly required, the |ocks may be supplied in this configuration.

2 1 JUN 2002boics poeeudrrdrarg theaqeeiaes 6opsthatTHe gleetsiedeck hileckesh al so
provi des an ;glaChbler a%&ﬁifé*.“meﬁ%{%%cﬁéﬂ%i %4s %Wé{ea%rrﬁé‘%eﬂ{,idvo' tages

and whi ch can automatic y sense the voltage so't uman 1 ntervention is
not requiredotior! isheolatieldtivelyoaypanfratrethe divot Ghinges lefnirstigyrkey’Z)vol t age.
This increases the versatjlity of the |qgck. , \Wwere in the, foregoing

descri pti on,torré?’éF%%@ebﬁfaé infadhe ﬁ%ﬁf@git%gssﬁe@iaf fhe ?:lﬁ?rtﬁ'ﬁr{%‘ﬂi 3i%r integers of
the invef i qihb@edng known equival ents then such equivalents are herein

i ncorporated as i Fidupglb\shéWalteywisil stRdnhdlic dfahé\eleb@idadBelt i STHeB@Nt i on has

Chereof . 1t FEmiisl SIHek H0PERABLE PRAEHSUBY SSFrEne ot AeBBTE/BBH o rmy be
made t her et otenmirnab@P adé paohircigefminal 2t powp ¢hoéledttie lagkp b redpakitiveai 5. 15
2 1JUN2J1 V\Qm%%'i?éﬂ?ip?ie& % Mﬁive%@ﬁl%&%@%%ﬂd also to the control
25  terminal 23 to unlock the lock. Of course, this voitage need only be positive with respect to the
voltage at the negative supply terminal 22. Typically, the positive supply
terminal 21 will be kept at a positive voltage and the control terminal 23 will
include a.push button, switch, or any other connection/disconnection means
known to those skilled in the art, between itself and the positive supply
30  voltage. Therefore, the electric lock 1 will only be activated to power the
solenoid to unlock when the button, switch, or the like 24 is closed. The bolt terminal
block 20 also includes a function selection jumper 25 which must be
switched when reconfiguring the electric lock 1 from power-to-lock to
power-to-open configurations, and vice-versa.
35
The preferred embodiment includes a single control module 3 for all



1. An electric lock including: 5 - an electric actuator, - a contro& o{

a power receiver which, in use, receives a supply voltage for the efé LINi?Q:'I?
| ock, wherein the controller is arranged suitably to receive the supply 1 o
vol t age f(r}ng;,{%ﬁ)omer receiver, sense the |level of the suprynisldomge, and
supply a drive signal to the electric actuator, wherein the electric |ock
adapts the drive signal to the electH c act uator dependent on the |evel of
the supply voltage. 15 2. An electric lock as clained in claim1l1 including
a housi ng which houses the electric actuator, controller and power

recei ver. 3f the Amcebnsbf the lbclc k Thssecfuactomd u'ncﬂudei t#easingl\alhdthe}: the 2 wherein
the - contr e ur, for .C ent through
the 20 el ec H' §£ ac S(l%g.'[ §°ﬁcﬂﬁﬁ%%éq8§€eg°ﬁb SF&W 8 hotent a;:u m 3 wherein
the drive sIlfga'ierhce)safaldapmmdytvoItm irséviding@ 411\/@0&14;@1 rfmmﬂé‘e splanoich®, criteri a.
25 5. An electrjc |oc

di h
el ectric achdacmsting te %?réﬁt(?f'ﬁt'%?c{sgﬁl?ggt %Sglgﬁ V‘gﬁt@gt \rqherg 28 IE:I :I med in

any preéedi ng clai mwherein the drive signal includes a puI se width

Wqul a\tM?d Si gnaIWhgﬁ) ﬂi?eﬁloZk 1s_to be aehméd,lme kétiol afo&ﬂ@B Revites aﬁlﬁ precedi tn%
cl ai m wherei.n the dr.iv al n uatin se causes e
sol enoi d tdmb‘@}%réﬁjg% Sgnt ftp?g e%(B L}Pgﬁl%movﬁ%gﬁa ‘@@?\@ phase whi ch
hol ds t he ddl eRos guise mtbebtﬁ Iat whateyerf v@ugaus suppliéd, phovidingcthat it if ock as

¢l ai med 1 n siridh fo tHGVEhB shitRoldClod! N0 RAGP fhel ldanbmg@aﬁ pives a firs

delay starting at the start actuatin ase ic lock as
cl ai med0i ndeIaaI(FHCb 25200 maillisegongs b ths ool me ulprsepphezf hpiding duye WO 991 34079

PCT/ 11798/ @%Iaaﬁt@%a%wa&lurm phﬁ§€hdldlﬁ @rive Siggiall IR opERIRUSIoP thE 2

cont i nuous pul £l e | c I ock cl al recedl ng claim
Sher ei n_t @uEioRlAE 135k A ieied tothe o6k WERRIGR tabad the sl et
pr edet er m ragﬁinthﬂﬂl fogceSof ther spingt 10 oligis atm;enmidemm @ninikdise @sawef ectric |ock

as cl ai mad ciogsunllﬁ 4R &p?lv\/qggkel ?aét&% Qrb%dcm}%gggg EI I di ngm_in {lent is related

to a spring 'ven spri M electric
act uat a6 . mlllc@pemdnoeltln@hamtﬁnsélks a%thelpartmb: chkanﬂhwl s apipavehd or claim 11

wherei n t 2?% BiRE ek og aROmWeﬁﬁiéﬁﬂEs biuER bk Reridict BR: ieluct ance of

c lo clalnmed in an one_of clains 10 to
12 wherein W%%Ed@féﬂ I Hienge%ua%ﬁ%nqns CP%'P%“F% ics 5of H-Le heat
di ssi pati Orsohﬂd{dpanthHe@pﬁhg.ammﬁ of e sprihgt@i d. 14. An electric |ock as
claimed in any one of clains 10 to 13 wherein the 20 predeterm ned hol di ng
current is enpirically determ ned as a m ni num operational current required
t o hol dot he sol éflm preferradnemibodimentcsuppliepua abldmyg ddée signalewhichris ¢ | ock as

claimed in aivg %a%ggﬁgﬁcmmﬁeam é;urk%s Iklﬁ&te&' Ghk O Aé,chog' udes a

stri ke sené’or to sens et h I's ali
cor r espondipigpesties RE the golenoid are (used spch ﬂ@t»:Ia %lsta B quTe Iishp@sfsaqlm 15 wher ei n

the cont rolth@igh $he sclekid 8¢ th® apllecaiivelowpalketbdii@l ThEdpbRLiSH bEke sensor .
the control module 3 then providing an optimised holding drive signal is
25 intended to minimise power consumption of the electric lock 1, as well as

|C

other advantages apparent to those skilled in the art. As will be apparent to
those skilled in the art, the pulse widths will vary with the level of the supply
voltage. The control module 3 is also programmed so that the changing of a
single switch 25 changes the electrical operation from power-to-lack to

30  power-to-unlock. The technician also follows the mechanical procedure for
changing the configuration or mode of the lock.

The suitable current may be experimentally or empirically

determined before manufacture. This may establish a predetermined current

35  (or set of currents) which are suitable to hold the solenoid rod 11 against the
spring 10.



30 17. An electric lock as claimed in claim1l s=or claim16 wherein the
electric lock is adapted to provide information relating to the relZdt J8N7I07
alignnment of the strike and lock and/or information relating to the

conf i gur at wanegdsotohe sol enoid. 35 18. An el ectric sol enoi d lporkNZosno1sse
with a strike substantially contained 2 1 JUN 2002 WD 99/ 34079 )

PCT/ tVZ98/ 00188 21 within a body, wheréfn the |ock includes a controller
whi ch senses the | evel of a supply voltage and provides a drive signal to
t he sol enoid, the characteristics of the drive signal being automatically
adapted in response to the level of the supply voltage. s 19. An electric

| ock as clained in ISt t i ve signal
are al so automatica + {a?(ri% \é@egﬁ%ﬁ &Eﬁ E@ 0B ih%ﬁ] %‘Z @,gndg
subst ant i al | ystafedi il Femtr er Joodnl nany g\em@ﬁy swmxytedom@g@ within
tlhe range of ﬁwaédbﬁénkxi Eﬂﬁxgedtlﬁ) tR@corﬁPolQhﬁ@ﬁlé i3¢ U'gfskc&ﬁr(ﬁ'rﬁ’éd{ﬁéj 3in el tgfr
claim or in the drive s S, a se g variable
pul se wi dths Qﬁ% Rrogrampsd tﬂé’aiﬁgpagee%p\”ﬁ? PR&L %dd’?ﬁfo“ta’lt? lt‘}}?e‘{ré‘{?ppl y

vol t age, wherggmltdfehaastﬂah@l&chhemmtlmli{mglacumm1stﬁeqmdjtthatcxiqnt§aﬁs®ul ses. 15
21. An el ectr{h Iu%%ktca}ﬁcr?&a,hggg%laﬂlﬁgggmo Ihtcgaﬁ‘&; glgr to 20 ein the _

electric | ock ma e Teconfi rom Fmg’o nl ock. 20
22. An el ectrthe $Wh’ aoltageai leuambta;md &5, off apurse mcludedznnmr ein the

control l er i nglitifi@sor? Ans{ba{& ReraRAds, fuehalk!RYViRiicAREE BF Me dleddigonfigure

the operation of the rall m pqQwer -1 0 ower -t o-unl ock. 25
23. AlockKi nE‘IaIﬁ&Fl‘Rf %i?ﬂl?&gﬁé?ﬁetegelps‘élwhosm led g thga@rt. ock senses
a supply voltage and adapts a drive signal to the el ectromagnetic actuator
dependent on the I l,y val. erat e lock within a
range of supply vo %ﬁlg‘émcgﬁ&zls"{% l’?éosgﬁpléescp%tég%%geg E? ﬁ%ftsw?ﬁt‘?erel n the
lock is arrangemhdt 60 p.@dtsdaCcﬁlttoynséoée 1t hetomaticdlly sompergates 2for ahyl ock as
clainmed in ei I tj.c actuator
i ncl udes a so %ﬁg x g%%éggr a?%c@dﬁ% %%%g%ﬁﬂgir}% J@ﬁé"ﬁ%&w?@ UN 2002 WO
00/ 34079 FIGT/ PBBPD 0 EBakEo e 2NSTRRDRS. o eregmbpdiment dnelndes g8 to 25
\Aggr\%n the Ith bih@;c{dmt séhlslérwﬂpwo&ug@blnﬁs v@?age@eﬂs?%ﬂﬁéné‘da@i fltl n cl gém
erein ontroll er "serves sur e vol t age. :
A lock as cl a?‘ﬁ’éﬂ’egﬁ“ Oy} PReF3LO, AU pTMent. @CWSE&FB}?PPBIQ?&&E{B é’éh%gér ves to
control a poveutodensimge systens wopld/be kaowpao wae skiilled|is ¢heviardt Thenednirelt ed drive
signal . 10 29, .4 }0Ci Rﬁe{é ?A\EF’Bg A&I:u%? h?«.{hrﬁé&h{@ tﬁ?s%lﬁ%o%ge jah the

=)

m crocontrol | er I‘OVI or sen condi ti ons
of the do?g¢. provxdes a compensated pulse wxdth modulated drive 51gnal via a power

device, also included in the control module 3 to the solenoid. This
arrangement allows operation with a dynamically varying supply voltage.
The microcontroller also carries out logic functions for the other automatic
features of the lock. The activation link module 5 may include a reed switch

25  (not shown) which indicates its alignment with a reed magnet 31 on the
strikeplate. This arrangement allows the control module 3 to determine
whether the door is in a closed position. This, in turn, allows delays relating
to the door closing or opening to be built into the function of the electric lock
1. It also allows the control module 3 to save power by coordinating its

30 operation with the opening and closing of the door. Typically, two delay
facilities are incorporated. First, a delay of eight seconds, for example, may
be applied after the electric lock 1 is signalled to unlock the door. This
signal may be supplied by the push button 24, or the like being pressed. Of
course, this

35  signal may be provided by alternative means, such as a computer controlling
the doors throughout a particular building, by a swipe card module, a key or



i's 30. Alock as clainmed in any of clains 26 to.29 wherein the 21 JUN 20
m.crocontrol |l er provides logic functions for delays for the timng of ©. g)z
. _ operations of the lock. 31. Alock as clained in any of clainms 23 to 30
wher ei n t Rgobesdere Ncl udes 20 a progranm ng junper to all ow gegQPdsicdisgser to
be reconfigured between a first node_in which the solenoid is operated for
the I ock to provide | ocking and a,se@ond node in which the | ock provides

| ocki ng unl ess the solenoid is operated. . 25 32. Alock as clained in any
of claims 23 to 31 wherein the end points of the range of voltages nay be
separ at ed bpasswordansdulé,iorany oltlies suitible medus| kmokvnae thbse skilled in they of cl ai ns

23 to 31 f j f | | ?e

separ at edmghq{zpﬂ ggqgﬁggﬁpgig %hgidegxgﬁagifpggﬁﬁxgg%?gbgec a%x%g%f% %ﬁy of cl ai s
23 to 33 a5 after{he signaletooinloek hasdesn igineny dBys may /b necessa®% orA | ock as
clainmed in QaveREntChvRérdsthe JigrmallRg MBSk HIAdE RInRE Histdnck Frdin 3Be MBY

operat i onaI(Ay be supplied by any voltage wthin the range of about 8 volts
to about 4(F4%lts. 2 9 JUN 2002 WD 99134079 PCT/ NZ98/ 00188 23 36. A | ock
as claimed in any of clains 23 to 34 wherein the range is about 12 volts -
15% t o about 24 T losk alsbFfovides dignlislextdrnalstocthailaakdtol indizate whethedi ng cl ai m
i ncl udi ng an override nechani sm adapte chani cal %I{Y and/ or

[ to
el ectroni ca’]hPf°8(/é5r?‘?edb°'t‘_H%5961pkéY geg T‘l_"gfheareﬁ ISE"_'"EFanP hetherghe A | ock as
claimed in gJi@ol BhaInebY ridbhs DY MicHs sWReR A0 S MneSE igHBs manbeol neans
whi ch intercepts the novenent of a bolt actuator to prevent, inhibit
or - contiPol received by meyger 30 a2 buildipsicoatrob s¥atedd i n cl ai m 38 when dependent on
claim 25, wherein the solenoid rod includes one or nore engagenent neans,
t he 1s engagene meaps qriented and adapted t.o,epngage w.t.h . .the control
nmeans, wherein t fﬁfSEeI"i"‘ﬁ&H‘ B?qugogtgﬁf&%‘cﬂr@%éaﬂ&ﬂ?ﬁﬁﬁ“ﬁﬂ%la)’mverrent of
t he sol enoimay beladinsted duringg mhmufbayire ofithelrdéatric loék.1. A | ock as clained in

claim 39, wherein the control neans is 20 ° connected to a chassis, whereby
novenent of the chassis noves the control neans in and out of an engagenent

positidA. 41. A Anctherdelayl mpyrbe applied|afientheqionn iy dpsednangdebrforne the t he chassi s
Cont ol | or ok BYexehdall” THiE Bl el oty Rialy B S A e e he
control nea?’f@mgg’loo&é’ﬁéﬁ %ﬁﬁﬂg‘ﬁgleé 'ci‘?f%a}giéﬁ%ﬁ{m b’b‘giﬂﬁ Wf‘eéﬁt.en’. A lock as

cl gi Imi‘dki N grbeided fHat Wiereed lnoﬁtha iematrmii]gai ﬁxlcméaf(dglgdtag for @fdﬁe&\%ﬁﬂdmds to adkgy
an ock r.ei.n rotat.i.onal nmo nt .of .a 1.0 r n_actuate y
the key, is P&??é‘ﬁﬁet’{%“éh ] L{Sﬁec}fgﬂ%grgfegregyemf&a q}gld??]u%lgrﬁ‘fﬁgged to the
barrel 2on sdoohs to peeyentithe bobtfeim deiag protveded refat théidotreis eamesty t he control
nmeans to e i g : <A lock as

rﬁ%}%@d ?ﬁ((i: Pda§ %&9%3%3%0&11.2 T\?ﬁ?r@@ﬂ@@ EBBEiniEnR Qﬁow§ %af'%hls

clainmed in a 0 I to rein the engagenent neans correspond
to one or Al BRY ke pdiysted drrRe FRBHAGINE. sol enoid 2 1 JUN 2002 WO 99134079
PGT/ 1t 298/ 00188 24

To reconfigure the lock, it is only required that the pivoting link 13 is

25 reversed on the pivot 15 and that the action jumper 25 is switched. The
preferred embodiment is arranged so that reversal of the pivoting link 13 is a
simple and quick operation. The pivoting link 13 is removed from the-pivot
and replaced with the faces parallel to the plane of the pivot 15 being
reversed. - - -

30

The preferred embodiment requires the following currents at the
given supplied voltages, although it will be understood by those skilled in the
art that other values may be applicable for alternative embodiments. For a
12 volt supply voltage, the initial required current is 1330mA and the current

35 required to hold the bolt is 184mA. For a supply voltage of 18 volt, the
initial required current is 1980mA and the current required to hold the bolt is



shaft substantially perpendicular to the directiwon of the shafts novenent.
44. A lock as clainmed in any one of clains 40 to 42 wherein the conthIJuﬂmz
means corresponds to at | east one pin adapted to extend fromthe chassis so
as to engagg wishsyea correspondi ng engagenent menber wher ei n pichanZo8asiss | N9
engagenent action limts or inhibits the novenent of the sol enoid shaft.

45. A lock as clainmed in any one of clainms 37 to 44 wherein the override
mechani sm i ncl udes one of nore sensors adapted to sense the operation

and/ or position of the override nechanismand, in response to sane,

el ect roni callRyméonFoohk supply vekagelsf 24 volts| thekinitial cequireddcument lisi m 45
wher el n the )38615 RTanTRANSurfull FERRAAYS nER the BAIEIGRMA Ch adapted to sense the
novenent of "an actuation controller. 47. Alock as clained in any preceding
claimadapted to automatically 20 sense a supply voltage. 48. A lock as

clainmed in clai mrf¢ peertednibddiRaitdfahe ledrf PRk nigR! frRdfiehebyeen
substantially 8 and,

8 0 volts, iy .
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30  pins or members 105. These are dimensioned and oriented to engage with the

engagement means 100. The engagement means 100 extend outwardly from
the solenoid shaft 11. Although the spring (or other biasing means has been
omitted from figures 10 to 13 for clarity) it can be seen that the control
means limits or inhibits the movement of the solenoid and by resisting the

35 spring’s expansion hence overrides normal operation of the bolt actuation
system.
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Depending on the control mode of the lock (power-to-lock or power-
to-unlock), rotating the key in the override mechanism (the key/lock
combination) will linearly displace the control means into an engagement or
disengagement position. Figure 12 illustrates the control means106 engaging
with the engagement means 100 by way of the pins 105. This action holds
the solenoid shaft inside the coil and (in the mode shown) draws the bolt 6
into the door.

The mechanical override system may be supplemented with an electrical

- sensor which, in certain modes of operation, senses the override status of the

mechanical override actuator. For example, in the power-to-lock mode, the
key override may operate mechanically as an electrical function which
activates a microswitch (not shown) which cuts off power thus allowing the
bolt to retract.

Other arrangements of chassis and control means are envisaged. The
preferred embodiment includes a control means in the form of a yoke with
the engagement means attached to the solenoid shaft being in the form of
pins. However, other mechanical arrangements are feasible so long as the
movement of the bolt actuation system is inhibited as required. Similarly,
shape of the chassis may be varied depending on the particular dimensions
and shape of the lock mechanism.

It has been found that providing the electronic lock including a
possible override system as claimed herein in an integrated package is highly
desirable and, generally, the only other component which is required is a
power source and the striker plate. Aside from the advantageous aspects
discussed above, this represents a significant improvement over prior art
multi-component electronic locking systems.

The present invention allows that only one of power-to-lock or
power-to-unlock configurations of the lock be held in stock and that the
locks be reconfigured where necessary. This allows that less stock is held.
Of course, if one configuration of lock is predominantly required, the locks
may be supplied in this configuration.

PCT/NZ98/00188
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modifications or improvements may be made thereto without departing from
the scope of the appended claims.
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15 2, An electric lock as claimed in claim 1 including a housing which
houses the electric actuator, controller and power receiver.

3. ..An electric lock as claimed in either claim 1 or 2 wherein the
controller stores predetermined current criteria for current through the
20 electric actuator.

4. An electric lock as claimed in claim 3 wherein the drive signal is
adapted to satisfy the predetermined current criteria.

25 5. An electric lock as claimed in any preceding claim wherein the
electric actuator is a solenoid actuator.

6. An electric lock as claimed in any preceding claim wherein the drive
signal includes a pulse width modulated signal.

-

30
7. An electric lock as claimed in any preceding claim wherein the drive
- signal includes an actuating i)hase which causes the solenoid to be
actuated to a first configuration, and a holding phase which holds the
solenoid in the first configuration.
35

8. An electric lock as claimed in claim 7 wherein the holding phase is
initiated after a first delay starting at the start of the actuating phase.

9. An electric lock as claimed in claim 7 or claim 8 wherein during the
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ol 10.  An electric lc(x:)k as claimed m({a.ng prccggmg claim wherein the (g.r)l

signal is pulse width modulated to provide a predetermined holding
5 current through the solenoid.

11.  An electric lock as claimed in claim 10 wherein the predetermined
holding current is related to a spring constant of a given spring which
is included in the electric actuator.

10

12.  An electric lock as claimed in either claim 10 or claim 11 wherein the
predetermined holding current is related to the inductance of the
solenoid.

15 13.  An electric lock as claimed in any one of claims 10 to 12 wherein the
predetermined holding current is related to the heat dissipation and/or
tolerance of the solenoid.

14.  An electric lock as claimed in any one of claims 10 to 13 wherein the

20 predetermined holding current is empirically determined as a

minimum operational current required to hold the solenoid in the first
configuration.

15.  An electric lock as claimed in any preceding claim wherein the
25 electric lock includes a strike sensor to sense whether the electric lock
is aligned with a corresponding strike.
16. . An electric lock as claimed in claim 15 wherein the controller is
- adapted to receive information from the strike sensor. -

30
17.  An electric lock as claimed in claim 15 or claim 16 wherein the
electric lock is adapted to provide information relating to the relative
alignment of the strike and lock and/or information relating to the
configuration of the solenoid.
35

18.  An electric solenoid lock for use with a strike substantially contained
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level of a supply voltage and provides a drive signal to the solenoid,
the characteristics of the drive signal being automatically adapted in
response to the level of the supply voltage.

19.  An electric lock as claimed in claim 18 wherein the characteristics of
the drive signal are also automatically adapted such that the lock may
consume a substantially minimal level of power for any given supply
voltage within the range of supply voltages.

10

20.  An electric lock as claimed in either claim 18 or 19 wherein the drive
signal is a pulsed signal having variable pulse widths and a voltage
during pulses which is equal to the supply voltage, wherein the
adapted characteristic is the width of the pulses.

15
21.  An electric lock as claimed in any one of claims 18 to 20 wherein the
_“élcctric lock may be reconfigured from power-to-lock to power-to-
unlock.

20 22,  An electric lock as claimed in any one of claims 18 to 21 wherein the
controller includes a switching means to allow an operator to
reconfigure the operation of the controller from power-to-lock to
power-to-unlock.

25 23, A lock including an electro-magnetic actuator, wherein the lock
senses a supply voltage and adapts a drive signal to the electro-
magnetic actuator dependent on the level of the supply voltage to

. operate the lock within a range of supply voltages.

30 24. A lock as claimed in claim 23 wherein the lock is arranged to

periodically sense the supply voltage.

25.  Alock as claimed in either claim 23 or claim 24 wherein the electro-
magnetic actuator includes a solenoid actuator including a solenoid
35 rod.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

A lock as claimed any of claims 23 to 25 wherein the lock includes
a microcontroller.

A lock as claimed in claim 26 wherein the microcontroller serves to
measure the supply voltage.

A lock as claimed in claim 27 wherein the microcontroller also serves
to control a power device to supply a compensated puise width
modulated drive signal.

A lock as claimed in any of claims 26 to 28 wherein the
microcontroller provides logic functions for sensing open/closed
conditions of the door.

A lock as claimed in any of claims 26 to 29 wherein the
microcontroller provides logic functions for delays for the timing of

“o'pcrations of the lock.

A lock as claimed in any of claims 23 to 30 wherein the lock includes
a programming jumper to allow a controller to be reconfigured
between a first mode in which the solenoid is operated for the lock to
provide locking and a second mode in which the lock provides
locking unless the solenoid is operated.

A lock as claimed in any of claims 23 to 31 wherein the end points of
the range of voltages may be separated by at least five volts.

. Alock as claimed in any of claims 23 to 31 wherein the end points

of the range of voltages may be separated by at least ten volts,_

A lock as claimed in any of claims 23 to 33 wherein the range of
voltages includes 12 volts.

A lock as claimed in any of claims 23 to 34 wherein the electric lock
may operationally be supplied by any voltage within the range of
about 8 volts to about 40 volts.

10 10 10F 9s10%& ()-!sY
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5 37. A lock as claimed in any preceding claim including an override
mechanism adapted to mechanically and/or electronically override
the operation of a bolt controller.

38. A lock as claimed in claim 37 wherein the override mechanism
10 includes control means which intercepts the movement of a bolt
actuator to prevent, inhibit or control its movement.

39. A lock as claimed in claim 38 when dependent on claim 25, wherein
the solenoid rod includes one or more engagement means, the
15 engagement means oriented and adapted to engage with the control
means, wherein the position of the control means inhibits the
) ~““movement of the solenoid rod and hence the bolt actuator.

40. A lock as claimed in claim 39, wherein the control means is
20 connected to a chassis, whereby movement of the chassis moves the
control means in and out of an engagement position.

41. A lock as claimed in claim 40 wherein movement of the chassis is

controlled by an override controller, the operation of said override

25 controller being such as to physically move the chassis and hence the
control means into and out of an engagement position.

42. . A lock as claimed in claim 41 wherein the override controller

corresponds to a key and lock wherein rotational movement of a lock

30 barrel, when actuated by the key, is transmitted to the chassis by
way of an arm connected to the barrel in such a way that rotational
movement of the key causes the control means to engage or
disengage with the engagement means.

35 43.  Alock as claimed in any of claims 39 to 42 wherein the engagement
means correspond to one or more pins protruding from the solenoid
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chassis so as to cngage e with a correspon g engagement member

wherein the resulting engagement action limits or inhibits the

movement of the solenoid shaft.

10 45. A lock as claimed in any one of claims 37 to 44 wherein the override
mechanism includes one of more sensors adapted to sense the
operation and/or position of the override mechanism and, in response
to same, electronically control the lock.

15 46. A lock as claimed in claim 45 wherein the sensor means corresponds
to a microswitch adapted to sense the movement of an actuation
controller.

47. A lock as claimed in any preceding claim adapted to automatically
20 sense a supply voltage.

48. A lock as claimed in claim 47 adapted to operate at a supply voltage
between substantially 8 and 40 volts.



