» €3eQJJKTLF2M N6NTO Kk: Field of the Invention 5 The present inventign
relates to an electric lock. In particular, it relates to an electric 10¢k
that may be alternatively configured to require power to fail-safe |ock or
to require power to unlock fail-secure. Also, the present invention rel ates
to an electric lock that may automatically adjust to be operated with a
range of supply voltages. 10 In revi dwi ng the operatio f our |ock
described in our New Zeal and provisional patent speci fmy Ilm i
addi ti onal advantages and benefits have becone apparen /Mmafqerred to
bel ow. However, our specificatERECTRIOLOCK herei n incorpos@lpgd 11 its
entirety where appropriate. ~5 Background O The Invention Many el ectric

| ocks include a solenoid to actuate the bolt of the |ock. These sol enoids
typi cal |y Jdeld ofthe lnvention; 55 ng el ement, such as a spring, to 20 return
the bolt to its original position. These electric |ocks may generally be
grouped_as powersto-1ock .and power-to-unl ock. . P, r-ro-lack is. where power
suppl i ed to a sJi-bganeﬁe ggnh:oHerems[ ‘%“6&5% %\g I%’c?"ﬁﬁ‘ﬁﬁr’llbcked

conf i gur at irelatesito cdn elegicclakk ythati may Ibéeaglteriativily| configutet etol reqirext endi ng
into a rec | : , : dnitek! gads e to this
type of |O§§&§g&]’ gmgga?@ l?ﬂéorg@g%ﬂ%éﬂggﬁg&r etu#n@?ﬁ%&%o?‘f‘%gﬁ%l ace the

| ock in an pesenicinrentinistelatemto an elpetrr lock thatmay aytpmatiealy adivst te he door, or
door flame pe@patatédinitha loftsBpplp V0ltagdist er nati vel y, the I ock may be
power -t 0-unl ock where the bolt i's biased out fromthe | ock and when

pover ed? the sol enoid noves the bolt into the lock. 30 Suppliers of
el ectric |ocks, lhaekewidghthe operatibe of bltelocladescribetliinr @ New Zeglakd bot h of t he

by LD eSligh i el I e S PR ko s peddrf oLt ¢

power - t o- | dieke bendnproapnarend and arsarfetred to helowt Hovweverduspscifigatign el ectric
| ocks are hn w@gqh { Ektirery SHRRS dpprdptded” 2 current of a
particul ar %%Jl‘ga%g?&éll?bﬁv\%) be ag%/ant ageous %bgrr anksel ectric lock to be
conpatildBle with a range of supply voltages. One attenpt to provide this

facility | BatRoPsithdOf ThéUneentivn €l ectric 5 | ocks. These generally all ow
for user adjustnents of 1ts operation. However, an add on nodul e may be

| ess convenient to-+nstall and may not provide control that is optimsed
for a parti cul atMhmy klectticdockstinclage asolehaid aulagruael thedvolff afattibdmdk. t 0 be gi ven

from sensors i : : gé]ﬁsr l):.£ . This ma
necessit at ﬂeﬁﬂs%%&l%hﬁ%ybﬁf Q_ ) tégéuééégnﬁglﬁéﬁlﬁggf%gﬁﬁ%ﬁct ly and g
nmake di20f i geiun tetholetoiits origing pesitonoTheseralestric logks may genesallit el t o suppl y

vol tages. Fsddear P p8wet-to-1RK At pswatoUmidcRe dPawkr-fotiosk ifiavheps k for

whether 2 p%?wrer Isg.pp e%st%da fso enoi a:HB\lre%'théL iolt 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 allow the
door to open. Alternatively, the lock méy 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
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It is also desirable that a | ock be capable of being overridden either
mechani cally or electronically. I'n such cases, the override nechani smwould
act to |l ock or unlock the door independently of the function of the |ocks
controlling nodule. It is also desirable that such override systens 20

i ncorporate sone type of security nmechanism Accordingly, it is an object
of one enbodi nent of the present i nvehtion to provide an electric |ock
which is alternatively configurable to either require power for the lock to
| ock or require power for the lock to 25 unlock, or at |least to provide the
public wit hcammdalpauinniace’oltage ilswanldtbﬂeadvcb]agewscibr emelecwrizddckrent of the
present invenil OfmbRibhe oﬁgﬁrfﬁg, egck that may automatically
adjust to any supply vo age t a e of supply voltages, or at |east
to provide the public mnth a 3o useful ch0|ce It is a further object of

t het pr Ffent i nVe'@deQ#ﬂtet F tﬁis ﬁéﬁxﬁﬁiseﬂi add tﬁh?@dfdd&f%r}f&lé’cdu@f' udi [‘9 F‘
controller as e ich i s.adapted for efficient contro

of the I8 % Sl'h&g I%"&E’f“ﬂ ?}&“6 OF hisep  #li P‘%“%msh of USIRFFAUSR: chojce. 3
It is af ur E{Wevebjaﬂ(}fddaﬁl mhmﬂpnmyebd lesmvcm\ncnmnt toinstablvamemay net ect r oni ¢

| ock which in ef I i ng
security fuﬁc@?%eg%nﬁc’?mq? H%fsk °’n§§’r ov}"%ml?ﬁ{a Aq{ﬂaﬁ xx%‘ BﬁJ tzigusef ul
choice. 5 S@damwfoofceﬂheclq to\begivenfroxs serseriig the IQﬂkethbpe@nﬂQllfer pfie present

i nventi on, mda dn%n@dhﬂé“ TR nd) ekttt the &eksﬂeaajﬂgohrﬂgm set®P tRL ectric

actuator; - contr r receiver, which,” in use, feceives a
suppl y VB té‘b‘é‘ ?Wﬁ)ﬁ@“@l‘%@‘t@r‘i‘ﬁ% cjutompatic, adjustment | vasiops SFIEBES i s ar r anged
sui tably tor¢leeeiysuppheveltages.y vol tage fromthe power receiver, sense the

| evel of the supply voltage, and supply a drive signal to the electric
actuator, wherein the electric | ock adapts the drive signal to the electric
act uat or dependefurthermdre it mey hotoecaive facdpask fraroithelpsk foOvhetRerd er abl y, the
el ectric | Oﬁgdhg%idég@fbr%xﬁﬁﬂﬁ' ng whi ch houses the electric actuator,

controll er and power receiver. Preferably, the controller stores

predet erldi ned current criteria for 25 current through the electric

act gazor Pr gferabisyatlsd M%rﬂlﬁlb\t&t?al mgabflca ﬂdalbf%d lv%@:j{idﬁn)’exﬁi&? Cor
predet erm ned cur.r criteri ref era electric actuator is a
sol enoi d act“EF&F?J‘Pcﬁ&r ‘é‘?‘gﬁwglw ﬁ%sﬁ?}}?f"é %?’b%gﬁ' “i wi dt h
modul at ed siagnal lock derefleckathle \doot limdegendentlyi afithe ﬁtmctimdeﬁ ﬂmlasks uating

QESS: \fll\g: grﬁgﬁ]ﬁlﬁﬁﬁ%?’gohnﬁ Sl?l fsnglsq tdgsi%lécﬁxﬂfatﬁ@ht ?w@rrfd-kr §§stgtﬁ£'f i guration,
20 u?corporate some type of security mechanism.

Accordingly, it is an object of one embodiment of the present
invention to provide an electric lock which is alternatively 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.



i

whi ch holds the solenoid in the first configuration. Preferably, the
hol di ng phase is initiated after a first delay starting at 4 the start of
t he actuating phase. Preferably, during the actuating phase the drive
signal consists of a continuous pulse. 5 Preferably, the drive signal is
pul se wi dth nodul ated to provide a predeterm ned hol di ng current through

t he sol enoid. Preferably, the predeteBmnmined holding current is related to a
spring constant of a given spring which is included in the electric
actuator. Preferably, the predeterm ned- holding current is related to the

i nductance of they 04 aifhefl objeat ditBEé Breadiitinvention By HIdRIR! 4H d8étrdiat di ng
current is related éo. t he heat di ssipation  and/or t?I rlance of. the
¢ ut i

sol enoi d. _.1ofk  WipFRy incamporaics; a8 QYRIHET SFPATIABI™ OPTATTRPIY L Ckifing <

enpi ri cal | y sdairity finetidnality ar 00 atileastpropizie ahe mubdic withr & asefulrohgider ed to hol d
the solenoid 20 in the first configuration. Preferably, the electric |ock

i ncludes a strike sensor to sense whether the electric lock is aligned with
a corr esponummary OfThednvention:r abl y, the controller is adapted to receive
information fromthe strike sensor. Préeferably, the electric lock is

adapted to provide information relating to the relative alignpent of the
strike and | ock o/MeROBYINg i OREASPETQ ﬂlfﬂpgﬁcﬁbmf’?f“@& E"*’é(?ﬁ‘?‘flgﬁrg‘?i on of the
sol enoi d. Acsevhild Iogk iscladihgtr t her aspect of the present invention there is
provided an electric solenoid |ock for use with a strike substantially
contained within a body, characterised in that the lock includes a

control her 3 5 whi arhelsetrisastuitor; | evel of a supply voltage and provides a

drive signal to t_hea%g}n%gglj.d, the characteristics of the drive signal being
automati cal ly adapte 'n response to the level of the supply voltage.
Preferably, the cha Beweriesgiverswhichy iaisgy fegeives g upply valtagesorahe onati cal | y
adapt ed such that tdeti®mekmy consunme a substantially

15 wherein the controller is arranged suitably to 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 clectric 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



s mniml |evel of power for any given supply veltage within the range of
supply voltages. Preferably, the drive signal is the pulsed signal having
vari abl e pul se widths and a vol tage during pul ses which is equal to the
supply voltage, wherein the adapted characteristic is the width of the

pul ses. Preferably, the electric | ock may be reconfigured from
power-to-1ock to power-to-unlock. 15 Preferably, the controller includes a
switching neans to allow an operator to reconfigure the operation of the
controller frompower-to-lock to power-to-unlock. According to one aspect
of the presahé stamvoftheiacmatingphiasei s provi ded a 20 | ock including: a body; a
bolting nmeans having a | ocking position and a non-1locking position; 25 an
actuator to actuate the bolting neans the actuator having first and second
al ternative conf iRyeferzblyo duringthsy a¢thatinige phaseuthe drive isignakbcdnsists ofanf i gur ati on
pl aces the f:1 Bgﬁgs in the | ocking position when the actuator is

oper at ed angggigggg the bolting nmeans in the non 30 | ocking position

ot herwi sé, and wherein the actuator in the second configuration places the

bol ting means i n Preféfably, @K idfige ROgal i Pulsb dith thodtlatsdt & piovidepgr at ed and
in the | ockin ge%%%hi %nbdﬁ‘%herw;’i’?%g and.wherein the actuator may be

reconfi gur ed” d ho g ISR FyRush e galeppits 35 preferably, the
actuator may include a reversible nenber arranged 6 such that reversing
the orientation ' ﬁngﬁm- LO4Lr . actuat or
bet ween al t er nat %"’eﬁe‘%gl f%es\bl;étdlmgns, Pre %@ggclg%htgﬁeﬁfdé%gfos?%@nél enment may
be nountl@d sensankefAIvey sBring whichds ipcludeddn thesslegtac petuatenersing its
orientation on the pivot. Preferably, the reversible elenment may al so

i nclude an engageabl e portion gnd an ac fion pivot these being arranged
to substantially d@JF‘i'ahB" a‘i?eLpgaﬁﬁﬁwahﬁéﬁ@gnﬁ eMtn }5?]9555 thdheor ner of

t he L-shape.indi2tanBk of e asikyoidt he actuator may include an el ectro-nmagnetic
actuator. Preferably, the el ectro-nagnetic actuator may include a solenoid
actuator including a solenoid rod. 15 Preferably, the solenoid rod nay be
connect éd t o t he Pseferably, ghenpredetermineid vholding cumeteis tslatsdhto tfe keatonnect i ng
el ement  whi %sip%ﬁ@ﬁ&ﬁi/@ﬂtbhér&%@%?%lén@id?m h the solenoid rod and the

pi votal nenber, at the actuation pivot. 20 Preferably, the | ocking position
of the bolting nmeans may correspond to the bolting nmeans protrudi ng from
the body of the Ippeférably; ettey aprelieteiniinednboliesd! eurfumt t ionempirichly pi vot i ng
member may Zétén%?nleg% aammn%t Relel ebperaﬁonal 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



Preferably, the bolting neans 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 ectro-magnetic actuator,
wherein the | ock senses a supply voltage and adapts a drive signal to the
el ectro-magneti c actuator dependent on the level . of the supply voltage to
operate the lock within a range of supply voltages. 35 Preferably, the |ock
is arranged to sense the supply voltage. Preferably, the lock is arranged
to periodically sense the supply vol tage. Preferably, the

el ect r o- magnit sespcnsé twahe leveléfl thél @spply S6ltgeoi d actuator. 5 Preferably, the

| ock is arranged able to conpensate for different supply voltages, such
conpensati on including providing a conpensated pul se wi dth nodul ated drive
to the sol enoi d direfemably,. thRr etharacdtdristics hef | thek drivel wsigmala ané calscont i | er .

to Prefer ab'éﬁh rﬁ:ﬁﬁzaﬂ} d%ﬁg@tﬁﬁ"gir‘l t S5 Y6k ot ngmnpe tahgugsmgw%vol t age.

Pref erably, em croco SQ serves o cont power device to
supply tHe GBWHB?I‘SEF doforaves for @y &#YFQU?‘@PB’dVMe“"@@ thecrapgaiofy, t he

m crocont r ol dugplyaloftagddr ovi des | ogi ¢ functions for sensing open/cl osed

condi ti ons of t e door. Preferably, the mcrocontroller also provides |ogic
functions for 20 delays fog the timng of operations of the |ock.
Preferably, the IRreferzibﬂ;ckleﬁinsignatbgythmﬁtﬁgdjsignpbha\ﬁng ghtiable plge control | er

to be reconf egd,db W?‘E r i S operated
for the | ock Mtald{s %ov?& c@“{d éh a sgggﬁ\g&mde I'n %ﬁp@)ﬂ%ﬁaeé % ock 2s
provi desl0] odkhqiignlﬁhﬂ &thdnbmg@pmmwtheswmlﬂb@ epulsey.ef erably, the end
poi nts of the range of voltages nay be separated by at least five volts. 3

o Preferably, 0| nt range of yoltages nay be separated by
at least ten voI &é’eg’ab é‘F IH%V %ﬁﬁ@“’%ﬁ“‘ﬁ@%?&b@% Frorigdles 12 volts.
35 Pref er ablty potvestostutiodk: i C Iock may operationally be supplied by any
voltage within the range of about 8 volts to about 40 volts.

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;

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



8 Preferably, the range is about 12 volts - 15%to about 24 volts + 15% In
an alternative aspect, the |lock may include an override nechani sm5 adapted
to mechanically and/or electronically override the operation of the
controller. Preferably, the override nmechani smincludes control means which
i ntercepts novenent of the bolt actua gor to prevent, inhibit or control its
1 o novenent. Preferably the solenoid“rod includes one of nore engagenent
nmeans, the engagenment neans oriented and adapted to engage with the control
nmeans. 15 Preferably the control neans is connected to a chassis neans, the
nmovenent t hsuchhthatgieversingithgyomentatiomofi the revsestble member resonfigiresitheengagenent
posi tion. 2puPs&habfblivetPXtiRtveonfiPtrafitidssi s i1 s controlled by an
override controllTer, the operation of said override controller physically
novi ng the chassis and hence the control nmeans into an engagenent and

di sengagenent poptetfaanly, e Rlvefsﬁﬂabl«nédﬂenayvl@é friolifited 06 Ohb&itingOr  esponds
to a key_ and | ock L.onal rmverretg]]'% of .a lock barrel., when

act uat e byPARATNS re‘f"?‘@é’ﬁgﬁﬁrﬂ“@ﬁ 1S ONEPRUTORRE PYRL \\ay of an arm

connected to the barrel so that rotational novenent of the key causes the

cont ol reans, t OpRAGGS, He HvERNNE Wt nkyBsS ISR colEABL: 30

Preferably, the en nt neans correspond to one or m)r
pr ot rudi ng Par&An @A a@@F@h’éﬂRﬂP@ﬁhﬂ‘Fﬁbﬁ%mﬂéﬂwsﬁw‘ﬂ%@H |aar to the

di rection oi_shgﬁé witRttte BRI Vivottie taingr dffiRe EREaRCENt Neans are adapted
to engage with the control neans. 35 Preferably t'he control neans includes
at | east’” one nenber or pin 9 adapted to extend fromthe chassis soas to
engage with a coPf«fahblyfiheacragageayantiudeabelectmagnatictaetuatozsul ti ng
engagenent action limts or inhibits the novenent of the solenoid shaft. 5
~ According to an alternative enbodi nent, the |lock may be adapted to

aut o-sense the sBmfmbIVoltbagépcupmawmaM| mgy pinelude abIsgleheiinveen 8 and
40 volts. Ajg&& of the present invention, there may be
provi ded a OCEQ‘?S‘EE‘PQ‘U aI1 yag?dher ein described with reference to the
acconpahyi ng drawi ngs. Qther aspects of the present invention-nmay become
gppa][ e& tot hosprefakl%lhl e%r siongrioiuerafmail rberﬁbhﬂiUeteﬂ(lb|tEd\fsd_Et@ndQ?mrdfpt : on. 15
rie scrjpti.on awi_n , OWS, a S Ml €W _Q neectrlc

| ock accor d!rhggp vatng. [S’Pegfebeef rbé’dW ﬁgﬁecgﬁ;g Flstrep é’@’é‘\?h 5 RV@F@

Figure 2: Stmmscted tetbdﬂmhe\sohhotdrmdmdelmpydtabmmhet,catItm:kctmhmn in F| gure
1. Figure 3. gpows an plan view of a faceplate of the electric | ock shown

in Figures R and 2. 25
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 n{ay 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 voitage.

Preferably, the lock is arranged to periodically sense the supply



Figure 4: Shows a plan view of a strike used in conjunction wth the
electric lock shown in Figures 1 and 2. Figure 5: Shows a cut-away view of
the electric lock of Figures 30 1 and 2 in a power-to-lock configuration
with the bolt retracted. Figure 6: Shows a cut-away view of the electric
| ock of Figures 1 and 2 in a power-to-lock configuration with the bolt 35

ext ended. ~0 Figure 7: Shows an actluation link of the |ock of Figures I
or 2 in a power-to-open configuration with the bolt retracted. 5 Figure 8:
Shows a cut-away view of the electric lock of Figures , | and 2 in a

power - -t 0- opesitapenf i guration with the bolt extended. Figure 9:
Schematically shows the supply wiring of the eleetric 10 I ock of Figures 1
and 2. Figure 10: Illustrates a perspective view of a |ock incorporating a
key overri de nechB8rdferably]theElegtroendphetid adtuatoriacledesa gdersyid attuater.vi ew of a
|l ock with key override with the bolt housing renoved. F~ure 12: |l lustrates
a side view of the lock of figure 11 with the sol enoid renoved. 20 Figure
13: 11l usirates aPrefgrablyeheriocknis arsanged rablthto compgnsate for different| ED

DESCRI PTI ON QpplAR RS NsSh 25mPemdaibslingiddapbadi iy 20tompendatedsent _
invention is an ELcﬁgt” ullc?ﬂccﬁ-ithat i n&bugf&s? atsol enold to provide actuation
for the bol tpﬁﬁﬁi’ I“?‘{fl,C g v the SoleRol ASBIEtent i s i ntended for use with
doors where the lock is fitted into a door frame and a strikeplate is

fitted into the d?Perfera?lgd%icgcﬁcécvxgélﬁﬁesfa\l%{cgoc%ﬂu@ﬁ&esSori es, the |l ock can be

i nstal |l ed surface noun er accessories, the lock can be
instal |l et surface nounted onto either a franel ess gl ass door head, or onto

a franel ess gl aSSPFg?&Fglgoﬂlc@niEBm feb %&fm%e@%%{{l@gl\éﬁgggf a side

view of the electric k™1 according.to the 35 pr ment with

t he protective cover renoved. The electric lock 1 may be deScribed, in a
modul ar fashi on, Pprfaably fe Micratof®slier alsonsesies @ donted] Apdweértdeditenodul e 4,

an actuation |ink dule 5. a.bolt 6..a strikeplate 7 n (see figure 4),
and a subni n%?[%lpgly?ngfzo’BB?fsﬁcgﬂu W“?%"H“lﬁﬁfuiaf%&bvaﬁly, the actuation nodul e
4 receives an electric current to power a solenoid 9 to nove in a given
direction. Suitabpggbp’ M iNfRchftroller also provides logic functions for

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.



5 a solenoid known to those skilled in the art nmay be substituted. Sone .
exanpl es of alternatives that may be suitable in various situations are DC
notors and |inear induction notors. Typically, the actuation nodul e al so

i ncludes a biasing elenment, such as a spring 10, to bias the rod of the
solenoid 11 towards one end of its trfwel As used herein, solenoid rod
refers 1 o to the central noving part” of the solenoid and is preferably,

but not exclusively, substantially rod shaped. Suitable alternatives to a
spring 10 will be apparent to those skilled in the art: The bias may sinply
be supplied by gravity where the lock is suitably arranged. Wen the
solenoid is powepﬁ@mm?emseh%@% sbou 12 ¥ditd 51 IR Y 5bdul 09 vbli§-+38benoi d
conpressing the spring 10. 15 Wen power is cut to the solenoid, the spring -
10 noves the solenoid rod 11 out fromthe sol enoid. -The electric |ock 1

al 30 i ncl uges anredd ﬂmmelaispﬂct,(ﬂxelgﬂlalmjﬁhabdé aaacegﬂae ﬁckfchmﬁrhe sol enoi d
ro I an t,urn act { es 0ol t e ro, retract
into theS fa%ﬁ{]gttg %“hi*ﬂ’é %}PT 8%?%?%@%%‘1 %‘ rod 12 which

connects t heontrollemoid rod 11 to a pivotal link 13 vvhi ch |ncI udes a toggle
14. The pivot link 13 is pivotally nounted on the pivot 15. As shown in
Figure 5, retraction of the solenoid rod 11 away fromthe pivot 15 causes
the toggle 14 toPyefRrablyother ercerride meghapism inclgdesTegmiragl meansnwhishes 25 t he
bolt 6 out jhfpcBpttovement af theSboltl dEtusa) kd/rretvbﬁ, ShHibi € @dn@roY ifsS fitted
into a door so th%t the bolt 6 protruding fromthe faceplate 8 engages the
strike Pece@V48* Mo hold the electric lock 1 juxtaposed with the
strikeplate to lock the door. 30 Figures 5 and 7 show the pivot link 13 in

alternative ori ph alternative
modes. Figure 5 DRumio paf PAERRE kDAt ore 1t e ool Bbabd 11
connecti ng ﬂleanEZgMe@G% @WM@EWMnggmmﬂh ecepmtealt i ng pi vot
19. In thisyxegse, the connecting pivot 19 is positioned relatively near to
t he facgpl ate 8 so that when the solenoid 35 rod 11 is positioned near the
pivot 15, the toggle 14 is relatively away fromthe faceplate 8. Therefore,
the bolt 6 is rePfeﬂé?hlﬂsl matcen&bleméassenlabﬂec&ecamatdhassls heattbeeric | ock 1
does not | ock. ggg enoid is g*%m‘?@(_j t he sol enal d.rod_ 11 is drawn
away from trﬂgvcﬁ?fgtn 57 mexire f OZOIHﬁa@Etfnn&“ o%"nl Phe pi voti ng
link 13 is qngagﬁrachta:bsmbnt he pivot 15 to nove the toggle 14 towards t he
faceplate 8, thereby, protruding the bolt 6 out fromthe faceplate 8 so
that the electric lock 1 locks. This is shown in figure .6. 5 Wen power is
cut to Fhe sol enbrcierablymepsmeny afothecchassig ds tCHpgoléF@t P ras VEmHE t he

el ectric Iosdmrbuamlta@I@@eraﬁbﬂwm&ﬂo@ﬁdds%cmmef pRy$itall3t inodingi the 13 in the
alternative orlentcgbl onqq/n res nds to a ovver &ngn C nflguratlon
or node to %}J,as T80 0 N 4P FREAEFE, {“ﬁ‘n@ o ot power ed,
t he sol enoipbsitomh. 1 1 is p05|t|oned relatively near to the pivot 15 (see
figure 8). The length of the connecting rod 12 and the position of pivot 13
and 15 are chosen so that the solenoid rod 11 in this _position noves the
toggl e 35 14 rel Bxcferably thevpyegade gentroller soreeponds it & key rndwlosk di rect i on)

so that thewhérkin fhe Rb@tiontl @Sovierremt émlom%ﬁélame@a&aa&b%ty th@ﬁe)?' ectric |ock
lis Iockedlnthee%ometéé of f, state. V\henthe%feﬁ S powered,

ctric.lo
the sol enoi i SHoRiE BY et PR GBI i, B SB aE (10 t he
| eft in figrotational moovesientof thdnekepoctamsﬁ thet conitvob rheane poaémgage sor t hat t he
electric lo 234 e95hovvsthe Wi ring schematic of the
electric | O%lE '%ah%h tﬂ?%géaér m na ock 20 includes a positive supply
term nab0 21, a negative supply termnal 22 and a control termnal 23 to

pover the el eC”Pﬁ:féxﬁBl the @ng‘%@%&ﬂtvﬁcansV&Hégﬂﬁd't% StiéPBY hidde ﬁ:st he positive .
supply term nal dasotothe nt r ol .

ermn 3 to nl ock the
| ock. O coﬂﬁ"g@dm@hl adlenpid 4 f“‘?)%a“ﬁ‘@g?'t?%e’ﬁ‘?‘ﬁa’r égp to the
vol t age at ﬂlh&mﬁ@i&hyﬂnaﬁﬂmWQméerﬁﬂah tReenghg@herttitheans tafecadapsedt | ve suppl y
t erm nal 21 I tive voltage and the control term nal -
will includ® % aﬁgs’hégﬁ?f%%&g&%ﬁ*h or any ot her connection/di sconnecti on
means k#own to those skilled in the art, between itself and the positive
supply -. 30 vol pagsrabiiNgeln 5is¢ 16RF bnd MbrhberO8Y ¥inPe activated
to power the sol enoid }o ue‘fock \%en tﬁlhe but t on, S\?\IltCh egr t%e like 24 is
closed. The bolt terninal block 20 also includes a function sel ection
junper 25 which nust be . switched when reconfiguring the electric lock 1

frompower-to-lock to power-to-open configurations, and vice-versa. 35 The
preferred enbodi nent includes a single control nodule 3 for all




13 5 of the functions of the | ock. These functions include: sensing whether
the door is closed, controlling the sol enoid, sensing the level (for
potential difference) of the supply voltage, providing a drive signal for
the solenoid 9, and adjusting the characteristics (such as the pul se w dth)
of the drive signal. Wen the lock is to be activated, the control nodule 3
provides an initial drive signal pulsé’to t he solen0|d 4 toinitially nove
the solenoid rod 11. This pul se nay be at whatever voltage is supplied,
providing that it is sufficient to nove the solenoid rod 11. After the
initial pul sedsptell to gxtowh fivel the ¢hwssih sasas200engage iveitt ardbstespdndingcont r ol
nmodul e suppl i, g i ol di ng
drive signal é'iggmgllﬁ)tlmﬂ{se Ee}ﬁ } Fo‘*rl%'?ﬁg %gﬁefélgpgrﬁgﬁgirﬁ&ﬁt g‘ftgml lnt}lllé ed to be
just suffici mbltsdhmoaemn@@éhmne@%m | against the force of the
spring 10. It is also intended to m nimse pomer consunption of the | ock.
Factors to be considered in such an o atl depend on the
character?stics o?‘cm@“ﬁé?t@@gtf’%au?’%ﬁ’%’a‘m}' L’% PFQS‘ ©hose
skilled in theoaehse thoswppby volengatht esltage l&mﬁp:efmtﬂybem&h i8cmdagoe: t he

i nduct ance of #ﬂe sol enoid, the heat dissipation characteristics of the

sol enoi d, and®the spring constant of the spring 10. 20 The preferred

enbodi ment supplles a holding drive signal which is pulsed and the w dth,

or on-time, of thﬁcwhﬁ,gstd %ner%sec@to?dme Thi@sdn Ginbérnés, ae%&g,q% of the

sol enoid are used such That a tabl e current I s passed throu t he
sol enoi d 16y Pr¥idedp ileck sy PLiss ereiny gason eq’h‘@%déf%?‘l%ntoo €& he control
nmodul e 3 theacdaﬁ@‘ahﬁhgﬂra&ﬂngmtl m sed hol di ng drive signal is 25 intended to

m ni nm se powey consunp the el.ectri ock 1 t,he

advant ages \Q%éﬁ‘? ' tﬁ%ggcsgr}glqvfeg °?W&?°8’F‘F apk@“’%@ltk?ﬁ? %ﬂ%ﬁr ent to

t hose skill edhn‘rmatﬂfmnaﬂtc,foﬂdmmgldempmdl hs will vary with the level of the
supply voltage. The control nmodule 3 is also programmed so that the
changing of a single switch 25 changes the electrical operation from

power - t 01§ oc BriehDescription Of Thg Drawingsthe t echnician al so fol | ows the
nmechani cal procedure for changlng the configuration or node of the |ock.
The suitable curr eriment.al | e aII et erm ned before
manuf act ur e. This%n ytabﬁﬁg éﬂﬁ?éfﬁPhgﬁqgﬁﬂP B0 &t of
currents) which are suitabl prdfmdd:dmbddﬁmemaifehmpxdsemﬂwbﬁnagai nst the spring
10. 14 These currents or paraneters representative on them may then be
stored in the controller nodule 3, in a nenory associated with a

m crocontpol | er i Higurd@d i nShows @onendoviend @fil the Jissephbled eissticlockodul e 3 5
may then be programmed to cgh&ml fffgaeul se Wi dth nodulation for the drive
signal of the solenoid 9, where a holing action is required, that wll
satisfy the current criteria. This calculation requires the sanpling, or
measuring, of theFimreldy voiShaws an plud wieww adfateplate of ithe eledric dotkse
included, in the calculatlon .ﬁﬁﬁﬁpggg aaneters such as the inductance
of the solenoid, 1 o may be P% e tal cul ation as determ ned by

t hose ski2bled in the art. The electric Iock 1 may be supplled mnth vol t ages

anywher e between Ov n?Hﬁ@ﬁE

conpensates for a% 4 esglhl%%sgglmﬁhwbghgﬁﬂ&qé Ee new voI t age
wi t hout any need for an 15 émkqaﬁﬂﬁkﬁbshﬂﬂﬁuhﬁ¥m§ﬁjdﬁ@ﬁbnts A further
enbodi ment includes the capability to auto-sense supply voltages Thi s
vol t age sensing functiqnali i S ac |eved Wi u ust nent. The
i mpl ement at i on of%%ﬂgﬁgg volY']Ya 2 SWE%H§N53P§V %Eﬁgﬁiﬁghﬁ fown to one
skilled i3a the art. The contlraud me:hjp@wér-mfiotkjdudigmranwrwnbﬁterbdli er which
nmeasures the supply vol tage and.20 provides a conpensated pul se w dth

nodul ated drive signal via a power device, also included in the control
nmodule 3 to the solenoid. This arrangenent allows operation wth a

dynamical |y varyi rm%mel y \Shbmgebut-meymewepﬂi&tdléadaelocﬁldfwx@&égl es out

| ogi ¢ functions for e oth tomatic featuyres_of t.he | %ﬁ The
activation link module 5 ma Bapaperatiodk forg op ¥t tag bRy whi ch

i ndi catessits alignment wtlexendekd magnet 31 on the strikeplate. This
arrangenent allows the control nodule 3 to determ ne 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 I. It
also allows the control nodule 3 to save power by coordiaating its 30
operation with the opening and cl osing of the door. Typically, two del ay
facilities are incorporated. First, a delay of eight seconds, for exanple,
may be applied after the electric lock 1 is signalled to unlock the door.
ThIS S|gnal may be supplied by the push button 24, or the Iike being




3 s signal may be provided by alternative nmeans, such as a conputer
controlling the doors throughout a particular building, by a swpe card
nodul e, a key or ~s password nodul e, or any other suitable nmeans known to
those skilled in the art. This delay allows that the door nay be opened
before the expiring of the delay aftgr the signal to unlock has been given
This nmay be necessary or convenient where the signalling neans is placed
sone di stance fromthe 5 door The Iock al so provides signals external to
the lock to indigate t he door. p n, o I d b nmeans of the
read switch, an(ﬁﬂ!l@l-m;r t “§d’|“e§‘?8'}aﬂ°}‘ af’?&h%ip‘:?‘tfiﬁe 109"% mcro
switch, 40. These signals inay Ipewertoeopsnd copfiguratien witha theli belt ng cont r ol
system The preferred enbqg] | of the electric lock 1 allows that this
del ay may be adjusted during manufacture of the electric lock 1. ~ 5

Anot her del ay nmay be applied after the door is closed and before the bolt

i s extegded. Thi ) 1y &8 t e reed
switch 30 det ec%‘g#'%i tg%ol\ﬁesééﬁul@-g{vh}‘mé%@ofﬂ{;ﬁ I |ﬂg>%\l)‘wq{f§%‘ﬁg?st ri kepl ate

7 provided that the reed dARdAci 3 ROWRITIARFM Senfighrationawith dhebelt  or ¢ wo
seconds. This feature faciekishdddes use of the preferred enbodinment with
doubl e acting 20 doors to prevent the bolt from being protruded before the
door is correctly aligned and in a stable position. The preferred

embodi ment al | oliguredk: t hiSshetedtiwgllyralowe thedjupplyeviring ofithe redevndiact ure. To

reconfi,gure the lock, it ]qﬂ4 £8 that the pivoting link 13 is 2s
reverselg on the pivot 15 aﬁc ha%"ﬁgﬂe action junper 25 is switched. The
preferred enbodi nent is arranged so that reversal of the pivoting link 13

is asinple andw&ho@pemﬁm&s a PRespREtRIViEd df laNck thcofporatipved from

t he-pivot and replaced w th the faces arallel to the plane of the pivot 15

being reversed. - - 30 T yBYTéT‘@?F’éGh di ment requires the follow ng
currents at the gi ven suppl ied vol tages aIthough it will be understood by
t hose illed | her_v 5 TRy ppli c e for

alter nég ve enb E@%%Z Y uppl y voq‘ g i% k %é% ﬁf"fl al required

current is 1330mA and theocfmdemlthiibcbdqmm!temow d the bolt is 184mA
For a supply voltage of 18 volt, the initial required current is 1980mA and

the current req r‘etrtoh dtheb S 124mA. Foy, a.supply vol tage
of 24 vor 15, & iz " SRS s Sn Vigw ot i oAb ohaEutn k RSB AR r 2
required to hold the boIt sb&n&ﬁn‘&noﬂ'dde preferred enbodi nent of the electric
| ock m_ght include a bolt 5 position switch to indicate the position of the
bol t, th respect to the rest of , the electric lock 1. Typically, the
suppl y vol tage Higmrer¥d byllustmtesadap viey ofahglochehowrin 8guad240 volts DC. to
A further exenplary enbodinent is shown in figures 10 to 13. Referring to
these figures, an electronic lock is shown incorporating a nanual

mechani caU%E,i; [ OE DI%E k. L?OWSE% DRAWINGS

25

A preferred embodiment of the present invention is an electric lock
that includes a solenoid to provide actuation for the bolt. Typically, this
preferred embodiment is intended for use with doors where the lock is fitted
into a door frame and a strikeplate is fitted into the door, or vice versa. With

30  accessories, the lock can be installed surface mounted, and with further
accessories, the lock can be installed surface mounted onto either a frameless
glass door head, or onto a frameless glass door, or 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



15 According to the preferred enbodi nent,- the override system conprises a
mechani cal lock 1 O 1. The |ock has a barrel 110 (see figure 11 ) which
rotate rhea the correct key is inserted into the slot 120 and ntated. This
rotation action noves an arm 111 (see figure 12) in either a clockw se or
anticl ockwi se manner. Referring to figure 11, when the key is rotated 20
cl ockwi se, the arm | 11 engages with allplate 112 which causes chassis 104
to nmove in the direction indicated by A'. Wen rotated in the opposite
direction B, ééﬁ&h@%'ﬁ\d"%%ﬂ%mﬁur@'d&@i p84ifieh BWitBh)ag. The chassis (seen in
more detail in figure 11 ) is constrained to nove with a |inear notion

al ong the back face of the plate 8. The chassis is constructed so as to be
| ocat ed between t ct.roni I en the plate 8.
A control neans 13%p'cg|hfefotﬁﬁtaggﬂ’5f?ﬁarﬁgﬁu Q,r‘égér%]{égs ?r??ﬁg{} %%rse?gquhus when

t he chassi s Howas ai soldnatd gitb @advedn agiver Hirectivnt r Shitabba alterhOfivesorees to t he
left (see figure 12 The control nmeans 106 inc udes uﬁvgr d%&gextendi ng 30
pins or nénbérsel ql?ff} kngyug go aeseqikifiendn S art4nRy ?F%‘Pﬁtg o @ge with the

en?agerrgnt hrrfe?ﬁg 11&9% fﬁétaamtgﬁaarma Y beesuitabléqa x@aﬁgﬁmﬁnwfbn@raeu Drg Omb the
sol enoi d sha hou e sprin iasin s .has been
onitted fromTqaraad bnsay g‘r&fgnqrb °é?‘§?.f¥8‘° { ’ W@o@gﬁ?ﬂgﬁ@tﬂi%e control
means |im tsumludenra biasingt ¢lementy suelntasof spiimg 40) ¢ndias thedrday of dlsd sti ng t he
35 spring’s @51@&613'1?&%%8%9%&1%%@%9}5&&%% s%gg?ngageﬂw

actuation syst on the contro
(power - t 301 odk the ceatd r"lob'mgnpé‘ék‘) theytsalenpid end ik referablnebut ot i de

mechani sm (t BReikavely, ogals !‘5;& vsﬁaﬁedwslhlkaﬂld AfAidtivesioPipay tgicont rol

The contr ol R aREEAdS By T B THR il men o Es%me; $Pay of the

pi ns 105. Thigravitgtwiere ﬂml lddc tsl“emtabllyemmngcdahWhenlthss@lende&s powerednd (in the

node shown) chani gverfi de system
may be suppl g{?e&?%’g%erﬁ arl'ls%'lo f%ﬁtgqugglﬁm@%\%mﬁﬁsmﬁ %3??35 Abmdes of
oper ati on$ sd&vissmspoves iHQWIte ithesodensidusthe spring: 1 frewoivestheasolepoist raddd act uat or .
For exanpl e, 5iigbfiShdOi&oid. O- | ock nmpde, the key override nay operate
mechani cal ly as an el ectrical function which activates a mcroswitch (not
shown) which cuts off power thus allowing the 15 bolt to retract. O bsF.

arrangements of chs%l&wmcnanmﬁ@lmﬂm?na?mmupmm J3JRehigi af eire 7
e T0 O, a e wt

nbod | ud h
engagenent madHAes by Jof 8lene o 1L Gmnis R bR §priroPuln of 20
pi ns. Hoaev e fromorretragtinth faad:plaprSaanr@m&mhdmk ihdadesd eompetingng as t he
movenent of }Jtnﬁ BOWhicRUIRLD he X31eRBld fod 111 1 & Ghvdta HRMUIY Sehasl M 1 arly,

the shape of assi s may. be vari ed_dependi ng on articu

di nensi ons aihfludenpdoggie {he %EWOHEBHéﬁl‘%HﬁVOQBYMO‘ﬁB@ Qﬂs‘gﬁ PF‘(ﬂﬁﬂé that

plr ovi d:j nﬁ t he\sahewh iR Figurd Qcﬂeugmdmdme soleR6idTORI1 ¢ a%?rﬁdl;ﬁ%éyxgbﬁm as .
claimed hereip in an int te I.rabl e and, generally,
the only ot hés etﬂggelgﬂgé‘ﬁ“} gﬁ%ﬁéﬁe Faggpg %émgﬁ"%mm&ﬁss t he

stri ker pbat ¢he Httlu &Imﬁﬁmﬂt&ﬁcqﬂbﬁaﬂt a’bmaﬂya&peu'ﬂcspldm‘bmfs&ﬂ intoave, this
represents ag t [p.i! nponent

el ectronic | Oéérgsoshfak ‘ﬁ?enﬁoli @%ﬂ&ﬁﬁﬁgefﬁgﬁfﬁs%éeﬁgaﬁég ng\%% gt t'1y one of
power - t o- | ockecgss holﬂdhmlcé@w béhfll Tyeraposednwitly the; stukeplate tododke| d i n
stock and thate ddag. | ocks be reconfigured where necessary. This allows that
| ess stock is held. 35 O course, if one configuration of lock is

predomi nantly required, the | ocks may be supplied in this Tonfiguration.
18 The psesent m\F@imsoﬂ mHSbsmswvrhdqﬁv@trﬂnﬁd @38 tinialtetmadike Wirieatationy be

supplied wt c t nse the
vol Page so ¢ fafespbfiie K mERaAr Sl n e b SRR ARk Sk 36'C
conpensat e 5 léckrinatpamngeso-lask cophgyration tlmg@nnm 10 d2 camnestedite thear satility -
of the | ock. jink 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




Where in the foregoing description, reference has been made to specific
conponents or integers of the invention having known equival ents then such
equi val ents are herein incorporated as if individually set forth. to

Al t hough this invention has been described by way of exanple and with
reference to possible enbodi ments thereof, it is to be understood that
nodi fi cations or inprovenents nay be de thereto without departing from

t he scope of_ the nded cl.ai 5. \AD 19 CLALMS: 1. | ock including: 5 a
body. o bor 1958 BERST e ey a0 e 10¢ SelshedR paared. B Spi6BRHng
position; amo@atuaidedwh @wagifitth @hd Robabtdndmymeass bhtheasdnnatiig havi ng
first and second alternative configurations, wherein the actuator in the
first confidof d& Hie PivatRelinkE3 ipiveieg shoshthe pivehaS te cRevRGthSosi ti on when
to the actugbgiie 1% RRRAAY ﬁegplﬂea&%erteh?, Pr%!trtuhﬁ"% B VSR 6 Bul hgmnonl ocki ng
position otherw se, and erein the actuator in the second configuration
pl aces the ltbé faceglate 8reo that thenelectrio dddknty logkesiThisoim shkem inHigueebuat or i s
oper at edsang{wi\n t he Iockitn% r;')osilt i on X t her.wi ® and ereip t he act uat or
may be recon YUPRYeE S ShENT AN iSBHr'gé t'SVERES SUREFIODSOA | ock as
cl ai med in ehatithe kledies RICR 1t fflogiat uat or i ncl udes a reversi bl e menber
arranged such that reversi {nﬁg the orientation of the reversible nenber

reconfigures t he_F!ﬂH'?s _5@!"9 W%é‘?%’éﬂt'%ﬂ firs ﬁ_ﬁt“i‘\f/@ 2'69’86%‘5 gurations. 3. A
lock as cl aioRBkatiBn WHIENESrrddpRhas o bpRwWer¥E6opbR LEnfigFaBSY of MmogeuUNt ed on a
nDuntlnq pivot and is reversible by reversing its orientation on the pivot.
25 4. AlPockf the electricdock h. dVhéretheceledtric Joakr T &l rotrncBvatds ten t he reversibl e
el ement al sQ_j ncl . ' t k.on pivot these
bei ng.ar  andRines 80 ndr AACARTEH B histiodRe sy el MBh HBRs Thg' pi vor

t he corner Gheldrythof it eonnecting réd 12 .and the plssition off pivaed 3 ahdci i m 4 wherein
t he engageabl egE)ortion of the pivoting penber includes a toggle. . 6. A

| ock as cl aPfRee19s§nSPAha @Wf%’qdh& Boitis pesitigmmoventhe tagdles recess 35

arranged sui harQiaYivélg t6RAREY Rk Fadipidte HEn bUULKRis _
one of dPainms 1 to 6 wherein the actuator 20 1 ncludes an el ectro-magnetic
act uat or. 8bola6 pokudes fomi thedfarerlate\B smihajfthe electric lock d i% ladkedei n the

el ectromagngl g AGHUAUP bl Wikt RRUFORIH PR BLRIREq, A8 WfnBYy @ sol enoi d

r od.

se/ dirdttoRf Ko #%atGhal med in any

rod 11 is moved relatively away from the pivot 15 (to the left in figure 7)

to retract the bolt 6 into the faceplate 8 so that the electric lock 1 is
20

unlocked.

Figure 9 shows the wiring schematic of the electric lock 1. The bolt
terminal block 20 includes a positive supply terminal 21, a negative supply
terminal 22 and a control terminal 23 to power the electric lock 1, a positive
voltage is supplied to the positive supply terminal 21 and also to the control
25 terminal 23 to unlock the lock. Of course, this voltage 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 connectior/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



5 9. Alock as clainmed in any. one of clains 1 to 8 wherein the sol enoid rod
may be connected to the second arm of the pivoting nenber by way of a
connecting elenment which is pivotally connected to both the sol enoid rod
and the pivotal nenber, at the actuation pivot. 10. A lock as clainmed in
any one of clainms 1 to 9 wherein the |ocking position of the bolting neans
may correspond to the bolting neans b’rotrudi ng fromthe body of the | ock.
~5 11. Alock as clained in any preceding claimincluding an override
mechani sm adapted to nechanically and/or electronically override the opi~on
of a bolt obthe hinctons aDthe AotkocThess fohctioms dndludec | sensing ivhekter ¢ha t he
override C 6’&?0?]13@ C n % he novenent
of a bolt ”gg?ﬁg!t %EBSFQ l:revent tﬁ;é)rg&ltgﬁét”d’grgél{}ﬁlﬁt\l\m’ QV%I Eﬁt&%? 13. A lock
as cl ai meddifference) mfﬂze sty delpagedomwdmg @ld;ivmsmnewfﬂ,rrtémotewe-ds%t enoi d rod

| ud d and
adapt eq. t ooEH GBI ¢1F PIE-CETI B SHasRe o ALPe N he’ ST oRoB (e °"

control®nmeans inhibits the nmovement of the solenoid rod and hence the bol t
actuator. 14. AWhén = lokkisredbe actﬁuatdablthd:écﬁdum inddale 3 provilidrai n the

chassi s moguae) dive. dRpdSRNEE He boledbif 435G HLE e SRRT Bt ron. 15, A
| ock as cl dilrekhis pulse ahay belatwbatever veltagerisrsupplied; meo\oﬂmgshm it & control | ed
by an over gifRienpn EﬁH\JeEtPT stlleﬁma%aqtv Oﬁftafmé%lg ncehﬁiﬁ ontrol | er

bei ng such as y nove the chassis an e control neans
into ah¥ odel 3251(5“&% 5é§8§@§#1§ﬁ?°’\5‘6§ |ﬂie| control mQ@L“]iB“PP,I\leti ahRlding dgive med in claim
15 wher ei nsigh&l oo/ ¢tig’ selensiors. r ofHie hoRiig dfipe Ripmal i% theiised Tor hﬁck Wherel n
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19. Alock as clained in any one of clains 11 to 18 wherein the override
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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-lock 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,
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() -, 10% & () - LPafifky(tb auto-selie/suiply voltages. This voltage sensing functionality is
achievedawithout operator adjustment. The implementation of such a volitage
auto-sénsing system would be known to one skilled in the art. The control
module 3 includes a microcontroller which measures the supply voltage and
20 provides a compensated pulse width modulated drive signal 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 autpmatic
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 deiays 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 controiling
the doors throughout a particular building, by a swipe card module, a key or
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password module, or any other suitable means known to those skilled in the

art. This delay allows that the door may be opened before the expiring of the

delay after the signal to unlock has been given. This may be necessary or

convenient where the signalling means is placed some distance from the

5 door.

The lock also provides signals external to the lock to indicate whether
the door is open or closed by means of the reed switch, and whether the
solenoid is hard on, by means of a micro switch, 40. These signals may be

10 received by a user or a building control system.

The preferred embodiment of the electric lock 1 allows that this delay
may be adjusted during manufacture of the electric lock 1.

15 Another delay may be applied after the door is closed and before the
bolt is extended. This delay may, typically, be two seconds after the reed
switch 30 detects that the electric lock 1 is in line with the strikeplate 7
provided that the reed contact is maintained in steady state for two seconds.
This feature facilitates use of the preferred embodiment with double acting

20  doors to prevent the bolt from being protruded before the door is correctly
aligned and in a stable position. The preferred embodiment allows that this
delay may be adjusted during manufacture.

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
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A further exemplary embodiment is shown in figures 10 to 13.
Referring to these figures, an electronic lock is shown incorporating a
manual mechanical/electronic override system.
15 According to the preferred embodiment, the override system

comprises a mechanical lock 101. The lock has a barrel 110 (see figure 11)
which rotates when the correct key is inserted into the slot 120 and rotated.
This rotation action moves an arm 111 (see figure 12) in either a clockwise
or anticlockwise manner. Referring to figure 11, when the key is rotated
20 clockwise, the arm 111 engages with a plate 112 which causes chassis 104 to
move in the direction indicated by A’. When rotated in the opposite direction
B, the chassis withdraws (indicated by B’). The chassis (seen in more detail
in figure 11) is constrained to move with a linear motion along the back face
of the plate 8. The chassis is constructed so as to be located between the
25  electronics and solenoid components and the ﬁlate 8.

A control means106 is mountec{ on a distal end of the chassis. Thus
when the chassis moves in the direction A’, the control means 106 moves to
the left (see figure 12). The control means 106 includes upwardly extending

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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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.

10 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

15  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
20 pins. However, other mechanical arrangements are feasible so long as the
movement of the bolt actuation system is inhibited as required. Similarly, the
shape of the chassis may be varied depending on the particular dimensions
and shape of the lock mechanism.

25 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

30  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.

35  Of course, if one configuration of lock is predominantly required, the locks
may be supplied in this configuration.
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10
Although this invention has been described by way of example and
with reference to possible embodiments thereof, it is to be understood that
modifications or improvements may be made thereto without departing from
the scope of the appended claims.
15
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1. Alock including:

5 a body;
a bolting means having a locling position and a non-locking position;
an actuator to actuate the bolting means the actuator having first and
second alternative configurations, wherein the actuator in the first
configuration places the boltmg means in the locking position when

10 the actuator is operated and places the bolting means in the non-
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

15 to the other.

2. A lock as claimed in claim 1 wherein the actuator includes a reversible -
member arranged such that reversing the orientation of the reversible
member reconfigures the bolt actuator between alternative

20 configurations.

3. A lock as claimed in claim 2 wherein the reversible element is mounted
on a mounting pivot and is reversible by reversing its orientation on the
pivot. ‘

25

4. A lock as claimed in either claim 2 or claim 3 wherein the reversible
element also includes an engageable portion and an actuation pivot these
beiqg arranged to substantially define an L-shape with the mounting
piggi the comer of the L-shape. _ .

30
5. A lock as claimed in claim 4 wherein the engageable portion of the

pivoting member includes a toggle.

6. A lock as claimed in claim 5 wherein the bolting means includes a recess
35 arranged suitably to cooperate with the toggle.

7. A lock as claimed in any one of claims 1 to 6 wherein the actuator
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magnetic actuator includes a solenoid actuator including a solenoid rod.
5 -——
9. A lock as claimed in any one of claims 1 to 8 wherein the solenoid rod
may be connected to the second arm of the pivoting member by way of a
connecting element which is pivotally connected to both the solenoid rod
and the pivotal member, at the actiiation pivot.
10
10. A lock as claimed in any one of claims 1 to 9 wherein the locking
position of the bolting means may correspond to the bolting means

protruding from the body of the lock.

15 11.A lock as claimed in any precediﬁg claim including an override
mechanism adapted to mechanically and/or electronically override the
opetation of a bolt controller.

12. A lock as claimed in claim 11 wherein the override mechanism includes
20 control means which intercepts the movement of a bolt actuator to
prevent, inhibit or control its movement.

13. A lock as claimed in claim 12 when dependent on claim 8, wherein the
solenoid rod includes one or more engagement means, the engagement
25 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.

14. ATock as claimed in either claim 12 or 13, wherein the control means is
30 connected to a chassis, whereby movement of the chassis moves the
control means in and out of an engagement position.

15. A lock as claimed in claim 14 wherein movement of the chassis is

controlled by an override controller, the operation of said override

35 controller being such as to physically move the chassis and hence the
control means into and out of an engagement position.
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17. A lock as claimed in any of claims 13 to 16 wherein the engagement

10 means correspond to one or more pins protruding from a shaft of the

solenoid actuator substantially perpendicular to the direction of the shafts
movement. '

18. A lock as claimed in claim 17 wherein the control means corresponds to
15 at least one pin adapted to extend from the chassis so as to engage with a
corresponding engagement member wherein the resulting engagement
action limits or inhibits the movement of the shaft of the solenoid
actuator.

20 19. A lock as claimed in any one of claims 11 to 18 wherein the override
mechanism includes one or more sensors adapted to sense the operation
and/or position of the override actuator and, in response to same,
electronically control the lock.

25  20. A lock as claimed in claim 19 wherein the sensor means corresponds to a
microswitch adapted to sense the movement of an actuation controller.

21. A lock as claimed in claim 7 adapted to automatically sense a supply
voltage and adapt a drive signal to said electro-magnetic actuator
30 dependent on the leve] of the supply voltage.

22. A lock as claimed in claim 21 adapted to operate at a supply voltage
between substantially 8 and 40 volts.



