WO 2008/009057 PCTIAII2007/001003 -1 MAGNETIC LOCK MEANS
WITH AUXILIARY MECHANICAL LOCKING OR RESISTANCE MEANS

Waaer eI+ ield This invention relates to a lock such as might BE4&@0y/001003
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retain a door in an 5 open or closed position. Background to the Invention
Locks are commonly used to retain doofs or windows or the like in either
an o&i:n or closed condition. In the case where it is desirable control the

lock PRGN Fdfnole ek HEANR: YNERI HEXIEAGK MEEAMEAL
One form of electrichiQ CitiNGe OBCKkRESISEANCEBIJNERNSK. These
typically comprise an armature of ferrous material and an electromagnet.
Activation of the electromagnet causes strong magnetic attraction

b%vc\%%ggpﬁiglranature and electromagnet. It is necessary for current to
flow t rou%‘ the electromagnet to maintain the attraction. Deactivation of

the 15 eldQFOIMSGIHATARHNRS 9 APFRLTR 85 TuighiRe f#85 tp&etain a door in an

etgetromagsst posthencase of security doors in commercial premises or
the like, electromagnetic locks are sometimes used which require a force

of.about 2000N Eﬁ OOON.to break the attraction between the armature
ac round fo the HYBP ion . )
a electromagnet. In order to provide such strong magnetic

attractionlio¥§ hekgecsany o ugees Wrrstiinalestroragnée wmdrzbedike in either an
coppsRaNaiaglydadgearmatieeabs addidanisadesitdiné obapsirtdnaatetyom a

21%%&%%(4&@1’% %Ill) é%ﬁ%g%aﬁ#ﬁ%@e@tﬁ%%%?g 50 %tﬁ}e}m of electrically

ectromagnet whil ol?owmg formula shows

AR GRIGE AR B AN G B RRARRGHG ?ﬂ@ e%%%%b’ﬁ@t/ EraRT fore rpature of
Fekt{Bghatéri et erfFelsdinentrgulih g Aot oafiviNefvterglicisthegoonstasts strong
Badsritt-densityf traanatismieme).38 Adsihesidace araacefdhs for current
eltg g%n}g%rlllegth({ﬂg )electromagnct to maintain the attraction. Deactivation of the
electromagnet allows the armature to release from the electromagnet.

In the case of security doors in commercial premises or the like,
electromagnetic locks are sometimes used which require a force of about 2000N to
5000N to break the attraction between the armature and the electromagnet. In order to
provide such strong magnetic attraction it is necessary to use a strong electromagnet and
a correspondingly large armature. In addition, a current of approximately between
40mA up to 400mA must constantly flow through the electromagnet whilst it is
retaining the door.

The following formula shows the general equation determining the
electromagnet holding force:

F=K*(Bg)**A

Where F is the holding force in Newton,

K is the constant,

B, is full density of magnetism (Wbm?)

A is the surface area of the electromagnet (m®)

It would be advantageous to provide a remotely operable lock with an
adequately strong locking action which uses either a smaller amount of raw materials

during construction or which uses-less electricity during operation than existing locks.
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It would be advantageous to provide a remotely operable lock with an
adequately strong locking action which uses either a smaller amount of

raw materials during construction or which uses less electricity during
operation than existing locks. -2 Summary of the Invention The present
invention provides a lock |nclud|ng mag%etlc lock means; and

mechanical lock means; the mechanical lock means includes a pin and at
least one 5 locking element; the pin includes a recess; the mechanical
ICHHRAIN S ﬁ’é’?a{f&eﬁ?‘é‘hgagement of the at least one locking element

with the rébessesent] iwrmeiéon thevidechintkaniduking arpogéritek incans; and
respohase 401atkatemp] ik vwaoped thedoskankhadieaess favhe M ither one

f%% Qragye @@ﬂiﬂ%ﬁ‘f&% %%é&a&gf gal [&%ﬁoxﬁk#},r% ratusd%y

ura?ﬂX of I% ements which aré genera 10 spherica

HRE é’ﬁb?ﬁﬁé? §§c?5?gﬁ%lm¥h31ﬁf§§?f€m8’}8&h?ﬁé’éﬂ§
aW%Fé‘H@ﬁbWﬁ@ﬁ??ﬁrﬂ’q@B shoeitenvateses Btamemneodicn tielbast

one lockirg:etestemayite thatiecess. Jheggbouldes viesd beagmesallift of the pin.
circular afglsiuieungsi g gl AREhealdeashppelocking.alement m glﬁxrany

b_g ounted in a sleeve which surrounds the pin. Brief Description of the
{Bawmgs An embodiment of the present invention will now be described,

by way off BOleXampYetuis: iehidsergredder t?fé%éﬁqwaﬁyﬁﬁgmagneﬁc lock
drasaisgsidiwiinch. ikigenectitisfalorobeddetionalesiengagengiheflihe A1laof one

fipsient ef @nlgaky AEGREGINGLQ an embodiment of the present invention;
Figure 2 %gﬁ%%dgg%ly@% élew the Iogﬁr :993;2 %1 ong, the line C-C;

Figure 3 is a cross sectl lew o ?he Io ut in AT position
when 25fott %ﬁ%’é‘ﬁ] P eSS, Y KPR Mé’&eﬁ?gwla jyrrounds

atked¥s-section view of the lock of figure 2 along the line 13-B and shown
affixed to a door in a position when a force is being excited upon the door;

Fiﬁ%?ﬁe’ibﬁ‘ﬁ’ﬁ&ﬁ%mié iﬂr@@iﬁ@@e view as shown in figure 4, but in the

An embodiment of the present invention will now be described, by way of
example only, with reference to the accompanying drawings, in which:

Figure 1 is a cross sectional view along the line A-A of figure 2 of alock
according to an embodiment of the present invention;

. Figure 2 is a cross sectional view of the lock of figure | along the line C-C;

Figure 3 is a cross sectional view of the lock of figure 2, but in a position when
a force is being exerted upon the door being locked;

Figure 4 is a cross section view of the lock of figure 2 along the line B-B and
shown affixed to a door in a position when a force is being exerted upon the door,;

Figure 5 shows the lock in the same view as shown in figure 4, but in the -
position shown in figure 3; ‘

Figure 6 shows an enlarged perspective view of the sleeve of the lock of figure
] ki

Figure 7(a) shows a lock according to a second embodiment of the invention;

Figure 7(b) shows the lock of figure 7(a) in another position; and

Figure 7(c) shows the lock of figure 7(a) in yet another position.

Detailed Description of the Preferred Embodiment

Referring to Figure 1, alock 10 is ShQwninglging magnetic lock means in the
IPEA/AU
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position shown in figure 3; 30 Figure 6 shows an enlarged perspective

view of the sleeve of the lock of figure 1' Figure 7(a) shows a lock

according to a second embodiment of the invention; Figure 7(b) shows

the lock of figure 7(a) in another positign; and Figure 7(c) shows the lock

of figure 7(a) in yet another position. 35 Detailed Description of the

Preferred Embodiment Referring.to Figure 1. @ lock 10.iS~~C~~~[ [in
R TR TBADY epp st St crbll g
whrsnelitly slisied) RitFraBEgie-current, are magnetically attracted to
armature Idkoldk fufttisrthed udetuteshard chldnidaiiosks imehrbngpiadidgvpinh has a
24r9ieh Hips ddaromsu2fpipvidest abaul iasnel +Firmisajachedieerew
armatyre by way of screw 5 thread 25. A hollow sleeve 42 is affixed to

backing plate 54 by way of screw 44 and surrounds pin 24. Six_lockin

elements IR AT DR bhE AllsSHERaskRA B I Are MdtheE 4T Y) g‘é\?é‘d
4zwEanhibpih 27 skeitoakinpelimkote i8lia Bloaved gondralbhsihreniaghbhlbiel7 are
2&.nanreuvs slightual thecndinearasd the geolighaidlRe slpeyesvEhis atiawsthrough

*26it 18 A/ GipRID Rl NG IRR RIS AU A BESIBRISS cach
and each ball is prevented from passing right thr h the ho%ﬁﬂZS%?/ tt’\?
oA ok D R S B A BN P S ALTEd o R i
whiereetadifiom pasnvicdehStiser sh ity h)af®0be weDDsed portion.
PCT/AU20Rd A8 fiRaghesh o ultterobheltlettecamantetsidcarewhphntedido a
backing plate 54 by way of screws 31 packed with a stack of sprung

washers 32. Centre piece 4 sits between electromagnets 1 and is

maintained in a substantially fixed relationship to the electromagnets by
way of

Amended Sheet
IPEA/AU



10

15

20

25

30

35

flanges 12. Sprung electrical contact fingers 35 bear against flat contacts
1 to provide 5 electrical connections to the electromagnets 1. When
eIECHic Cifrent is supplied to electromagnets | they become aftFacdE87/001003
armature 2. An attempt to open the dooy whilst the electromagnets are
active causes movement of armature 2'along with electromagnets 1 and

ceptiapiece Elé@t_fbﬁl&jg%% ionrdndisated by % %f{&y\fﬁig g%&&% 31
way Of CO ressjon.or sprun as S note compre

%lés%eér\s]‘/gg%n& ﬁ’gfﬁ oy ] ?%%e‘?g’l%ﬁc ?séhrﬁaggi%%rf &’é%cﬁetr Bia Qe Oy gfyelectromagnets 1
Rdufderaiings /i dspbida gy HesidsnlatenshintigieelscTimagieeavdyi®ay of
réangins fixSgriaheieking:plesatadt. fEompanng:tiguresst ARLSnLIGUreorovide
Ralls feh s QUL TSRO g ERI WL Qroqe 26. However, in figure 3,

movemegéxof shoulder 41 has effected a ramping 15 movement which

has guid®d BaiES7 SRy e Wit i opmass e Eretaatiegcome attracted to
ifere e d foroatipphé totoptretberdetureliishthairlectiom spawnaby dteve causes

wivieeinwiBrannateariie WReRIe dRALIR1eSiISIad beNFAgeMENt Ofirection
%&%5&%‘% Q'ne rgqve 26 of pin_24. Thus, In figure 3 both th%magnetlc
e

action of electroma ar%%gvilgaﬂné_gﬁﬁree %)r?ys%%tjf' TR o RE e i fers 32
éﬂ?%%’i?ﬁmﬁér?@o‘dgwéb%%1?\9@%fr§eﬁar£ﬁéﬁlé¢m@zmmiammme 4 and

tieeléstrdmannets and shiis keepoherdoar tlasede It hasdaes faungbihahs fixed
%@e{bm@ﬂﬁ'@@ o locks that rely on electromagnetic attraction alone,

locks ac rdin%ito bodimer&és of the invention can provide the same

resistancetoRg Qﬁi%mélgﬁi L &8% e i SEMGHeRalbt fddie s FacRgemARs with
reeans Ais Hsoesible itofusesiallereetectrofivhgnkls dnthibesfersedasamming
r?@wmtt@mghiisa@gm%ﬁoaﬁms;{&na{gg%feéee&%ﬁg% %ﬁ%%%ﬁnﬁ%%ﬁ%»
electro netic lacks, with a consequential drop i W ] _
1 10 e TS0 EBH LAty BT B0 IS ORTEGHER PR WaTe amow in an
GORTLreP RS HETR pMdvEsRIRddTtsa gleonmont adhets 27 hethvieamrdbres 26 of pin
pasitions, shewirisfligiresd ranehdid hisalows cempte Seteqtion (ﬂfxﬁpﬁ%@@al
i i [ is.sufficient to compress sprung washer

e R R A Pt

FIRIse (MR restiomasceanththytkea Whiadans esedaffixed to
doorjamit ho2terd fnméitire, 2vafixeshipated ol RRk AR bikecletiaisgnetic

attraction alone, locks according to embodiments of the invention can provide the same
resistance to opening but use electromagnets of reduced capacity. This means it is
possible to use smaller electromagnets and thus use less raw materials to achieve the
same strength of lock as in the case of known electromagnetic locks, with a
consequential drop in power consumption due to the reduced capacity of the
electromagnet,

Microswitch 33 is configured to detect movement of the electromagnets 1
between the positions shown in figures 1 and 3. This allows remote detection of a force
being applied to a door that is sufficient to compress sprung washers 32 and may
indicate an attempt to force open the door.

Comparing figures 4 and 5, the lock is shown at rest in figure 4 with the lock
affixed to door jamb 102 and armature 2 affixed to door 100. At figure 5 the lock is
shown when a forced attempt is being made to open the door 100. Note that in figure 5,
balls 27 have been pushed into engagement with groove 26 of pin thus providing
mechanical resistance to separation of armature and electromagnets.

Referring again to figure 1, when the electromagnets deactivated there is no
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shown when a forced attempt is being made to open the door 100. Note

Wé%%%&igg;e 5, 35 balls 27 have been pushed into engagement with

groove 26 of pin thus providing mechanical resistance to sep'ﬁ?érﬁﬁﬁ%fwmm“
armature and electromagnets. Referring again to figure 1, when the
electromagnets deactivated there is no WO 2008/009057

Bﬁ‘rﬂﬁ&mmgam@?ﬁé@ﬁﬁ@ etveahe-arwatu rrl?lgdsﬁﬁdaltt{]‘ﬁtempt it made
eciromagn . Thus, if an attempt it made tQ . open the door, - .

Zér)n§ ??Jlre eas‘%lJ y és‘ngp%{#é oy rSErlﬁl} & é’ﬁe’%@énﬂ‘%@“ﬁé&%?%ﬁﬁ%“i‘%’f?é% %5“ 24 1s free
(EIEE HERTSREVES 42 astplline ArgraatSelicinl sRaagagahTEith wigove 26 by

ghoolde261by shoulder 41. 5 Referring to fig_ure 7(6_1), an alter_native_
embodimentAt e VGRS >Nl VB USERI P TISIRBISD S own,
%g 239 are ut%ved. The ml.%gswgg agare actuated by the heads o

actuation screws Z46" R PR é otna&ort Bt BUSIP BT Echehaoactuated by
Saohierdssihestpaiiseatas et rébpitertito futsmtoritiendf of screws 241,

Imioroswiihine 2239 1240 HOReteringrta figucadihdiBmooeratesioeRds 239,
baing applied to device 200 which is comparable to the force that might

be applied by a person attempting to push open a door. The force is
balanced by compression of spring 230. It can be seen that microswitch
239 hasRefeomg tcfunted’ly) therheladof factaatibaisgrawl2lto evice 200 which

1 | . € | | - d - - éna
Rederingandiguir #s) mrggggrssta%;h%awge%%ﬁo ﬁ@mgﬁn%qu tm'ﬁ'a

is_comparable to.the force that might be applied by a person at gt
%?8% rgglén ACGEor? 86%%’8’9"% é%ﬁﬁ}:oé’ao ggpﬂ%gﬁ @qﬁﬁﬁ?@ﬁ&ﬁeﬁf@ﬁ?ing
PBOTE EHANGES S bah haermierBrAdchy2B8 irad béeomsiactatsd2dy the
head of actuation screw 240. 20 Device 200 includes a radio transmitter

devi ich ¢ it-signals _indicating,a condition,of device 200 .. . .
b o I OGU O A\ SO 240 S5 AP REIEF Sl I it i
SeTBtEP thEnhthsifondi b miaht bR eRIRIGE B v PPERTAFasS!ES foswitgren 2

288ris Hetatedli temathisdhdicatesithatpoesabady spaydesattamating seen that

microswitch 238 has become actuated by the head of actuation screw 240.

Device 200 includes a radio transmitter device which can transmit signals
indicating a condition of device 200 based on the positions of microswitches 239, 240.
If neither switch is actuated then this indicates that the door is not being pushed.

If switch 239 is actuated then this indicates that somebody may be attempting
to open the door. The radio transmitter circuit may transmit a signal indicating this.

This may be received at a local unit which sounds an alarm to indicate to the person that
the door 1s locked.

If switches 239 and 240 are actuated then this indicates that somebody may be
making a forced attempt to break open the door. The radio transmitter circuit may
transmit a signal indicating this. This may be received at a remote security console or
the like to indicate to security personnel that a forced attempt may be being made to
open the door to which device 200 is attached.

In the above described embodiment the lock was described as being used to

retain a door in the closed position. Similarly, the lock can be used with windows and
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to open the door. The radio transmitter circuit may transmit a signal

indicating this. This may be received at a local unit which sounds an

QA" Rdicate to the person that the door is locked. 30 If sWiGHAE28g001003

and 240 are actuated then this indicates that somebody maybe making a

forced attempt to break open the door. Phe radio transmitter circuit may

teansBiliRizgepbidicatiienthiny TNS HaYARE RORVEHaR 0L SECHIYw or

ctgﬁ%lg.grth%hg IE|:II<1e Eoiltril(()jrllcate to security personnel that a forced attempt

may be beln? Made fq open the door to which device 200 is attached. 35

In the abbi¥e a%mmémx%wwm@mmmgmwﬂ or

ttessetaimzbetoof dietive clogedspasitiorus&milarly, the lock can be used with

windows ad QiZQXBAPIOR: BISLAH2AQ 10093 R offier BUlding..
penings. Similarly, the lock can be used to' keep a door or window or the

IR SPen POLIiDN: TAEIBER GBSHBSaPOYEttilised two
electromabnétek Shvitabhyd sbgreatshwicdegseromnpnersahaleotromagnets! to their

Epimrana oAl Al g b st S

| | I 1mi Y, | u .
R S S s R e S peners
théTe PotBeupRIs Iogkvay BHEBHiG Sinlgerenenats provddedherdtiered.

backing platerefethecdaclpvitriaht matsicankaetivither mibalsiefihe an admission
alesomAgRet WD RN e Siactamaonels 13 g%?{ﬁﬂ&%tg{k?egéiﬁs%é%'&a

Similarly, the electromagnets could be hard wired.. Any reference to prior

art contafﬁ%%lp{e%liﬁt% OB RE AR AR Y P HB Al HB AN s aglitions may be made
itdchoatich i emwshodegarmdmitiontatigertinidesiothe spise éndichteds the
Hinaly: ihistede appreciated that various alterations or additions may be

made to the parts previously described without departing from the spirit or
ambit of the 15 present invention. MULL 7
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CLAIMS 1. A lock including: S magnetic lock means; and mechanical
lock means; the mechanical lock means includes a pin and at least one
locking element; the pin includes a recess; the mechanical lock means
operates by engagement of the at least one locking 10 element with the
recess; and wherein the mechanicallogck. means operates in response to
an attempt to force open the lock. 2. A lock according to claim 1 wherein
the recess is in the form of a groove provided about the shaft of the pin.
1.5 3. Alock according to either of claim | or claim | wherein the lock
ingludes@ plurality of locking elements which are generally spherical. 4. A
lock according to any preceding claim further including a shoulder
associated with the magnetic lock means and wherein movement of the
sHoulder alpsksiepiydije@nent of the at least one locking element with the
recess. Z(Bxﬁgﬁeiml@meﬁédiﬂga&mclaim 4 wherein the shoulder is generally
circular ang SUHRLMs NS &g}s 6. A look according to any preceding claim

wherein the at Iegstoﬂe Io%kln ement is mounted in a sleeve which
€ gggsn

surrounds ﬁe B 25 uggspe PR (gnd at least one locking element;
the pin includes a recess;

MCSLLP

the mechanical Jock means operates by engagement of the at least one locking
element with the recess; and
wherein the mechanical lock means operates in response to an attempt to force

open the lock. ’

2. A lock according to claim 1 wherein the recess is in the form of a groove
provided about the shaft of the pin.

3. A lock according to either of claim 1 or claim | wherein the lock includes g
plurality of locking elements which are generally spherical.

4, A lock according to any preceding claim further including a shoulder

associated with the magnetic lock means and wherein movement of the
shoulder causes engagement of the at least one locking element with the recess.
5. A lock according to claim 4 wherein the shouldér is generally circular and
surrounds the pin. "
6. A lock according to any preceding claim wherein the at least onc locking
element is mounted in a sleeve which surrounds the pin. .

Amended Sheet
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