WD 03/ 033844 PCT/ AU02/ 01414 Security |ock supporting master keying This

I nvention relates to an inproved | ock particularly a | ock capabl e of
supporti ngomasma4 keying with a set of subordi nate keys. PcBaalgooumd to
the Invention It has been a desirable feature of |ocks that they be able to
be rekeyed wi thout changing the |ock. Another desirable feature is a | ock
that has a master keSecing lockuhppattingustkeekeyingi ch do not need a new | ock
mechani sm when one of the keys o0 needs to be replaced. USA patent 4741188

di scl oses nbl er ck i.n which keys can be re d wi t hout
Chang: g t TEBIBEOn felptes T R BaTPvaR Sk AR IS THEIoEk SRS subor di nat e
keys. One duﬁﬁdr@r\q(mést@rkeyuﬁ With &8t ©F shiRftipatekeyfe cost of manufacture
because of illed nac ining and conpl ex assenbly required. 15 USA

pat ent 4898011 di sclosed an alternative lock to the pin tunbler which al so

avoi ded t hgaBREFbUY m@qﬁvé,ﬁyf\o,{ ock. Instead of the key aligning pins to
enable rotation of cylinder the key aligned pins wiwth slots so that

el ongat e nﬁrﬂ@ér@en@diﬁséfab@s‘gatvfﬁ outpeks thagtheywoarablede berekgyed withosh. Each
key had ang ﬁ'{quck Qn%ﬁ%rbembg@fe%ﬁ}rewg dﬁ‘Rt’(hé’tf RidhasBr ﬁf%ﬁd on and
ned sl ot t

t he mat chi ng s iIn a second set of pins w he slots of
the first g@bordmam l@ysmwmgomgnmnw@%yne@@msgﬁ wbereon@ahtr@d@ysl ot per
pi n. Papent, é&eﬁlgé rfegécga W)98/ 40589 di scl oses a programabl e cylinder | ock
capabl e of Ravi ng or nore |levels of master key and able to be rekeyed.
The cost UBAnMen@?slddBB disclosks amih tunelerdpck inlwhidskeysfcantoe neplebedier y

required tQ. e 0t d ery.high. 1t is_an_object, of thi ntionto
provi de an%ff@pC@ﬁﬁgk?g ﬂﬁ‘? E%K%e ! IP%C?Q)EIQO?WX? a r’g%ﬁer%eyraé“g @8”& THout
changi ng t keyd. @rie diffidultyhwitin pialtliowker foks e the epsief rmnmurediecawe?oﬂ evel s.

Brief Descy,ipt,i of .the lnyen n 30 To. this end the present invention
provi des a{ '%gfm'f‘%”‘f‘%a cHn\Rﬁgﬁsgmg%rgﬂuwerggans is able to be actuated

i f el ongat B$ARatber 4898061 atslcbsé@ apagernativelegk to m%sfm't@ﬁmér whioh alson | at ch
el ement s \A’Q\%igied th% rﬁe%%lrto c gngeel oéke?nsteaq;pofr tﬁe Eey allgnlng pins to enable

rotation of a cylinder the key aligned pins with slots so that elongate members
could pass through to allow actuation of a latch. Each key had an associated
biscuit which set one set of pins in position and the matching key aligned slots in

20  a second set of pins with the slots of the first set. Master keying was possible by
using more than one slot per pin.
Patent specification WO98/40589 discloses a programmable cylinder lock
capable of having one or more levels of master key and able to be rekeyed. The
cost of making such a lock and the capital cost of the machinery required to make

25 itis very high.
It is an object of this invention to provide an inexpensive high security lock that
can be rekeyed without changing the lock and which allows master keying on one
or more levels. |
Brief Description of the Invention

30  To this end the present invention provides a lock of the type in which a latch
means is able to be actuated if elongated members are able to pass through
associated slots in latch elements wherein either the elongated members or the
latch elements are positioned by a setter and the other of the latch elements or
the elongated members are positioned by a key that corresponds to the shape of



| atch el enents are positioned by a setter and the other of the latch

el ements or the elongated nenbers are positioned by a key that corresponds
to the shape3os3swD 03/ 033844 PCT/ AU02/ 01414 2 the setter PCa/AioRgmis he
slots of the latch elenments with the ends of the elongated nenbers, the

i nprovenment being to provide at |east dne latch element with a w der sl ot

to enable ster ke | S, a | ock
arrangenen e&@?t@gfgéﬁ 363?@1 ?i‘tﬂ%%ééﬁ%%?n%@fthE&(gﬁﬁsﬁqg‘? %@B%g‘%ghan one

l evel to bmeaweirsa\tleahmﬂfbeememttkmn’ug tofproyide ehleagi@d@Aaithieternertavithox at ed herein
by reference V&?F at cp ggﬁel enents are oriented vertically the w der
siot extend&y OC%{?"’]%EF HRG'S €°YP9greater height than the slots in the

ot he[1 | alt cmh:ehmmﬁﬂbms émm’adwvmﬁtaxﬂneqbcn M@gelmmbf USAvu'a@eoH Andrel ation
to the slot the
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slots in tb@tenmsg8m¢h§meaﬁp%rdt@@neﬂ@mﬂsy fwér@ﬁcé fv&herpﬂt@aatthmgle&tmémg body of
the latch el enent or channel ke passages, that can accommpdate and gui de

the el onga?@&r'%&%‘éﬁq‘%'ym&eé slotpderdbyriticaiNangrs pherepisE ReWRE are two
sets of | ajfh teé @ramh%héemrtama{ eleMBAR, In'thelcBRtext @fttﬁ.snﬁ\/e%sﬁlwwrwf

elenents are alig the actuating nenbers can pass ?ﬁ? wher ei n one
?fé?

set of |at Eﬁﬁat&néﬁé}’rlﬁ §|OB'r‘éh@@@’thJﬁ'é@eBW@a@%hlgé?r AHe |ﬁ'1¢€'n9 niget are
posi ti qpedaRyorfart&Yvdr C?ﬁr‘bﬁ AR HRs Eﬁeélﬂ%tléﬁé%fe ncel§ sRi ihdhet0 align
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the slots of corresp on‘?x nts 1 n each ﬁé | nprovenent being to
provi de at !art@a@em@nts maarchotélf@iﬂ@rthaﬁ masgrtferoy@h ﬂ‘iﬁi quyaof\thlajl@tchsal@menb enabl e

master 20 BFé’Hagﬂel |W%%s@£'§esst§5t QJnhéc%ﬁ%c%%g?Sﬁégbnﬂé'tﬁ@&%n&é’c?ommbef wth a

slot that s positions” w ere are 5 corresponding”slot positions in
t he mat chi acgtuslfi@mmeambeirn the second set which wll allow passage of the

actuati ng @%g%%ﬁfo’dierﬁ%tiof Ry ék hé??}ﬁ OM%'& S gfllﬁtcﬁ e?e%éﬂgi%g&ﬁhtat Q Wm ch wll

allow 5 | eve € con ter e able to
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sl ot and t AEMOfTSRS 8
provide at least one latch element in one set with a wider slot to enable master
20  keying. When one set of latch members includes one member with a slot that is
5 positions wide, there are 5 corresponding slot positions in the matching element
in the second set which will allow passage of the actuating members. This means
that there are 5 coding positions which will allow 5 levels of entry to be controlled.
The master key will be able to enter locks on all 5 levels the second highest level
25  will not allow access to the master level but will allow entry to the 4 lowest levels.
This hierarchy continues with the lowest level being accessible to all key holders
but holders of the lowest level key being unable to access the higher level locks.
The number of levels can be set from the width of the slot and the number of
latch members with widened slots. The master key will normally be allocated a
30 position corresponding to the bottom or top of the widened slots so that it may

enter the other levels.



| at ch menbers with wi dened slots. The master key will normally be all ocated
a 30 position corresponding to the bottomor top of the wi dened slots so
that it rwepo3esises the other |evels. WO 03/033844 PCT/ AUO2CaMD4/01434

Det ai |l ed description of the invention A preferred enbodi nent of the
invention will be described with referénce to the drawings in which Figure

1 is a sch t.] i ew of t key and setter arrangenent of patent 5
4898011; Fﬁ%&'%@ %sﬁ,r'pg'gnaﬁih?g‘ée{ﬁ'é’ﬁat ically illustrate the alignment of
sl ots and Ahgeferree ediboaiiménter tted iavertoneariibe eestribearwitefargnce® thown in

figure 1, 5@6@57 is i.r}gerted into keyway 48 in which a set of latch or to
pi n el enen P iShssed downwardly so that their |ower ends 52 engage

with the eRuioyies seiratid/iol okee Key.anbaeftephrrantenert ehpgepnent s 50
include a slot 54 for the passage of actuating nmenbers as described in

pat ent 28988980 11A bi scuit or programuabl e setter 55 having a contoured edge

56 corresppperddn At 9BtRE @Q@heﬁﬁatﬁall%@%s@}té tﬁe%%h&é%@ldt@aﬁ@wy 49. When
the key 57 and the is setter 55 are both inserted into their respective

keyways 48Ysh®f wides slof &t enable imasterd@Ningt the latch el ements 50 in keyway
48 are aligned with the slots 54 in the latch elenents in keyway 49. This
can be seen schematically in figure 2A. The latching elements 62 in the
setter keyfaphagnimmfeurg Tskeit Sois ipsertasjetogeyman diin whighra sefdlf lateh phe passage
54 in 0 i I ' hows a
w de orlghi gﬁ%‘%@%ﬁ%g@%ﬂrg;ﬁggt%ﬁ?&gwgfoyrrion?%%yéﬁ ger‘\ﬁ%r %@P tdzr%gfgp ?ﬁe bottom
66 of the #HlegongBired edgesBoniiey 6 Harh df dwelstchmiemnents 30adncludesnstot §4 in t he
correspondi . e des are possible
which wi || fd;?l?ee naggé 01? %gu&fgﬁ& {Tgﬁb%gsy%sr mg%'bggﬁ{péléstgﬁts%grégggﬁ both slots 54
and 65. Thédusquisirpragrsmarable2 Setidyt&h mevihdoy comtonkedsidgg Fhertespgidingn t he key

Contout oold AR BBy P T S ST TR S BBER "
act uat as 66ettgy S5art bett inseletkivk thbir réspeativalcdyway§@d8 anByioube sipta54 iract i on of
the thickngss: o g 1t0S LRMRMs 5G i Wag 48 b bfighed Wit Bie3lots 54 in the
latch elements in keyway 49.
This can be seen schematically in figure 2A. The latching elements 62 in the
setter keyway 49 have a slot or passage 64 that is identical to the passage 54 in
20 the latching element 50 of the key keyway 48. Figure 2b shows a wide or high
slot 65 in a latching element 62 for a setter where the bottom 66 of the slot 65
corresponds to the lowest position of a slot 54 in the corresponding element 50
for the key. Four positions or codes are possible which will all enable the
actuating arm 60 to pass through both slots 54 and 65. These positions are
25  obtained by increasing the height on the key contour corresponding to the
latching element 50 by an increment which corresponds to a distance that is a
fraction of the thickness of the actuator 60 up to the thickness of the actuator 60.
By using a fraction of the thickness, the increment is smaller, which allows a
larger number of incremental positions to be accommodated in a given sized
30 latching element 50. The master key will be the key with the highest height for the
key contour corresponding to that element 50. The key and setter will have
corresponding contours which means that the lowest level setter will have the
lowest contour height for that latching element and all higher keys including the
master key will allow the actuator to pass through the slot. However for the lock



| ar ger nunber of increnental positions to be accombdated in a given sized
30 latching el enment 50. The naster key will be the key with the hi ghest

hei ght f owotohe33skey contour corresponding to that el enent PEG/AUDRO144ey and
setter will have corresponding contours which neans that the | owest |evel
setter will have the |owest contour héight for that | at chi ng el enent and

Chr ough ¢ na B MRS b ofThE it Ryl pabtine ity Bhha *a i
t he mast er etahémtrhigraehough fohthel amiveator tepaks keysgwihkl siatan thespils i thiedkelkey

| at ching el enent high enough for the actuator to pass through the slot in
the pin i n"P¥e key row. The reverse arrangenent is shown in figure 2C

V\ﬂerﬁ thﬁ 4I'I'?Qdi/étge@ﬁ%hgérﬁmﬁt IQFBOWIS Hﬁlﬁ‘gaﬁermdvdmé{ei merﬂ@?@@rdhgtnds@rgisi ][19 )
t he hei ght cont,0 or t a nmen e to of the
o a5 Pttt o T TeaTiai darseas b st of B Kay Gontogs fgnivat/ign

corres pondleﬂ@n@ht@mmthe&@pfmrofttm@slmeeys C&F&pﬁaaé afthléehv Hé@ﬁ?mw &\/ae%t

contour for_that el enent nmeans that the | ower 1evel keys will not

drop the %'EW%@O@S@H@H%W%&GJW hekey hEhedasler 6y BaS %‘ lgyast thr ough

the setter gh@ur s tha: elér’nehtﬁ/\/méﬁ rrié@ﬁ@%%@'fr}é fo®er Febél R’éyQWI( Hd)tﬁﬂ%p?ﬂ&ot 65 to
be in the setter row 49 of |latching elenents 62. is equally effective

to have t hédaighige element low eppeghofor thesactaten@hiospase thrr@ugh@ﬁ%gﬂe}r@wus. Nbr e
than ong wigde slot pin element (50, 62) may be used in the set. is The

keys and setters may be col our coded so that allocation of the keys can be
managed. THii§ nehagtessatyrier heavide dKgmesdeiHd toretio theesaltosdow P &f | ar ge nunber

of key Comgmﬁb'e%er%ga Ris &11\0%\/\? ct@?ttci)ﬁave alwggr![{foﬁﬁtomgfofﬁféys and

setters can l'ace eys an ers or t

setter can eﬂmnerhtaﬁgemhe Retyi rswcét&hl\/iuye dhareorgeweletsiat pin emest($0; 62X meyl ock
mechani sm 33 lg'eﬁ(ﬁl]ﬂ?ee t' n 20 USA patent 4898011 in which the lock is not
actuated by rotation of the key or it may be used in the nechanism

di scl osed iThedeypandisetierappay batolonr ke8I 7hai dlledatiamofitthe kewneandast e as thi s

SR 11 ed i n oI EnapEs 3 PhEREk meshaPhinioteIBadTara Bl AubYa3e o
any | ock t Ikay combiriatiess Witk 5aéveds okaitryoThe wdiote $et of &éysharpl settevd tdn bae
replaced by a new set of keys and setters or the lowest setter can be changed.
This coding arrangement can be used in the lock mechanism as disclosed in
20 USA patent 4898011in which the lock is not actuated by rotation of the key or it
may be used in the mechanism disclosed in co-pending application PR 8387 filed
on the same date as this application by the present applicant.
It will also be clear to those skilled in the manufacture of locks that this invention
is adaptable to any lock that utilises the alignment of slots in latch pins with the
25 ends of actuating elements that pass through the slots to actuate the lock.



25 ends of actuating elements that pass through the slots to actuate the

| ock. WD 03/033844 PCT/ AU02/01414 5 CLAIMS 1. A lock of the type in which
a |latch nwens/sm4abl e to be actuated if el ongated nenber ®caraoabla4t o pass
t hrough associated slots in latch elements wherein 5 either the el ongated
menbers or the latch elenents are posit5| oned by a setter and the other of
the latch gbe s or the elongated nenbers are positioned by a key that
corresponds to the shape of the setter to align the slots of the latch

el enents with the ends of the el ongated nenbers, the inprovenent being to

provi de at { easi.kofend ﬁ@l%ggg\)hﬁfﬁeé‘%téﬂ %%at?sni@‘;%ﬁregtﬁ%eoéctﬁé%e& Ha?b\ﬁg e ter 10

keying. 2. Alock as ¢ In clarm there are s of
| at ch el ement esibers artehghle tawpras thieeigh lagseciatad ethins etchodlemiertsemtareiar e

al i gned,5 the @lﬁ%elr"’ﬁjié ngag%ﬂg@é@bés}g{&{ H?eslgtchrég%rg&g[? awgéﬂtid}ne(arb%/ asgét%e(?f latch

el enents are positione er an her“set are’positi oned by
a key that coanédtheoribsr afdhe dch slhmpetsafr thdelosgated mearoberk iaga positorsddot s  of

correspondi ng i t i (Yo . bei 0 vi de at
oast one | at 2k BPENA coliaiBRgs3Ehne o1HE o WY BT R RS Sl or
keyi ng. 20 3.lafch e@lekents withithmeehdsofihaelmmdated nemibersfthe mptogemiedt h of t he
slots correspond to the thicknes f the el gngat.ed tuation nenbers and
Che wi der s opena ¢ pe Vil aidred PR Fuchplptep v st s EnpRE iRt s whi ch
range im sizekdyimgn a fraction of the thickness of the actuation nenber to

a whol e thickness of the actuation nenber. 25 4. A lock as clainmed in
claim3 in which the wide slot has up to 5 increnents in addition to the

wi dth of the AlicukgR @dinfetidaldimd iFavAXsH thaf are two sets of latch elements such
that, when the slots in each set of elements are aligned, the actuating
members can pass through, wherein one set of latch elements are positioned
15 by a setter and the other set are positioned by a key that corresponds to the
shape of the setter to align the slots of corresponding elements in each set,
the improvement being to provide at least one latch element in one set with a

wider slot to enable master keying.

20 3. Alock as claimed in claim1 or 2 in which the width of the slots correspond to
the thickness of the elongated actuation members and the wider slot is the
width of the slot plus one or more increments which range in size from a
fraction of the thickness of the actuation member to a whole thickness of the
actuation member.

25

4. A lock as claimed in claim 3 in which the wide slot has up to 5 increments in

addition to the width of the elongated actuating member

30



