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ROTARY LOCK AND KEY TECHNI CAL FI ELD The present

invention relates to an inproved | ock structure and
wheys/1a360 a et hod of i nproved master keyi ng apdr/ati2004/000779

combi nati on changi ng. BACKGROUND ART Lock structures,

particularly in relation to high-security |ocks, have

the tendency to i nvBOFARYGUOGEKI ANDKEYND! ex

hani in d t hi hi gh | f
TECEHNICAL FIELR ural consequence of such compl exity is
t hathOpke B AUSBR rbRBYEY (68 Rh SRy 186 BRtiéiard nd keys and a
0 er a lock,

achieve nore c I'natrons. In or 0 re-key

methexdedfyintpneve mMaistertkeyingodnd becormbinationchanged. it is

BRGKGBBUNAAR Eomonent & of the Tock and then o
r eassekokfytiifed, OpKrtich 'rl?riﬁr‘ %iﬁlit%s'té I’{igﬁgsfédgh’iﬂ} Y6&ks2Hhve the

ti me consum ng, a requires t Kill

 tepdenesta mvalvd iockeasingly complacomesharismsin bmtskrdoiachieve higher

04518 BrAEEHED: orf, Bo(LB2lBORHMHEHIFE: 86 AU FOTPPEL( & that lock
mEEASAsHBan¢ATE Mbicmdlv Bl SHed h&hi}b% kford-6Mbinations. In order

manuf act urers have produced | ocks for this purpose in . ‘
tovieikely ahdak, pehrareby théeombinationrefctharleck és changeddt isonecessary

be renoved .and re-Kk din ord to provide ‘new ‘
to iaearnig 485 Tag et pr rPof2g e cacBE i Criffinenis;at the lock
ariceifeva@assEmbry®e 188 ThRPro8dd ety IHRMBAMRT and time consuming,

re-keyln% the lock plug still. requires disassenbly and
ancewskireBlthe skills i9é alpoiesglongl welisimhsti || very nuch an

e UL o B ERRS 1S SRR TR trsa P g B8 tocks in
wHible thecdombipttibe islesinelanged hégulbing PTIRS €8 ssfterPthe case with
renmovi ng and replacing the Tock plug are relatively

| highriserualdoels. i EpelnMmartiactumiz haveuyedreediodss fiog thigtpurpose in

wrﬁigh \%‘?}I* ??g\r@p’gﬁn%ck @quqﬁﬂgXiquregg f?@(ﬁ o B teBLEd hPR-Reved in

e renova acenent proceéedures;
ordey tdapryiiec aieme cednisingtionss ouTgpicalby! it isn tiididoektplug which is
| ock havi to be replaced. Care nust be taken in

regioyad ﬁ@-l{éﬁa@ e thehgeaBredpaHoweyesore-keying Hie iskaplug stil

| reé@iré@@;sajts gﬁﬁl}{:Enerr%@@&e%ﬁ/k%ﬁseel:&g?%?&a%}d%t ilf {6y much an

rest o structure: rivia
ineoleed asd tiamzl corsuningspracésg hThe gpressdhire foemEmoving and replacing

suggggélgb{uggggggﬁ%@{)gm%? i&g}m@g@t 8” Cﬁ%gg% Stf t%reef)rocesses
of removing and replacing the lock pI‘ug are relatively quick and efficient. The
lock structure which is not to be removed and the removable bart must both be
able to withstand the removal and replacement procedures; any damage caused
thereto could result in the entire lock having to be replaced. Care must be taken
ih ensuring that the removable part is correctly aligned so that it is in proper
wbrking engagement with the rest of the lock structure. This is not a trivial
exercise: and requires a high degree of precision. Regular changing of lock
combinations can, therefore, add up to a costly and troublesome exercise.

It has become desirable in the high-security lock industry to be able to offer
master keying. Master keying involves a hierarchy of keys. The number of locks

a key can open depends upon how high up the hierarchy the key is positioned.
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It has becone desirable in the high-security |ock

i ndustry to be able to offer master keying. Master
whegung3snvol ves a hi erarchy of keys. The nunbR€T/aii2004/000779

| ocks a key can open depends 2upon how high up the

hi erarchy the key is positioned. Typically the
Typlmlb{rmhl@mrshmcsmeistsp&ﬁ@mar EY'S oppeEmimgy unmquwh)cks master

| ocks, .mast er - a nu | ocks,
eyBrenitl B MmbSuRBRE 4y 8 PHREReRT ke TRl &) ﬁrgear'v all
loflaper by M Matt Blaze " CGryptol ogy and Phy3|cal ‘ ,

Security: Rights Anpllflcatlon i n Master-Keyed -

Mec HaNna deaper duyk 8r, MakteBlagec (ervpjolagy emd Physical Securlty Rights

AT MagRkendd MRPATIED LR, TERRosyeifly Privacy

(Meaih/Agrit @003),| ther Rleess pllwléiﬂﬁta%@ocfatéUJ%ﬂhbhfaster keying were
conbi natl ons that can be applied to a | ock.

diseisseds h@@@@w,umgstelﬁdqeymc@ctua&skgecwesdheenumm@obpOSSIbIe

ofRh Bl et ar s, ABBleg T eCHRR . i Yok theh oy Hat such
' Ioék&cﬁ@bffeead/k/héret MmaeRaT ldyitd abs dddn plémedited by profiling it has
1 O .

Accordin IS an object of the present invention
bees potrd 3@615 th@cuzn@t ralee uredugni e steagth Ofr thes dieaplleading to

fi ty and robustness:. It is a further
Ode?g@enrﬁe JHéeéct of the present invention for such a

I oclActamrcﬂlaglyL iit 4 erclobieptngf twripresdritoingentionttocpravide a lock
m ni mu er of novi ar s, are required to be
stiughirg C @ Brs,2 &%%@abg@ eVRhAFrY L ADY FekyLRess.s - -
i nt
Iotnhg?%e% CfEPtth PFQE&%&;’%%@?(‘H’L gl‘eréeﬁfmwuﬁﬂr\‘o\“"sheh a lock to
facml\awbhamgmg conthinakioriceiyswhidhp mtimfmrm lmlmtmrtdsf mbemg parts are

i nventive I is a furthe referr obj-ect: .of
reqMESLUE FRPIRRG T ProeesH I9r EhehNDEOr AR AN friglended to be
reIa‘ﬁ'Qél?‘é‘ﬁﬂ BRI d oI R b IGks, | 1 Whi ch master

keyi ng does not substantially reduce the number of

opertisi arfarthebnbjenhtof dins presaertt inventionaid phdvide ReywrERiapted for
ccording to one aspect of. the B

USGWHEF]G' V?'ﬂé‘fe F@ provi ded a cylinder |ock,

| ncliufl Adurthe P prsfoRgdNalfeBd of tey 'ﬁré‘é’éﬁtqﬁ{/etﬁ%rﬁto prowde a lock
therein; a rotor asserrbly rotatably nmounted wt -

whieh @ffers #npeverunasier keying petentigl, ianehich masjed kewng does not
sub8t a%tlaﬁ)} Perdu%%siﬁ(m#nberao%hople?g’nonaq combinations which are available.
SUMMARY OF THE INVENTION : '

According to one aspect of.the invention there is provided a cylinder lock,
including:

a housing having a cylindrical bore therein;

a rotor assembly rotatably mounted within said bore;

a plurality of locking bars arranged on said rotor-assembly, each locking
bar including a locking bar pin directed radially inward towards the axis of said
rotor assembly, wherein each locking bar is displaceable on the rotor aésembly in
a direction substantially parallel with said axis, and each locking bar is

displaceable in a radial direction with respect to said axis; and



10

15

20

25

30

bar including a | ocking bar pin directed radially
inward towards the axis of said rotor assenbly,
wobk@raiseeach | ocking bar is displaceable on tPEI/ATL®A/000779
assenbly in a direction subsBantially parallel wth
said axis, and each | ocking bar is displaceable in a
r adipgajordbination postéairangebaleny said arisdsaidicomisingtion post having
combi nation post arranged along said axis, said .
a pherialivnel G¥Rbipatien halﬂSrf@rraeﬁmﬁf PPty of conbination
hol f : N4 & i ' : j
par Smer SR OFEEBNooAG LR i68RnRid £RhE igiaedtiby & coded
ke, aindsaid sibateritially papallehldirettiof, rieca ipositiondnavipickithée docking bar
_In_which t ockj ng bar, pin, of each said | ocking.bars ;
pin §1 Grela SRS Ocl TG B8 Sl Rt FONATES o SRAGHNE fegmabination hole;
e . ; ! . -
saffF ot Rmiay S agtegio kAR, SRy A038h UiigBRhg position,
wheedintatoraioupasidtionat pesitions a@adh |sadk iaviirigabar s raakihllyl digplaced
di spl aced towards said axis, there en ing each =~ . . .
oGRS iy (BePDY, Shdcis 2o SR UEE B PRa PG f respective
com%'ir%ﬁoﬁ%@é, $0aP 85 Pbimi Atatibiwbr ShidSBidt dsebAibIRARAIDSA bore.
wthin said bore. According to another aspect” of the .
i nvActorsling he ramotherpaspacti off the dyvemiosr thiese lts provided a cylinder
| c%(ncl ﬁ’d(hn :a housing having a cylindrical bore
0 hE\C P93 rotor assembly rotatably mounted within
sai ¢ fRestrig RAING apdylnalicdlboé théveli:ng bars arranged on

sai d rotor asse%bly, each | ocking bar including a
| ocRiratprisssenibly mitaieblyemouatidawithini saigbara; &gk ds t he

s & Qi 361€ o BRES PBeloed RBL B R 2SS BT e3Eh tocking
bap iHuliding i ldckipbat it dirbttedsidialgxinwar@nowaedshthe axis of said
| ocking bar is displaceable in a radial direction with

| rotpeapeeInblyo whigrein B4ck; loeidng bes i diselacgahieap due f@for assembly in
! ?ﬁ?gﬁé% a %hﬁﬁfy’ g);étré’lﬁegt with" %Qﬁeﬂ?g%,p%ldzfé&ha%&ing bar is

ion’p ving a p [
distﬁ@iabm incan rauiidledirdctionedtH flespeoito sdi¢agisp each of said
ocki_ngI bars is adapted to be displaced by a coded X
key Saidnogls bging darikeitaIacgepha Aaneinglien PPebaArrapged along said
ROSIL &t O Bk S hnd 1€ i Qg o] L SAl \
o233 Spin I L OPK, 0pkAs, O s bes fome
theteotyi nati on hole; said rotor assenbly is adapted to be

tated by said key to. | gcki wherein_
ot Phere0ieat: at SadPOHBsitaTe NS SADIR b he| JSRIREY B a coded
ke, Sin' 4 @ub&taﬁitigg%'/ g‘éﬁ%ﬂ%bg&ﬁ@ 8 psition ih®hRAYthe locking bar

€ngagi ng eac ar pin'with a respective

pin of each said locking bars is- directed towards a respective combination.hole; -

said rotor assembly is adapted to be rotated by said key to an unlocking position, ‘
wherein at various rotational positions each éaid locking bar is radially displaced
towards said axis, thereby engaging each said locking bar pin with a respective
combination hole, so as to permit rotation of said rotor assembly within said bore.

Preferably, the lock combination can be changed by replacing only the

‘combination post. The positioning of combination holes on the combination post

provides the lock combination. Thereby, replacing the combination post with

another combination post having combination holes in different positions

-effectively changes the lock combination. In this way, the replacement procedure
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conmbi nation hole, so as to permt rotation of said
rotor assenbly within said bore. Preferably, the |ock
w@ormbilnest? on can be changed by repl aci ng only PE&EAU2004/000779
conbi nati on post. The positidning of conbination holes
on the conbi nati on post provides the | ock conbination.
is Tiedativiely, easpl awd ngvdlives ca)inla're]anihtmurpns»f movihg anmﬁsherThe- most

I nat i.on st havi ation holes in different
infBars NS pRES« pBByPEASHRG Bai. HeciorBaurettd bR feplaced or
adgﬁétédwaya the replacement procedureis relatively easy

nd I nvol ves a bare m ni nrum of noving parts. The nost
i nt rAecstrdingolo agothar psefeedrappest theciriesgnbmventian eelates to a
not

keyond, Mt o0t Sl ot ond G IR0 BB TR Post and one

or bad @érré@péhdif?’% kays SRinaRtf LHcRA8iset ¢ thd BEMIRALDN defined
one or nmore conbination posts and one or nore

bmaldwgbadpﬂ@wk@qag keynitkeyh ganidpesatessid iackset to the

com A B8, 96 LRSS R SR BB S8 means

thar avicdRsSma |l§§tcﬁiér§blﬁab@|de®bralq{gysn€théﬁéb§' offélmﬁg ffﬁéétér keying
hat . a |.ock- may be operabl e b%/ several kéys, thereb

pcziemtefﬂ,u hyt it éhe Iaélyantgggooteﬁp seduding the trurober of combma‘uons
a\%ﬂ Gt age of not reducing the nunmber of conbinations
abI e. According to another aspect, the present

i nveﬂ(&dowlngetbaamhéo a8péely i brésetitlinvstion Af4tessSai 4 key for a
| ock |nclud|ng a housi ng having a cylindrical bore-:

CY{iRderdpek, and a rotor asserrbl y mounted wthin said

bor es’alcj‘3 h?ﬁéﬂnﬁaar oun &ahg%é}ﬁmld?egl' sl %E?%,n and a rotor

ose each o sal

aasenmlwmdlmted beithig said dogedsdid rotordasgEmislgdncloding Iockmg bars
di recti on subst aBtl ally parallel to the axis of said

disRassd ragiglly aroynfRaiddPios aagb ey said wcgln@ywrﬁomlemarranged to
bebﬁirsflacéa% 8 diklcrigh shﬁgia%lnab{y gagageﬁﬁdth%%%@{)fjsald rotor,

proj ections, said projection operat |
adasaét key |d|ch4xﬂ|mg:e1 badyj witle ka ngllrh:iircal lddne,aapdeaaete@f radially

d'%Rﬂ?ﬁf BieH eGSR SO ER IS Do s VBt Gl apted 1o

héb BRgloslang paf£def i ned rotational position. The
resent invention further relates to a | ock including
a filmsa poefpmdnﬁom,r thet key]gfmﬂnercmdhjdast inneansintd @ngage a
combina goncgngp 0 %%laa loc ngﬁg cgpoerate ve‘? rotate %said post to a predefmed
rotational position.

The present invention further relates to a lock including a first component
for setting the combination, and a second component arranged to release the
lock, the first and second components being arranged to rotate~rela1ivé to each
other, and wherein there are multiple non-redundant relative rotational positiohs
of the first and second components, at least a first one of said positions defining a
normal combination, and a second position defining a master-key combination. -

The inventive arrangement allows'for independent combinations for the
lock to be provided at different rotational positions. This concept is not specific to
the particular implementations disclosed. By taking this approach, the available

normal operating combinations are not reduced by master keying.



10

15

20

25

30

| ock, the first and second conponents being arranged
to rotate relative to each other, and wherein there
wa@ae@4mui3t? pl e non-redundant rel ative rotati onaPCT/AU2004/000779
positions of the first and second conponents, at | east
a first one of said positions_defining a normal
conbi nation, and a second pos?ti on defining a nmaster
onbi nation. The inventive arrangenent allows for

k
Eﬁé&&ﬁ&&ﬁl%&u@ﬁfmﬁ&%wlm@ |l ock to be provided

at d!lﬁ;réi%rn‘ae'at ?thbaﬁﬁe?ﬂe'olf WPFés@HFinv@Htﬁn AN H6R e Beléibed with
specific to the particular I'npl'enentations disclosed.
réfgrdrdel toght icsompangimghdravirggsavai | abl e nor nal
operating conbi nations are not reduced by naster :
keyi RiFUSRIEfS BrsaRiasadoiewrofpe Breiwrﬁé@/rpta@@@a?rgoof a lock plug
aga% iments of the present invention will now be
escribed with reference to the acconpanyi ng draw ngs: o
Fi guFgurei Zisaa cexqahayedewi afva preferredmrebedimezht of a lock from the
enbodj nment of a lock plug and key; Figure 2 is a ‘
reafiQfd n;?p(?h’ew of a preferred enbodi.ment of a lock from
t he 0§ it b Py i i ' i -
i o ST RLis| SEOSEetondl U b heflolk BF FIEZ ideRfiang fines A
A, dlek [dok\Havingea key insestad;ed; Figure 4a is a view of a
conbination .post; Figure 4b i.s a close-up view of
sect i"ﬁéﬂwg%'grq \ﬂ?wﬂ?a poghInatisn 9°§La vi ew of the |ock
- of Firghuré m&ld"&o%%rﬁ)c\%ﬁ'd?%bbﬁéh BAsttFig odat ed for
| eft-tUurn conbination values; Figure 50 is a view of
t he IFigikeda iFiegview ofdhernock oidFigogthianing tbe gasabination post rotated
f(?gs' tti oned IF).or .cent [Hagl .conmbi nati on val ues; Figure 5c -
IJEUYNGPBPEHRN VBMESof Fig. 2 having the conbination
post Figiirat 515l i§ A viewhéi tHe TockOBPIRIG £ OfaviAg URe; comBliagion post
5d-is a view of a key having rotator adapted to
ppeidienge ferrenihepmiinaiprpwees;ot ati on in Fig. 5a;

t o pEB T R ebrthe Tl 08y 2R Ao TP fioh Bt rotated

fd}ﬁrighﬂthm/\cmﬁbi@aﬁéuvbméslﬂg a rotator adapted to provide
t he conbi nati on post rotation in Fig. 5c; .
~ Figure 5d is a view of a key having a rotator adapted to provide the

combination post rotation in Fig. 5a; )

Figure 5e is a view of a key having a rotatof adapted to position the
combination post in Fig. 5b;

Figure 5f is a view of a key having a rot,atdr adapted to provide the
combination posi rotation in Fig. 5c¢; ‘ .

Figure 6 is a cut away view of the lock from the rear of the lock with the
rotor assembly in the removal position; '

Figure 7 is a cross-sectional view of the lock in Fig 6 taken along lines A-A,
the lock having a removal key inserted;

Figure 8 is an exploded view of an alternative preferred embodiment of a
lock plug and key; h

Figure 9 is a cross-sectional view of the lock of Fig.2 taken along lines A-A, .

the lock having an alternative embodiment of a key partially inserted.
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Figure 6 is a cut away view of the lock fromthe rear

of the lock with the rotor assenbly in the renoval
w@omMtiiosrny Figure 7 is a cross-sectional view pET/ARZ004/000779

lock in Fig 6 taken along lirfes A-A the |ock having a

renmoval key inserted; Figure 8 is an expl oded vi ew of
DESG!RIPG'lI@Ntlve preferred enbodi nent of a | ock plug and

key; _Fi e9|sacross secttlonal vi ew of the |

ck of
Fig. Bigh g Ah 1shews anprster qiﬁ\?ﬂhg‘)faﬁ Tock ‘structure,

acf’i‘ér?tsrg?\ %'tﬁg@é}% gqh @Iglgdm églﬂ?/ gﬁg aﬁﬂo% a preferred

enbobierpitg G0 ndlumtsls atq:ombmahon gosbrid, gy face tthp 8 and a rotor
q |9 including a plug 30 and a shell 13. The o
aﬁﬂeu’%’ d7t ncl udes a conbination post 12, a face cap 8

and Phd Qo §§§<§@Bi Y 137 recEifes’ %é’rc@ﬁﬁlﬁgﬁbﬁ( ddst 1 as a core.

recel ves t at1 on post as a core. Aroun

Amundurﬂﬁ@r@rmmnfefendee of other ratmeabﬂ;@mh)liy di7e aaer arrgaded guiding .

oIS oS e 85k et b eyl gl 17
Eé@xcgmdﬁf% éhémlra@e.@@é a%él@lﬁ rhﬂaﬁpbaqo %'h@@%léﬁ@fthe length of

ui di ng ch anne Each Focking bar i's
thei gu;@ldg b;haangbr Eagh igckingvhedis biased dyea sapng. 18Ek9mards the face -

cHdmef OMibienélbt providss addeds” RMHchEor@BInditing ﬁd@m@ehomTh% guiding

| ocking bars 1 nclude a carriage 16 and a head nenb
chemnefhe head menber is arranged with a | ocking bar pln

ARG G084 Ret AGer TRV 1l B0 4Css “The head

mérer t l3e apemgedatiwin apqst:kuihg bahepihaefecrpl Gau@qyumﬁards the
a keyway, a retainer clip 6, a retainer pin 10 and

comaRipation PPk 32 afd iabipsed byhepring: 9 ing qilfﬁCéipndﬁdtaAIM away from
i4» 10 secures the position of the face
th@%@n@ﬁﬁé&f&ﬁ 9/% 1tréo the shell 13. An anti-drill plate 11

is pThB/fad>ecbde8 weshiddshe kegeay capeBirrrdlipte; d rt&inegpin 10 and a
bars as an ant |r% gpe i ng- neasure to prevent access :to
f

tage gap degation Recapylosation ball 9xand, Fetaisier pin 10 securesv
thtél'fib%ltﬂh' df'thé kWb &b BSeRAi0¥1IRE LReIPigVeNt access to

surfa ‘
An anti- dnll plate 11 is provided between the face cap 8 and the locking

bars as an anti-tampering measure to prevent access to the locking bars from the
face cap 8. A further anti-drill ring 14 is provided to prevent access to the surface
of the combination post 12. , '

The combination post 12 includes a plurality of combination holes on its
surface providing combination values for the lock. The number of combination
holes is generally équal to the number of locking bars provided. The combination
holes are arranged at angular positions éround the circumferénce of the
combination post 12 so that at least one combination hole is accessible via each
slot of the guiding channels. The combination holes are further afranged at
different axial positions along the length of the combination post 12. The range of
possible axial positions is governed by the length of the slots of the ‘guiding

channels. The axial position of each combination hole defines the combination
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of the conbination post 12. The conbi nati on post 12
includes a plurality of conbination holes on its

W@ eootacsepr ovi di ng conbi nati on val ues for the PODKD200m©00779
nunber of conbination holes i7s generally equal to the
nunber of | ocking bars provided. The conbi nati on hol es

vaflleeoRiheas@abinationhatd. aThe dificréntsossiudelagial pesitions for one of the

circunference of the conbination post 12 so that at

combinatiomBolesmiiandee imillusirated dn Kigse 43iandAsi a -each sl ot
f ot i qli 0. . i nat.| : :

£ ur (1 SUBIRAIENA00GH 2 el o GABLRA W AR Ry holes
astdreatidiiohbl afti-tdrepeimpmeasu@ post 12. The range of

possi bl e axi al positions is governed bg the | ength &f@

bhe A eelease heclaghi @PRD leRkRG A, imdSash te Jedking Biars must
erpof ¥ Cof BRI AE o Rl edifibindfion pB%1 27 HHIAS AhiGlddusing an
appospriatelys cbded okey,opreféred osmbodinents hol edi@®anilogei described

il llustrated in Figs. 4a and 4b. The conbi nati on post
bei‘%w-rmy be provided with additional "dummy' holes as an

addig Eioat ' ' :
oo S0t el RS e BT ep RSt ngace th
caenapese 1@ of dndilocidngobarsol As difie kayp is mseitedtfuly indothe kByway, the

Thi s is achieved usi an_appropriately coded k . .
copifg Slsce AT BRI 6 PnaR Ghiding EhaRNelagH iegeh Tocking bar pin
150! Rt dRRICEbbVWits Pedpdtiive EoRitinatior RSlekeThé 'R%k/ YG®8er engages

codi.ng arranged to engage the carriages 16 of the .
thé cokibmatini postAR and ridey assemblyet® ed thail tugningitle ki rotates the

K t he [ sl.i des ea rri , |l ong. i.ts
coffhiien SRENnE Uik [TOEABRERBBkg AT the 268 & tirhed to an
unistkinid pBsHoRbMELIdcking BaReEl el iishatl tow i@ ehe EBMbination

key further engages the conbinati on post 12 and rotor
post 4 8rand, theylogkingnbar pins ricngngage theycopbinadionthales. In the event

SRR olfod b SRRty 15 o

en?agédarne th@dédrhbinafion hiesles 0Wes despbetiveo ik i Isar Badhot move
2 and the | ocking bar pins 15 engage the conbination

inwande @ndithe rator 6aBARt Rt t he correct key is not used,
t henr: f ' ' 15
TSR PT35Sl f o o

enga I on

~ hakog tiungbdraof gesuvets 20 \extendiag dlovanthé hengthtafr theaboet. - When a

turn. Fi vi ew down t he bore of the she

coar@.ctlwr«»?@dggrzkefv?gﬁ% o Ol hengEo0Ves HouY the l%@a&'@'@@to move
radiaffy 'RAWARE SRUNENBCkiRGBAl Bhs! 1% dirfgag®iBnftthe combination’
holes. Turning the rotor further causes the locking -bafs to leave the grooves, -
thereby pushing them radially inwards and engaging the locking bar pins 15 with
the combination holes. ‘

"In an alternative embodiment of the lock, the combination post 12 is
prbvided with further combination holes which are angularly offset from the
combination holes described above. This provides at least one alternative set of
parallel combination values for a differently coded key. In order to unlock the lock
using the alternative combination holes it is necessary that the combination post -
12 rotates independently of the rotor assembly 17 so that the alternative

combination holes are accessible via the slots. It will be appreciated that this
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correctly coded key turns the rotor, the grooves allow
the |l ocking bars to nove radially outwards and the
wo ckitngebar pins 15 di sengage, fromthe conbi PEL/AT2004/000779
hol es. Turning the rotor furgher causes the |ocking
bars to | eave the grooves, thereby pushing them :

alth 'tié}la'éfnb&ym{éi’ﬁ BAdiCREARABS hisel REKnGDIAE Iotks Alpreferred
W 0 h

the conbination-holes. In an alternative
enddutimientof thisf altéreative kersiareofdbatociawillorow betdessribed.

o oMt 66 SREMATH B Ao Aetifen s e
se%bef’ﬁ?rglﬁmaﬁoﬁr\%ﬂé’éﬂ,%aﬁely easdntRN St RDEPRAkI [¥f-temt setfwhich are

par al | conbi nation values for a differently coded .
offieetfromther cntral setin ectoekvise SURCIRN. NG ARt Which are

. “hol e , h : :

offsbtoTohegrantil SPh it AL AR ehdiort of BRES Gy 76 of the

lefefurh 5l of Benplifdioraholus 28aHi haseom Bihiarlgranly one of the right-
accessible via the slots. It will be appreciated th

C a L
tumhsetadh eembinalien dinjesi2deean beasaany Tmcppmbaiaé@nn%%%teﬁ further

._keyi ng,of . € iment of this. :

méy%f%sr %é?‘?"\'/im%%%@%rg @c@% ﬁg%tgcgh\%g??ghow be described. - -
Ref gx Bbfiigtpin Biegis4srovided arothie rabi assegmbly 12 This sétting pin 26
enbodi ment has three sets of conbination val ues,

proiuges/ino thentriaagulasishaped $8cesg 2ft -t urn set which are

of f st rsa ;.S ' . i ; i

o, PP Ak O Bhablplasighny f selonspsomoy
17seThircombipation post kiis dudherespringnbiasedAngan axiahdireotien. The

of the left-turn set of cog’oi nat'&on hol es .23 ca ké'e o iiv
speisgrhiassapf| the |Setinghpip Hwilheavsg the ﬁgmpmq;logeﬁ)o%ﬂ ‘to naturally

' po%g@‘nhﬁ i Mo @ngitigﬂ» iRANNIER tREBSSEntrEN et ATidAMihatorP Yalues are’

er rnc es a triangular shaped recess ‘ _ ]
aligaeti witngthballels ot3he fuidting chanmels, 26shewpinigisd. dietseiting pin

* 26 Gup| R gBp nafiap Pl dzaelo 3as elual st ffoqbnos with

ibfigl €of SESKN finahet BRS Qit MeSRIPCY f the
th%%.nbaﬂ%lg]é?r?%%aﬂ gﬁ?gost 1%5?/§6f urbt her spri ng mse[}ner °
e

triamglan Imitisipoditioas @i key, havieg edingyceiragpending ie thetaentigl set of
in 26 wll h mbi, nat i t t Iy - '
coangiahvaes it ERleg 4 Rk R HoT R a0 die cantral
set 'ﬁf éﬁﬁ??:enélhé opckaksemeansit-alrhgeet ofi iconitieatidrotvalues, the
e gui di

of t ng channels, as shown in Fig 5b. The ‘
cosehtinatien ppst 28 igypuabed inte theneskantibiheysatting-pin i dpcated at the

thi atura Ltion i C j - .
oot R AR SR R BRA30F it hbBon oot 12 ot
artb@otRis6 OTUNET tieé dditing rpianigl localed trhitlse pdgtitthiaod, carner of. the
key havi ng Codi ng corresponding to the c_ent,ralh f,et of . ..
recess, as shown in Fig 5a. At this position the combination holes providing the
left-turn set of combination values are aligned with the slots of the guiding
channels. The lock can then be unlocked as before but with a key having the
new applicable coding. , o
The procedure for changing the lock to the right-turn set of combination
values is substantially the same except that the combination post 12 is rotated
clockwise, as shown in Fig 5¢. - | |
The push'ing and rotating- of the combination post 12 is preferably eﬁeqted

by the key. In this case, the face of the combination post 12 is shaped to engage
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conmbi nation values will unlock the | ock as descri bed
before. To change the lock to the left-turn set of

W@ otbilngs9 on val ues, the conbinati on post 12 i BCPAER@®d/000779
into the lock, until the set®ing pinis |located at the
base of the triangul ar shaped recess, and then the

- a esatirnal | Thiepoféntadlon soff mradtmmldlcﬂamé(\wlﬁheumd ln which

the setting pin is located j.n the right-hand
direption & §eMbirationopest; 12 is; Igitighy tqg(pegﬁn SreRysio g%:{cﬂp r@é}propnate

cof T H01 T AePERU e Y bt Afbedboip Foss.
gui ¢{ peefetradrerhbodifient lof ekkeyafortdpemating tivd tudkeodmnbed above
before but with_a key having the ne\[g/1appl i ca
h

is gewR N Figeegr. oLlaRitpk inghdesa 8Y hgadHe & @é@(to{g 4 fRyaining pin 5,
a rrehémér $186e 224 c,Q/I ﬂ&r‘?&ﬁ? g'4°%nlﬂaé dfreripar 37Ub3t antially

Sane exceépt ohbi nation post 12 is '
r ot aﬂ”redcydlnmnk:w bedy 4sha;$1 pratrusiorns ga&m itF sarfpos rextending aXIalIy

alarg Siq BHrBpe: nEng Eyotrisionie BEle e oG bR Thekey and are

po%ﬁi%’%ﬂ3ér‘oﬁﬂdF’cﬂétmr%%tl'nh‘éréﬁ@p@fdthboccﬁﬁﬁﬂﬂﬁén [HiAd&F 4%0 that each

e.orientation of e rotator 3 dictates whether, and ‘
pr@ﬂnumbnoctacbrrgagesoa @Bpectombcamag@nmosft allcking bar. The axial

r@grihtglozgq\égwrrg t%glolﬁﬂgg [ﬂdesqgrg%@% %&\{,f I§$§ 6&%“ a&lpg é:hannels the
1oé|@ﬁggba%f§réalbﬁlébéat ed in Figs 5. A preferred ‘

di ment of ey for operating the | ocks described
ab0\7l'é'le| facenaprs IsrsiEngetis ardermiocadaspt theccambinadioresylinder 4 with
hea rotator 3-a retaining pin 5 a retainer

the p Qns‘/é‘ cylindrical body 4, and a driver bar 7.

The Tg¢ prsifisicils b@%&tH@érN&r%dr@h@t@ﬁoéﬁ vith 'tHeS rotor assembly
surface extending axially along the surface.

17pr this deives ther rotalien phithe itorcassermp iy i 7twirenk g 'é@wsapwed
DS P 1 e Wt Berifigfibal B TR 8 of the

rofafGP® i sNEp&dRio mege with ’shfe facé @f khegohvinatibmeposti #2. The rotator
| engt hs of each protrusion 4a determne how far alo

3 isnarranges. iy r@l@éﬁﬁehosth@h@yhneer@lntgo%ﬂsSgrteata.Lsoanae%%l of the key,
th%— gﬁﬁtﬁé?, éﬁé’a@?é ;f]h e?:@ i %tﬁan?heglr 150 &6 Rihe Efgf.%trgl;ﬁlgns 4a fully

€ protrusions
digplate tise dnstml?@ barsl - {Thds dilowsrfobaine Belettien| ofcan alteinative set of
rotor_asse 17. This.drjves the ati on of
corrmlaatlcasg@wﬁﬁwwewﬁ@w inasioneRosts! betoia %Hecmagita&? are fully
dlsg_.péﬁda}rranged W thin the cylindrical body 4. The face -
& .

The face cap 8 is shaped so that the key with the driver bar can only enter
and leave the lock in a certain orientation. This ensures that the coding of the key
is properly aligned with the combination values on the combination post 12 when
the key is entered and that the lock is returned to its original position-when the.
key is removed.

It is envisaged that the above embodiment may be modified in a number- of
notable ways. In particular, the combination post 12 could be -provided with only
two parallel combination values. It is also envisaged that the combination post 12
could be provided with more than three parallel combination values. The practical

limitation on how many parallel combination values are provided is determined by
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rotator 3 is shaped to mate with the face of the
conbi nation post 12. The rotator 3 is arranged, in
wo edoattism t o the cylindrical body 4, so that, BPQEDAU2®eE/000779
of the key, the rotator 3 engmges the conbi nati on post
12 before the protrusions 4a fully displace the
thé QHgulsr Q@ﬁeﬁa’ua—ﬁ“o‘f tAé lleend @ard BAdSRdrRe iHRNamjulan separation of
alternative set of conbination values on the
reemmlweawrahmpbgn hofesheff theesame sebcmetwgenawblcarr@swmw parallel

RSB RS BEEROC | PR e RBb WA i st oo

surﬁbuénmgr@erbf@éparat@hlbmWeéhlc@n&ﬁnsatmshélbatoﬂphmmdon@matnon
of the key is properly aligned wth the conbination -

valugauiasorgdat imprayisiedistingtiye Rassliel setswpkepmbinatien valies.

Sgts Iefl-ﬁg QV\%MF}&%{E\H? ﬁg@ﬁhtdgr%e B?tth'é qﬁ??ltltﬂlsé lc?}c\&cog gﬂ' épr{ventional

artdrjeridrsts alhere eatb ddiysearte nsp;ardlmgnudinbl ¢tk iganse rsa;rb@‘r pOSS|ble
of notable ways. In particular, the conbination pos
combipaliPns beSayr iRl N;Wtfh Posi lynﬁvaﬁ%a-r anyenaster keylng removes
0 Vv
frece g@’n dltlgﬁs g@tﬁ‘?{ Brécstggl‘( %rr%h@@r ow %?' cﬁﬁﬂﬁna{—lf&%ﬁ can be truly
petrbllde mrealltlkeaj/ sepamt@areymamaﬂ)emse aﬂ' baerrow:ttancmllatlve to the key
limtati-on on how paral l el conpinatijon val

At ABOIEE A A1alIaTt o DFh Seh JRIRHOBAl BPSHIOBFaR abS ofEbe dhea time:
MORVeR it Bies ﬁg@ ﬁb&%rﬁﬁft@ﬂ@\ﬁk ﬁmﬂbhoﬁlt%%atlve rotational

respective co es of the sane set
podltlar’r$ aresguodivel ve paral |l el conbinations holes are

pos;&' ongqnglyghhagggsgnggqeap et?'g% @ﬂ %5-12}& égg %t "one rotatlonall
pd“s‘ﬂ \W/ﬁhbWarb}%@ﬁnbﬁfatn@ﬁéﬁ:‘él@dor%ﬁfﬁ)bﬂﬁ\hitaﬂor"{ BeltRFinposed by the

er to pro di stinctive para sets of

ordrmiuynambmatmlues Th| s is an |rrportant advant age of

t he .inventive |o C ent )
e BB NS 4 8Bl S E el R oA BRI ER e o continuous

Ieﬁg’tﬁs' Phe soemy i@ﬁb@?ﬁnneeﬁ@y WwherePalohgWthehiehgitnef theRey a front
each - any nmast er eéln renoves free conblnatlons 1 n

facehe)f pihesc.zmtruaonac}@ edassitds tb@nmrhaxfltbﬂ@r@tihs'@@ 4a which

et PRI TR OB A 51 2 o

b féméctémby ol Ut risirhildr, tovatied Adieté Gatdront fecansed be.
at ‘a time. Moreover, it need not be apparent to the

| ock user which al ternat ive rotational positions are

‘ Sg: 'Iét oér?g&oé[jéfgﬁg}éa ﬁggglﬁ?eﬁge{hé‘%m‘ﬁ?fﬁdﬁabb&mﬁ%‘ r&fovable.
THiondlowat faridle cemblriationhpestol2 ltonbé atplacetsitheyebymeieaging the
CO?‘%I/blng.tIOr] of the lock without altering the structure of the rest of the lock. In this .
embodiment the combination post 12 is provided with.a channel 27 running to the
rear end of the comblnatlon post 12, see Fig. 4a.

The process for removing the combination post 12 is illustrated. Figs. 2
and 3 show the initial position of the rotor assembly 17 corresponding to the
position when the key is inserted or removed from the lock. In this pbsition the
locking bar pins 15 are not engaging the combination holes and the setting pin 26
is fully engaging its recess 25. - The rotor assembly 17 is rotated clockwise to a

removal position. During rotation all the locking bar pins.15 and the setting pin 26
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ordi nary conbination. In the above enbodi nent of the

key, the protrusions 4a are of continuous |ength. The
wa@owkngi3ss det ermi ned by where al ong t he | engt hCDAURIVE/000779

key a front face of the protirffusion 4a is |ocated, as

it i's this part of the protrusion 4a which engages the

enbag& thgr spectite eembirrationehotesli lﬁ@sﬁmv ghiowt ’m@. rotor assembly
pr ot rusion 4a coul d be repl aced nodul e,

17 sahither remeit ReB iR eAt AR P?%H@nf%nhé lﬁél@agbear 128 is radially
e e e e TR

lodkingobar @insaand . iné ettirhy pinh26 gire idt fengagiry theii msspebtlve holes.
the ock without alferi ngﬂgh{we structure of the.r ?
Theromigiprtion Paskicgn Boﬁ"' be iraxtragias slaighh opb e Tock, the

Ioc'k&g{)hg?’ ?r‘?%f%% post i(gl dé'ﬂ&é”d&%ré@ frl?ﬁer&%rnngf@? The

nbln he process
coﬁminartmmprostm 2 hmyclnm‘extracted rbypsxmplsl rippinigl, Matht ome¢’sdingers, the'

how t h tial t f th
reca.Gaheicpmiingah BesicHtH ARG A s BN APRRBRAErRRLS tool.

IS ian r e I [
TR 15 RS0 ol 1) AR et

assemblyn4viioto liod ererrmvell plositiort t Thg nemovab key £8Iisysimilar to the

noﬁg Igl?%ggg{ {@Mﬁéerﬁgrz aF Rgmrg(\)/teaos Ssgxﬂbwéj%?ﬁﬁmoval key 29 to
be' RInfdVeRN frdnh thE Qoble Bt M8tddhg Rh@srotéﬁagﬁé’mbﬁﬁﬁeht ihedremoval

pin 26engage their respectlve conbination hodles. Figs
positiand Thestmbinaion post 12 s8eititgrybe acaessecbfqr eamoxel.

postlo At this position on Ioc

P ool iherd ERlRaRRR' pe8oRBln ST Roedidfifpe reverse
prddé@lu?é‘@ﬂﬂ@ aBdve. The remai nder of the Iock| ng bar pins

and the setting pin 26 are not engagi n their

r espoetremwvabkey 29Tl stib ieduita corife RGN OFaT taitwip tae rotor

e 754 SR8 ot v

theﬁhﬂ@gﬂan&lﬁa&bﬁk@@ﬁbltn@ﬁ oriy opestenickairkgy (29 igxleqaréedn order to
y sinmply %lpplng, with one's fingers, the face of '
WOl”hé”"Bcﬂ’erﬁ ion post and pulling, or by using an
app i e
or e tg@@bﬁé ﬁgggéé?%eggtpgpi% noeir'lggllrl WE%@?I ljtél %hn é ﬁ1e gombination of
theis peRibnly léqlulrésoatﬁmv cermvmﬂthmqsmstl hand hzq)p'repmlnly teged key

29 is simlar to the nornal but tEthe(fl
It igpnvisagacbifal. combigatipn Rests ﬁe r'%ﬁYév‘é(l" G ieg Ipgthe form of
I
SR el ALY b a6 B B %%@rﬁbﬁﬂ%@éﬁ&ﬂ@ Hitable

onctbe pobts) aplueality s prat¢hing pes’oaadj keysets could e provided with one
or f l@?é%?s er f(ey onrbulsréa\}vfth SoReSr al <|)fS thesso%?él ally the |

In another embodiment of the lock, shown in Fig 8, the face cap 108 has a
substantially circular keyway, having a diameter proportionate to the diameter of
the combination cylinder 4 of the key. In this embodiment the face cap 108 will
not accept the combination cylinder 4 having coded protrusions 4a in the key
described before.

Fig 8 further shows an alternative key structure which is adapted to suit
this type of lock. In this embodiment, the cylindrical body 104 is provided with

slots where the coding is required. Within each slot is arranged an actuator 100.
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procedure of the above. The renoval key 29 will stil

require correct coding in order to turn the rotor
wW@s®ebldyo 17 to the renoval position. The codi PQr/aUkd04/000779

ordinarily correspond with til2at of a grandnmaster key

so that only one renoval key 29 is required in order

Eath asfuidtol OB ibiasbaed extentl withih the cenipe ef ties eylindniaal lzody 104
person W shing to change the conbination of their Iock

| ang sharefiic pEpVidern PHAGAHMDost 12 and

apﬁgftﬁ ?a'éﬁb%sc dﬁg ﬁivmétahs?&gé’to?ag@ﬁ Q?éring the lock, tﬁe. .

i 6n pos e supp
coinbirmatioh podticte rag\t@estheaaydindmalslm&/ 104. tTiee mmblmﬁtlon post 12

enbrge e goORraLHag PUSRES YT KepuuB 80 liof R gy aribal body

’10? a# ﬂ%d?%h{br% RlovE rtﬁe%ﬁb@é’m}éedo(ﬁuﬁ% lé‘%ﬁP&‘ée%]d‘aﬁ@%gages

r e posts. anot
thé mkmgstiamnthmnérrgalananher face cap 108 has a

;?gﬁg\?i’ f*ﬁﬁﬁalalp feﬁbétt%ﬁ éﬁ@ﬁ %’ﬁé\l‘\ﬁfxg e ai’q%q@@m' Eeq gé}pe cap 108 wil
adgyféj'rﬂ%‘?rsébuﬁf y ifak es' Y Jo&rborhdraate tétp fasewliRPrevent

not "accept e conbi nation cylinder 4 having
angomd fonot Iumklngwsmua the tlbek ka;ndde&@mn@edhsefwter meghamsm

8, further, shows an e e struct ch_is
FuBpsfTerF. (b3oee oA ok, BAI Braieo ety Bl forson to
ac&-%% &M 'taﬁﬁbélc\ﬁlth t?I‘i’é"lbckch"re(';lﬁalrfi’9§r1?=lV' ded with slots where

e coding is required. Wthin each slot is arranged

an Hclslmtvdﬁagmbtl’mdhe aemonabkeyl oouidsbe ibased uperethiealiernative

t he t r,e of i ndrical body 104 and is
ke%ﬁ&ﬂgﬁ"?{)o”ﬁg\r} St@%‘@ﬂbgggary coding. Fig. 9 shows a
key |th|§\mﬂae|a@ne|§h%é<ﬂ dfiat1d Regireyom@nidial lleykcouldde a hybrid of
conbi nation post. 12 enters the cylindrical body 104.

therREetAVEKRY SHUGHHES.1 2NeAtEs aoTdRe 2akeViAToremOAl Ry may be

o U B e AT 5 e, oo
mdﬁh@?@@ﬁé@o&mitloﬁgwdseuséw !abg\b@ hrwdome rémahmmwmg posntlons
as%ﬁ&%?é pesiresioBse LAl Rssappecilad thal pharcsu A ybrid ke or
rerﬂg ?3‘%5? othEefaEé’EEP wil Pﬁ E?G(S b%aé’nda]&%ew %ﬂdegﬁteél&f@pt such a

keplaireemmahm;v sﬁh@hybricbapproachtdperfsam thmpomallw bt havmg key
make- extre difficult for a on to. access

prqu%e owetxgn} (mg RayHARNE; & com iRation post with a ceﬁam set of
combination values and a face cap having a key way shaped to accept keysAWIth

a particular number of protrusions in particular posiﬁons. A number of hybrid
keys may be appropriately coded to unlock such a Iock, however, only an
appropriately .coded key having protrusions in the correct positions nguld be able
to enter the key way. | )

Although only preferred embodiments of the: invention have been
described, it is noted that the invention may be embodied with modified features
and additional features which would be apparent to those skilled in the-art.



It is envisaged that the renoval key coul d be based
upon this alternative key structure for the | ock shown
WO pooFiig3ed. It is further envisaged that a keypamnaiim4/000779
renoval key could be a hybriiB of the alternative key
structures. In other words, a key or renoval key may
WHATPNVEVCUAIMUBt h a conbi nation of protrusions and
actuators. For exanple, a key may have one actuator,
as di scussed above, and the remaining coding positions
1.as ﬂ&%irﬁieplcﬂﬂd elfiieg: |t will be appreciated that
where such a hybrld key or renoval key is used the
f ace heysing havingeocylinddealdrupdiaeredat | east accept

o B PO B B e et cpere

exa@blﬁfalﬁy'd?%c Uaay@r@ngedtnmaalcbmwpass@mbly a@ach Iockmgv
certaln set of i natj on val ues and a face ca

banangluding ekégcku@g, bghm ireg eglcqga@yﬁllyk@y\@rq,,tpwagds |?he axis of salq
rot%gglts%ﬁgrg]@f WHETBE! o l@&ﬁhg ?%:als'gfho%%[)é GH4RE rotor assembly in -

urrber 0

a &I?Wcﬂﬁhl @UB!;t’ﬁanﬂ@ltiﬁderallelnhmmk sawthaxasl arid daokeviecking bar is
only an appropriately coded key. havi '

rotrusions in
dl&m@ceaabﬂﬁ* éb@ radia| direstioniwith tespechin @'Q%X&@@P‘ the key
nay.q ‘ﬂBn lsyaﬂéﬁé&‘j bgﬁgeé'gl??%'xf?%ﬁi Gémﬁ)n%tloﬁ Jpost having

i nVen |on ave een Cri is’'noted that t
a plokedity obcombmalnenémﬂmjﬁwnhednth@remdl fied features and

Sk MaESieadts oh PR RRKIGEDREE A st B8, disRiaeBd Y a coded
kel Ok saib sttty 3) 'd?ﬂachéﬁ | fﬂﬂa?))d‘s\’ﬂdrf‘ﬁf Wﬁﬂih ﬂﬁf Rcking bar

herein; a rotor rof atabl'y nounted w t ‘
pirs af eabloraaid dogking barst i difectted kowgrdsaa sreapecztn/@edomhlnatlon hole;

saictatphasarpo s aapbiad Eobe SRt BRIt ing position
whttbih & vafiud FRAIRBnADORHRNY cdthes Al ﬂo@@ﬁ@ ba@Gkiradialiaisplaced

I's displaceable on the rotor assenbly in a direction
towatsst saitli axis,ythpratyt ergaging leashi spidleeking har ¢ir with a respective

oo Qa0 B, b9 P Rlb RS, sl Pt vore
al ong said axis, said conbination post having a
2. 2L s 2o ek e L SRR e 1

lifltoS HR trafidvaldl sroasaidl Rick only when said
allgwrg%ltewt#%éamggg?talIgr?SFln whi ch theol ocKki ngcbacr)ny when sat

rotor assembly is in a flrst rotational posmon

- 3. The cylinder lock according to claim 1 or 2, wherein said combination post

arranged such as to be rotatable independent of said rotor aésembly.

4., The cylinder lock according to claim 3, wherein said combination post is
adapted for engagement by said key in order to facilitate rotation of said

combination post by said key.



pin of each said |ocking bars is directed towards a
respective conbination hole; said rotor assenbly is

w@odapiiedes 0 be rotated by said key to an unl ocRCTIgU2004/000779
position, wherein at variousl4otational positions each
said locking bar is radially displaced towards said

5. axi Thet bglireley leckagcogiivgdb daind 4,owkerein berid pigamivination post
a respect | ve conbi nation hole,

inclusieR .a@wI lomak Goinigetan mwu\%@hpﬁsgﬁ?@%oﬁd gpmbination
e | r
nolfR 54 RGO cOTIREGR ol UBnAY, 8 berdief|@dig for said
comﬁﬁmatmnﬁpmsirmved from said lock only when said rotor
assembly is in a first rotational position. 3. The
cylinder lock according to claim1 or 2, wherein said :
6. COﬁmh@abyltmleﬁQ@ék abdé@dn‘@tcsu:iahmas Meb@nrmbad:@hbmatlon post is
g%oendent of said rotor assenbly The cylin
adag

tacee Felatag wih eespest i S%HéPB?rrﬁS%mP m,mqq@nwhere said
‘pa@lc%:i lc%cfdaﬁga\gt gql R vifih %QW&EMP@ 15459 Wifdteb) @edfdcid @an be

Sal d conbi nation post® by said
op&eted bdelEewybdeuﬂaccdrdwig tacszid parallet codingi m 4, wherein
sai d conbi nati on post includes additional comnbination

hol es angularly offset from said conbi nati on hol es,

7. sai d'hadéylindenadcic asturdirlg nclairhes, Whbiain rgid pacalil Io@ldlng is a
codi ng for said conbination post. 6. The cylinder .l ock

masgtekel eedifg. cl ai m 5, wherein the conbination post is
adapted to be rotated with respect to said rotor
assenbly to a position where said parall el codln? )
8. al i Jiedcylinder degkdaceatdinggtohany onghet B8 prereding: © 2irmA, wherein

sl GBLSH ekt B AREF e TR RIOR PSR § '

mhereln said paraIIeI codlng Is a master key coding.

pr od08 “?}él b?ﬂ ! OCk fg]nrg t{: drﬁcﬂpﬁlggr}ﬁﬁgé%g} Qrgventlng sald‘

coRfARAtRh b @stbﬁofneﬂé‘ﬁgbﬂe@né\féﬂnaﬁal firsk @6tatioBal Pbsition of said rotor
cylinder | ock according to claim@8, including neans ‘

assembptevent i ng sai d conbi nati on post from being
renmoved at a first rotational position of said rotor
assenbly. 10. The cylinder lock according to claim9,
1O\AherTélencwmd@rrjoelvawow@ﬂgréarﬁainmcﬂ uwberein said mgVQmmg means

408 Bl A P PRl 8l 3T B i respect
to Isdid %@lbﬁa'nﬁaﬂv pardlRf dir%ﬁéﬁisarm fetddiaty directed towards a setting
hole arranged on said combination post, said setting pin being dlsplaceable ina
radial direction with respect to said axis, wherein said lock is adapted such that in
said first rotational position of said rotor assembly said setting pin is displaced

and engages said éetting hole.

11.  The cylinder lock according to claim 9 or 10, wherein said combination
post is adapted to be removable at a second rotational position of said rotor

assembly.

12.  The oylinder lock according to claim 11 in combination with an

appropriately coded removal key for facilitating rotation of the combination post



hol e arranged on said conbi nati on post, said setting
pi n being displaceable in a radia.l direction with
WO e@pact36s 0 said axis, wherein said | ock i s ade@r/au2004/000779
such that in said first rotat?onal position of said
rotor assenbly said setting pin is displaced and
. anghifegios assersblyttorspithskeond 1otatinralcyositietein prdst to remove the

oopfifefar Rokt sfi elobal ket Boinbl e WEnfiof 550 Ribo ey o be

ind¥dd in®6 aAll el Fidh sarpIBaRINY a ke ankh&t leuki AdeEoh® #étational
according to claim1l in conbination with an

origpiatingy | saie fiystcaad gecend vatatioapl poentadionl carsespanding wﬂh said

gt sl rofor BB e SFaRRTERR SohSineilletpsthy

the corrbl nation post sal d removal key being adapt ed

55 &y Rl SRR HdordiR) th i 1 G 358 8Gbination post
mélﬁ&é’é‘% k&halAIoBRANMY | RRhMG &) ’thé%érfo'frsﬁd %%&ﬁ&l%iﬂ post, the -

- rotational orientation corresponding w said first
removak key itl apprapriateinicogediso e L@Dns%ntw Obthﬁ reisetiay in the

fird ARG et SR oA st O BRCBLEMDY gt ars is
digphadetelin isarnsulsstaistidieodrams! dilectiah dtoc® pbkitiahiif WHISH the Iocklng
t he removal key is appropriately coded so t hat upon,

baé pin of sdidfiiet lp@lﬁﬂg dar edirecied Aewardsssaid ehanneh ayherein said lock

o ST LG s 45K Ry G0 T bort otatonal

orieatattione whiireley theorotot asserniolyiis ii® Baldnsedtinthrdtdiforlad plosition, said
bar Rln of said first |ocking bar is directed towards

firgfalogkiieaRaelis RAdaly; displaced, o that H@%ﬁﬁéﬂe‘%’q irgking bar pin
‘ gnﬁHgB? salid R aﬁ@%hésﬁﬁrﬁlﬁg& toﬁ t}\ nECeNthe klack are not in

onal ori ertati on or assenb

engagement sdthahe contlrnatiorapostosi tion, said first | ock| ng
bar is radially displaced, so that the respective
| ocki ng bar pin engages said channel, and the

14r emdihedeylindér idek awcbﬁdlﬁ%tcb hﬁyldir@(ofaﬂsmﬁmB b3, wherein said lock
© . engagenment with the conbinatiqon post. 14. The cylinder

is ﬁ@@lkteﬂct@cﬁ%eﬁb argplasemae comiingil iof Post when thwﬁz@mlrﬁa’uon post
is n%\, t}gn-; mqu@pt ed to accept a repl acenent
I ha

I'on post ‘'when the conbination post is renoved
fromthe l ock. 15. A cylinder |ock, including: a

1o100% OB R, g L2, Bor e Lhere s arotor
a housing having a cylindrical bore therein;
a rotor assembly rotatably mounted within said bore; and
a plurality of locking bars arranged on said rotor assembly, each locking
bar including a locking bar pin directed radially inward towards the axis of said
rotor assembly, wherein each locking bar is displaceable on the rotor assembly in
a direction substantially parallel with - said axis, and eaéh locking bar -is
displaceable in a radial direction with respect to said axis; '
said lock being adapted to accept a combination post arranged along said
axis, said combination post having a plurality of combination holes formed

thereon;



a plurality of |ocking bars arranged on said rotor
assenbly, each | ocking bar including a |ocking bar pin

waleeogatBad radi al |y i nward towards the axis of B&i/dU2004/000779
rotor assenbly, wherein eachl®ocking bar is

di spl aceable on the rotor assenbly in a direction
subsvhereirmehoh whrsaid Eckinia barsds ddapited tabe digplaced by a-coded

eyoifeat SPuanuaRuaRgaNstint &yl ittt Bidohe"tobing bar
pif&f LRlchasAQNEEKIRG bafs ROdiredtbt a088FIsAH FBIpSEIVe @orhBination hole;
sai d conbi nati on post having a El urality of

saith reiph assemblyds exslaptacthisube Ketatashbysaicckey tsnam uptockifiggposition,

| ocki i t ed. b [ . .
wigdelh BRvaiids (SaBORT Rl Hcth #8 afndited i Rl displaced
toRakdd s&ia axis,iheedbyt BRgAGIAY iga@hbid Poekifd baRen sdihda respective

locking bars is directed towards a respective =
copaipatienr hele, Relas; toparmitretadion £5 saiehrojor assambly avthinysaid bore.

rotated by said key to an unlocking position, wherein

at various rotational positions each said | ocking bar

16.s rl aylindedilopk aceordingvte ¢laimal 9 whiersintsaid dagk is adapted to
aBRBRHAE RS st BSCupd it Hnd bptivBrctih SAHGRBE Gl When said

rof?leREeAbRLRh Y fivst Futaticiil obiiba: 16. The cylinder | ock
according to claim 15, wherein said lock is adapted to
allow said key to be inserted into and renoved from

1734l drHeOQMirféférMo&K‘%c@@'iﬁb EOTCRIM2$S B ¢, Wheltdin &ald E&ibination
rotational position. 17.” The cylinder |lock according- -

posbaukaged sechasie bevibtatable isdependariioh saldiigreassembly.
arranged such as to be rotatable i ndependent. of said
rotor assenbly. 18. The cylinder |ock according to

181 aiThelgylindiee ledknaseardingotobdlaim i1ah wiwesein saiddsmizinafier post is

G N A N R T AT LR

cofBin&HH pbady sHigRegi ng to claim 18, wherein said
conbi nation post includes additional conbination holes

angul arly of fset from said conbination holes, said

ddific0pa| j ~BRHiRQ 18 S~1gef i1 . I Tt :
10 i e PR QR AesBRING (B 18, (Pnéeh? sBld Egmbination post
indlodds scditiatiahgcarbinbtidom Hdes varegudanty tdfésed dindainn aaiidonombination

ost i.§5 adapted to be rotated wi{h respect tp said. .
ol op4ids BEBPGA SOmERART Siemelatinii i iarafieapoting for said
coftfihatbri Sogtl i gned wi th said | ocking bars, whereby the

'ock can be operated by a key coded according to said

paral | el coding. : :

20. The cylinder lock accordiﬁg to claim 19, wherein the combination post is
adapted to be rotated with respect to said rotor assembly to a position where said
parallel coding is aligned with said locking bars, whereby the lock can be
operated by a key coded according to said parallel coding. |

21.  The cylinder lock according-to claim 20, wherein said parallel coding is a

master key coding.

22. The cylinder lock according to any one of claims 15 to 21, wherein said

combination post is adaptéd to be removable from said lock.



2 1. The cylinder |ock according to claim 20, wherein
said parallel coding is a master key coding. 22. The
wae@yndess9 | ock accordi ng to any one of clai ns REI/AU2M4/000779
1, wherein said conbinationipost is adapted to be
removabl e fromsaid | ock.23. The cylinder I ock
23, 2CCPREIdYIndér BRI Aecdidingnte! cldim Qmﬁnaadh@r nmamefm ipigventing
sai d comnbi nation post fr.om bei ng renpved
 said cxambioation pest fiash keing semoved Gt %éwn{ﬂt%orﬁl 'perition of said
i ndel$I | ock according to. claim23, wherein said
t‘b'y g nmeans includes a setting pin having a fixed
position on said rotor assenbly with respect to said

ou PRSI chE S BB 28 DT SHebfgentng means

incRRE8! é‘ééitlﬁp M8 Havirkpa dlxédtﬁdsﬁ@nmm shiel rgordasgsniolg avhtherespect :
inaradial direction with respect to said axis

to wlelraubstarahailyl @mllelsduie@tmeang g Hagiedly dirpcied dowprds; a setting

ol Ch AP S e b L oARATEM e fgaceatie m 2

radifll rectien witteregpkbiiesaiti exis, atersidi sid Icmkc\lsadapwj such that in
é erein said conmbination post is adapted t

saidelirst soiptional positein el sedl 0tos sseRbY £71 S%‘F'nga?'a s displaced
I, ot or The cylinder | ock according t
' an@eggﬁg%%gsrﬁoé%mﬁﬁg |on leth an appropriately godgd
renoval key for facilitating rotation of the
nat i.0 and 0
25, ot AP giindsh Ets GG, kebBin LGP tV%fEe%@*nS?'ﬁae@ﬂog'“a“"“

poSOR adééie@ fErRYAmbeablbeaitng suboptietatoral | posittai of said rotor
renoval - key to be inserted into and renoved from said

as$emblyLn a first and at least a second rotational
orientation, said first and second rotational
orientation corresponding with said first and second

26r ot a‘heorwllncﬂmsﬂoclongcmrdgm dtor gtlaim a28 e gombination with an

eobGRaEAY 451, oo RCISURE B 1% oo pos

ane riﬁ@ %{orréé%@h{my t® shltbséedid pitatinal ymixt ondernos*temove the
he renoval key is apEroprl ately coded so tha rﬁ b
Combﬂ"%imqushesalém@wa beingtadapiet:io Alaw SAGIGMOVl key to be

t
|ns1e %} c? 5earp§v%$ir8}1§§5f qg?lgﬂ'{sg(ﬂ dstsﬂtod?@%tﬁég lsteﬁoﬁél rotational
oneﬁfaﬂlbhe'saﬁj fiegtarah setona rptmllohabonentambncd:onmuqadmhm ngth said

bar pin of said first |ocking bar is directed tﬁwe‘rds
firstaing sseendeptatignal Besitians af saidirorar asgapmalyreshechusly

when said renoval key is turned to the second
rotational :
27. The cylinder lock according to clalm 26, wherein said combination’ post

includes a removal channel running to the rear of said combination post, the
removal key is appropriately coded so that upon entry of the removal key in the
first rotational orientation a first locking bar of said plurality of locking bars is
displaced, in said substantially parallel direction, to a position in which the locking
bar pin of said first locking bar is directed towards said channel, wherein said lock
is adapted so that when said removal key is turned to the second rotational
orientation, whereby the rotor as‘sémbly is in said second rotational position, said

first locking bar is radially displaced, so that the respective locking bar p‘in



orientation, whereby the rotor assenbly is in said
second rotational position, said first locking bar is
w0 a@itali3y9 di spl aced, so that the respective | op&i/Ay209a1000779
pi nengages said channel, and8the remai nder of the pins
of the lock are not in engagenent with the conbination

en@é’@és saRl chaksy, Sridieieiremainuel udli tigs pinscyf ithdr focklare not in
ody having radlally extendi ng projections arranged
engagersent Witlh thexcombitadienfid8hnged wit hin sai d

cylindrical body; said key being adapted to cooperate
with a cylinder Iock according to any one of the
28pr eAd(ﬁyr@ruﬂtmeTﬁ]clwmﬂgel n said projections are

,aﬁgrg? Yiig Flgélygﬁygﬁﬁgyﬁnr%p%ﬂigw 9(‘?5'??%89:%{ E?r%?\ggd thereon;

ang@'’ € engaged and displaced by said projections, in sald
. Substantially parallel direction to positions in

whi ahrotaier memecgwam sAid cylindrigahbedyid | ockin g bar is
conBRrEEe, AERGIEbied 18 EEbbES vAFCA SISt IBER dboRfgito any

I ons further
on@Qﬁ%@grédéQﬂ'@@gﬁn§al d rotor assenbly in a manner

wher e turning said key will c¢ause the rot t
to Mdilezi@lé ;saigh Q?Wm%@aanpf%fﬂaé?b(rsh@ego%[&f eas'f’ B“gé) "‘X‘ereb%
enga

B RFBS R0, 6, R 0 0, A EPRRR SIS e ngaged and
dlefpﬁécaﬁoﬁby 29id Elgﬂechmo?samtgadi sngbs.ttantgilm paraBeldd\mm@m to posntlons 4
sai ey is adapted to be inser i.nta and r :

in fwhigh staédlchmg ar giin o fogach (% ﬁgﬁlgpg éfregf/?cggowards a
reﬁécglv&{/ O@@P Qﬁéjyofaé‘éid"\&ﬁﬂblﬁﬁhgn [I_HBIé’é §§|§Ieﬁfdjé’ctlo‘ﬁs being

i onal position. ey .accordi ng
fuﬁl@erf:dumpteétaso engafe salickraion assmnbbfnbummarmer wdrareby tuming said

| ock inclydes araIIeI od| n?% saj d rotator being

key il GaHSS f@%ﬁ%‘?'x Rraig i nation. post, .- -
- duri u{e Eéfd' PStafdr H“%d'égiéd b Oeridiyd A6, cdiﬂhlslhﬁtlﬁn post in a

upon insertion.of i nto he | ock *
maranerliesreby diming saitrkeylwiy @ﬁsae the cﬁmbmtmdm@aigo Kipte.

pins of the |locking bars. 3 1. The key according to-

claim 30, wherein said key is a master key. 32. The -
2%key mmwamMmgatwclam 28f wileaginssag key |8 aﬂapﬁﬂb’@bﬁ inserted

ingoRBHATaTpOYAR dr9TE) S (G nerg e (IR rayentgtion of said

cyﬁlgﬁirgci]r b%ﬁg ahaswit&y séi‘éﬁ%"té** d¥3ehtbip Wln@ﬁrs@frot@h@halﬁp&%on

rein at |east one ot

30. -The key according to c'la‘im 28 or 29, wherein the combination post of the
lock includes paralle! coding, said rotator being further adapted to rotate said
. combination pbst, during insertion of the key into the lock, wherein upon full
insertion of the key into the lock the parallel coding is in alignment with the locking
bar pins.of the locking bars.

31. The key according to claim 30, wherein said key is a master key..

32. The key according to any one of claims 28 to 31, wherein said projections

are elongated in a direction generally parallel to the length of the cylindrical body.



said projections is replaced by an actuator nenber
havi ng a coded portion, said actuator nenber being
wooraal13g9 bi ased wherein said coded portion |iBGI/AU2004/000779
substantially within the cyltthdrical body, wherein,
upon insertion of the key into the |ock, part of the
331 oc K henkeigeecardingater any enerirgiaims 28 i32g Wheyettodel@ast one of

safFBioi o I8 sBhBRb HoTh PR idh eper Fu REY BEg narign. said
actuatél anBmbdr Wbﬁ"fg@ﬁbrh’(a?l%pbl&_*seﬂf whigeinoG@aidhtelled portion  lies
engages the actuator nmenber is the conbination p

t.
substaniaiewishin threylisdrica dedy, whargindingg ingedian Qfdﬁg &gy into the

Togky Baiaf el Ehaade, fHE FOGARE sGRpRF olihg iHe e portion to
préjeti fshhi thelcyhedhical datigl ahdrangalgeketespdamieiboking bar.

cooperate with a cylinder |Iock according to claim 12
or 26; wherein said projections are appropriately

s4shaged |jdad@réingaBedaift'ed, Whalein HROPart oF ehé Ik Which engages
said renoval key in first rotational orientation of

the acigiatgn meanbet i theaepmbipetior gpat. | ock when the rot or
assenbly is in a first rotational position, the

- locking bars are engaged and displaced by said

~ 35pr ojferemanad key straaiwle sinbkiding:i al |y paral l el direction,

to positians in ich the.l.ocking.bar pin._.of each sai .

| ook SrEERa: hou RatitafAiall s Pl qBieliighe jirahgel fhereon;
anassoci ated one of said conbination holes; said

projections being further adapted to engage said rotor

ass anptator arrangq%méthimd@wmﬂrmaﬁibngyx he renoval key

o el Kol S ARt e B! Sy GE ity o
cldinesr 2éer eby turning said renoval key will cause the

conbi natjon post -to rotate; and wherein said key is
adapthesieinos®id pigiegtions are @PRFPriadelsarrac anslapasitigagd such

~ LN iLd. fi e . .1 : al... . .
el AP estn, S (oA AR RBo B oroniatin of said
cylretrizatl bodlaint®said dodlemigin te cotor emzenthiindstin aairgt rotational

first and second rotational positions of the rotor, . )
pogitiernihe,/logkingTerrs agiRngagesyansd dispiacedasy sajckpriectians, in said

SuESENIA pEIRL el e, Lol VRS, B¢ RIENIR og i of oacr
sail flocking ddar is directed towards a respectively associated one of said
combination holes; said projections being further adapted to engage said rotor
ass'éfnbly in a manner whereby furning the removal key will cause the rotor
assembly to rotate; ' |

wherein éaid rotator is adapted to engage the combination post i:n a
manner whereby turning said removal key will cause the combination post to
rotate; and

wherein said key is adapted to be inserted into and removed from said lock
in said first and at least a second rotational orientation of said cylindrical body,
said first and second rotational orientation corresponding to said first and second

rotational positions of the rotor aésembly.



said projections is appropriately shaped and
positioned to engage and displace a . first of said
w@bamalkizsy of | ocking bars, in said substanti aPCTAU2004/000779
parallel direction, to a pos’RQ| on in which the | ocking
bar pin of said first locking bar is directed towards
36sai @ heheamevalusn obctaim 85, W edemethevmmhmtlontnp%a@fdthe lock

Inqigl,q?k%égp%ﬁvgbfghégg%ry%ﬁ}h'g?? 3}%0” . tat @?)maﬁgntd%ost a first of
saﬁzl Bidﬁﬁﬁn%rlso%ﬁ)p #T%ft& haped a‘hﬂ%&‘fﬁdrﬁé&ﬁt@éﬁeﬁj@ﬁﬁ@d@blme a

adirecti nni ng al ong the | ength:of
flrsiyd>f| saidi platalibo of lockdhg bhes, rlélﬁ@KbISUIae’yinaa&wpafai@l tdbfeéiH?n to a

ooyt Wb e Pelifa i 4 el sty 57%ha B8 SlaiRigh overas

sagfgﬁgnmrdﬂdi*ﬂenﬁ@bﬂ safef #éfhﬁ&fal 'Ké?’fiﬁlro &qbneciont said first rotational
I ased wherein said coded portion lies substantially

orientation ofeaid¢ gylinticRtbedybody, wherein, upon insertion

of the renoval key into the | ock, part of the | ock

engages the actuator -nmenber, causing the coded portion. .
37t o fihej eanoval deeytdoeording rlmiciaam|3530d§36awuem1@ projections are
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engages the actuator- nenber is the conbination post.
ssiﬂca-ﬁ\m"%‘nbc'e%aiw& e@?f&? 176 8 aineresoh i 38 e Fadinerdh atleast
orhSh S0 rBech s PP 8 10081 AEALRE A 2 coded
poalmi‘n kaayd setusftor mnafqdrlb&ileg nouoklabizsedi wigetein shid ooded portlon
i susietiafe iR 9p1 svERfoaldbdliayhoimihr BpRsnegRian of the

t eEAat ber, causing.
reconéI n%‘ﬁgﬁ@rg@gg{& BQH &gﬁ%&%%@?ﬁost a%gri??e?/m o, causing

- thaoooedi partion tol profacidrasn the ylingideali bpdyapbd Bngagese respective
| %ﬁon‘ol nati on post of said set includes parall el
I said set further includi ng at | east one key
appropriately coded for said paral | el coding. 43. The

: 3942n‘bm%gt oV qtyea?pg:gr&aé tse . jme he%gg&cbgttn&ﬁ%etlgck which
enfaB¥s del a&ida'?ortrhérrfb%?% %&%Bihaﬁ@ﬁ“ pei. said’set

. er including a master. key approprlately coded for
said sane paraliel codi ng. 44. The conbi nati on post

nd Y difg48-any one of
4020 f BYrRRaRFCRO O A, btop Bl RactBrditg 1 any
clalms 15 to 27, said set mcludmg at least one comblnatlon post and at least one

appropriately coded key.

41.. A combination post and key set for a cylinder lock according to claim 14,
said set including at least one combination post and at least one appropriately
coded key, wherein said at least one combination pqst is -a replacement

combination post.



45. A cylinder |ock substantially as herein described

wth reference to any of the acconpanyi ng draw ngs.
wWoO@004A1kwy for cooperating with a cylinder | ocRCT/AU2004/000779

substantially as herein des@&libed with reference to

any of the acconpanying drawi ngs. 47. A renoval key

42 or TReOEETBINalien Wdsh andckey sdeactoding thsizmt 4@l1dryd Bswherein
herei n descri bed with ref e{ ence to a

SaifceiolapahPMAEITGIRANGR Pogbol RACLHE NGLKER RRsalel fefingsyseaid set
et . 1y I . ' ' .
forl B bRt B B OPRASH B4 7 sl Bl eoding.
dr awi S_gs. 49. A conbination post for a cylinder |ock ‘
acc in .
43z o s tobTaBay ppRfafd Ky Refactelsihd fo sliin, £ g ¢, wperein ot
ledR€tRbEahRSIABTIGIR Bodist drer rbeidedowith theusynes paradiel coding, said set

acconpanyi ng draw ngs.. i , : Lo
further including a master key appropriately coded for said same parallel coding.

44, The combination post and key set according to any one of claims 40 to 43,

said set further ihcluding a removal key.

45. A cylinder lock substantially as herein described with reference to any of

" the accompanying drawings.

46. = A key for cooperating with a cylinder Iock‘ substantially as herein described

-with reference to any of the accompanying drawings.

47. A removal key for cooperating with a cylinder lock substantially as herein

described with reference to any of the accompanying drawings.

48. A combination post and key s‘ett for a cylinder lock substantially as herein

described with reference to any of the acCompanyihg drawings.

49. - A combination post for a cylinder lock according to any one of claims 1 to
27.

50. A combination post for a cylinder lock substantially as herein described

with reference to any of the accompanying drawings.



