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10 In a lock of the pin tumbler or similar type, the lock comprises a central
plug and an outer housing or shell, in which the plug rotates, the housing being
mounted in a suitable latch structure. The terms plug and housing will be used
in this context. Similarly, it will be appreciated that the present invention may be
applied to any type of latch structure for which pin tumbler and related locks are
15 used, for example, cam locks, door focks, phone locks and security fittings.

A number of prior disclosures describe devices intended to provide a
removable plug or lock core arrangement. The advantages of removable plug
locks is that they may be rapidly re-keyed by relatively unskilled personnel.
Such re-keying may be required as a result of a potential security breach

20 occuring due to the loss or non-return of a key. The present invention is
particularly concerned with locks of the type in which the plug contains the
complete combination of coded pins or similar elements. An example of this
type of lock is the BILOCK™ device sold by the applicant. The keying of such
locks can be altered by simply replacing the plug without involving any other

25 elements. Locks of this type typically have one or more side bars extending
between the plug and the housing in the locked condition to engage a
complementary recess formed into the inside surface of the housing thereby
preventing plug rotation and associated latch movement.

One type of lock featuring a removable keying mechanism is disclosed in

30 US patent 5226304 to Scott in which is described an arrangement for removing
an entire lock core consisting of a plug surrounded by an interchangeable



conpl ete conbi nati on of coded pins or simlar elenents. An exanple of this
type of lack is the BILOCKTM device sold by the applicant. The keying of
such | ocks can be altered by sinply replacing the plug w thout

i nvol vi ng any ot her 25 el enents. Locks of this type typically have one
or nore si deWBaw30&t endi ng bet ween the plug and PR¥ANBUWIRg in
the | ocked condition to engage a conpl enmentary recess forned into
the inside surface of the housing thereby preventing plug rotation
and associ ated | atch novenent. One type of lock featuring a

renovabl e k%aeet nwmh?éuuarﬂrbﬁcﬁbﬁﬁém@menoé@tumbue&s IRRS §8lainea’Raednk ©

Scott in which is describ an arrangement for renovin an entire

| ock core cdiedeiheidde tﬁepﬁ‘l!!'&’l!ﬂ‘ﬁ'% AHSIRg Ry aﬂpuﬁﬂ%mﬂaﬂgéame@ by the

\IQQTIQZ\/USEYS%(%l ygnder body to protrude through crimp holes in the core bracket 50 as to

br ac ket wi tengageiball gseeyescinithn sHaaunding hausingc Core nemeyal is by withdrawalai ned
DAF S Borcedih [yabal, B o 1 KA1 (g ARERA ML 4 M L
in the core Ngyaarbcbanemea§et bemg wathdrawengugdmnmes ngthmoetensurfabe of the
oo 25020 AN oo B SRR b o BFRABle e prosefl bR ™ 70
key and anotsiraples andb'ellesgom\nrothnllrm/\ballsrnperahng)dlmz:tly rbet\b@eroﬁfeemlug @htiahe of
et 1 AT <P SR8l | B ot iR CoRA R O
oper al Ong diretairihy bals loeated indhe plug isforcedhinto engagementoaith a@rod\m |ﬂ thét ai ned
Tocated i n AiRsnety 18 REFIG of AP SPEIIBIARL PSPy Rrevesiios puid yRhdgwaL
Another group of known removable core devices uses an extended
removal key to facilitate core removal in contrast to a shorter standard length
operation key which is used during normal operation of the lock. A removable
15 core lock according to this scheme has a special pin distal from the keyway
entrance and accessible by the removal key. Such an arrangement
necessitates a longer housing assembly than is required in a non-removable
core lock and hence in many cases cannot be retrofit on to existing systems.
Examples of this type include US patents 4715201 to Craig, 4191037 and
20 4398405 to Patriquin, 5101649 to Duval, and 5121618.
Another approach has been to use pins with multiple tumblers so that
more than one shear line can be generated. In devices of this type insertion of
an operation key generates a shear line allowing operation of the lock but not
removal of the core. Insertion of a removal key produces a different shear line
25 which transmits force to a withdrawal mechanism. An example of such a system
is disclosed in US patent 5507163 to Juang in which a key assembly is held to
the door handle it is to be inserted in by flanges on a ring located midway down
the length of the lock assembly. The ring may be rotated due to the action of a
special key and multi-segmentation of the middie two lock tumblers. These
30 tumblers form a shear line which selectively transmits rotational force applied to
the key 1o the operative ring thereby rotating the ring to a position in which
disengagement is possible. Similarly in US patent 3667264 to Surko a control



housi ng by the insertion of an operation key thereby preventing plug

wi t hdr awal. Anot her group of known renovabl e core devices
uses an extendeﬁ renmoval key to facilitate core renoval in
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contr ol lock including a\plugAwisiclh T‘.=2rotatable by means of a correctly keyed operation

PCT/ ABTI OOl?%(ay and rotatable and removable by means of a removal key, wherein said
operation key operatively forces at least one plug restraining member to
156 protrude from the surface of said plug and wherein said removal key operatively
permits movement of at least one plug restraining member to a plug withdrawal
position, comprising:
a plug of substantially cylindrical configuration including,
a keyway, and recesses adapted to locate a restraining member;
20 a lock housing including,
a 6ylindrical cavity for slideably receiving the plug, said lock housing
having upon its internal surface a concentric groove being concentric to
said longitudinal  cavity and an intemal longitudinal slot said longitudinal slot
| intersecting said concentric groove,;
25 a restraining member substantially located within one of said recesses of said
piug,
said restraining member being adapted to form a first protrusion, from the
surface of said plug onto a circle concentric with the axis of said lock
plug, upon application of force to the restraining member from within the
30 - keyway;
a second protrusion from the surface of said plug upon said circle,
characterised in that,



3 - key generates two shear lines positioned to allow a nedially

pl aced . engagenent |latch to be rotated into and out of the core.
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keywaxs Figure 2 illustrates in section the operation of the inventive mechanism
according to the embodiment of Figure 1. '

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention will be discussed in the context of the BILOCK™

devices manufactured and sold by the applicant. It is emphasised, however,

20 that in addition the present invention is readily applicable to single bladed key

systems or any lock arrangement using a central plug containing the complete

set of lock coding elements, with suitable modifications to the recesses and
restraining arrangement as will be discussed below. '

Referring to Figure 1, a removable plug lock 1 has a removable plug 2

25 slideably received in a longitudinal cavity 14 of a housing 16. As is well known,

the removable plug 2 has a keyway 18 and a plurality of tumbler bores 20

aligned with the keyway 18 and receptive to pin tumblers 22. The tumblers 22

are inwardly biased in the tumbler bores 20 by tumbier springs 24 which in tum

are secured in the bores 20 by a cover 26. The tumblers each feature a

30 -transverse tumbler pin hole 30 as is known in the art of sidebar locks. On either

side the plug features a longitudinally disposed sidebar recess 6 for the

accommodation of sidebars 8. The sidebars feature a series of pins 54 along the



a second protrusion fromthe surface of said plug upon said circle,
characterised in that, WO 97/ 36072
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the lock is operable in a first node by insertion of said o ey in
t he keyway wo 03tk said | ock and apply force to said reg’t%?éfdﬁ?@g%rrgnb
thereby forcing said restraining menmber to protrude fromthe surface of
said plug into said concentric groove th&reby preventing renoval of said
plug, 5 further characterised jin that, the lock is
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in the cont exeitidr sidectoRprowide] apsuitable means for interacting with a latch mechanism.

According to the invention four holes 32, 34, 36, 38 are formed in the

10 plug, with hole 34 not visible in Figure 1. The holes extend with their centerlines

in a plane normal to the plug axis from the surface of the piug to the interior.

Each of the holes is located at the same distance from the keyway end of the

~ plug. Holes 34 and 32 are blind holes of diameter and depth such that

protruding balls 40 and 41 protrude from the surface of the plug. Also according

15 to the invention holes 38 and 36 communicate with keyway 18 and upon

insertion of removal key 42 holes 36 and 38 terminate upon key dimples 44 of

which only one is visible in Figure 1. Holes 38 and 36 contain plug restraining

members comprising balls 46 and 48, and are arranged relative to the keyway

so that upon insertion of an operation key, which does not feature dimples 44,

20 balls 46 and 48 are forced to protrude from the outer surface of the plug. Itis

.envisaged that each of holes 32, 34, 38, 36 will feature some type of ball

retention means, for example staking of the balls or a slight overhang at either

end of the holes, though only to an extent which will not interfere with ball

protrusion. It will be understood that in an alternative lock mechanism, for

25 example one receptive to a single rather than a double bladed key, the balis 46,

48 would have to be repositioned. Furthermore, in such a situation the holes 38

and 36 may be lengthened in order to facilitate repositioning so that an

alternative means to the ball, for example a cylindrical element with rounded

ends or a rod carrying a ball at either end, could be used to produce an

30 -equivalent system. It will be appreciated that various implementations are
possible.
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as will be shortly described, it is possible to align balt 41 with groove 55 and bali

40 with slot 50. Similarly, as the arrangement of grooves and slots is

symmetrical about the keyway, upon counter clockwise rotation of the piug it is

15 possible to align ball 40 with groove 51 and ball 41 with slot 49. For the

purposes of éxplanation the invention will be explained and illustrated with
reference to clockwise rotation of the plug.

Referring now to Figure 2 the general principle of the present

renovabl e plug 2 ﬁ?@ﬁob%g‘ﬂ'ai's lf%aﬁi?gsaa % ﬁ‘]d'iﬁéf &gv'ﬁyers gfzsﬁq%ﬁ a%g%li or s

arrangement will be explained with the aid of four depictions of a cross section
20 of the lock through concentric groove 52 viewed from the key end of the plug as
shown in Figure 1. Figures 2C and 2D show the relative positions of the lock’s
elements upon insertion of a conventional operation key and rotation of the
plug, in contrast figures 2A and 2B show the lock after insertion of a removal key
and subsequent rotation. Considering firstly Figure 2C it can be seen that upon
25 insertion of a correct operation key 45 the two dimple free key edges 54 and 53
will ensure that balls 48 and 46 protrude from the outer openings of holes 36
and 38 into concentric groove 52. Additionally protruding balls 40 and 41 also
protrude into concentric groove 52. Insertion into the keyway of operation key
45 facilitates alignment of sidebar pins 54 with tumbler pin holes 30 so that the
30 - sidebars 8 may be withdrawn into recesses 6 upon application of force sufficient
to overcome sidebar springs 28. Upon the operator exerting a clockwise
rotational torque to the plug 2 by means of key 45 the sidebars are forced into



the end of the plug opposite the key entry the body of the plug is
flattened 30 on either side to provide a suitable neans for
interacting with a latch mechani sm According to the

i nvention four holes 32, 34, 36, 38 are fornmed in the 10 gy with
hol e 34 not WOPHRETAn Figure 1. The holes extend with thei F‘%’éﬁ?é‘gﬂsnes
ina plane nornmal to the plug axis fromthe surface of the plug to the
interior. Each of the holes is Tocated at the sane distance from
t he keyway end of the pl ug. Holes 34 and 32 are blind hol es of
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to protrude falighmens of prelr u@ﬂgfb&é!é”o“"t*' H@%ﬂ“ﬂﬁ'a' 9f°9"§ 55 o that ball ghlikeaged
that each of dgf #Fis™o @@prﬁﬁxgta@n&l g;) fesirBffet Ro@veY, bkRSUGH bdiBl o and 41

retention nmeans, OI’ eX OI’ a sl g ht over hang at
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and 36 may. be- | engtURIRERE fo Fidlns 23R 130k BRdh, BRPdBALS ubn ingertion,
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various i npl eintentendentric groeve 52. Consequentlys¢dricentric groove 52 no Ionger exerts
15 a longitudinal restraining force upon balls 46 and 48. The plug may not be
withdrawn from housing 16 however because protruding balls 40 and 41 are
longitudinally restrained by concentric groove 62. Since key 42 is correctly
coded for the lock its insertion will facilitate alignment of sidebar pins 54 with
tumbler pin holes 30 so that the sidebars 8 may be withdrawn into recesses 6
20 upon application of force sufficient to overcome sidebar springs 28. Upon the
operator exerting a clockwise rotational torque to the plug 2 by means of
removal key 42 the sidebars are forced into sidebar recesses 6 by means of
angled walls of sidebar slots 49, 50. The key may be rotated to the position
shown in Figure 2B. In that position ball 40 is aligned with sidebar siot 50 so
25 that it is no longer longitudinally restrained with respect to housing 16 by
concentric groove 52. Simuiltaneous with the alignment of ball 40 with sidebar
slot 50 is the alignment of ball 41 with longitudinal groove 55 so that ball 41 like
ball 40 is no longer longitudinally restrained. In addition balls 48 and 46 are no
longer restrained longitudinally by reason of their clearance of groove 52 due to
30 -their accomodation into dimpies 44. Consequently plug 2 may be withdrawn
from housing 16 and replaced with an alternative plug or re-keyed as desired.
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Plug housing 16 features a longitudinal cavity 14 of slightly |arger

di anmeter than the plug. The housing features two |ongitudinal sidebar slots

49, WOOTRBt ed to recei ve sidebars 8 when the si diSHAUZPUTE n g
| ocked configuration. The housing further features an internal
concentric groove 52 5 whi ch accommgdat es protruding ball 40 and 41
and balls 46 and 48 when they are in the protruded state.
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after insert pbSerite éf ﬂ‘ucrﬁg befd1 reduces theamﬂnﬁbtbaepbiﬁlétatrvﬂﬁai theplug 2 '
Considering firstly ure 2C it can be seen that up insertio

a corr®t oplf 8!"9%994(@’ arove 52 furing sandard é%Pak%‘Prbﬁbé%e @F"an&dgﬁ'onal
\CI%M6| | ensure (hddtidpa!drid ébadithehs Bf fiel iHGéntichOWRltHeCagpHr6Nit tBRABEE IlEY inhol es

and 38 into concentric groove 52. Additi onal |y protruding balls
40 and 41 al % relevantan.



protrude into concentr roove 52 Insertion into the keymay of operation
key . » 45 facil Jz’&ﬁ mﬂu'l uuwﬂlﬁf sidebar pins 54 with tunbler pin
hol.es 30 so that the "8 may be withdrawn into recesses 6
upon application of force suff|C| ent to overcone s I ngs
28. Upon the ¥R exerting a cl ockw se rotat i ohgf@é?@%

the plug 2 by neans of key 45 the sidebars are forced into

WD 97/ 36072 9
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si debar reces(SlemMiSby means of the angled wal I s of sidebar slots 49, 50.
The key y then e ot ated further and 05|t on as
shown i n Figuke A removably plug 186 el  puithniehp r5@HEhe By dnbai

si debar sl ot dufregf tm@bdl 6peratum Heynmr rotatable andorghéveble d éﬁmaastdfaa ned

h h t 52 s
Wih the ali g%%gx%’l“é&%w%wpuﬁpwé“%fﬁ% orbkEly BRoERBl,foress, ! IR9aF ongiiiug

al i gnment  of réét@énﬁm | MembRk ko Plotitide!Trdr N8 sUARERbf 851G BRdWhérbiRisdid! | 41
i ke bal | IS nOIOI)?p | ongi tudlnall?/éhz?tralned However ,

al t hough bal |f§"mab gy pperatively pegpits fpoyespept, o astAneaplug restraininged
balls 46 and rﬂ&nb@ﬁ?&'é‘Pﬂ@\ﬂltﬂBfaWQPposu’on, comptiRFRPLri ¢ groove 52 so that,

whilst it is possible torotate l ongi tudinal 1 O not i on
relative to tﬂﬁ@"lcﬁﬁﬁlhgtamﬁa'ikcy"ﬁﬁt!@ icontiguration including, Turni ng now to
Figure 2A the |l oc of a
renmoval key 42 fegltkljd I'n sgg@é&ﬁgd #2@33‘ ar‘é%ﬂr?ﬂgmnqw "P'ue i nternal

entrances of ﬂﬁ'@F&é‘OQQ‘"QﬁE!P Q@!ngo t hat baI |s 48 and 46 are not forced to
ngOtn::)uldgnger exerts%&gﬁegpsg‘f'wnﬁr%' ?%glys'r%gg'tgﬁ%sm ngﬂ&b%gg@l%gzﬁ%uﬁqngroove
and 48. The plug hayingdpaneits mtemal surface a concentric groove being concentric to
said longitudinal  cavity and an interal longitudinal slot said longitudinal slot
intersecting said concentric groove;
a restraining member substantially located within one of said recesses of said
plug,
said restraining member being adapted to form a first protrusion, from the
surface of said plug onto a circle concentric with the axis of said lock
plug, upon application of force to the restraining member from within the
keyway;
a second protrusion from the surface of said plug upon said circle,
characterised in that,
the lock is operable in a first mode by insertion of said operation key in
the keyway to unlock said lock and apply force to said restraining member
thereby forcing said restraining member to protrude from the surface of
said plug into said concentric groove thereby preventing removal of said plug,
further characterised in that,
the lock is operable in a second mode by insertion of said removal key
characterised by a configuration which unlocks said lock and permits
-entry of said restraining member into said keyway, so that said plug may be

rotated to align said second protrusion with said slot thereby allowing removal of
said plug.



——————
wi-t hdrawn from housi ng 16 _howey ! e protruding balls 40 and 41 are
| ongi tudipally restraj gmummémjl “mrgroove 52. Since key 42 is
[
[ L

correctly coded 8 S insertion will facilitate

al i gnment of sidebar pins 54 with tunmbl er pin holes 30 so that the
si debars 8 MO t hdrawn into recesses 6 20 upon apbtTeU1%8HS of
force sufficient to overcone sidebar springs 28. Upon the oper at or

exerting a clockw se rotational torque tthe plug 2 by neans of
renoval key 42 the sidebars are forced into sidebar recesses 6 by nmeans of

angl ed wal | s20f ST RaMovhBIeS Y 1ok - of T8RNk &Y wibteCtHeO bat st g:?othfs‘?on.

position . .Shown in Figure 2B. In that position ball 40 is aligned
wi th si debarrestrgining gmper and slohareiarrangasd whegeby upaR; insentier ef, said
restrai ned w i W’ IeGi v 2.
Si nmul taneou\é\bévlé}fﬁl E??ﬁ@afi“gnﬁent ép‘? %ﬁf’@iﬁc%'dt r?r%t{%:égﬂgsmiﬂ sgm%ﬂ)tp’s?%té 50 is
t he al i gnnentesfining membefiis festraingd: fiem iengiydivel@otion.so t hat bal | 41 |ike
ball 40 is no longer longitudinally restrained. In addition balls 48 and 46 .
are no | onger restrained longitudinally by reason of their

cl earance of 3.gr oolhe Emenable plugmf claim: hwhereirn saiddack heusing fusther inslustes44.

ConeCauent | Yofleh Sndn 0 YsONE g sl TARHHIY roo il il 2o

with an alterna
97/ 36072 plug includes a third protrusion from the surface of said plug up®ICsaILESTNE0178

gount er cl oc‘M}\?’?é" }I;‘hge%%rﬁtgjt%%heweee{{'ug&él'@%&i&#@%&ﬁ%o ?%Et)g%\annse
rotati on prociioddcali cavityaard said slot is coagrupmirdotthefargie betibean shidgthimve 51
and ball 41 vviih sl ot

49, . t will be preci at ed ,t hat
Vari ati ons obreen s Rionane st saronetrrotripiih so e ARPYeRT,AbE pibg ok
is further characterised in a second mode of operation in that upon rotating said
plug to align said second protrusion with said slot said third protrusion is
simultaneously aligned with said longitudinal groove thereby aliowing removal

of said plug.

4. The removable plug lock of claim 1 wherein said second protrusion
comprises a portion of a ball located within a blind bore driven into the plug.

8. The removable plug lock of claim 1 wherein said restraining member
comprises a ball.

6. The removable plug lock of claim 1 wherein said restraining member
comprises a rod with curved ends.

7. The removable plug lock of claim 1 wherein said restraining member is
located within a recess configured as a bore communicating between the
keyway and surface of said plug wherein said surface is adjacent the cylindrical
cavity.

8. The removable plug lock of claim 7 wherein said restraining member has
a dimension greater than the length of the centerline of said bore.



5 ° addi ti ons, may bemhe—geﬂeral I nventive concept. For

modi ment of the invention although

?)ﬁgmgll 3g ils fornegccorqi”mmmﬁm'rrﬁlﬂHﬁ bove the housing omts
N s

| ongi t udi nal grooves 55 ahd 61.. «According to this e i [t is
requi red that Y% e or ot her of protruding bal | s%ﬁﬁg’%&# be

present depending on whether the lock is right or left 10 handed. The
plug is withdrawn by inserting the dinpletlwthdrawal key and

rotating the plug so that the retaining ball is aligned with a |ongitudinal
sl ot . Wi lst this latter enbodinent is in accordance with the

i nvention the plug.js |ess secyreély held withip the housing than in
the first des@ri beE“%ﬁﬂmvﬁBm Plig 'Pﬁg o daith | 'Qﬁ'yg aglle F(SWPJ&FE%”H}% | 41
reduces the nysdmswersf points at which the plug 2 1 5 I s engaged by
groove 52 during standard operation of the |ock. Additional

vari ations and enbodi nents of the invention will be apparent to those

skilled in 10, Thé%emeVvadaPludiidck of claim 1 WhRePsih 386 Titernal lon'ggudinal slot
PCT/ AU97/ 00178 9 CLA 1. A

removabl e pl ugf SASHOGKRPURING I SiHPRRy 8I%k ch is rotatabl e by means of a
correctly keyed operation key and rotatable and renovabl e by neans of a

renoval key, wherein said operation key operatively forces at |east one
pl ug restrainildg nEhedpmoyapleoplugdeck ohelaime! whereipesaid rempualraygpesmits
wherein said | ey Rrea t !p@ﬁ | ug
restraining ne eﬂn&%ﬁ&”@&ﬁﬁé{ ﬁ'glﬁ’i"mﬁfg’@é@ | on&q@grrsgﬁ 'é%é %ﬂeggggr

subst ant i al | y atlgashene egess gqmegldn@tatdeast epe sideref a blade of the removal key.

12. The removable plug lock of claim 8 wherein said operation key forces at
least one plug restraining member to protrude from the surface of said plug by
substantially filling said keyway thereby forcing the plug restraining member to
protrude from the surface of said plug.

13. The removable plug cylinderiock of claim 12 wherein said restraining
member protrudes into said concentric groove.

14. The removable plug lock of claim 1 wherein said concentric groove forms
a ring around the internal surface of said lock housing.

15. The removable plug lock of claim 1 wherein said restraining member is
substantially located within a recess configured to allow said member to
protrude from said recess.

16. The removable plug lock of claim 15 wherein said recess is configured to
prevent said restraining member from escaping.

-17. The removable plug cyclinder lock of claim 16 wherein said recess is

configured to prevent said restraining member from escaping by means of
overhangs.



a*keyway, and recesses adapted to | o a restraining nenber, a |ock
housi ng. i ncl udi ng, H“[imm Lﬁmwﬁmﬂw ty for slideably receiving the
pl.ug, said | ock housing !'JHEE ilogh its internal surface a concentric

groove bei ngv concentric to said longitudinal cavity and an internal
| ongi t udi naW®&¥786072ai d | ongi t udi nal sl ot intersecting sai PEHEIRANTSE C
groove; a restraining nenber substantially |ocated within one of said

recesses of said plug, sai d restrfd ni ng nenber being adapted to form
a first protrusion, fromthe _ surface of said plug onto a circle
concentric wth the axis of said | ock pl ug, upon application of force

to the restraining nenber fromw thin the . keyway; a_second protrusion
fromthe suf®acellf rarppyable BE’QU'B%O%QPH‘ 46 whegein sgid recess isseenfigyrachter |

the lock is i iofid i ' ' EQEikey in
the keyway Parant o dhudifing TherBECHEHh bRSRig BY rnri bl TG R SAICTY

t her eby f or tastfgining menelar; ai ni ng mermber to protrude fromthe surface of
said plug into said concentric groove thereby preventing renoval of said .
plug, further characterised in that, the lock is operable in a second
nmode by i ns#®4i ohhefremwivablec pligalockegyf claim 1 whersipt saitseandeptric groove

configurati L j mts. ,d. restraining

ronber i nt of Bal1ge el 5EEGR R fhekt Upin YithdPall i Blud i BRI

second pr ot saidicnmcentric grooues iro tooparatityy with| said necesses \applyoforsaital spidug.
restraining member directing said restraining member into the body of the plug.
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PCT/ AU97/ 00178 Bl oy 10 2. The renovabl e
plug | ock of claim1 wherein the second protru3|on restralnlng nenber and
slot are arra wher eby upon insertion of said operation ke

al i gnnment of Pﬁ%? 8¥nd protrusion with said slot, said rest¥ ’+H%ﬂT"ﬁ%nber
is restrained fromlongitudinal notion,. 3. The renovabl e plug of claim .
1 wherein said | ock housing further intyﬁbes at | east one | ongitudinal
groove intersecting said conceptric.groove and said plug includes a third
protrusion fromthe sur s{ d plug upon said circle, wherein in
section the angle betxeen said | ongitudi nal groove the axis of said
cylindrical cavity ghd said slot i§ congruent to the angle between said
third protrusion sagid axis and sai d\seeond protrusion, so that the
renmovabl e plug lock is further charagyerised in a second node of operation
in that upon rotatiYyg said plug to g/ gn said second protrusion with said
slot said third prot\rusion is sinultaNeously aligned with said |ongitudinal
groove thereby allowng renoval of saiy plug. 4, The renovabl e pl ug

| ock of claim1 where\n said second profrusion conprises a portion of a
ball located within a\blind bore drlven i Eb t he pl ug. 5. The renovabl e
plug lock of claim1 ni ng menber conprises a ball. 6.
The renpvabl e plug | oc [ [

44
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7.+ The renovable plug lock of claim1 wherein said restraining nenber is
| ocated, wthin a recess configured as a bore comruni cati ng between the
keyway and surface of said plug wherein said surface is adjacent the
cylindrical cavity. 8. The renovabl e plug | ock of clain1¥5¥$§?ﬁ%£hsajd
restraini ng ndY@E¥PRAs a di nension greater than the length o

centerline of said bore. WO 97/36072

PCT/ AU97/ 00178 / 11 9. The

10. The renovabl e plug | ock of claim21 wherein the internpal
slot of said |lock housing is a sidebar slot. 11. Thek —e--pLLg

renovabl e plug lock of claim1l1l including at |east two res .WI?SHEE&'ER%EN
LACE

| ock of claim1 wherein said renoval key pernmts
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movenent of at | east one plug restraining nenber into said keyway by nean

of at least one recess forned intg at-least one side oﬂ(EC&H&UﬁéoB OhsIN 1997
yenoval key. 12. The renovable plug |l ock of claim8 wherein said v
operation key forces at |east one pl restraining nmenber to protrude from
the surface of said plug by substantﬁi/l filling said keyway thereby
forcing the plug restraining nenber to protrude fromthe surface of said

pl ug. 13. The renovabl e plug cylinderlock of cl.aim212 wherein said
restraining nenber protrudes into said .concentric ‘groove. 14. The
removabl e plug lock of claim1 wherein said concentric groove fornms a ring
around the internal surface of said | ock housing. 15. . The renovabl e
plug lock of claim 1 wherein said restraining nenber is__substantially

| ocated within a recessiconfi gured to al l'ow™said menber @ prabrude from

sai d recess. 16.- Th vabl e plug | ock of clagﬁ115 erein said
recess is contggur to sai ek restrai ni n§l ne r_f Nom Zsgapi ng.
17. The renov U yc r ™Mo of claif 16hWetELK S €sesg i s
-configured to e \NNIX0g nmenber of -
overhangs. .« 2 SN 2
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2 18. .The rem)vabl e plug lock of claim16 wherein said recess is
conf i gured to prevent said restraini ng menber from escapi ng by ans of

staki ng of said restraining rrerrber The renovabl e plug ht. .,Tz of claim
1 wherein said c tric groove feat yruggm zafdanhed so tha ‘»,‘«3"-" bn
W t hdrawi ng sai d from sal OUST Imgmatogdl Bire@oNcent r1 ¢ gr ooves
Cooper at | Oiih'xﬁgkhrﬁiﬁﬂ ASERSSRON @Qﬁtﬂnfsﬁ mﬁkmmmsmmm (PCT)
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(54) Title: REMOVABLE PLUG LOCK |/

- (57) Abstract

A lock with a plug (2) removable from a housing (16} is disclosed. The plug (2} includes a restraining member (46) and a protrusion
(40) which engages a concentric groove (52) formed into a plug housing. Intersecting the concentric groove is a longitudinal groove
(50). Upon inserting an operation key the restraining member is forced into engagement with the concentric groove thereby pwventmg
plug removal even upon alignment of the ptotruslon with the longitudinal groove (50). Upon inserting a removal key (42) the restraining
member (46) is disengaged from the concentric groove so that the plug may be withdrawn upon rotationally aligning the protrusion (40)
with the longitudinal groove (50). In this manner a simple and compact removable plug is provided to aid rapid lock re-keying.




