| MPROVED LOCKI NG APPARATUS FI ELD OF THE | NVENTI ON The present invention
generally relates to | ocking apparatus and nore particularly to a key and

| ock act msbedoddeer7eby, i ncludi ng neans for addi ng hei ghtcraLtkeo®mart ace of
the key shaft and other nmeans for inproving their security. BACKGROUND OF
THE | NVENTI ON A great variety of keys and associ ated | ocks are known. A

| ock generally conprises a rotor enbedded in a stator and operated by a
key. The rotor is prevented fromrotating by one or nore pins |ocated
inside the stator and intruding into thg rotor. \Wen the key is inserted in
t he keyway, its unique predeterm ned topography noves the pins in order to

facilitate the rotation of ?QSRE)Q/@EWLO&RII%ﬁPERkﬁ?hgg key can operate the

| ock, as other keys with different topography cahnot properly align the
pins and therefore cannot facilitate operation of the |ock. For many years
t he topography of keys was limted by the maxi mal hei ght of the key bl ank.

Practi cal | yriEhe dfevHE B0vENrADNONS conpri sed dents (depressions) in the key
bl ank. However, keys with elevating elenents were introduced too, to

facilitate key nbi nat i pns ich alsq i n?ltude( ekev.at ed surfacesd above the
hei ght of the kg@‘empé‘?ﬁ?.“ daventign, generaliy,| telatess 19 "Ipghing ngPRATAINR o7 MO

W00022263 (dantivatarlpitd a kéDadd Idsi @CGatetdhendisy, tnetuding Gieahs I6riadaitng Height tethes) , US
5,839, 3 (Ei ] i rt 4 at e technol ogy that

i nvol veg8i nlﬁffé%éﬁt%p%g%a?éﬁ akh%?g}%ég%{o?gﬁ%&g@@%%géien general key bl ank
surface, so that it becones possible to enploy pin assenblies that are
shorter that the |l ength between the key bl ank maxi mal hei ght and the
perimeter of the rotor. The ways in which additional elevation to the key

bl ank surf aBACKGROUNIEOFITHERVMENTION was achi eved i ncl uded: providing a
floating elenment in the key blank that is pushed out by a spring-activated

pusher pin pl antlg %réﬁ H?l‘%tyl 8 Iﬁéfs raﬁ)é %rsstgcvé?ec? ’|§c%8’é’fgsknom}ﬂf A lock generally
comprises a rotor embedded in a stator and operated by a key. The rotor is prevented
from rotating by one or more pins located inside the stator and intruding into the rotor.
10  When the key is inserted in the keyway, its unique predetermined topography moves the
pins in order to facilitate the rotation of the rotor. Only a matching key can operate the
lock, as other keys with different topography cannot properly align the pins and therefore
cannot facilitate operatioﬁ of the lock.

For many years the topography of keys was limited by the maximal height of the
15  key blank. Practically the key combinations comprised dents (depressions) in the key
blank.

However, keys with elevating elements were introduced too, to facilitate key
combinations which also include elevated surfaces above the height of the key blank.
See, for example, FR 2,161,204 (Vachette), WO0022263 (Donatini), WO 00/57006
20  (Weinberger), GB 2,161,204 (Valdajos), US 5,839,308 (Eizen). These examples of prior
art illustrate technology that involves introducing key surface elevations beyond the
general key blank surface, so that it becomes possible to employ pin assemblies that are
shorter that the length between the key blank maximal height and the perimeter of the

rotor.

25 The ways in which additional elevation to the key blank surface at predetermined



by providing a spring-activated novable pin inplanted in the key blank (for
exanpl e FR 2,161, 204), or by providing a resilient elenment nade from

el astic meoendcl9s779t hat is placed inside a bore in the lrey/ibtoaehooard
protrudes outside the key blank (WD 00/57006). O her nethods of providing
addi tional heights are known. All above-nentioned exanples of keys and
associ ated | ocks use the protruded el evation of the key to operate |ock
control .nechanisns. Yet they utilize only the protrudi ng side of the
noveabl e el enents in the key for actuation of the control system of the
rotation of the rotor. The operating principle enployed in the

above- ment i gyad s ai®Rd NASuded B Viding b IRk |e|etn'}én't 3‘1 ttilf@ke); 'B%hg'tﬁgtl @sed

| ocks can be g C!W ot her keys having neans of

t he surfacep‘ﬁg ‘f %Spé'ﬁﬁ‘latct"’alt Rﬂsh%’rp"?/\ﬂﬁ’é@d Hhti?e I@@&;smg't (%%W%I@),tcﬁe

required adﬁie;d'ohemglmtspahgiablﬁlat@ﬂﬁb\faﬂblé m@IrﬁBIarﬂéU intAe Kby lf)@aﬁﬁ (fof tla%ak’rﬁ)Iéf?(n;r‘;‘f t
t t e ass a ocks. Increa

Keys are. bet 2o Sel et i A Pleuietet st Jom A oI S0 Hecey

shaft arkd uosldeqtberalhyherkaymlankchnmprcerusmbutﬁeqmea@? bRvRI(Wabd0257006). Qe Ng

| ocks built ?tggggﬁd?g"& Faqlo%d peq%l_gilgr% of the above nentioned | ocks. The

result is a SS- of con over &ngwnkeys built according to these
princi pl es bringing about a serious breach of security in the correspondi ng

| ocks. Control Wﬁébo@@WénﬂGné?f %s'éf@g&?hé xsﬁeﬂ?&f@ é"@{eﬂth@b‘?othﬁ%ﬁ are

protected by a patent or other | ect ropert revent
unaut hori z e‘f?&ﬂ’ﬂjfoééf‘%rk@V&P nrrieilpck eont@y@echaW$ h‘éetnﬁwmtthzmanlylmel s

possi bl e t qromiHEEdabrh Biveatld Bemerte th hekeyior aétuaro%dﬁftr%résnﬂ@l% yBRis on
t he key shatgt #%wﬂqﬂfﬁe?t hods not covered by a patent, the | ocks are dealt a

fatal Otherefore it is a main obj ect of the current
inventlon to provide an inproved | ocking apparatus that facilitates the

rotation of o | 90 GethORRl SR R LIISERLS elidesRE ! °
W t hdr awi ngruliiesrbiligf intthat the @immeablocm ¢dri e openel dyvadhet keye atdog medes farhe
adjusting the height of the surface of the key shaft. In other words any key that provides
the required added height at the required point on the surface of the key shaft can
15  successfully operate the associated pins of these locks.

Increasingly keys are being invented to add height at predetermined points on a
key shaft and consequently more and more such keys are available for opening locks
built according to the principles of the above mentioned locks. The result is a loss of
control over copying of keys built according to these principles bringing about a serious

20  breach of security in the corresponding locks. Control over copying of keys is greatly
enhanced when the keys are protected by a patent or other intellectual property laws
that prevent unauthorized manufacture of substitute keys. From the moment that it is
possible to manufacture keys with added height at predetermined points on the key shaft
using methods not covered by a patent, the locks are dealt a fatal loss of security.

25 Therefore it is a main object of the current invention to provide an improved
locking apparatus that facilitates the rotation of a lock's rotor by using not only the
protruding section of a protruding element from the key blank, but also employing the
opposite withdrawing side of the element or utilizing the void created under the
protruding element when it protrudes outside the key, for operating additional control



protrudi ng el enent when it protrudes outside the key, for operating

addi tional controlelenents within the rotor. US 5,839, 308, "LOCKI NG
APPARATUSYVO 2bg6/@277eén et al. is based on the principle ofcaddimgodweight at
one or nore predeterm ned points on the surface of a key shaft by neans of
a novabl e pin elenment retained within the key shaft, the novable pin

el ement bei ng di spl aceabl e perpendicularly relative to the key shaft
surface. Wien the key is located in its proper location in a cylinder
conprising a plug in a housing, the novable pin elenment is displaced above
the surface of the key shaft by spring-actuated novenent of a pusher pin

assenbly lo I . The displaced pin el enent pushes on a first
pin assenblgébgggyggkﬁﬁeﬁﬁggplug. The first pin assenbly in turn pushes on

a coaxially aligned second pin assenbly located in the lock cylinder

housi ng. The firgs 888,868 0NDANINGAAPRARATES", A5\e Elchaggad is Usdied et tHhe

result of their m)%/e%nt i.,s that a shear | ine be vve,etn th@ pl h;%c a&d Eou3| ng

is thus def PHEPISYT 3R Beight at QP8 O Biore RgdpisepBed PORISIT B SYAESYANY pi n

assenbl i es, siidfcyahyan@esira bvdkle piateiimentretdinddwithdh 4@ key shbf, the umivalge pithe

present Lnvention suggests, .inter alia inprove ts to Eizepn' s lLockin

appar at ug. ﬂlﬁB]FHte e'?ﬁ’gﬁ'ée'ﬁ%%b'% H@Pﬁ?%@gﬁﬁwq%ﬁgvéntgﬁﬁﬁi%S?ﬁ{;s'ﬁf%%i \Q@S'ﬁ tl])efg such

| ocki ng appkeyaisuscdtéhin it peper lochtiordiara tylindsrecaniisingt aiplighkieyeshausingpéhe | ocks

built accordj . i.0Gi i i i i her

mai n obj ect 91'8? %‘%gmc%%gﬁtlglﬁfrs\ 8n§d| %Jr?\'% E‘% péric%ft'%g% gg%ﬁ?%ﬁéf?%%r@gaa%f%c I ng

appar at us wmokiereeriaof e gushes ipin egsamedit located i the plugndhér displaged psbElewentf t he

current inv j Wagelvli j & ki 1 re

ossi bl o Keptisamn iRyt aSEnEBCAR) IIRE PG, Tiepfict i aQueRRly i Bushed ™™

i nventi 8@ t 8n progdially aligesd _%ﬁ«von%maswblwréatﬁg '%thMPW@dﬁh@LE"EhEh%@'?t and

! 30 kt c?,n bea#meefoa?bw@gem@és%&t & afrﬁﬁbédrs'u_ﬂlgtr%l(?@ﬂé%dﬂ%fQ{eirﬁh&fénfénﬁ%ﬁﬁat a

adaptation ghea?xlilng t;e?\ng/’eer;\aphue glﬁg uarnldnlgougiﬂg Ii r{m]s dg medplgyofa%;snsgessurfaces of the
respective first and second pin assemblies, thereby permitting rotation of the plug in the

housing.

15 The present invention suggests, inter alia improvements to Eizen's locking
apparatus.

Another object of the present invention is the provision of such locking apparatus
that makes it harder to use substitute keys to open locks built according to the principles
of the current invention.

20 It is another main object of the current invention to provide such an improved .

locking apparatus with enhanced security features.

It is another main object of the current invention to provide such an improved

locking apparatus with more possible key combinations.

It is another main object of the current invention to provide such an improved
25 locking apparatus where the key and lock can be manufactured without requiring
expensive or significant adaptation of existing manufacturing equipment and processes

for similar existing such locking apparatuses.



for simlar existing such | ocking apparatuses. O her objects and advant ages
of the present invention will becone apparent after reading the present
speci f i cavpDanoéame77pevi ewi ng t he acconpanyi ng draw ngs. BRIrERDESGRIPTI ON OF
THE | NVENTI ON There is thus provided, in accordance with sonme preferred
enbodi nents of the present invention, a |ock and a cooperating key

conbi nation, the lock conprising a stator and a rotor wwth a keyway, the
key conprising a penetrating portion for insertion in the keyway, the
penetrating portion including at |east gpe conbination surface and at |east
one novabl e el enment that can be extended beyond at | east one surface of the

key, adding hei ga{he]: ?%é&% gn@éddfﬁ%?%s Qﬂﬁ(te ?l‘(’)éls&ﬂ(fﬁ/e%?r{ \P’ﬁ b%t%hc?%a}e% after

cooperation with at one con el emen con

rotation of reeding tha presenhhrecificaticit andgagewion thesancompanying dravings.ement for
controlling the rotation of the rotor is provided in the | ock opposite said
at least one first control element wth the keyway in between, said at

| east one second control el enment adapted to cooperate with an aperture

| ocat ed on bﬂfE@BEQéh&ﬁ'léHH@fﬁEﬂwéﬁlﬁoﬁey’ behi nd t he novabl e el enent.

Furthernore, 1h accor h~sone preferred enbodi nents of the present
i nvention, said at | east one second control el enent cooperates wth the

movabl e el enent Teseistthies prevideds in @@@MGB@B vith sdiee Rigfared enfgdimestsathe i n
accordange Wekbnt $RERtdN Sfld%kraﬁé a®3B chfnb?]wQﬁorpEH:esi co' Yﬁﬂ% bQ orsa' d

at | east one second control elemen o erates the rmvab en
key is inseRR®@rqter withea kayyamthe W@WQ@ Peﬂﬁtfﬁtﬂécﬂ"ﬂ@ﬁé@ 'Qﬁeﬂwné'bﬂ@

preferred epdagdy %@Eén&fatnﬁ@ﬁorﬂé@ﬁ@m&mg BYVIeAtioRB colbREfor surBE@Nndadeaat | ock

fOI‘ (e 0] 0] eratIOI’IWI rrsin ene ratln Ortlon for |nsert|0n
1 Keyway. 0P eV RemERN SARDP SEHRCHIPETOR 3R PUBRHERCRr eet one

g onbi gat I Onadding Relght énshidibt 1b£A Dhe elifacay thl key ah@foe Bbopdgtionaadth dbRasdnended
eyon

one. surfhcesr cvita A cpBro sty PR ot 1 cast one first control
el ement for wﬁ&%fnra(t’ llela'spc%e s%tcgr]id Qdﬁtrgf elérngntrf&tc%t’rollmg the rotation of the rotor is

provided in the lock opposite said at least one first control element with the keyway in

between, said at least one second control element adapted to cooperate with an

aperture located on the opposite surface of the key, behind the movable element.

15 Furthermore, in accordance with some preferred embodiments of the present
invention, said at least one second control element cooperates with the movable
element when the key is inserted in the keyway.

Furthermore, in accordance with some preferred embodiments of the present
invention, said at least one second control element operates the movable element when
20 thekey is inserted in the keyway.

Furthermore, in accordance with some preferred embodiments of the present
invention, there is provided a lock for cooperation with a key comprising a penetrating
portion for insertion in keyway of the lock, the penetrating portion including at least one
combination surface and at least one movable element that can be extended beyond at

25 least one surface of the key, adding height to the said at least one surface of the key and
for cooperation with at least one first control element for controlling rotation of the rotor,
the lock comprising:



the lock conprising:a stator and a rotor with a keyway, wherein at |east
one second control elenent for controlling the rotation of the rotor is
provi ded wo 20ds9bmek opposite said at | east one first ceaornpiooeb@eent with
the keyway in between, said at | east one second control elenent adapted to
cooperate with an aperture |ocated on the opposite surface of the key,
behi nd the novabl e el enent. Furthernore, in accordance with sonme preferred
enbodi ments of the present invention, said at | east one second control

el ement cooperates with the novabl e el engent when the key is inserted in the
keyway. Furthernore, in accordance with sone preferred enbodi nents of the

present | nVS%Ht&'bnd %%Qr ﬂrﬁh @ﬂ/ayOWﬁer%ﬁw?? r%s?ﬂ@i%n@é ?rﬂ&%%}t €s t he

novabl e el enent when g/ I's I'hserte er nor e,
accor dance @PRR!ligg ke rﬁP@P@eP tha referis BioMiERE i the |Q°h9PmS¢t§§ﬁld alf lpastanedirst sa| d

at | east ongorefeIBMeRIOMN 1A ka}m@mbe@eemrslaﬁﬁa% |kt érfeas%omé‘on%mlérﬁéntp' n
e keyway through the rotor,

| ocated inside a bore exten mth

portion of ?&%ot%trogoe%?{ﬁe g'r?@ qpﬁftwet"?f@teéjt%ﬂtﬁ? OP%ﬁﬁﬁea’”@?ﬁel%ﬁ’eﬂ@V b@i'?é’&dm zing
sai d at 5 eatlie movableamelt. pin. Furthernore, in accordance with sone
preferred enmbodinents of the present invention, said at |east one control
pin conprises a Ppurtheamereainfacoatianvg vitheometprefeued &abodihents iohthagessediance with

SOme pr ef er {nggt?tﬁﬂb%@d %’f%ﬁs? or?é séclaﬁd 95n€fl%? mer1I co%%ragefg%thgl;:geﬂlmg?ébléng S

conprises a rnore, in accor ance
enbodi rrentselémeﬂ'rwhqﬁlrtb@mlsuméﬁd indhe keywsgcondary spring operated pin
assenbly is located in the portion of the bore in the stator for .
cooper ati on wi t hFWHieEmere, in@seardayice Wit somg regfaredembodiments of thgprésentor e, i n

accor dagige Wvértion OSERI ﬂrl@és%ﬁésiec@ﬁ@emt%%\bﬁleﬁtf odeFﬁeHheméblb% t @Ren Sai d
at | east ong}eflrst control elenent or said at | east one second control

el ement co keyis iggeried e kQpvaYel escopi cal | y engaged coaxi al pins.

referred ments_of the present
Furthermore, in Iét?r&%anc?rgclﬁ a\cl:mcgrgance wnth%ome preferre mbodlments of the presentp

invention, said at least one second control element comprises at least one control pin
located inside a bore extending from the keyway through the rotor, a portion of the bore
15  continuing into the stator, and a spring for energizing said at least one control pin.

Furthermore, in accordance with some preferred embodiments of the present
invention, said at least one control pin comprises a pin and a floating element.

Furthermore, in accordance with some preferred embodiments of the present
invention, the floating element comprises a ball.

20 Furthermore, in accordance with some preferred embodiments of the present
invention, a secondary spring operated pin assembly is located in the portion of the bore
in the stator for cooperation with said at least one second control element.

Furthermore, in accordance with some preferred embodiments of the present
invention, said at least one first control element or said at least one second control
25 element comprises at least two telescopically engaged coaxial pins.

Furthermore, in accordance with some preferred embodiments of the present
invention, an internal pin of said at least two telescopically engaged coaxial pins is
provided for cooperation with a second movable element provided inside the movable
element of the key.



I nvention, an internal pin of said at |least two tel escopically engaged
coaxial pins is provided for cooperation with a second novabl e el enent

provi ded wopaa9etie novabl e el enent of the key. Furt her mpc&/ILio0s/ameor dance
with sonme preferred enbodi nents of the present invention, an internal pin
of said at |least two telescopically engaged coaxial pins is provided for
operation of a second novabl e el enent provided inside the novabl e el enent
of the key. Furthernore, in accordance with sonme preferred enbodi nents of
the present invention, said at |east ong first control elenent is energized
to push the novabl e el ement when the key is inserted in the keyway towards

said at |east onenfentRdl ifatidhoslffEhe p @@r%%md%edt@oﬁﬁ&ﬁ@%ﬂce Wi th

some preferred enbodi ment s of present 1nvention, said ast one
second contipntign, @ﬁ‘é‘?’r’?r“?bo"éﬁfe?agq %té%PSE odglercapirally,pRdaged ceadaleine isshen t he

key is insegrbagded for bhieattonnaetshiahslabRaldhett plovRiet ikt the Mdlaient r ol
el enment. Further I n accordance with sone preferred enbodi nents of the

Ipreient mv%?ﬂ'?’gg?{hleﬁ‘@}’e ISde’OVI ded a key for cooperatlon with a lock, the
(rst oohtr ol " oiamBR, o Beorhte Vlin Sobd pBid R Son LAt peBRR "

control li ng’nv&ntlam isaid abfeasthmerfinst@wontral elethent islepagized e pysidbathogaie r ol el enent

prov: ded 1 Neilint el us)qug%g tger?é%' .ﬂtr?etkew,aﬂovﬁra% sfaoratueafspaﬁé@écoﬁ&&;m with

t he keyway ng. a ene ratin ortron
I nsertion |¢iemmt keyvvay, t he penetrat| ng portlon I ncl ud| ng at |east one
conmbi nation surface and at | east one novabl e el enent that can be extended
beyond at | east FBedare deaceerdange witk pome geafertpdirimbpdiments efdheipiggenteast one
S:Jrfac?oof ihVehtils e, Ysarind lefatgtror@%es;?@édn?al éférhé\thér@@ied 9d8bh g@enévablath cgnt L ol
el emen erein an erture i s Jocated on an 0 ur ehi n e
movabl e el eﬂ%’ﬁ?“tf"m‘enérg%ﬁr‘%f‘ﬁﬁ?w he keyyay fowa d%a‘sgﬂds?fr\"éasi r‘fﬁt ke of
el enent . element.
Furthermore, in accordance with some preferred embodiments of the present
invention, there is provided a key for cooperation with a lock, the lock comprising a stator
15 and a rotor with a keyway, having at least one first control element and at least one
second control element for controlling rotation of the rotor, said at least one second
control element provided in the lock opposite said at least one first control element with

the keyway in between, the key comprising:

a penetrating portion for insertion in the keyway, the penetrating portion including at

20 least one combination surface and at least one movable element that can be extended
beyond at least one surface of the key, adding height to said at least one surface of the
key and for cooperation with said at least one first control element, wherein an aperture
is located on an opposite surface, behind the movable element for cooperation with said
at least one second control element.

25 Furthermore, in accordance with some preferred embodiments of the present
invention, the movable element comprises a floating element.

Furthermore, in accordance with some preferred embodiments of the present
invention, an end of the floating element located in front of said at least one second
contro! element, when the key is inserted in the keyway of the lock, has a surface with a

30 depression.



Furthernore, in accordance wth sonme preferred enbodi nents of the present

i nvention, the novable el enent conprises a floating elenent. Furthernore,

i n accor daoceowiettosome preferred enbodi nents of the presgnt2006v@ati on, an
end of the floating elenment |ocated in front of said at | east one second
control elenment, when the key is inserted in the keyway of the |ock, has a
surface with a depression. Furthernore, in accordance with sonme preferred
enbodi ments of the present invention, the novable el ement conprises a
spring operated novabl e el ement. Furthernore, in accordance with sone
preferred enbodinents of the present invention, the novable el enent

conprises an el agfrirerRbRRRbcorfaHckifth @an%préfgrré’éélﬂ!i&:ﬁfﬂ@ﬁs W B
preferred epbodi nents of the present invention, said | east one novabl e

el enent i ncinygriionge P@d@?'eﬁﬁ@eﬁb%'ﬂﬂi'sﬁ%Q%'l'@ %e@*%fﬂo]ﬂ%?'éﬂ‘eﬂh said at

| east one rmvabl le@t‘?emant for Hr oVi dlh g addi ti o %clevatl n surface.
Furthermore, in BUEGFRYRCA aGFRACs AN S @P@(?fgrae SF he PeseNtyr esent

i nventi on, smmdwanhéaawaueBhn&ﬁtﬂnqueyaméﬁa&h&ﬂﬁaﬁ.conprlses a floating

el ement. Furthernore, in accordance with sone preferred enbodi nents of the
present % nvent i olfyrtheimeorecio @ncbrdancalblith sememeeferrecbampbodiresntaof the psdsest el enent .

Fur t her mor ernvérgloﬂ csd éﬁ?é%?on‘ﬁé ﬁw@va%?é@le%ﬁtbﬁéluo%g at @?@n@%@&&@%o&%@% present

i nvention, sal east one second conpri ses east one
spri ng oper ee@gnigianiecthin. saidat igast onsrraovable eleroent dermeeviding additipme! qievefien r ed
enbodi ment sggfacbhe present invention, said at |east one second novable

el ement conprises nore than one spring operated el enents for providing nore

than one el evat egyrigfrhéesin aEéHr&é}%éWh%omb?réféﬁ&f EAPSEm¥ts bf ﬁ@%s@ﬁtef erred
enbodi rTle i nvention at | east one second npvable . -

h
el ement @on‘b‘?’ ?'%tlté?g eﬁfﬁq/aaiﬁ?eég QPSSREAPE MojaR e semenirompigesa egirg Siameni des of

said at |east Onl?urtlwlehﬁgrenlg\é%corgance wn% some preferred embodiments of the present

invention, the second movable element comprises an elastic element.

Furthermore, in accordance with some preferred embodiments of the present
invention, said at least one second movable element comprises at least one spring
15  operated element.

Furthermore, in accordance with some preferred embodiments of the present
invention, said at least one second movable element comprises more than one spring
operated elements for providing more than one elevated surface.

Furthermore, in accordance with some preferred embodiments of the present
20 invention, said at least one second movable element comprises movable elements that
are located on opposite sides of said at least one first movable element.

Furthermore, in accordance with some preferred embodiments of the present
invention, the key includes at least one pair of opposite directing movable elements.

25 BRIEF DESCRIPTION OF THE FIGURES

The invention is described herein, by way of example only, with reference to the
accompanying Figures, in which like components are designated by like reference



Furthernore, in accordance wth sonme preferred enbodi nents of the present

i nvention, the key includes at | east one pair of opposite directing novable
el emrent s.WBRbEsRIDESCRI PTI ON OF THE FI GURES The i nventi orCraLnes/c2tred
herein, by way of exanple only, with reference to the acconpanyi ng Fi gures,
in which |ike conponents are designated by like referencenunerals. FIG 1
is a sectional illustration of a PRIOR ART | ock cylinder having a key
inserted therein. FIG 2 is a sectional illustration of a |ock cylinder
having a key inserted therein and with ghe plug in an unlocked state in
accordance with a preferred enbodi nent of the present invention. FIG 2Ais
a sectional, il H%trati on of a lock cylinder that bears resenblance to the

| ock shown I'n 2, with a nodification, in accordance with anot her
preferred enbodi nent of the present invention. FIG 3 is a sectional

illustrati gncof thed @@d,tuoﬁallniusd@ﬁonoéf FPRIORARTVOIRGLyfinde haliRger t ed therein

(yet not in the prg |0n) and with the plug in a locked state in
accordance with a 8 3é'|"8 <aErﬁ{%dl ment of the present invention. FIG 4 is
a sectional ustratio y [ rted therein
and with al t'é %atl ved & Q'Sggl "?3 dc" fg@ﬂﬁxhng Eiy'ngpugher pin

assenbl § and of t héhebein bodwjiathe pzitﬁg lnrm unbockied etam ln aedmdamie with accor dance
with an alternativ esent invention. FIG 5
& éf&fré‘cf érﬁg?o‘ﬁﬂprﬁ f(ﬁ%’cﬁr?é%th 1iBh

is a sectional |IIu tration aving a key inserted

therein ang @i 34 ag aéidséc&.wl |||§§’¢Péi’iBHaBV éprobsagcm&érattﬁsl Bjelrsf or provi di ng
enhanced rotor control 1 n accordance wth

resemblance to the lock shown in FIG 2, with a modification, in

accordance with another preferred embodiment of the present

10 invention.

FIG. 3 is a sectional illustration of the lock cylinder of Fig. 2 having a key
inserted therein (yet not in the proper position) and with the plug
in a locked state in accordance with a preferred embodiment of
the present invention.

15 FIG. 4 is a sectional illustration of a lock cylinder having a key inserted
therein and with alternative shapes to the adjacent surfaces of a
pusher pin assembly and of the bottom part of the movable pin
element in accordance with an alternative preferred embodiment
of the present invention.

20 FIG.5 is a sectional illustration of a lock cylinder having a key inserted
therein and with an additional secondary spring operated pin for
providing enhanced rotor control in accordance with an
alternative preferred embodiment of the present invention.

FIG. 6 is a sectional illustration of a lock cylinder having a key inserted

25 therein with a spring operated secondary pin for providing
enhanced rotor control in accordance with an alternative

preferred embodiment of the present invention, where the spring

is also used to activate both the pusher pin and the secondary

pin.



alternative preferred enbodi nrent of the present invention. FIG 6 is a
sectional illustration of a |ock cylinder having a key inserted therein

wi th a spworgosper’at ed secondary pin for providi ng enhamrcedLzooé/ar2tont r ol

i n accordance with an alternative preferred enbodi mrent of the present

I nvention, where the spring is also used to activate both the pusher pin
and the secondary pin.FIG 7 is a sectional illustration of a |ock cylinder
having a key inserted therein and provided with an auxiliary tel escopic
active pusher pin (wth an additional infernal pusher pin) in accordance
with an alternative preferred enbodi nent of the present invention. FIG 8

5 a sectiongl 7i || UsbiLicHR AlistfaubPbka EkicIfHREr RANI K@y Rkbaiser t ed

therein and provid converted tion of “operation, by providing
pusher pins on the typBsIderoVided yithiancawdiop) teiasgoniy aﬁ?‘@v?‘éﬁhﬁ@ st ronger

springs on that si Clﬁm(vﬂﬁcé?féfddl@néﬂnt@maﬁﬂ)dsﬁéﬂﬁh) Mexchér@hde\dith &hbodi ment  of
atlon of a key for a

th t t | | {

Iogkpzzslssﬂdelrm/%elr nﬁ‘aﬁ‘(ﬁ/%fﬁ?e eaewbaﬁ?@ﬁam%#fﬁ ot r?“?ﬁ‘aft is nodified to
[ t I ted by th

?(rjlgglts escg;plgl: :c)lcj)g% SFNEQ%PﬂVﬂrai{grgfa%lé%ké’y\ﬂ%ﬁh%‘ﬂngaﬁkéfngﬁﬁaz ;e)ref)érreg

enbodi nent of the pghasiarnd prodded with aFdoGveric@Adinekliansefr areestionniot her

alternative pref err(?(g{llﬁg@gggﬁ@rsbgnsoén Qedﬁ)og%eg op\ﬁgl 'cl?r%n‘é‘{“@fe novabl e pin

el ement A further al'l'e n the proxinal
and/ or distal face Rﬁ@vlmaﬁr@gpr rﬁpﬂmmmt tiat Fllde; aPQBdingl testamt es an

al ternative exenpl afiafiionermearbdkft STRodLEERIe R G 104

10 FIG.9 is a sectional illustration of a key for a lock cylinder, where a
movable pin element in the key shaft is modified to comprise an
additional moving internal element, which is operated by the
inner telescopic pusher pin, in accordance with an alternative
preferred embodiment of the present invention.

15 FIG. 10A illustrates another alternative preferred embodiment of the
present invention where movable pin element A further
comprises a spring-mounted ball installed in the proximal and/or
distal face of movable pin element A.

FIG. 10B illustrates an alternative exemplary arrangement of the
20 embodiment of FIG. 10A.

FIG. 10C illustrates another alternative exemplary arrangement of the
embodiment of FIG. 10A.

FIG. 11A illustrates another alternative preferred embodiment of the
present invention where the ball is composed of an elastic
25 material.

FIG. 11B illustrates the elastic ball under compression.

FIG. 11C illustrates a cross-sectional view of a key blank with two spring-
operated protruding elements.

FIG. 12 illustrates a cross-sectional view of a key blank with two spring-
30 operated protruding elements, each protruding element



FIG 10C illustrates another alternative exenplary arrangenment of the
enbodi ment of FIG 10A. FIG 1lAillustrates another alternative preferred
enbodi mrenwoaboddee77pr esent i nventi on where the ball is cecpasBde/efo2em

elastic material. FIG 11B illustrates the elastic ball under conpression.
FIG 11Cillustrates a cross-sectional view of a key blank with two
springoperated protruding elenents. FIG 12 illustrates a cross-sectional

view of a key blank with two springoperated protruding elenents, each

protrudi ng el ement conprising additional 1@ evation incorporated with the

protruding element. FIG 13 illustrates a cross-sectional view of a key

bl ank with two SpriW@fngtébﬁiiti@hﬁltéléifa'ti&girﬁb@ﬁ%gﬁwitﬁ%@pmr%igydl ng el enent

conprising additi onall el evation incorporated with the protruding el ement,

where the additionaf®8F8vation is achi eved using el astic el ements. FIG 14
ri ngoper at ed

| PeBFdvati on | ing el ast
protrudi g engnt el % SoaSe R BuiSin e ul it oSl of the. koy

bl ank for cooper at i eperated h paotruithgi t élements,c oedahol protroding-| @lenddnt i | | uzft rates a
cross-segtional vi . o i1 N, [J ngoper at ed .protrudi ng

el enent sgwi th seve%%‘ﬁ@?@g@b?}va Vedéﬁglntgé\%?%gensw%w %Pf&ﬁﬁﬂiﬁ%_ provi ded on
t he opposite side oflemert, wagrehe addifanel eevation it aahieved uking relasticli t i onal .
control pin. FIG Ilfehédigstrates a cross-sectional view of a key blank with
two spring operated protruding elenents, with independent bores provided

FIG. 14  illustrates a cross-sectional view of a key blank with two spring-

operated protruding elements, with a bore provided on the

10 opposite side of the key blank for cooperation with an additional
control pin.

FIG. 15  illustrates a cross-sectional view of a key blank with two spring-

operated protruding elements with several spring-activated
elevations, with a bore provided on the opposite side of the key
15 blank for cooperation with an additional control pin.

FIG.16 illustrates a cross-sectional view of a key blank with two spring
operated protruding elements, with independent bores provided
behind each protruding element, with a separating wall between
the bore and the protruding element, in accordance with another

20 preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention discloses improvements in locks and keys. It introduces

improvements in the lock, which are aimed at providing additional rotor control

25 mechanisms that cooperate with both sides of movable elements in the key
simultaneously.

The present invention facilitates the rotation of a lock rotor by using not only the
protruding section of a protruding element from the key blank, but also employing the



behi nd each protruding element, with a separating wall between the bore and
the protruding el enent, in accordance with another preferred enbodi nent of
t he presew0 200omeet7von. DETAI LED DESCRI PTI ON OF THE | NVERCI/@bRodéreoopresent

i nvention discloses inprovenents in |ocks and keys. It introduces

| nprovenents in the | ock, which are ainmed at providing additional rotor
control nechani sns that cooperate with both sides of novable elenents in

t he key sinultaneously. The present invention facilitates the rotation of a
| ock rotor by using not only the protrugjng section of a protruding el ement
fromthe key blank, but also enploying theopposite withdraw ng side of the

el ement, or g, |f§él:v,?ﬁdrta¥?ﬁ: V8bg &7 68" AEnUAISE iRl VA BRaRhedRY diben 1t

prot rudes ou oper ating contro elerrents wi t hin
t he rotor. motmﬂm elsient wtﬁn ttrpéotprd@géthIdenthérhewOfvrmetati@g addifienab sorgrol at

| east one 3éférhé‘rﬁs RitAinaRE rétbeh RRfM g%ekth& 0 YAbeht RLETRALs He sdiiokedf ati N
addition to the regul ar active pins. present I1nvention provides an

i nproved | JeastRge éﬁtﬂ’érpé'? eeeret?ﬁlmeh@riﬁ@e 5‘°K@|%}e glemenhaiihe keyrin &8?‘@@1 forfget he

hei ght af tlguisidciwcgn®f the key shaft at one or nore points, and a related
| ock, which is provided with additional enhanced rotor control means.
Additionally, the present invention introduces inprovenents to a | ocking
appar at us necharihspreSestingereidniprovides@n isiptovelhiquéing rpparaB8 EoBPBsitda®ey 1) , by
transform t Y] riher to
its role arsm g' rngarﬁ%'h%{'%s%@gﬁeﬁhegfh?tg ﬁ@e@ﬂ %%ddftt ssggﬁn% gﬁ%gﬂsrﬂ? %:?0{“ ded
functi on ofand@velatsd Ibﬁgwhishéamrgvidgdwﬁmeddlmal wanmdpmpb@rgrohmems'w the | ock
cylinder housing. This new control feature is in addition to the existing

control of the rotation of the u%%ow ded by the prior art-first pin
assenbly and sedSHtiopally. éE%eH’SF‘g"t Vention jntioguqesirarrovemgnty rtoapt lockird pat ent
no. 583@308éppb@ajs edchatien bisvbsed an kmorléusews epbtémesaegsog hgidoak by

generally g r’r‘g olmsuﬁg ﬂ?e pr}ll lhlerr] p%r topbecgmgran aéc} tlonal ac?lve pin t%ptl'\er to its role as a
pusher pin, so that the pusher pin assembly has the added function of controlling
rotation of the lock cylinder plug within the lock cylinder housing. This new control
feature is in addition to the existing control of the rotation of the plug provided by the

15  prior art first pin assembly and second pin assembly.

FIG. 1 illustrates a prior art (US patent no. 5839308) lock cylinder having a key
inserted therein. The lock generally comprises a cylinder plug (rotor) 22 rotate able
within plug housing (stator) 26. First pin assemblies 27 and 29 and second pin
assemblies 24 and 25 are provided within a bore 28 provided in the plug housing 26 and

20 extending into the plug 22. In order to allow the lock to be operated the shear line
between first pin assemblies 27, 29 and second pin assemblies 24, 25 will have to be
positioned in the shear line defined between the rotor 22 and the stator 26 inside bore 28
(hereinatter - the "aligned position").

Springs 30 and 31 pushes the pin assemblies away from the aligned position

25  when there is no key inside the plug, or when a key with the wrong key combination is
inserted. When the right key with the correct key combination is inserted in the plug the

pin assemblies are align to the aligned position. The key 32 is provided with a movable

pin element 34 that is displaced above the surface of the key shaft by spring-actuated
pusher pin 36, which is retained in a bore 38 of plug 22. Pusher pin assembly 36 is



wi thin plug housing (stator) 26. First pin assenblies 27 and 29 and second
pin assenblies 24 and 25 are provided within a bore 28 provided in the plug
housi ng 280ane/m®@xt7endi ng into the plug 22. I n order to aciranzovéreookock t o be
operated the shear |line between first pin assenblies 27, 29 and second pin
assenblies 24, 25 will have to be positioned in the shear |ine defined
between the rotor 22 and the stator 26 inside bore 28 (hereinafter - the
"aligned position"). Springs 30 and 3 1 pushes the pin assenblies away from
the aligned position when there is no key inside the plug, or when a key
with the wong key conbination is inserted. Wien the right key with the

correct keya&@ditd Bish@iy 46, WHEI‘?H& %at’e& dtRe B4 Bf tdﬁ@hé?'ﬁh @%Stﬁé'ftlé'o?s?al%e
align to the aligned position. key 32 i1s provided w a novabl e pin

el ement 34 MAYAPIS E'“o‘?'%?'ﬁé’éda%%%tst%@s@ﬁfrfPéF@eOVbP“%'}% Pl(biﬁ%ﬂ‘&h’t“ov' the

Spri ng- act ugite2tlorpefshsabRipih émettBach is retained in a bore 38 of plug 22.

Pusher pin assenbly 36 isactuated by spring 40, which is |ocated at the end

of pusher pin 38 that is distal to novable pin elenent 34 and exerts

const ant force oihgusipepepkey iadnserted yltrsmemeywmemcﬁlugezz isoeh tat movedolte ginpi n

el ement 34. h [ ; such
$4. o iER Blé’b%%d lﬁ%n{ frf 0;5 ﬁé’rrdﬁlﬁ%s LR sb@fgk ¥te’s rﬂu%g,%mtziﬁsén

that novable pin ele I'n front
spring 40 awhlglapwesmyh@lempnh%&aum pin qimﬁﬁ§4;ipr¢>®rdmwar3m Jbeyendsthag pin

el ement 34 fo,qgxd %BHbiﬂHﬁd?@EﬂJfééeb@fny:@dkéthh W'ob@raﬁg@*érﬂééén%t Sith @ﬁe of

t he key shaft into o erative en%ég;rrent WI I N ass res 27 and 29 such

that the sh%%?PmM'fﬁez oRTd #eeHohdh shess lipg F'%ft“eﬂ|Wt“&%e§éhﬁﬂséﬁ'“?§5%['ﬂ‘ﬂ'329 and
second pin zEsRDY b@cssé’dbnarpdn é’s%emanm e & ;jo@mbh@: mRAEhddr e d&fneaed

bet ween t he rotor 22 an e sta ossi bl e
Lo rotatth PREVEETEGOTSreAioR SIBPT RIS TS 38 B0 e PoTSE Rayala BRS¢ he
moveabl e el efftedfociBby the&ky.adds height to the surface of the key will not

allow the rotation of the |ock because the shear |ine defined between, the
first pin assenblies 27 and 29 and second pin assenbliés 24 and 25 will be
posi ti oned i nsi dinsettien rofteokeybwiteoup 8heé mxaveakle cflenndrd 36 thek adgsobeigihtote e t he

shear line {h@ke of the key will not allow the rotation of the lock because the shear line defined

between the first pin assemblies 27 and 29 and second pin assemblies 24 and 25 will be . .

15 positioned inside the rotor bore 28 instead of the proper position of the shear line that
must be positioned between the rotor 22 and the stator 26 inside bore 28.

FIG. 2 is a sectional illustration of a lock cylinder having a key inserted therein
and where the pusher pin assembly is adapted in accordance with a preferred
embodiment of the present invention to control rotation of the lock cylinder plug within

20 the lock cylinder housing. In the figure, the pusher pin is shown in the operating position
that allows the rotation.

Spring 42 is located at the end of active pusher pin 44 that is distal to movable
pin element 34 and exerts constant force on pusher pin 44 in the direction of movable
pin element 34. Active pusher pin 44 is disposed in a pass-through bore 46, which is cut

25 into plug 22 coaxially to, and on the opposite side of keyway 48 and of pin assemblies
24,25,27,29. Pass-through bore 46 extends through plug 22, from keyway 48 all the
way to the external perimeter surface of plug 22. Active pusher pin 44 is longer than
pass-through bore 46 such that when distal end 50 of pusher pin 44 is aligned with the
external perimeter surface of plug 22 proximal end 52 of pusher pin 44 extends beyond



nmust be positioned between the rotor 22 and the stator 26 inside bore 28.
FIG 2 is a sectional illustration of a |lock cylinder having a key inserted
t herei n amo 20éveve77he pusher pin assenbly is adapted i npatabprodemme1 i th a
preferred enbodi nent of the present invention to control rotation of the

| ock cylinder plug within the |ock cylinder housing. In the figure, the
pusher pin is shown in the operating position that allows the rotation.
Spring 42 is located at the end of active pusher pin 44 that is distal to
novabl e pin elenment 34 and exerts const@agt force on pusher pin 44 in the
direction of novable pin elenment 34. Active pusher pin 44 is disposed in a

pass- throu%e%%ﬁné@nd%ﬁﬁ& fhﬁ:ugthote%)topddé e@%n&ﬂﬁég% 4}% ggf mg{?ébl& the

opposite sid I n assenbl res ass rough
bore 46 ext@f@8nt 3 éﬁtﬁ’ﬁ kel uGroximal ﬁnéﬁkgmpewsn # Pftnhﬁi"&v\a'sptft»'@)est Rt ®Rt er nal

peri met er swwvayear@fwﬁéhuge Redr is ﬁ@bﬂé’cﬁnw&ﬁ@ﬁéyvﬁ it hé§|t b@élgétrspﬁm back
pass-through hore 4? such that whep stal ‘en 8 usher
t

44
al i gned wi t RIOFPoES R PSS t°d8?‘ierr%'f‘w‘e?‘ak’lﬂlﬁfpé%‘é“%fenﬂl58é’f P 45Y9s “"@H%{“@z of
pusher (@ n dvr e Endsathgyenitisiecpinmenddd toqurevidd it AL Sn intlicatioh (jloperandfe,t 0
push against _th d| stal, end of novable pin elenment 34 of the key. Proxi nal
end 52 of pﬂg'ﬂg ?Qrﬁw%{c F?Y?ﬁn |y protrudes into the keyway, and when the
key is inserted into the keyway it pushes it against spring 42 back into

its bore. In ordgry, ygﬁrnﬁﬂ{fp&h% aéé?l’?stfﬂ[l%r 4499%153%[;9&1&%% 2S<%f' des

conveni ently over t enet rat rovi W th
an incl i nat Pusheq Pl0r44ef?am4§*ll @gaigs t@lcﬁr@rofdmwél,e/m@ﬁ@mﬁ@; 34|¢auglumm>§malspr| ng

42 pushes agqj spbs rﬁéﬁbﬁrpnrpélgméﬂt 34°l€‘é§!eﬂg b@fd?f&'ldé?'coﬁnﬂﬂa@o% RUrfabsISER puRhn 44
to push against distal end pin e|l enent causi ng proxi nal end

54 of nfabPé PH #SsEMBlgsd4, %&27{ %9 E‘f& @Hﬂ 25@5969?3" ?Pé'{/‘g%é%f'%ﬁﬂ PUWIRLPHEZE 56 to

push out pipe gDl ies 24, 25,27,29 into bore 28 agai nst springs 30 and 3 1
al l owi ng plug 22 be turned. Housi ng bore 58 is provided in housing 26
coaxially opposite distal end 50 of pusher pin 44. Optional retaining ring
60 pl ugs pass-t hiausgly bove €846 providedebyhousingi26i gogxially opposite distal end 50 of .

pusher pin 44. Optional retaining ring 60 plugs pass-through bore 46, thereby retaining
pusher pin 44 and spring 42 while allowing pass-through movement of distal end 50 of -
15 pusher pin 44 into housing bore 58.

Optional shoulder 62 is located distal to proximal end 52 of pusher pin 44 and
retains pusher pin 44 within pass-through bore 46 while. allowing pass-through
movement of proximal end 52 of pusher pin 44 into keyway 48 up to a predetermined
stopping point that does not extend beyond the opposite side of the keyway.

20 This stopping point of proximal end 52 of pusher pin 44 serves the purpose that,
when the key shait is inserted into keyway 48, the key shaft pushes against proximal end
52 of pusher pin 44, thereby pushing pusher pin 44 back up into pass-through bore 46.
This means that when a key with incorrect key combination is inserted in the keyway it
causes the pusher pin 44 to be inserted into bore 58 and jams the lock, preventing its
25  operation.

It should be noted that spring 42 is preferably stronger than springs 30 and 31 of
pin assemblies 24,25,27,29 so as to favor active pusher pin 44 pushing out the pin
assemblies rather than the opposite.



pusher pin 44 and spring 42 while allow ng pass-through novenent of distal
end 50 of pusher pin 44 into housing bore 58. Optional shoulder 62 is

| ocat ed dwetade/e77pr oxi mal end 52 of pusher pin 44 and PerALI®e/pugtrer pin
44 wi thin pass-through bore 46 while . allow ng pass-through novenent of
proxi mal end 52 of pusher pin 44 into keyway 48 up to a predeterm ned

st oppi ng poi nt that does not extend beyond the opposite side of the keyway.
Thi s stopping point of proxinmal end 52 of pusher pin 44 serves the purpose
that, when the key shaft is inserted intjg keyway 48, the key shaft pushes
agai nst proxi mal end 52 of pusher pin 44, thereby pushing pusher pin 44

back up 10 PESRLAGQUALY BIE: eerbl oRRAS) LBl MIRSABENEN olichy o4
pin 44 to bedighayéthw@elivei pyskertiin é4.58Y spmbinalind uface %kloclﬁrw%w%@f ping4

operation. fimn %t]mh@ Qs BiStaNH L5 AR o@tl%'f h&ﬂsufb?bdré 58 rtﬁé@wﬁewer&tn@q&awn ghan

springs 30 and pi n assenblies , SO as favor active

pusher pin &4d Basﬂﬂlﬁd"h@[]tmqvl@éleﬁ?'% e@gge@h%‘} f‘%%’etaélf‘q’pe?“gtnﬁ‘éﬁt Vit agYE PR, When
the key sshapih 44Scdrsdvé ﬁﬁisﬁeﬂbm 4088 Yot ,onliﬁki\ﬁablerﬁwaﬂéhﬁnmm tiedreyepiling4

sher o g mﬁ%w%pl%‘* it of SecReRsn i SabIBroiBoR PRl o 56,

thereby preventing rotation of plug 22. Only when m)vabl e pin element 34

has reached ali 9P gﬁ&] d l’% &Q?rqg l"%%ﬁé@'?%e Qljt {haflén)i Eé}ﬂh%tc &e‘é?\oPngDtg% sd?:ipn 44

push down on nova
pusher pin #wWvahle meeldlm BAgr Booi meamnmmm Plll‘lgNllI oetanable digtalgnd $022. 1t

shoul d be Ch@&fshérﬁqﬂ@@toﬁgé\ﬁ I%len@ btoF@SSartﬁustéﬂléﬁ gfk@y \IJ&@M rFolf'Bé aglg‘?é op¥thte

i ncl ude such 'nobva I n el ement or a vol d beneath novabl e pin wl|
not- enalf) e theslogls- %t'iﬂe@@r%fonﬁmléﬁ "ibl”ﬂﬁ ag wil apérﬂ@t%tf@é 1'?1% PEFB’PEtSS‘@e ofhus

such a key weailihrio&d k&R At Sdded I%Rﬁ\'f at preti&BrmhiRéd poifitdl dnNBE Key 8h&® &denl | ed

in the art wll appremate that this prevents use of unauthorized keys with
added hei ghfhed?c pr edet ermined points on the key shaft to open the Iock.

Effectively, the present invention makes use of both ends of the floating movable
pin 34 of the key in the provision of a more secured lock mechanism that is superior to
15 the one described by Eizen.

In order to emphasize the difference and uniqueness of the locking apparatus of
the present invention, it should be noted that, while in prior art only one end of movable
- pin element 34 was exploited for locking and releasing plug 22, in the present inventio;
each end of movable pin element 34 is part of a separate mechanism for locking and
20 releasing plug 22. In other words, in the present invention, while extension of proximal -
end 54 of movable pin element 34 beyond key combination surface 56 is used to push
out second pin assembly 24 and thereby release plug 22 from being locked, at the same
time, this causes the distal end of movable pin element 34 to enter key shaft 56, thereby
pulling distal end 50 of pusher pin 44 out of housing bore 58, thereby releasing plug 22
25  from being locked to housing 26.

The present invention is not limited only o a key with a movable pin element as
described by Eizen, and other embodiments will be described herein with reference to
other drawings.



Ef fectively, the present invention nakes use of both ends of the floating
novabl e pin 34 of the key in the provision of a nore secured | ock nmechani sm
that i s swpenécm2179 t he one described by Eizen. |In ordercraLmoph@sizze t he

di fference and uni queness of the | ocking apparatus of the present

I nvention, it should be noted that, while in prior art only one end of
novabl e pin elenent 34 was exploited for |ocking and releasing plug 22, in
the present invention each end of novable pin element 34 is part of a
separate nmechani smfor |ocking and releg?ing plug 22. In other words, in
the present invention, while extension of proxinal end 54 of novabl e pin

el emrent 34 beyo c t t nd pin
assenbly 24 and %nle%(r?%lyy |(H§ fhggfr%gngéﬁf/%p@o% %lk%'s%g WﬂH dgﬁ&ﬁf&

time, this wﬂasesopdrgsamsarw utilizds ofot replyabhe smenblél laotbrqppaamg cﬁl@ﬁt efr theey
shaf t 56, i fihe Ot oBbraligyiabing
bore 58, thtlg;%a"%]ﬁl Qﬁgz%s@% g%’h g b??grrtﬁ%k%{élaﬁg%Pg{:ek%d to ﬁousf)ﬁgraz

present i nvléﬁtqnérﬁnﬁ%'aﬁlém theiledabgivg (reven meE)wi th a novabl e pin el errent
as described by Eizen, and ot her errbodl ments will be descrl bed here| n wth

reference to ot her. draw ngs. Geer the re i nve |on makes
use of @ key wi BﬁGdgﬁam c %8 /pgoaa éi%g@ %fqgﬂﬁcydi‘?ﬁ?“}% CAGL TR B e si de
but bot h opgpasé rltg:deHdwa i0FIC.hE wihnamogifisatiohareadcoptageapity spothet prefdiretihe key
and at the s for _operati.n ust of t k, but
two (or eveH" a}f‘qu"g?n Gt prﬁigr\?énvsméog'c?ﬁ%ﬂg?ra qnp‘i‘f F%?%@'%F} oaﬁjfc?ggoty i nder

t hat bear s loelsshdwrainddGt 2. Hére, ihsiedd efrmv\mtagral Pusher pin 44 inF'&. Bpalpfishenpinon, in

accor dance g\%fsmww% &E%}&X/ﬁ [acthggte? of%e Jp @rtﬁisaammfgﬁgn 89 The

operation princi one the own I n
Here, ilfst eantl @ﬂoaalngubﬁtléyrt@atcp@mn@tﬁswitlmqu5ﬁnnth|eatatqr, a pusher pin 36 i s
simlar to the one shownlnthe pI’IOI’ art | ock of FIG 1, with the addition

O o b 22 20 L O P ot s PSRBT B g e, o°
with the difibeFien@ashows the condition of the components during key insertion before key shaft
. 56 has reached the point.where movable pin element 34 aligns with active pusher pin
44. In the condition shown in FIG. 3, distal end 50 of pusher pin 44 extends into housing
15  bore 58, preventing rotation of plug 22. This will also be the condition of pusher pin 44 if
the key used does not comprise a moveable pin element at all or comprise moveable
-element, which is not in the proper location or not in the proper structure.

FIG. 4 illustrates an alternative preferred embodiment of the present invention

wherein the distal end of movable pin element 34 includes socket 70, which is shaped to

20 receive matching shaped proximal end 72 of pusher pin 44. This alternative preferred

embodiment is similar to that described for the preferred embodiment of FIG. 2 with the

difference that pusher pin 44 is longer, its shaped tip made to fit socket 70. The

significance of this lies in that the elongation of the pusher pin prevents operation of the

lock with keys that has other means for adding height to the surface of the key, except

25  for the correct key as disclosed herein, due to the deep penetration of the active pusher
pin into the corresponding socket of the movable pin.

FIG. 5 illustrates another alternative preferred embodiment of the present
invention. In this embodiment, housing bore 58 retains a second pusher pin 76 and a
second pusher spring 78. Second pusher spring 78 is operative to provide additional



that FIG 3 shows the condition of the conponents during key insertion
before key shaft 56 has reached the point, where novable pin elenent 34

al i gns wiwb 20@d9rE9pusher pin 44. In the condition showrcCrnLioo&000317 di st al
end 50 of pusher pin 44 extends into housing bore 58, preventing rotation
of plug 22. This will also be the condition of pusher pin 44 if the key
used does not conprise a noveable pin elenent at all or conprise noveabl e
el ement, which is not in the proper location or not in the proper
structure. FIG 4 illustrates an alternggive preferred enbodi nent of the
present invention wherein the distal end of novable pin elenment 34 includes

socket 70, wfuec&bak@u;s mﬁqﬁe ek %ﬁate\aeoy@,}rmg%gtgsmpag SR '44%%7(%

pusher pin 44, This alternative preferre ar t
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spring 78 is o provi de ad Ionalforce coaxi a force
appl i ed by @pﬁkﬁ@dﬂﬂhﬂbdgﬁpﬁwamymdehhmkp|n 44 towards anabIe pi n el ement
34 at such tinme that novable pin elenent 34 is aligned with pusher pin 44,
In additjion, when novable pin elenent 34 is so aligned, second pusher

spring ¥8 is opdiGt i& dlustetis\anothes Higrstiven erefpired ﬁ@'qoémﬁrﬁls‘)fdﬁhﬁ aleseMd 50
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15 are used to control the rotation of the plug 22,. lt should be noted that obviously it is

possible to use telescopic pin assemblies (24,25,27,29) as described in the previous

figs.

FIG. 7 illustrates another alternative preferred embodiment of the present
invention further comprising an auxiliary pusher pin assembly 80 that applies force by
20  spring 78 to both active pusher pin 44 and to active pusher pin 82 (which is inserted
telescopically in pin 44) by auxiliary pusher pin 86 (which is telescopically inserted in pin
80) and spring 84.

extension of auxiliary active pusher pin 82 can be to a different length than

modified active pusher pin 44, according to the height of the mating distal end surface of

25  movable pin element 34, defined by edge 33 provided over the movable pin element 34.

pusher spring 78 and auxiliary pusher pin assembly 80 apply force on the perimeter of
active pusher 82.

active pusher pin 82 thereby makes it possible to further vary the depth and
shape of the socket 37 formed in the beneath surface of movable pin element 34 inside



FIG 6 illustrates another alternative preferred enbodi nent of the present

I nvention wherein second pusher spring 78 is of sufficient strength to

el i m nat ewoheoamertof or spring 42 (see FIG 5). It will IpeTnDL0860GORER
secondary pusher spring 78 is therefore stronger than spring 37 of pin
assenbly 24 so as to favor active pusher pin 44 pushing out pin assenbly 24
rat her than the opposite. Pin assenblies 33 and 35 and spring 37 are used
to control the rotation of the plug 22, it should be noted that obviously
it is possible to use tel escopic pin assgenblies (24, 25,27,29) as described

in the previ ous figs FIG 7 illustrates another alternative preferred
Spﬁog;gg%ltﬁé DA R rh&:)(f?e'at m%nerf Hhtmrwhmmrtum me.-eage@mél hdndtSey gpusher

plies force sp rlng active pusher pin

44 and to a"@f'?tiPé’Sﬁe%'é'g imihg bsaee(twaqeu%mo 9@&lqr%ﬁrné§&oﬂ1lw|twy firEhepi n 44)

by auxi | i araahantek ke §§d‘l]n§@f(H@hd)ékl’hgla@pﬁﬁhgscopl cally inserted in pin 80) and
spring 84. extension of auxiliary active pusher pin 82 can be to a

different length than nodified active pusher pin 44, according to the '
hei ght of the nittshoglddiestosdd thatcbbsionsinitdés p)dssihm/tabdse aptive peiskergirt 4434!,50 defi ned

by Sdge 533 LK) HEL ANELd g IRMAD Ll HLSRLATERS odto BUSIEE BARLIGNH and

aUX|I|ary pus orc
pusher 82. m@her\mn pa@mﬁq{le@ BA aecz 86 raed @bvngmwe@d 84 insivilas|veaytas de@r:rube@lrm vary

the depth af@‘% A ég%uﬂbh%f S ﬁﬁ%tpgryedf lﬂ{eﬁ%ﬁejngl@etoppghé??ﬂf 83 [hsigd PGSy U

novabl e pin~e roxi nma pusher pin 44,
whi ch in tachve peshenBiast4:that inyagsbalse s hawsing fopte spHsg PB?féteiddnt?H@' geiveat h
surface of Nadigspi n el ement 34. This in turn further enhances the
security of the locking apparatus. it should be noted that obviously it is
possible to use active pusher pin 44 also as housing for spring oper at ed ‘
I nt erndl0 act i ve RGs IBeilluptrates Zinather taitegiatiee ppefemed @htboditnent | afir thie ppresent pi n
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i nsi de t he dpedhfionfs reversed. In this embodiment force is applied by-telescopic pin assembly 24
(and its internal telescopic pin 25), which are now active pusher pins. These pins raise
the movable element 34 of the key -and operate additional telescopic pins 44, 82, which
15 are shorter than the length between the keyway and the external perimeter of the rotor.
This embodiment allows greater key variety and combinations in order to increase the
security level of the lock and key.

FIG. 9 illustrates another aiternative preferred embodiment of the present.

invention where movable pin element 34 in key shaft 32 is modified to comprise a

20 stepped bore 90 retaining an additional inner movable pin 92 by the use of shoulder 94

in the bore and matching bulge 93. Movable pin 92 is movable coaxially within movable

pin element 34, thereby comprising an additional moving element. When movable pin

- element 34 is correctly aligned, depending on the strength of the opposing springs

applied to it, inner movable pin 92 adds to the displacement of the proximal end of

25 movable pin element 34 above the surface of key shaft 32 or reduces the displacement

of the distal end of movable pin element 34 into the surface of key shaft 32. The inner

movable pin 92 is activated by internal telescopic pusher pin 82, so that it allows
operation of the opposite inner telescopic pin 27 (within pin 29, Fig. 8).

FIG. 10A illustrates another alternative preferred embodiment of the present



active pusher pin 44 that is used also as housing for the spring operated

internal active pusher pin 82. FIG 8 illustrates another alternative
pr ef er r edwortb@diveEnt of the present invention simlar tecrhatooeboorive
enbodi nent illustrated in FIG 7 but the direction of operation is

reversed. In this enbodinment force is applied by telescopic pin assenbly 24
(and its internal telescopic pin 25), which are now active pusher pins.
These pins raise the novabl e el enent 34 of the key and operate additional
tel escopic pins 44, 82, which are shortiy than the | ength between the
keyway and the external perineter of the rotor. This enbodi nent all ows
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i nner novabl e pin use of t ching
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el ement 34 |s co re de ng on the strength of the opposing
springs apf %%i‘ E eytp?lﬁ'é %’\f/% %% %? 92 adds to the displacenent of the

proxi mal end of m)vabl e pin el ement 34 above the surface of key shaft 32 or

reduces the displ erﬂ@@bl@ém%ﬁné’ﬁ 8l an tﬁQ%fﬂianW@ebbfethQ'fQur@ ﬁr&i@kloﬁ‘io' nto

t he surface of ke I nner. novab pin 92 is activat ed
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opposi t e i nesnd §rRgHinfedtdl igihstand I the Ristal Zte, fﬁeﬂaby?z}ovrd?rhgawaﬁéph'c
illustrates another "alternative preferred embodi ment

pr esenttPnv etiarsly eV novabl e pin el enent 34 in key shaft 32 is nodified
to conprise a sprlngnnunted ball 100 (pressed out by spring 102) inside

bore 104 that ﬁféﬁ.? qé%h@lﬁg?%g r% ﬁhf Itgr%%ﬁ hre@?e%b%rﬂb(?drmeﬁtl %@tprésﬂentl n the

novabl e pin ele
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novabl e pin
the distal face of a movable pin element 34 (left side).

15 FIG. 10C illustrates another alternative preferred embodiment of the present
invention with a spring-mounted balls 100 installed in both the proximal and distal faces

of movable pin elements 34.

The keys shown in Figs. 10A-10C exhibit different operation possibilities to add

height to the movable elements in different sizes and directions. In some preferred

20 embodiments of the present invention the movable elements and their corresponding

additional elevations can be made to operate in all directions simultaneously and can be
designed to operate different mechanisms to facilitate the rotation of the lock.

FIG. 11A illustrates another alternative preferred embodiment of the present
invention where the ball 100 is composed of an elastic material (such as rubber, an

25  elastic polymer or other such material).

FIG. 11B illustrates how the elastic ball 100, when force is applied to it, collapses
into the supporting face of movable pin element 34. The operation of the elastic balls on



el ement 34 above the surface of key shaft 32. In the novable pin elenent 34
on the left-hand side of the figure, in addition to the first

spri ng- nowot2eah/dvai7b i nstalled in the proximal face of mpcahimopiov2el enent
34, a second spring-mounted ball is installed in the distal face, thereby
provi di ng topographic diversity to the key. FIG 10B illustrates another
alternative preferred enbodi nent of the present invention with a first
spring-nmounted ball 100 is installed in the proxinmal face of a novable pin
el ement 34 (right side) and a second spnrigng-nmounted ball 100 installed in
the distal face of a novable pin elenent 34 (left side). FIG 10C

i Il ustrat esganabitdle abhehidat 's}ﬁﬂlapfcﬁfh%r6xfe@atf°oﬂt&égfrfﬂégtw|@1f re?é?ﬁno%rtﬁs&&hous

invention with a s r|n -mounted balls 100 1 nsta r oxi nal
and distal fHESW fiop g xRt ety ispuldedrHge fodha flaxklih OfWeﬂqa@,sThe
10A- 10C exhelbsttc;.tgzlbfmelbemtepmegmblneéd fpeasphhd.i ties to add hei ght to the
novabl e el enents in different sizes and directions. In sone preferred
enbodi ments of the present invention the novable elenments and their
correspondi ng addid ildmal 6 pratartdiustraies almeossestetidnal vipe obid Eey lmanad With two-
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anot her al t &hyhew pregeuwre és appliedamiveiprelrudingt elerhent §0é.swhich ISIﬁMeed foqumotvutier e t he
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pol ymer or other such materi al ustra
100, when f%’F'&‘@“‘i@"ﬁ%ﬁ)?“‘b'&"‘?’%wﬂiﬂthed‘GVISBifées into the supportl ng face of
novabl e pin el ement 34. The operation of the elastic balls onthe novable

elenments is simlar . to the,operation des QTH h reference to pr.evious
figures, with t h'jfal%aa iti oﬂ"%ﬁatﬁ; &G BITTS (f:on |e(‘9'h°ft% key @Bkd‘(ﬁtg W8 SPRd-
f1 exi bilQ t yopsratethgrdiaiding éléraents, assith cprcit;udmfg dlérreriadomprisipg adéitiorianelenatel for a
spring. FlI b ectional view of a key
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depi cted i nccraxglly mppntgﬂ@am 410, 112, each energlzed by a spring (108, 114 respectively) for

added elevations. The springs of the protruding element on the lefi-hand side are, both,

supported by the bottom wall of the bore, while another embodiment is suggested on the

15  right hand-side of the drawing, where the spring 114 supported on a separate wall 116

within part 110.

FIG. 13 illustrates a cross-sectional view of a key blank with two spring-
operated protruding elements, each protruding element comprising additional elevation
incorporated with the protruding element, where the additional elevation is achieved

20  using a protruding part 112 made from an elastic material.

FIG. 14 illustrates a cross-sectional view of a key blank with two spring-
operated protruding elements (similar to the key blank shown in Fig. 11C), with a bore
provided on the opposite side of the key blank for cooperation with an additional control
pin. The bore 122, is designed to allow control pin 120 to penetrate it up to a desired

25  depth, which is determined by the maximal width of the bore and the tapering shape of
the pin. The penetrating pin may be designed to penetrate the void in the key as much
as touching the bottom of the movable element, or even penetrating into its body.

Alternatively, the key blank may be provided with a dent instead of a bore, into



11B when pressure is applied on the protrudi ng el ement 104, which is forced
to protrude out of the bore 106 it resides in, on the key shaft 32, by
spring 1080 200v09p170t r udi ng el enent retracts and | evel s wcrhLiodeeodoey? shaft .
FIG 12 illustrates a cross-sectional view of a key blank with two
springoperated protrudi ng el ements, each protrudi ng el ement conpri sing
additional elevation incorporated with the protruding elenent. Here the
protrudi ng el enents conprise two coaxially nounted parts 110, 112, each
energi zed by a spring (108, 114 respectipnely) for added el evations. The
springs of the protruding element on the |left-hand side are, both,

supported bwhtcthé)Qéﬁh%Uledy l%flnéerf‘@d bﬂﬁse&gnm ’{"g"ﬁaﬂg%gg Pﬁfﬂ}@;ﬂroﬁtg}pf%ﬁe

suggested on_the H% and-'si d
support ed of'9§S SEhgKaX B‘a%WCQ%VWFH’itwaM mfgfmamsnm 13 illustrates a
cross-sectional view of a key blank with two sprl ngoper at ed protrud| ng
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two springoperated protruding elenments with several spring-activated
el evations, W thggs PR flustrates a cross-sectional view of a key blank with two spring (108)
operated protruding elements 104, with independent bores 132 provided behind each
15  protruding element, with a separating wall 130 between the bore and the protruding
element, in accordance with another preferred embodiment of the present invention. The
wall may act as a stopper for the control element 120. The depth of the bore determines
how deep the control element may penetrate into the bore.

Alternatively, in another preferred embodiment of the present invention, the
20  spring-operated protruding elements shown in FIG. 16 may be replaced by elastic
elements (see, for example, additional element 112 in FIG. 13).

It should be clear that the description of the embodiments and attached Figures
set forth in this specification serves only for a better understanding of the invention,
without limiting its scope as covered by the following Claims.

25 It should also be clear that a person skilled in the art, after reading the present
specification could make adjustments or amendments to the attached Figures and above
described embodiments that would still be covered by the following Claims.



provi ded on the opposite side of the key blank for cooperation with an
additional control pin. The key presented in this drawing is in fact a
conbi nat w0 2066/mkE9f eat ures depicted in Fig. 12 with thecrantoéem2tepi ct ed
in Fig. 14. This key also allows utilizing both opposite sides of the key
bl ank for cooperation wth control nechanisns. The bore 122, is designed to
allow control pin 120 to penetrate it up to a desired depth, which is
determ ned by the maxi mal wi dth of the bore and the tapering shape of the
pin. The penetrating pin may be designedito penetrate the void in the key
as nmuch as touching the bottom of the novable elenment, or even penetrating
into its bogyad G 16 illustrates a cross-sectional view of a key bl ank
with two spring (108) operated protruding el enents 104, w th independent
bores 132 provi ded behind each protruding elenment, with a separating wall
130 between the bore and the protruding elenment, in accordance w th anot her
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including at | east one conbination surface and at | east one

2. The combination of claim 1, wherein said at least.one second control element
15  cooperates with the movable element when the key is inserted in the keyway.

3. The combination of claim 2, wherein said at least one second control element
operates the movable element when the key is inserted in the keyway.

20 4. A lock for cooperation with a key comprising a penetrating portion for insertion in
keyway of the lock, the penetrating portion including at least one combination surface
and at least one movable element that can be extended beyond at least one surface of
the key, adding height to the said at least one surface of the key and for cooperation with
at least one first control element for controlling rotation of the rotor, the lock comprising:

25 astator and a rotor with a keyway, wherein at least one second control element for
controlling the rotation of the rotor is provided in the lock opposite said at least one first
control element with the keyway in between, said at least one second control element
adapted to cooperate with an aperture located on the opposite surface of the key, behind
the movable element.



novabl e el enent that can be extended beyond at | east one surface of the
key, adding height to said at | east one surface of the key and for
cooper at iwo 206ctd92E | east one first control el enent for pcontzooébionty
rotation of the rotor, wherein at |east one second control elenment for
controlling the rotation of the rotor is provided in the | ock opposite said
at least one first control elenent with the keyway in between, said at

| east one second control el enment adapted to cooperate with an aperture

| ocated on the opposite surface of the kgy, behind the novable el enent. 2.
The conbination of claim 1, wherein said at |east one second control

el ement cooperates with the novabl e el enent when the key is inserted in the
keyway. 3. The conbi nation of claim?2, wherein said at | east one second

control el egent ﬁPéelroélE ?‘lscléulﬂql WRYRH é%meét?é‘%f‘&né’%en& B@nt;‘%%leh%nt’d&éﬁér&é@ in

t he keyway. 4. or cooperation wt conprising a penetrating
portion formthﬁerm@\@blqﬂemevmn&e ketyds ingrried “’ﬂﬂ@k}%‘ﬁéx rating portion

i ncluding at | east one conbination surface and at | east one novabl e el enent
t hat can be extended beyond at |east one surface of the key, adding height

to the said_.at ast one surface of t key and ration with at

| east onb {Prst CombPOl ot AfcD s ilic ot ipopB atOhobRepiiBeiNt: - ¢ he
| ock conpri themgovablesdla@hent whed tiee kegtiinsested!in thekeyway, wherein. at Ieast one
second control element for controlling the rotation of the rotor is
provided in the lock opposite said at |east one first control element wth
the keyway in between, said at |east one second control elenent adapted to
cooperate w'th a'ﬁh%ﬂpélf ofiaiaim| 4o wherein saif athirasbprosscord sentiohelement comprisesy

behind the Qﬂlé@é?'oﬁe%bﬁtfﬁﬁuh lo"bateﬁhﬁsnéé)&lsor@fexféhathfém tlﬁ\@ﬁéﬁr&d? thdlgh Rt | east
one second control elenment cooperates with the novabl e el enent” when the key

i s insetQ edrqtef %‘H@"“R@?W&? bogg copfipuingjpie the Stéﬁ%ﬁﬁ‘fj@ spiAe fasieRergizing said ateast
one second (‘e@@ttdn@coﬁir@fmﬂt oper at es t he novabl e el enent when the key is
inserted in the keyway. 7. The lock of claim4, wherein said at |east one
second control element conprises at |east one control pin | ocated inside a
bore extending fromthe keyway through the

8. The lock of claim 7, wherein said at least one control pin comprises a pin and a

floating element.
15

9. The lock of claim 8, wherein the floating element comprises a ball.

10. The lock of claim 7, wherein a secondary spring operated pin assembly is located
in the portion of the bore in the stator for cooperation with said at least one second
20  control element.

11.  The lock of claim 10, wherein said at least one first control element or said at
least one second control element comprises at least two telescopically engaged coaxial

pins.
25

12.  The lock of claim 11, wherein an internal pin of said at least two telescopically
engaged coaxial pins is provided for cooperation with a second movable element
provided inside the movable element of the key. '



rotor, a portion of the bore continuing into the stator, and a spring for
energi zing said at |east one control pin. 8 The lock of claim?7, wherein
sai d at |webosmer7gaontrol pin conprises a pin and a fl o&cirngoeé/emert . 9.
The | ock of claim8, wherein the floating el enent conprises a ball. 10. The
|l ock of claim7, wherein a secondary spring operated pin assenbly is

| ocated in the portion of the bore in the stator for cooperation with said
at | east one second control elenment. 11. The |lock of claim 10, wherein said
at least one first control elenment or sagd at | east one second control

el ement conprises at |east two tel escopically engaged coaxial pins. 12. The
| ock of claim1l, wherein an internal pin of said at least two

tel escopi cally engaged coaxial pins is provided for cooperation with a

second movapi e efrITBK of Rl '1¢%érélﬁ‘aﬁ‘ﬁ1térﬁ§l HFPU@aloeat‘Féa%frﬁ}%tte@écoth&%llykey 13.
The | ock of claim11, whereln an internal pin of said at |east two

t el escopi cafNIPIRhERRNAPIRS iBAraYides fﬁ%°ﬁe§att9f‘(99f=‘ é@?P“ﬂd’?O"GB'@r"éﬁ"ﬂ% PEvidgdsecond

novabl e el elﬁgaéth@rrﬁwad@caérﬁ@ﬂ@ethbm@y novabl e el enent of the key. 14. The
| ock of claim4, wherein said at | east one first control elenment is

energizexd to push t he novabl e el enent when the key is inserted in the
keyway towards said at | east one second control elenent. 15. The | ock of
claim4, whetei rhedock aitcldne dstvheyeie ssieic rechsittanetfirsticontra etentent s epamizgiied t o

push the moyaglg %P?%Bg{élconﬁﬂmfe*ﬁpé(%n% ﬁns%@éaeukttﬁ%é O& RSt Gy YRY afioyr ds

said at | eaSt one cooperatron wth a

| ock, the |oksesonbedntiohgjerentt ator and a rotor with a keyway, having at

| east one first control elenent and at | east one second control elenment for
controlling rotation of the rotor, sai d at | east one second control el enent

rovided in the 1lock opposite sald at ast one first control elerrent W|th
P he keyWay ﬁ] The lock f%la?m4 wherein said at east one seconJ controleement is

energized to push the movable element when the key is inserted in the keyway towards
said at least one first control element.

16. A key for cooperation with a lock, the lock comprising a stator and a rotor with a

15 keyway, having at least one first control element and at least one second control
element for controlling rotation of the rotor, said at least one second control element
provided in the lock opposite said at least one first control element with the keyway in
between, the key comprising:

a penetrating portion for insertion in the keyway, the penetrating portion including at

20 least one combination surface and at least one movable element that can be extended
beyond at least one surface of the key, adding height to said at least one surface of the
key and for cooperation with said at least one first control element, wherein an aperture
is located on an opposite surface, behind the movable element for cooperation with said

at least one second control element.
25

17.  The key of claim 16, wherein the movable element comprises a floating element.



bet ween, the key conprising: a penetrating portion for insertion in the
keyway, the penetrating portion including at | east one conbination surface
and at | esst2o@wm21mvabl e el enent that can be extended begonmtoaéodoeest one
surface of the key, adding height to said at | east one surface of the key
and for cooperation with said at |east one first control elenent, wherein
an aperture is located on an opposite surface, behind the novabl e el enent
for cooperation with said at | east one second control elenment. 17. The key
of claim 16, wherein the novabl e el enenp4conprises a floating el enent. 18.
The key of claim 17, wherein an end of the floating elenent |ocated in

front of saigl attd8@§lr QBF $EGMRFLIFAMERPHT 1B ROHRRG eleMenniobdted ingbont 6F 1 nsert ed
in the keyway of the lock, has a surface with a de ressl%g. 19. The key of

e
claim 16, vhfd & Ipast RRe ARRPAA cente! elvrient. WHRR Hedey isinagsied iy Y‘%?ye?fq%vable
el ement. 20l0cK has KeMriade withpa depkéssionher ei n t he novabl e el enent conprises an
elastic elenent. 2 1. The key of claim 16, wherein said at |east one
novabl e el enent includes at | east one second novabl e el ement planted in
said at | east one novable el enent for providing additional elevation
sur f ace.5 2219.TheTHedsey of cleimail Gnvehetein thiean@iahlesiinen compriges agningepsiaigd novabl e
el enment co F)@,asoq;?selgmgllltoati ng elenent. 23. The key of claim2 1, wherein the
second nova el ement conprises an elastic elenent. 24. The key of claim?2
1, wherein said at | east one second novabl e el enent conprises at |east one
spring operated elenent. 25. The key of claim 24, wherein said at |east one

second novaphe efrmRRofEIRIMPN6, SRR hilable@EnsRcomprisesanhalsic ebpernt s for
provi ding nore than one el evated surface.26. The key of claim2 1, wherein

said at | east one second novabl e el enent conprises novabl e el enents that
are |l ocated on opposite sides of said at |east one first
10 21. Thekey of claim 16, wherein said at least one movable element includes at least

one second movable element planted in said at least one movable element for providing

additional elevation surface.

22.  The key of claim 21, wherein said at least one second movable element

15 comprises a floating element.

23.  Thekey of claim 21, wherein the second movable element comprises an elastic

element.

20 24, The key of claim 21, wherein said at least one second movable element

comprises at least one spring operated element.

25. The key of claim 24, wherein said at least one second movable element
comprises more than one spring operated elements for providing more than one

25 elevated surface.



novabl e el ement. 27. The key of claim 16, wherein the key includes at | east
one pair of opposite directing novabl e el enents.
WO 2006/092779 PCT/IL2006/000217
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26.  Thekey of claim 21, wherein said at least one second movable element
comprises movable elements that are.located on opposite sides of said at least one first
movable element.

5 27 The key of claim 16, wherein the key includes at least one pair of opposite
directing movable elements.



