KEY DEVICE WITH MOVABLE KEY COMBINATION ELEMENT AND LOCK ASSEMBLY The
present invention relates to locking apparatus generally and more particularly to a key combination
element movably disposed in a key blank or key that interacts with a lock assembly. BACKGROUND
OF THE INVENT iez776€Cylinders locks are also known that are equipp&d Witbret##étdble element
(e.g.; pin) disposed in the key blade. An auxiliary locking pin is spring-loaded in the cylinder housing.

Upon insertion of thedesyripvire: keymanoiigsne vableceiemant atgnswith=tre Aauxiliayiocking pin and
interacts therewith to align with the shear line angqagtips rotation of the plug. Even if a would-be thief

were to pick the key-cut combination of the key, he still would not defeat the lock without additionally
aligning the movable element with the auxiliary locking pin. The latter action is very difficult without an
authorized key, and th s the Iock rovide mgg g‘urltﬁ] uch locks enslg]réb%gdct:ggrﬁxample in US

Patents 5520035, 5784810 An %’%ée assigne afaasgél e%%aoF the present application. These

patents describeiezkey Mahfl@ctlhat qh@t@m@@aa@éﬂémttydem@fméi%ﬁ bﬁr%ﬁ%@ﬁﬁiﬁﬁ@ Rey
combination surfaee.adapted to have formed thereon key cuts which define a key combination. The

key blank includes a movable pin eIIE ée}lg& @ﬂgdp W %te shaft portion. The movable pin
: : . BA
element may be displaced in a single rec Ion. o war rom the ey combination surface.

SUMMARY OF THE IKVIERNETY Gnks arEmbd@mfrerthstcﬁttwétpré%%ﬂttth@émt@h?%é@ww;Stéwde an

“improved key copibinatian:glement;mauably, dispasediiniackay dayies (keyoblank-oskeyd:that interacts
with a lock assembly, aﬁtls described [gjori in detaleereln elow. . Itis noteg that throughout the

/ ble element 4
specification and SSiths P B RGeS device Tarars 0 & key 8}3\6 or a key made from a key blank

with key cuts foravetithelabing pin 'Iah@ k’éﬂyr@évib@@a@ébt@llﬁ’ggtb‘@ﬁhﬂéﬁiﬁh%&l%t thé piesént invention

not only opens th&é@&kcﬁwlmtﬂheam@ﬁmt ingRiignbytisialseycempatitednsiths kaeks (that is,
can be used to open Ioc Ou Lge w&e cco d%‘l& ith the_.abovem ntton%]d US Pqeteetpts 5?20035

5784910 and 5839" 35‘% émon ersed\}v ereas th Oﬁteagglg\(;féae §e atents cannot be used to

open the lock asseiniiy %d@iﬁ’dlh@@@g pin. The latter action is very dlfﬁCiﬂ{ wﬁhout an authorized

key, and thus the lock provides high security. Such locks are described, for example, in
US Palents 5320035, 5784910 and 5839308, assigned to the assignee of the present
application. These patents describe 4 key blank that includes a generally elongate shaft
portion defining a key combination surface adapted wo have formed thereon key cuts
which define a key combination. The key blank includes a movable pin element retained
within the elongate shaft portion. The movable pin element may be displaced in a single
direction, outwardly from the key combination surface.
SUMMARY OF THE INVENTION

Embodiments of the present invention seek to provide an improved key combination element
movably disposed in a key device (key blank or key) that interacts with a lock assembly, as is described
more in detail hereinbelow.

It is noted that throughout the specification and claims the term “key device” refers to a key blank
or a key made from a key blank with key cuts formed thereon.

The key device according to embodiments of the present invention not only opens the lock
assembly of the present invention, but is also compatible with locks {that 18, can be used to open locks) |
made in accordance with the abovementioned US Patents 5320035, 5784910 and 5839308, among others,
whereas the key devices of those patents cannot be used to open the lock assembly according to
embodiments of the present invention.

There is thus provided in accordance with an aspect of the present invention a key device for use
with more than one lock, the key device including a shaft portion, and at least one movable key

combination element retained within the shaft portion and



embodiments of the present invention. There is thus provided in accordance with an aspect of the
present invention a key device for use with more than one lock, the key device including a shaft
portion, and at least one movable key combination element retained within the shaft portion and 2
including firstwwod®eagrdoportions adjacent one another, the first portiongaftfigaideasizone movable
key combination element being located along the shaft portion and the second portion of the at least
one movable key combination element being located offset to the first portion, the at least one
movable key combination element being displacealile with respect to the shaft portion, wherein the
first lock includeschdoafablandl serhma\ipticnkegimsyt enp rastien bicirenbincthel rbtatalshstplug arranged
to press againstensRepdpotinniefihe atigastang maxablekemeambinatian alemsnt thereby to
move an auxiliary locking eleﬁﬁgttqi‘sr%osed in the Qé?’t lock 1o a shear line.to permjt rotation of the
plug, and wherein thefsecond Iock inciudes a rotatable plug Aaving a Keyway. and a préssing element
in the rotatable sl drrangfadndhpridenggaing tblskoorteporion dftiget tikadtpneaiovable key
combination elemgntipeiebntameye-am awdianmockingelementidisposed pmthersaeand lock to a
shear line to pe[(mit rotation of th%e%lg%i}/ivterein th? pressing elements of the first and %econd locks

ik g

SSIng fotagable condrportion 6T the at least one

press against twcech‘i’i?f{éraéﬁfeloc Ions orfset from eacch olfﬁé}To eLOS conaporion o

movable key combifatibiceieltiarimambgtirenisrdithéorsientsnbardy inchodeonexdiamore of the

following featuressking fib@sesrpsidcntianlitheat lpaskone Mmevableckecorpipationelement is
formed with a pel |Qrfé§1raﬁllcutout and ?LE; %%q(%nao;?% gf?l [ copf;[our of the flrstag[)lgrtlon of the at least one

te
movable key com ination é?g?ﬁden? S y contacts h%uﬁerlgﬁr@grél ‘é‘iﬁ‘é"%&: e firefand second

portions of the &M9B&8t Brikeritaibie ke Earatsiriaiinselemenbrsventheapeneehtydteach other.

The first portioncat thevableas) epapmauabig:key: caebinatian elementiineludesa kagymovably
mounted in a hole {onped o e, shall pertion, the ole beina Jormed yith g lower.shoyider, and
displacement of tHe tirst portion of the at least one movable key coml‘ai fiorrelement 18 constrained by
the body abuttirRjeatadititrissH dbadiet and squadslegisridepotens orih el e reascairaTiible key
combination elefmentiogluties antaplongd ey oMably Mauntedimanableng @psitdiedormed in the
shaft portion, th%e%lbggtng aperture being formed with a lower shoulder, and displacement of the second

portion of the at least one movable key combination element is constrained by the oblong body
abutting against the sHelrfapents of the invention may include one or more of the following features.

The second portion of the at least one movable key combination element is formed
with a peripheral cutout and a portion of an outer contour of the first portion of the at Jeast
one mevable key combination element slidingly contacts the peripheral cutout,

The first and second portions of the at least one movable key combination element
move independently of each other.

The first portion of the at Jeast one movable key combination element includes a
body movably mounted in a hole formed in the shaft portion, the hole being formed with
a lower shoulder, and displacement of the first portion of the at least one movable key
combination element is constrained by the body abutting against the shoulder.

The second portion of the at least one movable key combination element includes
an oblong body movably mounted in an oblong aperture formed in the shaft portion, the
oblong aperture being formed with a iower shoulder, and displacement of the second
portion of the at least one movable key combination element is constrained by the oblong
body abutting against the shoulder.

A pair of movable key combination elements may be mounted on. opposite sides
of the shaft portion, In such an embodiment, the first portion of each of the movable key
combination elements includes a first body movably mounted in a hole formed in the

shaft portion, the hole being formed with a lower shoulder, and wherein dispiacement of



A pair of movable key combination elements may he mounted on opposite sides of the shaft portion. In
such an embodiment, the first portion of each of the movable key combination elements includes a first
body movably mounted in a hole formed in the shaft portion, the hole being formed with a lower
shoulder, ansavkansitrdisplacement of 3 the first portion of the at least BAEREFASREIEY combination
element is constrained by the first body abutting against the shoulder, and wherein the second portion
of each of the movable key combination elements includes an oblong body movably mounted in an
oblong aperture formed in the shaft portion, the ob%ng aperture being foimed with a lower shoulder,
and wherein digisI A8 REHIGT e X &ESIBRIBN O th e B S ST RIS 5 S OiBination element
is constrained bysthedbiengrhodyiabuttingalgainstdheshoultessand pathrfirsedsddyf Hes a shaft

extending therefrom and each, oblond. hady. s formad.withiane6a5S Rhipenshiatizontag first body of
one of the movable ey combination elements fits into the recess of the %%%bod of the other of the

movable key conipiaatisrEdrBatsirTRerEst BRREBr RN JBEBvEaRE Shofieraspect of the
present inventigswarlesk.riael key eambinatinnineurdidgla keyodé vicsidnclidingea lskafeportion, and at
least one movable key,combination element. retainad.within dhe shaftRortian-anddndluding first and

second portionsmg‘éaacekﬁf/ one another, the first portion of the dt least one maqvabl k(F .combination
element being IBeatéd AisheithdShBREH i MlutHer 488 AU SIS b e Bt Tka ?%‘es movable key
combination elemgst baing:lecated affsat testie firstqdirtiompthectdeast ghve movablékey combination
element being displaceable with resnect 9 the shafkpadian. and & lack assemblwinalyding a rotatable
plug having a keyway, angf a pressing element in the rotatable plug arranged to press against the
second portion EfthedieisdEHovable key combination element thereby to move an auxiliary

locking element disppged in.iheseqaadilockdeaschear linaite pernitfotatomsof theeplivg, wherein the
pressing elemegtl i%kna%tdq(

ollinearwith the;auxiliai lagking glement. sTiigdosk.and key combination

may further include a cap that sits in a hole in the rotatable plug and closes the pref%i.ng element in the
rotatable plug, thee caqy HaviFyg SPPHEPTERTBtY FEtTIE S S2-GRH) BOISErfEs SREPE %0 match an
outer contour ofiihesratataalepphich: Thiectippe: carteytefithercapselfialigisithercapedlit seats properly
in the hole. BRIEF DESCRIPTION OF THE DRAWINGS.ar: T Rigsenl ibugatipnillpe understood

. Vv COIn TH ; "\ . . .
and appreciate more fu y?rom t e%(') owing detailed description, taken in corEJunctlo_n with the
drawings in whidls at least one movable key combination element being located offset io the {irst poruon,

the at least one movable key combination element being displaceabie with respect to the
shaft portion, and a lock assembly incleding a rotatable piug having 2 keyway, and a
pressing element in (he rotatable plug arranged to press against the second portion of the
at least one movable key combination element thereby to move an auxiliary locking
element disposed in the second lock to a shear line to permit rotation of the plug, wherein
the pressing element is not collinear with the auxiliary locking element,

The lock and key combination may forther include a cap that sits in a hole in the
rotatable plug and cioses the pressing element in the rotatable phug, the cap having an
upper contour rounded to a partially cylindricel shape to match an outer contour of the
rotatable plug. The upper contour of the cap self-aligns the cap so it seats properly in the
hole,

BRIEF DESCRIPTION OF THE DRAWINGS

The present invenﬁon will be understood and appreciated more fully from the
following detailed description, takén in conjunction with the drawings in which:

Figs. 1A and 1B are simplified top view illusmations of a key device including a
key combination element movably disposed therein, constructed and operative in
accordance with an embodiment of the present invention, with the key combination

element respectively jutting out and fiush with the shanlk (blade} of the key device;



Figs. IA and 1B are simplified top view illustrations of a key device including a key combination
element movably disposed therein, constructed and operative in accordance with an embodiment of
the present invention, with the key combination element respectively jutting out and flush with the
shank (blade )yt therkeydlevice; 4 Figs. 2A and 2B are simplified segi{ongdievsikistrations of the
key device of Figs. IA and 1B, respectively taken along lines A-A and B-B in Figs. IA and 18; Figs.
3A and 38 are simplified exploded and pictorial illustrations of the key device of Figs. | and IB,
respectively; Fig. 3C is a close-up view of the key cbmbination element shown in Fig. 3A; Figs. 4A,
4B and 4C are simpliffégh sideaviedp swctionkfiahepicteridkill iboatitms, o&spdativédyicefod prior art lock

assembly that inglydes AR Rivg:{Riifumblanwithanauxilisgydecking elemen that interacts with a
movable element in aﬂée}’ gﬁvicg g% ali n,wimia she?r line and_g;ermlt rotation of the plug; Fig. 5A
LA, ,

is a simplified side-viewrMuStraton of & pror art Kay et B ingiskad iH S RaiRag ot Brior art pin
plug, wherein thiévaepdidigsdcking Blermpettiveht the shear line and in contact with the movable element
in the key device;  kig:6R iscasimpliied silervjenilusiiationrithekey deyica of Figs. IA and 1B
ine and in contact wit e GUEiND S SHIH I ey o e B PRI B0y, 6A soa
simplified sectiorsicillivstratiba pichartipridy zsekely devigstinse et inlthépkepmineo ik prior art pin plug,
corresponding teukilguPArcking element that interacts with a movable element in 2 key device to align
with a shear line and permit mtation. of the plug;
Fig. 5A is a simplified side-view illustration of a prior art key device inserted in a
ceyway of the prior art pin plug, wherein the auxiliary Iocking element is at the shear line
and in contact with the movable element in the key device;
Fig. 5B is a simplified side-view illustration of the key device of Figs. 1A and 1B
inserted in the keyway of the prior art pin plug, wherein the auxiliary locking element is
at the shear line and in contact with the movable element in the key device of Figs. 1A
and 1B;
Fig, 6A is a simplified sectional illustration of the prior art key device inserted in
the keyway of the prior art pin plug, corresponding to Fig. 5A;
Fig. 6B is a simplified sectional illustration of the key device of Figs. 1A and 1B
inserted in the keyway of the prior art pin plug, corresponding to Fig. 3B;
Fig. 7A is a simplified side-view illustration of the key device of Figs. 1A and 1B
inserted in a keyway of a pin plug of a lock assembly constructed in accordance with an
embodiment of the present invention, wherein an auxiliary locking element is at the shear
line and in contact with the movable element in the key device of Figs, 1A and 1B;
Fig. 7B is a simplified side-view illustration of a prior art key device inserted in
the same keyway of the pin plug of the lock assembly of Fig. 7A, showing that the
auxiliary locking element is not at the shear line;
Fig. 8A is a simplified sectional illustration of the key device of Figs. 1A and 1B
inserted in the keyway of the pin plug, corresponding to Fig, 7A,
Fig. 8B is a simplified sectional illustration of the prior art key device inserted in
the keyway of the pin plug, corresponding to Fig. 7B;
~ Figs. 9A, 9B and 9C are simplified side-view, sectional and pictorial illustrations,
respectively, of the lock assembly of Fig. 7A, consiructed in accm‘dancé with an

embodiment of the present invention; and



Fig. 68 is a simplified sectional illustration of the key device of Figs. IA and 1B inserted in the keyway
of the prior art pin plug, corresponding to Fig. 5B; Fig. 7A is a simplified side-view illustration of the
key device of Figs. IA and | B inserted in a keyway of a pin plug of a lock assembly constructed in
accordance with ampgmhadiment of the present invention, wherein an auxiipfsiosieageiement is at
the shear line and in contact with the movable element in the key device of Figs. IA and 18;  Fig. 78
is a simplified side-view illustration of a prior art key device inserted in the same keyway of the pin plug
of the lock assembly of Fig. 7A, showing that the adxiliary locking element is not at the shear line;

Fig. 8A is a simplifiedlsgctitial llisteationlef the keyplieviceidf Bigs. #camdl 18dngertedlin the keyway

of the pin plug, sRKRERANAINELR &Y of e 1ocifileRR S @raiMlitisd sesticnalimslirationof the prior art
key device ins-er}l%%in the ggmtagé%the in, »!lejﬁl corresponding to Fig. 78;  Figs. 9A, 9B and 9C are
: ustra

simplified side-ViEw: SeCtonar and piciorial it flons, respectively, of the lock assembly of Fig. 7A,

constructed in accordance witfPai/siaio dinte RIBTHHE peEdMGMIBHIGIE and 5  Figs. 10A, 10B and

10C are simplified sidespiem:. Srctionahand piaterakilustraligns, iezpactivalyy ofth& lagk assembly of
Fig. 7A, constructed in accordance with another embodimeint,of the present ir}vd?ntion. DETAILED
DESCRIPTI ONCW aﬁlmgﬁﬁzgm accordance with a non-hmiting embodiment of the present

inventiosn,

Key device 10 is manufactured with a generally elongate shall portion 12
extending along a shaft axis 14 and defining first and second generally flat oppositely
directed key combination surfaces 16 and 18, Key device 10 can be provided as a key
blank with no or substantialty no key cuots formed thereon (the key cuts being formed later
by a locksmith and the like). Key device 10 may be include a row of key cuts 20 which
define a key combination formed along the first key combination surface 16 and/or along
the second key combination surface 18. Accordingly, key device 10 may define a
reversible key, with symmetric key combination surfaces 16 and 18. Alternatively, key
device 10 may have a single key combination surface or different key combination
surfaces.

One or more movable key combination elements 22 are retained within elongate
shaft portion: 12. Movable key combination element 22 includes first and second portions
24 and 26 adjacent 6ne another. The first pertion 24 is located along shaft portion 12, e.g.,
along a keyway guide axis 28 (that is, some arbitrary reference axis along the key) and the
second portion 26 is located offset to the first portion 24, e.g., parallel to keyway guide
axis 28. In the illustrated embodiment the key cuts 20 are formed along the keyway guide
axis 28, The keyway guide axis 28 is parallel to or collinear with the shaft axis 14.
Movable key combination element 22 is displaceable in a direction normal to the first and
second key combination surfaces 16 and 18.

In accordance with a non-limiting embodiment of the present invention, the first
and second portions 24 and 26 of movable key combination element 22 move
independently of each other,

Reference is particularly made to Tig. 3C. In accordance with a non-limiting
embodiment of the present invention, the first portion 24 includes a body (e.g., a
generally cylindrical body) movably mounted in a hole 30 lormed in elongate shaft
portion 12, Hole 36 is formed with a lower shoulder 32 (e.g., hole 30 is formed with a

counterbore), Displacement of the first portion 24 normal to the first and second key



Reference is now made to Figs. 1A-3C, which illustrate a key device 10, constructed and operative in
accordance with a non-limiting embodiment of the present invention.  Key device 10 is
manufactured with a generally elongate shaft portion 12 extending along a shaft axis 14 and defining
first and secowd agnesatty flat oppositely directed key combination surfagesrkGangiissKey device 10
can be provided as a key blank with no or substantially no key cuts formed thereon (the key cuts being
formed later by a locksmith and the like). Key device 10 may be include a row of key cuts 20 which
define a key combination formed along the first keyscombination surface 16 and/or along the second
key combinationcsiirigten] 8riagsordingly 3 ke yeeviced Oyntiay bdafiné Evenarsible! kéyitmgth symmetric
key combinatiopsHifacesmdfRne18. Alternatively, key device 10 may have a single key combination
surface or different key combination su.érfa]%%ls' ~_One or more m \?ble key combipation elements 22
are retained within elﬁﬁé?é%ﬁéﬁrﬁ%%gnl KA R 8D S RBTRR R SR AR D 588K dles first and
second portionsi4tand26radibveritiane snbthatioThe. flist gortipar2dus Fdcatedaibnghshaft portion 12,
e.g., along a keyyaysgulide-axisxd halis sone.arhitianidetereneaayisalanahedkeyl and the

second portion 26 is located offs ttozlgw first portion 24, e.g., parallel o keyway guide axis 28. In the
ustrated embaii Mt MRS S5 SP4 15 e ATEES e REUIEN e LALTSHEPAR Koyway guide
axis 28 is parallék thaideofiinear with the shaft axis 14. Movable key combination element 22 is
displaceable in a diregtiqa.peumal tadhe firstiand secapshkamcombination.surfaces16and 18.  In

accordance with a né)n-limitiglg_e bo im%nt of t elp{esent ;’Iélve tion, the f}rst and second portions 24
CO}‘l( orHon 15 1ormeq wil alpﬁgp €14 cutoat a}fldril ah?PI‘thfn o1 ap outer contour, .
and 26 of movabie Kel combination eterer move independently of each other. Reference is

particularly madé tes Figt BTian Hetshdgbcent SnpriikarhgemBédikeridofahbthtésent invention,

the first portion 2éiinghudesraiRagy 6.9 3smapnkaly: eyindrigalbedy) mavakiy-meuated in a hole 30
formed in eIongggethfg %ogtjoo&l(?\;SHohe 30 islgggyg Ov"\‘//itrfl arégwer %o%ﬂ&rns%egg%ﬁ hole 30 is formed
with a counterboré). L|"sp acemen of%e%s’t‘%oﬁlon F'h6imal 16 the tirst and sad n&le(ey 6
combination suifgceenrérarin 86 atchisnaineer by it bbepladef tothsorisupabitifigigainst the
shoulder 32.f aﬂ%@iﬁg%ﬂﬂﬁkﬂ%ﬁk@%@&i@lw&iQﬁsﬁi?]oﬂblﬁ)lag hx@dwmmagb/das}@mq@gmﬁeﬁm ciblong
aperture 34 formed il ngate t partion 12. The oblon erture 34 is for ith a lower
Chouider 36, DIk et TLocB et Soshae s e B R IR R o
surfaces 16 and s eYistralisderBytRe BiTolieN DisiiE aatihtpagarse thrissiisiteler 36. In

accordance with a norligitiaghembedimentiefithe presenkHvemiop.tha speana nestien 26 is formed

with a peripheral.gylout 30 and 3 Rartign ef apouler oot af dus fistporion. 24 slidingly contacts the
peripheral cutout 38" The'sl ing o the two pans at the peripheral cutout 3§“he(fps prevent seizure of
the parts during™&petetion b the key Gelnatirraydere (Al BRpraineEbEIBRIEEHEssing element
can press againgt tieoseronshpbititnnorakdifferent places, One of the places to be pressed upon can

create a turning momegl gi lgmentaz. L stiion. 24 didingt sidingly foakae! perigheral cutout S8,
there could be seizure of the parts due to t eturnlgg moment, The sliding contact prevents the turning

moment from b@fﬁ@“ér‘é&éé?f Cﬁﬁﬂ’é‘ B?&ifé‘r&@ @éyzlﬁ:rgsmed with a recess 42, wherein the shaft

40 of one of the movable key combination elements fits (e.g., with a tight press fit) into
the recess 42 of the other of the movable key combination elements,

The key device 10 not only opens the lock assembly of the present invention, but
is also compatible with locks (that is, can be used o open locks) made in accordance with
the abovementioned US Patents 5520035, 5784910 and 5839308, among others, whereas
the key devices of those patents cannot be used to open the lock assembly of the present
invention, as is now explained.

Reference is now made to Figs. 4A, 4B and 4C, which illustrate a prior art lock
assembly, referred to as the first lock, such as a lock made in accordance with the
abovementioned US Patents 5520035, 5784910 and 5839308, among others. The first

fock includes a rotatable plug 50 having a keyway 52,



In accordance with a non-limiting embodiment of the present invention, the key device 10 includes a
pair of movable key combination elements 22, one.of which is mounted on the first key combination
surface 16, and the other of which is mounted on the second key combination surface 18. The
body of the fisgbportiotra4 may have a shaft 40 extending therefrom andsbrewiiongsheey of the
second portion 26 may be formed with a recess 42, wherein the shaft 40 of one of the movable key
combination elements fits (e.g., with a tight press fit) into the recess 42 of the other of the movable key
combination elements. The key device 10 not ohly opens the lock assembly of the present
invention, but is also &tanpatilest viith beska¢thsinis acenpberused 16, open icksyymae imaccordance
with the abovementigned LS RAlBMSR R BSILE4R 143 AndsS§RA30B . aMeRGMhalssgvhereas the

key devices of thtgse patentﬁ_car]nq(tbe sed t open the Jock assenabl of the re§s;n&1invention, asis
. OlReT, 0 aUXEHIATY 10C) 1]71%16 %E}B{l_!. > fu}iwge 10 be Iﬂ (& . a,shear line ( .
now explained. eference is'now made 10 Figs. 4A; and 4C, which illustrate a prior art lock

assembly, referranoiusirscfiestdotk, BugiAda lseksmbaetireblecond anetdvithktiye abByementioned

US Patents 552603054 8494Gha0dh839308nam0oRa RIBRESinEhen{irst ek ncludesaifgtatable plug 50
having a keyway 52. 7  Figs. 5A 6A illustrate using a prigr grt key 56, such as a key made in
accordance wit%/](fﬁleené‘ _%@earlﬁ%%ﬁgﬁ%dn%é%ga‘feﬁlfgg‘géﬁgggf"§7§4gfé%@%§%% é{ﬁjfong others. An
auxiliary lockingretdmaiirsieiseal fan feorts banhesiet teaahéisinasrd théouasetirdbmference of the
plug 50) by meaps:ofi@ suitabiedkeyeinsertaddnude Wiaynsvabihe axilianueckiag-alegent 54 is shown
as a telescoping pin, but.other kinds of locking glements can alsp be used. Key 56_js inserted in
coymiay 55, Koy L e R i A e e e T SRy T Bloment 54 i
arranged to be HigXiee th RISESBIELRIRAEUSYY s rshaheddasil ifPeantdet wigssravvabkekey combination
element 58, so asuBiResMildatatisn ghthe phigB0oApiessinglemaentS8dsmaispesed in plug 50 and
provides a pressing force (such as by means . coil spring) that urges_movable key combination
element 58 agaig%g?]g%}ﬁl% ydPé:;LEFﬁgE) '}éélewr%g}n? %ie eiysaﬁlcl)%é _gt%é%? %glé a symmetric key and thus
has two movable key BefipiffalicieeBaderitd B8. 5B aRderahed idmsnicrikdetdaies B8 and 6B, which
illustrate the keyideviee 10 of MigsiciAnane dBvaseded intbadkeyway Ba:ofdhenprgsanpin plug 50.
The pressing element resses against.the "upper’ secand portion 26 .("upper” in the sense of the
drawing) of the ?n@%%‘%%glﬁer@ssggr% “ﬁr]?ﬁi%h e %%rensi%%o (SF% the Pf)(.;g/vlégpeﬁrsj& _pl)dgergfgrﬁls%P Er}gcmovable key
combination eleffenes 2hshamppiablary irebneier WiratxAiany WSCKRTFEISFRienT SR Gukh that auxiliary
locking eIemer}trﬁﬂvais_iauqblge:&hﬁaﬁdme&&sm aste @@Eﬁ&itd@iaﬂ@ﬂrﬁdh&imlg@xﬁﬁgﬁwﬁngey plevice 10
of the present inyention,cRens, e, Ripr ATLIRES BREMOl.  (BSleleseds Do madg fo Figs. 7A and

r.'
8A, which illustrate the key device 10 inderte In a keyway 62 of a pin plug 60 of lock assembly
constructed in aEHIaRicBTIE dH diSokfimdiiicst thel Hhe SErethRaom e85 IBERELSE by of this
embodiment of the iswention has a pressing element 66 that presses against the "upper” second

portion 26 of the movahle key ¢o Qi%t&gqoeﬁéyem 28,and ;‘{grﬁ{epj%r\;ig&gg the movable key
{ _ X s I :

lower:

HME

combination element 22 is aligned and in contact with an au@ﬁ%’h}%gf(mg element 64, such that
auxiliary locking BREEREEEE Gt e 4rain 8167 88 He Lo B Ermh (YRS s Sordere™ fhus, key device
10 of the presentinnénticnmopes thestacknassembiyeabthepeesgnbintentigdimenttds meoted that the

pressing clemen, ok hie. smbafimentie @fegdnat calinsan ity eshestig aianylocking

element 64. This is in contrast with the prior art lock o , Whereln pressing element 59 is

collinear with reS5&t @5 1Sy 8RR M ERsRert 84 e idRrth Ersh BREEIAsAtIaSEWith the prior
art, pressing elememtgtotikinse2ibodiigent shot ecessatilympinxdhapedkibyttanbespherical or
other shapes. g,c thac auxiliary locking element 64 is at shear line 67 so as to permit rotation of the
plug 60, Thus, key device 10 of the present invention opens the lock assembly of the
present invention,

it is noted that the pressing element 66 of this embodiment is offset {not collinear)
with respect to auxiliary locking element 64, This is in contrast with the prior art lock of
Figs. 5A-6B, wherein pressing element 39 is collinear with respect (o auxiliary locking
element 54, It is further noted that, in contrast with the prior art, pressing element 66 of

this embodiment is not necessarily pin-shaped, but can be spherical or other shapes.



8  Reference is now made to Figs. 7B and 8B, which illustrate the prior art key 56 device inserted in
the same keyway 62 of the pin plug 60. It is seen in Fig, 8B that due to the offset of pressing element
66, the prior art movable key combination element 58 does not succeed to move the auxiliary locking
element 64 totbesheartime 67. (There is no urging force against elementc@ o psassing element
66.) Thus, the prior art key 56 cannot operate the lock assembly of the present invention.

Reference is now made to Figs. 9A, 9B and 9C, which illustrate the lock assembly of Fig. 7A,
constructed in accordance with an embodiment of the present invention. The pressing element 66 may
be installed in plug 6CFgEsaghiatlened: I Esi-spriag! 38, mbipipitwidestide prigingtfivrdsand a cap 72

may be used tocﬁﬁs&ﬁdaﬂe&%w&smw&wme%% $Hring Z&ﬂr;rmg fOmG@R:A4 is round in
cross-section to maH:h r(ﬁund hole 68 ég 5;_11 ight pressv% f r exan and the bgg%er contour of cap

ressing elen 101‘ S1ee QeSS
72 is rounded to a partia cyln rcal's ape he outer Contour o l IS rounded,

partially cylindriegll wseteshiogheplre s lwlé%fﬂﬁlig@fc@‘btqﬂlsehwéws@rdﬂ)bﬂy inzdole 68.

Reference is nowgrﬁ@@ﬁ@aléiﬂﬁt l%eﬂ:oﬁ aneh HGsimhich ihisiaterthe deckassamblysef Fig. 7A,

constructed in accor anc V\{lt ot er p%dlment of the.present invention. As mentioned above,
Cl'ci(, C Q Pl‘?%& IHVGHU

pressing element 66 i neqessgf'? p‘herlca Isem odlment there is a pressing element 66A
that as ears 74 that nﬂﬁ@fw}ﬁﬁ @W@é@@%ﬁﬁh@@iﬁ%@éﬁ@&ﬂmh itpvrae dreask wiecpidsent invention
includes both comhinatiousmandsubcambinationsoftbafeatresdasibes hewinabere as well as

modifications and.variati ons reof which uld \% Skl|| i the upon reading the
b lle
foregoing descrf’ptf’cs)lrxil and whi E neoltnlqﬁat e p or" aé¢ ‘£§ 8@ Eﬁ% hatﬁ%c%mn%eab nP

provide the urging Iorce and a cap 72 may be used to close and secure pressing eiement
66 and spring 70 in piug 60. Cap 72 is round in cross-section to match round hole 68
{(with a tight press fit, for example), and the upper contour of cap 72 is rounded to a
partially cylindrical shape to match the outer contour of plug 60. This rounded, partially
cylindrical contour of cap 72 serves to self-align cap 72 so it seats properly in hole 68.

Reference is now made to Figs, 10A, 10B and 10C, which illustrate the lock
assembly of Fig. 7A, constructed in accordance with another emnbodiment of the present
invention. As mentioned above, pressing element 66 is not necessarily spherical. In this
embodiment, there is a pressing element 66A that as ears 74 that mate with grooves 76
formed in a cap 78,

The scope of the present invention includes bhoth combinations and
subcombinations of the featwes described hereinabove as well as modifications and
variations thereof which would occur to a person of skill in the art upon reading the

foregoing description and which are not in the prior art,



I.A key device for use with more than one lock, said key device comprising: a shaft portion; and  at
least one movable key combination element retained within said shaft portion and comprising first and
second portions adjacent one another, the first portion of said at least one movable key combination
element beingvibeadeckalang said shaft portion and the second portion ofsaidsideastgsse movable key
combination element being located offset to said first portion, said at least one movable key
combination element being displaceable with respect to said shaft portion; wherein the first lock
comprises: a rotatable plug having a keyway; a‘%pressing element in said rotatable plug arranged to
press against said second portion of said at leastlghé!movable key combination element thereby to
move an auxiliayHackingnelement disposed in said first lock to a shear line to permit rotation of said
plug; and whergin the seeond lod comprises; 3 /oalableplug havinga kewayand |~ a pressing
element in said rotatable Elug arranged to press agains said secon por I0h o $aid at least one
movable key combinatidhdfeneriehtidereby to move an auxiliary locking element disposed in said

- second lock to a sheat: liagitonpermibrotaticnbisaidmiughenhersindhemiessing.atgmenis of the first
and second Iocléﬁ JPress a%g'ﬂ%‘i %W dlffe(gent locathog!%n ffset I}B%{Q e['ﬂ\g%rgithg{uggo_ Slg dsa%cond portion of

. COMPris 11} SECOLh OT{101S & C s ) .
said at least one movable Key combination element. " The 6y device according o claim 1, wherein

said second porfitth BF SHItFEIE aSPBREHiBY alstacRERr Be dasifrdtidir e reih drfigdoien et with a peripheral
cutout and a postiendfan-autenconier af-saidfiiskpertioniefsaidaldpast onesnavable key

combination eletlg]esgltds '%gré?gé&{igrﬂtasg} 3 iﬁ’a&%‘?”&@%%v%f%’“ﬁéy combination element being
displaceable with respect to said shaft portion;

wherein the first lock comprises;

a rotatable plug having & keyway;

a pressing clement in said rotatablie plug arranged to press against said second
portion of said at least one movable key combination element thereby to move an
aexiliary Jocking element disposed in said first lock to a shear line to permit rotation of
said plug; and

wherein the second lock comprises:

a rotatable plug having a keyway; and

a pressing element in said rotatable plug arranged to press against said second
portion of said at least cne movable key combination element thereby (0 move an
auxiliary locking element disposed in said second lock to a shear line to permit rotation of
said plug, wherein the pressing elements of the first and second locks press against two
different locations offset from each other on said second portion of said at least one
movable key combination element.

2 The key device according to claim 1, wherein said second portion of said at least
one movable key combination element is formed with a peripheral cutout and a portion of
an outer contour of said first portion of said at least one movable kev combination
element slidingly contacts said peripheral cutout.

3. The key device according to claim 1 or claim 2, wherein said {irst and second
portions of said at least one movabie key combination element move independently of
each other,

4, The Key device according to any of the preceding claims, wherein said first
portion of said at least one movable key combination element compriées a body movably

mounted in a hole formed in said shaft portion, said hole being formed with a lower



3. The key device according to claim 1 or claim 2, wherein said first and second portions of said at
least one movable key combination element move independently of each other. 4. The key device
according to any of the preceding claims, wherein said first portion of said at least one movable key
combination efemapiocommprises a body movably mounted in a hole formed#rnsaighshafisportion, said
hole being formed with a lower 10 shoulder, and wherein displacement of said first portion of said at
least one movable key combination element is constrained by said body abutting against said
shoulder. 5. The key device according to any of th&bpreceding claims, wherein said second portion of
said at least onghpnisigasied kedypicordbinasdonre kirmh fico mplisestandislbng bedpavidlakly mounted in an

oblong aperture:faintaddn saidshadtpedien ssaidabiongaperie.haing dermed with a lower shoulder,
and wherein displace %rﬁeof dsaid secog% d;p/ortion %f tsnaeidrg(t: I(%ast pne mqvable key combination

element is constrained By €aid 0biong body aBltting Bgainet exid ehoulder 8. the %8 device

according to anyosfathef peesceiding etaimeyablsrigirisintiaspair dftmovaibiprkeyocinbiadidn elements
mounted on oppesitensitamel said shaft REHIG formed ReskRYIG@VIERIALCAIBGIL Sattrs, wherein the
first portion of egpg fsacliﬁiI m vzlble k mblngg n eledrgel%tcg comprises a glrgt bg_ol%1 r?ovably

. 1 Tormeq.with a Jower sriioulder, an JC1 S OTLIoL O
mounted in a hofé formed in said Shaft portion, sal ole g formed wit a lower'$hdulder, and

wherein displaceiiehiefisaiel firsepogurroniarion famndrecmeveabtd Reyasbaibinatiodyelement is
constrained by gaid:fisstbhedyabiitingagainst said shoulder, and wherein the second portion of each

of said movable key C%r%%ina ion elemedwié%o%om i§el§1 an obéongcltt)agrdn%/ movabJX mountep in an oblong

{ rse: . , ,
aperture formec? in sa Gt ﬁc‘gﬁ?oarl?f gal Olgiﬁg ape?tﬁ?%c%é?ﬁg riried With & 16Wer sohoulder, and

wherein displac@mapie spseteBattnd porabrierasitrarrpastortenbyabiapesmbination element is
constrained by said olsleng-pagycabutinghagainstsaidvshaudat, ardporicvheraimn eachifirst body has a
shaft extending ther: g%m and ngggig each oblon% bod%i %ormed \%Eh a recess aqld the shaft of the

. by 15 es 4 TSt bod ’ i
first body of one of the rﬁ(vnvcgglleﬂkey combination elements fits to the Tecess of 1&1% o%fong body of the

other of the moYaBle! e yab Bt ettt a e diiikelresmbitiio ebsiing:

displacement of said first portion of said at least one movable key combination element is
constrained by said first body abutting against said shoulder, and wherein the second
portion of each of said movable key combination elements comprises an oblong bady
movably mounted in an oblong aperture formed in said shaft portion, said oblong aperture
being formed with a lower shoulder, and wherein displacement of said second portion of
said at least one movable key combination element is constrained by said oblong body
abutting against said shoulder; and

wherein each first body has a shaft extending therefrom and wherein each oblong
body is formed with a recess, and the shaft of the first body of one of the movable key
combination elements fits into the recess of the oblong body of the other of the movable
kev combination elements.

8. A lock and key combination comprising:

a key device comprising a shaft portion, and at least one movable key combination
element retained within said shaft portion and comprising first and second portions
adjacent one another, the first portion of said at least one movable key combination
element being located along said shaft portion and the second portion of said at least one
movable key combination element being located offset to said first portion, said at least
one movable key combination element being displaceable with respect to said shaft
portion; '

and a lock assembly comprising:

a rotatabie plng having a keyway; and



a key device comprising a shaft portion, and at least one movable key combination element retained
- within said shaft portion and comprising first and second portions adjacent one another, the first
portion of said at least one movable key combination element being located along said shaft portion
and the secowd particath said at least one movable key combination eleragntsbeisrigsieeated offset to
said first portion, said at least one movable key combination element being displaceable with respect
to said shaft portion; and a lock assembly comprising: a rotatable plug having a keyway; and 11 a
pressing element in said rotatable plug arranged td press against said second portion of said at least
one movable key conitiffition SrsieR e thitaBipitbimpive SrraediliaFtockigeIgvderttidposed in said
second lock to gogireabtingdoapasmitsetationid saidplusinwiereinihe preasing elemest is not collinear
with said audliagy jocing,elements, & The.ackA0d key cambinalion accarding o, clain 8. further
comprising a cap that sits in-a hole in said rotata e plug and closes said ressing element in said
rotatable plug, $&it & NG abeuppeieotitBunt duideoliaspariiblridy rdliesl $HEpe to match an

outer contour ofsaichrotatable plug. 10. The lock and key combination according to claim 9, wherein
said upper contour of gaid,gap, 5¢lf: g% 5310 CARFRLSEAIR RIOREIY IR0 %p that

sits in a hole in said rotatable plug and closes said pressing element in said rotatable plug,

said cap having an upper contour rounded to a partiaily cyiindrical shape to match an

outer contour of said rotatable plug,

10.  The lock and key combination according to claim 9, wherein said upper contour of

said cap self-aligns said cap so it seats properly in said hole.



