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portion defining a key combination surface adapted to 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

The present invention seeks 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 of the present invention not only opens the lock assembly of the
present invention, but is also compatible with locks (that is, can be used to 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.

There is thus provided in accordance with an embodiment 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



the | ock assenbly of the present invention. There is thus provided in
accordance with an enbodi nent of the present invention a key device for use
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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 least 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 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 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 displacement of
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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 further include a cap that sits in a hole in the
rotatable plug and closes the pressing element in the rotatable plug, the cap having an
upper contour rounded to a partially cylindrical 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 invention will be understood and appreciated more fully from the
following detailed description, taken in conjunction with the drawings in which:

Figs. 1A 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) of the key device;



upper contour rounded to a partially cylindrical shape to match an outer
contour of the rotatable plug. The upper contour of the cap self-aligns the
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is a sinplifiegheirdioe g “i"n’rtlr?}%twlé’tafigﬁr?q‘iﬁ’ a prior art key device inserted

in a keyway of Fhespni fkinpliticddide-Abilush@ingirn pribLa@ui ddvae YnskA&kKinAg
element is at the shear line and in_contact with the novable elenent in the
key device ;k_elt‘iV?@’. ofgley ng)faftgi%]lg,fwhéffﬂg‘ihﬁ auxHiaylqcking slepgpy iy ﬁt_ B¢ Sbteﬁl’ehq?_ey

devi ce of Rh@ cohAc@fith thBrloRsas Siededcth thBRek@¥Way of the prior art pin plug,
wherein the auxiliary locking elenment is at the shear |ine and in contact
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inserted in fhg keyway of the prior art pin plug, corresponding to Fig. 5B
Fig. 7Ais a sihplified side-viewillustration of the key device of Figs.
|A and | B 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 Iig. 5B;

Fig. 7A is a simplified side-view illustration of the key device of Iligs. 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 Iigs. 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 Fligs. 1A and 1B
inserted in the keyway of the pin plug, corresponding to I'ig. 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, constructed in accordance with an

embodiment of the present invention; and



inserted in a keyway of a pin plug of a | ock assenbly constructed in
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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 one another. The first portion 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 Fig. 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 formed in elongate shaft
portion 12. Hole 30 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
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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 first portion 24 may have a shaft 40 extending therefrom and the
oblong body 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 only opens the lock assembly of the present invention, but
is also compatible with locks (that is, can be used to 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
lock includes a rotatable plug 50 having a keyway 52.



contact prevents the turning nonment from being created and thus prevents
seizure.) In accordance with a non-limting enbodi nent of the present

i nvent i onwoth®w/kelwodevi ce 10 includes a pair of novabl e PKEUSC@9105483% i on

el enents 22, one of which is mounted on the first key conbination surface
16, and the other of which is nounted on the second key conbination surface
18. The body of the first portion 24 mgy have a shaft 40 extending

therefrom and thg ob\opg é),@qﬁus%et&ﬁlgsggﬁep aﬂ%ww s BBy RS figlengd With a
recess 42, wherein the shatt 40 e t he nbvabl e key cofbi nation

el ement's fisenrdaacgwith wietshowentengmed iclssents TP0GIT &784AE) mdc83R3082amingt he
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opens the asse resent ntion, but is also conpatible
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made to Fi 4 ustrate a prior | ock assenbly,
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abovenent i ghef 1iblS5Pahenhisgndd 2B onad8Aithlfo addik =§I000Mati@naAagerd5ReS. The
first lock includes a rot table 50 havijn keyway 52.Fjgs. 5A and 6A
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(the outer EMPEANTEIERE SBRediRS iy mﬂnsflewah%“ dis aotgﬁlthaab?yé%y

inserted i RylG¥iRkepand thiden kb hbRitie 1QTkmBBa@bEiBMnO%k. i S shown as a
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rotation of the plug 50. Thus, key device 10 of the present invention opens the prior art
lock assembly.

Reference is now made to Figs. 7A and 8A, which illustrate the key device 10
inserted in a keyway 62 of a pin plug 60 of lock assembly constructed in accordance with
an embodiment of the present invention. The lock assembly of this embodiment of the
invention has a pressing element 66 that presses against the “upper” second portion 26 of
the movable key combination element 22 and the “lower” first portion of the movable key
combination element 22 is aligned and in contact with an auxiliary locking element 64,
such that 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 59 is collinear with respect to 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.



Figs. A and IBinserted in the keyway 52 of the prior art pin plug 50. The
pressing el ement 59 presses agai nst the "upper" second portion 26 ("upper"”
in the seneeowfo2rtee drawi ng) of the novabl e key conbi naPCorUSedoee4sss 22 and
the "lower” first portion of the novable key conbination element 22 is
aligned and in contact with auxiliary |ocking elenment 54, such that
auxiliary locking element 54 is at thegshear line 57 so as to permt
rotation of thegpfugcOR nolhhisde t%epxgsdewa@ﬁ SiBOW‘PJchtlﬂ%terreqﬁ@ﬁrlor a&vlga,%wn opens
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of the nova %ﬂai%%l |%§ F%ﬁ%%r%ﬁéﬁggﬂée%nw L?ﬁl ]nmmég&Fch with an
auxi liary knmkmogﬂaéeﬂmmkaﬁénmsuﬂMKnhahman%mhmary Iocklng el enent 64 is at

shear line 67 sg as to. permt atign vice 10
of “the present  Ravaet bRougus DhE 0BT R aud BnPyH B RRne B Bekit¥nRBant fon.
I't i's notedfriatAl bes@icssinngerldmoe vith @6 cobodihes: @nRosiermNinvétionf firet (not
collinear) with respect to aUXI| in epent _64. This i n

cont rast witenepRrgs it oq eklegi gl Eudh RiRES o roiliedsi g emen
59 is collipA@ade ik bRyinpeBRECAndtaap UR inkdyakeYuséD©kiIRE afl S8R Ipréading blembs f urt her
noted that, in contrast with the eror art, pressing elenent 66 of this

enbodi ment G0sANASPIIRe AL ESBIE 0. bith /3 Fajoued HberPSSc:saﬁw&etongé} found hele 6§t her
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The scope of the present invention includes both combinations and
subcombinations of the features 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.



66 and spring 70 in plug 60. Cap 72 is round in cross-section to match
round hole 68 (with a tight press fit, for exanple), and the upper contour
of cap 72wp=oroounmed to a partially cylindrical shape t@CwatSets3DUL er
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, whigch illustrate the | ock assenbly of
Fig. 7A constructed in accordance wiApggot her embodi ment of the present
invention. As nentioned above, pressing elenment 66 is not necessarily
spheri cal . Whatisilgmeddsodi ment, there is a pressing el enent 66A that as ears
74 that mat.e wi t r .or i . . SG .0of .the present

i nventi on ilhcl ué&éﬂgggﬁgeec{)ﬁ%i‘%g%@%géﬂagﬁge %Sg’ggﬁbﬁeggﬁl%ncg&&l% e features
descri bed herei naldbveras; wel | as nodi ficati ons and variations thereof which

woul d occur to rson of .skill in.the a . reading t or i ng
description andgtmﬁgséﬁg%wgv%bi i“?’yncot %é&ag(rg? Si;e}ngr r.g%f_nﬁﬁ%gh{/ﬁsa cp?%sahaog[?%ed i S:
1. A key dewd cemprininguiiet ankdtsbcomd pertibhamlj@ae dne akgthe athel fike potien bt eid at

conprising: a shaft portion; .and at | east one abl e key conbi nation

el ement T otsira veRe oL SP R FopeRi s THaud abg et ARy TRRSELHY second
porti ons adpaaepbrtionef abithelt ordehtovihible &ty paiitihaion @fenead tirdtlodaeRISiffsa@ne
novabl e key conppi nation el enent being | ocated al ong sai.d shaft portion and
the second Dot GtoPOrial oSt af dast Og‘ﬁem zaolkéy bEaHER r?éetr?eé‘ﬁpt@Inérrent

bei ng | ocateggiaeédbsealit @spead 1 sdidl kgl fo@tdnt On, said at | east one novabl e key
conbi nation el enent  being di splaceable with respect to said shaft portion;

wherein the fir@feregdRe d5her «@¥rises'r ot at abl e pl ug having a keyway; a

pressing el ement rhaSdbrhehdiad aRéywap! Ug arranged to press against said
second portion of said at |east one novable key conbinati on el enent thereby

to nmove an auxi PiPA§SHing GERICAginetaihErttatls plygse@ngad ©41reps fagpigtt spidciecad a shear

line to perfidon’ &t &d an 1@k SR AoPAti ke PRINMASES Achbf BEEHNE hRRK an
conprises: ‘a rotatable plug having a Keyway, and
auxiliary locking 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 one movable key combination element thereby to 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 key combination
element slidingly contacts said peripheral cutout.
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 element comprises a body movably

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



a pressing elenent in said rotatable plug arranged to press against said
second portion of said at | east one novabl e key conbi nati on el enent thereby
to nove awo2owvd2impy | ocki ng el enent di sposed in said s@COAUS20000K488D a
shear line to permt rotation of said plug, wherein the pressing el enents
of the first and second | ocks press against two different |ocations offset
fromeach other on said second portion;pf said at |east one novabl e key

conbi nat i oy &lIGNEH - witrein FiEp K@Y HEW &R BATBFHNRY s4i@ aCled Bhd moVWAR! &)yn sai d
second portion of said at |l'east one novabl'e key conbination elenent is

formed wi t kombpeti¢neancal isconpainedhylsad petytabating figagnt wig ouldgnt our of said
first portion o I . . Vi e . conhi i I

slidingly 058nt aﬁ:[%lg ﬂ?gflg‘;l%e%?%tﬁg%gﬁ aggtoggﬂtle. pljé.gééﬂ%egfalgg’agg%l&ggsagggéngi ng to
clai m1 or poltenmi 23id whieaseione savabld kaysombmdtigedeneht gompiissngn oplosabdlyat | east
one novabl e_k omhi nat i on. el enent ve. i nden nt.l vy of each other. 4.
The ey deote 8y SRERLIRLME GhGMER [REs LOGRADPEM LB ofBREHRHRT 4 e
portion of beagdomtedlvaest looneshooMeh bl khyreia alidplanahdénonf elicsvemid @otigpr éfses a

bod bly mounted in a hqle formed in said shaft porti id hol
pei ng T or meHOu E G el e g auRbPaie SrBR B et PR & oo

portion of asadifly adaidseast shotigerttovabl e key conbi nation el enent is constrained
by said body abyjting against said shoulder. 5, The key device according to
any of the %r ecﬁl? Ir'i@gé‘f‘g‘fen%c?o%?ér%iaﬁyg ik RECHHG GHMEi GHPEFNg i i 8! | east
one novabl enk@yle kKONRInAHHOR cRMBAE Rlou SBATHS bi5pSitediied bf Qntshbegyrispvabl y
mounted in _an obl ong aperture forned in said shaft portion, said obl ong

aperture bding B kewdsiitenacsordmgep daimt adierein iy (uepalion af sihalemdnt of

sai d secongyRakltikeR cOhbBAid AmdRASImBRE MPYRBbLE kRyatPrunad iR neleement i's
constrai ned by said obl ong body abutting agai nst” said shoulder. 6. The key

devi ce accdp@icddn sad ahiyt ReFtiqm saigh hale dging gorglediwih 2 larhiogldey 2ad phgeinof

novabl e ke)ﬁis%ﬁl@@rhé}@t)f Qi ﬁﬂs%ﬂ?ﬁﬁrﬁof%@iﬁ it RekcBRe ABRAN 1§ cShnfRgi A e)§aindisshaf t
portion. 7. The key device according to claim®6, whérein the first portion

of each of comitidingd\ilshie sy bedyntiiuHiagi againgl e shoylden ripd ivdeteim thej seeandpody
novably no i I p rti-on. .sal ei ng
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portion of na@iablyatouhedst amrhdonguperbire fdueyd moridishat panor s&deblong spedorst r ai ned
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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
key 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 rotatable plug having a keyway; and



portion of each of said novabl e key conbi nation el enents conprises an

obl ong body novably nounted in an obl ong aperture forned in said shaft
portion, Wai2dioalarwng aperture being fornmed with a | ower pE€mask@ens548ahd
wherein di spl acenent of said second portion of said at | east one novabl e
key conbi nation elenent is constrained by said oblong body abutting agai nst
sai d shoul der; and wherein each first ppdy has a shaft extending therefrom
and wherein each epQ&LiﬂggleMm Sid QTR Yok Nr@ns RGBS Ress ggnmgids;a@&;d of the
first body of one of tThe novable key conbination el'enents fits into the
recess of trgiopbdfosnid bodipstopnet mevabidh&ey gpmbinatiorpelaben thergby emiiavatanon

el enent s. . . . {-nat. L Sl ng; I rising
2 shart port uy kRSB AR ATk AFOTRL S BB B her RGBS o med
wi t hi n sai daighgfig, ploartin che @rdsicpreniesi pgndti ¢adlinean dith saoinauxplony ilakmgadj acent
one another, the first portion of said at |east one novable key conbination
el enent being "6cat ed al ong said shaft portion and the second portion of
said at | edst ofige okaid keykeynbmatityi matidong tekkine 81 fubkérrgmpodad edapohitset to
said first portion,.said at |least one novabl e key conbi nation el ement being
di spl aceabl®l® 4 BSpdy g gl qnd Hors SHl ArivuAL dstharan FaLio ety

conpri si nQg:said dapthatiaplag uppatGoh@ui R@nddk@ympatiialBNEain{di@s shapg t€hardnin i n sai d
rotatable plug arranged to %Je%s agai nst said second portion of said at

| east one ﬁBWESW@“EQE;Qﬁﬂﬁ5§ﬁRB% el ement thereby to move an auxiliary

| ocki ng el aent THé ®RR &Ry RoBintkiSHCEREink @EK ik, &heRaAaid dpper doBoResm t
rotation of said plug, wherein the pressing elenment is not collinear with
sai d auxi | isgifyan sdikalighs @ik it serts pRRerYdR RidhRickey conbi nation accordi ng
to claim8, further conprising a cap that sits in a hole in said rotatable
plug and cl oses said pressing elenment in said rotatable plug, said cap
havi ng an upper contour rounded to a partially cylindrical shape to match
an outer contour of said rotatable plug. 10. The | ock and key conbi nation
according to claim9, wherein said upper contour of said cap self-aligns
said cap so it seats properly in said hole.



