[err]’l LOCKI NG APPARATUS The present invention rel at ef t40s/oeElr mHAS BEEN
appar at us generaIL and nore partigularly to key bl ank}, keyBEEEKDEka an
"'key con®inationsi %ﬁgréat variety of key blanks and as OCKS ar e
known.: ‘I n the prlor art, key blanks include a generally elonga S uni tary
key cut-bearing portion with which is associated a key he ?WH | ga Zzﬂypes
of cylinder |ocks are also known. Rel emant patents include U S. Pat
4,377,082; 5,123,268; 3,287,945; French Patents 82.01.905 and 84. 03. 944 and
PCT publ i shed application 84.400. 60CKIBG APBARATYS77082 di scl oses a
cylinder-lock having a flat keyrEohse $iuRdfvelandy havi ng at | east one
~profile longitudinal groove extending fromthe end thereof to accommodat e-a
rib in the key-channel -of the cylinder |ock. The shank includes fixed key "
bits adapted to |nd$Rep|PFQﬁﬁﬂM e#QV?nt%¢naRgﬂﬁﬂﬂ@ertpockoching keppanskudes,

in the ar ea Of atl Yy an nsxcludeepg];:ttiglexlggf‘y k\io ?crgayaQHan g’n ynéo’vaglng k]e.gcks

actuated thereby.

BACKGROUND OF THE INVENTION

A great variety of key blanks and associated locks are
known. In the prior art, key blanks include a generally elongate
unitary key cut-bearing pbrtion with which is associated a key
head. Varioﬁs types 6f cylinder locks are also known.

Relevant patents iﬁclude U.Ss. Patent 4,377,082;
5,123,268; 3,287,945; French Patents 82.01.905 and 84.03.944 and
PCT published application 84.400.694.0.

| SMY OF THE INVENTION

The present inﬁention seeks to provide an improved key
blank, key and lock.

There is thus provided in accordance with a preferred
embodiment of the present invention a key or key blank including
a generally elongate shaft portion defining a key combination
surface adapted to have formed thereon key cuts which define a
key combination,-the key blank including a movable insert élement
retained w1tﬁ11 the elongate shaft portion, the movable insert
element Being displaceable in a single direction, outwardly from
the key combination surfacé.

There is also provided in accordance with a preferred
embodiment of.the present invention a key or key blank including

a generally elongate shaft portion defining a key combination
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bit, said novable key bit being adapted to be contro
the key- channel such that when the key is inserted, ||i fHISr8HEETHARHBEEN
cauxiliary tunbler into a position which allows the cyli ndeREBBAGEBRf th
|l ock to be rotated. DE-A-34 24 307 discloses a |ock €y conbl nati on
based on a cylinder lock, including a rotatable core with a key channel. A
key can be inserted into the key channelz to push or turn bl ocking el enents,
in order to switch the | ock fron13gloc$ed to an unl ocked nopde, such that

the core CHHF 1S uPARRECTH® HaYehLormer| Lhergnly AtaAdSHRRIINEEE atiBRe 2

el ement | RyOEEP ' o]V SYS el Mol he_ fl at
s!des.ofmpﬁgﬂgﬁgfy. fnygﬂggﬁgigggggﬁgp,P%ﬁi%%ggekgﬁéﬁﬁ$%§f%h%oggg n%nt% a
W deni ng qfeyicoh®ibytiBANStHY keR’ blEnkoif€Budity bhRosaBNE Gfsel-Beek8ient
channel or by nagnetic forces. A displaceable mechanic or nagnetic bl ocking
el enent i srediaim@dedwiibhimi theniedengageoshafc hmortiloa, ctile ctombie | $nsert
positioned on the key in perpendicular orientation relative to the key
bits, and S¥RIIRAOAETARISET iLaey 2L 0RE| BRChH YRS &8YaFut% the ot her
tumblers is requ'reghégetnﬁ;C%hh@%%%na£f§r$rovided in accordance with a

preferred embodiment of the present invention a key or key blank
including a generally elongate shaft portion defining a key
combination surface adapted to have formed thereon key cuts which
define a key combination, the key blank including a movable
insert element retained within the elongate shaft portion, the
movable insert element being selectably configurable to provide
multiple combinations.

In accordance with one embodiment of the present
invention, the movable insert element is configurable prior to
its insertion in the key blank. )

In accordance with another preferred embouiment of the
present invention, the movable insert e}ement may be conf;gurable
following its insertion in the key blank. Preferably the
configuration of the.mdvable insert elemeﬁf can be carried out
using the same key cutting apparatus used for .cutting the
remaining key cuts on the key blank.

.The key blank may also comprise a retractable cover
membér. for covering part of the shaft including the movable
insert element, when it is not inserted in a lock keyway.

Preferaﬁly, the key blank is a reversible key blank
arranged to have formed thereon a pair of opposite key

combination surfaces and includes a pair of movable insert
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EP- A-0 431 550 discloses a key for use with a | ock
conprises a profiled blade provided with a row of
and a.contirol elenment in the formof a pin accomo

novement

j-ﬂﬂS&%&ETGﬂ%SBEEN
at ed RéPLACEDSvVer

in a bore extending through the key bl ade!

di scl oses the technical features defined in the preanbles of clains 1,

and 13 of the present application. The problemin the prior art devices
be sol ved &lerdiesyr esaoh | assydiated | @3thn @t dhe thevakbe RidmbanaweBhS Of
prior art devices, as in EP-A-0 431 550, require a special and non-stan
type of cy$Whdgespody. This problemis overcone by the present invention as

cl ai ned.

i nvention are set f

Hereinbelog%sone features of different enbodinments of the clai

CRCCqTRATSS With e BFSVEIRRS STORELBERE . Whe ANen

preferred gffipdifRNbyOfiotSovable insert elements may be provided having

the same or different configurations. In such a case, depending
on the orientation of the key it is operative to operate two
different and mutually exclusive master key systems.

Additionally in accordance with a preferred embodiment

edge

6
to
dard

med

of the present invention there is provided a lock cylinder con-

figured to be operated by a key of any of the types described
hereinabove, the lock comprising:

a housiﬁg;

a plug disposed in the housing, arranged for rotation
relative thereto and defining a keyway; |

‘a first plurality of chambers formed in the housing and
a second plurality of chambers formed in the- plug on one side of
.the keyway and being arranged such that each one of the first
plurality of chambers extends coaxially with a corresponding one
of the second pluralit? of chambers, when the plug is in a £first
rotational orientation relative to the housing;

first pin assemblies being disposed in the £irst
plurality of chambers and second pin assemblies being disposed in
the second plurality of chambers;

a2 third pin assembly being disposed in the plug on a
side of the keyway opposite to that of the second pin assemblies

and being operative to uige said movable insert element outwardly

into engagement with one of the second pin assemblies.
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present invention a key or key blank includin
portion defining a key conbination surface ad ﬂﬁ% t hereon
key quts which define a key conbination, the 7%ié%%&§kﬁ? a novabl e
insert elenent retained within the elongate S ljvabl e
insert el ement being displaceable in a single dlrectlon outwardly fromthe
key conbi nati on sur, ac There is also provided in accordance wth a

preferred enbodi mermt ot OfeS ks MY St PERLAY R oA eFubtake i deingdi ng
a general Ly fc'.)@l@gaétﬁ:hsgéfE RN 11U dely %aﬂgo@kk&y ac%’g%'r”?fnif’#] It%’cfli ace

adapted to have forned thereon at a ‘sib uent tine ura of key

cuts arranged in a InoWacebBiddndeey wilths def ppererkay féﬁbbdmﬁéntf)n,oﬁ h&:hléey

bl ank including a novable insert elenent retained within the el ongate shaft
portion, PHesembyabinwengien: themauakder ingedtt elenentalisnfowwerh notlof akey
cuts. There | s _additi.gnal l ovjded in accordance with a preferred

enbodi nent6FSE hepr d&8nfH ﬁﬁ%eeh ﬁa(ﬁ-}ng ROy tBe RIe siLSCELiAR| 2R ey key

general |y 6L PR fors At EabEr ']

Additionally in accordance with a preferred embodiment

erally elongate shaft

of the present invention, the movable insert element may operate
with telescopic plug pins.

The present inyention also seeke to provide an improved
cylinder lock which overcomes the limitations of the prior art.

There is thus provided in accordance with a preferred
embodiment of the present invention a cylinder lock including a
lock shell having a cylindrical bore formed therein, a plug
arranged for rotation within the cylindrical bore, the plug
having a plurality of ennular grooves formed on an outer surface
thereof, tne plug being formed with a keyway communicating with
.the outer surface; a hive, including a_ plurality of pin assen-
blies therein and being arranged for operative engagement with a
corresponding pluraiity of plug pin assemblies located within the
plug and a key having a plurality of exterior surfaces, one of
which being an edge surface which communicates with the outer
surface of the plug, the cylinder lock being -characterized in
that the hive includes at least one protrusion which is arranged
in ﬁuxtaposition with at least one of the plurality of annular
grooves and the key.is formed with at least one groove at its
edge sorface corresponding to the at least one protrusion.

In accordance with a preferred embodiment of the

R
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[err] [err] portion defining a key conbi nati on surface adapted to have
formed thereon key cuts which define a key conbi nati gg—the

i ncludi ng a novabl e insert elenent retained within t*enasqngﬁﬂeﬂéhaEEN
portion, the novable insert el enent being sel ectablyjconfiBaPACEDt 0
provide multiple conbinations. In accordance with on&e it ol _tne
present invention, the novable insert el®ement is configurable prior to its
insertion iprekbatkeynwiiilon, | NntRECONdange Webpnadotieh %%ersééiiarmgg,:grmnt
of the present invention, the novable insert elenent may be confi gurablie
fol | owi ng iresesaser tomnen of hthék eax i rdmie. sReEheeahl yinigh@eepahdtlaid oroof

t he novabl e insert element can be carried out using the same key cutting
appar at us UE8d®f9? WHEAGRy thREE%enai ni ng key cuts on the key bl ank.

Further in accordance with a preferred embodiment of

the present invention, there is provided a key blank having an
elongate shaft portion.including a pair of side surfaces ar-
ranged to receive pin positioning recesses and a pair of edge
surfaces, at 1least one of which is formed with at least one
groove extending thereacross in a direction perpendicular to the
longitudinal axis of the elongate shaft portion.

_ - Additionally, in accordance with a preferred embodiment
of the present invention, there may be provided additional
protrusion bearing members associated with the lock shell and
having protrusions extending into one or more of the annular
grooves on the plug.

In accordance with a further embodiment of the inven-
tion, there is provided a cylinder lock including a lock shell
having a bore formed therein, a bore lining element disposed in
the bore and defining an inner bore having at least one annular
protrusion therein, a plug arranged for rotation within the inner
bore, the plug having at least one annular groove formed on an
outer surface thereof, the plug being formed with a keyway commu-
nicating with the outer surface; a hive, including a plurality of
pin assemblies therein and being érranged for operative engage-
ment with a corresponding plurality of plug pin assemblies locat-
ed within the plug and a key having a plurality of exterior

surfaces, one of which being an edge surface which communicates
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The key bl ank may al so conprise a retractable cover nenber for covering
part of the shaft including the novable insert el enen ke t15 '
inserted in a |lock keyway. Preferably, the key bl ank sﬂﬁSﬁ%ﬁgﬁﬁgiég%ggﬂ
bl ank arranged to have forned thereon a pair of opposlite ke§ER i

surfaces and includes a pair of novable insert el enents,—each associ ated
wi th one of the key conbination surfacegs. In accordance wwth a preferred
enbodi ment _of the invention one or nore novable insert elenents may be

provi ded WabRng-itheO8hfE ofUtfadednttheoplngurthe osylipdesudick cheang
dependi n rientation af, the key i.t is, operative to, operate two
di 1I‘O fer en'? cgﬁﬁé% ruazleﬁytigxgﬁﬁ%&/ £t é E%W%?s‘?’&ﬁ’s .atAga?f’f | $TPRVE
accor danc : r ryyestelel] i r LN td S
o ovi dod. St)'Lp Rda BUEFRE EITIMEHTHNING| £8NONOTHL Uk WAL didR SRR

cylinder configuredtt ashapppetiaitadi had key¥ ©f1BMerolotieot WIS peeseht bed
her ei nabove, the | ock conprising: a housing;
invention may be employed in any suitable application, such as

door locks, padlocks and the like and may appear in any suitable
configuration.

It is a particular feature of the present invention
that the ward is retained in place by the body pins which prevent
removal of the ward even when a correct kéy is inserted into the
keyway. The only practical way to remove the ward is by removing
the pin and spring assemblies.

The structure of the present invention enables the
ward, which may be made of hardened metal, to provide additional
protection to the body pins and to the shear line defined between
the plug and the wafd. )

Additionally in accordance with a preferred embodiment
.of the present invention, the protrusions formed on the ward act
to prevent the operation of the well-known technique of inserting
shims between the plug and the 1ock shell.

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 pictorial illustrations showing two
types of locks and keys;

Figs. 2A and 2B are pictorial illustrations of a key

blank and a key, respectively;
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[err] 4 [err] a plug disposed in the
housi ng, arranged for rotation relative thereto and defining a keyway; a
first plurality of chanmbers formed in the housing and a second plurality of
chanbers forned in the plug on one side of the keyway and bei ng arranged
such that each one of the first pIurallty of chanbers extends coaxially

with a correspondi ne of t sggon pluralit hanbers, when the plug
isina first rota?g%%al %ﬁleggat g T%I&%Ff@ t% sitngistiastons n

assenbl i egali N@16hgPOBEskd T1he £ifsie B:W. a'z'st yaﬁé Ghanherse Ay t%ﬁoc dd pin
;

assenbl i es being disposed in the second plurali'ty of "chambers:; pin
assenbl y duief Teyetits pessoples bife the ugomst ructiida aﬁdtd&md«ﬂ)ﬂqayoﬁ)pmﬂatkﬂet 0
t hat of the second pin assenblies and being operative to urge said

lnsert elements in a key;

Fié. 4 is a sectional illustration of a lock cylinder
having a key inserted therein;

Fig. 5 is a partially cut—way pictorial illustration of
part of the plug of the lock of Fig. 4, taken along lines Vv - V¥
of Fig. 4;

Fig. 6 is a planar illustration‘of the keyway of the
plug of Fig. 5, taken along the line VI in Fig. 5;

Figs. 72 and 7B are partially cut away sectional
illustrations . of the operation of two differently configured
movable inserts in . engagement with telescoping plug pins;

Figs. 8A and 8B are pictorial illustrations of a key
blank and a key: ‘

Fig. 9 1is an illustration of a disassembled non-
rotatable movable insert assembly particularly useful for con-
figuration with conventional key cutting devices; |

' Fig. 10 is a sectional illustratian of the assembly of
Fig. 9 taken along the lines X - X in Fig. 9; . |

,F;g. 11 is' an illustration of a disassembled non-
rotatable movable insert assembly particularly useful for insert
configuraﬁion with key cutting apparatué;if

Fig. 12 is a sectional illustration of the assembly of
Fig. 11 taken along the lines XII - XII in Fig. 11;

Figs.-13, 14 and 15 are illustrations of thrse differ-



novabl e i nsert el enent outwardly into engagenent with one of the second pin
assenblies. The lock cylinder may be enpl oyed in any suitable kind of |ock,
such as a‘door |ock, a padlock or a gear-shift lock. In accordance with a
preferred enbodi nent of the present invention, the novable insert el enent
is formed with a recess on its surface facing in the sane direction as the

key cpnbirsﬁ&(Hbﬁyibtaggblé&&ﬁgéﬁqn@bhfi'@rggﬁgﬁganpe wth a preferred
enbodi ment of the present invention, the novable insert elenent nmay operate

with tel escopic plu§iginsé iEher picsotial herlystowitded ofh aagdiddseelsckh a
preferred enbodi ment ,of the present invention | ock and key conbination
wherein the |ock isFa9cylthdé® | 88k PHelefRthg VA eWocklbweratigni ngfa the

cylindric f orned rein,..a plug arranged for rotation within the
iy SRER pEHE A8

cylindric Vi a plurality of annular grooves forned on

‘an outer surface theigotys e PLGEel sy fONMIILY S KEIKRL:COITURIGR! | NO
with the outer surface; a hive, “including a plurality of pin assenblies
t herei n antbddei ng arranged for operative engagenent with a

Fig. 19 is an exploded view illustration of the
cylinder lock of Fig. 18;

Fig. 20 is a sectional illustration taken along the
lines XX - XX of Fig. 16;

Fig. 21 is a sectional illustration taken alﬁng the
lines XXI - XXI of Fig. 18;

Fig. 22 is an illustration of a double sided key blank
usefui with the apparatus of Figs. 16 - 21;

Figs. 23A and 23B are respective perpendicular section-
él illustrations of a‘padlock, Fig. 23B, being taken along the
lines B - B in Fig. 23a;

Fig. 24 is an illustration of the engagement  of the
key, plug, hive and pins in the lock of Figs. 23A and 23B;

Fig. 25 ié an exploded view illus;ration corresponding
to Fig.-24; and

Fig. 26 is a pictorial illustration of the key in the

padlock of Figs. 23A - 25.



corresponding plurality of plug pin assenblies | ocateg=pit-hi d
a key having a plurality of exterior surfaces, one of jivHisisHeeTMASBERN]
surface which comunicates with the outer surface of fhe plrERLAGED cylirper
| ock being [err] 5 [ er F—eteracterrZee—F
that the hive includes at |east one protrusion which is arranged in
juxtaposition with arheash SARMIIIR BEUL Addskrdkp2 Bl Aglihooves and the
key is formed with at |east one groove at its edge surface corresponding to
the at |east one prRefesemte | Dsacoowdanee Webh igy.ef gar egn@migdi gBREHOf
the present _invention, the key is formed with pin positioning recesses on
one of the dRugErake s tkaYe anflyeyibindepdiodke abastiurtiede apdgeperatiizee in

' ith.a preferred enbodi nent of the present
t her eof . F%E%%%&ah?e%ﬁﬁﬂ{%Fg%gfg4red enmbodiment of the present .invengion.

Fig. 1A illustrates a door lock 10 employing a cylinder 12 and
key 14 according to the present invention, and Fig. 1B
illustrates a padlock 16 employing a cylinder 18 and key 20
according to the present invention.

S—— Broadly speaking, the key and the key blank used to
produce the key are characterized in thaé they include at 1least
one . and preferably two movable insert elements having at least
one of the following characteristics:

The insert element is arranged for movement in a single
direcgiqn perpendicular to the plane of the key and the ' lock
keyway.

.. The insert eiement is non—rotq?ablg with reséect to the
remainqgr of the key.

| The insert element is selectably configurable so as to
defing a plurality of different permutation;.

The insert element includes a recess.

The insert element is arranged to lie along a row of
key guts conventionally formed in the key and thus operates a
conventional plug pin of the lock.

A pair of insert elements having different configura-
tionéfare associated with opposite key combination surfaces, thus
providing a double function key and key blank.

These and other features of the key blank, key and lock

of the present invention will be described hereinbelow with
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I nvention, there is provided a key blank having an el ongate shaft portion
I ncluding a pair of side surfaces arranged to receive pin positioning
recesses and a pair of edge surfaces, at |east one of which is forned with
at | east one groove extending thereacross in a direction perpendicular to
the longitudinal axis of the elongate shaft portion. Additionally, in
accordance with a preferred enbodi nent 1§f the present invention, there may

be provi dedeaddhtl 03! il YehHEhRD: REATHAOLIRADELS ASI0GAl e WA de f ock

shel | and having protrusions exten g 1nto one*or "hore of anitaf

grooves orolpgeRbhgivé N FictOtdanse td Rovel UrtiQIr&abed MRt Ofnddition
i nvention, there is provided a | ock and key conbi nation wherein the lock is

a cyl i ndewhiigbkifnappiicable tocdknyimililtabdei oglindmr dokér gedtetier ein, a bore
l'ining el enent disposed in the bore and defining, an inner bore having at

| east one annul ar PFAFRAGEN Lher¥h, T8IBI uBC arFidfyed 2Por 3Rdt AR o¥hdiShi n -
Ler " UBEAPE P Y RURAE B 4y 0E SRR LR, SR S0
with the guf encedrdanee &ifthVea igidfddrad acmbddAtdity @f PtRe present
invention. The common features of the key blank 22 and the key 24
will now be described using identical reference indications.

Both the key blank 22 and the key 24 comprise a
generally elongate shaft portion 26, preferably, but not
neceésarily including first and second opposite planar surfaces
28 and 30, at least one of which constitutes a key combination
surface 30 which is arranged to have formed thereon a plurality
of key cuts 32, which define a lock combination in a conventional
manner. When the key blank 22 and the key 24 define reversible
keys, Dboth of planar surfaces 28 and.fso constitute key
. combination surfaces.

. Preferébly, each key combihation surface- 30 also
defines elongate keyway guides 34, which fit in comfiguration to
protrusions defined in the interior of the keyway in the
corresponding lock, which will described hereinbelow. Some or all
of key cuts 32 may be formed over guides 34.

. In accordance with a preferred embodiment of the
present invention a movable insert element 40 is retained in
shaft portion 26 for motion, preferably in a single direction

only, perpendicular to,'i.e, in and out of the key combination

surface 30. In reversible key blanks, as shown in Figs. 2A and



assenblies therein and being arranged for operative engagenent with a
corresponding plurality of plug pin assenblies |ocated within the plug and
a key '‘having a plurality of exterior surfaces, one of which being an edge
surface which conmunicates [err] [err] 6 with the outer surface of the
plug, the cylinder |ock being characterized in that the key is formed with
at | east one groove at _its edge surface ldorresponding to the at |east one
prot rusi on.2B+ 3 Bakh Rl qricedtehntdirreted modable oblksardy ehenentid difed dre any

SulLap! ¢ ARkl oy SHTE 83000 40P enPRYL 0K AN DS bR B IR
a key combination surface.

In accordance with a preferred embodiment of the inven-
tion the pair of oppositely-directed movable insert elements may
have different configﬁrations and positions. More than two
movable insert elements may be provided with the same or differ-
ent configurations and positions along the blank. In such a case,
depending on the orientation of the key it is operative to oper-
ate two different and mutually exclusive master key systems, each
of which is operated by a different insert element configuration.

Reference is now made to Figs. 3A - 3D which are _téken
along the 1lines III -~ III in Fig. 2B and illustrate- four
different examples of movable . insert mountings and
configurations.

In the embodiment of Fig. 3A,.the shaft 26 is formed
with a'two step bore 42 for each insert element 41 and the insert
.element 41 is preferably integrally formed with a plug pin
engaging bortion 44 having a facing end 46 which can be
selectably configure& to provide various combinations, preferably
a socket 48 of a desired depth; a broadened intermediate portion
50 and a narrowed pusher pin engagement portion 52. A retaining
ring 54 preferably retains the insert elemgpg_ 41 against
disengagement from the shaft portion 26 in"_bﬁe direction and
engagement of intermediate portion 50 with a shoulder 56 retains
the insert element 4i against disengagement from shaft portion 26
in the other direction. .

In the embodiment of Fig. 3B the same insert element 41



configuration. It is a particular feature of the present invention that the
ward is retained in place by the body pins which prevent renoval of the
ward even ‘when a correct key is inserted into the keyway. The only
practical way to renmove the ward is by renoving the pin and spring
assenblies. The structure of the present invention enables the ward, which
may be made of hardened netal, to provil2 additional protection to the

Do Pors, B9 S SpBARebf O U5 151, B ST Io R S, MR o
| nvent i on, sine1 & sHoudkPNBot O MY QN ph-B6i & d 16k d0aPheY¥EPleddle QRBEALI ON
of the well-known techni que of |nserP|ng shinms between the plug a%% t%e
| ock shel | 627hewhighr eaecbmmodabesnta marrow! perigieralupdetstoish 64andfr a
appreciated nore fully fromthe followi ng detail ed description,
swaged retaining ring 66. Here also the two insert elements 41
are differently configured, so as to enable the key to be useful
for two different locks depending on the orientation of the key
in the keyway. _

In the embodiment of Fig. 3C, a different type of
insert element 70 is shown and is preferdbly integrally formed
with.a plug pin engaging portion 74 having a facing end 76 which
can be selectably configured to provide various combinations,
prefergbly a socket 78 of a desired depth and a broadened portion
80 defining a pusher pin engagement surface 82. A retaining ring
84 is partially seated in a peripheral key cut 86 formed in
portign 74 adjacent end 76 and preferably retains the insert
elemeqt 70 against disengagement from the shaft portion 87 in one
-direcgion and engagement of a shoulder between portions 74 and 80
of insert element 70 with a corresponding shoulder 88 in a bore
retains the insert element 70 against diséhgagement from shaft
portion 87 in the other direction. Bore 90 also defines a
broadened portion which accommodates retaining ring 84.

' In the embodiment of Fig. 3D, yet another type of
insert element 100 is shown and is preferably integrally formed
with- a plug pin engaging portion 101 having a facing end 102
which can be selectably configured to provide various

combinations, . preferably a socket 104 of a desired depth, and a

broadened portion 106 defining a pusher pin engagement surface



taken in conjunction wth the drawings in which: Figs. 1A and 1B are

pictorial illustrations showing two types of |ocks and keys.; Figs. 2A and
2B are pictorial illustrations of a key blank and a key, respectively;
Figs. 3A, 3B, 3C and 3D are sectional illustrations taken along |ines
[Tl - 11l of Fig. 2B, and illustrating four different exanples of the
construct ixys.and FBESid Il Qing0YEbEeqh IERY i NBLRUBAL Ss ithe? thBYor Bl Indkd S 2
sectional illustration of a lock cylinder having a key inserted therein;

Fig. 5 is laopast swagsed ax -indjcpted oat atefiddenslr atineralofl ipatd oétdire tHeug of
the lock of Fig. 4, taken along lines V - V
insert element 100 against disengagement from the shaft portion
114 in one direction. Engagement of a shoulder between portions
101 and 106 of insert elemenf 100 with a correspondinc shoulder
116 in bore 110 retains the insert element 100 against
disengagement from shaft portion 114 in the other direction.

Reference is now made to Figs. 4, 5 and 6, which
illustrate a 1lock cylinder in operative engagement with a key
constructed in accordance with a preferfed embodiment of the
present invention. It is to be appreciated that although the key
illustrated at reference numeral 120 in Fig: 4 is the embodiment
shown in Fig. 3A, any suitable embodiment of key may be employed.

The lock cylinder of Figs. 4, 5 and 6 comprises a
housing 122 ‘and a plug 124 vhich 1is arranged for rotation
relative thereto and défining a keyway 126.

A first plurality of chamberc 128 are formed in the
.housing 122 and a second plurality of chambers 130 are formed in
the ©plug on one side of the keyway and are arrangcd such that
each one of the first plurality of chambers 128 extends coaxially
wiﬁh a corresponding one of the second plurality of chambers 130,
when the plug is in a first rotational orientation relative to
the housing, as shown in Fig. 4.

A plurality of first pin assemblies 132, which are
preferably telescopic pin assemblies having a plurality of
concentric pin portions as shown 1including a spring 131, are
preferably disposed in the first plurality of chambers 128 and

are retained therein by plugs 134. A plurality of second pin



of Fig. 4, Fig. 6 is a planar illustration of the keyway of the plug of
Fig. 5, taken along the line VI in Fig. 5, Figs. 7A and 7B are partially
cut away 'sectional illustrations of the operation of two differently
configured novable inserts in engagenent with tel escoping plug pins; Figs.
8A and 8B are pictorial illustrations of a key blank and a key; Fig. 9 is
an illustration of a disassenbl ed non-14o0tatabl e novabl e i nsert assenbly
particularly useful for con- figuration with conventional key cutting

devi ces; Risgembdi¢s d3§ectwh®th are |prafieanbdy belesropisserbhy agfsembdies

t aken alogg t. he I|ne

| f
di sassenb"&y or? ‘H:ta&liltg nﬂga‘g‘?récan%égt pbgs%?f'ﬁtllf%%alr ?ngﬁtxﬁr{/oz?g]eu?
for i “Se”d_iEBBEé&Wfr{ 9% WebBnd Syt 1i1tY9oRPRRAMIIS 130. A shear line

138 is defined between the facing surfaces of the respective
pluralities of first and second pin assemblies 132 and 136, when
the proper key is located in its proper location in the keyway
126 in engagement with the second pin assemblies.

In accordance with a preferred embodiment of the
present invention a third pin assembly‘l40 is disposed in a
suitable single shoulder bore 142 in the plug 124 on a side of
the keyway 126 opposite to that of the second pin assemblies 130
and is operative to urge a movable insert element 150 outwardly
from the key combination surface 152 of the key 120 into
operative engagement with one of the second pin assemblies 130.
Alternatively, the movable insert element 150 may operate against
‘an additional pin assembly which is.‘not normally found in
conventional cylinders.

In the illustrated embodiment, the movable insert
element 150 may be identical to insert. element 41 in the
embodiment of PFig. 3A. The third pin assembly 140 preferably
includes a pusher pin 154 having a rounded forward surface 156
and a broadened end portion 158, which is retained against
disengagement fromlplug 124 by a retaining ring 160. A spring
162, . which is stronger than the spring 131 of pin assembly 132,
urges pusher pin 154 forwardly into displacing engagement with L
portion 52 of imnsert elément 150, thus urging insert element 41

into operative engagement with one of the second pin assemblies



Fig. 12 is a sectional illustration of the assenbly of Fig. 11 taken al ong

the lines XIl - XIl in Fig. 11; Figs. 13, 14 and 15 are illustrations of
three- differ- 8 ent non-rotatable insert configurations; Fig. 16 is a
pictorial illustration of a cylinder lock; Fig. 17 is an expl oded vi ew

illustration of the cylinder |ock of Fig. 16; Fig. 18 is a pictorial
Il lustrati of _an r cylinder lock; RiPg. 19 is an expl oded vi ew
iIIustratiggobfagﬁgkgﬁTinder |l ock of Fig. 18; Fig. 20 is a sectiona

il lustration taken fﬂé@ngghhﬁe protrusions 164 are illustrated in Figs. 5
and 6.
| Fig. 4 illustrates insert 41 having a socket 48 formed
at surface 46 thereof. Figs. 7A and 7B illustrate other possible
configurations of the forward surface 46 of insert 41, which
enable various lock combinations to be realized thereby. In Fig.
7A, the forward surface is flat, as indicated by reference
numeral 170. In Fig. 7B, the forward surface 172 is a combination
recess and central protrusion. It is app;eciated that any other
suitable surface configuration may be provided. -

Reference is now made to Figs. 8A and 8B which illus-
trate an alternative embodiment of the key blank and key of Figs.
2A and éB wherein the movable inserts 180 are located beyond the
normal Kkey cuts 182 and keyway engaging guides 184. In such a
case, an additional plﬁg pin and ﬁousinq_pin_(not shown) must be
provided for being operated by the movable iﬁsert.

It is a particular feature of the present invention
that the configuration of the plug pin engagement surface of the
movable insert may be selectably configured either as part of the
manufacture of the key blank, or thereafter; when the key cuts
are being made. In the latter case, the same machinery used for
éutting the remaining key cuts can be employed for configuring
the plug pin- engagement surface of the movable insert element.
This.is made possible by impeding rotation of the movable insert,
as is illustrated in Figs. 9 - 15.

Reference is now made to Figs. 9 - 15 which illustrate

the construction and mounting of a non-rotatable movable insert



lines XX - XX of Fig. 16; Fig. 21 is a sectional illustration taken
along the lines XXI - XXI of Fig. 18; Fig. 22 is an illustration of a
doubl-e sided key bl ank useful with the apparatus of Figs. 16 - 21; Figs.

23A and 23B are respective perpendicul ar section- al illustrations of a
padl ock, Fig. 23B, being taken along the lines B- Bin Fig. 23A;, Fig. 24
is an illustration of the engagement ofieéthe key, plug, hive and pins in the
lock of FicgemeR8A aNd 23Ry Ewnk 25Aé Ssétih §hPFeg8d ¥id 1 hbusty atiRn
corresponding to Fig. 24, and Fig. 26 is a pictori al |IIustrat|on OF t he

key in théenpedtocélerient @90 BA be Afenerally identical to insert element
41 of Fig. 3A with the additional provision of a radially extend-
ing protrusion 202 which seats in a corresponding recess 204 in
a bore 206 formed in the key blank shaft 208. The movable plug
may be retained, similarly to the embodiment of Fig. 3A, by a
retaining ring 210 in press-fit engagement with a portion of
bore 206.

According to an alternative embodiment of the present
invention, as seen in Figs. 11 and 12, a movable insert element
220 'may be generally identical to insert element 41 of Fig. 3A
with the additional provision of one or more radially extending
recesses 222. The movable plug is retained against rotation by a
retaining ring 230, which is formed with protrusions 224 which
corresponding to and seat in recesses 222, which is held in non-
rotatable preés-fit engagement with a portion of a bore 232 in a
-key blank shaft 234.

Figs. 13, 14 and 15 illustrate three additional illus-
trative examples of non-rotating movable insert elements, indi-
cated by reference numerals 240, 242 and 244 which may be re-
tained in a corresponding suitably shaped bore 250, 252 and 254
in corresponding key blank shaft portions 260, 262 and 264. The
insert elements of Figs. 13 - 15 are typically retained agginst
disengagement by swaging of the respective bores.

It is to be appreciated that any suitable type of non-
rotating movable insert elements may be employed. Their

configuration and mounting is mnot 1limited by the examples



[err] 9 Reference is now made to Figs. |IA and IB which illustrate
a key and cylinder |ock constructed and operative in accordance with a
preferred-enbodi nent of the present invention. Fig. IAillustrates a door

|l ock 10 enploying a cylinder 12 and key 14 according to the present

I nvention, and Fig. 1B illustrates a padl ock 16 enploying a cylinder 18
and key 20 according to the present invention. Broadly speaking, the key
and the keydyidek ndseth.to produce the key are characterized in that they

i nclude at | east one and preferably two novable insert el enments having at
| east one of the.foReberemrehdsachewi shadss: thh&igaserd, el e@edt 20 s @ricinged
for nmovenent in a single direction_perpendicular to the plane of the key
and t he |.ddlustrate a cylinder lock constructed and operative in
accordance with a preferred embodiment of the present invention.
The cylinder 1lock, which may be a single cylinder or - a double
cylinder, as shown, of any suitable configuration comprises a
lock shell 310 having at least one elongate generally cylindrical
bore 312.

In accordance with a preferred- embodiment of the
present invention, there is disposed in bore 312 a plug 314 which
is afranged'for rotation about the longitudinal axis 316 of bore
312 and which is férmed with a plurality of annular grooves 318
on an outer surface 320 thereof, the grooves 318 extending
generally in planes perpendicular to longitudinal axis 316.

Disposed in lock shell 310 is a hive element 322, which
is referred to herein generally as a hive, which contains a
plurality of pin and spring assemblies 324 which may be of
entirely conventional construction or may be telescopic, as shown
in applicant's U.S. Patent 5,123,268. Hive 322 is formed with a
surface 326 which effectively forms part of the immner facing
surface of bore 312. This surfaée is formed with bores 328
through which respective body pins 330 and plug pins 332, which
form part of pin and spring assemblies 324, extend.

In accordance with a preferred embodiment of the
present invention, surface 326 is formed with one or more protru-
sions 334 which are configured and located such that they lie in

one or more of annular grooves 318 of plug 314. Protrusions 334

are preferably in the form of grooved protrusions which extend



keyway. The insert element is non-rotatable with respect to the remainder
of the key. The insert elenent is selectably configurable so as to define
a plurality of different permutations. The insert elenment includes a
recess. The insert elenent is arranged to lie along a row of key cuts
conventionally fornmed in the key and thus operates a conventional plug pin
of the lock. A pair of insert elenents I8aving different configura- tions
are associated with opposite key conbination surfaces, thus providing a
doubl e furidongn kh¢ mn@ewbimlcahe@etemtd oft Rer fFee3d6ess ofshdwn k ey

bl ank, key and Ioc t he Br sent invention will be described hereinbel ow
Wi th [err] 17, they ne not necessary be so configured.

Normally, as in the illustrated embodiment of Fig. 17,
the hive element 322 is separate from the remainder of the hive
in which the pin and spring assemblies 324 are 1located.
Alternatively, the entire hive may be formed as a single piece.

Additionally in accordance with a preferred embodiment

of EEEN invention, one or more inserts 340 are additionally
provided, having corresponding edge "surfaces 342, which
effectively form part of the inner facing surface of bore 312.
These inserts may also be provided with one or more protrusions
344 whigh are configqured and located so as to lie within annular
grooves' 318. Inserts 340 may be retained in slots 346 formed in
the lock shell 310. '
o o~ It is é particular feature of the present invention
that ithg provision of protrusions 334 6ﬁ hive 322 requires that
-the key blank used to form a key suitable for use with the
cylinder should be configured to have corresponding grooved
recesses thereon. Since such grooved reces§;s cannot be formed by
convent;?nal key.cutting apparatus, they must be present in the
key blank produced by a manufacturer.

This arrangement allows the = manufacturer the
possipility of controlling a relativély large number of different
key -blank configurations. The provision of multiple elements
having inner facing protrusions communicating with the interior

of bore enables key mastering to be carried out in a convenient

manner. It also can be used to limit angular rotation of the key.



10 reference to the remainder of the drawings in order to provide a

conpr ehensive picture of the novel features of the invention which is
applicable to any suitable cylinder |ock context. Reference is now nade to
Figs. 2A and 2B which illustrate a key blank 22 and key 24 constructed and
operative in accordance wth a preferred enbodinment of the pr esent
i nvention. The common features of the ké&$ blank 22 and the key 24 will now
be described using iRREgYanSE r&$ erkow avddeditoaFigns. 180t 1ot Iaedkeg’l blvanik:hZZ

and the ke 0 se a neral ly. el ongate shaft portion
pr ef er abl y%‘ﬁ ﬁfg'rgg?lot ccgiéﬁ‘?ﬁy }art uge 5‘4‘??%?‘1 aﬁd’dseCBHSr%*b‘p‘f%l t én
pl anar Surf%g§ &fcénd v%% h abp! C2tt e M} 5 &f é]]stt ! é"ft egnd K resent

conbi nati on sur ace 30 ch s arrange ave ornmed 't hér eon
plurality invention. The cylinder lock, which may be a single cylinder or a

double cylinder, as shown, of any suitable configuration
comprises a lock shell 380 having at least one elongate generally
cylindrical bore 382.

In accordance with a preferred embodiment of the
present invention, there is disposed in bore 382 a plug assembly
384 which includes a plurality of bore liner elements 385 and a
plug 386, which is arranged for rotation about the longitudinal
axis 387 of bore 382, and which is formed with a plurality of
annular grooves 388 on an outer surface 390 thereof, the grooves
388 extending generally in planes perpendicular to longitudinal
axis 387.

As seen in Fig. 19, parts of.the bore liner elements
385 define a hive element 392, which contains a plurality of
bores 398, through which extend body pins 400 and 402 which form
part of pin and spring assemblies 394 which may be of entirely
conventional construction or may be telescopic, as shown in
applicant's U.S. Patent 5.123.268. Bore liner elements 385 and
thus hive 392 is formed with an inner. surface -389 which
effectively forms part of the inngr.ﬁacing surface of bore 382.

In accordance with a preferred embodiment of the
present invention, surface 389 is formed with one or more protru-
sions 394 which are configured and located such that they lie in
one or more of annular grooﬁes 388 of plug 386. Protrusions 394

are preferably in the form of grooved protrusions which extend



of key cuts 32, which define a | ock conbination in a conventional manner.
When the key blank 22 and the key 24 define reversible keys, both of
pl anar surfaces 28 and 30 constitute key conbi nati on surfaces.
Preferably, each key conbination surface 30 al so defines el ongate
keyway gui des 34, which fit in configuration to protrusions defined in
the interior of the keyway in thezxorrespondi ng | ock, which wll

geser e Jerg) PUabouL EOU AL B 2] KU 22, BB DRod s guar gy 0o

In accor nce w I nen

i nvention gigoVMa ButNEREY RlAMABE ABckSsd8f B cBnBh@lteq.POrtion 26 for
notion, preferably in a single direction only, perpendicular to, i.e. in

and out of the key Tbhebi ceaperationf betwdén the repperstts e Kdpsbirahkd, as
shown in Figs. 2A and
Fig. 19 and a key 396 inserted into the keyway 395 of bore 386 is
illustrated in Fig. 21. Fig. 22 illustrates a preferred key blank
for a wherein different key blank groove arrangements 399 on the
two edges of key 396 can clearly be seen in addition to
conventional pin engaging recesses 397 on the larger surfaces of
the key'blank, which lie perpendicular to'the edges thereof. This
arrangement can be useful when a single key can be used for
opening two different locks, depending on the orientation of the
key in the.keyway. Alternatively, identical key blank groove
arrangements may be provided on both sides, as for a .reversible
key.
'i . Reference is now made to Figs. 23A and 23B, which
| -illustrate a cylinder lock of the type described hereinabove in
"the context of a padlock. Here the plug is indicated by
reference numeral 420 and the hive by reference numeral 422. It
is seen that the hive 422 has a plug facing surface 424 which is
formed ﬁith a plurality of protrusions which are configured and
located so as to be accommodated by one or more of a'plurality of
grooves 426 formed on plug 420. A key 430 is formed with edge
grooves corresponding to the protrusions 458 on plug facing
surface 424 of hive 422.
The lock and key arrangement of the present invention
- may be used for other tybes of locks as well. ~

Reference is now made to Figs. 24 - 26, which



11 2B, a pair of oppositely directed novable insert elenents 40 are
retained in shaft portion 26, each for operative association with a key
conbinati on surface. In accordance with a preferred enbodi nent of the
i nven- tion the pair of oppositely-directed novable insert el enents may
have different configurations and positions. Mre than two novabl e insert
el ements may be provided with the same 2r differ- ent configurations and
posi ti ons idily§§reRe bk intersgthon ehse kajepsAdi witom tiHador #20; atawd of
jve to oper- ate two different and nutually exclusive

?rggt greykiag)’_i!svf?s?gsré?tﬁrécr?‘ftﬁor PER | CUbet af @ THY 82 di FTIBIE FnseF t Ehenent
along 1 paeresn®| ff thd Rt ERER | SuliiSient tne WIEHERE SLEERTG
exampl es 420f ofMEN@hBve 422585t formé@PUMIHNES tota® G three protrusions
458, which are configured and located to lie within three of the
- five corresponding annular grooved recesses 426 in plug 420. An
edge surface 462 of key 430 is formed with grooved recesses 464
which correspond in location and sectional configuration to
protrusions 458, such that rotation of the plug 420 with the key
430 fully inserted into the keyway thereof, as indicated by
arrows 466, past protrusions 458 is permitted.

It is particularly noted that in accordance with a
preferrgd embodiment of the present invention, the plug pins 468
in hive 422 engage conventional recesses 470 formed on a side
surface of the key 430, which lies perpendicular to the edge
surface 462 of the key. It is noted that where a reversible key
_is provided, as shown in Fig. 26, grooved vrecesses 464 are
provided on both edge surfaces of the key blank.

It is additionally noted that grooved recesses 464 are
formed with a generally uniform cross section lying in planes
perpendicular to edge surface 462. ‘

It is appreciated that normally there will be a lesser
number of protrusions 458 than annular groove recesses 426, such
that a large number of different key blanks may be produced to
correspond to the large number of combinations of different
numbers and locations of protrusions 458.

It will be appreciated that a key blank, a key and a

lock operated thereby which combines any of the abové-desc:ibed



configurations. In the enbodiment of Fig. 3A .the shaft 26 is forned with
a two step bore 42 for each insert elenent 41 and the insert elenent 41 is
preferably integrally formed with a plug pin engaging portion 44 having a
facing end 46 which can be selectably configured to provide various

conbi nati ons, preferably a socket 48 of a desired depth; a broadened
internmedi ate portion 50 and a narrowed R&sher pin engagenent portion 52. A
retaining FeBfurdd, dHERFABEN1aFrBf dMp off e FBaCLtes AIHROMMNEN ﬁg?s. ggal nst
di sengagenment from the shaft portion 26 in one direction an

engagenent 16f wiblh eangedifatthepbeatwresOiniftigsa shodl 2er i56 alspavitshimhe thesert
el ement 41 agai nst di sengagenent from shaft portion 26 in the other

di rect i on. SFAPENRE i RLRSRRE OFNVSRELIOM the sane insert el enent 41

It will be appreciated by persons skilled in the art
that the present invention is not limited by what has been
particularly shown and described hereinabove. Rather the scope of

the present invention is defined only by the claims which follow:



12 as in the enbodi ment of Fig. 3A nay be enployed. Here, however, a single
shoul der bore 60 is provided, having a peripheral re
accommodat'es a narrow peri pheral protrusion 64 of a
66. Here also the two insert elenents 41 are differefpt
to enable the key to be useful for two different |oc

orientation of the key in the keyway. Im3the enbodiﬁEﬁT‘?ﬁ‘TTTJ_‘3€“—a
different type of insert elenent 70Ci & Bhbwh Sand i rally
formed with a plug pin engaging portion 74 havi ng i,l"ﬁ"ﬂ y”,gm& ch can
be sel ectaply configu hovid s conbi natt ols, Lprefes

i ke prii o B SEL Y

socket 78 of a desire and" a Broadened portion 80 deflnlng a pusher

pi n engagenent surfacegénerdiivet alBhgaté i Nehakt ipvrtaht idddinisgated &y, a
peri pheral key cut 86 forned in
combination surface adapted to have formed thereon key cuts which

define a key combination; and

at least one movable insert element retained within the
elongate shaft portion, the movable insert element being
displaceable in a single direction, outwardly from the key combi-
nation surface, said at least one movable insert element being

selectably configurable to provide multiple combinations.

2. A key blank according to claim 1 and wherein the key
blank is a reversible key blank arranged to have formed thereon a
pair of opposite key combination surfaces and includes at least
two movable insert elements, each associated with oné of the key

combination surfaces.

3. A key blank according to claim 2 and wherein at least

two movable insert elements have different configurations.

4. A key comprising:
a key blank according to any of the preceding claims
wherein said key combination surface has formed thereon key cuts

which define a key combination.

5. . & lock cylinder configured to be operated by a key
according to claim 4, the lock comprising: '
a housing;

a plug disposed in the housing, arranged for rotation

Sheet Has Been Replaced
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portion 74 adjacent end 76 and preferably retains-the insert elenment 70
agai nst di sengagenent fromthe shaft portion 87 |n one direction and

e eor rcspondt g shout aer o8 NRTNRERIRIAEEN. tﬁE T:mf '%Zéﬁ@f: : Eazl:%z:w:“:ewg
I

agai nst di sengagenent from shaft portidn 87 ©n fhe ot
al so defines a broadened portion which agcomopdates retaining ring 84.

In

90

t he enbodlrnﬁﬁahﬂVethereﬁp et dafiantheg 4 Weywafy i nsert elenent 100 i s shown
and is preferably integrally forned with a plug pin engagin ortion 101
having a facing end 2031%fk @turadaky °5e¢h%‘§19é7§t &Bryped b‘hft?ltfu 885“1‘503“‘1

provi de
dept h,

the keyway and being arranged such that each one of the first
plurality of chambers extends coaxially with a corresponding one
of the second plurality of chambers, when the plug is in a first
rotational orientation relative to the housing;

first pin assemblies being disposed in the first
plurality of chambers and second pin assgmblies disposed in - the
second plurality of chambers;

a third pin assembly being disposed in the plug on a

side of the keyway opposite to that of the second pin assemblies’

and being operative to urge said movable insert element outwardly

into engagement with one of the second pin assemblies.

6. Apparatus according to any of the preceding claims and

wherein said movable insert element is formed with a recess on

‘its surface facing in the same direction as the key combination

surface.

7. Apparatus according to any of the preceding claims and
wherein the movable insert element is configﬁrable to operate

with telescopic plug pins.

8. A cylinder lock comprising:

a housing having a bore formed therein;

a plug arranged for rotation within the bore[ the plug
having a plurality of annular grooves formed on an outer surface

thereof, the plug being formed with a keyway communicating with

This Sheet Has Been Replaced
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13 108. No retaining ring is required inasmuch as the top of a bore 110 is
swaged as indicated at reference nuneral 112 to reta i nt

100 agai nst di sengagenent fromthe shaft portion 11 EfHKbSéEﬁTﬁ%

Engagenent of a shoul der between portions 101 and 1 of iRk
wi th a correspondi ng shoul der 116 in bore 110 refarns the insert
el emrent 100 agai nst di sengagenent frZm shaft portion 114 in the other

di recti onthRref evkercsurfasew adle to Figs. 4, ' il lustrate a

| ock cylinder in operative engagenent wth a,lmnﬂllmllmmuull n accor dance
with a pre;er[}ed erbdtfi¥rent of the present inVentidn. "tsis*tq be

appreci ated that al tk s 41l yst d e AEBA I n
Fig, 4 is the enbod%%lrﬁﬂ}ghgg\fﬁwlﬁ ﬁ%ﬁ?ggngﬂéu%‘gggfieagﬁ%odi néln'ltwn%fggkey
may be enplkoyadradd&i |iarljusyaposteticy wiitpsatdledstarghebototipes i PAnraliaysi ng

122 and a plug 124 which is arranged for rotation
: of annular grooves and the key being formed with at least one

groove at an edge surface corresponding to the at least one
protrusion and pin positioning recesses on one of the exterior

surfaces lying perpendicular to the edge surface thereof.

9. A cylinder lock according to claim 8 and wherein the
key is formed with different groove patterns at different edge
surfaces thereof, thereby to fit different cylinder locks

depending on the position of the key in the keyway.

10. | A key for use with a cylinder lock according to
either of the preceding claims 8 and 9 and comprising:

a generally elongate shaft portion defining a pair of
planar surfaces, at least one of which defining a key combination
surface adapted to have formed thereon key cuts which define' a
key combination and a pair of elongate edge.surfaces, each of the
pair of elongate edge surfaces being formed with a different
groove pattern, thereby ﬁo fit different cylinder locks depending

on the position of the key in the keyway.

—_—
—

_—
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relative thereto and defining a keyway 126. A first plurality of chanbers
128 are fornmed in the housing 122 and a second plurality gEchrbe
are fornmed in the pl ug on one side of the keyway and ar EHES
t hat each one of the first plurality of chanbers 128 exteflds coB LAY S itk
a corresponding one of the second plurality of chambers 1 when the plug
isin afirst rotational orientation rZdative to the hou5|ng as shown in
Fig. 4. Aplurality of first pinAa8serblR @sClL32, which are preferably

tel escopic pin assenblies having_ a Iuralit-Tof concentric pin portions as
shown including a spring 131, aﬂ@zggghéﬁggﬁé—ﬁﬁsposed in the first
plurality of chanb§r skgs BAngar gnEfﬁ&iﬂbed h%’éﬁle?aﬂﬁ( Pldidhgddd: Shart

plurality of secon
portion defining a key combination surface adapted to have formed

thereon key cuts which define a_key combination, at least one
movable insert element retained within the elongate shaft
portion, the movable insert element being displaceable in a

single direction, outwardly from the key combination sqrface.

Figure 1

-—
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14 assenblies 136, which are preferably tel escopic pin assenblies having a
plurality of concentric pin portions as shown, are disposed in the second
plurality of chanbers 130. A shear line 138 is defined between the facing
surfaces of the respective pluralities of first and second pin assenblies
132 and 136, when the proper key is located in its proper location in the
keyway 126 in engagenent with the Zﬁggﬂéﬁb,n_assenblles I n accordance with
a preferred embodi ment of the pres imvention a T pin assenbly 140 is
di sposed in a suitable single sheul der bore 142 in the [plug 124 on a side
of the keyway 126 opposite to that of the second pin agsenblies 130 and is
operative to urge a nnvable/lﬁsert el emrent 150 outwardljy fromthe key

conbi nation surface 15P of™fHe key 120 in operat{ye engagenment with one
iwelyi/}Le

of the second pin assepbl {es|130. Alte vabl e insert el ement
150 may operat e agai ns}

QOO0




an additional pin assenbly which is not normally found in conventional
cyl'inders. In the illustrated enbodi nent, the novable insert elenent 150
may be identical to insert element 41 in the enbodinment of Fig. 3A
The third pin assenbly 140 preferably includes a pusher pin 154 having a
rounded forward surface 156 and a broadened end portion 158, which is
retai ned agai nst di sengagenent from pl24&4€ 124 by a retaining ring 160. A
spring 162,. which is stronger than the spring 131 of pin assenbly 132,
urges pusher pin 154 forwardly into displacing engagenent with portion 52
of insert elenent 150, thus urging insert elenent 41 into operative
engagenent with one of the second pin assenblig 15




130, as $hown. Key guide protrusions 164 are illustrated in Figs. 5 and 6.
Fig. 4 illustrates insert 41 having a socket 48 forned at surface 46
thereof. Figs. 7A and 7B illustrate other possible configurations of the
forward surface 46 of insert 41, which enable various |ock conbinations to
be realized thereby. In Fig. 7A, the forward surface is flat, as indicated
by reference nunmeral 170. In Fig. 7B, t¥&8forward surface 172 is a

conbi nati on recess and central protrusion. It is appreciated that any other
sui tabl e surface configuration may be provi ded. -Refegrence is now nade to
Figs. 8A and 8B which illus- trate an alterngtiw bodi nent of the key
bl ank and key of Figs. 2A and 2B wherein the/novab {nserts 180 are

| ocat ed beyond the nornmal key cuts 182 and aQi ng guides 184. In
such a case, an additional plug pin and hgdsi ng pin\ shown) nust be




provided for being operated by the novable insert. It is a particular
feature of the present invention that the configuration of the plug pin
engagenent surface of the novable insert nmay be sel ectably configured
either as part of the manufacture of the key blank, or thereafter, when the
key cuts are being made. In the latter _case, the sanme machinery used for
cutting the remaining key cuts can bé/d | oyed for configuring the plug pin
engagenent surface of the novable insert elenent. This is nade possible by

I npeding rotation of the novable insert, as is illustrated in Figs. 9 - 15.
Ref erence is now made to Figs. 9 - 15 which illustrate the construction and
nmounti ng of a non-rotatable novable insert 16
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el ement, in a key blank. As seen in Figs. 9 and 10, a novable insert el enent
200 may be general ly identical to insert element 41 of Fig. 3Awith the
additional provision of a radially extend- ing protrusion 202 which seats
in a corresponding recess 204 in a bore 206 formed in the key bl ank shaft
208. The novabl e plug may be retai ned S|n1IarIy to the enbodi nent of Fig.
3A, by a retaining ring 210 in press- 5 engagenent with a portion of bore
206. According to an alternative enbodi nrent of the present invention, as
seen in Figs. 11 and 12, a novable insert el enment 220 may be generally
identical to insert element 41 of Fig. 3A with the additional provision of
one or nore radially extendlng recesses 222. The novable plug is retained
agai nst rotationgdy B et/Ai ni/ g 74 ng 230, gﬁnch s forgred with protrusions
224 whi ch correspondfng Ao a d sealgmn rec sses oh is held in non-
rotatable press-f{t eng ge myth 9— ort? bﬁm2/232 in a
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key. bl ank shaft 234. Figs. 13, 14 and 15 illustrate three additional illus-
trative exanples of non-rotating novable insert elenents, indi- cated by
ref erence nuneral s 240, 242 and 244 which nay be re- tained in a
correspondi ng suitably shaped bore 250, 252 and 254 in correspondi ng key

bl ank shaft portions 260, 262 and 264. The insert elenents of Figs. 13 - 15
are typically retai ned agai nst disenga@@ﬁent by swagi ng of the respective
bores. It is to be appreciated that any suitabhe type of non- rotating

novable insert elements may b i r configuration and
nounting is not limted by t e vi degypher ei n.
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Reference is now made to Figs. 16, 17 and 20 which illustrate a cylinder
| 6ck constructed and operative in accordance with a preferred

enbodi ment of the present invention. The cylinder |ock, which may be a
single cylinder or a double cylinder, as shown, of any suitable
configuration conprises a |ock shell Sig havi ng at | east one el ongate
generally cylindrical bore 312. In addf dance wth a preferred enbodi nent
of the present invention, there is disposed in bore 312 a plug 314 which is
arranged for rotation about the |ongitudinal axis 316 of bore 312 and which
is formed with a plural
t hereof, the grooves 3
| ongi t udi nal axis 316. s
which is referred to hereiR
plurality of pin and spri

126

124

154

FIG.6



entirely conventional construction or may be tel escopic, as shown in
applicant's U S. Patent 5,123,268. Hve 322 is forned wwth a surface 326
which effectively fornms part of the inner facing surface of bore 312. This
surface is formed with bores 328 through which respective body pins 330 and
plug pins 332, which formpart of pin &@g spring assenblies 324, extend. In
accordance with a preferred enbodi nent the present invention, surface
326 is formed with one or nore protru- sions 334 whiqglggare configured and
| ocated such that they lie in one DI e %l ar _grooves 318 of plug
—+H n-Qf \gry vedﬁotrusions
whi ch extend 18 al ong the ent{ re g Tal o N eNt 5

: face 326 as
shown in —K |
L/
154
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Fig. 17, but they need not necessary be so configured. Normally, as in the
ill.ustrated enbodi ment of Fig. 17, the hive elenent 322 is separate from
the remai nder of the hive in which the pin and spring assenblies 324
are | ocated. Alternatively, the entire hive may be fornmed as a single

pi ece. Additionally in accordance with a preferred enbodi ment of the

i nvention, one or nore inserts 340 aré”%@ditionally provi ded, havi ng
corresponding edge surfaces 342, whi ch effectively formpart of the

i nner facing surface of bore 312. These inserts may al so be provided with
one or nore protrusions 344 which are configured and | ocated so as to lie

w thin annul ar grooves 318. Inserts 340 may be retained in slots 346 forned
in the lock shell 310. It is a particul ar feature/of 8 present invention
that the provision of protrusions 334 on hive 322 re¥ es that the Kkey
bl ank wused to forma key suitable for use wifh the




cylinder should be configured to have correspondi ng grooved recesses

t hereon. Since such grooved recesses cannot be forned by conventional key
cutting apparatus, they nust be present in the key blank produced by a
manuf acturer. This ar r angenent al | ows t he manuf act ur er t he
possibility of controlling a relative# |_ar ge nunber of different key bl ank
configurations. The provision of mult ?%%? el ements having i nner facing
protrusions comrunicating with the interior of bore enables key nastering
to be carried out in a convenient manner. It also can be used to limt
angul ar rotation of the key. 19 Reference is now nade to Figs. 18, 19
and 21 which illustrate a cylinder lock con cted and operative
in '




accordance wth an alternative enbodinment of the pr esent

I nvention. The cylinder |ock, which may be a single cylinder or a double
cylinder, as shown, of any suitable configuration conprises a |ock
shell 380 having at | east one elongate generally cylindrical bore 382. In
accordance wth a preferred enbodi nent, of the present invention, there is
di sposed in bore 382 a plug assenbly 38418hi ch incl udes a plurality of bore
liner elenents 385 and a plug;38206mhich is arranged for rotation about the
| ongi tudi nal axis 387 of boreg~38 and j.h is formed with a plurality of
t hereof, the grooves 388

ar to | ongitudinal axis 387. As

extending generally in pl

seen in Fig. 19, parts ¢f the borfe |ing
392, which contains a gfurality f boreé . TrQugh whi ch extend body

pi ns 400 and 402 2Mi-eb<{form
' ‘<§ I|210

\\\ FIG.10

204



part .of- pin and spring assenblies 394 which may be of entirely conventional
construction or nmay be tel escopic, as shown in applicant's U S. Patent
5.123. 268. Bore liner elenents 385 and thus hive 392 is fornmed with
an inner surface -389 which effectively forns part of the inner facing
surface of bore 382. In accordance mﬁi@ 3 preferred enbodi nent of the
present invention, surface 389 is forn€8'mﬁth one or nore protru- sions 394
whi ch are configured and | ocated such that they lie in one or nore of
annul ar grooves 388 of plug-3 Protrusions 394 are preferably in the form
of grooved protrusions why 3220 along the entire cylindrica

19, bgg they need not necessary be
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The cooperation between the apparatus illustrated in Fig. 19 and a key 396
inserted into the keyway 395 of bore 386 is illustrated in Fig. 21. Fig. 22
illustrates a preferred key blank for a wherein different key bl ank.groove
arrangenments 399 on the two edges of key 396 can clearly be seen in
addition to conventional pin engaging recesses 397 on the |arger surfaces
of the key blank, which |lie perpendicular to the edges thereof. This
arrangenent can be useful when a singﬂé/&g n be used for opening two

di fferent |ocks, depending on the oriengg(?%n the key in the keyway.
Alternatively, identical key blank gpoove arrangepentgblray be provided
on both sides, as for a reversible key./ Reference i w made to Figs. 23A
and 23B, which illustrate a cylinder lO0ck of the type cri befd|(Bef § nabove
in the context of a padlock. Her t he ug i i cated by
reference nunmeral 420 and the hive Dby reference 22. It
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I s-seen-that the hive 422 has a plug facing surface 424 which 1is forned
with a plurality of protrusions which are configured and | ocated so as to
be acconmpdated by one or nore of a plurality of grooves 426 fornmed on plug
420. A key 430 is formed with edge grooves corresponding to the
protrusions 458 on plug facing surfac«i4 of hive 422. The | ock and key
arrangenent of the present invention ma e used fqg types of | ocks
as well. Reference is now nmade to Figs. 2425 et 310 21
illustrate the interaction of a key 430, w and hive 422
I n accordance with a preferred enbodi nent t he

i llustrated enbodi nent, the cylindrical G

310




424 of the hive 422 is formed with a total of three protrusions 458, which
are configured and located to lie within three of the five correspondi ng
annul ar grooved recesses 426 in plug 420. An edge surface 462 of key 430 is
formed with grooved recesses 464 which correspond in | ocation and sectional
configuration to protrusions 458, sucgyagat rotation of the plug 420 with
the key 430 fully inserted into the k y thereof, as indicated by arrows
466, past protrusions 458 is permtted. It is particula Qted that in
accordance with a preferred enbodi nent of the presegéﬁf?, ' t he pl ug
pins 468 in hive 422 engage conventional recesses 470 fof ne [
surface of the key 430, which lies perpendicuLy///
the key. It is noted that where a reversi bl g*ey is provided, as
Fig. 26, grooved recesses 464 are provi ded oR _both edge surfgggs’
decesses 464 ar

blank. It is additionally ngdege //////////

hown in
pf t he key

38

584

386

395



formgd Wwith a generally uniformcross section lying in planes perpendicul ar
to edge surface 462. It is appreciated that nornmally there will be a |esser
nunber of protrusions 458 than annul ar groove recesses 426, such that a

| arge number of different key bl anks nay be produced to correspond to the

| arge nunber of conbi nations of differgpi nunbers and | ocati ons of
protrusions 458. It wll be appreciat& quu a key blqﬁ%, a key and a | ock
oper at ed t her eby mhlch conblnes any of the above-desCribed 22 feat ures,

and particularly any o any of the
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It .wll. be appreciated by persons skilled in the art that the present

i nvention is not limted by what has been particularly shown and descri bed
her ei nabove. Rat her the scope of the present invention is defined only by
the clains which follow [err] - 23 - CLAIMS 1. - A key bl ank (22)
conprising: a generally elongate shafi P%rtion (26) extending along a shaft
axis and defining first and second 5 7lgenerally flat oppositely directed
side surfaces (28, 30), joined by edge surfaces narrower than said side
surfaces, said first side surface (28) defining a first key conbina-

FIG.23A
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tion surface and having forned thereon el ongate keyway gui des (34, 184)
extending at least partly along a first 10 keyway gui de axis, parallel
to~satd shaft axis;.«and at | east one first novable pin el enent (40, 180)
retained within the elongate shaft portion (26), characterized in that 15
the at | east one first novable pin elenment (40, 180) extends along a first
novabl e pin axis, |ocated along said i'}fé'keymay gui de axi s, said novable
pi n axis being perpendicular to said TLTst keyway guide axis, wherein said
20 pin el enent (40, 180) extends f¥omsaid fir& -si de suiface (28) to
sai d second side surface (30) and is disp| aced axialrisalon Baid first
novabl e pin axis from I

side surface (28), su
el ement

id second side sunface i nward
t hat \

£22
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.o JUN ’97  18:27 S, T. COLB & CO. 972 8 9454556 P.5
(40, 180) is recessed with respect to said second side surface (30)
28)_ 2.- A key bl ank

25"
It protrudes outwardlys fromsaid first side surface
accdrding to.claim1 and further characte- 30 éﬁ%& =—gaid
setond side surface®30) also defines a second key [[cOnDHHEEMENT SyggpcCle  and
JAas formed thereo ngat e keyway gui des (34, 184 xteng g at Iea
partly al ong a se keyway guide axis, parallel o sard=shaft. 33 '
and to said firs yway guide axis; and [err] ~ [err] -

axi s

ABSTRACT / ZUSAMMENFASSUNG / ABREGE

93203734.4

A key blank (22) including a generally elongate shaft portion (26) defining

3 key combination surface (30? adapted to have formed thereon key cuts (32)

which define a key combination, at least ohe movable insert elament (40)

retained within the elongate shaft portion (26), the movable insert element

(40) being displaceable in a s1ngle direction, outwardly from the key
e combination surface (30).



at Ieast.ne second novable pin elenment (40, 180) is r:-—a-—-- 1T 1]
el ongate shaft portion (26) at a | ocati on al ong said sewwﬁhﬁ“bﬁﬁﬁ@
axis, the at |east one second novable pin el ement (40, 80) 5%k Sl 1G-S
along a second novabl e pin axis, perpendicular to said. i WAy
axis and parallel to said first novablejpin axis, from¢ '
surface (28) to said second side surface (30) and bei ng di spl
axially along said s d novable pin axis fromsaid first side surface
(28) 10 LQ s said second side surface (30), such that when
said at | east one second novabl e pin el errent (40, 180) is recessed with
respect to said first side surface ag28) protrudes outwardly from said
second side sur f H& pfesgnt invention rel e%tRéW'ﬁﬂ‘gaﬁl?pﬂ’@E‘tﬁ genyalhy aRdamere and

further Chaﬁ@rﬁ&aarm&ﬁaf branw%y§ah Itk 4 ddribitatfpd, second rovabl e pin
el enents (40, 18 are | ater al set one fromthe other.

A great variety of key blanks and associated locks are known. in the prior
art, key blanks include a generally elongate unitary key cut-bearing portion with

which is associated a key head. Various types of cylinder locks are also known.

Relevant patents include U.S. Patent 4,377,082; 5,123,268; 3,287,945;
French Patents 82.01.905 and 84.03.944 and PCT published application
84.400.694.0.

US-A-4377082 discloses a cylinder-lock having a flat key comprising a
shank having at least one profile longitudinal groove extending from the end
thereof to accommodate a rib in the key-channel of the cylinder lock. The shank
includes fixed key bits adapted to index pin-tumblers in the cylinder-lock. The
key includes, in the area of the wide side of the shank, an additional movable key
bit, said movable key bit being adapted to be controlled by a shotilder in the key-
channel such that when the key is inserted, it induces an auxiliary tumbler into a

position which allows the cylinder core of the lock to be rotated.

DE-A-34 24 307 discloses a lock and key combination based on a cylinder
lock, including a rotatable core with a key channel. A key can be inserted into
the key channel to push or turn blocking elements, in order to switch the lock
from a locked to an unlocked mode, such that the core can be turned. The key
has a flat shaft and includes a code element which can be pushed, turned or
biased outwards from one of the flat sides of the shaft. In the kéy channel, the
code element is forced into a widening or niche by means of spring forces, by
the shape of the key channel or by magnetic forces. A displaceable mechanic or
magnetic blocking element is situated in said widening or niche. The code
element is positioned on the key in perpendicular orientation relative to the key
bits, and therefore an auxiliary tumbler perpendicular to the other tumblers is

required in the cylinder.

{\imﬁm‘mn SHEET |




4. - A key»blank according to claim1 and further characte- , rized in

that at | east one first novable pin elenment (40, 180) is rﬁkgkﬁé%gt‘,@

the el ongate shaft portion (26) at a location along said|firs
axis so that it cannot protrude fromsaid second side sur RSB
5.- A key blank according to claim2 ang further charact gk—fiZ&d T Y HAT AL
| east one second novable pin elenment (40, 180) is retained w tﬂn]nﬂﬂl_[e

el ongate shaft portion (26) at a location along said second keyway gui de
axis so that it cannot protrude fromsaid first side surface (28). 30 6.- A
key (24) conpri sgpg-043e aeoaduéqroalscmga; éorsuwef Withar loicking (db@f)ceex'ﬂ'beldtbvlg

al ong a shaft axis and ni n nd d t el
i roct od o1 GEMEUFee BOHkbIdn froilsd Wik asPRct BooB o fere e R AP uer

than said shd®nll &i@m@ht in the form of a pin accommodated for transverse movement in

m—

a bore extending through the key blade. EP-A-O 431 550 discloses the technical
features defined in the preambles of claims 1, 6 and 13 of the present

application.

The problem in the prior art devices to be solved by the present invention
lies in that the movable pin elements of prior art devices, as in EP-A-0 431 550,
require a special and non-standard type of cylinder body. This problem is

overcome by the present invention as claimed.

Hereinbelow some features of different embodiments of the claimed

invention are set forth.

There is thus provided in accordance with a preferred embodiment of the
present invention a key or key blank including a generally elongate shaft portion
defining a key combination surface adapted to have formed thereon key cuts
which define a key combination, the key blank including a movable insert
element retained within the elongate shaft portion, the movable insert element
being displaceable in a single direction, outwardly from the key combination

surface.

There is also provided in accordance with a preferred embodiment of the
present invention a key or key blank including a generally elongate shaft portion
defining a key combination surface adapted to have formed thereon at a
subsequent time, a plurality of key cuts arranged in a row, which key cuts define
a key combination, the key blank including a movable insert element retained
within the elongate shaft portion, the movable insert element arranged to lie

along each row of key cuts.

There is additionally provided in accordance with a preferred embodiment

of the present invention a key or key blank including a generally elongate shaft




[err] [err] - 25 - said first side surface (28) defining_a flrst key
combi na- tion surface and having formed thereon el ongate kg guiue

184) extendi
sai d shaft

comnbi nati on,

first novab
portion (26
pi n el enent

ing at least partly along a first keyway. guide 4
axis and a row of 5 key cuts (32, 182) whi cff oLl
arranged along said first Beyway guide axis; #nd _dtiig
| e pi n el ement (40, 180) retained within the el ongate
2)?:11 n dfé’a n(g:;|hf§1’°1 gy(l: tcce>rr1'1|blznea o}) nsu;[' agé aﬁgf’ceg tolh%%gtfoprrrlleed Tthereon Y
cuts which define a key combination, the key blank including a movable insert

element retained within the elongate shaft portion, the movable insert element

- being selectably configurable to provide multiple combinations.

In accordance with one embodiment of the present invention, the movable

insert element is configurable prior to its insertion in the key blank.

In accordance with another preferred embodiment of the present
invention, the movable insert element may be configurable following its insertion
in the key blank. Preferably the configuration of the movable insert element can
be carried out using the same key cutting apparatus used for cutting the

remaining key cuts on the key blank.

The key blank may also comprise a retractable cover member for covering
part of the shaft including the movable insert element, when it is not inserted in

a lock keyway.

Preferably, the key blank is a reversible key blahk arranged to have
formed thereon a pair of opposite key combination surfaces and includes a pair
of movable insert elements, each associated with one of the key combination

surfaces.

In accordance with a preferred embodiment of the invention one or more

movable insert elements may be provided having the same or different

configurations. In such a case, depending on the orientation of the key it is

operative to operate two different and mutually exclusive master key systems.

Additionally in accordance with a preferred embodiment of the present
invention there is provided a lock and key combination wherein the lock
comprises a lock cylinder configured to be operated by a key of any of the types
described hereinabove, the lock comprising:

a housing;
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extends along a first novable pin axis, |ocated al ong saig
gui de axis, said novable pin axis being 15 per pendi @
keyway gui de axis, wherein said pin elenent (40, 180) ext
first side surface (28) to said second side surface (30)
axially along said first novable pin axigs fromsaid secon

(30) inwardly towards said first side surface (28), 20 suc

said at | east one u?r%.t m)va.bIE gi n el enent é40 180é i% r.ecg}ssed with
respect to sai d S8MIRIsEd 18 fhe Dousipgosrrangef Tof rofalian seletivs Hefeter M sai d
first side gafirfi & kéyWay;al ong said row of key cuts (32, 182). 25 7.- A

key according to claim6 _and further characterized in that: said second

si de surface (309 fiEgtRiurglty; pfcchambess formeddp the ouaing i and & spgondePiHralithg
fornmed ther §OoghHhiRe 3bPndeL i Sllg $hSore3bide b dhe Key @AY dMd 1Bdind @ABhg&RPI LY

such that each one of the first plurality of chambers extends coaxially with a
corresponding one of the second plurality of chambers, when the plug is in a first
rotational orientation relative to the housing;

first pin assemblies being disposed in the first plurality of chambers and
second pin assemblies being disposed in the second plurality of chambers;

a third pin assembly being disr.;osed in the plug on a side of the keyway
opposite to that of the second pin assemblies and being operative to urge said
movable insert element outwardly into engagement with one of the second pin

assemblies.

The lock cylinder may be employed in any suitable kind of lock, such as a

door lock, a padlock or a gear-shift lock.

In accordance with a preferred embodiment of the present invention, the
movable insert element is formed with a recess on its surface facing in the same

direction as the key combination surface.

Additionally in accordance with a preferred embodiment of the present

invention, the movable insert element may operate with telescopic plug pins.

There is further provided in accordance with a preferred embodiment of
the present invention lock and key combination wherein the lock is a cylinder
lock including a lock shell having a cylindrical bore formed therein, a plug
arranged for rotation within the cylindrical bore, the plug having a plurality of
annular grooves formed on an outer surface thereof, the plug being formed with
a keyway communicating with the outer surface; a hive, including a plurality of
pin assemblies therein and being arranged for operative engagement with a
corresponding plurality of plug pin assemblies located within the plug and a key
having a plurality of exterior surfaces, one of which being an edge surface which

communicates with the outer surface of the plug, the cylinder lock being

AMENDED  SHEET




30 along a second keyway guide axis, parallel to said T10]

said first keyway guide axis and a rom/of key cuts (32, 1 ﬁﬁﬂNﬁPEMEmﬁﬁ e
key comnbination, arranged along said second keyway guide gxis;
one second anabIe pin el enent (40, 35 180) is ret ai npdag - LHE G
el ongate shaft portion (26) at AVENDED SHEET [err] - 2 avhen®
al ong sai d second keyway guide axis, the at |east one second novable pin

I t (40,,180 I bl d I
oo o T RO AR P 8 e et BB

in juxtaposition with at least one of the plurality of annular grooves and the key

is formed with at least one groove at its edge surface corresponding to the at

least one protrusion.

In accordance with a preferred embodiment of the present invention, the
key is formed with pin positioning recesses on one of the exterior surfaces lying

perpendicular to the edge surface thereof.

Further in accordance with a preferred embodiment of the present
invention, there is provided a key blank having an elongate shaft portion
including a pair of side surfaces arranged to receive pin positioning recesses and
a pair of edge surfaces, at least one of which is formed with at least one groove
extending thereacross in a direction perpendicular to the longitudinal axis of the

elongate shaft portion.

Additionally, in accordance with a preferred embodiment of the present
invention, there may be provided additional protrusion bearing members
associated with the lock shell and having protrusions extending into one or more

of the annular grooves on the piug.

In accordance with a further embodiment of the invention, there is
provided a lock and key combination wherein the lock is a cylinder lock including
a lock shell having a bore formed therein, a bore lining element disposed in the
bore and defining an inner bore having at least one annular protrusion therein, a
plug arranged for rotation within the inner bore, the plug having at least one
annular groove formed on an outer surface thereof, the plug being formed with a
keyway communicating with the outer surface; a hive, including a plurality of pin
assemblies therein and being arranged for operative engagement with a
corresponding plurality of plug pin assembilies located within the plug and a key
having a plurality of exterior surfaces, one of which being an edge surface which

communicates
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5 pin axis, fromsaid first side surface.(.Z28 s |
surface (30) and bei ng displ aceabl e axi al 'y ak g%g

axis fromsaid first side surface (28) inwardl ai d secqnd
surface (30), such that when said at | east one second novi
Is 10 recessed within respect to said first side surfhce o e
protrudes outwardly from said second side surface (30). 8.- A kQN?aBEbL~ g
to claim6 and further characterized in fhat said at |east one first
novabl e pin el ement (40, 15 180) is Selectably configured to define
part of a Rafhcohl® nAUter Surfdckeyf atropdugy tie clailinGeandldak t fering
characterized in that said first and second key conbination surfaces are 20
lateral ly §8Ft‘6’FﬂeZ%‘f df tql?étolih%rk%mds\/wfer@ﬁ% whihy ot Lepst P& e &FPPVe

movabl e pi%tEEEEE&ﬁéb(éﬂ%fa%éoéo§£85$5%é¥H§ EX Eﬂésgﬁ fgygtf59g1ﬁégtéﬁér§h.
It is appreciated that the cylinder lock ef—the—present
iaventien may be employed in any suitable application, such as

door locks, padlocks and the like and may appear in any suitable
configuration.
It is a particular feature of the present invention
that the ward is retained in place by the body pins which prevent
® removal of the ward even when a correct kéy is inserted into the
keyway. The only practical way to remove the ward is by removing
the pin and spring assemblies.
| The structure of the present invention enables the
ward, which may be made of hardened metal, to provide additional.
. protection to the body pins and to the shear line defined between
the plug and the wafd. .
Additionally in accordance with a preferred embodiment
.of the present invention, the protrusions formed on the ward act
to prevent the operation of the well-known technique of inserting
. shims between the plug and the -'--locl.c shell.
BRIEFDESCRIPIEON—-OF—THE~-DRAWENGS
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 pictorial illustrations showing two
types of locké'and keys;
Figs. 2A and 2B are pictorial illustrations of a key

blank and a key, respectively;
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10.- A key according to claim6 and further characterlzed
said at |east one first novable pin el éement (40, 180) is eﬁ%?#ﬁQFMﬁNBSHEET
the elongate shaft portion at a location along said first wa d XIS i
so that it cannot protrude from said second side surface | .ﬁ%%E%%éggﬁii;.
A key' according to claim7 and further characterized in tha :

second novabl e pin elenment (40, 180) is retained within the el ongat € Shaf t
portion (26) at a Iocatlon along sald sgcond keymay gU|de aX|s so that it
cannot protrude frofSerefPrS EOTEE : : et -

Reference is now made to Figs. 1A and 1B which
i1llustrate a key and cylinder lock constructed and operative in
accordance with a preferred embodiment of the present invention.
Fig. 1A illustrates a door lock 10 employing a cylinder 12 and
key 14 according to the present 1invention, and Fig. 1B
illustrates a padlock 16 employing a cylinder 18 and key 20
according to the present invention.

—~~—- Broadly speaking, the key and the key blank used to
produce the key are characterized in thaé they include at 1least
one . and preferably two movable insert elements having at 1least
one of the following characteristics:

The insert element is arranged for movement in a single
direcgiqn perpendicular to the plane of the key and the lock

'keyway.

| . The insert eiement is non-rotqtablg with reséect to the
remainqgr of the key.

i The insert element is selecta?ly configurable so as to
define a plurality of different permutations.

The insert element includes a recess.

’ . . The insert element is arranged to lie along a row of
key guts conventionally formed in the key and thus operates a
conventional plug pin of the lock.

A pair of insert elements having different configura-
tionéfare associated with opposite key combination surfaces, thus
providing a double function key and key blank.

These and other features of the key blank, key and lock

of the present invention will be described hereinbelow with
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12.-. A key according to claim7 and further characterizeddh=that—at=tex
one second novable pin elenment (40, 180) is selectably c
part of a key conbina- tion. 5 13.- A lock and key conbi
conprising: a generally elongate shaft portion -{(26) LY. 2
shaft axis and defining first and second generally fl at eppesAC
directed side surfaces (28, 30), 10 j oi ned by edge sur f aces® nar r ower
than said side surfaces (28, 30), said first side surface (28) deflnlng a

first key conbination surface and having hgrned tihq m “ m
gui des (34, 184) extending at | east partly al ong m“H ]mgﬂ M e .axis,
parallel to sargaghhgft axis and a 15 row of Qey tuts (32" 18) %hich

define a key d‘ﬁﬁrﬁétlon arranged along said first keyway gui de axis; and
at | east A key blank (22) comprising:

a generally elongate shaft portion (26)
extending along a shaft axis and defining first and second
5 generally flat oppositely directed side surfaces (28, 30), .

joined by edge surfaces narrower than said side surfaces,

said first side surface (28) defining a first key combina-

tion surface and having formed thereon elongate keyway

guides (34, 184) extending at least partly along a first

10 keyway guide axis, parallel to said shaft axis; and at

least one first movable pin element (40, 180) retained
within the elongate shaft portion (26),

characterized in that
15 ' -
the at least one first movable pin element (40, 180)
extends along a first movable pin axis, located along said
first keyway guide axis, said movable pin axis being
perpendicular to said first keyway guide axis, wherein said
20 pin element (40, 180) extends from said first side surface
(28) to said second side surface (30) and is displaced
axially along said first movable pin axis from said second
side surface inwardly towards said first side surface (28),
"such that when said at least one first movable pin element
25 (40, 180) is recessed with respect to said second side
surface (30). it protrudes outwardly from said first side

surface (28).

2.- A key blank according to claim 1 and further characte-
30 rized in that: _
said second side surface (30) also defines a
second key combinaton surface and .has formed thereon
elongate keyway gqguides (34, 184) extending at least partly
along a second keyway guide axis, parallel to said shaft
35 axis and to said first keyway gquide axis; and

AMEMNDED  SHEET




one ‘first novable pin elenent(40, 180) retained within
portion, 20 the key characterized in IﬁﬁPuﬂufmgNﬁgﬁﬁér

one first novable pin g%gggggﬂi__;_lﬁﬂ;_extends al ong af{first
axi s, located al ong sai I rst keyway guide axis, said 2% )3 T o] | :
bei ng 25 per pendi cul mﬂm‘i‘w gui de axis, WETEr Pyt
el emrent (40, 180) extendﬂ“\‘ﬁ si de surface St U et RC
side surface (30) and is displaced aX|aIIy along said first novable p|n

axis fromsaid second side surface (30) Lnpprdly towards said first side
surface 30 (28), such that when said at |east one first novable pin

el ement (40, 180) is recessgg Welalzt e Gbcbds fbdapdeo QnSbQQméﬁEfQQQ (30)
it protrudes outwardly fromsaid first side surface (28) along said rOMIO

key cuts (32, 189 ifheerairedowpEhipnphe elongate shaft portion (26) at
a2 location along said second keyway guide axis, the at

least one second movable pin element (40, 180) extending
5 along a second movable pin axis, perpendicular to said,
second keyway guide axis and parallel to said first movable
pin axis, from said first side surface (28) to said second
side surface (30) and beind displaceable axially along said
second movable pin axis from said first side surface (28)
10 inwardly towards said second side surface (30), such that
when said at least one second movable pin element (40, 180)
is recessed with respect to said first side surface (28) is
orotrudes outwardly from said second side surface (30).

15 3.~ A key blank according to claim 2 and further characte-
rized in that said at least first and second movable pin
elements (40, 180) are laterally offset one from the other.

4.~ A key blank according to claim 1 and further characte-
20 rized in that at least one first movable pin element (40,
180) is retained within the elongate shaft portion (26) at
a location along said first keyway gquide axis so that it
cannot protrude from said second side surface (30).

25 5.- A key blank according to claim 2 and further characte-
rized in that at least one second movable pin element (40,
180) is retained within the elongate shaft portion (26) at
a location along said second keyway guide axis so that it
cannot protrude from said first side surface (28).

30
6.— A key (24) comprising:

a generally elongate shaft portion (26)
extending along a shaft axis and defining first and second
generally flat oppositely directed side surfaces (28, 30),

35 joined by edge surfaces narrower than said side surfaces,
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35" a housing (122); a plug (124) dispgsed—tn $hp—LpppL—~

[err] - 28 - housing, arranged for rotation relativg REhEﬁ@EMENaBHEET
defining a keyway (126}__a_LLLsL—pLuLaL4ty of chanbers 128) f gggggﬁggpe
housi ng and a second plural. chanbe (130) formed IDmbh ugnoIene

side of the keyway 5 IMI Ml h |Enged such that ed
plura- lity of chanber oaxially with a correspoh-"di'ng one
of the second pIurallty of c ers (130), when the plug is in a first
rotational orientation relatlve to the-hdMBkﬂg,
said first side surface (28) defining a first key combina-
tion surface and having formed thereon elongate keyway
guides (34, 184) extending at least partly along a first
keyway guide axis, parallel to said shaft axis and a row of
5 key cuts (32, 182) which define a key combination, arranged .
along said first keyway guide axis; and at least one first
movable pin element (40, 180) retained within the elongate

shaft portion (26),
10 characterized in that

the at least one first movable pin element (40, 180)
extends along a first movable pin axis, located along said
first keyway guide axis, said movable pin axis being
15 perpendicular to said keyway guide axis, wherein said pin
element (40, 180) extends from said first side surface (28)
to said second side surface (30) and is displaced axially
along said first movable pin axis from said second side
surface (30) inwardly towards said first side surface (28),
20 such that when said at least one first movable pin element
(40, 180) is recessed with respect to said second side
surface (30) it protrudes cutwardly from said first side
surface (28) along said row of key cuts (32, 182).

25 7.— A key according to claim 6 and further characterized
in that: _
said second side surface (30) also defines a
second key combination surface having formed thereon
elongate keyway guides (34, 184) extending at least partly
30 along a second keyway guide axis, parallel to said shaft
axis and to said first keyway guide axis and a row of key
cuts (32, 182) which define a key combination, arranged
along said second keyway guide axis; and
at least one second movable pin element (40,
35 180) is retained within the elongate shaft portion (26) at
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10 - wherein first pin assenblies (132) are di sposed
inthe first plurality of chanbers (128) and second pi nif ' <53 -
are disposed in the second plurality of chanbers (130),
assenbl ies (132) each—being di spl aceabl e along a first

axis and said secon m (136) each being |k
second pin assenbly 3&@3;! mm“ racteri zed in that B
assenbly (140) is di kN t'hespI'Ug on a side of the keyway (126)
opposite to that of the second pin assegbg%eg (136) and facing one of the

second pin assem blies (136) and is operative to urge said at Ieast one

first novable pi ﬂo@héﬂsﬁt a&%@xgr ]s}%%?d a%‘éc%le %W@gd' jf&ém%%g%; the sﬁ‘%(h. rd

(24) into engagenen Wi e secon In*as i es Sal
pi n assenbly (flﬁﬁt KRR gSeFeRd aRewdl e opbr QIFWEPH ﬁﬁﬁla%%blgxtendmg

di spl acenent axichg a second movable pin axis, perpendicular to said
second keyway quide axis and parallel to said first movable
5 pin axis, from said first side surface (28) to said second -
side surface (30) and being displaceable axially along said
second movable pin axis from said first side surface (28)
inwardly towards said second side surface (30), such that
when said at least one second movable pin element is
10 recessed within respect to said first side surface (28) it
protrudes outwardly from said second side surface (30).

8.— A key according to claim 6 and further characterized
in that said at least one first movable pin element (40,

15 180) is selectably configured to define part of a key
combination.

9.— A key according to claim 6 and further characterized
in that said first and second key combination surfaces are

20 laterally offset one from the other and wherein said first
and second movable pin elements (40, 180) are laterally
offset one from the other.

10.- A key according to claim 6 and further characterized
25 in that said at least one first movable pin element (40,
180) is retained within the elongate shaft portion at a
location along said first keyway guide axis so that it
cannot protrude from said second side surface (30).

30 11.— A key according to claim 7 and further characterized
in that' at least one second movable pin element (40, 180)
is retained within the elongate shaft portion (26) at a
location along said second keyway guide axis so that it
cannot protrude from said first side surface (28}).

35
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which is coaxial with one of said second pin assenbly
| ock and key conbi nation according to claim13 and wh rﬁEﬁ

assenbly (140) conprises a spring |loaded pin (154). 1
conbi nati on according To claim 13, the 35 key cha q&ggr’

said at | east one first ;II HH“L 29 - pin e Y
retained within the elo “H“ tillon (26) at a |location al oRg <
first keyway guide axis so thatt i ® cannbt protrude from said second S|de
surface (30). 5 - 27 -

12.- A key according to claim 7 and further characterized
in that at least one second movable pin element (40, 180)
is selectably configured to define part of a key combina-
tion.

13.- A lock and key combination, the key comprising:

a generally elongate shaft portion (26)
extending along a shaft axis .and defining first and second
generally flat oppositely directed side surfaces (28, 30),

10 joined by edge surfaces narrower than said side surfaces
(28, 30), said first side surface (28) defining a first
key combination surface and having formed thereon elongate
keyway guides (34, 184) extending at least partly along a
first keyway gquide axis, parallel to said shaft axis and a

15 row of key cuts (32, 18) which define a key combination,
arranged along said first keyway gquide axis; and at least
one first movable pin. element(40, 180) retained within the

elongate shaft portion,
20 the key characterized in that

thé at least one first movable pin element (40, 180)
extends along a first movable pin axis, located along said
first keyway guide axis, said movable pin axis being

25 perpendicular to said keyway guide axis, wherein said pin
element (40, 180) extends from said first side surface
(28) to said second side surface (30) and is displaced
axially along said first movable pin axis from said second
side surface (30) inwardly towards said first side surface

30 - (28), such that when said at least one first movable pin
element (40, 180) is recessed with respect to said second
side surface (30) it protrudes outwardly from said first
side surface (28) along said row of key cuts (32, 182),
the lock comprising:

35 a housing (122); a plug (124) disposed in the
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housing, arranged for rotation relative thereto and
defining a keyway (126); a first plurality of chambers
(128) formed in the housing and a second plurality of
chambers {130) formed in the plug on one side of the keyway
and being arranged such that each one of the first plura-
lity of chambers (128) extends coaxially with a correspon-
ding one of the second plurality of chambers (130), when
the plug is in a first rotational orientation relative to

the housing;
wherein first pin assemblies (132) are

. disposed in the first plurality of chambers (128) and

second pin assemblies (136) are disposed in the second
plurality of chambers (130), said first pin assemblies
(132) each being displaceable along a first pin assembly
axis and said sécond pin assemblies (136) each being
displaceable along a second bin assembly axis;

the lock characterized in that

a third pin assembly (140) is disposed in the plug on a
side of the keyway (126) opposite to that of the second pin
assemblies (136) and facing one of the second pin assem-
blies (136) and is operative to urge said at least one
first movable pin element (40, 180) axially outwardly from
the key (24) into engagemen with one of the second pin
assemblies (136), said third pin assembly (140) being
displaceable over a third pin assembly displacement axis
which is coaxial with one of said second pin assembly axes.

14.- A lock and key combination according to claim 13 and
wherein said third pin assembly (140) comprises a spring
loaded pin (154).

15.- A lock and key combination according to claim 13, the
key characterized in that said at least one first movable

ettt on aaon b S e s -
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