WO 2011/ 137974PCT/ EP2011/ 001948 PROGRAMVABLE CYLI NDER LOCK AND KEYS FOR THE
OPERATI ON THEREOF The subject of this invention is a programrabl e cylinder
| ook, . nawel2y11/B8794| ock conprising devices intended to aclrermdétheoionsti al
codification of the |lock or, through a change operation, to nodify the
former | ock codification in order to adjust the lock for being operated by
a key different fromthe key-to which the |lock was fornerly adapted.

More particularly, the invention concerns inprovenents in a kind of

10pr ogrammabl e cylinder | ock which is known fromthe European Patents Nos.
0. 226. 252 and 0. 900. 310. The programuabl e | ocks of the kind to which

appl i es the presertocRAMMABLE Vet rErRaNGEVANE IkE&E eFcteskr ioberhTizon tiueredr ed
docunents conprise, within a rotor rotatably nounted inside the stator, a
nunber of key foll ower novable 15 along their |ongitudinal and transversal
directions, intended to cooperate with the codification conformations of a
key inserted into the rotor keyhole, and | ocking pins having novability

al ong their own | ongitudinal directions, which are the bl ocking nenbers of

t he | ock. The key I [ t. k ' e . C ISing
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bar, coopera h %E:]'Io\l%ﬁp hé)gh?'gﬁé; Pghfﬁqfﬂda ' qgt'ﬁ?%'?fgfeogéfﬁ?éri lécgﬁég‘e“&%ﬁgﬁe‘ﬁo@%gp
cooper at i ng toi adjustetheskek fof beimgg bpekdtad by akeyndiffiedent fromi tineokey ta evhtiche

| ocki ng pin r i tated within the stator and, as -a
consequence,ﬁh%ﬂg&s%g fggrimgﬁ&gagé%eag out of said groove and engages the

| ocki ng pins. A trMos eastidulgriyli 8@ foenbiba cédraseyes bmproeementsabl v kinghgéd
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transver sal 16,226 252aaret 0t900.%H), f ol | owers by di sengagi ng the sane fromthe
I ocking pins, thusTI?é lp%‘é&?m%?@le%@kgioqat ieolgnafto which applies the present in-
vention and which are described in the cited documents comprise,”within a
rotor rotatably mounted inside the stator, a number of key followers movable
15 along their longitudinal and transversal directions, intended to cooperate with
the codification conformations of a key inserted into the rotor key_hoIe, and
locking pins having movability along their own longitudinal directilons', which
are the blocking members of the lock. The key followers and the Ioé,ki‘ng pins
form pairs each comprising a locking pin and a key follower, and they are pro-
20  vided with toothings intended to mutually cooperate, in different relétive posi-
tions, for determining the lock codification. A transversally displaceable stop
bar, cooperating with a longitudinal stator groove, is susceptible of cooperat-
ing with recesses of the locking pins in order to immobilize the locking pins
when the rotor is rotated within the stator and, as a consequence, tr}ié"'stop bar
25 comes out of said groove and engages the locking pins. A transversally dis-
placeable change bar is slidably engaged with the key followers and .normally
retains the key followers engaged with the locking pins, but this change bar,
when it enters said stator groove, transversally displaces the key foliloWers by
disengaging the same from the locking pins, thus allowing the modification of
30 the lock codification by replacing the former key by a new differen')t key.
A requirement laid down for the known locks of this kind is to ensure
that the codification change may be effected only by using a speciat change
key. This gives the security that the lock codification cahnot be modified or



30t he |l ock codification by replacing the fornmer key by a new different key.
A requirenent |aid down for the known | ocks of this kind is to ensure that
t he codi fwoaviwnrehange may be effected only by using apepapb@hiochdagige key.
This gives the security that the | ockz2codification cannot be nodified or
WO 2011/ 137974PCT/ EP2011/ 001948 2 altered by mi stake. Another requirenent,
common to all kinds of locks, is to allow an increase in the nunber of
different keys that can be provided. Still another requirenent comon to
all kinds of locks is to hinder the non-authorized manufacture of key
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stated kind, he sto has at | east one protrusion facing the
keyhol e of ttWG dltfmwtles:ttbu@lmrewngdbe\}@clt pigeland cestd that the use key has
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made t 010 ot ahe cogt oetheslogk. a use key, 20 and the stop bar conmes out of the
stator groove, in he r.esence. of eﬂ;e correct I‘Oj ection, of
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provi de a chaﬁge condition. On the contrary he rotor is nade to
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surface thereof at least one recess situated in such a way that it faces said
15  protrusion of the stop bar when the key is correctly inserted in the lock,
whereas the corresponding change key has in the side surface thereof a lon-
gitudinal groove extending in a position corresponding to said at least one re-
cess of the use key.
In this way, when the rotor is made to rotate by means of a use key,
20 and the stop bar comes out of the stator groove, in the presence of the correct
key said projection of the stop bar enters the corresponding recess of the key
and then retains the key, whereby it is not possible to take the key away from
the lock and provide a change condition. On the contrary, when the rotor is
made to rotate by a change key, said projection of the stop bar enters the lon-
25  gitudinal groove of the change key, but this groove does not hindér the key
extraction for a change operation. )
Moreover, if in the lock is inserted a use key whose teeth are correctly
codified, but that does not have in its side surface a recess corresponding to
the projection of the stop bar, this latter cannot displace in radial direction for
30 coming out of the stator groove and thus blocks the rotor, which therefore
cannot be made to rotate by that key. It follows that the presencé and position
of said recess of the use key are additional elements to the lock and-key codi-
fication, and therefore allow to increase the number of different keys which
may be provided.



25 gitudi nal groove of the change key, but this groove does not hinder, the
key extraction for a change operation. Moreover, if in the lock is
i nsert ed wousa/isey4whose teeth are correctly codified, kpgt/irb@ti/oodPes not
have in its side surface a recess corsesponding to the projection of the
stop bar, this latter cannot displace in radial direction for 30 com ng
out of the stator groove and thus blocks the rotor, which therefore cannot
be made to rotate by that key. It follows that the presence and position of
said recess of the use key are additional elenents to the | ock and-key
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and that in e cor royERERIrERREMG Rk Renne S BraPoy Rind PeBfUES 1 1h
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obj ects and adyant.a of . t,he subj ect of the present [nvention W]/ | [
OPLacly anncid PRBSREnE b st baic. Y isuitABy ook g L FRkipeE Al posihos
bei ng a not dfithetprogeatioanpifehevdtop braeficiscpassible tohiaceasenpwishthednambegs,
wherein: Fi qur repr . for.th rpose of reference, a cross section
of a 20 pr%rﬁﬁ%ﬁ%ﬁ%ﬁ%ﬁﬁé@@%&épi%ﬁa?g'd down according to the teachings
of the H&ropean Pafteage biod @thebde8tldes habjects iandecadwahtagés \of sthiet stibject of

operating t I}ﬂelpqgéenﬂ. iﬂvgnﬁor?%ijirﬁc;rgnclggrhi( 2%855} PrgmoIhet %?Iobv‘ﬂg description of
a preferred embodiment, being a not limiting example, with referénce to the
accompanying drawings, wherein: ‘

Figure 1 represents, for the purpose of reference, a cross section of a

20 programmable cylinder lock carried down according to the teachings of the
European Patent No. 0.900.310, having inserted a key suitable for operating
the lock, in the condition of insertion of the key. _

Figure 2 shows a cross section corresponding to that of Figure 1, but
in the condition in which by means of the key the rotor has been méde to ro-

25  tate of a certain angle.

Figure 3 shows a cross section of a lock rotor according to the inven-
tion, in the condition in which the inserted key has a recess or groove corre-
sponding to a projection of the stop bar, and therefore it allows the radial dis-
placement of the stop bar.

30 Figure 4 shows a cross section corresponding to that of Figure 3, but
refers to the case in which the inserted key does not have a recess or groove
corresponding to a projection of the stop bar, and thereforé it does not allow
the radial displacement of the stop bar.

Figure 5 shows a side view of a use key shaped according to the pre-

35 sent invention.



Figure 2 shows a cross section corresponding to that of Figure 1, but in
the condition in which by neans of the key the rotor has been nade to ro 25

tate of awoenimismrangl e. Figure 3 shows a crosspgegre@i/oefoser | ock
rotor according to the invention, in she condition in which the inserted
key has a recess or groove corresponding to a projection of the stop bar,
and therefore it allows the radial displacenent of the stop bar. 30Fi gure 4
shows a cross section corresponding to that of Figure 3, but refers to the
case in which the inserted key does not have a recess or groove

correspondi ng to aFigued 6chiowd, & atrgnaéointiRr to Figuieh®r #ichaAge tkegoRsitabod
allow the radial displacenent of the staop bar. Figure 5 shows
a side vi ew'8f the (pok agepraindgedha PEesentigved@me pre- 35sent invention. WO

2011/ 137974PCT/ EPZE§ 4D ¥ s? in a manneFs@nilf t6 FHGAMS 6, bikedy EEPYIAE cainnbé ar
to Figure 5 a change key, suitable for the |ock according to the present

i nvention. manufactyredyemeans efishe usual srRVRG culted fairkays. Figure 5, a key
copy as gan be manuif ach Uf:él?gre%éegﬁsmpﬁu?% 1 4RI BEURAE FRYrB8r ' re &Il Pﬂare géaYs.

5At first, reference to ure e made in order to recall gen-
eral struct grel stractuie anskthe ioperation of gt koaks ot the considesed kind.ntor whese

e ot PAETSIE IR LR e KRB ERRABEI ™ L ) e,
rotor 2 suscepti blNumber dcdesigmatesna istatok éside evhactk dyerd. isl notatiably olounted
a cylindrical rotor 2 susceptible of receiving in its keyhole a key 3. In the fol-

10 lowing, it will be considered as longitudinal the direction pérallel to .the geo-
metrical axis of the corresponding cylindrical rotor, and will be considered as
transversal the direction perpendicular to the plane of the key and the corre-
sponding keyhole.

In rotor 2 there are mounted key followers 4, which lies in a plane per-

15 pendicular to the axis of the cylindrical rotor 2 and are movable along the lon-
gitudinal and transversal directions. The key followers 4 are providéd for co-
operating with the codification conformations of key 3. Moreover, in rotor 2
there are mounted locking pins 6, and each of them is coplanar with a key fol-
lower 4 and is movable along its own longitudinal direction. The locking pins 6

20 form the blocking member of the lock. The lock can possibly counterpins 8
mounted in stator 1.

The key followers 4 and the locking pins 6 have toothings intended to
mutually cooperate, and this may take place in different relative positions in
order to define the lock codification. in the position of key insertion (Figure 1),

25 the locking pins are free to displace along their own longitudinal direction, but
a stop bar 9, displaceable in the transverse direction within rotor 2 and sus-
ceptible of cooperating with a groove 10 of stator 1, serves for imrﬁobilizing
the locking pins 6 when rotor 2 is made to rotate within stator 1 and, as a con-
sequence, the stop bar 9 comes out of said groove 10 and engages the lock-

30 ing pins 6.

A change bar 11 which is transversally displaceable in rotor 2 is slid-
ingly coupled with the key followers 4, and normally the change bar 11 keeps
the key followers 4 engaged with the locking pins 6 but, when said change bar

11, due to a rotation of rotor 2, comes to correspond to said groove 10 of sta-



10 lowing, it will be considered as longitudinal the direction parallel to
the geonetrical axis of the corresponding cylindrical rotor, and wll be
consi der egtoasittsasrsver sal the direction perpendicul ar tecrhe2@phasp49f t he
key and the correspondi ng keyhole. Insrotor 2 there are nounted key
followers 4, which lies in a plane per- 15 pendicular to the axis of the
cylindrical rotor 2 and are novable along the | ongitudinal and transversal
directions. The key followers 4 are provided for cooperating with the
codi fication conformations of key 3. Miyreover, in rotor 2 there are nounted
| ockLlng p: ngob,1 and eaaleks ﬂﬁeﬁeme,mt:ts%mreany displaces ltl;y Keyl Folvewers fAmhd Sh
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ocki ng” pi ns u en_saj nge. bar 11, due to,a rotation rotor 2,
cones ?opcorrespoda %uéﬁ?g’ ﬂpéo‘ee‘%ﬁﬁﬁ‘ofeéfapq%ﬂd%k according to The"if8h-

2011/ 13797 4R(cH, ER208 14@018sbnted ohlyanHe adter 2, tther stiop, baf I bAASHRY kay| y
di spl aces the key foll oaﬂe{i 4 _and  di enga es the same fromthe | ocki nﬁ Pi ns
6. Then, by TR¥MEsENAtRE 13pl AQindhe PEFAHRE the: AHBRTIGAMROBSNPATtEY BFe: P
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when ro'%gr 2foirr?1 tE)Oatr?t ed by keg 3, the stop bar 9
y known embodiment.
The stop bar 9 has at least a projection 12 facing the keyhole of rotor
2 intended to receive the key 13. The extension of projection 12 is such that it
does not hinder the insertion of key 13 when the stop bar 9 is inserted in the
groove 10 of stator 1 and is displaced outwards. .

20 The use key 13 according to the invention (Figure 5) differs from
the known keys only in that it is provided in its side surface with one or
more recesses 14, which are so located that, when key 13 is inserted in the
lock rotor 2, they place themselves in front of the corresponding projec-
tions 12 of the stop bar 9. ‘

25 Therefore, when the key 13 causes rotor 2 to rotate, the stop bar 9
displaces radially inwards ,and this displacement is not hindered because a
recess 14 of key 13 faces the projection 12. Therefore the lock can 'be oper-
ated in the usual manner. The engagement of projection 12 of the. stop bar 9
in the recess 14 of key 13 lasts in any position of rotor 2, except the position

30  of key insertion; in this position the stop bar enters the groove 10, displaces
radially outwards and the projection 12 disengages from the recess 14.

Until projection 12 remains engaged in recess 14, key 13 cannot be
withdrawn from the lock. Therefore, the key cannot be extracted in the change

position, and the lock codification cannot be modified by mistake.



| eaves the groove 10 of stator 1 and displaces radially inwards by engagi ng
the locking pins 6 in order to inmmobilize the sanme. O course, this inwards
di spl acernwot2onf13véve stop bar is needed for allow ng thepcotEpbélenonis r ot or

2, which would be positively prevented by the stop bar if the sane would be
pre- 10vented fromdisplacing radially i nwards by di sengaging fromthe
groove 10. In Figures 3 and 4, which refer to the |ock according to
the invention, there are represented only the rotor 2, the stop.bar 9 and

t he key, now designated 13, 15 or 17, because the other conmponent parts are
not interested in Thecbpegatkeyn1adEguierfy) differhdranmitbetisenkenrid irhdyatciul d
con- 15 for bar. t a
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the position 30 df dfdey h3e@rtioHig madet Ialcsonyobytusmg tihe usuap cbaymgneemip-t he
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15 If this key copy is inserted in the lock rotor 2, the condition repre-
sented in Figure 4 takes place. The projection 12 of the stop bar 9 does not
find in front a recess nor a groove, but the side surface 18 of key 1'7‘; There-
fore the stop bar 9 is kept unmovable in the position in which it projects from
rotor 2 and is engaged in groove 10 of stator 1. So the rotor 2 cannot be ro-
20 tated by the key copy 17.

As already said, by suitably choosing the number and disposition of
the projections of the stop bar it is possible to attain the desired increase in
the number of different keys which can be manufactured. Besides,‘lby provid-
ing a number of projections 12 and recesses 14, the arrangement according to

25 the invention may also be used for providing master use keys suitable for op-
erating a number of locks whose normal use keys are suitable only for oper-
ating the corresponding lock.

In this case, a master use key is provided with recesses whose posi-
tions correspond to the positions of projections of a number of locks which are

30 operable by normal use keys provided with recesses whose number and posi-
tions correspond to the number and positions of the projections of the stop bar
of the corresponding lock.

Thanks to the application of this invention there is obtained, by simple
and sure means and without in any way increasing the size, the complexity

35 and the cost of the lock, the safety in the preservation of the lock codification



The change key 15 (Figure 6) differs fromthe use key 13 in that, in the
position corresponding to the recesses 14 of key 13, it is provided with a
uni nt er r upoediyemgist udi nal groove 16. Therefore, when tlpeTaramgeoioay 15 is
inserted in the lock, the projection 12 of the stop bar 9 neets the facing
5 groove 16 wherein it can enter, and the stop bar 9 is not hindered to
radially displace inwards for com ng out of the groove 10 of stator 1.

Rotor 2 can freely be nade to rotate by the change key 15. However, because
the groove 16 is uninterrupted, the change key 15 is not retained by

proj ecti on l&yaiastdmanetver mhaalges paosirtidreaseofn tHeenumbker oh difééreng&elyewhielm be
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Therefore t heesémmyb@frth%seasldﬂmu irutheuab| Théese imMwlificstidn and icthads, cdnd any

proj ects fron1 otor iS.e ed in groove 10 of sta t he rotor
2 cannot be r98 g‘%fhtnl'lc@m& lf%%')? gfneans can b%é“aacf L%Waijlacf 8%
sui tably chman@eblm\mstﬁmm withlo wti @muhgarbmfthé Bpirfiradjthe tinvarstionf ahdiehet op

bar it i,s possibl desi r |ncre n_t he nunber of

di ffereﬂﬁ keifsop\%‘?f th gﬂ{eﬁ‘éaﬁaﬁwgtw %eézgc‘ad prOV| di ng a nunber of
projections 12 and recesses 14, the arrangenent according to 25 the
invention may al so be used for providing nmaster use keys suitable for
operating a nunber of | ocks whose normal use keys are suitable only for
operating the correspondi ng | ock. In this case, a master use key is
provi ded with recesses whose positions correspond to the positions of

proj ections of a nunber of |ocks which are 30 operable by normal use keys
provided with recesses whose nunber and positions correspond to the nunber
and positions of the projections of the stop bar of the correspondi ng | ock.
Thanks to the application of this invention there is obtained, by sinple
and sure nmeans and without in any way increasing the size, the conplexity
35and the cost of the lock, the safety in the preservation of the |ock

codi fication



WO 2011/ 137974PCT/ EP2011/ 001948 7 agai nst maneuver m stakes, an increase in
the nunber of different keys which can be provided, an obstacle to the

non- aut howbzetl/gopy of the keys and also, if required, wPoe/mresiobioksty of
produci ng master keys. It is to be unslerstood that this invention is not
limted to the enbodi- 5 nents described and shown as exanpl es. Several
possi bl e nodifications have been pointed out in the course of the
description, and others are within the ability of those skilled in the art.
These nodification and others, and any replacenment by technically
equi val ent neans, can be nmade to what IEAIMSEN descri bed and shown, without
departing fronlthe spirit of the invention and the 10scope of thi's Patent
as defined by the appended Clainms. WD 2011/137974PCT/ EP2011/ 001948 8
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16 to immobilize said locking pins (6) when rotor (2) is made to rotate within sta-
tor (1) and the stop bar (9) comes out of said groove (10) and engages the
locking pins (6), and comprising a change bar (11) which is transversally dis-
placeable and is slidingly coupled with the key followers (4) in order to nor-
mally keeping the key followers (4) engaged with the locking pins (6) and to
20 disengage the key followers (4) from the locking pins (6) when said change
bar (11) comes into said groove (10) of stator (1) and provides a lock pro-
gramming position, characterized in that said stop bar (9) has at least one
protrusion (12) facing the keyhole of rotor (2) intended to receive’ the key
(13,15), and that the use key (13) has at least one recess (14) situated in such
25 a way that it faces said protrusion (12) of the stop bar (9) when the key (13) is
correctly inserted in the lock, whereas the corresponding change key (15) has
a longitudinal groove (16) extending in a position corresponding to said at
least one recess (14) of the use key (13).

2 . A programmable cylinder lock as set forth in Claim 1, characterized

30 in that said stop bar (9) has two or more protrusions (12), and that the use key

(13) has recesses (14) corresponding in number and positions to said protru-
sions (12) of the stop bar.
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