PROGRAMVABLE CYLI NDER LOCK AND KEYS FOR THE OPERATI ON THEREOF The subj ect of
this invention is a progranmabl e cylinder |lock, nanely 5 a | ock conpri sing
devices intended to allow the initial codification of the |ock or, through a
change operation, to nodify the former lock codification in order to adjust
the lock for being operated by a key different fromthe key to which the | ock
was fornerly adapted. More particularly, the invention concerns

i nprovenents in a kind of 10 progranmabl e cylinder |ock which is known from
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| ocks of the kind to which applies the present invention and which are
described in the cited docunents conprise, within a rotor rotatably nounted
inside the stator, a nunber of key follower novable 15 along their

| ongi tudi nal and transversal directions, intended to cooperate with the

codi fication conformations of a key inserted into the rotor keyhole, and
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pins, but thiG2e6Lfpand0,90hat0.it enters said stator groove, transversally
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| ock codilbi caaloog theinongitedinedand doarmversal directions, intended to cooperate with
the codification conformations of a key inserted into the rotor keyhdle, and
locking pins having movability along their own longitudinal directibns; which
are the blocking members of the lock. The key followers and the Vlocﬁz,lsi‘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, tl}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 fol]owérs 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



altered by m stake. Another requirenment, comon to all kinds of |locks, is to
allow an increase in the nunber of different keys that can be provided. Stil
anot her requirenment common to all kinds of locks is to hinder' the

non- aut hori zed manuf acture of key copiel. Several solutions have been proposed
5for all these problens, but in general they involve conplications or
construc- tive difficulties, thus increasing the | ock size and cost.
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in alock of the stated kind, in that the stop bar has at | east one protrusion
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condition. On the c ntr when the rotor js nade to rotate by [ e key,
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operati on. Moreover, if in the is inserted a use Key whose teeth
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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 hinder 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.



30 com ng out of the stator groove and thus bl ocks the rotor, which therefore
cannot be nade to rotate by that key. It follows that the presence and
position of said recess of the use key are additional elements to the | ock
and-key codification, and therefore alldw to increase the nunber of different
keys which may be provided. 3 Besi des, because usually the

non- aut hori zed key copies are , obtained by neans of copying cutters that
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a cross sectign,.corr onding to that of. Figure 1, but in the condition in
whi ch by nean%p%ﬁ%{%rgﬁ%gﬁ "{"thrr%?%ger?zigv'gggh Made to ro 25 tate of a certain
angl e. 15 These and other features, objects and advantages of the subject of

the present invention will more clearly appear from the following description of
a preferred embodiment, being a not limiting example, with referénce to the
accompanying drawings, wherein: ' o

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

20 programmable cylinder lock carried down according to the teachinbs 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 rﬁéd_e 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 3 shows a cross section of a lock rotor according to the invention, in
the condition in which the inserted key has a recess or groove correspondi ng
to a projection of the stop bar, and therefore it allows the radi al

di spl acenent of the stop bar. 30Figure 44 shows a cross section correspondi ng
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
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Figure 5 shows a side view of a use key shaped according to the pre- 35sent
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receiving in'
Number 1 deS|gnates a stator inside which there is rotatably mounted

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 |ongitudinal the direction parallel to the
geonetrical axis of the corresponding cylindrical rotor, and wll be
considered as transversal the direction perpendicular to the plane of the key
and the corresponding keyhole. In roto® 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 |longitudinal and transversal directions. The key
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that, when rotor 2 is rotated by key 3, the stop bar
16 form to any known embodlment

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 acenent of the stop bar is needed for allowing the rotation of rotor 2,
whi ch woul d be positively prevented by ¢ he stop bar if the same woul d be pre-
10vented fromdisplacing radially inwards by disengaging fromthe groove 10.
In Figures 3 and 4, which refer to the |lock according to the invention, there
are represented onlVhe lvhangedrey215t(Frégweop) Yhfers feord theeusee ey nidviniésatgnat ed
13, 15 or 17, . e a | h
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t he change position, And ‘i on cannot be nodified by m stake.
15 If this key copy is inserted |n 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 17_; 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,”by 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



6 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 nterrupted | ongi tudi nal groove 16. Therefore, when the change key 15 is
inserted in the lock, the projection 12;70f the stop bar 9 neets the facing 5
groove 16 wherein it can enter, and the stop bar 9 is not hindered to radially
di spl ace i nwards for com ng out of the groove 10 of stator 1. Rotor 2 can
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the nunber of different keys which can be manufactured. Besides, by providing
a nunber of projections 12 and recesses 14, the arrangenent according to 25
the invention may al so be used for providing master 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 nmaster use key is
provided 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 neans and without in any way increasing the size, the conplexity 35and
the cost of the lock, the safety in the greservatlon of the lock codification
7 agai nst maneuver m stakes, an increase®in the nunber of different keys which
can be provided, an obstacle to the non-authorized copy of the keys and al so,
if required, the possibility of producing master keys. It is to be understood
that this invention is not limted to Eﬂ§H§E£Odi_ 5 ments described and shown
as exanpl es. Several possible nodificat ave been pointed out in the
course of the description, and others are within the ability of those skilled
inthe art. These nodification and others, and any replacenent by technically
equi val ent neans, taA bystemdeornprisingta heogrbeerable sytinderdoakdagisenwkey anthout
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for insertion of a key, and comprising inside rotor (1) a number of key follow-
ers (4) movable along the longitudinal and transversal directions, intended to
cooperate with the codification conformations of a key inserted into the key-
hole of rotor (2), and a number of locking pins (6) movable along the longitudi-

10  nal direction, which form the lock blocking members, said key followers (4)
and locking pins (6) forming together a number of pairs each including a lock-
ing pin (6) and a key follower (4) and having toothings intended to mutually
cooperate, in different relative positions, in order to define the lock codifica-
tion, the rotor (2) including a transversally displaceable stop bar (9) cooperat-

15 ing with a longitudinal groove (10) of stator (1) and cooperating with the lock-
ing pins (6) in order to immobilize said locking pins (6) when rotor (2) is made
to rotate within stator (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 displaceable and is slidingly coupled with the key followers (4) in

20 order to normally keeping the key followers (4) engaged with the locking pins
(6) and to 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
programming 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

25 (13,15), and that the use key (13) has at least one recess (14) situated in such
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).

30 2 . A system as set forth in Claim 1, characterized in that said stop
bar (9) has two or more protrusions (12), and that the use key (13) has re-
cesses (14) corresponding in number and positions to said protrusions (12)

of the stop bar.



5 tation around its own axis and having a keyhole extending in the axis
direction for insertion of a key, and conprising inside rotor (1) a nunber of
key followers (4) novabl e along the |ongitudinal and transversal directions,
intended to cooperate with the codification conformati ons of a key inserted
into the keyhole of rotor (2), and a nunber of |ocking pins (6) novabl e al ong
the longitudi- 10 nal direction, which formthe | ock bl ocking nenbers, said

key followers (4) amd hagkighg apises f4@) it Gratmng, éxaratieeized imtindtes nafstgraiges each
i ncludi ng a | ocking R%giZG) and a key follower ﬁé) sgd hav%qg%t??$hin8ﬁ

i ntended to mkeyalrds, " P ¥R0SE ROFTIPHS COREESPAN AP VEC TP THET ey RIPHEF to
define the | ogoodid) 60k MimbeNef NG op@latéd Byudiffegertt hommnslveses &ely (13)

di spl aceabl e stop bar (9) coogperat- 15 | n; mﬁtg a lon itudinaldg{aﬁﬁe 10) of
stator (1) anda¥8thEPERSSRY (\Aﬂ?wwﬁéppeewpn% pumber éndi PogleRs 1o S HIBIFT ze
sai d | ocki B9 Riiékss () oMRE sta Bar (BofitBe %Bd@ssw@ndiﬁg%@(.Withi n stator (1) and
the stop bar (9) conmes out of said groove (10) and engages the |ocking pins
(6), and conprising a change bar (11) which is transversally displaceabl e and
is slidingly coupled with the key followers (4) in 20 order to normally
keeping the key foll owers (4) engaged wth the | ocking pins (6) and to

di sengage the key followers (4) fromthe | ocking pins (6) when said change bar
(11) cones into said groove (10) of stator (1) and provides a | ock progranm ng
position, characterized in that said stop bar (9) has at |east one protrusion
(12) facing the keyhole of rotor (2) intended to receive the key 25 (13,15),
and that the use key (13) has at |east one recess (14) situated in such a way
that it faces said protrusion (12) of the stop bar (9) when the key (13) is
correctly inserted in the | ock, whereas the correspondi ng change key (15) has
a longitudinal groove (16) extending in a position corresponding to said at

| east one recess (14) of the use key (13). 302 . A systemas set forth in
Claim 1, characterized in that said stop bar (9) has two or nore protrusions
(12), and that the use key (13) has recesses (14) correspondi ng in nunber and
positions to said protrusions (12) of the stop bar. 9 3 . A systemas
set forth in Claiml, characterized in that a naster use key has recesses
whose positions correspond to the positions of the protrusions (12) of a
nunber of |ocks operated by different normal use keys (13) having recesses
(14) corresponding in nunber and positions to said protru- 5sions (12) of the
stop bar (9) of the correspondi ng | ock.



