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DESCRIPTION

A PROGRAMMABLE CYLINDER LOCK,
PROVIDED WITH MASTER KEYS

This invention refers to a programmabile cylinder lock which comprises
devices intended to allow, through a change operation, adabting the lock to a
key different from a key to which the lock was formerly adapted.

Through the present description, the word "lock" is intended to desig-
nate, in addition to the usual locks for doors or leaves, also any kind of special
locks, such as padiocks and others.

Various embodiments of cylinder locks suitable to behave in the above
stated manner are known, and among them there is, in particular, the lock ac-
cording to the European Patent No. 0,226,252. In the following, through the
present description reference is made to programming mechanisms substan-
tially conforming the mechanisms of said European Patent, but it should be
realized that the present invention is not limited to the use of such mecha-
nisms, and it may also be applied to cylinder locks using different program-
ming mechanisms.

There are aiso known masterizable locks which, thanks to the use of
locking pins subdivided in two or more sections, may be operated both by an
individual key singularly adapted to a specific lock, and by one or more other
keys. calied master keys, which may also operate other locks, each one of
them being also operable by an individual key. This allows to establish within
a group of locks a hierarchy on two or more levels, whereby each lock may be
operatéd by its own key, which cannot operate the other locks of the group, as
well as by a master key, which is capable of operating all the locks of the
group, and possibly also by one or more other master keys of lower level,
each one adapted to operate all the locks of a specific sub-group, but not the
locks of the other sub-groups being part of the whole lock group taken in con-
sideration.

However, in the known embodiments, the programmabie cylinder locks
cannot be provided with master keys, whereas the cylinder locks provided with
master keys are not suitable for being programmed.

A first object of the present invention is to provide a programmable
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cylinder lock which, in addition, may be provided with master keys. Another
object of the invention is to provide such a programmable cylinder lock pro-
vided with master keys, which may be industrially manufactured in a profitable -
way. Still another object of the invention is to provide such a programmable
cylinder lock provided with master keys, which should have particular features
of mechanical strength and resistance against effraction attempts. A further
object of the invention is to provide such a programmable cylinder lock pro-
vided with master keys, wherein the programming steps should be easy, sure
and quick to be made by the user. Finally, it is an object of the invention to
provide such a programmable cylinder lock provided with master keys, wherein
the programming operations should be allowed only to those who are in pos-
session of a special key.

The first object of the invention is achieved by means of a program-
mable cylinder lock, comprising a stator, a rotor, and a mechanism intended to
aliow, through a change operation, adapting the lock to a key different from a
key to which thé lock itself was formerly adapted, characterized in that the
lock further comprises at least one locking pin or counter-pin which is subdi-
vided in two or more sections, and is suitable for being displaced to an open-
ing position by action of two or more keys having different shapes.

Preferably the locking pins or counter-pins subdivided in two or more
sections are more than one in number.

Therefore, the invention is characterized, among other things, by the
combination, in a lock, of different mechanisms, per se ihdividuatly known in
the art, but which have been always used the one or the other, and not in their
combination.

Thanks to these features, the lock may be actuated by two or more
keys which differ from each other only in the height of the tooth or teeth in-
tended to act onto the locking pin or locking pins subdivided in two or more
sections.  Therefore, by suitably choosing the positions in which the breaks of
the locking pin or locking pins subdivided in two or more sections are ar-
ranged, it is possible to provide groups of locks, wherein each lock may be
actuated only by its individual key and by one or more master keys, possibly
ordered on more than one level. Moreover, thanks to the presence of the pro-
gramming mechanism, it is possible to foresee several sets of individual keys
and master keys, and the locks may be adapted for being actuated by the
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keys pertaining to the one or the other of said key sets.

Preferably, the lock further comprises one or more locking pins or
counter-pins which are not subdivided into sections. Such locking pins do not
participate to programming the lock nor to providing the master keys, but they
contribute to the safety of the lock by increasing the number of combinations
which may be realized, and because said locking pins which are not subdi-
vided may be manufactured and mounted in a more ecor;omical way, their
presence allows to render the lock industrially more profitable.

It is advantageous that the programming mechanisms, the locking pins
subdivided in two or more sections, and the possible pins which are not subdi-
vided into sections, are aggregated into groups. This allows to rationalize and
organize in the best way the manufacturing and mounting of the lock. How-
ever, the various groups or the single devices may be arranged in any manner
within the lock.

Advantageously the lock comprises a stator, a cavity provided in said
stator, a rotor inserted in said stator cavity, and a keyhole provided in said
rotor, and it is characterized in that the programming mechanism includes, in
said stator, at least one longitudinally extending groove formed in said cavity,
a possible set of stator seats and locking counter-pins and springs housed in
said stator seats, and includes, in said rotor: a set of first seats which intersect
said keyhole, and a set of second seats parallel to said first seats, as well as a
first and a second slit, perpendicular to said seats and parallel to the rotor
axis, a set of key followers inserted and longitudinally and transversally mov-
able within said first rotor seats in order to co-operate with the teeth of a key
inserted in said keyhole, each key follower having on one edge a number of
projections, having on the opposite edge a slidable joint member and having
an associated spring; a set of locking pins slidably inserted in said second ro-
tor seats, corresponding to said locking counter-pins of the stator and having
a number of first recesses facing said projections of the key followers, and
one or more second recesses directed opposite said key followers; a stop bar
inserted in said first orthogonal rotor slit, having projections facing said sec-
ond recesses of the locking pins and a uninterrupted projection extending in
the opposite direction, suitable for co-operating with a stator groove; first
springs associated with said stop bar in order to push the same outwardly; a
translation bar, inserted in said second orthogonal rotor slit, having slidable
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joint members suitable for engaging said slidable joint members of the key
followers, and a uninterrupted projection extending in the opposite direction,
suitable for co-operating with a stator groove; and second springs associated
with said translation bar in order to push the same butwardly; said parts being
mutually co-ordinated in such a way, that said projections of the stop bar en-
gage said second recesses of the locking pins when the uninterrupted projec-
tion of the stop bar does not register with a stator groove, and disengage
therefrom when a stator groove allows the stop bar to displace outwardly un-
der action of said first springs, whereas the projections of said key followers
engage corresponding recesses of the locking pins when the uninterrupted
projection of the translation bar does not register with a stator groove, and
disengage therefrom when a stator groove allows the translation bar to dis-
piace outwardly under action of said second springs by dragging the key fol-
lowers due to the respective slidable joint members; whereby said translation
bar, when it registers with a stator groove, is displaced outwardly by dragging
the key followers, these latter are disengaged from the locking pins and then,
in this position, they allow replacing the key, thereby differently programming
the lock.

It is advantageous that the lock further includes an elastic fork-shaped
ring housed in said stator and co-operating with said rotor in order to limit,
during the change operation, the free section of said keyhole. In this manner,
by suitably shaping the keys, it is possible to obtain that only special privi-
leged keys are allowed to be inserted and taken out during the change opera-
tion, whereby only those who are in possession of said privileged keys are al-
lowed to modify the programming of the lock.

These and other features, objects and advantages of the subject' of
the present invention will appear more clearly from the following description of
an embodiment, having the character of a non-limiting example, with reference
to the appended drawings, wherein:

Fig. 1 shows an exploded view in axonometric perspective of the parts
composing the lock according to the invention;

Fig. 2 shows the lock in axonometric perspective, with a break and
with some outer portions sectioned in order fo show some inner parts;

Figs. 3 and 4 are axonometric views of the lock inner components
only, viewed from the left side and from the right side, respectively;
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‘Figs. 5, 6 and 7 are axonometric perspective views of three particular
kinds of mechanisms included in the lock;

Fig. 8 shows a cross section taken along the central, longitudinal, ver-
tical plane of the lock, namely along line VIII-VIII of Figure 9;

Fig. 9 shows a section taken along a horizontal plane defined by line
IX-IX of Figure 8;

Figs. 10, 11 and 12 show sections taken along cross vertical planes
defined by lines X-X, XI-XI and XII-XII, respectively, of Figure 8;

Figs. 13 to 18 show how the lock according to the invention may be
operated by two different keys (individual key and master key); and

Figs. 17 to 22 show how the lock accc'rding to the invention may be
programmed in order to be operated by two different keys.

With reference to Figures 1, 2 and 8 to 12, a lock according to the in-
vention comprises a stator 1 which, in the embodiment shown, has a circular
cross section with elongated bottom projection, namely a shape widely used In
this kind of locks. However, it is to be realized that the shape of the stator is

not a critical one, whereby the stator may be shaped in any manner in order to

correspond to any specific need of installation. Stator 1 has a cylindrical seat
2 for a rotor 9, and along said seat extends, at least in the region of the pro-
gramming mechanism, a lateral longitudinal groove 3 (Figure 12). In this em-
bodiment there is a single groove 3,extending perpendicularly to the holes for
the locking counter-pins, which are discussed later on, but this is not the only
possible arrangement, and in different embodiments two or more grooves may
be foreseen, arranged according to different angles. Moreover, in the shown
embodiment stator 1 has a recess 4 intended to house a ring 5 with a web 6
which, coupled with the rotor 9, forms the operating member of the lock.
However, of course, in other embodiments the web may be replaced by any
other operating member, such as an eccentric shaft of a key projecting at rear
from rotor 9. Stator 1 further has vertical holes 7 and 8 intended to house the
locking counter-pins of the tock, which are discussed later on.

The rotor 9 is cylindrical, it has a keyhole for inserting a flat key C and
is housed within the stator seat 2, wherein it is retained by elastic rings 37 and
38, as well as by an elastic fork-shaped ring 39, which is discussed later on.
In the shown example, at the time of its installation into stator 1, the rotor 9
engages by means of a coupling member 36 the ring 5 having the web 8, in
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order to actuate the same. A rear spacing plug 40 closes the stator seat 2.

Within the stator 1 and rotor 9 there are mounted three types of me-
chanisms, which will now be described with reference to Figures 5 to 7 and
Figures 10 to 12. .

The mechanism of the I type (figures 5 and 10) is a mechanism with
locking pins and locking counter-pins of a conventional kind, and each unit of
this mechanism comprises a locking pin 41 inserted in a hole 11 of rotor 9,
which hole intersects the keyhole 10 for the flat key C, as well as a locking
counter-pin 42, a spring 43 and a rest block 44, all inserted in a hole 7 of sta-
tor 1 and retained in their whole, along with other components, by a retain-
ment bar 35 inserted in a corresponding longitudinal bore of the stator. This
mechanism is per se well known, and it allows rotating the rotor 9 with respect
to stator 1 only when the height of the tooth of key C which acts upon the
locking pin 41 is such that the separation surface between locking pin 41 and
locking counter-pin 42 is brought to register with the cylindrical coupling sur-
face between stator 1 and rotbr 9 (line P in Figure 5). In any other position
the locking pin 41 or the locking counter-pin 42 extends through said coupling
surface and forms a latch which prevents the rotation of rotor 9.

It is to be remarked that this conventional mechanism of the I type
contributes to the safety of the lock because it increases the number of possi-
ble combinations in the codification of the key, and it contributes to the lock
resistance by providing a latch member, but it does not contribute to the capa-
biliiy of the lock to be programmed, nor to the possibility of providing the lock
with master keys. It is of advantage to make use of a number of such mecha-
nisms because of their simple manufacture and installation, but a lock ac-
cording to the invention could also be realized without any use of mechanisms
of this I type, whereas, of course, it could not include mechanisms of the I
type only. .

The mechanism of the II type (Figures 6 and 11) is a typical mecha-
nism of the locks with master keys. It is installed in the same way described
for the mechanism of the I type, but it differs th_erefrom in that the locking pin
45 is subdivided in two or more sections in the region near the separation
surface with respect to the locking counter-pin 46. Due to this feature, the
mechanism of the II type allows rotating the rotor 9 with respect to stator 1
when the height of the tooth of key C which acts upon the locking pin 45 is
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such that any one of the separation surfaces between locking pin 45 and
locking counter-pin 46, or between sections of the locking pin 45, is brought to
register with the cylindrical coupling surface between stator 1 and rotor 9 (line
P in Figure 6). In any other position a section of the locking pin 45 or the
locking counter-pin 46 extends through said coupling surface and forms a
Iaich which prevents the rotation of rotor 9. Therefore, in order to assume a
position allowing opening the lock, this mechanism may aécept a number of
different heights of the corresponding tooth of key C, equal to the number of
sections forming the locking pin 45.

The behavior of this mechanism of the II type is clarified by Figures 13
to 16, wherein the locking pin 45 is formed by four sections. According to Fig-
ure 13, the height of the tooth of key C which corresponds to the mechanism
in question is such that the separation surface between the first and second
sections of the locking pin 45 is brought to register with the cylindrical cou-
pling surface between stator 1 and rotor 9. Therefore, rotor 9 is free to rotate
as shown by Figure 14; only the first section of the locking ;iin 45 rotates
along with the rotor, whereas all remaining sections of this locking pin remain
unmoved along with the locking counter-pin‘ 46. On the other hand, according
to Figure 15 the height of the tooth of key C which corresponds to the mecha-
nism in question is such that the separation surface between the third and
fourth sections of the locking pin 45 is brought to register with the cylindrical
coupling surface between stator 1 and rotor 9. Therefore, rotor 9 is free to
rotate as shown by Figure 16; the first three sactions of the locking pin 45 ro-
tate along with the rotor, whereas the remaining fourth section of this locking
pin remains unmoved along with the locking counter-pin 46. Of course, ac-
cording to this example there are two other tooth heights of the key C which |
allow rotating the rotor.

Therefore, by suitably choosing the number and the length of the vari-
ous sections forming the locking pin of each mechanism of the II type, it is
possible to provide master keys on one or more levels, capable of operating a
certain number of locks of a group, each one of these locks being also oper-
able by an individual key which, on its turn, is not capable to operate the other
locks of the group. .

Particularly, in a group of locks subdivided in a number of sub-groups,
it is possible to provide a master key of top level, which is capable of operat-
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ing all the locks of the whole group, and a number of master keys of lower
level, each one of these master keys of lower fevel being capable of operating
all the locks of the corresponding sub-group, but not the locks of the other
sub-groups. Such a hierarchy may also be extended to more than two levels
of master keys.

It is the mechanism of the II type which confers to the lock the possi-
bility of providing master keys, and therefore in the lock according to the in-
vention the presence of at least one mechanism of the II type is needed, but
in the practice it is preferred that the number of such mechanisms be more
than one.

In describing the mechanism of the II type it has been said that the
locking pins 45 are subdivided in two or more sections. It is to be noted that
the same behavior is obtained when the subdivision in several sections is ap-
plied to the locking counter-pins. In other words, the édditional sections pro-
vided may be considered, indifferently, as pertaining to the locking pins 45 or
to the locking counter-pins 46. '

In addition, a lock according to the invention should include a pro-
gramming mechanism, such as the mechanism of the III type described in the
following as a non-limiting example.

The mechanism of the III type (Figures 7 and 12) is a programming
mechanism which, in this embodiment, substantially conforms the program-
ming mechanism described in the European Patent No. 0,226,252. In order to
receive this mechanism, the rotor comprises a set of first seats 12 (Figures 8
and 9) which intersect the keyhole 10 for the flat key C, and a set of second
seats 13 parallel to the first seats, as well as a first slit 14 and a second slit 15
which are orthogonal to said seats and parallél to the rotor axis. For each unit
of the programming mechanism, a key follower 16 is inserted, longitudinally
and transversally movable, in one of said first rotor seats 12, in order to co-
-operate. with the teeth of a key C inserted in said keyhole 10. The key fol-
lower 16 is provided on one edge with projections 17 and on the opposite
edge with a slidable joint member 18, and it is associated with a spring 19
which pushes it upwards (in the shown position). A locking pin 20 is slidably
inserted in one of said second seats 13 and it is provided with a number of
first recesses facing said projections 17 of the key follower 16, as well as with
one or more second recesses directed opposite said key foliower 16. A stop
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bar 23 is inserted in said first orthogonal rotor slit 14, and it is provided with
projections 24 facing said second recesses 22 of the locking pins 20, as well
as with a uninterrupted projection 25 extending towards the opposite side and
capable of co-operating with said stator groove 3. The stop bar 23 is associ-
ated with springs 26 which push the same outwards. A translation bar 27 is
inserted in said second orthogonal rotor slit 15 and it is provided with slidable
coupling members 28 suitable for engaging said slidable cmipling members 18
of the key.followers 16, as well as with a uninterrupted projection 29 extending
towards the opposite side and suitable for co-operating with said stator groove
3. The translation bar 27 is associated with springs 30 which push the same
outwards.

A locking counter-pin 31 may be inserted in the stator hole 8 in order
to co-operate with the locking pin 20; it is pushed by a spring 32 resting by
means of a block 33 against a retainment bar 34 inserted in a corresponding
stator bore. Said locking counter-pins may be foreseen in order to give the
lock more resistance, however they are not unavoidable, and the task of
blocking the rotor may also be conferred to the blocking pins 20 only; there-
fore the blocking counter-pins 31, the corresponding springs 32, the biocks 33
and the retainment bar 34 may also be omitted in the lock according to the in-
vention.

With reference to Figures 17 to 22, the operation of the programming
mechanism is as follows.

In the absence of the key (Figure 17) or in the case that a wrong key
is inserted, the locking pins 20 and the locking counter-pins 31 (these latter if
they are provided for) traverse the coupling surface between stator 1 and rotor
9, and they prevent the movement of the rotor. The locking pins 20 are solid
with the key followers 16 due to the engagement between projections 17 and
recesses 21. Under action of the springs 26, the stop bar 23 is inserted with
its projection 25 in the stator groove 3, and therefore the recesses 22 and the
projections 24 are disengaged, and the displacement of the locking pins 20,
along with the corresponding key foliowers 16, when a key is inserted or taken
out, is free. If the correct key is inserted (Figure 18), the separation surface
between the ends of locking pins 20 and locking counter-pins 31 are brought
to register with the coupling surfacé between stator 1 and rotor 9, and there-
fore this latter may be rotated by 360° in order to operate the lock. At the end
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of this rotation, all components take again their start position, and the key may
be taken out.

If, on the contrary, rotor 9 is rotated by 180° to a change position
(Figure 19), the projection 29 of the translation bar 27, under action of the
springs 30, engages the stator groove 3, and the slidable joint members 18
and 28, mutually engaged, displace in transversal direction the key followers
16 and disengage the projections 17 from the recesses 21. On the other hand
the stop bar 23, which does no more engage groove 3, has caused the projec-
tions 24 to engage the recesses 22, thus blocking in their positions the locking
pins 20. If in this position it is possible to take out the key C (as explicated
later on), all key followers 16 are displaced by the springs 19 to the end of
their strokes (Figure 20) and the lock has lost its programmation.

Then, by inserting a new key (Figure 21), the key followers 16 take a
programmation position corresponding to this new key. By rotating again the
rotor by 180° the lock reverts to its start position, but it is now programmed for
the new key.

Of course, in order that all this be possible, it is needed that the new
key be compatible with the mechanisms of the I type (if they are present in the
lock) and with the mechanisms of the II type, which mechanisms are not pro-
grammable and cannot be modified.

In general, it is not advisable that any person in possession of a key
be allowed to modify the programming of the lock. For this reason it is fore-
seen that a normal key cannot be taken out from the lock in the change posi-
tion rotated by 180°, and that only a key having peculiar features may be
taken out in this position and, therefore, is capable of modifying the program-
ming of the lock.

To this purpose there is provided the elastic fork-shaped ring 39, in-
tended to be engaged in a peripheral groove 47 hollowed in rotor © near its .
outer.end, which ring, when rotor 8 is inserted into the cavity 2 of rotor 1, en-
gages a corresponding inner peripheral groove 48 hollowed in cavity 2, and
remains fixed therein when the rotor is rotated. The elastic fork-shaped ring
39 is so shaped that it interferes with the keyhole 10 for the insertion of a key,
when rotor 9 has been rotated from the start position. A corresponding notch
T is provided in key C near its handle, whereby the key remains free to rotate
despite the presence of the elastic fork-shaped ring 39, but the engagement of
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this latter with the notch T prevents the key C from being taken out when it
has undergone a rotation by 180°.

The key intended to allow modifying the programming has a reduced
height, for example as shown by an interrupted line B in Figure 5. Such a key
is not retained by the elastic fork-shaped ring 39, and therefore it may be
taken out the roter 9 after a rotation of 180°, and then another key, having a
different codification but correspondingly reduced in height; allows establish-
ing the new programming of the lock.

The specific shape which allows modifying the programming of the
lock may be provided in all master keys, or only in some of them, or even only
in a special master key, the only key being capable of modifying the program-
ming of the lock.

As it may be remarked, despite the unavoidable complexity of a lock of
the desired kind, the industrial manufacture of the lock according to the inven-
tion is relatively easy and expedient. Moreover the operations for modifying
the programming of the lock, which are to be effected by the user, are of the
maximum simplicity an.d, at the same time, offer the maximum safety. The
structure of the lock allows the provision of a great number of différent keys.
Moreover the lock has a great resistance, notwithstanding the unavoidable
delicacy of the inner mechanisms. In order to obtain a special resistance to
the attempts of violating the lock by means of a drill or similar tool, it is possi-
ble to insert in rotor 9 some pins of very hard material, as those shown at 49.

It is to be realized that the invention is not limited to the embodiment
which has been described and shown as an example. Some possible changes
have been stated, and others are available to those skilled in the art. [n par-
ticular, in the lock stator there may be provided a single groove intended to
co-operate both with the stop bar and with the translation bar, as described
and shown, but alsc two or more grooves could be foreseen, arranged ac-
cording to different angles, in order to obtain one or more position of key
change situated in various positions. These modifications and others, as well
as any replacement by technically equivalent means, may be introduced with-

out departing from the scope of the invention as stated in the appended
Claims.
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CLAIMS

. ¢ L M 5 %

1. A programmable cylinder lock, comprising a stator (1), a rotor (9)
having a keyhoie (10), and mechanisms (16-34) intended to allow, through a

- change operation, adapting the lock to a key different from a key (C) to which

the lock itself was formerly adapted, characterized in that it further comprises
at least one locking pin (45) or counter-pin (46) which is subdivided in two or
more sections, and is suitable for being displaced to an opening position by
action of two or more keys (C) having different shapes.

2 . A lock as set forth in Claim 1, characterized in that the locking pins

(45) or locking counter-pins (46) subdivided in two or more sections are more
than one in number.

3. A lock as set forth in Claim 1, characterized in that it further com-
prises one or more locking pins (41) or locking counter-pins (42) which are not
subdivided into sections.

4 . A lock as set forth in Claim 1, characterized in that the program-
ming mechanisms (16-34), the locking pins (45) or locking counter-pins (46)
subdivided in twa or more sections, and the possible locking pins (41) or lock-
ing counter-pins (42) which are not subdivided into sections, are aggregated
into groups, which groups may be arranged in various manners within the lock.

5. A lock as set forth in Claim 1, comprising a stator (1), a cavity (2)
provided in said stator, a rotor (©) inserted in said stator cavity, and a keyhole
(10) provided in said rotor, characterized in that the programming mechanism
(16-34) includes, in said stator (1), at least one longitudinaily extending groove
(3) formed in said cavity (2), a possible set of stator seats (8) and locking
counter-pins (31) and springs (32) housed in said stator seats (8), and in-
cludes, in said rotor (9): a set of first seats (12) which intersect said keyhole
(10), and a set of second seats (13) paraliel to said first seats (12), as well as
a first slit (14) and a second slit (15), perpendicular to said seats (12,13) and
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parallel to the rotor axis (0), a set of key followers (16) inserted and longitudi-
nally and transversally movable within said first rotor seats (12) in order to co-
operate with the teeth of a key (C) inserted in said keyhole (10), each key fol-
lower (16) having on one edge a number of projections (17), having on the
opposite edge a slidable joint member (18) and having an associated spring
(19); a set of locking pins (20) slidably inserted in said second rotor seats
(13), corresponding to said locking counter-pins (31) of the stator and having a
number of first recesses (21) facing said projections (17) of the key followers
(16), and one or more second recesses (22) directed opposite said key follow-
ers (18); a stop bar (23) inserted in said first orthogonal rotor slit (14), having
projections (24) facing said second recesses (22) of the locking pins (20) and
a uninterrupted projection (25) extending in the opposite direction, suitable for
co-operating with a stator groove (3); first springs (26) associated with said
stop bar (23j in order to push the same outwardly; a translation bar (27), in-
serted in said second orthogonal rotor slit (15), having slidable joint members
(28) suitable for engaging said slidable joint members (18) of the key followers

_ (16), and a uninterrupted projection (29) extending in the opposite direction,

suitable for co-operating with a stator groove (3); and second springs(30) as-
sociated with said translation bar (27) in order to push the same outwardly;
said parts being mutually co-ordinated in such a way, that said projections (24)
of the stop bar (23) engage said second recesses (22) of the locking pins (20)
when the uninterrupted projection (25) of the stop bar (23) does not register
with a stator groove (3), and disengage therefrom when a stator groove (3)
allows the stbp bar (23) to displace outwardly under action of said first springs
(26), whereas the projections (17) of said key followers (18) engage corre-
sponding recesses (21) of the locking pins (20) when the uninterrupted projec-
tion (29) of the translation bar (27) does not register with a stator groove (3),
and disengage therefrom when a stator groove (3) allows the translation bar
(27) to disptace outwardly under action of said second springs (30) by drag-
ging the key followers (18) due to the respective slidable joint members (28,
18) mutually engaged; whereby said translation bar (27), when it registers with
a stator groove (3), is displaced outwardly by dragging the key followers (16),
these latter are disengaged from the locking pins (20) and then, in this posi-

tion, they allow replacing the key (C), thereby programming the lock in a man-
ner different from the foregoing one.
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6 . A lock as set forth in Claim 1, characterized in that it further in-
cludes an elastic fork-shaped ring (39) housed in said stator (1) and co-
operating with said rotor (9) in order to limit, during the change operation, the
free section of said keyhole (10), whereby only specific keys (C) having a spe-
cial shape (line B) are allowed to be taken out from the keyhole (10) in the
change position, thus allowing re-programming the lock.

7 . A lock as set forth in Claim 1, characterized in that it further in-
cludes pins (48) of very hard material inserted in the lock rotor (2) in order to
prevent its effraction by means of drills or similar tools.
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AMENDED CLAIMS
[received by the International Bureau on 11 August 1998 (11.08.98);
original claim 1 amended; original claim 5 cancelled;
original claims 6-7 renumbered as claims 5-6
remaining claims unchanged (3 pages)]

1 . A programmable cylinder lock, comprising a stator (1), a cavity (2)
provided in said stator, a rotor (9) having a keyhole (10), inserted in said sta-
tor cavity (2), a programming mechanism (16-34) intended to allow, through a
change operation, adapting the lock to a key different from a key (C) to which
the lock was formerly adapted, and at least one locking pin (45) or counter-pin
(46) which is subdivided in two or more sections and is suitable for being dis-
placed to an opening position by action of two or more keys (C) having differ-
ent shapes, characterized in that the programming mechanism (16-34) in-
cludes, in said stator (1), at least one longitudinally extending groove (3)
formed in said cavity (2), a possible set of stator seats (8) and locking counter-
pins (31) and springs (32) housed in sald stator seats (8), and includes, in said
rotor (9): a set of first seats (12) which intersect said keyhole (10), and a set
of second seats (13) parallel to said first seats (12), as well as a first slit (14)
and a second slit (15), perpendicular to said seats (12,13) and paralle! to the
rotor axis (0), a set of key followers (16) inserted and longitudinally and trans-
versally movable within said first rotor seats (12) in order to co-operate with
the teeth of a key (C) inserted in said keyhole (’0), each key follower (16)
having on one edge a number of projections (17), having on the opposite edge
a slidable joint member (18) and having an associated spring (19); a set of
locking pins (20) slidably inserted in said second rotor seats (13), corre-
sponding to said locking counter-pins (31) of the stator and having a number
of first recesses (21) facing said projections (17) of the key followers (16), and
one or more second recesses (22) directed opposite said key followers (16); a
stop bar (23) inserted in said first orthogonal rotor slit (14), having projections
(24) facing said second recesses (22) of the locking pins (20) and a uninter-
rupted projection (25) extending in the opposite direction, suitable for co-
operating with a stator groove (3); first springs (26) associated with said stop
bar (23) in order to push the same outwardly; a translation bar (27), inserted

AMENDED SHEET (ARTICLE 19)
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in said second orthogonal rotor slit (15), having slidable joint members (28)
suitable for engaging said slidable joint members (18) of the key followers
(16), and a uninterrupted projection (29) extending in the opposite direction,
suitable for co-operating with a stator groove (3); and second springs (30) as-
sociated with said translation bar (27) in order to push the same outwardly;

said parts being mutually co-ordinated in such a way, that said projections (24)

of the stop bar (23) engage said second recesses (22) of the locking pins (20)
when the uninterrupted projection (25) of the stop bar (23) does not register
with a stator groove (3), and disengage therefrom when a stator groove (3)
allows the stop bar {(23) to displace outwardly under action of said first springs
(26), whereas the projections (17} of said key followers (16) engage corre-
sponding recesses (21) of the locking pins (20) when the uninterrupted projec-
tion (29) of the translation bar (27) does not register with a stator groove (3),
and disengage therefrom when a stator groove (3) allows the translation bar
(27) to displace outwardly under action of said second springs (30) by drag-
ging the key followers (16) due to the respective slidable joint members (28,
18) mutuaily engaged; whereby said translation bar (27), when it registers with
a stator groove (3), is displaced outwardly by dragging the key followers (16),
these latter are disengaged from the locking pins (20) and then, in this posi-

tion, they allow replacing the key (C), thereby programming the lock in a man-
ner different from the foregoing one.

2. A lock as set forth in Claim 1, characterized in that the locking pins

(45) or locking counter-pins (46) subdivided in two or more sections are more
than one in number.

3. A lock as set forth in Claim 1, characterized in that it further com-

prises one or more locking pins (41) or locking counter-pins (42) which are not
subdivided into sections.

4 . A lock as set forth in Claim 1, characterized in that the program-
ming mechanisms (16-34), the locking pins (45) or locking counter-pins (46)
subdivided in two or more sections, and the possible locking pins (41) or lock-
ing counter-pins (42) which are not subdivided into sections, are aggregated
into groups, which groups may be arranged in various manners within the lock.

AMENDED SHEET (ARTICLE 19)
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5. A lock as set forth in Claim 1, characterized in that it further in-
cludes an elastic fork-shaped ring (39) housed in said stator (1) and co-
operating with said rotor (9) in order to limit, during the change operation, the
free section of said keyhole (10), whereby only specific keys (C} having a spe-
cial shape (line B) are allowed to be taken out from the keyhole (10) in the
change position, thus allowing re-programming the lock.

6 . A lock as set forth in Claim 1, characterized in that it further in-
cludes pins (49) of very hard material inserted in the lock rotor (9) in order to
prevent its effraction by means of drills or similar tools.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19

Claim 1 has been amended by including therein all the matter of old
Claim 5: the entire wording of old Claim 1, merged with the preamble of old
Claim 5, becomes the preamble to the characterizing part of old Claim 5, not

5 changed as the characterizing part of amended Claim 1.

Claims 2 to 4 are unchanged and depend now from amended Claim 1,
thus incorporating all the limitations of old Claim 5.

0Old Claim 5 is cancelled,

Old Claims 6 and 7 are renumbered to become Claims 5 and 6; their
10  contents are not changed.

Because all the matter of the amended Claims was entirely contained
in the old Claims, it is assumed that the amendments to the Claims have no
impact on the description and drawings.

* * *



