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DESCRI PTI ON A PROGRAMVABLE CYLI NDER LOCK, PROVI DED W TH MASTER KEYS Thi s

i nvention refers to a programmbl e cylinder | ock which conprises devices

i ntended to allow, through a change operation, adapting the lock to a key
different froma key to which the |ock was fornerly adapted. Through the
present descrW@Pf8/40889 t he word "l ock" is intended to desig- POT/ER08295) n
addition to the usual |ocks for doors or |eaves, also any kind of special

| ocks, such as padl ocks and others. Various enbodi ments of cylinder |ocks
suitable to behave in the above stated manner are known, and anong them
there is, in particular, the |lock ac- cording to the European Patent No.
0,226,252. In the followi ng, through the 15 present description reference
I's made to programm ng nechani sns substan- tially conform ng the nmechani sns
of said European Patent, but it shoul BEBERIEHONzed that the present

I nvention is not Iinited to the use of such necha- nisms, and it may also

be applied to cylinder |ocks ,u ng mechani sns. 20
There are al so known masteri #% %Fé%%ﬁwi%nks 0 the use of | ocking
pi ns subdivided in two or mre%&VID@%WlmMP@EﬂJKEXSed both by an

I ndi vi dual I%ey singul arly adapt ed to a specific |ock, and by one or nore
ot her keys, called nmaster al so i)éperate ot | ocks,. each

, Whi ch
one of them being al JB'SdBé?"é%ﬂ“éefﬂ'ié g%airgr%%q'@f"ﬂl?g Ripderrge w&fclho‘f%"d[rﬁes

est abl i sh wi t hi gevices intended to allow, through a change operation, adapting 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-

10 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

15 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.

20 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

25 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

30 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.

35 A first object of the present invention is to provide a programmable



25 s a group of locks a hierarchy on two or nore |evels, whereby each | ock

may be operated by its own key, which cannot operate the other |ocks of the
group, as well as by a naster key, which is capable of operating all the

| ocks of the group, and possibly also by one or nore other naster keys of:
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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

10  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

15 allow, 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.

20 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

25 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

30 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

35 and master keys, and the locks may be adapted for being actuated by the



vided with master keys, wherein the programm ng steps should be easy, sure
and quick to be made by the user. Finally, it is an object of the invention
to 10 provi de such a programrabl e cylinder |ock provided with naster

keys, wherein the programm ng operations should be allowed only to those
who are in pos- session of a special key. The first object of the invention
I s achi eved hwowwenssy of a program nmable cylinder |ock, conPtCI/ERS/GI295
stator, a rotor, and a nechanismintended to 15 allow through a change
operation, adapting the lock to a key différent froma key to which the
lock itself was formerly adapted, characterized in that the |ock further
conprises at |east one locking pin or counter-pin which is subdi- vided in
two or nore sectkeyspertainihgite teiphabt thefatherbsfisaid kbysgteiced t o an open- ing
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sections aregar -sypdivided 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.

15 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

20  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

25 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

30 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

35 ftranslation bar, inserted in said second orthogonal rotor slit, having slidable



ranged, ikt is possible to provide groups of |ocks, wherein each | ock may be
actuated only by its individual key and by one or nore nmaster keys,

possi bly ordered on nore than one |evel. Mreover, thanks to the presence
of the pro- gramm ng nmechanism it is possible to foresee several sets of

I ndi vi dual keys 35 and master keys, and the | ocks may be adapted for

bei ng act uat edOB8/4058%c WO 98/ 40589 PCT/EP98/01295

PCT/ EP98/ 01295 3 keys pertaining to the one or the other of said key sets.
Preferably, the lock further conprises one %r nore | ocking pins or
counter-pins which are not subdivided into sections. Such |ocking pins do
not participate to programmng the I ock nor to providing the master keys,
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arranged in any tgarefrom 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
10  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
15 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

20 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-

25 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:

30 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

35 only, viewed from the left side and from the right side, respectively;



w thin the lock. 15 Advant ageously the | ock conprises 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
progranm ng nechani smincludes, in said stator, at |east one longitudinally
extendi ng groove forned in said cavity, a p055|ble set of stator seats and
| ocki ng counwsr98(4p58% and springs housed in 20 sai d st at oPCTERIBN129

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 | ongitudinally and transversally
mov- able within sai Figs.r5© anst ere axanemeirippefspettiyeipwspef tiree partisulane
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slit, having slidabl angs 17 to 22 show how the lock according 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
15  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-
20 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
25 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

30 locking counter-pins of the lock, 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
35 engages by means of a coupling member 36 the ring 5 having the web 8, in
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joint nmenbers suitable for engaging said slidable joint nenbers of the key
foll owers, 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 sane
outwardly; savVea9§40589s being 5 mutual |y co-ordi nated in suRCT/EPISBAZIS t hat
said projections of the stop bar en- gage said second recesses of the

| ocki ng pins when the uninterrupted projec- tion of the stop bar does not
register wwth a stator groove, and di sengage therefrom when a stator groove
allows the stop bar to displace outwardly un- der action of said first
springs, wher ea®rddrdo mchjabe thecsamnenf A seardphaeing phigl 4D/elososltfie stoQRGe 2.
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counter-pin 42, a spring 43 and a rest block 44, all inserted in a hole 7 of sta-
10 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
15 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
20 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-
25 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-
30 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
35 when the height of the tooth of key C which acts upon the locking pin 45 is



20 ‘ring-housed in said stator and co-operating with said rotor in order to
limt, 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 privil ejeQono58 are al- 25 |owed to nodify the progr REWERSSRIS he

| ock. These and ot her features, objects ang advant ages of the subject of

the present invention will appear nore clearly fromthe follow ng
description of an enbodi ment, having the character of a non-limting _
exanple, with reference to the appended draw ngs, wherein: 30 Fig.
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three particul afateh wiichorrements 4 Etatiome tothsc. i fiheneéorg oipkorder to assume a
position allowing opening the lock, this mechanism may accept a number of
different heights of the corresponding tooth of key C, equal to the number of
sections forming the locking pin 45.

10 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-

15  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-

20 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

25 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

30 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,

35 itis possible to provide a master key of top level, which is capable of operat-



Fig- 8 shows a cross section taken along the central, |ongitudinal, ver-
tical plane of the lock, nanmely along line VIII-VIII of Figure 9; 5

Fig. 9 shows a section taken along a horizontal plane defined by line IX-1X
of Figure 8 Figs. 10, 11 and 12 show sections taken along cross vertical
pl anes defined by lines X-X, X -XI and XII-XII, respectively, of Figure 8;
Figs. 13 to MOsK®sshow the | ock according to the inventi onPCRIEPIBBI22D
operated by two different keys (Individual Eey and master key); and Figs.
17 to 22 show how the lock according to the”invention may be programred in
order to be operated by two different keys. Wth reference to Figures 1, 2
and 8 to 12, a lock according to the in- vention conprises a stator 1
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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-

16  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.

20 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

25 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-

30 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

35 one or more second recesses directed opposite said key foliower 16. A stop



whi ch, ceupled with the rotor 9, forns the operating nenber of the | ock.
“However, of course, in other enbodi nents the web may be replaced by any

ot her -operati ng nenber, such as an eccentric shaft of a key projecting at
rear fromrotor 9. Stator 1 further has vertical holes 7 and 8 intended to
house the 30 |ocking counter-pins of the |ock, which are discussed | ater
on. The rot orwO9Mos8y/| i ndrical, it has a keyhole for insertPOERSSIN298 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 elastlc f8rk-shaped ring 39, which is

di scussed |l ater on. In the shown exanple, at the time of its installation
into stator 1, the rotor 9 35 engages by neans of a coupling nenber 36

L?ﬁ?’/ rE:Dgg/ 3128\5” gﬁai g@ ly\?ﬁeﬁed iMsaid fm &Wo@@ﬁ&grotor slit 14, and it is provdxf%edcwllvgh .
or u s
the stator seat £F°l?/§‘ F%"'t 8'"gt33{dt ?eTngﬁﬁcﬁ’sB?%%Q fs{ﬁ%f%’lﬂgg 'ﬁ%aﬂ't%%l YEhr ee
types of ne- chamaswith a uhintdrrupted pnojectibe 28 extenidingdtowatds the foppesiteeside and
Figures 5 to 7 a'&Qp%:HSIgldf Eé-oégrattﬂg Yth s;%? stator groc-m?S ”%Easl%;? Eéloia fshgssoct YPe

(figures 5 and 10 ani smwt pi ns an
counter-pins ®f ARLWIRIPIBISES Whith p‘éﬁﬁ‘d‘“éa?@‘?‘%ﬂﬁ“t"afﬁs tﬁltéa‘\‘r@&'ﬁaﬁ’iaéﬁ is
conpri ses a | ockinsgriptrin 44idi sesend edhaogonal foddresiit 15 aindribisoro@dedirith slibsbie

intersects the k%XD&ln% n]lQmEé)rg Zts%itgL@tfo#SXgaginga:?aiy\@Ji&ab"f‘escgliplligg lﬁie@rﬁaers 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

10 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

15  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-

20 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

25 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

30 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-

35 fore this latter may be rotated by 360° in order to operate the lock. At the end



counter-pin 42, a spring 43 and a rest block 44, all inserted in a hole 7
of sta- 10 tor 1 and retained in their whole, along with other conponents,
by a retain- nment bar 35 inserted in a correspondi ng | ongitudi nal bore of
the stator. This nechanismis 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
whi ch acts upwo98kesss ocki ng pin 41 is such that the separat pOIVERMSNOEDSE

bet ween | ocking pin 41 and 15 |ocking counter-pin 42 is brought to
register with the cylindrical coupling sur-10f ace between stator 1 and rotor
9 (line Pin Figure 5). In any other position the |locking pin 41 or the

| ocki ng counter-pin 42 extends through said coupling surface and forns a

latch which prevgpins dobflichOhREbR dﬁntmkera &n théir start gbshfon! SRR Ik rFQ;E
this conventlonaL?ﬁcham sm of the type contributes to the sarety of

the | ock because Qases the nunber of p055| bl e conbi nations in the
codi fication of the kdf, oratite contearpt ratiru® ds rotatddby | 1BOR to e ichargee position
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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

15 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-

20 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

25 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-

30 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
35 despite the presence of the elastic fork-shaped ring 39, but the engagement of



45 is subdivided in two or nore sections in the region near the separation
surface with respect to the | ocking counter-pin 46. Due to this feature,
the nechanismof the Il type allows rotating the rotor 9 with respect to
stator 1 35 when the height of the tooth of key C which acts upon the

| ocking pin 45 is WD 98/ 40589

PCT/ EP98/ 0129W0p8/4e58h t hat any one of the separation surfacRET/ERISIM2H

| ocking pin 45 and | ocking counter-pin 46, or between sections of the

|l ocking pin 45, is brought to register withlthe cylindrical coupling
surface between stator 1 and rotor 9 (line Pin Figure 6). In any other
position a section of the locking pin 45 or the 5 | ocki ng counter-pin 46

extends through tagi idttsowidh it noehfRprevens therkey @ floai ebingitakdh putwRen & t he
rotation of rota{ 9. dThereforr? i EHO{B er to assune a position allow ng
openi ng the | ocK3SYRISaRRERIor N Y\ ¥ cept a nunber of different heights
of the correspondi ng Thetkey ifterdad © aliyumiodifying Hiee predranmifg kas airedgced

form ng the | ockidightPiod efampitas shown by anlinferRAGY it BG Fidtrs 5 MR Y ey Of
the I'l type is clari :}Y

i ed by Figures 13 to 16, whergin t | ocking pin 45 is
formed by fol dadatSREneA:ph R A teighanpe 1, S4nanhdissriersit RS Beoot b
of key C whi ch ctakereepicthégoton St afterree itatiunsofi 180°(ard theonanatharuicdy, hhdhg tahe
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45 is brought to register w x |
ing the new programming of the lock.

The specific shape which allows modifying the programming of the
10 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-
15 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
20 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
25 have been stated, and others are available to those skilled in the art. In 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
30 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.



15 . 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 |ocking pin
45 rotates along with the rotor, whereas all remaining sections of this

| ocki ng pin remain unnoved along with the | ocking counter-pin 46. On the

ot her hand, according to Figure 15 the height of the tooth of key C which
corresponds twowbésssecha- 20. nismin question is such thal’c':'l‘/m:wmﬁr ation
surface between the third and fourth sectigns of the locking pin 45 is
brought to register with the cylindrical éaupl i ng surface between stator 1
and rotor 9. Therefore, rotor 9'is free to rotate as shown by Figure 16;
the first three sections of the |locking pin 45 ro- tate along with the
rotor, whereas the remaining fourth sectGlammsf this [ocking 25 pin

remai ns unnoved along wth the | ocking counter-pin 4

cording to this exanple there are two other tooth heTllmlmﬂ)I“nHllI{Eﬂllc
which allow rotating the rotor. Therefore, by suitably chooSing tshe *number
and the length of the vari- ous sections formng the | ocking pin of each
mechanismof _the Il type, it is 30 possi ble to provide naster keys on one
or more |eve?s, capabl e of operating a certain nunber of |ocks of a group,
each one of these | ocksAlprogrgmaiablie oyinder lisk ccdamprising aditatod (Bl akesjon®) ch,

on its turn, ispgah %ai?év%ﬁe f1@)%ﬁh&é&‘§n&h@%4) uﬁﬁb’sae@fto Tah@wgfh%t@h a

Partlcularly, in a group oCks subdi vi ded L(le E
it is possible FBa’tﬂao%Qﬁ"%f‘ [Rapiing theJock toy 3, key @W@Te“t\m‘?f'bﬁ kP¥ b%a‘%'i“ h of

oper at - the lock itself was formerly adapted, characterized in that it further comprises
10 at least one locking pin (45) or counter-pin (48) 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
16  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-

20 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)

25 provided in said stator, a rotor (9) 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-

30 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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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.

g, 15 8ok s | PaCHe el <8, AR diio"0 1°



mechani sm whi ch, in this enbodi nent, —substantially conforns the program
m ng nmechani sm descrl bed in the Europ Patent No. 0, 226,252. In order to
receive this nechanism the rotor coi mg ﬂ"&,m ml m’ant seats 12
(Figures 8 and 9) which intersect the e flat key C, and a
set of second 25 seats 13 parallel to the fir't Ssedts, as well as a first
slit 14 and aWOS¥#I8P sl it 15 which are orthogonal to said sSRCI/EPIANALRIS
parallel to the rotor axis. For each unit of the progranm ng mechanism a
key follower 16 is inserted, Iongitudinalﬂ and transversally novable, in
one of said first rotor seats 12, in order to co- -operate with the teeth
of a key Cinserted in said keyhole 10. The key fol- 30 lower 16 is
provi ded on one edgesvviA hodkr @ @at forthsinlClamd, ehatdeterizppdsithat itdgthesiibh a

SLidabl e i 01t SRR on ee forklonkBo PRAC(SE) byl oy SahPubd 18 A S,
inserted in oneomﬁramg Wltbéé@m?tos'dﬁk@ Q‘L’Qefaﬁd'mlt. quging WFH@!HG\A?R%a%Pm@Fﬁ)er of
first recesses {ra¢s8&ioncdf&ani K4 gaatel @0F whérdty drie speuitid kwsqwhaa.ﬁg aapevel |

? §| YMO;[I\IE‘I’ 3?6 antﬁgﬁhaper &De% %@%gaﬁe%ed{arkgg to%g fr%PrP 918' keyho e filol§ eX the
PCT/ EP98/ 01295 éndnge mition, thusalipwingire-psedrammingsthede¢kaogonal rotor slit 14,
and it is provided with projections 24 facing said second recesses 22 of

the locking pins 20, AasaVsid a?%eWéérh\ fh BRI dHaPiRshZR4Oh ARkt R TurRer in-

extendi ng towards the_opposite si
cludes pins ('39) of very hard matenal inserted in the lock rotor (9) in order to

prevent its effraction by means of drills or similar tools.



capabl e of co-operating with said stator groove 3. The stop bar 23 S

associ- 5 ated with springs 26 which pusm

translation bar 27 is inserted in said sec Hm 'ﬂm!,!)ﬂw”mtor slit 15 and
it is provided with slidable coupling nmenbefs 28 suit afl e*for engagi ng said
sl i dabl e coupling nmenbers 18 of the key followers 16, as well as with a

uni nt err upt eV@PI4O8Bt | on 29 ext endi ng tovyards the opposite BCTIEPIRNOLRIS

Euitable for co- operating with said g ve 10 3. The translation
ar 27 is asso p u
heleRlebl i fate%t% iy Ao ﬁ%%% 108 o

| ocki ng counte 3
co-operate vmththe qrhlg s'67rr§ aPYel@imPsl 2 resting by

2
nmeans of a bl ock 33 agal ns mlhgﬁ@bmgtu&agng’é& %mﬁgg'etsqagi |n a correspondi ng
15 stator bore. Said | ocking counter-pins may be foreseen in order to

give the |l ock nore resistance, however they are not unavoi dable, and the
task of blocking the rotor may al so be conferred to the bl ocking pins 20
only; there- fore the bl ocking counter-pins 31, the correspondi ng springs
32, the blocks 33 and the retainnent bar 34 may also be omtted in the | ock

according to the in- 20 vention. Wth reference to Figures 17 to 22, the

operation of the progr aAngfogGmmedIeRyiFider Sooks complising a dtatof (D), ahfa@nguez)of t he
o1 ns. 20°anast nerueed A R 2 1Plec ik §4yhdle (PO feHlea i Earaie! "0
provi ded for) ttomcamityd2), lreprogramming meshapise (6t34 dntended tprallov'aﬁurosteb@r 9,
and they prevenhahhe opBraGoR d=pting B otk & a kEYQiffIEHt fid R Ky @) tafwhidhol | d
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-
10 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
15  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
20 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
25 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-
30 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)



with the key followers 16 due to the engagement between—proj ections 17 and

recesses 21. Under action of the spring t 23 is inserted
wWith its projection 25 in the stator grjﬂﬂ ﬁnnzm"mﬂ?ﬂ{ore t he recesses
22 and the 30 proj ections 24 are di sengage spl acenent of the
| ocking pins 20, along with the corresponding key followers 16, when a key
is inserted oWO98e889out, is free. If the correct key is i nperEeskoitgsgur e
18), the separation surface between the elfds of | ocki ng pins 20 and | ocki ng
counter-pins 31 are brought to register with the coupling surface between
stator 1 and rotor 9, and there- 35 fore this latter may be rotated by 360
in order to operate the |ock. At the end WO 98/ 40589

PCT/ EP98/ 01295 iaGaif sédural ammhain;otal $lit QoS Maeingssiidakie jamtinteritiers r(zs)t art

position, and t y. t

rotated by 180 oaéfgc 3Q§ !ﬁ_ble 'émt Wf%g%gr%@gh)cét *%Pfo%w ?s he
transl ati on bar(18k, aﬂﬁn%lé'ﬂmé?!qu Gf°!?%'é"529) spendigg igdhe eﬁg%ﬁj@sd'f%Oth at or
groove 3, and tdiable i@ﬁbb-@pbﬁlﬂﬁé m@&éﬁ)r%&@@d@?&ndmﬂcuﬁ& kymeg%g@g ds-

br o) ot 1 ons 517 RIS i 4 FangRudn Baf B iR sy torndin PRcns pOE Ty
whi ch does no nswmidpants heing grudvally @;ordinsteg-Hio sach ahmyptr@teatd.nrmem&z(ub
engage the recessfs stop bdr198) Sdaghisafl ddtohd PédesRoS (22) O thd RBEkih pifis@0)
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)
10 allows the stop bar (23) to displace outwardly undsr 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
15 (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-
20 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.

25 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)

30 subdivided in two or more sections, and the possible locking pins (41) or tock-
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.
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10 - pins 20. If in this position it is po he 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 I U lﬂnﬁmlluﬂﬂ‘ its
progranmmati on. .Then, by inserting a new key key followers

16 take a progranmmation position corresponding to thi S new key. By rotating
again the 15 woosdessdy 180 the | ock reverts to its start poBCT/EPSS/01I6t |t
is now programmed for the new key. O colfse, in order that all this be
possible, it is needed that the new key be conpatible with the nmechani sns
of the | type (if they are present in the |lock) and with the nechani sns of
the Il type, which mechanisns are not pro- 20 grammabl e and cannot be
nodified. In general, it is not advisable that any person in possession of

a kfey be al | owteg to BOH iaeﬁtxses&r@ahamnam af cha@c{e@ﬁkd uFQIﬁattlhifu‘ﬁ'tHe@aﬁ?R it
is fore- seen that a nor ke € en out fro e
change posi - tlﬁfHd?so?Ht@gﬂﬁi}%g'ﬁﬁa% "f'ﬂa@ggﬁ'f’vs% yo v ogr L@cuqdl g?'
features may beogdratirigaiwitimn seidtrotan (9hinraerstotlimity duridg tlmelh%ngr@er#@ncél}ﬁabl e
of modi fyi NG5 t NeRLOGRME o2l WeyRble!(16), Whbleny Lhiy BhetifiNayase) hithdalspe-

provided the elastic , 1 N- ten ed din a
peri pheral groo%@! i"PH‘Fo@'PEv@oé)'FrF"PWt"g °§’en’55?" |°P§; 'S tﬂe €?¥@°m%iw g,
when rotor 9 i schampergosionnthus taliewiagvepyogamiingotherock, en- 30 gages a
correspondi ng i nner peripheral groove 48 hollowed in cavity 2, and renains

fixed therein when t t ed er@- 39|s\
so shaped that it i n'?gr gé%;a%m%?{]?({ﬁ’ i Claﬁn eérg%d&'zfeﬁékltﬁéﬁgqg%ﬁ] ro
key, cludes pins (49) of very hard matenal inserted in the lock rotor (9) in order to

10 prevent its effraction by means of drills or similar tools.
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when rotor 9 has been rotated fromthe start—positi-en—A-corresponding
notch T is provided in key C near its ha ereby the key renmains free
to rotate 35 despite the presence of thﬁmﬁﬁlmmﬁlmﬁhaped ring 39, but
t he engagenent of WO 98/ 40589

PCT/ EP98/ 01295 11 this latter with the notch T prevents the key C from

bei ng taken oMOWHW®i t has undergone a rotation by 180[ er r | PCIERIZRIYS
intended to all ow nodi fying the progranm g9 has a reduced height, for
exanpl e as shown by an interrupted line I51 in Figure 5. Such a key 5 IS
not retained by the elastic fork-shaped ring 39, and therefore it may be
taken out the rotor 9 after a rotation of 180[err and t hen anot her key,
having a different codiSTAEEMENT WNDERy 9y reduced in height,

al l ows establish- ing the new progranm ng of the | ock. The specific shape
which allows nodifying the programmng of the 10 |ock may be provided in
all master keys, or only in sonme of them or even onl speci al master

key, the only key bei n§la@phibre keennaaendadby ﬂrpféuw@g%/%rmn Al ﬁ'ge matteRof | qld .

fosi red ki ng, | tno ige: SR Bhli ‘V*"?’g??a“"’?,@“{“‘ oFPBIGRY With Hhe Brodhiiio o dibe
i | | | nu

inven- 15 tion @a'l"ég i’?%ﬂ‘?s prea J(‘bb?ﬁ pﬂracﬁggpg\gv%arrfipﬂg déﬁ@ﬁ"ﬁfﬁ Jied

for nodi fyings 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.

* * *



the progranm ng of the I ock, which are to be effected by the user, are of
the maximum sinplicity and, at the sanme tinme, offer the nmaxi mum safety. The
structure of the lock allows the provision of a great nunber of different
keys. Moreover the | ock has a great resistance, notw thstanding the

unavoi dabl e 20 Walgt4deggecy -of the inner nechanisns. In order to obtain a
speci al” resistance to the attenpts of viol ft}l ng the | ock by ns of a
drill or simlar tool, it is possi- ble to i’nsert in rotor 9 PIRN295 o f
very hard material, as those shown _at 4 i to be realized that=the
invention is not limted to the e x I ch has been descri bed and
shown as an exanpe. Sonme possi bl e cAangy "" have been stated, and

¢d A NG art. In par- ticulargyn the
& é-n‘*:‘)/i intended to co-@.'?er ate

f Bnd wi th the trssstat| ongbar, as descri bedggnd
shown, but also tvwQ more grooves cpul d be fof’eseen, arranged ac- cording
to different angles, i'‘n opder to/'obt,ai n on re position of key 30
change situated in vari‘aub positiong. The i fications and ot hers, as
wel | as any replgcenent *by techni cal ly equi nt smedys, gy be introduced
wi t h- out depart from'g he=gcopé of the inveotignds-grated in the
appended d ai \O D% ’
PCT/ EP98/ 0129




CLAI M5 1 A programabl e cylinder |ock, conprising a stator (1), a rotor (9)
havi ng a keyhole (10), and nechani sns (16-34) intended to allow, through a
change operation, adapting the lock to a key different froma key (C) to
which the lock itself was fornmerly adapted, characterized in that it
further conprises 10 at |east one |ocking pin (45) or counter-pin (46)
which is subdY%@¥% n two or nore sectigps, and is suitablperiepss/digysng

di spl aced to an openi ng position by actﬁzg of two or nore keys (C) having
different shapes. 2 . Alock as set forth in Claim1l, characterized in that

the | ocking pins (46) or |ocking co cwen, (46) subdivided in two or
nore sections are nore 15 than I n nunber: . Alock as set forth in
Claim 1, characterized in that furt hecom pN ses one or nore | ocking

pins (41) or |ocking courfer ns (44 kh are Not subdivided into
sections. 4 . Alock as sat/forth in 1, charfcterized in that the
program 20 m ng mechani (16- 34)<fHe | ocking] pi ns (45) or | ocking
counter-pins (46) subdiviggd in two or nore sectigns, and the possible

| ocking pins (41) or |ock{f ing counter-pins (42) ich are not subdivided
into sections, are aggregdted into groups, which/groups may be arranged in
various manners wthin théylock. 5. A lock as/ASet forth in daima1l,
conprising a stator (1), a\avity (2) 25 ppovided in said stator, a rotor
(9) inserted in said stator vity, and a keyhole (70) provided in said
rotor, characterized in that/¥he programfing mechanism (16-34% includes, in
said stator (1), at |east e | ongi t udi na ext endi mg
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(3):forned in said cavity (2), a possible set of stator seats (8) and

| ocki ng counter-pins (31) and springs. (32) housed in said stator seats (8),
and in- 30 cludes, in said rotor (9): a set of first seats (12) which

i ntersect 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),
per pendi cul aWQ¥/44889d seats (12,13) and 3/9 WD 98/ 40589 PCT/EP98/01295

PCT/ EP98/ 01295 13 parallel to the rotor éxis (0), a set of key followers
(16) inserted ang longitudi- nally and transversally novable within said
first rotor seatfsY12) in order to co- operate with theFi@ of3 key (O
i nserted in ) e (10)pq €ach key fol - |ower (16) havi'hg on~ one edge
a nunber of proy ecty s %aving on the 5 opposite edge a slidable

j oi nt nmenber n n_associ ateg¢ spring (19); a set of |ocking

pi ns (20) shbd ! Sl seconq rotor seats (13), correspondi ng
to said | ockin . e at g andﬂhaﬁLﬁg\a nunbgr of
first recesses ciNQ 1] | | \\§ﬂ71he ke ﬁers (16),
and one or re Q8L r ) 6 dibr eet PU~DPPdsi t e said follow 10
ers (16); z-gtop Ll 22 Un ;- SVe 145 Wl rst orthogonal rolokl slit
(14), having pr M- V2 aci ' se&gnd'recesses (22) &f \t he

| ocki ng pin%] ang- & yni r ed 'on (25) extending Nn\the

opposi te directijon, suill JBEF\Phe40- O > ith a stator gfeqQv
first spri ngs ( ‘:_é,as@ | T W sci:d; - L - | \
= e —— 1§ > )
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stop bar* (23) in order to push the sanme outwardly; a translation bar (27),
in- 15 serted in said second orthogonal rotor slit (15), having slidable
joint menbers (28) suitable for engaging said slidable joint nmenbers (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 sPYOPRHISEE0) as- sociated with said transl ati on lmor/Epasi129sn or der
to push the same outwardly; 20 sai d pé&%s; being nmutual ly coordinated in
such a way, that said projections (24) of the stop=har (23) engage said
second recesses (22) of the_l ocking-pins ey aedwﬂ nt errupt ed
projection (25) of the C SR3 . (U ith a stator groove
(3), and di sengage %hg : ) allows the stop bar
(23) to displace outyht Tﬁprings 25  (26),
whereas the projecti 16)" engage corre-
spondi ng recesses (2 4vj§h\£he uni nterrupted
projec- tion (29) of ot4}egister with a
stator groove (3), an¥ shat or groove (3) allows
the translation bar (27 i spl aceggutyare pder action of said second
springs (30) by drag- 30 gi ng the key
respective slidable joint nenbers 3Hal | y engaged; whereby said
transl ation bar (27), when it registers with a st roov§%(3), IS

di spl aced outwardly by dragging the key followers !f%), t he | atter are
di sengaged fromthe | ocking pins (20) and then, in this posi- tion, they
all ow replacing the key (C), thereby progranmng the lock in a man- 35
ner different fromthe foregoing one.




WO 98/ 40589 PCT/ EP98/ 01295
14 6 . Alock as set forth in daim1, 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 limt, during the change
operation, the free section of said keyhole (10), whereby only specific
keys (C) haviwo840889c- 5 cial shape (lLine B) are all owed RGIERISARIASSN out
fromthe keyhole (10) in the change posisfélon, t hus al | owi ng re-progranm ng
the lock. 7 . Alock as set forth in CQaim1l, characterized in that it
further in- cludes pins (49) of very hard material inserted in the |ock
rotor (9) in order to prevent its effraction by neans of drills or simlar
t ool s. WD 98/ 40589

PCT/ EP98/ 01295 15 AVMENDED CLAI MS [received by the International Bureau on
11 August 1998 (11,08, 98§ [«-or.i gi nakyf+-a] Ii«a nded; o+l na aim5
cancel l ed; origi nd® cPains 6-% rénunper S ;& ' 6 remai ni ngX cl ai ns
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1 .- A programuabl e cylinder |ock, conprising a stator (1), a cavity (2) 5
provided in said stator, a rotor (9) having a keyhole (10), inserted in
said sta- tor cavity (2), a progranm ng nechani sm (16-34) intended to
al l ow, through a change operation, adapting the lock to a key different
froma key (C) to which the lock was fornmerly adapted, and at |east one
| ocki ng pin (WB98/48889count er-pi n (46) which is subdivi ded i recryEposi12e30r €
sections and is suitable for being dis- 6{% pl aced to an openi ng position
by action of two or nore &e &LC) having differ- ent shapes, characterized
in that the programangyrechdhsm. (16-34) in- cludes, in said stator (1),
at | east one | ongiQ UN N £ RY G ooxNe () fornmed in said cavity (2),
q ahd q ter- pins (31) and

b SN S ea] Qlald /i ncl ydes, in_said 15
Q%g\\\n,a.\\'m“&\\\\

T SRt _vai d keyh®e (10), and
’ﬁﬂﬂ\‘\i@m{g\g\k\ (12)) 7 el | as-a
E \ RNBE AN R id t 12, 13
g&:i\?\\\{ '\\“\‘ Lo said seats ( )

N
R
NN "‘\{\2- Nower s (16) *i nsert ed
‘.. W‘W said fir€D rotor
L@&m cobN of a key t4) inserted
13‘ NPT aweN (16)\ havi ng on one edglea nunber of
projections (17), NN pomi t® edgg a slidable joint nenber (18)
and having an assoabat spring (¥9); a set of locking pins (20) slidably
inserted in said secon® r& & &eats (13), corre- sponding to said | ocking
counter-pins (31) of the stator and having a nunber 25 of first recesses
(21) facing said projections (17) of the key followers (16), and one or
nore second recesses (22) directed opposite said key followers (16); a

rotor (9): a set2qQg
a set of second s E"’

first slit (14)_ afd KU
and parallel te he b
and | ongi t udi nal |
seats (12) in ord
in said keyhol e €1t

Z L |

L

\\%\\\\\ 2 4 |
DD \ R (o)
Y )N\

“ 5

SN - 8

7
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stop bar- (23) inserted in said first orthogonal rotor slit (14), having
projections (24) facing said second recesses (22) of the | ocking pins (20)
and a uninter- rupted projection (25) extending in the opposite direction,
suitable for co- 30 operating with a stator groove (3); first springs
(26) associated with said stop bar (23) In order to push the sane
outwardly; awosMos8ti on bar (27), inserted WO 98/ 40589 PCT/EP98/01295

PCT/ EP98/ 01295 16 in said second orthog&%gl rotor slit (15), having
slidable joint nenbers (28) suitable for engaging said slidable joint
menbers (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 secon€ springs (30) as- 5 sociated with said
transl ation bar (27) in orde to push the sane outwardly; said parts being

mut ual |y co-ordinapedlbnf,ﬂwja§7;= 97 /ions_(24) of the stop
bar (23) engage sai d secda AN b = 8 pi,¥s (20) when the

\\\\\

uni nt errupt ed projecti»f'*k@;ns*\hnf A2 =X X0t register with a
stator groove (3), and/ZNNNA beeeey ; roove (3) 10

all ows the stop bar (7%}
springs (26), whereas ¢

FHonmlof said first
YOl | owers (16)

engage corre- spondinﬂ iO) when t he
uni nterrupted projec- does not
register with a stator gr¢gy
1
43
7 35 7 35
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and di sengage therefromwhen a stator groove (3) allows the translation bar
15 (27) to displace outwardly under action of said second springs (30) by
drag- ging the key followers (16) due to the respective slidable joint
menbers (28, 18) nutual ly engaged; whereby said translation bar (27), when
It registers with a stator groove (3), is displaced outwardly by draggi ng
the key fol | oWE¥98/4¢58%)  these |atter are_ disengaged from t hgctRpdsingds Pi NS
(20) and then, in this posi- 20 tion, t egy al I ow repl aci ng the key ?C),
thereby programm ng thee | pcksin, a man- ner different fromthe foregoing
one. 2. Alock as setfgrth i®mdaim1l, characterized in that the |ocking

pi ns (45) or Iockﬁpg g ‘\:\\\‘\\' ns2(46% ¥}b@vide in two or nore sections
RRRRRR

(]

are nore than oge \ W \{\ 3). Algck as set forth in Caim
O RE-GRRIRACRESyQne ;or  nor e | o&R ng pi ns

1, characterizet i

(41) or |ocking X - Wil Gigsdrie” nofZaykdi vi ded i nt #=sections. 4
A | ock as set : ‘%‘ et &rd hat t he program m ng
mechani sns ( 16- R Q:r"\\i counter-pins (46) 30
= 5

subdivided in t
| ock- ing coun
aggregated into g
within the Iock.;
PCT/ EP98/ 01295

NRRARG
:\\E\S& | ocking p{Ps (41) or

d into sectia@ns, are
d in variougLnmanners
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17 5 A lrock as set forth in Caim1, 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 limt, during the change
operation, the 5 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
t he keyhol e WO/ t he change position /5 hus al | owi ng re- pcogramsroe2osg t he
lock.- 6 . Alock as set forth in Claimlf, characterized in that it further
in- cludes pins (49) of verymhad material inserted in the lock rotor (9)
in order to 10 pregeni wts;effraction by neans of drills or simlar

t ool s. WO 98/ 4Q i

N L2 B ed o o~ <<
PCT/ EP98/ 01295 s\\\;\@%‘%‘ B/ARTTCLE 19 d afm 1 has been anended by
including therg ,.y BN \“-“&g\ﬁ“&\‘\ h entire wgdi ng of old
Caimi1, nmerged WHES 0 o%@" o ||h;f¢ setones thednyeanble to
the characteri zi @ a-RR ot ¥ hanged as t he
characteri zi ng '%\{-,: : i ‘W\t‘\\\\&\% ..are unchanged and
depend now from \\q‘\a*‘ K AN e:\:\v the |igm tations of
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} D§O6E9E ¢
AddCains 6 and, 7 are renunbered to becone Clains 5 and 6; ‘their ﬂ@ogfgw .
contents are not changed. Because all the matter of the anended O ains was /4
entirely contained in the old ains, it is assunmed that the
the C ains have no inpact on the description and draw ngs.
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