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CYLINDER LOCK OPERATING WITH APUNCHED CONTROL KEY, A BLANK FOR MAKING A

DUPLICATE OF SAID PUNCHED CONTROL KEY, AND A LOCKING SYSTEM THEREOF

(57)  Alocking system comprising a cylinder lock (1)
having an active anti-burglary piston (10b) housed in a
respective radial hole (9) of a rotor (3), slidable along a
central axis (Y) of said radial hole (9) and comprising a
control head (11) configured to abut in said punched con-
trol key (100) at an active anti-burglary punching (100b).
A locking system further comprising a blank for making
a duplicate of a punched control key (100) for said cylin-
derlock (1). The blank comprises an active anti-burglary
punching (100b) formed in a proximal position with re-
spect to a free end (103) and a chute (110) that extends
between said active anti-burglary punching (100b) and

100

said free end (103). The active anti-burglary punching
(100b) and/or control head (11) of the anti-burglary piston
(10b) are shaped and/or arranged in such a way that, in
a coupling condition between the punched control key
(100) obtained from said blank and said cylinder lock,
said control head (11) abuts in said active anti-burglary
punching (100b) and is arranged in the rear portion of
the internal volume of the active anti-burglary punching
(100b), leaving a gap (19) between the control head (11)
of the anti-burglary piston (10b) and a front portion of the
active anti-burglary punching (100b).
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Description

[0001] The present invention relates to a cylinder lock
of the type operating with a punched control key, a blank
for making a duplicate of the punched control key, and a
locking system thereof.

[0002] The presentinvention also relates to a method
for making a blank for duplicating a punched control key
and a method for duplicating a punched control key.
[0003] The term cylinder lock is intended as a type of
lock in which a cylindrical drive rotor of the latch is rotat-
ably housed in a stator and has a slit for receiving a
punched control key. This key has flared punchings,
which, following an elastic thrusting action, abut against
control heads of pistons housed in the lock.

[0004] The depth and position of the punchings con-
stitute the cuts of the key that corresponds to the position
of the pistons adapted to allow the rotation of the rotor.
In fact, when the control key corresponding to the lock is
inserted into the slit and the pistons abut in their respec-
tive punching, the opposite ends of the pistons align on
the sliding surface between the rotor and stator, allowing
the rotation of the rotor itself.

[0005] One known method of opening this type of lock
is called "key bumping", which consists in preparing a
"bumping key" provided with punchings having the max-
imum depth obtainable in the thickness of the key itself.
The bumping key can be inserted in the slit of the lock at
a length greater than the control key. In general, the
bumping key is made starting from a blank or untreated
key, adapted to create a duplicate of the control key of
the lock, providing thereon maximum-depth punchings
and filing the typical stop abutments of the control key.
[0006] By inserting the bumping key in the slit, all the
pistons arrange at their maximum height. By hitting the
keyto pushitfurtherinto the slit, the pistons are subjected
to an impact in a radial direction, making the rotation of
the rotor possible.

[0007] In this context, the technical task underlying the
present invention is to propose a locking system, in par-
ticular a cylinder lock and/or a blank for making a dupli-
cate of a punched control key, able to resist such an
opening method.

[0008] Thesstatedtechnicaltaskand the aims specified
are substantially achieved by a cylinder lock of the type
operating with a punched control key, by a blank for mak-
ing a duplicate of the punched control key, by a locking
system and by a method for making a blank or for dupli-
cating a punched control key, each comprising the tech-
nical features described in one or more of the accompa-
nying claims.

[0009] In particular, in accordance with a first aspect,
the present invention relates to a cylinder lock adapted
to operate with a punched control key. Among the pistons
that characterise the cylinder lock, i.e. adapted to coop-
erate with corresponding active punchings of the
punched control key, an anti-burglary piston is provided
whose control head has an asymmetrical shape with re-
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spect to a central sliding axis of the piston itself. An apex
of the control head of the anti-burglary piston is arranged
behind this central axis, i.e. at a rear portion of the anti-
burglary piston itself.

[0010] In accordance with a second aspect, the
presentinvention relates to a blank for making a duplicate
of a punched control key. A first longitudinal track of the
blank has an active anti-burglary punching formed in a
proximal position with respect to a free end of the blank
itself. A chute extends between the active anti-burglary
punching and the free end. The active anti-burglary
punching is uniquely associated to a given cylinder lock
and defines an internal volume greater than the volume
occupied by a control head of an anti-burglary piston of
the cylinder lock. The shape and/or form of the active
anti-burglary punching is such that the corresponding an-
ti-burglary piston abuts in it to be arranged in a rear por-
tion of the internal volume, leaving before it a gap suited
to preventing burglary attempts using bumping keys.
[0011] In accordance with a third aspect, the present
invention relates to a locking system comprising a cylin-
der lock and/or a blank for making a duplicate of a
punched control key for the cylinder lock.

[0012] Inaccordance with further aspects, the present
invention relates to a method for making a blank and a
method for duplicating a punched control key such that
the active anti-burglary punching is performed directly on
the blank and the other active punchings of the control
key are made during the step of making a duplicate of
the punched control key.

[0013] In one or more of the aspects indicated, the
present invention may comprise one or more of the char-
acteristics set forth in the dependent claims, incorporated
here for reference, each corresponding to a possible em-
bodiment.

[0014] Additional features and advantages of the
present invention will become more apparent from the
indicative, and thus non-limiting description that follows.
This description is provided herein below with reference
to the attached drawings, which are provided solely for
purpose of providing approximate and thus non-limiting
examples, of which:

- figure 1 is a schematic, longitudinal section view of
a first embodiment of a cylinder lock associated with
a respective punched control key;

- figure 2 is an enlarged view of detail Il in figure 1;

- figure 3 is a sectional view according to track IlI-1ll
in figure 1;

- figure 4 is a schematic, longitudinal section view of
the cylinder lock of figure 1 associated with a bump-
ing key;

- figure 5 is an enlarged view of detail V in figure 4;

- figure 6 is an enlarged view of detail VI in figure 3;

- figure 7 is a schematic, longitudinal section view of
a second embodiment of a cylinder lock associated
with a respective punched control key;

- figure 8 is an enlarged view of detail VIl in figure 7;



3 EP 3 628 800 A1 4

- figure 9 is a sectional view according to track I1X-IX
in figure 7;

- figure 10 is a schematic, longitudinal section view of
the cylinder lock of figure 7 associated with a bump-
ing key;

- figure 11 is an enlarged view of detail Xl in figure 10;

- figure 12 is a schematic perspective view of a blank
for making a duplicate of a punched control key
adapted to be used in a cylinder lock;

- figure 13 is a schematic plan view of a punched con-
trol key adapted to be used in a cylinder lock.

[0015] Withreferencetothe accompanyingfigures, the
number 1 comprehensively denotes a cylinder lock, the
number 100 denotes a punched control key adapted to
control the unlocking and locking of the cylinder lock 1
and the number 200 denotes a blank or untreated key
for making a copy of the punched control key 100.
[0016] Referring for exampleto figures 1,7 and 13, the
punched control key 100 comprises a grip 101 and a
plate-like body 102 that mainly extends along a longitu-
dinal direction "A" from the grip 101 toward a free end
103. In other words the punched control key 100, in par-
ticular the plate-like body 102, has a longitudinal dimen-
sion greater than the transverse dimensions, with refer-
ence to the longitudinal direction "A". In turn, a transverse
direction of the plate-like body 102 is greater than the
other one so as to define two major side surfaces 102a
and two minor side surfaces 102b.

[0017] At least one major side surface 102a of the
plate-like body 102 has a longitudinal trail 104, a first
longitudinal track 105 on which active punchings 100a,
100b are made and a second longitudinal track 106 on
which passive punchings 100c can be made. Preferably,
the punched control key 100 is reversible, i.e. the two
major side surfaces 102a of the plate-like body 102 are
identical as a result of a 180° rotation of the punched
control key around the longitudinal direction "A".

[0018] Further passive punchings 100d can possibly
be provided on a minor side surface 102b of the plate-
like body 102.

[0019] The active punchings have a flared shape, for
example conical, with varying depths in relation to the
cuts of the punched control key 100. Among the active
punchings, the punched control key 100 comprises an
active anti-burglary punching 100b formed in a proximal
position with respect to the free end 103.

[0020] Preferably, the active anti-burglary punching
100b has a basic footprint 107 having an elongated shape
in a direction perpendicular to the longitudinal direction
"A" of the plate-like body 102. Even more preferably, the
active anti-burglary punching 100b has two planar sur-
faces 108 that extend from the basic footprint 107 con-
nected by substantially truncated-conical side surfaces
109. The overall active anti-burglary punching 100b has
a flared shape, both at the planar surfaces 108 and at
the side surfaces 109. A planar surface 108 extends to-
ward the free end 103, forming a rear planar surface 108.
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The other planar surface 108 extends toward the grip
101, forming a front planar surface 108.

[0021] The active anti-burglary punching 100b has a
width at the base equal to 0.5 mm, length equal to 1.7
mm and depth equal to 1.5 mm.

[0022] In general, the term "front" is used to indicate a
portion and/or an element arranged and/or facing toward
the grip 101, with reference to the punched control key
100, or toward an insertion area of the punched control
key 100 in the cylinder lock 1, with reference to the lock
itself. Similarly, the term "rear" is used to indicate a portion
and/or an elementarranged and/or facing toward the free
end 103, with reference to the punched control key 100
or toward the part opposite the insertion area of the
punched control key 100 in the cylinder lock 1, with ref-
erence to the lock itself.

[0023] The major side surface of the plate-like body
102 also has a chute 110 that extends between the active
anti-burglary punching 100b and the free end 103.
[0024] Along the longitudinal direction "A" of the
punched control key 100, an abutment portion 111 is pro-
vided, preferably two abutment portions 111, which in
the use of the punched control key 100 abuts against a
corresponding abutment portion of the cylinder lock 1
such that the punched control key 100 has a predefined
longitudinal dimension of insertion "H" and the active
punchings are arranged in respective predefined longi-
tudinal positions within the cylinder lock. By way of ex-
ample the basic footprint of the active anti-burglary
punching 100b is arranged at a position longitudinally
placed at a distance H1 equal to 18.5 mm from the abut-
ment portion in the case that will be described in refer-
ence to figure 1 and equal to 17.9 mm in the case that
will be described in reference to figure 7.

[0025] To make a duplicate of the punched control key
100, use of the blank 200 or an untreated key is envis-
aged, for which figure 12 constitutes a possible non-lim-
iting exemplary embodiment. The blank 200 has certain
features in common with the punched control key 100
that have been indicated in figure 12 with the same ref-
erence number. In fact, the blank 200 comprises the grip
101 and the plate-like body 102 with at least one major
side surface 102a provided with the longitudinal trail 104.
The first longitudinal track 105 is adapted to receive the
active punchings 100a of the control key 100 and the
second longitudinal track 106 is adapted to receive the
passive punchings 100c of the control key 100.

[0026] The first longitudinal track 105 already has the
active anti-burglary punching 100b formed in a proximal
position with respect to the free end 103, and the chute
110 thatextends between the active anti-burglary punch-
ing 100b and the free end 103.

[0027] In other words, the creation of the active anti-
burglary punching 100bis envisaged directly onthe same
blank, as well as duplicating a punched control key 100
starting from this blank, by completing the active punch-
ings 100a on the first longitudinal track 105.

[0028] Figures 1-6 illustrate a first embodiment of the
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cylinder lock 1.

[0029] The cylinder lock 1 comprises a stator 2 and at
least one cylindrical rotor 3. In the illustrated examples,
two rotors 3 are provided, arranged symmetrically so as
to terminate at the respective inner and outer surfaces
of a door or a window.

[0030] The stator 2 has a cylindrical seat 4 which ex-
tends longitudinally between a front portion 2a and a rear
portion 2b. "X" is used to indicate a longitudinal axis of
the cylindrical seat 4.

[0031] The stator2 further has a plurality of radial holes
5 terminating in the cylindrical seat 4. The radial holes 5
have respective central axes arranged radially with re-
spect to the longitudinal axis "X" and lying in the same
plane containing the longitudinal axis "X". Preferably the
radial holes 5 pass through the entire thickness of the
stator 2 and, on the opposite side of the cylindrical seat
4, are closed by respective closure elements 6. The rotor
3 is housed in the cylindrical seat 4 such to be able to
rotate around the longitudinal axis "X" in multiple angular
positions. The surface that delimits the cylindrical seat 4
defines a sliding surface between the rotor 3 and the
stator 2.

[0032] Therotor 3 has afrontopening 7 which provides
access to a slit 8 that extends between the front opening
7 and a rear portion of the rotor and which therefore has
a longitudinal extension which coincides with the longi-
tudinal axis "X". The front opening 7 and the slit 8 are
adapted to the insertion of the punched control key 100
i.e., with respect to the longitudinal axis "X", they have a
transverse counter-shaped profile with respect to the
transverse section of the punched control key 100.
[0033] The rotor 3 has a plurality of radial holes 9 that
terminate in the slit 8 and radially pass through the entire
thickness of the rotor itself. The radial holes 9 of the rotor
3 have respective central axes arranged radially with re-
spect to the longitudinal axis "X" and lying in the same
plane containing the longitudinal axis "X".

[0034] In the angular position of the rotor 3 shown in
figure 1, corresponding to an angular alignment position,
the radial holes 5 of the stator 2 and the radial holes 9 of
the rotor 3 are aligned to form a plurality of radial recesses
that extend along the respective central axes compre-
hensively indicated with the letter "Y".

[0035] The cylinder lock 1 comprises a plurality of pis-
tons, among which a plurality of locking pistons 10a are
provided, each adapted to abut in an active punching
100a of the punched control key 100, and at least one
anti-burglary piston 10b suited to abut in the active anti-
burglary punching 100b of the punched control key 100.
Preferably, the anti-burglary piston 10b is the piston far-
thest from the front opening 7, therefore arranged in the
rear portion of the rotor 3.

[0036] Each piston 10a, 10b is housed in a radial hole
9 of the rotor 3 and is slidable along the central axis "Y".
[0037] Each piston 10a, 10b comprises a control head
11 having an apex 12 protruding inside the slit 8 and a
control surface 13a configured to come into contact with
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the punched control key 100 at an active punching 100a,
100b of the control key itself.

[0038] Each piston is associated with a respective
counter-piston 14, arranged in line with the piston itself
along the central axis "Y" and in contact with it at the
respective abutment ends, and an elastic element 15,
arranged in line with the piston and the counter-piston
along the central axis "Y" and in contact with the latter.
Each counter-piston 14 is therefore interposed between
an elastic element 15 and a piston 10a, 10b.

[0039] Each elastic element 15 is housed in a radial
hole 5 of the stator 2 and is thrustingly active on the re-
spective counter-piston 14 to push the set constituted by
the counter-piston and piston toward the slit 8. In the
remainder of the present description, this movement will
also be defined as lifting, independent of the fact that the
pistons and counter-pistons are oriented vertically or in
different angles.

[0040] In addition, the set constituted by the piston and
counter-piston is movable in opposition to the respective
elastic element 15 as a result of the interaction between
the control head 11 of the piston 10a, 10b and the
punched control key 100. In the remainder of the present
description, this movement will be also be defined as
lowering, independent of the fact that the pistons and
counter-pistons are oriented vertically or in different an-
gles.

[0041] In use, when the rotor 3 is in the angular align-
ment position and the punched control key 100 is outside
the slit 8, the counter-pistons 14 are free to rise in their
respective radial seats, pushed by the elastic elements
15, and to straddle between the rotor 3 and the stator 2,
preventing the rotation of the rotor around the longitudinal
axis "X".

[0042] To free the rotation of the rotor 3, the punched
control key 100 having the correct cuts is inserted into
the slit 8, when the rotor 3 is in the angular alignment
position. Finding abutment in the respective active
punchings 100a, 100b, the pistons 10a, 10b and conse-
quently the counter-pistons 14 are lowered and com-
press the elastic elements 15. The abutment ends of the
pistons and counter-pistons are aligned along the sliding
surface between the rotor 3 and the stator 2. Using the
punched control key 100, the rotor 3 is placed in rotation
around the longitudinal axis "X", dragging the pistons with
itself while the counter-pistons and the elastic elements
remain housed in the stator 2.

[0043] In the case of locking pistons 10a, the relative
controlhead 11 has a substantially conical or slightly trun-
cated-conical shape, with the apex 12 lying on the central
axis "Y". To free the rotation of the rotor 3, the control
head 11 abuts against and comes into contact with a
respective active punching 100a having a substantially
conical or slightly truncated-conical shape, complemen-
tary shaped to the control head itself. The control surface
13a of the control head 11 is for example constituted by
a top surface of the locking piston 10a, i.e. the apex 12.
[0044] In the case of an anti-burglary piston 10b, the
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relative control head 11 is shaped asymmetrically with
respect to the central axis "Y", having the apex 12 lying
on the opposite side of the front opening 7 with respect
to the central axis "Y", i.e. at a rear portion of the anti-
burglary piston 10b. Preferably the control head 11 of the
anti-burglary piston 10b comprises a front surface 13b
arranged toward the front opening 7, terminating at the
apex 12 and intersecting the central axis "Y" of the radial
hole 9 of the rotor 3 in which the anti-burglary piston 10b
is housed. The front surface 13b is preferably inclined
toward the apex 12 with respect to the central axis "Y".
[0045] Preferably, the control surface 13a of the control
head 11 of the anti-burglary piston 10b is inclined toward
the apex 12 with respect to the central axis "Y" and is
arranged on the part opposite the front opening 7 with
respect to the central axis "Y" at the rear portion of the
anti-burglary piston 10b. To free the rotation of the rotor
3, the control surface 13a abuts against and preferably
only comes into contact with a rear portion of the active
anti-burglary punching 100b.

[0046] In one possible embodiment for which the ac-
companying drawings constitute a non-limiting example,
the control head 11 of the anti-burglary piston 10b has a
chisel shape with the front surface 13b and the control
surface 13a having a planar shape and converging in the
apex 12. The apex 12 thus has a linear shape and is
preferably arranged in a direction perpendicular to the
central axis "Y" and to the longitudinal extension of the
slit 8, i.e. the longitudinal axis "X".

[0047] In one possible embodiment for which the ac-
companying drawings constitute a non-limiting example,
the apex 12 having a linear shape has a length L1 which
is smaller than the diameter "D" of the radial seat and of
the body of the anti-burglary piston 10b and is preferably
offset with respect to the central axis "Y" along a direction
perpendicular to the longitudinal extension of the slit 8
(figure 3 and figure 6).

[0048] In one possible embodiment for which the ac-
companying drawings constitute a non-limiting example,
the anti-burglary piston 10b comprises an anti-rotation
device 16 configured to keep the angular position of the
anti-burglary piston 10b fixed around the central axis "Y".
Preferably, the anti-rotation device 16 comprises a tab
17 of the anti-burglary piston 10b that extends trans-
versely with respect to the central axis "Y" to be inserted
in a guide 18 of the rotor 3 parallel to the central axis "Y".
The guide 18 is configured to allow the translation of the
tab 17 along the central axis "Y" and to prevent rotation
about the central axis "Y".

[0049] In use, to free the rotation of the rotor 3, the
locking pistons 10a abut in the respective active punch-
ings 100a of the punched control key 100 while the anti-
burglary piston 10b abuts in the active anti-burglary
punching 100b in mutual contact only at the respective
rear portions. Figure 1 illustrates the angular alignment
position of the rotor 3 with the punched control key 100
inserted into the slit 8 and correctly interacting with the
pistons 10a, 10b such to allow the rotation of the rotor 3
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around the longitudinal axis "X". It can be noted that the
active punchings 100a of the punched control key 100
are arranged along the longitudinal direction "A" such to
be arranged symmetrically on the respective central axis
"Y" of the cylinder lock and to circumferentially wind
around the control head 11 atleast to the depth that char-
acterises them.

[0050] Preferably, the active anti-burglary punching
100b is also arranged along the longitudinal direction "A"
such to be arranged symmetrically on the respective cen-
tral axis "Y". The active anti-burglary punching 100b de-
fines in its interior a volume greater than the volume oc-
cupied by the control head 11 of the anti-burglary piston
10b that is arranged in the rear portion of this volume. In
other words, in the interaction between the control head
11 of the anti-burglary piston 10b and active anti-burglary
punching 100b, the control surface 13a comes into con-
tact with the rear planar surface 108 of the active anti-
burglary punching 100b and generates a gap 19 between
the front surface 13b of the anti-burglary piston 10b and
the front portion of the active anti-burglary punching
100b. The gap 19 is adapted to prevent burglary attempts
using bumping keys, as will be described later. In other
words, the active anti-burglary punching 100b already
formed on the blank 200, and therefore also present on
the punched control key 100, is configured and/or ar-
ranged to receive an anti-burglary piston 10b of the cyl-
inder lock 1 resting on the rear planar surface 108, i.e.
that which extends toward the free end 103, in a coupling
condition between the punched control key 100 obtained
from the blank 200 and the cylinder lock itself.

[0051] The blocking of the rotation of the rotor 3 is per-
formed in a manner similar to the locking pistons 10a and
the anti-burglary piston 10b by extracting the punched
control key 100.

[0052] Figures4 and 5illustrate a burglary attempt that
exploits the method known as "key bumping", wherein a
"bumping key" 300 is inserted into the slit 8 and hit from
the outside to force the lowering of the pistons.

[0053] The bumping key 300 is obtained starting from
the blank 200, comprising the active anti-burglary punch-
ing 100b, wherein further punchings 300a are made hav-
ing an identical depth equal to the maximum obtainable
depth on the blank 200. When the bumping key 300 is
inserted into the slit 8 all the locking pistons 10a abut
against their maximum height at the further punching
300a. In the interaction between the control head 11 of
the anti-burglary piston 10b and the active anti-burglary
punching 100b of the bumping key 300, a gap 19 is how-
ever created between the front surface 13b of the anti-
burglary piston 10b and the front portion of the active
anti-burglary punching 100b. The percussion exerted on
the bumping key 300 from the outside is notable to cancel
the gap 19 and therefore cause the lowering of the anti-
burglary piston 10b. Any further action on the active anti-
burglary punching 100b would lead to an increase in the
gap 19, thereby increasing the security of the cylinder
lock.
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[0054] Figures 7-11 illustrate a second embodiment of
the cylinder lock 1. The elements which are shared with
the first embodiment have been indicated with the same
reference number. In this case, a particular shape of the
anti-burglary piston 10b is not provided, as it has a control
head 11, which is structurally and functionally similar to
those of the locking pistons 10a. Its anti-burglary function
is determined by its position, which leads it to abut in the
active anti-burglary punching 100b of the punched con-
trol key 100.

[0055] The blank 200 and the punched control key 100
comprise the active anti-burglary punching 100b, whose
shape is preferably similar to that described previously.
[0056] The active anti-burglary punching 100b is
formed in a proximal position with respect to the free end
103 and the chute 110 that extends between the active
anti-burglary punching 100b and the free end 103. The
active anti-burglary punching 100b is arranged along the
longitudinal direction "A" such to be positioned offset
along the longitudinal axis "X", toward the front opening
7 of the cylinder lock 1, with respect to the apex 12 of the
anti-burglary piston 10b and the central axis "Y", in a
coupling condition between the control key 100 obtained
from the blank 200 and the cylinder lock 1. In figure 8 the
letter "S" is used to indicate the distance between the
basic footprint 107 of the active anti-burglary punching
100b and the apex 12 of the anti-burglary piston 10b.
This staggered arrangement can also be envisaged in
the first embodiment.

[0057] In use, to free the rotation of the rotor 3, the
locking pistons 10a abut in the respective active punch-
ings 100a of the punched control key while the anti-bur-
glary piston 10b abuts in the active anti-burglary punch-
ing 100b in mutual contact at the respective rear portions.
Figure 7 illustrates the angular alignment position of the
rotor 3 with the punched control key 100 inserted into the
slit 8 and correctly interacting with the pistons 10a, 10b
such to allow the rotation of the rotor 3 around the longi-
tudinal axis "X". It can be noted that the active punchings
100a of the punched control key 100 are arranged along
the longitudinal direction "A" such to be arranged sym-
metrically on the respective central axis "Y" and to cir-
cumferentially wind around the control head 11 at least
to the depth that characterises them. The active anti-
burglary punching 100b is arranged along the longitudi-
nal direction "A" such to be arranged offset along the
longitudinal axis "X" toward the front portion of the rotor
3, with respect to the central axis "Y".

[0058] Alsointhiscase,the active anti-burglary punch-
ing 100b defines in its interior a volume greater than the
volume occupied by the control head 11 of the anti-bur-
glary piston 10b that abuts in the rear portion of this vol-
ume. In other words, in the interaction between the con-
trol head 11 of the anti-burglary piston 10b and active
anti-burglary punching 100b, the control head 11 comes
into contact with the rear planar surface 108 of the active
anti-burglary punching 100b and generates a gap 19 be-
tween the control head 11 of the anti-burglary piston 10b
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and the front portion of the active anti-burglary punching
100b.

[0059] In other words, the active anti-burglary punch-
ing 100b of the blank 200 is configured and/or arranged
to receive an anti-burglary piston 10b of the cylinder lock
1 resting on the rear planar surface 108, i.e. that which
extends toward the free end 103, in a coupling condition
between the punched control key 100 obtained from the
blank 200 and the cylinder lock itself.

[0060] The rotation of the rotor 3 is blocked in a similar
manner to the locking pistons 10a and the anti-burglary
piston 10b by extracting the anti-burglary control key.
[0061] Figures 10 and 11 illustrate a burglary attempt
that exploits the method known as "key bumping", where-
in a "bumping key" 300 is inserted into the slit 8 and hit
from the outside to force the lowering of the pistons. As
previously described, the percussion exerted on the
bumping key 300 from the outside is not able to cancel
the gap 19 and therefore cause the lowering of the anti-
burglary piston 10b. Any further action on the active anti-
burglary punching 100b would lead to an increase in the
gap 19, thereby increasing the security of the cylinder
lock.

[0062] In general terms, the cylinder lock 1 and/or the
blank 200 for making a copy of the punched control key
100 define a locking system.

[0063] The cylinder lock 1 comprises an anti-burglary
piston 10b housed in a respective radial hole 9 of the
rotor 3 and comprising a control head 11 configured to
abut at the active anti-burglary punching 100b of the
punched control key 100.

[0064] The blank 200 already has the active anti-bur-
glary punching 100b and the chute 110 that extends be-
tween the active anti-burglary punching 100b and the
free end 103.

[0065] The active anti-burglary punching 100b and/or
the anti-burglary piston 10b are shaped and/or arranged
in such a way that, in a coupling condition between the
punched control key obtained from the blank 200 and the
cylinder lock 1, the anti-burglary piston 10b abuts in the
active anti-burglary punching 100b at a respective rear
portion and that a front portion of the active anti-burglary
punching 100b is arranged at a longitudinal distance "Z"
from a front portion of the anti-burglary piston 10bin order
to generate the gap 19.

[0066] The longitudinal distance "Z" is greater than 1.7
mm, i.e. has a possible further longitudinal excursion ob-
tainable on abumping key 300, filing the abutment portion
111.

[0067] The configuration and/or shape of the active an-
ti-burglary punching 100b is uniquely associated to a giv-
en cylinder lock such to define a volume inside the active
anti-burglary punching 100b which is greater than a vol-
ume occupied by the control head of the anti-burglary
piston 10b.
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Claims

1.

A cylinder lock (1) comprising:

- a stator (2) having a cylindrical seat (4), which
extends along a longitudinal axis (X) between a
front portion (2a) and a rear portion (2b), and a
plurality of radial holes (5) terminating in said
cylindrical seat (4),

- at least one rotatating cylindrical rotor (3)
housed in said cylindrical seat (4) and having a
front opening (7) which grants access to a slit
(8) having a longitudinal extension coinciding
with the longitudinal axis (X) and adapted to re-
ceive a punched control key (100), wherein said
rotor (3) has a plurality of radial holes (9) that
terminate in said slit (8) and that, in an angular
alignment position of said rotor (3), are aligned
with the radial holes (5) of the stator (2) to form
a plurality of radial seats that extend along re-
spective central axes (Y),

- a plurality of pistons (10a, 10b), each piston
being housed in a radial hole (9) of the rotor (3),
slidable along said central axis (Y) and compris-
ing a control head (11) having an apex (12) pro-
jecting inside the slit (8) and configured to abut
at an active punching (100a, 100b) of the
punched control key (100),

- a plurality of elastic elements (15), each elastic
element being housed in a radial hole (5) of the
stator (2),

- a plurality of counter-pistons (14), each coun-
ter-piston being interposed between an elastic
element (15) and a piston (10a, 10b),

wherein each elastic element (15) is thrustingly ac-
tive on the respective counter-piston (14) to push
said counter-piston and said piston toward said slit
(8) and wherein said piston and said counter-piston
are movable in opposition to the respective elastic
element (15) as a result of the interaction between
the control head (11) and the punched control key
(100),

characterised in that said plurality of pistons com-
prises an anti-burglary piston (10b) comprising said
control head (11) shaped asymmetrically with re-
spect to said central axis (Y), with said apex (12)
arranged on the opposite side of the front opening
(7) with respect to said central axis (Y), at a rear
portion of said anti-burglary piston (10b).

The cylinder lock according to claim 1, wherein said
control head (11) of said anti-burglary piston (10b)
comprises afront surface (13b) arranged toward said
front opening (7), terminating at said apex (12) and
intersecting said central axis (Y).

The cylinder lock according to claim 2, wherein said
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10.

front surface (13b) is inclined toward said apex (12)
with respect to said central axis (Y).

The cylinder lock according to one or more of the
preceding claims, wherein said control head (11) of
said anti-burglary piston (10b) comprises a control
surface (13a) inclined toward said apex (12) with re-
spect to said central axis (Y) and arranged on the
opposite side of said front opening (7) with respect
to said central axis (Y) at the rear portion of the anti-
burglary piston (10b).

The cylinder lock according to one or more of the
preceding claims, wherein said control head (11) of
said anti-burglary piston (10b) has a chisel shape
with a front surface (13b), and a control surface (13a)
having a planar shape converging in said apex (12)
having a linear shape.

The cylinder lock according to claim 5, wherein said
apex (12) having a linear shape is arranged in a di-
rection perpendicular to said central axis (Y) and to
said longitudinal axis (X).

The cylinder lock according to claim 6, wherein said
apex (12) having a linear shape has a length (L1)
smaller than the diameter (D) of said radial hole (9)
of the rotor (3) and is preferably offset with respect
to said central axis (Y) along a direction perpendic-
ular to said longitudinal axis (X).

The cylinder lock according to one or more of the
preceding claims, wherein said anti-burglary piston
(10b) is the piston which is most distant from the front
opening (7), arranged in the rear portion of the rotor

)

The cylinder lock according to one or more of the
preceding claims, wherein said anti-burglary piston
(10b) comprises an anti-rotation device (16) config-
ured to maintain the angular position of the anti-bur-
glary piston constant around the central axis (Y).

A blank (200) to make a duplicate of a punched con-
trol key (100) for a cylinder lock (1), in particular ac-
cording to one or more of the preceding claims, said
blank comprising a grip (101) and a plate-like body
(102) which extends in a longitudinal direction (A)
from said grip (101) toward a free end (103) of the
blank, wherein said plate-like body (102) has a trans-
verse section counter-shaped with respect to a front
opening (7) and to a respective slit (8) of said cylinder
lock (1),

and wherein at least one major side surface (102a)
of said plate-like body (102) has a longitudinal trail
(104), a first longitudinal track (105) adapted to re-
ceive active punchings (100a, 100b) of said punched
control key (100) and a second longitudinal track



1.

12.

13.

14.

15.

13 EP 3 628 800 A1 14

(106) adapted to receive passive punchings (100c)
of said punched control key (100),

characterised in that said first longitudinal track
(105) has an active anti-burglary punching (100b)
formed in a proximal position with respect to the free
end (103) and a chute (110) that extends between
said active anti-burglary punching (100b) and said
free end (103), the shape and/or the position of said
active anti-burglary punching (100b) being uniquely
associated with a given cylinder lock (1) and such
as to define a volume inside the active anti-burglary
punching (100b) that is greater than a volume occu-
pied by a control head (11) of an anti-burglary piston
(10b) adapted to abut in said active anti-burglary
punching (100b) and arranged in the rear portion of
such volume, leaving a gap (19) between the control
head (11) of the anti-burglary piston (10b) and a front
portion of the active anti-burglary punching (100b),
said gap (19) being suitable for preventing burglary
attempts using bumping keys.

The blank according to claim 10, wherein a basic
footprint (107) of said active anti-burglary punching
(100b) is elongated in a direction perpendicular to
the longitudinal direction (A) of said plate-like body
(102).

The blank according to claim 11, wherein said active
anti-burglary punching (100b) has a front planar sur-
face (108) and a rear planar surface (108) extending
from said basic footprint (107) respectively toward
said grip (101) and toward said free end (103), said
two planar surfaces (108) being connected by sub-
stantially truncated-conical side surfaces (109).

The blank according to claim 12, wherein said active
anti-burglary punching (100b) is configured and/or
arranged to receive an anti-burglary piston (10b) of
said cylinder lock (1) resting on the rear planar sur-
face (108), in a coupling condition between a
punched control key (100) obtained from said blank
and said cylinder lock (1).

The blank according to one or more of claims 10-13,
wherein said active anti-burglary punching (100b) is
configured and/or arranged along the longitudinal di-
rection (A) to be positioned offset along said longi-
tudinal axis (X), toward said front opening (7) of said
cylinder lock, with respect to an apex (12) of an anti-
burglary piston (10b) of said cylinder lock, in a cou-
pling condition between a punched control key (100)
obtained from said blank and said cylinder lock.

A method for making a blank (200) according to one
or more of claims 9 to 14, comprising creating said
active anti-burglary punching (100b) directly on the
blank.
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16. A method for duplicating a punched control key (100)

for a cylinder lock comprising:

providing a blank (200) according to one or more
of claims 9 to 14, or

providing a blank (200) by applying a method
according to claim 15,

completing the active punchings (100a) on said
first longitudinal track (105) of the blank (200) to
obtain the duplicate of the punched control key
(100).

17. A locking system comprising a cylinder lock (1)

and/or a blank (200) for making a duplicate of a
punched control key (100) for said cylinder lock (1),
wherein said cylinder lock comprises an active anti-
burglary piston (10b) housed in a respective radial
hole (9) of a rotor (3), slidable along a central axis
(Y) of said radial hole (9) and comprising a control
head (11) configured to abut in said punched control
key (100) at an active anti-burglary punching (100b),
wherein said blank (200) comprises a longitudinal
trail (104), a first longitudinal track (105) adapted to
receive active punchings (100a, 100b) of said
punched control key (100) and a second longitudinal
track (106) adapted to receive passive punchings
(100c) of said punched control key (100), said first
longitudinal track (105) having an active anti-burgla-
ry punching (100b) formed in a proximal position with
respect to a free end (103) of the blank and a chute
(110) that extends between said active anti-burglary
punching (100b) and said free end (103),

wherein said active anti-burglary punching (100b)
and/or said control head (11) of the anti-burglary pis-
ton (10b) are shaped and/or arranged in such a way
that, in a coupling condition between the punched
control key (100) obtained from said blank (200) and
said cylinder lock, said control head (11) abuts in
said active anti-burglary punching (100b) and is ar-
ranged in the rear portion of the internal volume of
the active anti-burglary punching (100b), leaving a
gap (19) between the control head (11) of the anti-
burglary piston (10b) and a front portion of the active
anti-burglary punching (100b), said gap (19) being
adapted to prevent burglary attempts using bumping
keys.
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