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(54) Non-�copyable flat security key and security cylinder

(57) The key comprises a flat shank (2) insertable in
a slot (3) of a rotor (4) rotatable in a stator (5) of the
cylinder (20). A plurality of recesses (6) are aligned along
a face of shank (2) to engage and move first detecting
pins (7) in rotor (4) in contact with respective first locking
pins (8) in stator (5) against first springs (9). A moving
element (10) is movable in a shank housing (11) between

retracted and extended positions by a third spring (16).
One end (12) of said moving element (10) is arranged to
engage and move a second detecting pin (13) in rotor
(4) in contact with a second locking pin (14) in stator (5)
against a second spring (15). The housing (11) is located
in the same shank face than recesses (6) and aligned
therewith, and the moving element (10) moves perpen-
dicular to the shank face.
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Description

Technical Field

�[0001] The present invention relates to a flat high- �se-
curity key with a moving element, with a very high com-
bination possibility and a maximum complexity in its re-
production, which makes it virtually non-�copyable. In a
preferred version, the mentioned key with a flat shank is
reversible and paracentric in relation to the longitudinal
axis of the shank of the key. The present invention also
relates to a security cylinder operable with such a non-
copyable security key.

Background of the Invention

�[0002] ES-�A-�8503771 discloses a key system for lock
cylinder having a shank with a flattened profile adapted
to be inserted in the slot of a cylindrical rotor which can
rotate inside a stator of a cylinder, said shank integrating
a plurality of recesses aligned in one of the faces of the
key, suitable for being coupled to detecting pins housed
in the rotor in contact with locking pins housed in the
stator and pushed towards the slot by springs. The men-
tioned key further includes two moving elements assem-
bled in respective housings located in lateral edges or
opposite sides of the key. The moving elements are elas-
tically loaded to move within their housings between re-
tracted and extended positions to engage and move re-
spective additional detecting pins housed in the rotor in
contact with additional locking pins housed in the stator
against the thrust of additional springs.
�[0003] GB- �A-�2277774 discloses a flat key of the type
mentioned above in which moving elements are located
in through holes inclined in relation to the plane of the
key and arranged to make contact at their two opposite
ends with respective detecting pins housed in the rotor
in contact with corresponding locking pins housed in the
stator.
�[0004] EP-�A-�0605932 discloses a flat key of the type
mentioned above wherein moving elements are movably
housed in respective through bores in the shank and re-
tained therein by respective retaining rings joined to the
bores. Each moving element can move perpendicularly
to flat faces of the shank between an extended position,
wherein one active end of the moving element protrudes
from one face of the shank, and a retracted position,
wherein the active end of the movable element does not
protrude from the one face of the shank and an opposite
passive end of the movable element is flush with the op-
posite face of the shank. An actuating pin housed in the
rotor and elastically loaded by an actuating spring is ar-
ranged to engage the passive end of the movable ele-
ment of the key shank so as to move the movable element
to the extended position, thereby the active end of the
movable element engages and moves an additional de-
tecting pin housed in the rotor in contact with an additional
locking pin housed in the stator against the thrust of an

additional spring.
�[0005] US-�A-�4377082 discloses a flat key based on
similar principles than cited EP- �A-�0605932 wherein balls
are used as movable elements in the key shank. The
balls are retained within the respective housing through
bores by narrowed areas at the ends of the bores.
�[0006] None of the mentioned background documents
describes or suggests the embodiment which is put into
practice by the present invention, which provides a series
of advantages with respect to the prior art, particularly a
larger size of the moving element in the key since it is
assembled to move perpendicularly to the flat part of the
key shank with an actuating spring being carried in the
in the shank partially housed in a hollow of the moving
element, and a reliable retention of said moving element
provided by a retaining ring, in addition to other improve-
ments which will be evident from the following descrip-
tion.

Disclosure of the Invention

�[0007] According to a first aspect, the present invention
provides a non-�copyable flat security key comprising a
shank with a flattened profile adapted to be inserted in a
slot existing in a cylindrical rotor which can rotate in a
cylindrical stator of a cylinder. A plurality of recesses are
aligned along at least a first face of said shank, which
recesses are prepared to engage first detecting pins
housed in said rotor in contact with respective first locking
pins housed in said stator and pushed towards said slot
by first springs. At least one moving element is retained
in a housing of the shank, which moving element can
move between an extended position, in which a conical
or frustoconical end of said moving element projects from
the shank, and a retracted position, in which the moving
element does not project from the shank. The mentioned
conical or frustoconical end is prepared to engage a sec-
ond detecting pin housed in the rotor in contact with a
corresponding second locking pin housed in the stator
and pushed towards the slot by a second spring. The
moving element is pushed towards its extended position
by a third spring arranged in the mentioned housing. This
third spring is capable of moving said detecting and lock-
ing pins against the thrust of said second spring. The key
according to the present invention is characterized in that
the housing of the moving element is located in said first
face of the shank aligned with the plurality of recesses,
and the moving element is arranged to move in the hous-
ing perpendicular to said first face of the shank so as to
push said second detecting and locking pins, which are
arranged in parallel and aligned with said first detecting
and locking pins in the rotor and the stator, respectively.
�[0008] The housing for the moving element is further-
more a blind hole, and the moving element defines a
cavity facing a bottom of said blind hole. The mentioned
third spring is in the form of a helical spring partially
housed in said cavity of the moving element and arranged
under compression between said bottom of the housing
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and the moving element. A retaining ring joined to the
housing prevents the moving element from coming out
of the housing. The housing with the moving element can
be located in any position along the shank of the key,
either in any of the two ends of the row of recesses or
intercalated between two recesses.
�[0009] The fact that the moving element is hollow al-
lows partially housing the third spring inside the moving
element, and a compact construction is thus achieved
which allows locating the moving element in the flat face
of the shank of the key. The larger lateral space available
in this flat face of the shank allows the moving element
to have much larger diameter than the keys known in the
prior art. The moving element and its corresponding de-
tecting pin are further configured to ensure a protection
against any attack by the "rebound" system. This system
is based on the rebound effect that occurs when a false
key is introduced in the slot of the cylinder and it is given
a blow in a longitudinal direction. This blow in the key is
transmitted to the detecting pins which rebound with the
locking pins, separating them and unblocking the cylin-
der.
�[0010] With the moving element of the present inven-
tion and by virtue of the high precision of its internal com-
ponents, up to 176,355,680 useful combinations can be
achieved with a single key profile, which means that the
key is virtually non- �copyable. The use of stainless steel
with a high hardness as a material for all the detecting
and locking pins provides a high anti- �drilling protection
and advantages as regards duration and reliability
against adverse atmospheric elements, such as mois-
ture, rain, saline environment, etc.
�[0011] In a preferred exemplary embodiment, the men-
tioned flattened profile of the shank is a paracentric profile
and has a second face parallel to said first face. In this
second face of the shank there are arranged a second
plurality of recesses and a second moving element in a
second housing, all of them in positions that are symmet-
rical to those of the first plurality of recesses and of the
first moving element in the first housing in the first face
of the shank. The key can thus be operatively inserted
without distinction in the slot of the cylinder in two sym-
metrical positions.
�[0012] According to a second aspect, the present in-
vention provides a security cylinder operable with the
above non- �copyable flat security key, the cylinder being
of the type comprising a cylindrical stator and a cylindrical
rotor mounted to rotate therein, said cylindrical rotor hav-
ing a slot configured to receive a flattened profile shank
of a key. In said rotor are housed first detecting pins to
be put in contact with respective first locking pins housed
in said stator. Each pair of first detecting and locking pins
is pushed towards said slot by a corresponding first
spring. Said first detecting pins are engageable by a plu-
rality of recesses aligned along at least a first face of said
shank of the key. In the rotor it is also housed a second
detecting pin to be put in contact with a corresponding
second locking pin housed in the stator and pushed to-

wards the slot by a second spring, said second detecting
pin being engageable by an end of at least one moving
element retained in a housing of the shank of the key and
movable between an extended position, in which said
end of said moving element projects from the shank, and
a retracted position, in which the moving element does
not project from the shank, said second detecting and
locking pins being movable against the thrust of said sec-
ond spring by a third spring arranged in said housing of
the key to push the moving element towards its extended
position. The security cylinder of the invention is charac-
terized in that said first and second detecting pins are
arranged parallel to each other and perpendicular to the
slot in a same plane at one side of the slot in the rotor,
so as to correspond with the positions of the housing of
the moving element and the plurality of recesses which
are aligned in said first face of the shank of the key, and
with a motion of the moving element in the housing being
perpendicular to the first face of the shank of the key.
Furthermore, said first and second locking pins are ar-
ranged parallel to each other and perpendicular to the
rotation axis of the rotor in a same plane at one side of
the rotor in the stator, the first and second detecting pins
and the first and second locking pins being located to be
correspondingly aligned with each other when the rotor
is in a predetermined angular position with respect the
stator.

Brief Description of the Drawings

�[0013] The previous and other features and advantag-
es will be more fully understood from the following de-
tailed description of an exemplary embodiment with ref-
erence to the attached drawings, in which:�

Figure 1 is a plan view of a non-�copyable flat security
key according to an exemplary embodiment of the
first aspect of the present invention;
Figure 2 is a cross-�sectional view taken across the
plane represented by line II-�II in Figure 1;
Figure 3 is a front view of a security cylinder accord-
ing to an exemplary embodiment of the second as-
pect of the present invention, adapted to interact with
the key of Figure 1;
Figure 4 is a cross-�sectional view of the security cyl-
inder taken across the plane represented by line IV-
IV in Figure 3, with the key inserted therein; and
Figure 5 is a cross-�sectional view of the security cyl-
inder taken across the plane represented by line V-
V in Figure 4, with the key inserted therein.

Detailed Description of an Exemplary Embodiment

�[0014] With reference to the figures, reference numer-
al 1 generally designates a non-�copyable flat security key
according to an exemplary embodiment of the present
invention. The key comprises a head 22 and a shank 2
with a flattened profile, adapted to be inserted in a slot 3
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(see Figure 3) existing in a cylindrical rotor 4 which can
rotate about a rotation axis in a cylindrical stator 5 of a
security cylinder 20. The shank 2 has a paracentric profile
and defines two opposite flat faces, in which longitudinal
channels are formed. A plurality of mutually aligned re-
cesses 6 are formed along both faces of the shank 2,
which recesses are prepared to engage first detecting
pins 7 (see Figure 4) housed in cylindrical holes formed
in the mentioned rotor 4. In a predetermined angular po-
sition of the rotor 4 with respect the stator 5, these first
detecting pins 7 are in contact with respective locking
pins 8 housed in cylindrical holes formed in said stator
5, and the first locking pins 8 are pushed towards said
slot 3 by first springs 9. Plugs 21 retain the pins 7, 8 and
springs 9 in their cylindrical holes. When the key is not
introduced in the slot 3 of the cylinder 20, the first springs
9 move the detecting and locking pins 7, 8 inwards such
that the locking pins 9 are traversed between the rotor 4
and the stator 5, thus preventing the rotation of the rotor
4. The recesses 6 of the key 1 can have different depths
and the detecting and locking pins 7, 8 corresponding to
each recess 6 are sized to be moved by the key 1 such
that the surfaces in contact between each pair of detect-
ing and locking pins 7, 8 coincide with the surfaces in
contact between the rotor 4 and the stator 5.
�[0015] The shank 2 of the key 1 includes, in each face
thereof, a moving element 10 retained in a housing 11,
which moving element 10 can move between an extend-
ed position (shown in Figure 2), in which a conical or
frustoconical end 12 of said moving element 10 projects
from the shank 2, and a retracted position, in which the
moving element 10 does not project from the shank 2. A
third spring 16 is arranged in said housing 11 to push the
moving element 10 towards its extended position. The
housing 11 is located at each face of the shank 2 aligned
with the plurality of recesses 6 (Figure 1) and the moving
element 10 is arranged to move in the housing 11 per-
pendicular to the respective face of the shank 2. The
mentioned conical or frustoconical end 12 of the moving
element 10 is adapted to engage a second detecting pin
13 housed in a cylindrical hole formed in the rotor 4, in
contact, when the rotor 4 is in a predetermined angular
position with respect the stator 5, with a corresponding
second locking pin 14 housed in a corresponding cylin-
drical hole formed in the stator 5 and pushed towards the
slot 3 by a second spring 15. According to the arrange-
ment of the moving element 10 aligned with the recesses
6, the mentioned second detecting and locking pins 13,
14 are arranged in parallel and aligned with said first de-
tecting and locking pins 7, 8 in the rotor 4 and in the stator
5, respectively, which is a constructive advantage com-
pared to other cylinders of the prior art.
�[0016] The mentioned third spring 16 is selected such
that the pushing force exerted by the moving element 10
against the second detecting pin 13 when the key 1 is
introduced in the slot 3 of the cylinder 20 can move said
second detecting and locking pins 13, 14 against the
pushing force of the second spring 15 in order to locate

the surfaces in contact between the second detecting
and locking pins 13, 14 in coincidence with the surfaces
in contact between the rotor 4 and the stator 5, and thus
allow the rotation of the rotor 4.
�[0017] As clearly seen in Fig. 4, the slot 3 is located in
the stator 4 so as it is substantially aligned with the rota-
tion axis of the rotor 4, and the first and second detecting
pins 7, 13 are arranged parallel to each other, perpen-
dicular to the slot 3, and all together in a same plane at
one side of the slot 3 in the rotor 4. Correspondingly, the
first and second locking pins 8, 14 are arranged parallel
to each other, perpendicular to the rotation axis of the
rotor 4, and all together in a same plane at one side of
the rotor 4 in the stator 5. In a predetermined angular
position of the rotor 4 with respect to the stator 5 (see
Figs. 4 and 5), the first and second detecting pins 7, 13
in the rotor 4 are aligned with the corresponding first and
second locking pins 8, 14 in the stator 5 allowing for the
axial movement of the first and second detecting and
locking pins 7, 8, 13, 14 upon introduction of the shank
2 of the key into the slot 3. Such an arrangement provides
the security cylinder of the invention with a very compact
configuration compared to other cylinders of the previous
art having comparable performances.
�[0018] Each housing 11 formed in the shank 2 of the
key 1 is a blind hole provided with a bottom (see Figure
2). The moving element 10 is partially hollow and defines
a cavity 17 facing said bottom of the blind hole forming
the housing 11. The mentioned third spring 16 is in the
form of a helical spring and is partially housed in said
cavity 17 of the moving element 10 and arranged under
compression between the bottom of the housing 11 and
the moving element 10. The housing 11 has an inner
cylindrical surface and the moving element 10 comprises
an outer cylindrical surface portion with an outer diameter
that is smaller than the inner diameter of the housing 11.
An annular flange 18 with an outer diameter that is sub-
stantially equal to the inner diameter of the housing 11
is formed at an end of said outer cylindrical surface of
the moving element 10 closest to the bottom of the hous-
ing 11. A retaining ring 19 is joined to said inner cylindrical
surface of the housing 11 next to the opening thereof to
abut against said annular flange 18 of the moving element
10 when the latter is in the extended position thereof.
This retaining ring 19 ensures that the moving element
10 cannot come out if the housing 11 while the retaining
ring is completely introduced in the housing 11 without
projecting from the corresponding face of the shank 2 of
the key, the retaining ring 19 is therefore virtually immune
to wearing.
�[0019] In Figure 1, the housing 11 with the moving el-
ement 10 is located in an end of the shank 2 farthest from
the head 22 of the key 1, at the end of the row of recesses
6. However, the housing 11 with the moving element 10
can be located in any other position, either at the end of
the row of recesses 6 in the other end of the shank 2
closest to the head 22, or in an intermediate area of the
shank 2 between two of the recesses 6.
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�[0020] As shown in Figure 5, when the key is inserted
in the slot 3 of the cylinder 20, only an row of the two
rows of recesses 6 and only one of the two moving ele-
ments 10 interact with the corresponding first and second
detecting pins 7, 13 of the cylinder, the other row of re-
cesses 6 and the other moving element 19 being inop-
erative, the latter being introduced inside the shank 2 of
the key 1 in its retracted position. Thus, the advantage
of the paracentric profile of the shank 2 is that the key is
reversible and can be operatively inserted in slot 3 without
distinction in two symmetrical positions.
�[0021] However, it will be understood that a flat security
key with a single row of recesses 6 and a single moving
element 10 arranged in one and the same face of the
shank 2 will be fully operative according to the present
invention.
�[0022] By means of the construction of the present in-
vention it is impossible to use a false key in which the
moving element 10 is substituted with a boss in the shank
2, given that it would be impossible to introduce such a
key in the slot 3 of the rotor 4 due to the greater thickness
of the shank. The special arrangement of the second
detecting pin 13 corresponding to the moving element
10 of the key 1 also makes impossible the external ma-
nipulation of the cylinder.
�[0023] A person skilled in the art can carry out modifi-
cations and variations from the shown and described ex-
emplary embodiment without departing from the scope
of the present invention as it is defined in the attached
claims.

Claims

1. A non- �copyable flat security key, of the type com-
prising:�

a shank (2) with a flattened profile adapted to
be inserted in a slot (3) existing in a cylindrical
rotor (4) which can rotate in a cylindrical stator
(5) of a cylinder (20);
a plurality of recesses (6) aligned along at least
a first face of said shank (2) and prepared to
engage first detecting pins (7) housed in said
rotor (4) to be put in contact with respective first
locking pins (8) housed in said stator (5) and
pushed towards said slot (3) by first springs (9);
at least one moving element (10) retained in a
housing (11) of the shank (2) and movable be-
tween an extended position, in which an end (12)
of said moving element (10) projects from the
shank (2), and a retracted position, in which the
moving element (10) does not project from the
shank (2), said end (12) of the moving element
(10) being prepared to engage a second detect-
ing pin (13) housed in the rotor (4) to be put in
contact with a corresponding second locking pin
(14) housed in the stator (5) and pushed towards

the slot (3) by a second spring (15); and
a third spring (16) arranged in said housing (11)
to push the moving element (10) towards its ex-
tended position and able to move said second
detecting and locking pins (13, 14) against the
thrust of said second spring (15);
characterized in that the housing (11) is locat-
ed in said first face of the shank (2) aligned with
the plurality of recesses (6), and the moving el-
ement (10) is arranged to move in the housing
(11) perpendicular to the said first face of the
shank (2) so as to push said second detecting
and locking pins (13, 14) which are arranged in
parallel and aligned with said first detecting and
locking pins (7, 8) in the rotor (4) and the stator
(5), respectively.

2. A key according to claim 1, characterized in that
said housing (11) is a blind hole and said moving
element (10) defines a cavity (17) facing a bottom of
said blind hole, the mentioned third spring (16) being
in the form of a helical spring partially housed in said
cavity (17) of the moving element (10) and arranged
under compression between said bottom of the
housing (11) and the moving element (10).

3. A key according to claim 2, characterized in that
said housing (11) has an inner cylindrical surface
and the moving element (10) comprises an outer cy-
lindrical surface portion with an outer diameter that
is smaller than the inner diameter of the housing (11)
and an annular flange (18) with an outer diameter
that is substantially equal to the inner diameter of
the housing (11) in an end of said outer cylindrical
surface closest to the bottom of the housing (11), a
retaining ring (19) being joined to said inner cylindri-
cal surface of the housing (11) next to the opening
thereof to abut against said annular flange (18) of
the moving element (10) in the extended position
thereof.

4. A key according to claim 3, characterized in that
said housing (11) with the moving element (10) is
located in either of the ends of the shank (2) at the
end of a row of said plurality of recesses (6).

5. A key according to claim 3, characterized in that
said housing (11) with the moving element (10) is
located in an intermediate area of the shank (2) be-
tween two of said recesses (6).

6. A key according to any one of the previous claims,
characterized in that said end (12) of the moving
element (10) is a conical or frustoconical end.

7. A key according to any one of the previous claims,
characterized in that the mentioned flattened pro-
file of the shank (2) is a paracentric profile having a
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second face parallel to said first face, and in said
second face of the shank (2) there is arranged a sec-
ond plurality of recesses (6) and a second moving
element (10) in a second housing (11) in positions
that are symmetrical to those of the first plurality of
recesses (6) and of the first moving element (10) in
the first housing (11) in the first face of the shank (2),
whereby the key can be inserted in the slot (3) and
act without distinction in two symmetrical positions.

8. A security cylinder operable with a non-�copyable flat
security key, of the type comprising:�

a cylindrical stator (5) and a cylindrical rotor (4)
mounted to rotate therein, said cylindrical rotor
(4) having a slot (3) substantially aligned with a
rotation axis of the rotor (4) and configured to
receive a flattened profile shank (2) of a key;
first detecting pins (7) housed in said rotor (4)
to be put in contact with respective first locking
pins (8) housed in said stator (5) and pushed
towards said slot (3) by first springs (9), said first
detecting pins (7) being engageable by a plural-
ity of recesses (6) aligned along at least a first
face of said shank (2) of the key;
a second detecting pin (13) housed in the rotor
(4) to be put in contact with a corresponding sec-
ond locking pin (14) housed in the stator (5) and
pushed towards the slot (3) by a second spring
(15), said second detecting pin (13) being en-
gageable by an end (12) of at least one moving
element (10) retained in a housing (11) of the
shank (2) of the key and movable between an
extended position, in which said end (12) of said
moving element (10) projects from the shank (2),
and a retracted position, in which the moving
element (10) does not project from the shank
(2), said second detecting and locking pins (13,
14) being movable against the thrust of said sec-
ond spring (15) by a third spring (16) arranged
in said housing (11) of the key to push the mov-
ing element (10) towards its extended position;
characterized in that:
said first and second detecting pins (7, 13) are
arranged parallel to each other and perpendic-
ular to the slot (3) in a same plane at one side
of the slot (3) in the rotor (4), so as to correspond
with the positions of the housing (11) of the mov-
ing element (10) and the plurality of recesses
(6) which are aligned in said first face of the
shank (2) of the key, and with a motion of the
moving element (10) in the housing (11) being
perpendicular to the first face of the shank (2)
of the key; and
said first and second locking pins (8, 14) are
arranged parallel to each other and perpendic-
ular to the rotation axis of the rotor (4) in a same
plane at one side of the rotor (4) in the stator (5),

the first and second detecting pins (7, 13) and
the first and second locking pins (8, 14)� being
located to be correspondingly aligned with each
other when the rotor (4) is in a predetermined
angular position with respect the stator (5).
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