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(54) REVERSIBLE FLAT KEY AND CYLINDER LOCK WITH REVERSIBLE FLAT KEY

(57) Reversible flat key for a cylinder lock (2), where
the lock (2) comprises a cylindrical stator (3) that has a
plurality of counter pins (7), a cylindrical rotor (4) that has
a plurality of pins (6), each pin (6) being configured and
arranged to interact with a corresponding counter pin (7)
to enable the rotation of the rotor (4), where the lance
(11) of the key (1) has in each primary face thereof (14)
a first flat longitudinal wall (16) and a second flat longi-
tudinal wall (17) that is parallel and lowered with respect
to the first wall (16), the first wall (16) having a series of
encryption elements (19) that follow in the longitudinal
direction of the lance (11), the encryption elements (19)
being configured and arranged to interact with corre-
sponding pins (6) of the rotor (4) to enable the rotation
of the rotor (4), the second wall (17) being configured
and arranged to cooperate with a corresponding special
pin (20) of the rotor (4) to enable the rotation of the rotor
(4) or to enable the complete insertion of the key (1) into
the slit (8) of the rotor (4).
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Description

[0001] The present invention relates to a reversible flat
key and to a cylinder lock with a reversible flat key.
[0002] At present locks comprise a stator provided with
a cylindrical hole in which a rotor is rotatably inserted,
which rotor has a slit for insertion of the key.
[0003] The stator and the rotor have a plurality of trans-
verse holes where, respectively, counter pins and pins
which collaborate with the key to open or close the lock
are housed.
[0004] The key is provided with a mechanical encryp-
tion, defined by projections or recesses of the profile
thereof.
[0005] In a particular example, the key has mechanical
encryption defined by a plurality of craters made on its
flat part, so that the pins when inserting into these craters
bring the lock into the opening or closing configuration.
[0006] However, the devices of the traditional type
have numerous drawbacks, mainly due to the fact that
the key blanks (i.e. the key without the encryption) can
be made in a substantially simple way.
[0007] Thereafter, with the blanks available, it is pos-
sible to copy the key by creating the encryption thereon
in a substantially simple way, using apparatuses that are
currently available on the market.
[0008] Further, the locks and the keys of traditional
type have a limited possible number of combinations.
[0009] Therefore, for the number of possible combina-
tions to be increased, it is necessary to increase the
number of pins (and therefore of counter pins and holes
in the stator and in the rotor) and consequently the
number of key recesses, considerably increasing the
complexity of the lock and of the key itself.
[0010] Further, traditional locks can in some cases be
brought into the opening configuration even though the
encryption of the key is not correct.
[0011] This occurs, in particular, when using a passive
type lock.
[0012] A passive type lock has a stator and rotor having
the same structure as those used in active type locks,
with the difference in that the transverse holes of the sta-
tor do not contain counter pins, but they are left empty.
[0013] It is evident that a lock of this type is opened
even when a key with deeper craters than those of the
correct key is inserted into the slit of the rotor, due to the
lack of counter pins which should prevent the rotation of
the cylinder in this case.
[0014] The technical task which is proposed for the
present invention is, therefore, to realise a reversible flat
key and a cylinder lock with a reversible flat key which
allow eliminating the technical drawbacks of the prior art.
[0015] Within the context of this technical task an ob-
ject of the invention is to realise a reversible flat key and
a cylinder lock with a reversible flat key, in which the
reproduction of the key is very difficult, so as to limit the
risk of illegal duplication.
[0016] Another object of the invention is to realise a

reversible flat key and a cylinder lock with a reversible
flat key, wherein the lock and the key have a very high
number of possible combinations, without it being nec-
essary to increase the number of pins and, hence, the
complexity of the lock and the key.
[0017] The technical task, as well as these and other
objects, according to the present invention are achieved
by realising a reversible flat key for a cylinder lock, where
said lock comprises a cylindrical stator that has a plurality
of counter pins that are movable in a radial direction of
the stator, a cylindrical rotor that has a plurality of pins
that are movable in a radial direction of the rotor, said
rotor having an axial slit for inserting said key, each pin
being configured and arranged to interact with a corre-
sponding counter pin to enable the rotation of the rotor,
and where said key comprises a longitudinal lance having
a tapered free end and two opposite primary longitudinal
faces, characterized in that each primary longitudinal
face has in succession in the longitudinal direction of the
lance a first flat longitudinal wall extending as far as the
end of the lance that is proximate to said grip and a sec-
ond flat longitudinal wall that is distal from said grip, a
connecting wall being further provided between said first
wall and said second wall, said second wall being parallel
and lowered with respect to said first wall and extending
as far as said tapered free end of said lance, said first
wall having a series of encryption craters that follow in
the longitudinal direction of the lance, said encryption
craters being configured and arranged to interact with
corresponding pins of said rotor to enable the rotation of
said rotor, said second wall being configured and ar-
ranged to cooperate with a corresponding special pin of
said rotor to enable the rotation of said rotor or to enable
the complete insertion of said key into said slit, said con-
necting wall being configured and arranged to raise said
pins from said second wall to said first wall during the
insertion of said key into said axial slit.
[0018] The present invention also relates to the revers-
ible flat key in combination with a cylinder lock.
[0019] Preferably said encryption elements comprise
a plurality of craters.
[0020] Preferably said encryption elements also com-
prise a movable pin orthogonally to said first flat longitu-
dinal wall.
[0021] According to one aspect of the invention said
special pin is the innermost pin in an axial direction of
the rotor.
[0022] According to one aspect of the invention, said
connecting wall is oblique.
[0023] Other characteristics of the present invention
are also defined in the other claims.
[0024] Further characteristics and advantages of the
invention will more fully emerge from the description of
preferred but not exclusive embodiments of the reversi-
ble flat key and cylinder lock according to the invention,
illustrated by way of nonlimiting example in the accom-
panying drawings, in which:
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figure 1a shows a plan view of a reversible flat key
according to a first embodiment of the invention;
figure 1b shows the key of figure 1a sectioned along
the line A-A;
figure 1c shows a plan view from the opposite side
of the flat key of figure 1a;
figure 1d shows a perspective view of the key of fig-
ure 1a;
figure 1e shows a front view of the key of figure 1a;
figure 1f shows a sectional view along the line A - A
of the key of figure 1a;
figure 2a shows a cross-sectional view of the cylinder
lock used in combination with the key of figures 1a-
1e, with the key completely inserted;
figure 2b shows a cross-sectional view of the cylinder
lock used in combination with the key of figures 1a-
1e, with the key not completely inserted;
figure 3a shows a longitudinal sectional view of the
cylinder lock used in combination with the key of fig-
ures 1a-1e, with the key completely inserted;
figure 3b shows a longitudinal sectional view of the
cylinder lock used in combination with the key of fig-
ures 1a-1e, with the key not completely inserted;
figure 4a shows a plan view of a reversible flat key
in a second embodiment of the invention;
figure 4b shows the key of figure 4a sectioned along
the line A-A;
figure 4c shows a plan view from the opposite side
of the flat key of figure 4a;
figure 4d shows a perspective view of the key of fig-
ure 4a;
figure 4e shows a front view of the key of figure 4a;
figure 4f shows a sectional view along the line A - A
of the key of figure 4a;
figure 5a shows a cross-sectional view of the cylinder
lock used in combination with the key of figures 4a-
4e, with the key completely inserted;
figure 5b shows a cross-sectional view of the cylinder
lock used in combination with the key of figures 4a-
4e, with the key not completely inserted;
figure 6a shows a longitudinal sectional view of the
cylinder lock used in combination with the key of fig-
ures 4a-4e, with the key completely inserted;
figure 6b shows a longitudinal sectional view of the
cylinder lock used in combination with the key of fig-
ures 4a-4e, with the key not completely inserted;
figure 7 shows a cross section of the lock with the
key completely inserted. Equivalent parts are indi-
cated in the various embodiments using the same
reference number.

[0025] With reference to the aforementioned figures,
a reversible flat key 1 and a cylinder lock 2 for the revers-
ible flat key 1 are shown.
[0026] The lock 2 comprises a cylindrical stator 3 and
a cylindrical rotor 4 coaxially housed in the cylindrical
stator 3.
[0027] The cylindrical stator 3 has an inner cylindrical

wall which mates with an outer cylindrical wall of the cy-
lindrical rotor 4 at a cylindrical interface surface 5.
[0028] The cylindrical rotor 4 has a plurality of pins 6
movable along radial channels 6a of the cylindrical rotor
4 arranged in succession along the axis of the cylindrical
rotor 4.
[0029] The radial channels 6a lie in a plane that con-
tains the axis of the cylindrical rotor 4. Similarly, the cy-
lindrical stator 3 has a plurality of counter pins 7 that are
movable along radial channels 7a of the cylindrical stator
3 arranged in succession along the axis of the cylindrical
stator 3.
[0030] The radial channels 7a lie in a plane that con-
tains the axis of the cylindrical stator 3.
[0031] The counter pins 7 are movable along the radial
channels 7a in contrast and by the action of springs 9.
[0032] The cylindrical rotor 4 has an axial slit 8 for in-
serting the key 1.
[0033] The axial slit 8 communicates with the radial
channels 6a of the cylindrical rotor 4. The pins 6 can be
aligned with the counter pins 7 in an opening configura-
tion of the lock.
[0034] The key 1 comprises a grip 10 and a longitudinal
lance 11 having an end 12 that is proximate to the grip
10 and a tapered end 13 that is distal from the grip 10.
[0035] The lance 11 has a pair of opposite primary lon-
gitudinal faces 14, 14 and a pair of opposite secondary
longitudinal faces 15, 15.
[0036] Advantageously, each primary longitudinal face
14 has a first flat longitudinal wall 16 which extends be-
tween the proximal end 12 of the lance 11 and a con-
necting wall 18 in a longitudinally intermediate position
of the lance 11, and a second flat longitudinal wall 17
which extends between the connecting wall 18 and the
tapered distal end 13 of the lance 11.
[0037] The second wall 17 is parallel and lowered with
respect to the first wall 16.
[0038] The connecting wall 18 is oblique.
[0039] The first wall 16 has a series of encryption ele-
ments 19 that follow in the longitudinal direction of the
lance 11.
[0040] The encryption elements 19 are configured and
arranged to interact with corresponding pins 6 of the rotor
4 to enable the rotation of the rotor 4.
[0041] The second wall 17 is configured and arranged
to cooperate with a corresponding special pin 20 of the
rotor 4 to enable the rotation of the rotor 4 or to enable
the complete insertion of the key 1 into the slit 8.
[0042] The encryption elements 19 comprise a plurality
of craters of various depths.
[0043] The special pin 20 is the innermost pin in the
axial direction of the rotor 4.
[0044] With reference to the solution illustrated in fig-
ures 1a - 3b, the special pin 20 has a flat end wall 21
configured and arranged to interact frontally with the sec-
ond wall to enable the rotation of the rotor 4.
[0045] The special pin 20 is further configured and ar-
ranged to interact with a special counter pin 26 of the
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stator 3.
[0046] The special counter pin 26 in particular is mov-
able along a radial channel 7a’ in contrast and by the
action of a spring 9’.
[0047] With reference to the solution illustrated in fig-
ures 4a - 6b, the special pin 20 is a dual-action pin having
a bush 22 and a stem 23 slidable in the bush 22.
[0048] In this solution the second wall 17 has a further
encryption element 24.
[0049] The bush 22 is configured and arranged to co-
operate with the second wall 17 to enable the complete
insertion of the key 1 into the slit 8.
[0050] The stem 23 is configured and arranged to in-
teract with the further encryption element 24 to enable
the rotation of the rotor 4.
[0051] The stem 23 has a tapered end 25 and the fur-
ther encryption element 24 comprises a further crater
configured and arranged to interact with the tapered end
25 of the stem 23.
[0052] The stem 23 is further configured and arranged
to interact with a special counter pin 26 of the stator 3
and the bush 22 is configured and arranged to interact
with the inner cylindrical wall of the stator 3.
[0053] The special counter pin 26 in particular is mov-
able along a radial channel 7a’ in contrast and by the
action of a spring 9’.
[0054] The operation of the lock 2 is briefly as follows.
[0055] With reference to the solution illustrated in fig-
ures 1a - 3b, during the insertion into the slit 8, each pin
6 is aligned with the corresponding counter pin 7 and the
springs 9 keep the counter pins 7 in contact with the cor-
responding pins 6.
[0056] Each pin 6 of the rotor 4 sequentially performs
a lifting movement in contrast to the spring 9 while sliding
along the tapered tip 13 of the lance 11, then it remains
at a fixed height while sliding along the second wall 17,
then it performs a further lifting movement in contrast to
the spring 9 while sliding along the oblique connecting
wall 18, then it remains at a fixed height while sliding
along the first wall 16, then it performs a final downward
movement into the corresponding crater by effect of the
spring 9.
[0057] The final height achieved by each pin 6 housed
in the corresponding crater is such as to bring the contact
surface between the pin 6 and the corresponding counter
pin 7 into alignment with the cylindrical interface surface
5.
[0058] The special pin 20, in the final step of inserting
the key 1 into the slit 8, is first lifted by the tapered end
13 of the lance 11, then it remains stationary at the same
height while sliding along the second wall 17.
[0059] Once the key 1 has been inserted into the slit
8, the flat end wall 21 of the special pin 20 is still resting
flat against the second wall 17.
[0060] The height difference of the second wall 17 with
respect to the first wall 16 is calibrated in such a way that
when the flat end wall 21 of the special pin 20 is resting
flat against the second wall 17, the contact surface be-

tween the special pin 20 and the corresponding special
counter pin 26 is aligned with the cylindrical interface
surface 5.
[0061] In this configuration of the lock 2 the rotation of
the rotor 4 is enabled.
[0062] With reference to the solution illustrated in fig-
ures 3a - 6b, during the insertion into the slit 8, each pin
6 is aligned with the corresponding counter pin 7 and the
springs 9 keep the counter pins 7 in contact with the cor-
responding pins 6.
[0063] Each pin 6 of the rotor 4 sequentially performs
a lifting movement in contrast to the spring 9 while sliding
along the tapered tip 13 of the lance 11, then it remains
at a fixed height while sliding along the second wall 17,
then it enters and exits the special crater provided on the
second wall 17, then it performs a further lifting movement
in contrast to the spring 9 while sliding along the oblique
connecting wall 18, then it remains at a fixed height while
sliding along the first wall 16, then it performs a final down-
ward movement into the corresponding crater by effect
of the spring 9.
[0064] The final height achieved by each pin 6 housed
in the corresponding crater is such as to bring the contact
surface between the pin 6 and the corresponding counter
pin 7 into alignment with the cylindrical interface surface
5.
[0065] The special pin 20, in the conclusive step of
inserting the key 1 into the slit 8, is first lifted by the tapered
end 13 of the lance 11 until the bush 22 and the stem 23
rest against the second wall 17.
[0066] It should be noted that the provision of the sec-
ond wall 17 lowered with respect to the first wall 16 allows
the complete insertion of the key 1 into the slit 8.
[0067] Thanks to the second lowered wall 17, the lifting
of the bush 22 is in fact minimal, and at best could even
be zero, in any case by an amount insufficient to bring
the bush 22 into mechanical interference with the inner
cylindrical wall of the stator 3. A key without the second
lowered wall 17, on the contrary, would bring the bush
22 into mechanical interference with the inner cylindrical
wall of the stator 3 so that the bush 22, being no longer
able to raise further, would prevent in the slit 8 a passage
from being formed that is suitable for the transit of the
lance 11 and consequently would prevent the further in-
sertion of the key 1 into the slit 8.
[0068] At the end of the insertion of the key 1 into the
slit 8, the tapered end 25 of the stem 23 fits into the further
crater defining the further encryption element 24, and the
contact surface between the stem 23 and the special
counter pin 26 aligns with the cylindrical interface surface
5.
[0069] In this configuration of the lock 2 the rotation of
the rotor 4 is enabled.
[0070] From the production point of view, the second
lowered wall 17 can be made with a linear milling process-
ing of the lance 11.
[0071] To increase the encryption combinations, it is
possible to implement among the encryption elements
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on the first wall 16 also a pin 30 that is movable orthog-
onally to the first wall 16 between a retracted portion and
a protruding position, as shown in figures If, 4f and 7.
[0072] The rotor 4 consequently has at least one safety
pin 31 which collaborates with the pin 30 of the key 1 so
that, when the pin 30 is in a protruding position, at least
the safety pin 31 is in the opening configuration to allow
rotation of the rotor 4 with respect to the stator 3.
[0073] Advantageously, moreover, the rotor 4 compris-
es an actuation means 32 for actuating the pin 30 be-
tween the retracted position and the protruding position.
[0074] The actuation means 32 comprises an element
of the rotor 4 which protrudes inside the slit 8; correspond-
ingly, the key 1 has a groove 33 connected to a seat 34
of the pin 30, for the actuation of the pin 30 when the
protruding element 32 is inserted inside the groove 33.
[0075] Conveniently, the seat 34 is connected to the
groove 33 at a portion of its bottom; another portion 35
of the bottom of the seat 34, on the other hand, is blind.
[0076] In a different embodiment of the key 1, the blind
portion 35 of the seat 34 is absent.
[0077] The seat 34 also has a radial portion 36 in relief,
which partially closes its front opening.
[0078] This annular portion is made, for example, by
deforming the front edge of the seat 34 or, in another
embodiment, by connecting an annular element to the
end of the seat 34.
[0079] The pin 30 has an enlarged head inserted in an
enlarged portion of the seat 34 and preferably the en-
larged head has a substantially truncoconical shape. Ad-
vantageously, moreover, the pin 30 is misaligned with
respect to the traditional pins 6 to allow the insertion of
the key 1 inside the slit 8.
[0080] The safety pin 31 is aligned with the traditional
pins 6, so as to be able to use the traditional locks and,
since the pin 30 is misaligned with respect to the tradi-
tional pins 6, the safety pin 31 has a flattened terminal
portion to collaborate with the pin 30.
[0081] In particular, the terminal portion of the safety
pin 31 is cylindrical with an end adapted to collaborate,
coming into contact at its own peripheral portion, with the
pin 30.
[0082] For the release, the pin 30 is made to exit from
the slit 8 of the key 1, by pressing it against the safety
pin 31, so as to bring the safety pin 31 into the opening
position to allow the rotation of a rotor with respect to a
stator of the lock.
[0083] When the key 1 is inserted, the pin 30 is in the
retracted position and does not interfere with the tradi-
tional pins 6 since the pin 30 is misaligned with respect
to the traditional pins 6 which have conical ends.
[0084] When the pin 30 is brought at the safety pin 31,
the pin 30, which is in the extracted position, makes the
safety pin 30 slide along the truncoconical side wall, mak-
ing it slide as indicated by the arrow F, making the end
of the safety pin 31 align with the surface of the rotor 4
and the end of the counter pin associated therewith with
the surface of the stator 3 and bringing the lock into the

opening position.
[0085] By extracting the key 1, instead, the safety pin
30 and the counter pin associated therewith translate in
the opposite direction to that indicated by the arrow F
and the aforesaid counter pin is inserted between the
rotor and the stator, preventing reciprocal rotation.
[0086] Obviously, the pin 30 can also be arranged at
the back of the key; in this case the safety pin is housed
in the vertical seats.
[0087] In practice it has been found that the cylinder
lock and the reversible flat key according to the invention
are particularly advantageous, since the keys are ex-
tremely difficult to copy and, at the same time, the locks
have a very high number of combinations, even without
excessively increasing the number of pins. The cylinder
lock with reversible flat key as conceived herein is sus-
ceptible to many modifications and variations, all falling
within the scope of the inventive concept; furthermore,
all the details are replaceable by technically equivalent
elements.
[0088] In practice, the materials used, as well as the
dimensions, can be any according to the needs and the
state of the art.

Claims

1. A reversible flat key (1) for a cylinder lock (2), where
said lock (2) comprises a cylindrical stator (3) that
has a plurality of counter pins (7) that are movable
in a radial direction of the stator (3), a cylindrical rotor
(4) that has a plurality of pins (6) movable in a radial
direction of the rotor (4), said rotor (4) having an axial
slit (8) for inserting said key (1), each pin (6) being
configured and arranged to interact with a corre-
sponding counter pin (7) to enable the rotation of the
rotor (4), and where said key (1) comprises a longi-
tudinal lance (11) having a tapered free end (13) and
two opposite primary longitudinal faces (14, 14),
characterized in that each primary longitudinal face
(14, 14) has in succession in the longitudinal direc-
tion of the lance (11) a first flat longitudinal wall (16)
extending as far as the end of the lance (11) that is
proximate to said grip (10) and a second flat longi-
tudinal wall (17) that is distal from said grip (10), a
connecting wall (18) being further provided between
said first wall (16) and said second wall (17), said
second wall (17) being parallel and lowered with re-
spect to said first wall (16) and extending as far as
said tapered free end (13) of said lance (11), said
first wall (16) having a series of encryption craters
(19) that follow in the longitudinal direction of the
lance (11), said encryption craters (19) being con-
figured and arranged to interact with corresponding
pins (6) of said rotor (4) to enable the rotation of said
rotor (4), said second wall (17) being configured and
arranged to cooperate with a corresponding special
pin (20) of said rotor (4) to enable the rotation of said
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rotor (4) or to enable the complete insertion of said
key (1) into said slit (8), said connecting wall (18)
being configured and arranged to raise said pins (6)
from said second wall (17) to said first wall (16) during
the insertion of said key (1) into said axial slit (8).

2. A cylinder lock (2) with a reversible flat key (1), where
said lock (2) comprises a cylindrical stator (3) that
has a plurality of counter pins (7) that are movable
in a radial direction of the stator (3), a cylindrical rotor
(4) that has a plurality of pins (6) that are movable
in a radial direction of the rotor (4), said rotor (4)
having an axial slit (8) for inserting said key (1), each
pin (6) being configured and arranged to interact with
a corresponding counter pin (7) to enable the rotation
of the rotor (4), and where said key (1) comprises a
longitudinal lance (11) having a tapered free end (13)
and two opposite primary longitudinal faces, char-
acterized in that each primary longitudinal face (14,
14) has in succession in the longitudinal direction of
the lance (11) a first flat longitudinal wall (16) extend-
ing as far as the end of the lance (11) that is proximate
to said grip (10) and a second flat longitudinal wall
(17) that is distal from said grip (10), a connecting
wall (18) being further provided between said first
wall (16) and said second wall (17), said second wall
(17) being parallel and lowered with respect to said
first wall (16) and extending as far as said tapered
free end (13) of said lance (11), said first wall (16)
having a series of encryption craters (19) that follow
in the longitudinal direction of the lance (11), said
encryption craters (19) being configured and ar-
ranged to interact with corresponding pins (6) of said
rotor (4) to enable the rotation of said rotor (4), said
second wall (17) being configured and arranged to
cooperate with a corresponding special pin (20) of
said rotor (4) to enable the rotation of said rotor (4)
or to enable the complete insertion of said key (1)
into said slit (8), said connecting wall (18) being con-
figured and arranged to raise said pins (6) from said
second wall (17) to said first wall (16) during the in-
sertion of said key (1) into said axial slit (8).

3. The cylinder lock (2) according to the preceding
claim, characterized in that said special pin (20) is
the innermost pin in an axial direction of said rotor (4).

4. The cylinder lock (2) according to any one of claims
2 to 3, characterized in that said connecting wall
(18) is oblique.

5. The cylinder lock (2) according to any one of claims
2 to 4, characterized in that said special pin (20)
has a flat end wall (21) configured and arranged to
interact frontally with said second wall (17) to enable
the rotation of said rotor (4).

6. The cylinder lock (2) according to any one of claims

2 to 4, characterized in that said special pin (20) is
a dual-action pin having a bush (22) and a stem (23)
slidable in the bush (22), and said second wall (17)
has a further encryption element (24), where the
bush (22) is configured and arranged to cooperate
with said second wall (17) to enable said key (1) to
be inserted completely into said slit (8) and said stem
(23) is configured and arranged to interact with said
further encryption element (24) to enable rotation of
said rotor (4).

7. The cylinder lock (2) according to the preceding
claim, characterized in that said stem (23) has a
tapered end and said further encryption element (24)
is formed by a further crater configured and arranged
to interact with said tapered end of said stem (23).

8. The cylinder lock (2) according to the preceding
claim, characterized in that said stem (23) is con-
figured and arranged to interact with a special coun-
ter pin (26) of said stator (3) and said bush (22) is
configured and arranged to interact with an inner cy-
lindrical wall of said stator (3) interfacing with an outer
cylindrical wall of said rotor (4).

9. The cylinder lock (4) according to any one of claims
2 to 9, characterized in that said encryption ele-
ments further comprise a pin (30) movable orthogo-
nally to said first flat longitudinal wall (16).
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