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(54) LOCK CYLINDER WITH AN IMPROVED SECURITY

(57) The present invention proposes a lock cylinder
(10) for use with a flat key (40) having an abutment sec-
tion (41) on a key shaft (42), comprising: a cylinder body
(30) having a central longitudinal axis (X); a rotor (20)
having a keyway (11) for receiving the key (40), rotatable
within the cylinder body (30); a set of housings aligned
in a vertical axis (Y) relative to the central longitudinal
axis (X); and each housing containing a pin spring (33),
a body pin (31), and a rotor pin (32) partly project into
the keyway (11); the pins being urged by the spring to-
wards the keyway (11) and ensuring, in the absence of
the flat key (40), blocking of the rotor (20) with respect

to the cylinder body (30). The lock cylinder (10) further
comprises: a spring-biased movable counter-abutment
(14) guided in a hollowed portion (16) formed on the rotor
(20) wherein the counter-abutment (14) is movable be-
tween a release position and a lock position in the hol-
lowed portion (16). Advantageously, the movable coun-
ter-abutment (14) is arranged and configured such that,
on an introduction of the flat key (40) into the keyway
(11), the abutment section (41) pushes the movable
counter-abutment (14) to the released position to corre-
spond to one of the body pins (31) for allowing the rotation
of the rotor (20).
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Description

Technical Field of the Invention

[0001] The present invention relates to a lock cylinder
for use with a flat key, with a movable counter-abutment
as a second security means.

Background of the Invention

[0002] Conventional lock cylinders use pins of varying
lengths to prevent the lock cylinder from opening without
the correct key. Lock cylinder has a set of housings
aligned in a vertical axis; and each housing containing a
pin spring, a body pin, and a rotor pin partly project into
a keyway of the rotor; the pins being urged by the spring
towards the keyway and ensuring, in the absence of the
flat key, blocking of the rotor with respect to the cylinder
body. When the user inserts the correct key into the key-
way, the rotor pins are pressed below the notches of the
key’s profile, and the pins are aligned for rotation of the
rotor.
[0003] If an unauthored person tries to align the pins
with a tool to a rotation position of the rotor, he may rotate
the rotor and brings the lock cylinder in an open state. In
addition, the fact that key duplication can be performed
by unauthorized persons causes insufficient security for
the end-user.
[0004] A prior art publication in the technical field of
the present invention may be referred to as
US2016145896 (A1) among others, the document dis-
closing a locking system comprises a lock cylinder which
has a cylinder housing, a cylinder core rotatably support-
ed in the cylinder housing, and having a keyway, and has
a plurality of tumblers which partly project into the key-
way, and an abutment section which is formed at the key
shaft between the key bow and the shaft profile.

Summary of the Invention

[0005] In order to avoid the drawbacks of the existing
lock cylinders, the primary object of the present invention
is to provide a lock cylinder for a flat key in which the pins
play their traditional role with improved security.
[0006] The present invention proposes a lock cylinder
for use with a flat key having an abutment section on a
key shaft, comprising: a cylinder body having a central
longitudinal axis; a rotor having a keyway for receiving
the key, rotatable within the cylinder body; a set of hous-
ings aligned in a vertical axis relative to the central lon-
gitudinal axis; and each housing containing a pin spring,
a body pin, and a rotor pin partly project into the keyway;
the pins being urged by the spring towards the keyway
and ensuring, in the absence of the flat key, blocking of
the rotor with respect to the cylinder body. The lock cyl-
inder further comprises: a spring-biased movable coun-
ter-abutment guided in a hollowed portion formed on the
rotor wherein the counter-abutment is movable between

a release position and a lock position in the hollowed
portion. Advantageously, the movable counter-abutment
is arranged and configured such that, on an introduction
of the key into the keyway, the abutment section pushes
the movable counter-abutment to the released position
to correspond to one of the body pins for allowing the
rotation of the rotor. With this arrangement, it is aimed to
make the use of lock picks or the like difficult. The ar-
rangement has a deterrent feature against malicious acts
intended to be done in a short time.
[0007] In a possible embodiment, the hollowed portion
of the rotor has at least one guiding slot in which a leg of
the counter-abutment is guided. Thus, the movement of
the counter-abutment is properly aligned.
[0008] In a possible embodiment, the guiding slot ex-
tends on the longitudinal axis of the rotor with an enlarged
engagement portion wherein one of the body pins en-
gages with said engagement portion of the guiding slot
and blocks the rotation of the rotor when the counter-
abutment is in the lock position.
[0009] In a possible embodiment, the counter-abut-
ment and the engagement portion of the guiding slot are
arranged and configured such that, on an introduction of
the key into the keyway, the counter-abutment is guided
onto the engagement portion for corresponding to one
of the body pins thereby aligning said body pin with oth-
ers.
[0010] In a possible embodiment, the rotor is provided
with two similarly shaped guiding slots on the rotor with
a predetermined distance from each other, and the coun-
ter-abutment has two similarly shaped legs, where each
leg is guided on said guiding slots, respectively. Thus,
the invention provides the same security according to all
kinds of opening directions.
[0011] In a possible embodiment, the hollowed portion
has at least one elongated cavity in which an arm of the
counter-abutment is linearly guided.
[0012] In a possible embodiment, the counter-abut-
ment is biased with a spring in the hollowed portion
wherein the spring is placed between the counter-abut-
ment and a planar abutment surface formed on the rotor.
This arrangement provides secure housing for the
springs and hides the springs from any unauthorized ac-
cess.
[0013] In a possible embodiment, the counter-abut-
ment has an arc-shaped upper surface that corresponds
to the body pin when the rotor is rotated and moves one
of the body pins to align with the other body pins.
[0014] In a possible embodiment, the cylinder body has
a first cylinder half and a second cylinder half, and the
rotor is placed within the first cylinder half. Thus, any side
of the lock cylinder can be used.
[0015] In a possible embodiment, the key actuated
counter-abutment is guided on a distal end of the rotor
relative to the inlet of the keyway. Thus, the unauthorized
person cannot reach and trigger the counter-abutment.
[0016] The present invention also proposes a locking
system for use in a door, comprising: a lock cylinder; and
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a flat key for use with a rotor of the lock cylinder, the flat
key including a key shaft having longitudinal grooves ex-
tending a majority of the length of the key shaft wherein
the flat key has an abutment section on the key shaft for
moving the counter-abutment in between a release po-
sition and a lock position on the rotor. Since the produc-
tion methods of most parts used in the invention are eas-
ier and conventional, a more cost-effective and safer lock
cylinder is provided to the end-user.
[0017] In a possible embodiment, the abutment section
of the flat key is a raised portion that extends perpendic-
ularly from the key shaft relative to the longitudinal axis
of the flat key. Thus, extra security is obtained with the
combination of the flat key.
[0018] Besides, if an unauthored person tries to align
the pins with a picklock to rotate the rotor, he may use a
tool such as a picklock or a jimmy. In the conventional
lock cylinders, the keyway of the rotor has an open
traverse upper end for insertion of the key shaft. The
picklock or the like is simply inserted into the keyway of
the rotor and turned clockwise with medium torque. As
the picklock is pushed into the lock, each of the pins is
slowly forced down with up and down movement until
they stop, thus binding the body pins behind the shear
line of the lock cylinder. When the final pick is pushed
down, the shear plane is clear and the lock cylinder
opens. Advantageously, the proposed counter-abutment
partly closes the open traverse upper end of the keyway,
therefore, the unauthorized person using picklock will not
be able to make up and down movement. This also gives
additional security to the lock cylinder.

Brief Description of the Figures

[0019] Accompanying drawings are given solely for the
purpose of exemplifying a lock cylinder whose advantag-
es over prior art were outlined above and will be explained
in detail hereinafter:

Fig. 1 shows a front exploded view of the lock cylinder
for use with a key, according to the present invention.

Fig 2 shows a perspective exploded view of the lock
cylinder for use with a key, according to the present
invention.

Fig 3 shows a front view of a key and a counter-
abutment for a rotor of the lock cylinder according to
the present invention.

Fig. 4 shows a perspective view of a key having an
abutment section for use with the lock cylinder ac-
cording to the present invention.

Fig. 5 shows a perspective view of a rotor of the lock
cylinder according to the present invention.

Fig. 6a shows a cross-sectional view of the key and

the lock cylinder before the key is inserted into the
keyway of the lock cylinder, according to the present
invention.

Fig 6b shows a cross-sectional view of the key which
is inserted into the keyway of the lock cylinder where-
in the counter-abutment is brought to a release po-
sition from a lock position, according to the present
invention.

Fig. 7a shows a front view of the rotor of the lock
cylinder according to the present invention.

Fig. 7b shows a perspective cross-sectional view of
the rotor taken along line C-C of Fig. 7a;

Fig. 7c shows another perspective cross-sectional
view of the rotor taken along line C-C of Fig. 7a;

Fig 8a shows a perspective view of a rotor of the lock
cylinder with a counter-abutment in a lock position
according to the present invention.

Fig 8b shows a perspective view of a rotor of the lock
cylinder wherein a key inserted into a keyway of the
rotor and a spring-biased movable counter-abut-
ment is brought into a release position, according to
the present invention.

Fig 9a shows a front view of the lock cylinder with
an inserted key, according to the present invention.

Fig. 9b shows a cross-sectional view of the lock cyl-
inder taken along line A-A of Fig. 9a.

Fig 10a shows a front view of the lock cylinder without
an inserted key and a rotor of the lock cylinder is
rotated, according to the present invention.

Fig. 10b shows a cross-sectional view of the lock
cylinder taken along line F-F of Fig. 10a, wherein
one of the body pins of the lock cylinder extends to
a guiding slot on a rotor of the lock cylinder, thus
preventing the rotation of the rotor as a second se-
curity means.

Detailed Description of the Invention

[0020] The present invention proposes a lock cylinder
(10) for use with a flat key (40) having an abutment sec-
tion (41) on a key shaft (42), comprising: a cylinder body
(30) having a central longitudinal axis (X); a rotor (20)
having a keyway (11) for receiving the flat key (40), ro-
tatable within the cylinder body (30); a set of housings
aligned in a vertical axis (Y) relative to the central longi-
tudinal axis (X); and each housing containing a pin spring
(33), a body pin (31), and a rotor pin (32) partly project
into the keyway (11); the pins being urged by the spring
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towards the keyway (11) and ensuring, in the absence
of the flat key (40), blocking of the rotor (20) with respect
to the cylinder body (30). The lock cylinder (10) further
comprises: a spring-biased movable counter-abutment
(14) guided in a hollowed portion (16) formed on the rotor
(20) wherein the counter-abutment (14) is movable be-
tween a release position and a lock position in the hol-
lowed portion (16). Advantageously, the movable coun-
ter-abutment (14) is arranged and configured such that,
on an introduction of the key (40) into the keyway (11),
the abutment section (41) pushes the movable counter-
abutment (14) to the released position to correspond to
one of the body pins (31) for allowing the rotation of the
rotor (20).
[0021] The counter abutment (14) is arranged to be
pushed by the abutment section (41) of the flat key (40).
The counter-abutment (14) is movable between a release
position in which the counter-abutment (14) authorizes
rotation of the rotor (20) and a lock position in which the
counter-abutment (14) prevents the rotation of the rotor
(20). For rotation of the rotor (20) all
[0022] Said hollowed portion (16) is formed on the rotor
and a volume is created in which the spring-biased mov-
able counter-abutment (14) is guided. The hollowed por-
tion (16) of the rotor (20) has at least one guiding slot
(13) in which a leg (18) of the counter-abutment (14) is
guided. Referring to fig. 2, in a preferred embodiment,
the rotor (20) is provided with two similarly shaped guid-
ing slots (13) on the rotor (20) with a predetermined dis-
tance from each other and the counter-abutment (14)
has two similar shaped legs (18), where each leg (18) is
guided on said guiding slots (13), respectively. As can
be seen in fig. 5 clearly, said guiding slots (13) are formed
on the hollowed portion (16). Moreover, the guiding slot
(13) extends on the longitudinal axis of the rotor (20) with
an enlarged engagement portion (13a) wherein one of
the body pins (31) engages with the engagement portion
(13a) of the guiding slot (13) and blocks the rotation of
the rotor (20) when the counter-abutment (14) is in the
lock position (see Fig. 10b). The body pins (31) disclosed
in the invention are conventional pins for use in the lock
cylinder (10) with a tapered end portion. The rotor (20)
is arranged with vicinity formed by the hollowed portion
(16) into which one of the body pins (31) engages for
preventing rotation of the rotor (20). Advantageously, the
counter-abutment (14) and the engagement portion
(13a) of the guiding slot (13) are arranged and configured
such that, on an introduction of the key (40) into the key-
way (11), the counter-abutment (14) is guided onto the
engagement portion (13a) for corresponding to one of
the body pins (31) thereby aligning said body pin (31)
with others.
[0023] The hollowed portion (16) has at least one elon-
gated cavity (22) in which an arm (17) of the counter-
abutment (14) is linearly guided. Referring to 8a and 8b,
the hollowed portion (16) has two similarly shaped elon-
gated cavities (22) for guiding two arms (17) of the coun-
ter-abutment (14). The elongated cavity (22) has a rec-

tangular cross-section and can vary with respect to the
shape of the arm (17).
[0024] The counter-abutment (14) is a separate one-
piece with at least one arm (17), at least one leg (18), a
pushing surface (21) to be pushed by the abutment sec-
tion of the key, and an arc-shaped upper surface for cor-
responding to the body pin (31). Referring to fig. 7a and
7b, the movable counter-abutment (14) are always bi-
ased with a spring (15) in the hollowed portion (16) where-
in the spring (15) is placed between the counter-abut-
ment (14) and a planar abutment surface (23) formed on
the rotor (20). Preferably, two springs (15) can be used
for pushing against the legs (18) of the counter-abutment
(14). Each leg (18) has a spring protrusion (24) for holding
the spring (15) properly in its housing. One end of the
spring (15) pushes the leg (18) and the other end of the
spring (15) abuts the planar abutment surface (23) of the
rotor (20). The planar abutment surface (23) is an exten-
sion of an upper-end section (12) of the hollowed portion
(16). The springs (15) are placed under the guide slots
(13), respectively, in order to prevent any external inter-
vention.
[0025] According to the present invention, the counter-
abutment (14) is movable between a release position and
a lock position in the hollowed portion (16). When the
suitable key (40) is not inserted, as seen in fig. 8a, the
counter-abutment (14) stays in the lock position under
the spring force. In this state, as a second security means,
even if the all body pins (31) and rotor pins (32) are
aligned with a tool and the rotor (20) is rotated, one of
the body pins (31) will engage with the corresponding
the engagement portion (13a) of the guiding slot (13), as
seen in fig. 10b. When the authorized user inserts the
corresponding key (20), the counter-abutment (14) is
pushed to the release position wherein the counter-abut-
ment (14) closes the engagement portion (13a) of the
guiding slot (13) and said body pin (31) rotates over the
counter-abutment (14). Said counter-abutment (14) has
an arc-shaped upper surface (25) that corresponds to
the body pin (31) when the rotor (20) is rotated and aligns
the body pin (31) with other body pins (31). Said arc-
shaped upper surface (25) are partly similar to the upper
periphery of the rotor (20).
[0026] Said counter-abutment (14) is key actuated and
is guided on a distal end of the rotor (20) relative to the
inlet of the keyway (11). So unauthorized person may
not reach and trigger the counter-abutment (14). Refer-
ring to fig. 6a, the counter-abutment (14) is in the first
position and has a predetermined first distance which is
shown as "L1" in fig. 6a. L1 refers to the distance in be-
tween the upper-end section (12) and the counter-abut-
ment (14). Accordingly, when the suitable flat key (40) is
inserted into the rotor (20), the abutment section (41) of
the flat key (40) pushes the counter-abutment (14) and
brings it into the second position with a predetermined
second distance which is shown as "L2" in fig. 6b. L2
refers to the distance in between the upper-end section
(12) and the counter-abutment (14). Said "L2" is shorter
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than the "L1" and can be arranged to the corresponding
body (31).
[0027] The present invention also proposes a locking
system, comprising: a lock cylinder (10) as explained
above, and a flat key (40) for use with a rotor (20) of the
lock cylinder (10). Said flat key (40) has a key shaft (42)
having longitudinal grooves extending a majority of the
length of the key shaft (42). Moreover, the flat key (40)
has an abutment section (41) on the key shaft (42) for
moving the counter-abutment (14) in between a release
position and a lock position on the rotor (20). The abut-
ment section (41) of the flat key (40) can be a raised
portion that extends perpendicularly from the key shaft
(42) relative to the longitudinal axis of the flat key (40).
[0028] According to the present invention, the pins
work in a traditional way and one of the body pins (31)
functions as a second security means. Depending on the
position of the engagement portion (13a) of the guiding
slot (13), one of the body pins (31) is selected for en-
gagement. For instance, referring to the fig. 10b, fifth-row
body pin (31) matches with the engagement portion
(13a). The number of the body pin (31) and the order of
the matching body pin(s) (31) may vary.
[0029] The cylinder body (30) according to the present
invention mainly has a first cylinder half (34a) and a sec-
ond cylinder half (34b), and the rotor (20) is placed within
the first cylinder half (34a). According to the present in-
vention, a conventional type of lock cylinder can be used.

Reference List:

[0030]

10. Lock cylinder
11. Keyway
12. Upper-end section
13. Guiding slot
13a. Engagement portion
14. Counter abutment
15. Spring
16. Hollowed portion
17. Arm
18. Leg

20. Rotor
21. Pushing surface
22. Elongated cavity
23. Abutment surface
24. Spring protrusion
25. Arc-shaped upper surface

30. Cylinder body
31. Body pin
32. Rotor pin
33. Pin spring
34a. First cylinder half
34b. Second cylinder half

40. Flat key
41. Abutment section
42. Key shaft

L1. First length
L2. Second length

Claims

1. A lock cylinder (10) for use with a flat key (40) having
an abutment section (41) on a key shaft (42), com-
prising:

a cylinder body (30) having a central longitudinal
axis (X);
a rotor (20) having a keyway (11) for receiving
the key (40), rotatable within the cylinder body
(30);
a set of housings aligned in a vertical axis (Y)
relative to the central longitudinal axis (X); and
each housing containing a pin spring (33), a
body pin (31), and a rotor pin (32) partly project
into the keyway (11); the pins being urged by
the spring towards the keyway (11) and ensur-
ing, in the absence of the flat key (40), blocking
of the rotor (20) with respect to the cylinder body
(30), characterized in that the lock cylinder (10)
further comprises:
a spring-biased movable counter-abutment (14)
guided in a hollowed portion (16) formed on the
rotor (20) wherein the counter-abutment (14) is
movable between a release position and a lock
position in the hollowed portion (16), and in that
the movable counter-abutment (14) is arranged
and configured such that, on an introduction of
the flat key (40) into the keyway (11), the abut-
ment section (41) pushes the movable counter-
abutment (14) to the release position to corre-
spond to one of the body pins (31) for allowing
the rotation of the rotor (20).

2. The lock cylinder (10) according to claim 1, wherein
the hollowed portion (16) of the rotor (20) has at least
one guiding slot (13) in which a leg (18) of the coun-
ter-abutment (14) is guided.

3. The lock cylinder (10) according to claim 2, wherein
the guiding slot (13) extends on the longitudinal axis
of the rotor (20) with an enlarged engagement por-
tion (13a) wherein one of the body pins (31) engages
with said engagement portion (13a) of the guiding
slot (13) and blocks the rotation of the rotor (20) when
the counter-abutment (14) is in the lock position.

4. The lock cylinder (10) according to claim 3, wherein
the counter-abutment (14) and the engagement por-
tion (13a) of the guiding slot (13) are arranged and
configured such that, on an introduction of the key
(40) into the keyway (11), the counter-abutment (14)
is guided onto the engagement portion (13a) for cor-
responding to one of the body pins (31) thereby align-
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ing said body pin (31) with others.

5. The lock cylinder (10) according to anyone of claims
2 to 4, wherein the rotor (20) is provided with two
similarly shaped guiding slots (13) on the rotor (20)
with a predetermined distance from each other and
the counter-abutment (14) has two similar shaped
legs (18), where each leg (18) is guided on said guid-
ing slots (13), respectively.

6. The lock cylinder (10) according to any one of the
preceding claims, wherein the hollowed portion (16)
has at least one elongated cavity (22) in which an
arm (17) of the counter-abutment (14) is linearly
guided.

7. The lock cylinder (10) according to any one of the
preceding claims, wherein the counter-abutment
(14) is biased with a spring (15) in the hollowed por-
tion (16) wherein the spring (15) is placed between
the counter-abutment (14) and a planar abutment
surface (23) formed on the rotor (20).

8. The lock cylinder (10) according to any one of the
preceding claims, wherein the counter-abutment
(14) has an arc-shaped upper surface (25) that cor-
responds to the body pin (31) when the rotor (20) is
rotated and moves one of the body pins (31) to align
with the other body pins (31).

9. The lock cylinder (10) according to any one of the
preceding claims, wherein the cylinder body (11) has
a first cylinder half (34a) and a second cylinder half
(34b), and the rotor (20) is placed within the first cyl-
inder half (34a).

10. The lock cylinder (10) according to any one of the
preceding claims, wherein the key actuated counter-
abutment (14) is guided on a distal end of the rotor
(20) relative to the inlet of the keyway (11).

11. A locking system for use in a door, comprising:

- a lock cylinder (10) according to any one of the
preceding claims; and
- a flat key (40) for use with a rotor (20) of the
lock cylinder (10), the flat key (40) including a
key shaft (42) having longitudinal grooves ex-
tending a majority of the length of the key shaft
(42) wherein the flat key (40) has an abutment
section (41) on the key shaft (42) for moving the
counter-abutment (14) in between a release po-
sition and a lock position on the rotor (20).

12. The locking system according to claim 11, wherein
the abutment section (41) of the flat key (40) is a
raised portion that extends perpendicularly from the
key shaft (42) relative to the longitudinal axis of the

flat key (40).
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