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(54) KEY AND KEY CYLINDER

(57)  The invention regards a key cylinder (10) com-
prising a cylinder core (7) with a key way (13) for inserting
a corresponding key (1), a cylinder cam (8) for operating
a locking bolt, and a blocking washer (9), wherein the
blockingwasher (9) is inserted between the cylinder core
(7) and the cylinder cam (8) or in a slot of the cylinder

core (7) such that the cylinder cam (8) is located on a
first side and any core pin (11) is located on a second
side of the blocking washer (9), and wherein the blocking
washer includes at least one cutout (12) or at least one
protrusion (6) extending in a direction in which a key (1)
has to be inserted into the key cylinder (10).
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Description

[0001] The present invention relates to a key cylinder.
Further, the invention relates to a key. Finally, the inven-
tion relates to a system comprising a key cylinder and a
key.

[0002] From the prior art, there are known several key
systems, in particular master key systems. Such systems
allow to provide different keys which allow different ac-
cess within a building equipped with such a master key
system. However, one of the biggest problem for an own-
er of such master key systems is the increased possibility
and increased presence of manufacturing of unauthor-
ized keys. Such a situation can limit any security invest-
ment into a building or can destroy such an investment
in a very short period of time.

[0003] It is therefore an object underlying the present
invention to provide a key cylinder as well as a key that
are easy to manufacture and provide increased security
without creating high costs.

[0004] A solution of this object is achieved by the fea-
ture ofthe independent claims. The dependent claim con-
tain advantages and embodiments of the present inven-
tion.

[0005] The solution is achieved by a key cylinder com-
prising a cylinder core, a cylinder cam and a washer. The
cylinder core is provided with a key way for inserting a
corresponding key. In particular, the key way comprises
several core pins, which prevent the cylinder core from
rotating in case no or a none-fitting key is inserted into
the key way. The cylinder cam is provided for operating
alocking bolt. In particular, the cylinder core and the cyl-
inder cam are coupled, such that a rotation of the cylinder
core leads to a rotation of the cylinder cam. Due to the
rotation of the cylinder cam, the locking bolt can be op-
erated in order to lock or unlock a door.

[0006] The blocking washer is inserted between the
cylinder core and the cylinder cam or is inserted in a slot
ofthe cylinder core. Therefore, the cylindercamis located
on a first side and any core pin of the cylinder core is
located on a second site of the blocking washer. The
blocking washer includes at least one cut-out or at least
one protrusion. The cut-out or the protrusion extends in
a direction in which a key has to be inserted into the key
cylinder. Therefore, the blocking washer provides a fur-
ther security feature, which has to be fulfilled by a key.
In case a key does not comprise a protrusion or a cut-
out corresponding to the cut-out or the protrusion of the
blocking washer, the key will not match the key cylinder.
Therefore, operating the key cylinder is not possible.
[0007] The blocking washer preferably prevents the
key from getting fully inserted into the cylinder core in
case the protrusion or the cut-out of the blocking washer
does not match the cut-out or the protrusion of the key.
Therefore, the key is prevented from moving at least one
core pin into an unlocked position such that the key is
not able to unlock the cylinder core, such that the cylinder
core cannotbe rotated. Hence, operating the key cylinder
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with a key not having a matching protrusion or cut out is
prevented.

[0008] The invention further comprises a key. The key
comprises a blade, a key tip, and a key bow. The blade
includes a key bit. Further, the blade extends between
the key tip and the key bow. The key tip has at least one
protrusion or cut-out extending in a direction in which the
key has to be inserted into a key cylinder. Hence, the
protrusion or cut-out is preferably provided on the blade
opposite to the key bow. Preferably, that key is provided
whit the above mentioned key cylinder. Therefore only a
key comprising a protrusion or cut-out matching the pro-
trusion or cut-out of the blocking washer of the key cyl-
inder can be inserted into the key cylinder. The protrusion
or cut-out therefore provides a further security feature
which helps to identify a key authorized to operate the
key cylinder.

[0009] In a preferred embodiment, the protrusion and
the blade of the key or the blocking washer of the key
cylinder are formed integrally. Therefore, the blade or the
blocking washer are easy to manufacture and are very
stable in operating the cylinder cam.

[0010] The protrusion preferably extends over at least
70 %, preferably at least 80 %, in particular at least 90
% of a thickness of the blade or the key way. Therefore,
the protrusion or cut-out has large dimensions, which in-
creases a contact area in case the protrusion or cut-out
of a key fits into the corresponding cut-out or protrusion
of the key cylinder. Therefore, the protrusion or cut-out
allows an additional transmittal of forces between the key
and the key cylinder or the blocking washer.

[0011] In a preferred embodiment, the protrusion and
/ or the cut-out comprise a code pattern. Therefore, the
protrusion and / or cut-out allow to further distinguishing
between different keys such that the number of possible
different keys is increased.

[0012] The code pattern covers a maximum of 80 %,
preferably 70 %, in particular 60 % of the area of the key
tip or the key way. The area of the key way is preferably
the cross section of the key way, which is left empty in
order to allow introducing a blade. Due to said dimen-
sions, the code pattern covers a large area such that the
code pattern is clearly distinguishable from other code
patterns. Thus, the code pattern provides an increased
security. Further, the code pattern can comprise several
distinguishable features, such that the code pattern itself
allows providing different keys.

[0013] The protrusion and / or the cut-out have a di-
mension in an inserting direction of the key of atleast 1.0
mm. Preferably, the dimension is atleast 1.5 mm. There-
fore, the protrusion and / or the cut-out of the key are
clearly recognizable. Further, the blocking washer pre-
vents the key from being fully inserted by the above men-
tioned distances. Preventing the key from being fully in-
serted by at least 1.0 mm, preferably 1.5 mm, ensures
that at least one core pin of the key cylinder cannot be
operated by the key bit. Thus, the key cannot unlock the
cylinder core of the key cylinder such that the cylinder
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core cannot be rotated. In this way, the cylinder cannot
be operated to unlock any lock driven by the key cylinder,
when using an incorrect key. An incorrect key is present
in case the protrusion and cut-out of key and key cylinder
do not match.

[0014] The protrusion and the cut-out are preferably
point symmetric to a central point of the protrusion and /
or the cut-out. This allows providing a symmetric key,
which can be inserted in different orientations into the
key cylinder. Therefore, the handling of the key and the
key cylinder is simplified.

[0015] The invention finally regards a system compris-
ing a key as described above as well as a key cylinder
as described above. Such a system allows for increased
security, since there is an additional feature provided
which has to be fulfilled by both, the key and the key
cylinder, in order to allow the key operating the key cyl-
inder. Said additional feature comprises the combination
of protrusion and cut-out. Only in case the cut-out match-
es the protrusion, the key can be fully inserted into the
key cam. Only a fully inserted key displaces all core pins
of the key cylinder into an unlocked position such that
the cylinder core of the key cylinder can be rotated by
the key.

[0016] In the following, detailed embodiments of the
invention are described with respect to the attached
drawings. In the drawings;

Fig 1 is an overview of a system comprising a key
cylinder and a key according to a preferred em-
bodiment of the present invention,

Fig. 2 is afirst schematic view of the key tip of the key
according to the preferred embodiment of the
invention, and

Fig 3 is a second schematic view of the key tip of the
key according to the preferred embodiment of
the invention.

[0017] Figure 1 shows a system 16 comprising a key
cylinder 10 and a key 1, each according to a preferred
embodiment of the presentinvention. The key 1 compris-
es a key bow 5 and a key tip 4, therein a blade 2 extends
between the key bow 5 and the key tip 4. The blade 2
further includes a key bit 3, which allows operating core
pins of the key cylinder 10.

[0018] The key 1 further comprises three protrusions
6 which are provided on the key tip 4. On said key tip 4,
the protrusions 6 extend in a direction in which the key
1 has to be inserted into the key cylinder 10.

[0019] The key cylinder 10 comprises a key core 7.
Further the key cylinder 10 comprises several core pins
11, which block any rotation of the cylinder core 7 unless
a fitting key 1 is inserted. In order to insert the key 1, the
cylinder core 7 provides a key way 13, in which the blade
2 ofthe key 1 can be inserted. The key cylinder 10 further
comprises a cylinder cam 8 and a blocking washer 9.
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The cylinder cam 8 is provided for operating a locking
bolt. Therefore the cylinder cam 8 has to be operated in
order to allow locking or unlocking of a door equipped
with the key cylinder 10 according to the preferred em-
bodiment of the invention. In order to operate, i. e. rotate,
the cylinder cam 8, the cylinder core 7 has to be rotated.
However the cylinder core 7 can only be rotated in case
all core pins 11 are guided into an unlocked position,
which unlocks the cylinder core 7. In order to reach such
an unlocked position, a correct key 1 has to be inserted
into the key way 13.

[0020] The blocking washer 9 includes a further secu-
rity feature. The blocking washer 9 comprises three cut-
outs 12, which correspond to the protrusions 6 of the key
tip 4. The blocking washer 9 is provided in a slot of the
cylinder core such that the cylinder cam 8 is located on
a first side and any core pin 11 is located on a second
side of the blocking washer 9.

[0021] As soon as the key 1 is inserted into the key
cylinder 10, there will be a situation in which the protru-
sions 6 of the key tip 4 abut the blocking washer 9. Only
in case the protrusions 6 match the cut-outs 12, the key
1 can be further inserted into the key cylinder 10, which
leads to the protrusions 6 being inserted into the cut-outs
12. Only in this situation, i. e. in case the protrusions 6
are inserted into the cut-outs 12, the key bit 3 of the blade
2 of the key 1 will be in a position in which all core pins
11 are operated into said unlocked position. Therefore,
only in the fully inserted position oft the key 1, the cylinder
core 7 and the cylinder cam 8 can be rotated.

[0022] In a case the protrusions 6 do not match the
cut-outs 12, the protrusion 6 will put the blocking washer
9such thatthe key 1 cannotbe furtherinserted. However,
in any position other than the fully inserted position, the
key bit 3 of the blade 2 of the key 1 cannot operate all
core pins 11 into the unlocked position. Therefore, the
cylinder core 7 is prevented from being rotated by the
key 1, such that the cylinder cam 8 cannot be operated.
[0023] The protrusions 6 and cut-outs 12 preferably
comprise a code pattern. In particular, the protrusions 6
on the key tip 4 comprise a code pattern which is set up
by the three letters O S O. The code pattern of the pro-
trusions 6 is recognizable for any user of the key 1, such
that the code pattern can help to identify which key cyl-
inders 10 can be operated with the key 1.

[0024] As can be seen from figure 2, the protrusions 6
extend over at least 70 %, preferably at least 80 %, in
particular at least 90 % of a thickness 15 of the blade 2.
Therefore, the code pattern set up by the protrusions 6
is clearly recognizable. Further, a contact surface be-
tween the protrusions 6 and the cut-outs 12 of the block-
ing washer 9 is increased.

[0025] As can be seen from figure 3, the protrusions 6
protrude into a direction, in which the key 1 has to be
inserted into the key cylinder 10. A length 14 of the pro-
trusions 6 is atleast 1.00 mm, preferably 1.5 mm. There-
fore, it is ensured that the key bit 3 is prevented from
operating the core pins 11 into the unlocked position in



5 EP 3 597 841 A1 6

case the protrusions 6 do not match the cut-outs 12. In
this case, the key 1 can only be pushed into a position
which is 1.0 mm, preferably 1.5 mm, away from a position
in which the key 1 is fully inserted into the key cylinder 10.
[0026] The protrusions 6 and cut-outs 12 therefore pro-
vide an additional security feature. The additional secu-
rity feature does not limit the number of different key pro-
files, which is only dependent from the number of core
pins 11. Therefore, complex mechanical master key sys-
tems can be extended in a low-cost way. Since the block-
ing washer 9 is a part separate from the cylinder core 7,
the blocking washer 9 can be exchanged without chang-
ing the key cylinder 10 or key core 7. In particular, the
key way 13 will remain equal even in case the blocking
washer 9 is exchanged.

[0027] Inordertoenhance security, the blocking wash-
er 9 is coupled to the cylinder cam 8. Only in case the
blocking washer 9 is rotated by the key 1, the cylinder
cam 8 will be rotated, too. Therefore, the cylinder cam 8
can only be rotated in case the key 1 comprises protru-
sions 6 which fit into the cut-outs 12 of the blocking wash-
er9.

List of reference numerals
[0028]

key

blade

key bit

key tip

key bow
protrusion
cylinder core
cylinder cam
blocking washer
10  key cylinder
11 core pin

o ~NO O WN =

©

12 cutout
13  key way
14 length

15  thickness
16  system

Claims
1. Key cylinder (10) comprising

- a cylinder core (7) with a key way (13) for in-
serting a corresponding key (1),

- a cylinder cam (8) for operating a locking bolt,
and

- a blocking washer (9),

- wherein the blocking washer (9) is inserted be-
tween the cylinder core (7) and the cylinder cam
(8) or in a slot of the cylinder core (7) such that
the cylinder cam (8) is located on afirst side and

10

15

20

25

30

35

40

45

50

55

any core pin (11) is located on a second side of
the blocking washer (9), and

- wherein the blocking washer includes at least
one cutout (12) or at least one protrusion (6)
extending in a direction in which a key (1) has
to be inserted into the key cylinder (10).

Key cylinder (10) according to claim 1, character-
ized in that the blocking washer (9) prevents the key
(1) from getting fully inserted into the cylinder core
(7) in case the protrusion (6) does not match the
cutout (12) such that the key (1) is prevented from
moving at least one core pin (11) into an unlocked
position.

Key (1) comprising

- a blade (2) including a key bit (3),

- a key tip (4), and

- a key bow (5),

- wherein the blade (2) extents between the key
tip (4) and the key bow (5), and

- wherein the key tip (4) has at least one protru-
sion (6) or cutout (12) extending in a direction in
which the key has to be inserted into a key cyl-
inder (10).

Key (1) according to claim 3 or key cylinder (10) ac-
cording to claim 1 or 2, characterized in that the
protrusion (6) and the blade (2) or the blocking wash-
er (9) are formed integrally.

Key (1) according to claim 3 or 4 or key cylinder (10)
according to any of claims 1, 2 or 4, characterized
in that the protrusion (6) or cutout (12) extents over
at least 70%, preferably at least 80%, in particular
at least 90% of a thickness of the blade (2) or the
key way (13).

Key (1) according to any of claims 3 to 5 or key cyl-
inder (10) according to any of claims 1, 2, 4 or 5,
characterized in that the protrusion (6) and/or the
cutout (12) comprise a code pattern.

Key (1) or key cylinder (10) according to claim 6,
characterized in that the code pattern covers a
maximum of 80%, preferably 70%, in particular 60%,
of the area of the key tip (4) or the key way (13).

Key (1) according to any of claims 3 to 7 or key cyl-
inder (10) according to any of claims 1 or 2 or 4 to
7, characterized in that the protrusion (6) and/or
the cutout (12) have a length (14) in an inserting di-
rection of the key (1) of at least 1.0 millimeters, pref-
erably 1.5 millimeters.

Key (1) according to any of claims 3 to 8 or key cyl-
inder (10) according to any of claims 1 or 2 or 4 to
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8, characterized in that the protrusion (6) and/or
the cutout (12) are point symmetric to a central point
of the protrusion (6) and/or cutout (12).

System (16) comprising a key (1) according to any
of claims 3 to 9 or key cylinder (10) according to any
of claims 1 or2or4to9.
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