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A locking system Is set forth having a key and a lock cylinder. The lock cylinder has a cylinder core journalled in a housing and
having a keyway for inserting the key. A plurality of tumblers actuable by the key and an additional blocking element movably
arranged In a guide passage of the cylinder core project into the keyway, sald additional blocking element being displaceable
obliguely or transversely to the direction of insertion of the key. The additional blocking element is made for cooperation with a
counter-element arranged at the key blade with a key introduced up to the maximum insertion depth. The counter-element is in this
respect arranged In a groove or recess starting from the key tip and extending in the longitudinal direction of the key blade.
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Abstract

A locking system is set forth having a key and a lock cylinder. The lock cylinder has a
cylinder core journalled in a housing and having a keyway for inserting the key. A
plurality of tumblers actuable by the key and an additional blocking element movably
arranged in a guide passage of the cylinder core project into the keyway, said
additional blocking element being displaceable obliquely or transversely to the
direction of insertion of the key. The additional blocking element is made for
cooperation with a counter-element arranged at the key blade with a key introduced
up to the maximum insertion depth. The counter-element is in this respect arranged 1n

a groove or recess starting from the key tip and extending in the longitudinal direction
of the key blade.
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LOCKING SYSTEM

The invention relates to a locking system having a key and a lock cylinder which has
a cylinder core which is journalled in a housing and which has a keyway for
introducing the key, wherein a plurality of tumblers actuable by the key and an
additional blocking element arranged movably in a guide passage of the cylinder core
and displaceable obliquely or transversely to the insertion direction project into the
keyway, with the additional blocking element being made for cooperation with a

counter-element arranged at the key blade with a key inserted up to a maximum

insertion depth.

Locking systems of this kind are known in accordance with the internal level of

knowledge of the applicant.

The fact is problematic with such locking systems that a special modification of the
keyway in the form of a profile complementary to the counter-element of the key
blade is required so that the counter-element of a key protruding from the key blade
can be introduced into the keyway with its. The manufacturing effort and/or cost of
the locking system, in particular of the lock cylinder belonging to the locking system,

is thereby increased.

[t is the underlying object of the invention to achieve a simplification of the
production of the lock cylinders in locking systems of the initially named kind with a

simultaneous increase in the security against breaking open.

In accordance with the invention, this object is satisfied by the features of claim | and
in particular in that, in the locking system in accordance with the invention, the
counter-element is completely arranged in a groove or recess staring from the key tip

and extending in the longitudinal direction of the key blade.

A locking system in accordance with the invention is thereby provided in which the
keyway of the lock cylinder does not have to be separately provided with an
additional profile for the counter-element since in accordance with the invention the

counter-element is arranged completely in the groove or recess. The manufacture of
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the lock cylinder can thus be substantially simplified because no worksteps have to be
provided for producing a profile of the keyway for the counter-element. In accordance
with the invention, conventional lock cylinders having a profile of the keyway also
previously usual can rather form the basis for the manufacture of a lock system in
accordance with the invention without a complex and/or expensive introduction of an

additional profile into the keyway being necessary in these lock cylinders.

Furthermore, in addition to the tumblers known from conventional keys, an additional
blocking of a rotary movement of the lock cylinder can be achieved by the additional
blocking element. In this respect, the additional blocking element only cooperates
with a "matching" key belonging to the same locking system as the lock cylinder in
accordance with the invention such that no additional blocking takes place during the
rotary movement or such that an unlatching of an additional blocking takes place with
a key inserted up to a maximum in the lock cylinder. In this respect, as will be
explained in detail in the following, a plurality of different additional permutations
can be achieved in the locking system in accordance with the invention, whereby the

locking system 1n accordance with the invention ensures a high security.

Finally, in the locking system in accordance with the invention, the security is also
increased in that no commercial key blanks can be used for manufacturing
unauthorized copies since they normally do not have any groove or recess like the
keys of the locking system in accordance with the invention. On the other hand, even
on the presence of a suitable groove or recess in a blank copied without authorization,
the correct design and arrangement of the counter-element can only be realized within

the groove or recess with difficulty.

Further developments and embodiments of the invention are set forth in the dependent

claims.

The additional blocking element in the guide passage is preferably displaceable in
translation or in a linear manner. The guide passage can thereby be realized in a

particularly simple manner, for example by means of one or more bores.
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The key preferably does not have any moving part. The counter-element 1s in
particular attached to the key as a static part or is formed at the key. The key can
thereby be simply manufactured and is relatively robust with respect to external

influences in comparison with a key with moving parts.

The end region of the groove or of the recess remove from the key tip preferably
forms an abutment element at the key side which defines, with an abutment element at
the lock cylinder side which projects into the keyway, the maximum insertion depth
of the key into the keyway. The use of the end region of the groove or of the recess as
an abutment element at the key side in combination with the abutment element at the
lock cylinder side has the advantage that additional permutation possibilities result
with a design and/or arrangement of the abutment element at the lock side and at the
lock cylinder side respectively different from locking system to locking system. Said
permutation possibilities can be increased even further in that at the key side the
arrangement of the counter-element relative to the abutment element at the key side is
varied from locking system to locking system and, at the lock cylinder side, the
arrangement of the additional blocking element relative to the abutment element at the

lock cylinder side is varied in a corresponding manner.

Furthermore, in conventional, generally known keys, only one abutment element 1s
usually provided which is located between the key head and the key blade and which
cooperates with an end face of the lock cylinder with an inserted key. With the
previously described embodiment of the locking system in accordance with the
Invention, such a cooperation can be avoided since all the abutment elements can be
arranged within the keyway and spaced apart from the key tip with a key introduced
into the keyway. This advantageously has the consequence that commercial key
blanks cannot be used for manufacturing unauthorized copies since they do not have

such an abutment element at the key side.

In accordance with a preferred embodiment of the invention, a guide element

arranged in the cylinder core forms the guide passage for guiding the additional
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blocking element and projects so far into the keyway that the guide element forms an
abutment element at the lock cylinder side which defines the maximum insertion
depth of the key into the keyway, said abutment element at the lock cylinder side
being for an abutment element at the key side which is formed by the end region ot
the groove or of the recess remote from the key tip. Accordingly, the guide element
has a dual function since it is used, on the one hand, for the guidance of the additional
blocking element movably arranged in the guide passage and, on the other hand, as an
abutment for bounding the maximum insertion depth of the key. An additional
abutment element at the lock cylinder side which is arranged in a separate recess in

the cylinder core can thus be saved, which simplifies the production of the lock

cylinder.

In accordance with another variant, the abutment element at the lock cylinder side can
be realized particularly simply if it is made in the form of a pin or similar. In this
respect, such a pin-type abutment element at the lock cylinder side is preferably
rigidly connected to the cylinder core, is in particular fixedly pressed with the cylinder

core, and In particular extends parallel to the guide passage of the additional blocking

element.

The abutment element at the lock cylinder side can, however, also be releasably
connected to the cylinder core. In this case, the abutment element at the lock cylinder
side is preferably made in the form of an insertion piece. A conventional cylinder core
can be retrofitted in a simple manner with an abutment element at the lock cylinder
side by means of such an insertion piece; for example in that a matching indentation,
extending transversely to the direction of insertion, is introduced into the cylinder

core and the insertion piece 1s inserted into this indentation.

A groove having the counter-element is preferably formed at a broad side of the key
blade. In this respect, the groove in particular forms an elongate cut-out at the broad
side of the key blade which extends, starting from the key tip, in the longitudinal
direction of the key blade, that is in the direction of insertion of the key. In contrast, a

recess used instead of the groove and having the counter-element is preferably formed
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at a longitudinal side of the key blade. Such recesses are preferably only used within
the framework of the invention with non-symmetrical keys on the longitudinal side of
the key blade which corresponds to the key rear and which is opposite the key bit. In
contrast, a groove in the above sense can be used both with a symmetrical key, in

particular with a symmetrical flat key or reversible key and with non-symmetrical

keys.

In accordance with a further embodiment of the invention, the groove or the recess
has different depths in different keys. Further permutation possibilities with respect to
the number of different available keys or locking systems can thereby be provided by

a depth of the groove or of the cut-out varying from locking system to locking system.

The groove or the recess can also have different lengths, with respect to the
longitudinal direction of the key or to the direction of insertion of the key in different

keys, whereby further additional permutation possibilities are provided.

In accordance with a further development of the invention, the groove or the recess
and the end of the abutment element at the cylinder side projecting into the keyway
have complementary surfaces which in particular contact one another areally with a
key inserted into the keyway. It can be ensured in a simple manner by this measure
that an unauthorized key, which does not have any groove or recess suitably made for
the lock cylinder, already abuts the abutment element at the lock cylinder side on the
introduction of the key and can therefore not be introduced further into the keyway so
that an unauthorized actuation of the lock cylinder can already be effectively
prevented by this measure. To this extent, additional permutations can in turn be
realized on formation of the complementary surfaces of the groove or recess at the
key side, on the one hand, and of the abutment element at the lock cylinder side, on

the other hand, different from locking system to locking system.

In accordance with a further embodiment of the invention, the abutment element at
the lock cylinder side and the additional blocking element are arranged behind one

another in particular at a preset spacing in the direction of insertion of the key. In this
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respect, the abutment element at the lock cylinder side and the additional blocking
element preferably substantially have no transverse offset relative to one another with
respect to the direction of insertion of the key. Since the abutment element at the lock
cylinder side preferably cooperates with the end region of the groove or of the recess
remote from the key tip, the counter-element arranged in the groove or recess has to
be moved past the abutment element at the lock cylinder side on the insertion of the
key into the keyway in the aforesaid embodiment of the invention so that the counter-
element is located between the abutment element at the lock cylinder side and the key
tip with a key inserted up to the maximum insertion depth. In this respect, in
particular when the counter-element is made in the form of an accentuated portion,
additional permutations in turn result since only those keys can be introduced into the
keyway in which a counter-element formed as an accentuated portion is offset less far

from the groove or the recess than the abutment element at the lock cylinder side

projects into the keyway.

In accordance with a further development of the invention, the counter-element is
made in the form of an elevated portion preferably of partly spherical, frustoconical or
pin shape. A counter-clement can thereby be realized particularly simply within the
groove or the recess of the key blade from a technical manufacturing aspect. The

elevated portion is in this respect preferably formed by a slotted nail or by a pressed

or welded pin.

The abutment element at the lock cylinder side preferably has a cut-out which is
complementary to the elevated portion, which extends in the longitudinal direction of
the keyway and through which the elevated portion is movable on the introduction of
the key. The complete introduction of an unauthorized key into the keyway can
thereby already be prevented in a particularly simple and efficient manner since only
those keys can be introduced into the keyway beyond the abutment element at the
lock cylinder side whose counter-element corresponds with respect to the arrangement
and the design with the cut-out of the abutment element at the lock-cylinder side so
that in this embodiment in accordance with the invention further permutation

possibilities are again also provided.
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The elevated portion preferably has different heights and/or is received in difterent

positions in the groove or in the recess, in particular for the purpose of realizing

further permutations with different keys.

The additional blocking element in the guide passage is preferably outwardly
displaceable by the elevated portion from a starting position in which the additional
blocking element is inwardly spaced apart from the peripheral surface of the cylinder
core into an aligned position with the peripheral surface of the cylinder core. In this
respect, the guide passage is located in the same cross-section plane of the cylinder
core as a tumbler so that the additional blocking element located in the aligned
position prevents a housing pin of the tumbler from being able to penetrate into a
section of the guide passage which is made correspondingly large and which is
adjacent to the peripheral surface of the cylinder core on a rotation of the lock
cylinder core. A blocking of the rotary movement of the lock cylinder can thereby be
avoided in a particularly simple manner simply by displacement of the additional

blocking element due to the effect of the elevated portion.

The additional blocking element can in this respect be made in a purely passive
manner so that it is neither acted on by a spring nor itself effects a blocking of the
rotary movement of the cylinder core. The additional blocking element can rather
only prevent a housing pin from blocking the continuation of a rotary movement ot

the cylinder core, as 1s described above.

In accordance with another preferred further development of the invention, the
additional blocking element is a so-called active blocking element which can be or is
acted on by a spring and which itself effects a blocking of the rotary movement of the
cylinder core. Such an additional blocking element can preferably be actuated by the
elevated portion such that it is displaced in the guide passage from a latched position
in which the single-part or multipart additional blocking element blocks a rotary
movement of the lock cylinder - independently of the previously mentioned tumblers -

into an unlatched position in which no blocking takes place.
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Alternatively to the described elevated portion, the counter-element can also be
formed by an additional depression introduced into the groove or the cut-out. It is
advantageous in this that such a counter-element can be realized particularly easily

from a technical manufacturing aspect, for example in that the additional depression is

made in the form of a bore.

Additional permutation possibilities can in particular also be realized in embodiments
of the lock system in accordance with the invention in which the counter-element is
formed at the key blade in the form of a depression in that the depression preferably
has different depths and/or shapes in different keys and/or is introduced into the
groove or recess at different positions, with the additional blocking element also
having correspondingly different lengths and/or shapes and/or positions in a

corresponding manner in different lock cylinders.

In accordance with a further embodiment in accordance with the invention, the
additional blocking element is made such that it is displaced from the groove or from
the recess in the guide passage on the introduction of the key such that an end of the
additional blocking element adjacent to the inner surface of the cylinder housing
engages into a recess in the cylinder, with a prolongation complementary to the
depression being arranged at an end of the additional blocking element adjacent to the
keyway so that the prolongation only penetrates into the depression at the maximum
insertion depth of the key, whereby the additional blocking element is displaced such
that it 1s located completely within the jacket surface of the cylinder core. The
additional blocking element can thus first be displaced on the introduction of the key
with a key made matching the lock cylinder into a latched position in which a
blocking of a rotary movement of the lock cylinder takes place. With a key inserted to
the maximum, however, the prolongation at the additional blocking element at the

lock cylinder side can penetrate into the depression, whereby the additional blocking

element is located completely within the jacket surface of the cylinder core and the

blocking is cancelled.
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In the previously set forth embodiments and further developments of the locking
system in accordance with the invention, the key includes either a groove or a recess.
The key can, however, naturally also have both a groove, in particular at the broad
side of the key blade, and a recess, in particular at the key rear, each having at least
one counter-clement arranged therein. In this respect, it is additionally mentioned that
in accordance with the invention a plurality of counter-elements can naturally also be
arranged in a single groove or recess. In a corresponding manner, a lock cylinder

belonging to the respective key then has a plurality of additional blocking elements.

The invention furthermore relates to a key for use in a lock system in accordance with
the invention. In the key in accordance with the invention, an elevated portion or a
depression is arranged completely in a groove or recess starting from the key tip and
extending in the longitudinal direction of the key blade. The keyway at the lock
cylinder side matching the key thereby does not have to be modified so that the
manufacturing effort and/or cost of the lock cylinder corresponding to the key can be
kept low even though a variety of possibilities to provide additional permutations are

nevertheless present by the key-cylinder lock combination of the lock system, as

presented above.

The invention also relates to a set of keys having a plurality of keys of the same kind
in accordance with the invention. -In this respect, the elevated portion has different
heights with different keys and/or is received at different positions in the groove or
cut-out. In a corresponding manner, the depression can have different depths and/or
shapes with different keys and/or can be introduced into the groove or cut-out at
different positions. As already previously mentioned, additional permutation
possibilities are hereby achieved in the set of keys in accordance with the invention.
In addition, a so-called hierarchical locking system can be realized by means of the

set of keys in accordance with the invention and correspondingly formed lock

cylinders.

The invention furthermore relates to a key blank for manufacturing a key 1n

accordance with the invention, wherein an elevated portion or a depression is
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completely arranged in a groove or recess of the key blank starting from the key tip

and extending in the longitudinal direction of the key blade.

In addition, the invention relates to a set of key blanks having a plurality of key
blanks in accordance with the invention, wherein the elevated portion has different
heights with different key blanks and/or is received at different positions in the groove
or recess, or wherein the depression has different depths and/or shapes with different
key blanks, and/or wherein the depression is introduced at different positions in the
groove or recess with different key blanks. A hierarchical locking system can again be

realized by means of correspondingly machined key blanks and correspondingly made

lock cylinders.

The invention will be described in the following with reference to different

embodiments and to the drawings. There are shown, schematically in each case,

Fig. 1 a part side view of a key of a locking system in accordance with the
Invention;
Fig. 1A a cross-sectional view of a lock cylinder of the locking system 1n

accordance with the invention along a plane A-A in which the plane A-
A of the key set forth in Fig. 1 lies with a key introduced to the

maximum into the lock cylinder;

Fig. 1B a further cross-sectional view of the lock cylinder along a plane B-B in
which the plane B-B of the key set forth in Fig. 1 lies with a key

introduced to the maximum in the lock cylinder;

Fig. 2 a part side view of a key of another locking system in accordance with

the invention;
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a cross-sectional view of a lock cylinder of the locking system along a
plane A-A in which the plane A-A of the key set forth in Fig. 2 lies

with a key introduced to the maximum into the lock cylinder;

a further cross-sectional view of the lock cylinder along a plane B-B in
which the plane B-B of the key set forth in Fig. 2 lies with a key

introduced to the maximum into the lock cylinder;

a part side view of a key of a further locking system in accordance with

the invention; and

a side view of a locking cylinder core and of an abutment element at

the lock cylinder side made in the form of an insert piece;

a part side view of a key of a further variant of a locking system in

accordance with the invention;

a cross-sectional view of a lock cylinder of the locking system along a
plane A-A in which the plane A-A of the key set forth in Fig. 5 lies

with a key introduced to the maximum into the lock cylinder;

a cross-sectional view of another variant of a lock cylinder of the
locking system along the plane A-A in which the plane A-A of the key

set forth in Fig. 5 lies with a key introduced to the maximum into the

lock cylinder;

a further cross-sectional view of the lock cylinder of Fig 5B along the
plane A-A, with the cylinder core having been rotated with respect to

the lock cylinder housing using a "matching” key;

a further cross-sectional view of the lock cylinder of Fig. 5B along the

plan A-A, with - unlike the situation shown in Fig. 5C - the cylinder
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core having been rotated with respect to the lock cylinder housing

while using a "non-matching” key;

a part side view of a key of a further variant of a locking system 1n

accordance with the invention;

a cross-sectional view of a lock cylinder of the locking system along a
plane A-A in which the plane A-A of the key set forth in Fig. 6 lies

with a key introduced to the maximum into the lock cylinder;

a cross-sectional view of the lock cylinder of Fig. 6A along the plane
A-A, with the cylinder core having been rotated using a "non-
matching" key up to the blocking by the additional blocking element;
a perspective view of a sleeve-like guide element;

a further perspective view of the guide element of Fig. 7;

a perspective view of a cylinder core of the lock cylinder of Fig. SA;

and

a perspective view of the cylinder core of Fig. 9 in whose keyway a

"matching” key is introduced.

The key 1 shown in Fig. 1 includes a key blade 3 to whose broad side a groove 7 1s

arranged which starts from the key tip 5 and which extends in the longitudinal

direction of the key blade 3. A counter-element in the form of a part-spherical

elevated portion 9 is formed in the groove 7. In addition, the key bit 11 which is

known from conventional keys and which has a plurality of notches 13 is formed at a

longitudinal side of the key blade 3.
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The lock cylinder 15 shown in Figs. 1A and 1B has a lock cylinder housing 16 and a

lock cylinder core 17. An abutment element 19 at the lock cylinder side made in pin
form is arranged in the cross-sectional plane A-A of the cylinder core 17 shown in
Fig. 1A and projects into a keyway 21 present in the cylinder core 17 for introducing
the key 1. The abutment element 19 at the lock cylinder side defines the maximum
insertion depth of the key 1 into the keyway 21 in combination with an abutment

element 23 at the key side which is formed by the end region of the groove 7 remote

from the key tip.

As can be seen from Fig. 1B, a guide passage 25 in which an additional blocking
element 27 is movably arranged is formed in the cylinder core 17 in the plane B-B
which also extends through the elevated portion 9 with a key 1 completely inserted
into the keyway 21. In the embodiment shown in Fig. 1B, the guide passage extends
transversely to the keyway 21 and thus also transversely to the direction of insertion
of the key 1 so that the additional blocking element 27 can also be displaced in the
guide passage 25 transversely to the direction of insertion. The guide passage 25 can,
however, also extend obliquely to the keyway 21 so that the additional blocking

element 27 can be displaced obliquely to the direction of insertion of the key.

As can be recognized from Fig. 1B, the elevated portion 9 cooperates with the
additional blocking element 27 with a key 1 compietely inserted into the keyway 21.
In this respect, the additional blocking element 27 is urged outwardly in the guide
passage 25 due to the effect of the elevated portion 9, that is transversely to the
direction of insertion of the key 1. The additional blocking element 27 in particular
moves from a starting position in which the additional blocking element 27 is
inwardly spaced apart from the peripheral surface 29 of the cylinder core 17 into an
aligned position with respect to the peripheral surface 29 of the cylinder core. in this
respect, the peripheral surface 29 of the cylinder core 17 is also called the jacket

surface and substantially contacts the inner peripheral surface of the housing 16 in a

flush manner.
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As mentioned further above, the key blade 3 has the notches 13. They cooperate with
different tumblers with a key 1 completely inserted into the keyway 21 and displace
them in a known manner such that the ends of the tumblers remote from the key blade

3 do not block a rotary movement of a cylinder core 17 present in the lock cylinder
15.

As can be seen from Fig. 1B, the guide passage 235 is located in the same cross-
sectional plane B-B as one of the previously mentioned tumblers which has a cylinder
core pin 31 and a housing pin 33 in a known manner. Furthermore, a guide passage
section 35 adjacent to the peripheral surface 29 of the cylinder core is made so large
that the housing pin 33 could penetrate into it. However, the additional blocking
element 27 brought into the aligned position with respect to the peripheral surface 29
of the cylinder core due to the effect of the elevated portion 9 prevents the housing pin
33 from being able to penetrate into the section 35 on a rotary movement of the guide
passage section 35 beyond said housing pin and blocks the further rotation of the
cylinder core 17 relative to the housing 16. To this extent, the cylinder core 17 can
only be actuated relative to the housing 16 without blocking when the "matching” key
1, in particular provided with the suitably formed groove 7 and the matchingly made
elevated portion 10, is completely introduced into the keyway 21 so that the locking

system in accordance with the invention guarantees a high safety standard.

it furthermore results from Figs. 1, 1A and 1B that the additional blocking element 27
is located behind the abutment element 19 at the lock cylinder side with respect to the
insertion direction of the key 1 so that the elevated portion 9 has, so-to-say, to be led
past the abutment element at the lock cylinder side on the introduction of the key 1
into the keyway 21. In this respect, the groove 7 and the end of the abutment element
19 at the lock cylinder side projecting into the keyway 21 preferably have
complementary surfaces which in particular contact one another areally with a key 1
introduced into the keyway 21. As was explained in detail above, the number of
possible permutations from locking system to locking system can be increased by this
embodiment. Further permutation possibilities result, for example, by variation of the

design of a cut-out 23 which extends in the longitudinal direction of the keyway and
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which is formed at the end of the abutment element 19 at the lock cylinder side
adjacent to the keyway 21 and through which the elevated portion 9 is movable on the

introduction of the key 1 into the keyway 21.

The locking system described with respect to Figs. 2, 2A and 2B differs from the
locking system described with respect to Figs. 1, 1A and 1B substantially in that no
elevated portion is formed in the groove 7, but rather a depression 10. Furthermore, a
hollow 39 which is adjacent to the cylinder core 17 and which extends in extension of
the guide passage 25 is formed in the lock cylinder housing 16. Furthermore, the
additional blocking element 27 (cf. Fig. 2B) is made such that it is first outwardly
displaced from the groove 7 in the guide passage 25 on the introduction of the key 1
and engages in a blocking manner into the holiow 39. In this respect, a prolongation
41 complementary to the depression 10 is arranged at the end of the additional
blocking element 27 which is adjacent to the keyway 21, said prolongation
penetrating into the depression 10 at the maximum insertion depth of the key,
whereby the additional blocking element 27 is displaced such that it is located
completely within the jacket surface of the cylinder core 17 and no longer engages
into the hollow 39. With a key 1 matching the lock cylinder 135, the additional
blocking element 15 thus does not effect any additional latching of the cylinder core
17 relative to the cylinder housing 16. Furthermore, the guide passage 25 in the lock
cylinder 13 described with respect to Figs. 2A and 2B does not have any widened
section adjacent to the housing 16 so that the housing pin 33 cannot penetrate into the

guide passage 25 and thus no blocking of a rotary movement of the cylinder core 17

can thereby be achieved.

The key 1 shown in Fig. 3 differs from the keys shown in Figs. 1 and 2 in that it does
not have a groove, but rather that a recess 45 in which an elevated portion 47 is in turn
arranged and which starts from the key tip 5 is formed at the longitudinal side 43 of
the key blade 3 which is located at the oppositely disposed side of the key bit 11. The
elevated portion 47 cooperates (not shown) in a corresponding manner as the elevated
portion 9 with the key shown in Fig. 1 with an additional blocking element arranged

accordingly in a lock cylinder in order in particular to displace the additional blocking
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element into an aligned position with a completely introduced key so that a housing
pin cannot penetrate into a correspondingly large section of the guide passage, as was
previously described with respect to Figs. 1 to 1B. Furthermore, in the key 1 shown in
Fig. 3, the end region 49 of the recess 45 forms an abutment element at the key side
which defines, in combination with an abutment element at the lock cylinder side, the

maximum insertion depth of the key into the keyway.

As in particular stated with respect to Figs. 1A and 2A, the abutment element 19 at the
lock cylinder side can be made in the manner of a pin and can furthermore be fixedly
connected to the cylinder core 17. In contrast, the abutment element shown in Fig. 4 1s
made in the form of an insertion piece 51. Fig. 4 shows the insertion piece 51 outside
the cylinder core in a position rotated by 90° with respect to its insertion position. The
insertion piece 51 is in particular suitable for use as an abutment element at the lock
cylinder side for a key as is described in Fig. 3 and/or for retrofitting conventional
lock cylinders. In this respect, the insertion piece 51 can be inserted into an
indentation 55 introduced into the lock cylinder core 17 transversely to the direction
of insertion of the key (cf. the direction of the horizontal arrow in Fig. 4) so that the
insertion piece 51 extends up to and into the keyway. Furthermore, the msertion piece
51 can have a cut-out 57 so that, for example, the elevated portion 47 of the key 1
shown in Fig. 3 can be moved past the insertion piece 51 on the introduction of this

key into the keyway of the lock cylinder core 17.

The key 1 shown in Fig. 5, in a similar manner to the key of Fig. 1, has a groove 7 at
the broad side of its key blade 3 which starts from the key tip 5 and in which a

counter-element is formed in the shape of a frustoconical elevated portion 9 (ct. Fig.
5A, for example). The key bit 11 which is known from conventional keys and which

has a plurality of elevated portions 13 is located at the longitudinal side of the key
blade 3.

The lock cylinder 15 shown in Fig. SA has a lock cylinder housing 16 and a lock
cylinder core 17. A guide passage 25 in which the additional blocking element made

in the form of two balls 59, 61 in the variant shown can be urged outwardly due to the
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effect of the elevated portion 9, that is can be displaced transversely to the direction of
insertion of the key 1, is formed in the plane A-A which also extends through the
elevated portion 9 with a key 1 completely inserted into the keyway 21. As can be
seen from Fig. 5A, the guide passage 235 is not directly formed by the cylinder core

17. A sleeve-like guide element 63 by which the guide passage 235 for guiding the two

balls 59, 61 is formed is rather arranged in a corresponding cut-out of the cylinder

core 17.

The guide element 63 has a first section 65 with a larger outer diameter in which the
larger ball 61 is arranged. The end of the first section 65 adjacent to the peripheral
surface 29 of the cylinder core has such a large opening that the housing pin 33
disposed in the plane A-A could penetrate into the opening when said opening is
moved past the housing pin 33 on a rotation of the cylinder core 17. A displacement
of the balls 59, 61 by the elevated portion 9 takes place in the variant shown in Fig.
5A in accordance with the statements made on Fig. 1B. The ball 61 is thereby
displaced into an aligned position with respect to the peripheral surface 29 of the
cylinder core so that the ball 61 prevents the penetration of the housing pin 33 into the
opening of the first section 65 and thus no blocking of the rotary movement of the
cylinder core 17 takes place. On actuation of the lock cylinder 15 by the "matching”
key, the cylinder core 17 can accordingly be rotated with respect to the housing 16
without a blocking of the rotary movement being effected by the housing pin

penetrating into the opening of the first section 65.

The guide element 63 moreover has a second section 67 in which the smaller ball 61
is arranged and which projects into the keyway 21, as can be seen from Fig. SA. The
second section 67 thereby forms an abutment for the abutment element 23 which is

formed by the end region of the groove 7 remote from the key tip 3.

The guide element 63 thus has a dual function since it is made, on the one hand, for
the guidance of the additional blocking element which is formed by the two balls 59,
61 1n the variant shown and, on the other hand, as an abutment element at the lock

cylinder side for the abutment element 23 at the key side. The abutment element at the
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lock cylinder side disposed in a separate plane (cf., for example, Fig. 1A with the
abutment element 19 at the lock cylinder side arranged in the plane A-A and Fig. 1B
with the additional blocking element arranged in the plane B-B) in the above-
described variant can thus be saved by the use of the guide element 63. The additional
worksteps for attaching an additional abutment element at the lock cylinder side (cf.
Fig. 1A) can thereby be saved, whereby the manufacture of the lock cylinder 15 is

simplified and the costs can be reduced.

The variant shown in Fig. 5B differs from the variant in accordance with Fig. SA by
the design of the additional blocking element 27. It is made in the variant shown in

accordance with Fig. 5B in the form of a pin which has a head arranged in the first

section of the guide element 63.

As mentioned above, the guide element 63 includes a first section 65 having a larger
cross-section and a second section 67 having a smaller cross-section. In this respect,
the guide element 63 is arranged in a cut-out in the cylinder core 17 made in a
correspondingly stepped manner, cf. Fig. 5B. The cut-out can be formed, for example,
by bores whose diameters correspond to the outer diameters of the first or second
sections 65, 67 and into which the guide element 63 is inserted, in particular in the
manner of a seat. On the insertion of the guide element 63 into the corresponding cut-
out in the cylinder core 17, the cut-out forms an abutment for the first section 65, cf.
Fig. 5B. The second section 67 thereby projects with a defined depth into the keyway
21 so that it can be ensured that the second section 67 forms an abutment for the
abutment element 23 at the key side of the "matching" key 1 and does not block the
introduction of the key (with a guide element projecting in too deeply) or does not
form an abutment (with too small a depth). The manufacture of the lock cylinder 15
can therefore be simplified in a simple manner and it can be ensured that the guide
element 63 projects into the keyway 21 with a defined depth by the design of the
guide element 63 with a first section 65 having a larger diameter and a second section

67 having a smaller diameter and its arrangement in a correspondingly formed cut-out

in the cylinder core 17.
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As can be seen from Fig. 5C, the additional blocking element 27 is moved outwardly
in the guide passage 25 by the elevated portion 9 with a "matching" key 1 completely
inserted into the keyway 21 such that the additional blocking element 27 moves into
an aligned position with respect to the peripheral surface 29 of the cylinder core. The
additional blocking element 27 thereby prevents the housing pin 33 from being able to
penetrate into the guide passage 25 and being able to block the further rotary

movement on a rotary movement of the cylinder core 17.

In contrast, the additional blocking element 27 is not displaced into the aligned

position with respect to the peripheral surface 29 of the cylinder core on the use of a
"non-matching" wrong key 1a which has no elevated portion 9 so that the housing in
33 can, as 1s shown in Fig. 5D, penetrate into the guide passage 25 and can block the

further rotary movement on a rotary movement of the cylinder core 17.

The locking system described with respect to Figs. 6, 6A and 6B differs from the
locking system described with respect to Figs. 5, 5B to 5D substantially in that no
elevated portion is formed in the groove 7, but rather a depression 10. Furthermore, a
hollow 39 adjacent to the cylinder core 17 is formed in the lock cylinder housing 16
and extends in extension of the guide passage 25 with a non-rotated cylinder core 17
(Fig. 6A). The additional locking element 27 is made such that it is first outwardly
displaced from the groove 7 and engages in a blocking manner in the hollow 39 on the
introduction of the key 1. In this respect, the end of the additional blocking element
27 which is adjacent to the keyway 21 is made complementary to the depression 10 so
that the end of the additional blocking element 27 penetrates into the depression 10
with a key 1 inserted to the maximum, whereby the additional blocking element 27 is
displaced such that it no longer engages into the hollow 39 and thus does not effect
any additional latching of the cylinder core 17 with respect to the housing 16. As
shown in Fig. 6A, the additional blocking element 27 is located in an aligned position
with respect to the peripheral surface 29 of the cylinder core with a completely
inserted key 1. The additional blocking element 27 thereby acts against the housing
pin 33 and prevents a canting between the guide passage 25 and the housing pin 33

when the guide passage 25 is moved beyond the housing pin 33 on a rotary movement
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of the cylinder core 17. The opening of the guide element 63 adjacent to the housing
pin 33 is, however, in this variant preferably not made so large that the housing pin

can penetrate into the guide passage 25.

In accordance with the variants in accordance with Figs. SA and 5B, the guide
element 63 also satisfies a dual function in the variant in accordance with Fig. 6A
since it 1s provided both for guiding the additional blocking element 23 and as an

abutment element at the lock cylinder side for the abutment clement 23 at the key side

of the groove 7 of the key 1.

On the use of a "non-matching" key 1a which does not have the corresponding
depression 10 the additional blocking element 27 engaging into the hollow 39 eftects

a blocking of the rotary movement of the cylinder core 17 with respect to the cylinder
housing 16, cf. Fig. 6B.

As mentioned, the guide element 63 shown in Figs. 7 and 8 has a first section 65 and a
second section 57 adjoining thereat. The first section 65 is made as tubular and has, as
can in particular be seen from Fig. 8, an enlarged opening at its end into which a
housing pin 33 can penetrate. The second section 67 is likewise made as tubular and
has two prolongations 69 which project into the keyway 21 and thus serve as an
abutment for the key 1. The two prolongations 69 are made and arranged so that an
elevated portion 9 in the groove of the key 1 (cf. Fig. 5) can be moved between the
two prolongations 69 and so that the abutment element 23 at the lock side can come

into contact with the prolongations 69.

Figs 9 and 10 show the cylinder core 17 of the lock cylinder 15 of Fig. 5A ina
perspective and sectioned manner, with no key being introduced into the keyway 21
in Fig. 9 and with the "matching " key 1 being introduced into the keyway in Fig. 10.
As can be seen from Figs. 9 and 10, the two balls 59, 61 are urged outwardly by the
matching key 1, that is are displaced transversely to the direction of insertion of the
key so that the outer, larger ball 61 comes into an aligned position with respect to the

peripheral surface 29 of the cylinder core and, in accordance with the statements made
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above with respect to Figs. 5 to 3D, prevents a penetration of a housing pin on a

rotary movement of the cylinder core 17 relative to the cylinder housing, not shown.

In the variants of a key system in accordance with the invention described with
respect to Figs. 5 to 10, the "matching"” key 1 has a groove 7 on its broad side 3
having the corresponding elevated portion 9 or depression 10 respectively. It is,
however, understood that the described variants of key cylinders can also be modified
so that they can cooperate with a key such as is shown in Fig. 3 and which has a

recess 45 having an elevated portion 47 arranged therein at the longitudinal side of the
key blade 3.
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Reference numeral list

key

wrong key

key blade

key tip

groove

elevated portion

depression

key bit

notch

lock cylinder

lock cylinder housing

cylinder core

abutment element at the lock cylinder side
keyway

abutment element at the key side
guide passage

additional blocking element
peripheral surface of the cylinder core
cylinder core pin

housing pin

guide passage section

cut-out

hollow

prolongation

longitudinal side

recess

elevated portion

end region

insertion piece

iIndentation
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cut-out
ball

ball

guide element
first section
second section

prolongation
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Claims

A locking system having a key (1) and a lock cylinder (15) which has a
cylinder core (17) which is journalled in a housing (16) and has a keyway (21)
for the introduction of the key (1), wherein a plurality of tumblers (31, 33)
actuable by the key (1) and an additional blocking element (27) movably
arranged in a guide passage (25) of the cylinder core (17) and displaceable
obliquely or transversely to the direction of insertion of the key (1) projects
into the keyway (21), wherein the additional blocking element (27) 1s made to
cooperate with a counter-element (9, 10, 47) arranged at a key blade (3) with
the key (1) introduced up to a maximum insertion depth,

characterized in that

the counter-element (9, 10, 47) is completely arranged 1n a groove (7) or
recess (45) extending in the longitudinal direction of the key blade (3) and
starting from a key tip (5),

a guide element (63) arranged in the cylinder core (17) forms the guide
passage (25) for guiding the additional blocking element (27) and projects into
the keyway (21) such that the guide element (63) forms an abutment element
at the lock cylinder side which defines the maximum insertion depth of the key
(1) into the keyway (21), said abutment element at the lock cylinder side being
for an abutment (23) at the key side which is formed by the end region of the
groove (7) or of the recess (45) remote from the key tip (5).

2. A locking system having a key (1) and a lock cylinder (15) which has
a cylinder core (17) which is journalled in a housing (16) and has a keyway
(21) for the introduction of the key (1), wherein a plurality of tumblers (31, 33)
actuable by the key (1) and an additional blocking element (27) movably
arranged 1n a guide passage (25) of the cylinder core (17) and displaceable
obliquely or transversely to the direction of insertion of the key (1) projects
into the keyway (21), wherein the additional blocking element (27) is made to
cooperate with a counter-element (9, 10, 47) arranged at a key blade (3) with

the key (1) introduced up to a maximum insertion depth,
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characterized in that

the counter-element (9, 10, 47) is completely arranged in a groove (7) or
recess (45) extending in the longitudinal direction of the key blade (3) and
starting from a key tip (5), and

the counter-element is made in the form of an elevated portion which is of

partly spherical, frustoconical or pin shape.

A locking system having a key (1) and a lock cylinder (15) which has a
cylinder core (17) which is journalled in a housing (16) and has a keyway (21)
for the introduction of the key (1), wherein a plurality of tumblers (31, 33)
actuable by the key (1) and an additional blocking element (27) movably
arranged in a guide passage (25) of the cylinder core (17) and displaceable
obliquely or transversely to the direction of insertion of the key (1) projects
into the keyway (21), wherein the additional blocking element (27) i1s made to
cooperate with a counter-element (9, 10, 47) arranged at a key blade (3) with
the key (1) introduced up to a maximum insertion depth,

characterized in that

the counter-element (9, 10, 47) is completely arranged in a groove (7) or
recess (45) extending in the longitudinal direction of the key blade (3) and
starting from a key tip (3),

the end region of the groove (7) or of the recess (45) remote from the key tip
(5) forms an abutment element (23, 49) at the key side which defines the
maximum insertion depth of the key (1) into the keyway (21) with an
abutment element (19) at the lock cylinder side .

A lock system in accordance with claim 3, wherein the abutment element (19)

1s made in pin form or in the form of an insertion piece (51).

A lock system in accordance with claim 3 or 4, wherein the abutment element

(19) 1s tixedly arranged, and projects into the keyway (21).

A lock system in accordance with any one of claims 3-3,

characterized in that
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the abutment element (19) at the lock cylinder side is rigidly connected to the

cylinder core (17).

A lock system in accordance with claim 6, wherein the abutment element (19)
extends substantially parallel to the guide passage (25) of the additional
blocking element (27).

A lock system in accordance with any one of claims 3-5,
characterized in that the abutment element at the lock cylinder side which 1s

made as an insertion piece (51) is releasably connected to the cylinder core

(17).

A lock system in accordance with claim 8, wherein the abutment element (19)
extends substantially transversely to the direction of insertion of the key (1)

into the keyway (21).

A locking system in accordance with any one of claims 1 to 9,
characterized in that

the groove (7) is formed at a broad side of the key blade (3).

A locking system in accordance with any one of claims 1 to 10, wherein the

recess (45) 1s made at a longitudinal axis (43) of the key blade (3).

A locking system in accordance with any one of claims 1 to 11,

characterized in that

the groove (7) or the recess (45) has different depths with the different keys.

A locking system in accordance with any one of claims 1 to 11, wherein the

groove (7) or the recess (45) has different lengths in the longitudinal direction

of the key with the different keys.

A locking system in accordance with any one of claims 1 to 13,
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characterized 1n that
the groove (7) or the recess (45) and the end of the abutment element (19, 51)

at the lock cylinder side have complementary surfaces.

A locking system in accordance with claim 14, wherein the complementary

surfaces contact one another areally with the key (1) introduced 1into the

keyway (21).

A locking system in accordance with any one of claims 1 to 15,

characterized in that

the abutment element (19, 51) at the lock cylinder side and the additional
blocking element (27) are arranged behind one another.

A locking system in accordance with claim 16, wherein the abutment element
(19, 51) at the lock cylinder side and the additional blocking element (27) are

arranged behind one another at a preset interval in the direction of insertion of

the key (1).

A locking system in accordance with any one of claims 1 to 17,

characterized in that
the counter-element (9, 10, 47) is located between the abutment element (19,
51) at the lock cylinder side and the key tip (5) with the key (1) inserted up to

the maximum insertion depth.

A locking system in accordance with any one of claims 1 or 3,

characterized in that

the counter-element is formed by an elevated portion (9, 47).

A locking system in accordance with claim 19, wherein the counter element is

a partly spherical, frustoconical or pin-type elevated portion.

A locking system in accordance with any one of claims 2, 19 and 20, wherein

a cut-out (37, 57) 1s complementary to the elevated portion (9), which extends
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in the longitudinal direction of the keyway (21) and by which the elevated
portion (9, 47) is movable on the introduction of the key (1).

A locking system in accordance with claim 21, wherein the cut-out (37, 57) 1s

formed at the abutments element (19, 51) at the cylinder side.

A lock system in accordance with any one of claims 2 and 19 to 22,
characterized in that

the elevated portion (9, 47) has different heights with the different keys.

A lock system in accordance with any one of claims 2 and 19 to 23, wherein
the elevated portion is received at different positions in the groove (7) or in the

recess (45).

A locking system in accordance with any one of claims 2 and 19 to 24,
characterized in that the additional blocking element (27) in the guide passage
(25) can be displaced by the elevated portion (9, 47) from a starting position in
which the additional blocking element (27) 1s spaced apart from the peripheral
surface (29) of the cylinder core into an aligned position with respect to the
peripheral surface (29) of the cylinder core, with the guide passage (25) being
disposed 1n the same cross-sectional plane (A-A, B-B) of the cylinder core

(17) as a tumbler (31, 33); and in that the additional blocking element (27) is
made such that, in the aligned position, it prevents a housing pin (33) of the
tumbler from being able to penetrate into a correspondingly large section (35)

of the guide passage (25) adjacent to the peripheral surface (29) of the cylinder

COrc.

A locking system in accordance with any one of claims 19 to 24
characterized in that
the additional blocking element which is actuated by a spring can be actuated

by the elevated portion (9, 47) such that it is displaced in the guide passage

into an unlatched position in which no blocking takes place from a latched
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position in which the additional blocking element effects a blocking of the
rotary movement of the lock cylinder alone or with at least one further

clement.

A locking system in accordance with any one of claims 1 to 16,
characterized in that
the counter-element is formed by an additional depression (10) introduced into

the groove (7) or into the recess (45).

A lock system in accordance with claim 27,
characterized 1n that

the depression (10) has different depths and/or shapes with the different keys.

A lock system in accordance with claim 27 or 28, wherein
the depression (10) is introduced at different positions into the groove (7) or in

the recess (45) with the difterent keys.

A locking system in accordance with any one of claims 27 to 29,
characterized in that

the additional blocking element (27) 1s made such that it is displaced in the
guide passage (25) on the introduction of the key (1) from the groove (7) or
from the recess (45) such that an end of the additional blocking element (27)
adjacent to the inner surface (29) of the cylinder housing engages into a hollow
(39) in the cylinder housing (16);

in that a prolongation (41) complementary to the depression (10) is arranged at
an end of the additional blocking element (27) adjacent to the keyway (21); and
in that the prolongation (41) penetrates into the depression (10) at the maximum
insertion depth of the key (1), whereby the additional blocking element (27) is

displaced such that it 1s located completely within a jacket surface of the

cylinder core (17).
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A key for use in a locking system in accordance with any one of claim 1 or
claim 3,

characterized in that

an elevated portion (9, 47) is completely arranged in a groove (7) or 1n a recess
(45) starting from the key tip and extending in the longitudinal direction of the
key blade,

wherein the elevated portion is of partly spherical, frustoconical or pin shape.

A set of a plurality of keys , each being a key in accordance with claim 31,
characterized in that
the elevated portion (9, 47) has different heights with different keys; and/or in

that it is received at different positions in the groove (7) or in the recess (45).

A key blank for manufacturing a key in accordance with claim 1 or 3,
characterized in that

the elevated portion (9, 47) 1s completely arranged in a groove (7) or recess
(45) starting from the key tip (5) and extending in the longitudinal direction of
the key blade (3).

A set of key blanks having a plurality of key blanks in accordance with claim
2 or 33,

characterized in that

the elevated portion (9, 47) has different heights with different key blanks;

and/or in that it is received at different positions in the groove (7) or in the

recess (45).
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Fig. 4
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Fig. 9
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Fig. 10
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