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(57) Abstract: The invention relates to a key (1) for locking a
cylinder lock, comprising at least one first surface (2) and at
least one second surface (2') and with sensing positions (4)
provided along the length of the key (1). At least one coding
(3) is provided on the first surface (2), and at least one
additional coding (3") is provided on the second surface (2').
The codings comprise control locations (6, 6', 7, 7') which are
provided at the sensing positions (4) transversely to the length
of the key (1) and which are arranged at specific control
heights (5). At least one control location (25, 25") on both
surfaces (2, 2') has a different dimension, preferably a larger
diameter, at at least one sensing position (4) than a control
location (6, 6', 7, 7') at another sensing position (4). The
invention also relates to a lock for such a key and to a system
consisting of at least two locks and at least one key.

(57) Zusammenfassung: Die Erfindung betrifft einen
Schliissel (1) zum Sperren eines Zylinderschlosses,
[Fortsetzung auf der ndchsten Seite]
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KZ, RU, TJ, TM), européisches (AL, AT, BE, BG, CH, hinsichtlich der Berechtigung des Anmelders, ein Patent
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, zu beantragen und zu erhalten (Regel 4.17 Ziffer ii)

IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,

RS, SE, SIL, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, Veriffentlicht:
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Erklirungen gemif} Regel 4.17:

—  hinsichtlich der Identitit des Erfinders (Regel 4.17 Ziffer
i

umfassend zumindest eine erste Flache (2) und zumindest eine zweite Fliche (2'), mit entlang der Léngserstreckung des Schliissels
(1) vorgesehenen Abtastpositionen (4), wobei auf der ersten Flache (2) zumindest eine Codierung (3) und auf der zweiten Fliche
(2") zumindest eine weitere Codierung (3') vorgesehen sind, wobei die Codierungen an den Abtastpositionen (4) quer zur
Langserstreckung des Schliissels (1) vorgesehene, an bestimmten SteuerhShen (5) angeordnete Steuerstellen (6, 6, 7, 7")
umfassen, wobei an zumindest einer Abtastposition (4) zumindest eine Steuerstelle (25, 25" auf beiden Flédchen (2, 2') eine andere
Abmessung, vorzugsweise einen gréBeren Durchmesser, aufweist als eine Steuerstelle (6, 6', 7, 7') an einer anderen Abtastposition
(4). Die Erfindung betrifft weiters ein Schloss fiir einen derartigen Schliissel, und ein System aus zumindest zwei Schléssern und
zumindest einem Schliissel.
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Key and associated lock

The invention relates to a key for locking a cylinder lock, having at least one first
surface and at least one second surface and sensing positions provided along the
longitudinal extent of the key, wherein at least one code is provided on the first surface
and wherein at least one further code is provided on the second surface, the codes
comprising control points at the sensing positions that are provided transversely to the
longitudinal extent of the key and arranged at certain control heights. The invention also
relates to a cylinder lock for a key of this type, and a system made up of a cylinder lock
of this type and a key of this type.

Keys with two encoded surfaces which are configured as reversible keys are known
from the prior art. Reversible keys are keys, the shaft of which has uniformly arranged
profiles, guiding grooves, depressions, elevations or/and notches on both sides. When
rotated about its longitudinal axis, a reversible key in each case has the same features
thereof and can, therefore, — independently of the side of the key which is pointing
upwards — also be introduced into the keyway of the associated lock cylinder in a
rotated fashion, which is not possible in the case of a normal key with notches on one
side.

As the codes on reversible keys are identical on both sides, the codes are usually read
on each side alternately in the lock, in order to reduce the number of sensing elements.
In this context, the term "identical codes" means that the codes are the same on the
respectively considered surfaces when the key is rotated about its longitudinal axis.

In reversible keys of this type, however, the depiction of one side is sufficient in order to
be able to reproduce the key. This is disadvantageous with regard to modern
reproduction methods (high-resolution smartphone cameras in combination with 3D
printing), as illegal keys can easily be brought into circulation.

Furthermore, in the case of reversible keys with laterally arranged control points, the
problem emerges that the control points on both sides of the key must be identical in
the sense of the above definition. However, limitations for the realization of the control
points at the key tip result: The central position of the tumbler at the key tip cannot be
used, as there would otherwise be an increased danger of breakage.
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It is an object of the invention to overcome these and further problems of conventional
keys and locks. In particular, a new key and a new lock shall be realized which offer
sufficient possible combinations and are hard to copy. In particular, the invention is
meant to solve the problem that presents the ease with which reversible keys can be
copied. It is furthermore intended to provide a possibility to lock a plurality of different
reversible key locking systems using the same key.

Another object of the invention is to overcome the above described limitation regarding
the lateral code on the key tip. In addition, it is aimed at increasing the variation options
on the key and at ensuring greater locking security. Furthermore, an aim is to achieve
identical effects with regard to the new construction of the lock. Another object is to
solve the problem that existing keys can lock new locking systems unless both surfaces
of the key are read by these new locking systems.

These and further objects are achieved according to the invention by a key with the
features disclosed in Claim 1.

By providing, according to the invention, at least at one sensing position at least one
control point with different dimensions, preferably a larger diameter, on the two
surfaces, compared to a control point at another sensing position, the number of
possible combinations of the key is increased.

Another advantage is that the new locks constructed for this key cannot be actuated
using known reversible keys, which are not configured for reading the differently

dimensioned control point.

This also applies if the locks produced for the new key do not even read all the sensing
positions on both sides of the key, but read — as they have done so far — only every
other sensing position alternately on each side. By providing the control points at one of
the sensing positions with different dimensions on the two sides, preferably a larger
diameter on one side, it is ensured that existing locks cannot be actuated using this
key.

The invention may in particular provide that the codes of the two surfaces are different
in lock-technical terms at least at one sensing position on the key and that the codes of
the two surfaces are identical in lock-technical terms at least at one sensing position.
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This embodiment according to the invention solves several problems. The first
advantage is that it makes unauthorized copying of the key considerably more difficult
as the codes on the two surfaces of the key are different.

In addition, the solution according to the invention makes it possible to lock one or more
locking cylinders of a locking system with one key, which, after being rotated 90° to
180° about its longitudinal axis, also locks one or more locking cylinders of another
locking system.

In this case, it may be provided that a key, which has the same codes on both sides,
does not have locking authorization. It may, however, also be provided that a key,
which has the same codes on both sides, does have locking authorization.

One advantage of the solution according to the invention is that the feature for the
authorization to lock a plurality of locking cylinders does not have to be incorporated
into the locking cylinder of the locking systems, but is realized with at least two or more
features on different surfaces of the key itself. As a result, a key can be designed,
which has a superordinate function in two different reversible key locking systems, but
does not have the reversible key function itself.

This may, for example, be a superordinate key for authorized persons, such as fire
brigades, night watchmen, home care personnel or the like.

A further advantage of the solution according to the invention, when designing the key
with curve codes, is that due to the differently shaped curves on the two sides of the
key, the central tumbler at the key tip can now also be used, as it does not have to be
milled on both sides in the form of a groove.

One sensing position may also present a plurality of codes, of which one or more is/are
realized identically on all surfaces of the key and one or more is/are realized differently
on at least one surface of the key.

The invention may provide that further codes are provided on the two surfaces of the
key and/or at other locations of the key.

The invention may provide that the control points and/or further codes at other locations
of the key essentially comprise rectilinear, angled, circular or bent, horizontally or
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vertically extending grooves, channels, milled sections, notches or elevations, control
surfaces, control paths, recesses, drilled recesses with identical or different diameters
and/or depths, mounted balls, circular or elliptical segment recesses, spherical-
segment-shaped elevations or recesses, magnetic codes, electronic codes and/or

combinations of these elements.

The invention may provide that the surfaces are the key flat sides. The invention may
likewise provide that the surfaces are the key narrow sides. The invention may provide
that the first surface is a key narrow side and the second surface is a key flat side. The
second surface may enclose an arbitrary angle, particularly approximately 90° or
approximately 180°, with the first surface of the key.

The invention may provide that the control points are connected to one another by

means of control grooves.

The invention may provide that at least six sensing positions A — F are provided in the
longitudinal direction of the key and that at least six control heights a — f are provided in
the transverse direction of the key.

The invention may provide that at least three control grooves are provided, of which at
least one is constructed as a deep control groove with deep control points, and the
remaining control grooves are constructed as shallow control grooves with shallow
control points, the deep control grooves having a larger groove depth than the shallow
control grooves, and the shallow control grooves extending essentially parallel to one
another.

The invention may provide that at least three, preferably five, control heights are
provided for at least one control groove, preferably for the shallow control grooves.

The invention may provide that the codes are initially realized identically from a key tip
of the key towards a key bow of the key and that they are realized differently, preferably

continuously differently, from a certain sensing position onwards.

The invention may provide that the deep control groove or the shallow control grooves,
starting from the key tip towards the key bow, only extend up to a certain sensing
position, while the respective other control grooves extend beyond it.
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The invention may provide that the differently dimensioned control point is located at
the first sensing position from the key tip of the key towards the key bow.

In particular, the differently dimensioned control point can have a larger diameter than
the control points at the other sensing positions.

In particular, the differently dimensioned control point can be part of the deep control

grooves.

In particular, the diameter of the differently dimensioned control point can be about
10 % to about 40 % larger than the diameter of the other control points.

The invention may also provide that the deep control grooves are located between the
shallow control grooves at the key tip and that they merge so that no separating bar of
material remains between the deep and the shallow control grooves at the key tip. The
introduction of the lock’s control elements into the respective control grooves of the key
is thus facilitated: The control elements of the lock are distributed to the corresponding
control grooves of the key from a shallower broader groove into two shallow control
grooves and from a narrower deeper groove into a narrowing deep groove between the

two shallow grooves.

According to the invention, two grooves with different depths and widths can thus be
provided at the key tip, the grooves being realized to distribute three different control
organs of the cylinder lock to two shallow and one deep control groove, the deep
control groove tapering from the key tip towards the key bow. According to the
invention a preferably funnel-shaped inlet area can thus be formed at the key tip.

The invention may provide that the deep control groove is realized as a deep control
groove with a larger diameter from the key tip to the control point with the larger
diameter. The diameter of the deep control groove can be substantially equal to the
diameter of the control groove with the larger diameter.

The invention also extends to a cylinder lock for a key according to the invention,
comprising a keyway with at least two sides with sensing positions provided along the
longitudinal extent, wherein at least one control element with control organs for
engaging at least one code on at least one surface of the key is provided at each
sensing position, wherein at least one locking element is provided, which, given an
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appropriate position of the control element, can be brought into a release position for
actuating the lock.

The invention provides that the control organs of the cylinder lock have at least at one
sensing position a different dimension, preferably a larger width, compared to the other
sensing positions. The technical result of this is that the above described keys, which
are provided with a differently dimensioned control point, can be read. These differently
dimensioned control organs can preferably be provided on one side of the keyway only.

The invention may provide that control elements are provided at least at a first sensing
position on two sides of the keyway for reading different codes on two surfaces of the
key and that control elements are provided at a second sensing position on two sides of
the keyway for reading identical codes on two surfaces of the key.

The invention may provide that the control elements comprise first control organs for
engaging deep control grooves and second control organs for engaging shallow control

grooves.

The invention may provide that the control elements for controlling the locking elements
are provided with engaging means, particularly one or more reading grooves, which
interact with the locking element in one or more positions of the control element in such

a manner that the same can be brought into a release position for actuating the lock.

According to the invention, the differently dimensioned control organs can in particular
be arranged at the last sensing position as seen from a core head of the cylinder lock.
In this way, the differently dimensioned control organs communicate with the differently
dimensioned control points of a key according to the invention.

The invention also extends to a system made up of at least two locks or groups of locks
according to the invention and at least one associated key according to the invention,
wherein at least one first lock or a first lock group reads at least only the first code on
the first surface at least at one specific sensing position, and at least one second lock
or a second lock group reads at least only the second code on the second surface of
the key at the same sensing position, so that the key locks the first lock or the first lock
group in a first position and locks the second lock or the second lock group in a second
position.
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Further features according to the invention result from the description of the exemplary
embodiments, the patent claims and the drawings.

The invention is explained in more detail in the following on the basis of non-limiting

exemplary embodiments:

Figs. 1a — 1b show an exemplary embodiment of a key 1 according to the invention,
which is realized as a flat key with a key bow 10 and a key tip 20 and two opposite
surfaces 2, 2'. Fig. 1a shows a view of the first surface 2, Fig. 1b shows a view of the
second surface 2’. The surfaces 2, 2' are the key flat sides.

Sensing positions 4, namely six sensing positions A — F, are provided for both surfaces
2, 2' along the longitudinal extent of the key 1. A code 3, 3' is located at each sensing
position 4 on both surfaces 2, 2' of the key 1, wherein the first code 3 is provided on the
surface 2 and the second code 3' is provided on the surface 2. The codes 3, 3
comprise control points 6, 6' which are arranged at certain control heights and are
connected to one another by means of control grooves 8, 8'.

The control points are realized differently on the sensing position A, and identically on
the sensing positions B — F. Therefore, a lock which only reads one side of the key can
only be actuated in one position of the key. In order to be able to read both codes at the
sensing position A, the lock has to be realized in such a manner that it reads both
surfaces 2, 2' of the key 1 independently of one another at least at the sensing position
A.

The control point 25, 25 at the sensing position F at the tip of the key has a larger
diameter than the control points at the other sensing positions of the key. From the
control point 25, 25’ to the key tip 20 the deep control groove 8, 8’ is realized as deep
control groove with a larger diameter 26, 26°.

Figs. 2a — 2b show a further exemplary embodiment of a key 1 according to the
invention, which is realized as a flat key with a key bow 10 and a key tip 20 and two
opposite surfaces 2, 2'. The surfaces 2, 2' are again the key flat sides 16, 16'.

Sensing positions 4, namely six sensing positions A — F, 4 are provided for both
surfaces 2, 2' along the longitudinal extent of the key 1. A code 3, 3' is located at each
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sensing position 4 on both surfaces 2, 2' of the key 1, wherein the first code 3 is
provided on the surface 2 and the second code 3'is provided on the surface 2'.

The codes are realized differently on the sensing position A, and identically on the
sensing positions B — F.

The codes 3, 3' comprise deep control points 6, 6' and shallow control points 7, 7' which
are connected to one another by means of a deep control groove 8, 8' and two shallow
control grooves 9, 9' respectively. The deep control grooves 8, 8 have a larger groove
depth than the shallow control grooves 9, 9'. The shallow control grooves 9, 9’ extend
substantially parallel to one another.

The control points 6, 6', 7, 7' are arranged at the reading positions at control heights 5
provided transversely to the longitudinal extent of the key 1. Six control heights a —f are
provided in this exemplary embodiment.

While the control points 6, 6', 7, 7' at the sensing positions B — F are identical on both
surfaces 2, 2' of the key 1, the deep control point 6, 6' is arranged at a different control
height 5 on the two surfaces 2, 2' at the sensing position A.

A control point 25, 25’ at the sensing position F at the tip of the key has again a larger
diameter than the control points at the other sensing positions of the key. From the
control point 25, 25’ to the key tip 20 the deep control groove 8, 8 is again configured
as deep control groove with a larger diameter 26, 26’.

In this exemplary embodiment the deep control grooves at the key tip 20 are arranged
between the shallow control grooves and merge with them so that no separating bar of
material remains at the key tip 20 between the deep control grooves with the larger
diameter 25, 25" and the shallow control grooves 9, 9'. Fig. 2c schematically shows the
inlet area 28, presenting a cut along the line C-C: The funnel-shaped inlet area 28 at
the key tip 20 tapers towards the middle axis of the key and is, therefore, funnel-
shaped. The correct arranging of the lock’s control organs into the respective control
grooves of the key is thus facilitated.

Figs. 3a — 3f show a detailed illustration of different embodiments of the broadened
control point 25 and the deep control groove 8 and the control groove with the larger
diameter 26 at the sensing position F at the key tip. As the illustration shows, the
broadened control point 25 is provided with outer radii, which equal half the diameter B
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of the deep control groove 8. The illustration also shows that the diameter A of the
control groove with the larger diameter 26 is about 10 % to 40 % larger than the
diameter B of the deep control groove 8. At the indicated location, the broadened
control points 25 have a diameter that approximately equals the diameter A of the
control groove with the larger diameter 26.

Figs. 4a — 4c show cross sections through exemplary embodiments of key/lock
combinations according to the invention. Fig. 4a shows a cross section through a
cylinder lock with a core 23, which is rotatably mounted in a housing 24. A key 1 is
introduced into the keyway. Control elements 13, 13" are arranged in a displaceable
manner on both sides of the keyway at the shown sensing position, wherein the control
elements interact with locking elements 14, 14', which engage housing grooves. On
one side of the key 1, the cylinder lock reads the two shallow grooves using the control
organs 18 and on the other side of the key 1, it reads the deep groove using the control
organ 17'. The position of the deep groove on surface 2 and the shallow grooves on
side 2' is not read, as it is assumed — owing to the reversible key system — that the
codes are the same on both surfaces 2, 2'.

Fig. 4b shows a cross section through the exemplary embodiment at another sensing
position. In this case, the codes in the form of deep grooves on the surfaces 2, 2' of the
key are different and are also read independently of one another on both sides of the
key. In order to be able to read both codes on each surface 2, 2', the locking elements
13, 13' engage the deep groove on both sides via first control organs 17, 17'. However,
as the deep groove is at a different position depending on the rotation of the key 1, the
control elements 13, 13' each have two reading grooves 19, 19' for engaging the
locking elements 14, 14'. Therefore, the locking elements 14, 14' are activated in two
different positions of the control elements 13, 13' in each case and lock the lock.
Although the key 1 is not a reversible key — as the codes on surface 2 and 2' are
different — it functions as a reversible key, as both surfaces of the key are read in both

positions.

Fig. 4c shows an analogous embodiment to Fig. 4b with the difference that at the
illustrated sensing position of the key 1, the code is not realized by one deep groove
per surface 2, 2', but rather by two shallow grooves 2, 2’ per surface. The control
elements 13, 13' have two control organs 18, 18' each for engaging the shallow
grooves and two reading grooves 19, 19' each for engaging the locking elements 14,
14",
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Hence, the locking elements 14, 14' are activated, as in the exemplary embodiment in
Fig. 4b, in two different positions of the control elements 13, 13" in each case and lock
the lock, even though the key is not a reversible key.

In an exemplary embodiment which is not illustrated, the lock is provided with a further
mechanical reading logic, particularly of the locking elements 14, 14', which ensures
that the lock in Fig. 2b or Fig. 2c cannot be locked by a conventional reversible key with
identical codes on the surfaces 2, 2', but can exclusively be locked using keys with
different codes.

Figs. 5a — 5b show a schematic illustration of the tumblers within the cylinder core of a
lock according to the invention, wherein the key and cylinder core and housing have not
been illustrated in Fig. 5a for reasons of clarity. Fig. 5a shows a view into the keyway
11 and shows the control elements 13, 13', which read the keyway by means of control
organs 17, 17', 18, 18'. The control elements 13, 13' have reading grooves 19, 19' on
the sides, which interact with locking elements 14, 14"

In Fig. 5b, a top view of the keyway 11 is illustrated in Fig. 5b, and the sensing
positions A — F are illustrated. At each sensing position, two control elements 13, 13'
are located on both sides of the keyway 11, which have first control organs 17, 17" for
reading the deep grooves on the key, second control organs 18, 18' for reading the
shallow grooves of the key or control organs with a larger diameter 27, 27°. To the right
and left of the keyway 11, the control elements 13, 13’ are illustrated once more in a
position rotated by 90°. This exemplary embodiment of the lock is realized for a key as
illustrated schematically, the deep control groove 8, 8' extending over the entire length
of the key shaft and the shallow control grooves 9, 9’ being provided solely at the
sensing positions B — F.

Apart from the control organs 17, 17’ for reading the deep control grooves and the
control organs 18, 18’ for reading the shallow control grooves, a control organ with a
larger diameter 27 is provided on one side of the keyway 11 for reading the control
points with the larger diameter 25 at the sensing position F.

At the sensing position F, the control organ 27 has thus a larger diameter for reading
the deep control groove than the control organs at the other sensing positions.
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One embodiment of the key according to which the codes of the two surfaces of the key
are different in lock-technical terms at least at one sensing position allows combined
features to be considered at least at this sensing position when designing the codes. To
illustrate this advantage according to the invention, Fig. 6a shows a schematic view of a
keyway 11 with control elements 13, 13’ with control organs 17, 17’ being arranged to
the left and right of the keyway 11 and as being in a release position. At the shown
sensing position, the codes of the two surfaces of the key are identical so that the left
control element 13 as well as the right control element 13’ have to be located at the
same control height — in this specific example at the control height a.

Fig. 6b — 6g show possible combined features at those sensing positions at which the
codes of the two surfaces of the key differ in lock-technical terms. In these figures, the
right control element 13’ is located at the control height a at all times, while the control
height of the left control element 13 varies from control height b in Fig. 6b to control
height g in Fig. 6g.

Hence, with an appropriate number of control heights, multiple combined features
result, which allow additional variations of the key codes compared to common
reversible keys.

For example, if only two control heights a, b are provided on each side of the keyway
and if the codes of the two surfaces of the key may differ in lock-technical terms, there
is one more possible way of arranging the control elements compared to the reversible
key, namely the arrangement in which the left control element 13 at control height a
and the right control element 13’ at control height b are in a release position. This

arrangement would not be possible in a common reversible key.

Three control heights a, b, ¢ provided on each side of the keyway already yield three
additional possible ways of arranging the control elements. These possible
combinations can be systematically described as follows, wherein S1 describes the left
control element 13, S2 the right control element 13’ and the number after the forward
slash describes the control height.

One control height each: No additional combination feature.

Two control heights each: S1/1+S2/2 yields one additional feature (left control element
at control height a, right control element at control height b).
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Three control heights each:

12

S1/1+82/2 (left control element at control height a, right control element at control

height b),

S1/2+S2/3 (left control element at control height b, right control element at control

height c),

S1/1+82/3 (left control element at control height a, right control element at control

height c),

This leads to three additional features in total.

Four control heights each:

S1/1+82/2
S1/1+82/3
S1/1+S2/4

This leads to six additional features in total.

Five control heights each:

S1/1+82/2
S1/1+82/3
S1/1+S2/4
S1/1+82/5

This leads to ten additional features in total.

S1/2+82/3
S1/2+52/4

S1/2+82/3
S1/2+52/4
S1/2+52/5

Six control heights each:

S1/1+82/2
S1/1+82/3
S1/1+S2/4
S1/1+82/5
S1/1+52/6

S1/2+82/3
S1/2+52/4
S1/2+52/5
S1/2+52/6

S1/3+52/4

S1/3+52/4
S1/3+52/5

S1/3+52/4
S1/3+52/5
S1/3+52/6

This leads to fifteen additional features in total.

Seven control heights each:

S1/1+82/2
S1/1+82/3
S1/1+S2/4
S1/1+82/5
S1/1+52/6

S1/2+82/3
S1/2+52/4
S1/2+52/5
S1/2+52/6
S1/2+82/7

S1/3+52/4
S1/3+52/5
S1/3+52/6
S1/3+82/7

S1/4+52/5

S1/4+82/5  S1/5+52/6

S1/4+52/6

S1/4+82/5  S1/5+482/6  S1/6+S2/7
S1/4+82/6  S1/5+82/7

S1/4+82/7
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S1/1+82/7
This leads to 21 additional features in total.

Eight control heights each:

S1/1+482/2  S1/2+82/3  S1/3+S2/4  S1/4+82/5  S1/5+82/6  S1/6+582/7
S1/7+52/8

S1/1+482/3  S1/2+82/4  $S1/3+S2/5  S1/4+82/6  S1/5+82/7  S1/6+52/8
S1/1+482/4  S1/2+82/5  S$1/3+S2/6  S1/4+82/7  S1/5+52/8
S1/1+482/5  S1/2+82/6  S$1/3+S2/7  S1/4+S52/8

S1/1+82/6  S1/2+82/7  S1/3+S2/8

S1/1+82/7  S1/2+52/8

S1/1+52/8

This leads to 28 additional features in total.

Nine control heights each:

S1/1+482/2  S1/2+82/3  S1/3+S2/4  S1/4+82/5  S1/5+82/6  S1/6+582/7
S1/7+82/8  S1/8+S2/9

S1/1+482/3  S1/2+82/4  $S1/3+S2/5  S1/4+82/6  S1/5+82/7  S1/6+52/8
S1/7+S2/9

S1/1+82/4  S1/2+82/5  S$1/3+S2/6  S1/4+82/7  S1/5+82/8  $1/6+S2/9
S1/1+82/5  S1/2+82/6  S$1/3+S2/7  S1/4+82/8  $1/5+S2/9

S1/1+82/6  S1/2+82/7  S1/3+S2/8  S1/4+82/9

S1/1+82/7  S1/2+82/8  $1/3+S2/9

S1/1+82/8  S1/2+S2/9

S1/1+82/9

This leads to 36 additional features in total.

In case a single curve as well as a double curve is read on each side of the key, the
single curve 9 and the double curve 7 being provided with control heights, the number
of possible reading positions for each pin pair is even 16.

Figs. 7a — 7d show further embodiments of keys 1 according to the invention and
respective locks. A top view of the keyway 11 with the sensing positions A — F is
shown, the core head of the locking cylinder being located at the top, i.e. in the area of
the sensing position A, respectively. In this view, a key according to the invention is
thus introduced into the lock from above.
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Control elements 13, 13' are located on both sides of the keyway at each sensing
position A — F, wherein the control elements either have first control organs 17, 17' for
reading the deep grooves on the key, second control organs 18, 18' for reading the
shallow grooves or control organs with a larger diameter 27, 27°. To the right and left of
the keyway 11, the control elements 13, 13" are illustrated in a position rotated by 90°.
The correspondingly realized key is shown schematically in Figures 7c and 7d to the
right and the left of the keyway 11 in each case, a control point with a larger diameter
25, 25’ being provided at the sensing position F at the key tip on both sides 2, 2’ of the
key.

On the key in the illustrated embodiments, a deep control groove 8, 8’, two shallow
control grooves 9, 9 as well as a control point with a larger diameter 25, 25’ are
provided at the sensing position F at the tip of the key. As shown in Figures 2a — 2b
and 3a — 3f, the control point with the larger diameter 25, 25’ is part of a deep control
groove with a larger diameter 26, 26’ respectively, which merges with the deep control
groove 8, 8 from the sensing position F onwards.

Accordingly, each of the three control organs is used at least once in the keyway: the
first control organ 17, 17’ is used for reading the deep control groove 8, 8', the second
control organ 18, 18’ is used for reading the shallow control grooves 9, 9’ and a control
organ with a larger diameter 27, 27’ is used for reading the control point with a larger
diameter 25, 25'.

At least the last sensing position A as seen from the core head of the locking cylinder
has the same control organ on both sides. It is thus achieved that the respective other
code is not needed and can, therefore, be executed shorter.

In Figs. 7a — 7d embodiments of keys and locks according to the invention are shown,
wherein the length of the shallow control grooves 7, 7° on the key is varied.
Correspondingly, the keyway in Fig 7d only has first control organs 17, 17° on both
sides at the positions A — E for reading the deep control groove 8, 8. Solely at the
sensing position F, which corresponds to the key tip, also a second control organ 18 is
provided for reading the shallow control grooves 9. Furthermore, a control organ with a
larger diameter 27, 27’ is provided at the sensing position F always on both sides of the
keyway for reading a control point with a larger diameter 25, 25'.
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In the exemplary embodiment according to Fig. 7a the deep control groove 8, 8 and
the shallow control grooves 9, 9’ of the key are read alternately at the sensing positions
C, D and E. At the sensing positions A and B only the deep control groove 8, 8’ is read
on both sides. At the sensing position F a control organ with a larger diameter 27’ is
provided on one side for reading the control point with the larger diameter 25'.

Figs. 8a — 8d show further embodiments of keys and locks according to the invention.
In these figures, embodiments are shown in which the length of the deep control
grooves 8, 8' on the key is varied. Correspondingly, the keyway in Fig. 8d only has two
control organs 18, 18 on both sides at the sensing positions A — D for reading the
shallow control groove 7, 7°.

Additionally, a first control organ 17 is provided at the sensing position E, so that each
of the three control organs is used at least once also in these exemplary embodiments.
Furthermore, a control organ with a larger diameter 27, 27’ is always provided on both
sides of the keyway at the sensing position F for reading a control point with a larger
diameter 25, 25'.

In the exemplary embodiment according to Fig. 8b, the deep control groove 8, 8’ and
the shallow control grooves 9, 9’ of the key are read alternately at the sensing positions
C, D and E. At the sensing positions A and B only the shallow control grooves 9, 9’ are
read on both sides. At the sensing position F a control organ with a larger diameter 27°
is provided on one side of the keyway 11 for reading the control point with the larger
diameter 25'.

The invention is not limited to the illustrated exemplary embodiments, but rather
comprises all embodiments in the scope of the patent claims which follow.
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Reference list

1 Key

2 First surface

2' Second surface

3,3 Code

4 Sensing position on the key

5 Control height

6,6 Deep control point
7,7 Shallow control point
8,8 Deep control groove
9,9 Shallow control groove
10 Key bow

11 Keyway

12 Sensing position of the lock
13, 13' Control element

14, 14' Locking element

15, 15' Key narrow side

16, 16' Key flat side

17, 17" First control organ

18, 18' Second control organ
19, 19' Reading groove

20 Key tip
23 Core
24 Housing

25, 25' Control point with larger diameter

26, 26' Deep control groove with larger diameter
27, 27’ Control organ with larger diameter

28 Inlet area
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Patent claims:

1. Akey (1) for locking a cylinder lock, comprising

a.
b.

C.

at least one first surface (2) and at least one second surface (2'),

with sensing positions (4) provided along the longitudinal extent of the key (1),

at least one code (3) being provided on the first surface (2) and at least one further
code (3') being provided on the second surface (2",

the codes comprising control points (6, 6', 7, 7') at the sensing positions (4) provided
transversely to the longitudinal extent of the key (1) arranged at certain control heights

(5), and connected by control grooves (8, 8’, 9, 9°),

characterized in that

at least three control grooves are provided, of which at least one is constructed as a
deep control groove (8, 8"} with deep control points (6, 6'}, and the remaining control
grooves are constructed as shallow control grooves (9, 9') with shallow control points
(7, 7, the deep control grooves (8, 8’) having a larger groove depth than the shallow
control grooves (9, 9’), and the shallow control grooves (9, 9') extending essentially
parallel to one another,

at least one control point (25, 25’) is provided with a different dimension, namely a
larger diameter, on the two surfaces (2, 2’) at least at one sensing position (4)
compared to a control point (6, 6, 7, 7’) at another sensing position (4),

the differently dimensioned control point (25, 25} is part of the deep control grooves (8,
8’).

2. The key according to Claim 1, characterized in that

a.

the codes of the said first and second surfaces are different at least at one sensing
position (4) in lock-technical terms, and
the codes of the said first and second surfaces are identical at least at one sensing

position (4) in lock-technical terms.

3. The key according to Claim 1 characterized in that further codes are provided on the said first

and second surfaces (2, 2’y and/or at other locations on the key (1).
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The key (1) according to Claim 1 characterized in that the control points (6, 6', 7, 7'} and/or
further codes at other locations of the key (1) essentially comprise rectilinear, angled, circular
or bent, horizontally or vertically extending grooves, channels, milled sections, notches or
elevations, control surfaces, control paths, recesses, drilled recesses with identical or
different diameters and/or depths, mounted balls, circular or elliptical segment recesses,
spherical-segment-shaped elevations or recesses, magnetic codes, electronic codes and/or

combinations of these elements.

The key (1) according to Claim 1 characterized in that the said first and second surfaces (2,
2') are key flat sides (16, 16°).

The key (1) according to Claim 1 characterized in that the said first and second surfaces (2,

2') are key narrow sides (15, 15°).

The key (1) according to Claim 1 characterized in that the first surface (2) is a key narrow side

and the second surface (2} is a key flat side.

The key (1) according to Claim 1 characterized in that at least six sensing positions (4) A - F
are provided in the longitudinal direction of the key (1) and that at least six control heights (5)

a — f are provided in the transverse direction of the key (1).

The key (1) according to Claim 1 characterized in that at least three control heights (5) are
provided for at least one control groove, being at least one of the shallow control grooves (9,
9').

The key according to Claim 1 with a key tip (20) and a key bow (10), characterized in that the
codes (3, 3’) are initially realized identically on both said first and second surfaces (2, 2)
starting from the key tip (20) in the direction of the key bow (10}, and are realized differently

from a certain sensing position (4) onwards.

The key according to Claim 1 with a key tip (20) and a key bow (10), characterized in that the
deep control groove (8, 8') or the shallow control grooves (9, 9'), starting from the key tip (20)
in the direction of the key bow (10) only extend up to a certain sensing position (4), while the

respective other control grooves (8, 8', 9, 9') extend beyond it.
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The key according to Claim 1 with a key tip (20) and a key bow (10), characterized in that the
differently dimensioned control point (25, 25’) is arranged at the first sensing position (4) as

seen from the key tip (20).

The key according to Claim 1 characterized in that the differently dimensioned control point
(25, 25’) has a diameter that is about 10 % to about 40 % larger than the diameter of the
other control points (6, 6°, 7, 7°).

The key according to Claim 10 characterized in that the deep control grooves (8, 8’) at the
key tip (20) are arranged between the shallow control grooves (9, 9’} and merge with them,
wherein no separating material bar remains at the key tip (20) between the deep control
grooves (8, 8’} and the shallow control grooves (9, 9°) so that two control grooves (9, 9’, 26,
26’) allow an allocation of three different control organs (17, 17°, 18, 18’, 27, 27’) of a lock to

three corresponding control grooves (8, 8, 9, 9°, 26, 26).

The key according to Claim 1 characterized in that the deep control groove (8, 8’) is realized
as deep control groove with a larger diameter (26, 26’) from the-a key tip (20) to the control
point (25, 25’), the deep control groove with the larger diameter (26, 26’) tapering from the
key tip (20) towards a key bow (10) until it becomes the deep control groove (8, 8’) so that a

preferably funnel-shaped inlet area (28) is formed at the key tip (20).

A cylinder lock for a key (1) according to Claim 1 comprising

a. akeyway (11) with at least two sides,

b.  with sensing positions (12) provided along the longitudinal extent of the keyway (11),

C. wherein at least one control element (13, 13') with control organs (17, 17, 18, 18', 27,
27') for engaging at least one code on at least one surface (2, 2') of the key (1} is
provided at each sensing position (12).

d. wherein at least one locking element (14, 14') is provided, which, given an appropriate
position of the control element (13, 13'), can be brought into a release position for
actuating the lock,

characterised in that
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e. the control elements (13, 13"} comprise first control organs (17, 17') for engaging deep
control grooves (8, 8') and second control organs (18, 18’) for engaging shallow control
grooves (9, 9,

f. the control organs (27, 27’) are provided with a different dimension, namely a larger
width, at least at one sensing position (12), compared to the other sensing positions

(12), for engaging control points with a larger diameter (25, 25°).

The cylinder lock according to Claim 16 characterized in that

a. control elements (13, 13’) for reading different codes on two surfaces (2, 2’) of the key
are provided at least at one first sensing position (12) on two sides of the keyway (11),
and

b.  control elements (13, 13’) for reading identical codes on two surfaces (2, 2') of the key

are provided at least at one second sensing position (12) on two sides of the keyway

(11).

The cylinder lock according to Claim 16 characterized in that the control elements (13, 13’) for
controlling the locking elements (14, 14') have engaging means, particularly one or more
reading grooves (19, 19"}, which interact with the locking element (14, 14"} in one or more
positions of the control element (13, 13"} in such a manner that the same can be brought into

a release position for actuating the lock.

The cylinder lock according to Claim 16 characterized in that the differently dimensioned
control organs (27, 27’) are arranged at the last sensing position (12) as seen from a core

head of the cylinder lock.

A system made up of at least two locks or lock groups having cylinder locks according to any

one of Claims 16 to 19 and at least one associated key (1) according to one of Claims 1 to

15, characterized in that

a. at least one first lock or a first lock group reads at least only the first code on the first
surface (2) at least at one specific sensing position, and

b. at least one second lock or a second lock group reads at least only the second code on
the second surface (2') of the key at the same sensing position,

c. so that the key (1) locks the first lock or the first lock group in a first position and the

second lock or the second lock group in a second position.
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21. The key (1) according to Claim 1 characterized in that there are five control heights (5)

provided for at least one shallow control groove (9, 9').

22. The key according to Claim 1, with a key tip (20) and a key bow (10), characterized in that
the codes (3, 3’) are initially realized identically on both said first and second surfaces (2, 2')
starting from the key tip (20) in the direction of the key bow (10}, and are realized continuously

differently, from a certain sensing position (4) onwards.
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