Cross-sectional profile for a flat key or the keyway of a cylinder lock

The invention relates to a cross-sectional profile for a flat key or the keyway of a
cylinder lock, to a flat key with such a cross-sectional profile, and to a cylinder lock with

a keyway for receiving such a flat key.

Flat keys are known from the prior art which have coded lateral surfaces having
longitudinal ribs or longitudinal grooves and extending in the longitudinal direction of the
key shank. The cross-sectional profile of the key shank defines a key profile with two
opposite lateral surfaces. The keyway of a cylinder lock suitable for this flat key must
consequently have a keyway profile which allows the flat key to be inserted into the
keyway; however, the keyway profile does not necessarily have to be identical to the

key profile.

A different design of the key profile between different key families is referred to as
profile variation and allows key hierarchies to be defined for hierarchically lockable
locking systems. For example, some cylinder locks may have a keyway profile that
allows the introduction of several different key profiles, while other cylinder locks only
allow the introduction of one specific key profile.

The profile variation is usually independent of the actual coding of the key by the key
features unique to each key, which are formed, for example, by locking notches, incision
millings or magnetic elements and are read in the lock by corresponding scanning

means, for example housing and core pins.

A major misuse scenario for cylinder locks of this type is what is referred to as electro-
picking. In electro-picking, a wire is inserted into the keyway and set in motion upwards
and downwards by an electric motor. The wire hits the scanning means, for example the

core pins, and vibrates them and subsequently also the housing pins, so that the



partition plane between the cylinder core and housing is released. This allows
unauthorized persons to open the cylinder lock.

For example, DE 101 34 894 Al shows a generic key profile for flat keys in which the
profile variations are formed by providing or omitting surface sections arranged in a grid-
like manner in the cross-sectional profile, which are formed by sinusoidally extending
profiling lines. In order to impede electro-picking, the profiling lines extend across the
centerline of the keyway so that the wire of the electro-picking tool gets caught on the
remaining surface sections. Such a key profile is also referred to as paracentric key
profile. However, this inevitably removes a lot of material from the key and greatly
reduces the stability of the key.

The object of the invention is to overcome these and other disadvantages of the state of
the art. Persons skilled in the art are to be provided with alternative designs for defining
profile variations. The object of the invention is, among other things, to create a key
profile for flat keys and matching cylinder locks which is structured as simply as possible
and is inexpensive to manufacture, is robust against mechanical stresses, and also

offers protection against misuse, in particular so-called electro-picking.

These and other objects are in particular solved by the features of the independent

patent claims.

A cross-sectional profile according to the invention for a flat key or the keyway of a
cylinder lock comprises a back surface, a first lateral surface and a second lateral

surface, in particular an opposite lateral surface.

The lateral surfaces extend in the vertical direction to the back surface and are arranged
offset from one another by a distance, which optionally varies along their extension. The
outline of the cross-sectional profile forms a preferably substantially rectangular base
profile. However, according to the invention, deviations from the rectangular shape are
provided in sections, which means that the cross-sectional profile can also project

beyond the base profile in sections.



According to the invention, the lateral surfaces of the cross-sectional profile each extend
at least in sections along sinusoidal profiling lines, the centerlines of the profiling lines
each lying within the base profile. With suitable dimensioning of the profiling lines, this
allows the realization of paracentric profiles in which the lateral surfaces project beyond
the centerline of the base profile. Further, sinusoidal profiling lines can be easily
produced and easily varied, for example by changing the phase position of the

sinusoidal curves relative to one another.

According to the invention, it may in particular be provided that the lateral surfaces each
extend at least in sections along a single sinusoidal profiling line. In this case, a
sinusoidal profiling line is defined for each lateral surface, along which the lateral

surfaces extend at least in sections.

On the one hand, such a cross-sectional profile can form the cross-section of a profiled
flat key. On the other hand, it may also form the cross-section of the keyway in the

rotatable core of a cylinder lock.

According to the invention, it may be provided that the centerlines of the profiling lines
are spaced apart and parallel to one another so that their distance corresponds
approximately to the distance of the lateral surfaces. In this case, the phase shift of the
profiling lines is thus approximately zero, and their distance corresponds approximately

to the thickness of the key or the keyway.

According to the invention, it may be provided that the centerlines of the profiling lines

do not extend parallel to one another.

For example, the profiling lines may extend at an angle a to the center plane of the
base profile, which is preferably approximately 5°, wherein the profiling lines approach
one another linearly along their extension from the back surface. In this case, the key is
thus wider in the area of its back surface than in the area of its key front, or the keyway
is narrower in the area of the center of the cylinder core than in the area of the outer

circumference of the cylinder core.



According to the invention, it may be provided that any number N, preferably two, of
sinusoidal variation lines, which intersect the profiling lines, are provided in addition to
the profiling lines, wherein, for forming variation ribs, the lateral surfaces extend at least
in sections along one of the variation lines. That is, the intersections of the variation
lines with the profiling lines form variation ribs. These may be selected to generate
hierarchical key-lock families, that is, they may or may not be provided as required in a
plurality of keys. The variation ribs are no key-specific codes.

The centerlines of the variation lines, like the centerlines of the profiling lines, preferably
lie within the base profile. Preferably, the variation lines are not in phase, but offset by a
phase offset of about 360°/N, particularly preferably about 180° if N=2.

In particular, it may be provided that, for forming first variation ribs, a number N1,
preferably two, of sinusoidal first variation lines are provided on the first lateral surface,
which are offset by a phase offset of about 360°/N1, particularly preferably about 180°,
and that, for forming second variation ribs, a number N2, preferably two, of sinusoidal
second variation lines are provided on the second lateral surface, which are offset by a
phase offset of about 360°/N2, particularly preferably about 180°. For example, two
variation lines, which are each offset by 180° with respect to one another, may be

provided on each of the two sides.

The centerlines of the variation lines may coincide and lie in the center plane of the
base profile. However, in other embodiments of the invention, the centerlines of the
variation lines may lie outside the center plane of the base profile. The centerlines of the
variation lines may be parallel to the center plane of the base profile, but they may also
be at an angle f to the center plane of the base profile, which is preferably
approximately 5°, and linearly diverge in their extension from the back surface. The
profiling lines and the variation lines preferably have substantially the same period
duration T. A first variation line may have a phase shift in the range of about 75° to

about 105°, preferably about 90°, with respect to a first profiling line.

Preferably, the amplitude of the profiling lines is at least half of the distance of the lateral

surfaces. In other words, the amplitude is at least half the material thickness of the key



shank or at least half the width of the keyway. This ensures that the cross-sectional
profile is paracentric, i.e., the lateral surfaces project in sections beyond the centerline
of the base profile, making it more difficult to pick the lock. The profiling lines and the
variation lines may have substantially the same amplitude. However, it may also be
provided that the profiling lines and the variation lines have a different amplitude, at
least in sections. In this case, it may be provided that the profiling lines project in
sections beyond the base profile, i.e., the outline of the cross-sectional profile. On the
key, this design is expressed by a projecting profile rib, and in the keyway by a

correspondingly wide profile groove.

Further, the invention relates to a flat key with a cross-sectional profile according to the
invention. Such a flat key comprises two longitudinally profiled key lateral surfaces,
which extend at least in sections along the profiling lines and optionally variation lines of
the cross-sectional profile, a key back surface and an optionally encoded key front
surface. According to the invention, the profile ribs and the variation ribs extend along

the entire shank on both sides of the flat key.

The flat key may have a key bow and a key tip, wherein, in possible embodiments of the
invention, the amplitudes of the profiling lines and the variation lines are smaller in the
area of the key tip than in the area of the key bow. In other words: The flat key is
narrower in the area of its tip than in the area of its bow, wherein no changes are
provided in the positioning and the extension of its profile ribs and variation ribs; only
the amplitudes of the profiling lines and the variation lines are reduced. For example,
the flat key may be designed about 20 % to about 80 % narrower in the area of the key
tip than in the area of the key bow. The narrower area can, for example, extend over a
distance of 20 % to 50 % of the length of the flat key, wherein the transition to the
thicker area can be abrupt or smooth.

According to the invention, it may also be provided that the amplitudes of the profiling
lines and the variation lines of the cross-sectional profile of a flat key according to the
invention are reduced only in sections in the area between the key tip and the key bow,
in particular by about 20 % to 80 %. Those points at which the amplitudes are reduced

may preferably be areas of scanning positions at which the flat key has codes for being



read in the associated cylinder lock. In these embodiments, the flat key is thus narrower
in sections, so that the scanning elements in the associated cylinder lock must be
designed correspondingly in order to be able to scan the codes on the narrow key
shank. This is independent of the design of the keyway, which, in order to allow
insertion of the flat key, must be dimensioned with amplitudes of the profiling and
variation lines that at least match or exceed those of the flat key.

The invention further relates to a cylinder lock having a keyway for receiving a flat key,
the keyway being formed with a cross-sectional profile according to the invention.
Consequently, the keyway comprises two lateral surfaces, which extend at least in
sections along the profiling lines and optionally the variation lines of the cross-sectional

profile.

According to the invention, it may be provided that at least one lateral surface of the
keyway has a trapping calotte to prevent or impede electro-picking. The trapping calotte
may be designed as a sinusoidal undercut of the lateral surface around a baseline. That
is, the lateral surface of the keyway does not extend exactly along the predetermined
sinusoidal profiling line or variation line, but has an undercut. Preferably, this undercut
may extend along the entire length of the keyway, i.e., over all scanning positions in the
cylinder core, to make electro-picking more difficult at each scanning position. In
possible embodiments, the predetermined profiling line or variation line of a lateral
surface may serve as the baseline of the sinusoidal undercut. Preferably, the design of
the sinusoidal undercut is selected such that it can be well integrated into the
predetermined profiling line or variation line of the lateral surface. For example, the
amplitude of the sinusoidal undercut may be less than the amplitude of the profiling line,

for example about 20 % to 50 % of the amplitude of the profiling line.

The baseline may extend at an angle of about 60° to about 90° to the center plane of
the base profile of the cross-sectional profile. This angle depends primarily on the

positioning of the trapping calotte along the profiling line.

For reading codes on the key front surface of a flat key according to the invention, at

least one core pin may be provided in a cylinder lock according to the invention, which



core pin is of hip-shaped design at its end projecting into the keyway and has a
scanning surface. The scanning surface may be designed symmetrically or optionally
also asymmetrically with respect to the longitudinal axis of a substantially cylindrical
base body of the core pin. The scanning surface may extend linearly substantially along
the entire diameter of the cylindrical base body. The scanning surface may also extend
linearly along a portion of the diameter of the cylindrical base body. In the cylinder lock,
also differently designed core pins, for example core pins with a symmetrically designed
scanning surface and core pins with an asymmetrically designed scanning surface, may

be provided.

The invention further relates to a locking system comprising one or more flat keys

according to the invention and one or more cylinder locks according to the invention.

In particular, it may be provided that a locking hierarchy is formed by designing the
cross-sectional profiles of the flat keys and those of the cross-sectional profiles of the
keyways differently and hierarchically. For example, individual cylinder locks can be
designed with keyways that only allow the insertion of selected flat keys, and other
cylinder locks can have keyways in which (for example, by milling out all variation ribs)
all flat keys can be inserted. The design of such hierarchical key families is basically

known to the skilled person.

In preferred embodiments of the locking system, it may be provided that the flat key has
a cross-sectional profile in which the centerlines of the variation lines lie outside the
center plane of the base profile, and that the cylinder lock comprises at least one core
pin which is of hip-shaped design at its end projecting into the keyway in order to scan

the codes of the flat key lying outside the center plane of the base profile.

Further features according to the invention optionally emerge from the claims, the

description of the exemplary embodiments, and the figures.

The invention is now further explained on the basis of non-exclusive and/or non-limiting

exemplary embodiments.



Figs. 1a to 1c show views of an embodiment of a cross-sectional profile according to the
invention;

Fig. 2 shows a view a further embodiment of a cross-sectional profile according to the
invention;

Figs. 3a to 3b show views of an embodiment of a cross-sectional profile according to
the invention;

Figs. 4a to 4b show views of an embodiment of a key according to the invention and a
keyway according to the invention;

Fig. 5 shows a view of an embodiment of a keyway according to the invention;

Figs. 6a to 6¢c show a schematic three-dimensional view and schematic lateral views of
a first embodiment of a core pin for a cylinder lock according to the invention;

Figs. 6d to 6e show a schematic sectional view of a cylinder lock and a flat key using a
conventional core pin and a core pin according to the invention;

Figs. 6f to 6g show a schematic three-dimensional view and a schematic lateral view of
a second embodiment of a core pin for a cylinder lock according to the invention.

Figs. 1a to 1c show views of an embodiment of a cross-sectional profile 1 according to
the invention, wherein Fig. 1a shows the cross-section of a resulting flat key, while Fig.
1b and Fig. 1c show the designs of the profiling lines and the variation lines.

The cross-sectional profile 1 comprises a back surface 2, an upper first lateral surface 4
and a lower second lateral surface 4’. The two lateral surfaces 4, 4’ extend in the
vertical direction, i.e., in the normal direction or at an angle of 90°, to the back surface 2.
The lateral surfaces 4, 4’ are arranged offset to one another by a distance 5, which, in
this exemplary embodiment, is constant along their extension. In the design as a flat
key, the distance 5 is the material thickness of the flat key. The outline of the cross-
sectional profile 1 defines a substantially rectangular base profile 6, which is shown

purely schematically in Fig. 1b.

The lateral surfaces 4, 4’ each extend in sections along sinusoidal profiling lines 7, 7’ or

sinusoidal variation lines 9, 9', respectively.



The profiling lines 7, 7° and the variation lines 9, 9’ are schematic construction lines
which are typically realized only in sections on the flat key or in the keyway and which
are used when defining the key profiles in order to form profile ribs 11, 11’ and variation
ribs 10, 10’. The centerlines 8, 8’ of the profiling lines 7, 7’ extend at a distance and
parallel to one another within the base profile 6. Thus, the distance of the profiling lines
7, 7’ corresponds approximately to the distance 5 of the lateral surfaces 4, 4’. In addition
to the profiling lines 7, 7°, two sinusoidal variation lines 9, 9’ are provided, which

intersect the profiling lines 7, 7.

The intersections form the variation ribs 10, 10’ in that the lateral surfaces extend along
one of the variation lines 9, 9’ in these sections and not along the profiling lines 7, 7°. In
this exemplary embodiment, the centerlines 12, 12’ of the variation lines 9, 9’ lie within
the base profile 6, i.e. on the centerline 22 of the base profile 6. The variation lines 9, 9’
are offset by a phase offset Ap of about 180°, wherein the periods T of the profiling lines

and the variation lines are substantially identical.

Fig. 2 shows a view of a further embodiment of a cross-sectional profile 1 according to
the invention. In this embodiment, the amplitudes of the profiling lines 7, 7’ and the
variation lines 9, 9’ differ in sections. In this specific example, one of the profiling lines 7

exceeds the base profile 6 in one section of the lateral surface 4.

Figs. 3a to 3b show views of a further embodiment of a cross-sectional profile 1
according to the invention. This cross-sectional profile 1 has a base profile 6, which
tapers slightly conically starting from the back surface 2, wherein this taper is
approximately 5°. Fig. 3a shows a correspondingly designed flat key 16; Fig. 3b
schematically shows the arrangement of the construction lines for this cross-sectional

profile 1.

In this embodiment, the centerlines 8, 8’ of the sinusoidal profiling lines 7, 7’ extend at
an angle a to the central plane 22 of the base profile 6, which is approximately 5°, and
the profiling lines 7, 7’ linearly approach one another along their extension from the

back surface 2. In contrast, the centerlines 12, 12’ of the variation lines 9, 9’ extend in

the exact opposite direction at an angle 3 to the central plane 22 of the base profile 6,
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which is approximately 5°, wherein the variation lines 9, 9’ linearly diverge in their

extension from the back surface 2.

In the area of the first lateral surface 4, two sinusoidal first variation lines 9 are provided
for forming first variation ribs 10, which are offset by a phase offset of about 180°.
Analogously, two sinusoidal second variation lines 9’ are provided on the second lateral
surface 4’ for forming second variation ribs 10°, which are offset by a phase offset of
180°.

For their part, these two groups of variation lines are out of phase with one another in
such a way that variation ribs 10, 10’ are each defined alternately by one of the four
variation lines 9, 9’ both on the first lateral surface 4 and on the second lateral surface
4’. This allows a particularly easy and structured definition of a plurality of profile

variations for forming profile hierarchies.

This exemplary embodiment also shows that the variation lines 9, 9’ have a
substantially bigger amplitude than the profiling lines 7, 7°. The advantage is that the
pitch of the profile ribs 11, 11’ is flatter than the pitch of the variation ribs 10, 10’. This is
particularly clearly visible in Fig. 3a. Consequently, a longitudinal groove L is formed
between the tips of a profile rib 11, 11’ and a variation rib 10, 10’ in this embodiment,
which can be used particularly advantageously for securely inserting the key into the

keyway.

Figs. 4a to 4b show views of an embodiment of a key 16 according to the invention and
a keyway 13 according to the invention. The flat key 13 comprises two longitudinally

profiled key lateral surfaces 17, 17°, which extend in sections along the profiling lines 7,
7’ and variation lines 9, 9’ of the cross-sectional profile 1, a key back surface 18 and an

optionally encoded key front surface 19.

Further, the flat key 16 comprises a key bow 20 and a key tip 21, wherein the
amplitudes of the profiling lines 7, 7° and the variation lines 9, 9’ are smaller in the area
of the key tip 21 than in the area of the key bow 20, in particular smaller by about 50 %.

In this exemplary embodiment, the area of reduced amplitude extends over about 20 %
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of the length of the key shank. Fig. 4b is a top view of the keyway 13 with the key

inserted, wherein the key tip 21 is visible.

Fig. 5 shows a view of an embodiment of a keyway 13 according to the invention in a
cylinder lock designed to receive a flat key 16. The keyway 13 comprises two lateral
surfaces 4, 4’, which extend in sections along the profiling lines 7, 7' and variation lines
9, 9’ of the cross-sectional profile 1, and has a rectangular base profile 6 with a
centerline 22. The cross-sectional profile 1 is paracentric, since at least one of the

profile ribs 11 projects beyond the baseline 22.

The two lateral surfaces 4, 4’ each have a trapping calotte 14, 14’, which is designed as
a sinusoidal undercut around a baseline 15, 15’. This makes it more difficult to scan the
codes in the cylinder core (which, in the present embodiment, are located on the right-
hand side). The needles of the electro-picking tool would be inserted from the left, i.e.,
the area of the back surface 2, and attempt to advance to the area of the front surface
3, i.e., to the right. As these scanning needles move back, they get caught on the

trapping calottes, causing the scanning attempt to fail.

Since the trapping calottes 14, 14’ are formed as undercuts, i.e., cutouts of the profile
ribs 11, 11°, they do not interfere with the insertion of an authorized key into the keyway
13, though. In this exemplary embodiment, the baselines 15, 15’ extend along the

profiling line 7, 7’ of the lateral surface of the keyway 13 provided at this point.

In this exemplary embodiment, the baselines 15, 15’ of the sinusoidal undercuts extend
at an angle y or & of about 60° to about 90° to the center plane 22 of the base profile 6
of the cross-sectional profile 1. The amplitudes of the undercuts forming the trapping
calottes 14, 14’ are substantially smaller than the amplitudes of the profiling lines 7, 7’

and approximately in the range of 10 % to 20 % thereof.

Figs. 6a to 6¢c show a schematic three-dimensional view and schematic lateral views of
a first embodiment of a core pin 23 for a cylinder lock according to the invention. In this
exemplary embodiment, the cylinder lock is designed to read codes on the key front

surface 19 of a flat key 16 according to the invention. For this purpose, core pins 23 with
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a special geometry are provided which project into the keyway 13. At least one of the
core pins 23 is of hip-shaped design at its end projecting into the keyway 13 and has a
scanning surface 24. The specially shaped, hip-shaped end region enables the
scanning surface 24 to selectively scan codes of the key front surface 19. Conventional
core pins with a conical tip and a substantially circular scanning surface, however,
would get caught on the sinusoidally profiled lateral surfaces of the flat key 16 or at least
provide an incorrect scanning result. In particular, if the tip angle, i.e., the angle at the
conical tip of a conventional core pin, is too small, it would potentially get caught on the
lateral surfaces. If the extent of the scanning surface of the conventional core pin is too

large, it cannot follow the sinusoidal profiling of the flat key.

For clarification, this function is shown in simplified form in Fig. 6d and Fig. 6e using the
example of a flat key 16 according to the invention with a sinusoidal profiling. Due to the
sinusoidal profiling, the code 26 is not located centrally at this scanning position of the
flat key 16, but eccentrically to the center plane 22 of the base profile of the flat key 16.
Consequently, the conventional core pin 27 shown in Fig. 6d with its conical tip and
centered scanning surface 28 cannot read the actual code 26, but penetrates too far
into the key profile. In contrast, the core pin 23 designed according to the embodiment
shown in Figs. 6a to 6c is of hip-shaped design at its end projecting into the keyway 13
and has a scanning surface 24, which extends essentially linearly along its entire
diameter. This specially designed hip-shaped end region enables the core pin 23 to

correctly scan the eccentric codes 26 with its scanning surface 24,

In the exemplary embodiment of the core pins according to Figs. 6a to 6c, the scanning
surface 24 of the core pin 23 is designed substantially symmetrically to the longitudinal
axis 25 of the base body of the core pin 23. The laterally arranged guide does not count
as part of the base body. The lateral surfaces of the hip-shaped end form substantially

identical angles of approximately 45° with the central longitudinal axis 25.

Figs. 6f to 6g show a schematic three-dimensional view and a schematic lateral view of
a second embodiment of a core pin 23 for a cylinder lock according to the invention. In
this exemplary embodiment, the core pin 23 has a hip-shaped end region, which

extends asymmetrically to the longitudinal axis 25 of the cylindrical base body.
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The scanning surface 24 is located entirely on one side of the longitudinal axis 25 of the
base body of the core pin 23 so that the lateral surfaces of the formed hip form different
angles with the longitudinal axis 25. Thus, the scanning surface 24 is formed
asymmetrically to the longitudinal axis 25. This allows the particularly targeted insertion
of the scanning surface into a code on the key front surface 19 of the flat key 16.

Embodiments of cylinder locks according to the invention are also provided, in which
both core pins with scanning surfaces 24 arranged symmetrically to the longitudinal axis
25 and core pins with scanning surfaces 24 arranged asymmetrically to the longitudinal
axis 25 are provided.

The invention is not limited to the illustrated embodiments, but rather comprises any flat
keys/cylinder locks or locking system according to the following patent claims. In
particular, the optionally used term “incision milling” is not limited to cutouts formed by

means of a milling tool but it comprises cutouts formed by any means.
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Claims

1. A cross-sectional profile (1) for a flat key or the keyway of a cylinder lock,
comprising a back surface (2), a first lateral surface (4) and a second lateral
surface (4’), wherein

a. the lateral surfaces (4, 4’) extend in the vertical direction to the back
surface (2),

b. the lateral surfaces (4, 4’) are arranged offset to one another by a distance
(5), which optionally varies along their extension, and

c. the outline of the cross-sectional profile (1) defines a preferably
substantially rectangular base profile (6),

characterized in that

d. the lateral surfaces (4, 4’) each extend at least in sections along sinusoidal
profiling lines (7, 7°), wherein

e. the centerlines (8, 8’) of the profiling lines (7, 7°) lie within the base profile

(6).

2.  The cross-sectional profile (1) according to claim 1, characterized in that the
centerlines (8, 8’) of the profiling lines (7, 7°) are spaced apart and extend parallel
to one another so that their distance corresponds approximately to the distance (5)
of the lateral surfaces (4, 4).

3. The cross-sectional profile (1) according to claim 1, characterized in that the
centerlines (8, 8’) of the profiling lines (7, 7°)
a. extend at an angle o to the center plane (22) of the base profile (6), which
is preferably approximately 5°, and
b. linearly approach one another along their extension from the back surface

).

4.  The cross-sectional profile (1) according to one of claims 1 to 3, characterized in
that, in addition to the profiling lines (7, 7’), any number N, preferably two, of
sinusoidal variation lines (9, 9’), which intersect the profiling lines (7, 7°), are
provided, wherein
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a. for forming variation ribs (10, 10’), the lateral surfaces (4, 4’) extend at
least in sections along one of the variation lines (9, 9’), and

b. the centerlines of the variation lines (9, 9’) lie within the base profile (6),
and

c. the variation lines (9, 9’) are offset by a phase offset of about 360°/N,
particularly preferably about 180°.

The cross-sectional profile (1) according to claim 4, characterized in that

a. for forming first variation ribs (10), a number N1, preferably two, of
sinusoidal first variation lines (9) are provided on the first lateral surface
(4), which are offset by a phase offset of about 360°/N1, particularly
preferably about 180°, and

b. for forming second variation ribs (10’), a number N2, preferably two, of
sinusoidal second variation lines (9’) are provided on the second lateral
surface (4’°), which are offset by a phase offset of about 360°/N2,
particularly preferably about 180°.

The cross-sectional profile (1) according to one of claims 1 to 5, characterized in
that the centerlines (12, 12’) of the variation lines (9, 9’) coincide and lie in the
center plane (22) of the base profile (6).

The cross-sectional profile (1) according to one of claims 1 to 5, characterized in
that the centerlines (12, 12’) of the variation lines (9, 9’) lie outside the center
plane (22) of the base profile (6).

The cross-sectional profile (1) according to claim 7, characterized in that the
centerlines (12, 12’) of the variation lines (9, 9’)
a. extend at an angle p to the center plane (22) of the base profile (6), which
is preferably approximately 5°, and
b. linearly diverge in their extension from the back surface (2).

The cross-sectional profile (1) according to one of claims 1 to 8, characterized in
that the profiling lines (7, 7’) and the variation lines (9, 9’) have substantially the
same period duration T.
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The cross-sectional profile (1) according to one of claims 1 to 9, characterized in
that the amplitude of the profiling lines (7, 7°) is at least half the distance (5) of the
lateral surfaces (4, 4°).

The cross-sectional profile (1) according to one of claims 1 to 10, characterized in
that the profiling lines (7, 7°) and the variation lines (9, 9’) have substantially the
same amplitude.

The cross-sectional profile (1) according to one of claims 1 to 10, characterized in
that the profiling lines (7, 7’) and the variation lines (9, 9’) have a different
amplitude at least in sections.

A flat key (16) with a cross-sectional profile (1) according to one of claims 1 to 12,
comprising two longitudinally profiled key lateral surfaces (17, 17’), which extend
at least in sections along the profiling lines (7, 7°) and optionally the variation lines
(9, 9') of the cross-sectional profile (1), a key back surface (18) and an optionally
encoded key front surface (19).

The flat key (16) according to claim 13, characterized in that the flat key (16) has a
key bow (20) and a key tip (21), wherein the amplitudes of the profiling lines (7, 7°)
and the variation lines (9, 9’) are smaller in the area of the key tip (21) than in the
area of the key bow (20), in particular smaller by about 20 % to 80 %.

The flat key (16) according to claim 13 or 14, characterized in that the amplitudes
of the profiling lines (7, 7’) and the variation lines (9, 9’) are in sections reduced by
in particular about 20 % to 80 % in the area between the key tip (21) and the key
bow (20), preferably in the area of scanning positions at which a code is provided
for being read in the associated cylinder lock.

A cylinder lock with a keyway (13) for receiving a flat key (16) according to one of
claims 13 to 15, comprising two lateral surfaces, which extend at least in sections
along the profiling lines (7, 7°) and optionally the variation lines (9, 9’) of the cross-

sectional profile (1).
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The cylinder lock according to claim 16, characterized in that at least one lateral
surface has a trapping calotte (14), which is designed as a sinusoidal undercut
around a baseline (15, 15’°), the baseline (15, 15’) optionally extending along the
profiling line (7, 7°) and/or variation line (9, 9’) of the lateral surface.

The cylinder lock according to claim 17, characterized in that the baseline (15, 15’)
extends at an angle of about 60° to about 90° to the central plane (22) of the base
profile (6) of the cross-sectional profile (1).

The cylinder lock according to one of claims 16 to 18, characterized in that, for
reading codes on the key front surface (19) of a flat key (16) according to one of
claims 13 to 15, at least one core pin (23) is provided, which is of hip-shaped
design at its end projecting into the keyway (13) and has a scanning surface (24),
which is designed symmetrically or optionally asymmetrically to the longitudinal
axis (25) of the substantially cylindrical base body of the core pin (23).

The cylinder lock according to claim 19, characterized in that the scanning surface
(24) extends linearly substantially along the entire diameter of the cylindrical base
body.

The cylinder lock according to claim 19, characterized in that the scanning surface
(24) extends linearly along a section of the diameter of the cylindrical base body.

A locking system, comprising one or more flat keys (16) according to one of claims

13 to 15 and one or more cylinder locks according to one of claims 16 to 21.

The locking system according to claim 22, characterized in that

a. the flat key (16) has a cross-sectional profile (1) in which the centerlines
(12, 12’) of the variation lines (9, 9’) lie outside the center plane (22) of the
base profile (6), and

b. the cylinder lock comprises at least one core pin (23), which is of hip-
shaped design at its end projecting into the keyway (13) in order to scan
codes of the flat key (16) which lie outside the center plane (22) of the
base profile (6).
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The locking system according to claim 22 or 23, comprising multiple flat keys (16)
and multiple cylinder locks, characterized in that a locking hierarchy is formed by
designing the cross-sectional profiles (1) of the flat keys (16) and the cross-

sectional profiles (1) of the keyways (13) differently and hierarchically.



