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(57) Abréegée/Abstract:

The invention relates to a locking arrangement having a lock cylinder (1/7) and a matching key (1); the key (1) having a flat key bit
(2) with a narrow spine (3), two broad sides (4) which run substantially parallel to one another, and coding notches (6a to 6f) on the
front (5), which Is opposite the spine, at coding positions (a to f) on the key bit; the lock cylinder (17) having a cylinder housing (18),
a cylinder core (20) which iIs mounted In a bearing hole (19) In the cylinder housing (18) and has a keyway (21) for insertion of the
Key bit (2), tumblers (23) which are located in core pin holes (26), interact with the coding notches (6a to 6f) on the key bit, and are
disposed at coding positions on the cylinder, said coding positions coinciding with coding positions (a to f) on the key bit when the
locking bit (2) Is Inserted as far as a stop (9) in the keyway (21), and a sensing member (23) which Is located In a supplementary
core hole (27) that extends transversely relative to the core pin holes (26) and senses a sensing point (/) on a broad side of the
kKey, the spacing (1), from the spine (3), of the sensing point (/) on a broad side of the key being greater than the spacing (s), from
the spine (3), of the apex of the coding notch (6d) that is cut-in to the deepest extent, the sensing point (/) being situated close to a
peripheral edge (11) of a coding notch (6b) which Is cut-in to a lesser extent than the coding notch (6d) that is cut-in to the deepest
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(57) Abrege(suite)/Abstract(continued):

extent In such a way that deepening, of the coding notch (6b) which Is cut-in to a lesser extent, to the depth of the coding notch
(6d) that Is cut-in to the deepest extent leads to disappearance of the sensing point (7). In order to improve protection against
unlocking, It is provided, first and foremost, that the supplementary core hole (27) Is between two immediately adjacent core holes

(26) and the sensing member (28) has a tip (29) by means of which the sensing point (/) on a broad side of the key situated
between two iImmediately adjacent coding positions (6b, 6¢) Is sensed.
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ABSTRACT

The invention relates to a locking arrangement having a lock cylinder (17) and a
matching key (1); the key (1) having a flat key bit (2) with a narrow spine (3), two broad sides (4)
which run substantially paralle! to one another, and coding notches (6a to 6f) on the front (5),
which is opposite the spine, at coding positions (a to f) on the key bit; the lock cylinder (17)
having a cylinder housing (18), a cylinder core (20) which is mounted in a bearing hole (19) in
the cylinder housing (18) and has a keyway (21) for insertion of the key bit (2), tumblers (23)
which are located in core pin holes (26), interact with the coding notches (6a to 6f) on the key
bit, and are disposed at coding positions on the cylinder, said coding positions coinciding with
coding positions (a to f) on the key bit when the locking bit (2) is inserted as far as a stop (9) In
the keyway (21), and a sensing member (28) which is located in a supplementary core hole (27)
that extends transversely relative to the core pin holes (26) and senses a sensing point (/) on a
broad side of the key, the spacing (t), from the spine (3), of the sensing point (7) on a broad side
of the key being greater than the spacing (s), from the spine (3), of the apex of the coding notch
(6d) that is cut-in to the deepest extent, the sensing point (7) being situated close to a peripheral
edge (11) of a coding notch (6b) which is cut-in to a lesser extent than the coding notch (6d) that
is cut-in to the deepest extent in such a way that deepening, of the coding notch (6b) which Is
cut-in to a lesser extent, to the depth of the coding notch (6d) that is cut-in to the deepest extent
leads to disappearance of the sensing point (7). In order to improve protection against
unlocking, it is provided, first and foremost, that the supplementary core hole (27) is between
two immediately adjacent core holes (26) and the sensing member (28) has a tip (29) by means
of which the sensing point (7) on a broad side of the key situated between two immediately

adjacent coding positions (6b, 6¢) Is sensed.

22037405.1
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Locking Arrangement Comprising a Lock Cylinder and a Matching Key

The invention relates to a locking arrangement having a lock cylinder and a matching
key; the key having a flat key bit with a narrow spine, two broad sides which run substantially
parallel to one another, and coding notches on the front, which is opposite the spine, at coding
positions on the key bit; the lock cylinder having a cylinder housing, a cylinder core which is
mounted In a bearing hole in the cylinder housing and has a keyway for insertion of the key bit,
tumbiers which are located in core pin holes, interact with the coding notches on the key bit, and
are disposed at coding positions on the cylinder, said coding positions coinciding with coding
positions on the key bit when the locking bit is inserted as far as a stop in the keyway, and a
sensing member which is located in a supplementary core hole that extends transversely
relative to the core pin holes and senses a sensing point on a broad side of the key, the
spacing, from the spine, of the sensing point on a broad side of the key being greater than the
spacing, from the spine, of the apex of the coding notch that is cut-in to the deepest extent, the
sensing point being situated close to a peripheral edge of a coding notch which is cut-in to a
lesser extent than the coding notch that is cut-in to the deepest extent in such a way that
deepening, of the coding notch which is cut-in to a lesser extent, to the depth of the coding
notch that is cut-in to the deepest extent leads to disappearance of the sensing point. A locking
arrangement of this kind is known from DE 27 38 313 C2.

The locking arrangement described there has core pins located in core holes, the core
pins sensing the coding notches of a flat key. At the same axial level as one of the core pins,
there are respective sensing members in supplementary core holes that run transverse to the
core pin holes, the sensing members sensing the tip region of the core pins when the core pin
enters the conding notch assigned to it. In the case of a key for which the notch depth of the
coding notch is too small, the two sensing stub ends of the sensing member interact with a

portion of the core pin of smaller diameter, so that they release blocking steps against which a

hosuing pin engages when the cylinder core is rotated.

A further locking arrangement is described by US 3,742,744. The key described in said
document has a flat key bit, a narrow spine, a front which is opposite the spine, and two broad
sides which run parallel to one another and are provided with profiled grooves and profiled ribs
disposed between the profiled grooves. The key front is provided with a large number of coding

notches cut-in to individual depths. Each of the coding notches has an apex. The apex is

22037405.1 1
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spaced from the spine of the locking bit. One of the apexes is at a minimum distance from the
spine of the key bit. This is the coding notch that is cut-in to the deepest extent. The coding
notches are spaced equally from one another and are situated at coding positions. The
individual coding positions are equally spaced apart from one another. A sensing point, which is
in the form of a recess and can be sensed by a supplementary tumbler pin that is mounted in a
core hole, Is also located on the broad side of the key. The distance by which the sensing point
IS spaced from the spine of the key corresponds substantially to the distance from the apex of
the coding cutout that is cut-in to the deepest extent to the spine. The associated lock cylinder
has a housing, a core which can be rotated in a bearing hole in the housing, and a large number
of tumblers. The tumblers are located in core holes and housing holes and are in the form of
pins which prevent the core from rotating when a key is not inserted. The tumbler pins are
equally spaced apart from one another in the core, in the direction of extent of a keyway, and
are positioned at coding positions. If the matching key is inserted into the keyway as far as a
stop position, the coding positions of the key bit coincide with the coding positions of the lock

core, so that the tips of the core pins engage in the coding notches.

A customary method of opening such lock cylinders is the so-called bump key method in
which keys are used, the coding notches of which are cut-in to the maximum possible depth. In
principle, it suffices, for a bump key, to deepen the coding notches to a depth which
corresponds to the depth of the coding notch of the proper key that is cut-in to the deepest

extent.

In order to improve the protection of a lock cylinder of the generic type against uniocking
using the bump key method, provision is made first and foremost for the spacing of the sensing
point from the spine to be greater than the spacing, from the spine, of the apex of the coding
notch that is cut-in to the deepest extent. The sensing point on a broad side of the key is then
situated between two immediately adjacent coding positions and close to a peripheral edge of a
coding notch in such a way that deepening of said coding notch to the same depth as that of the
coding notch that is cut-in to the deepest extent leads to disappearance of the sensing point.
The coding notch is usually produced using a grinding disk which has an angular grinding
profile. If the coding notch which is adjacent to the sensing point is deepened using this grinding
disk, the sensing point is ground away. Since the sensing point is situated between two coding
positions, it is also situated between two tumbler pins. The supplementary tumbler pin which

senses the sensing point can now not be held in the correct position by a portion of the broad

22037405.1 .
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side of the key. If this supplementary tumbler pin interacts with a supplementary housing pin,
the supplementary housing pin cannot be moved out of a blocking position. The sensing point
can be associated with a profiled rib. If the profiled rib is removed, the supplementary tumbler

pin likewise cannot be held in the correct position. In a preferred refinement of the invention,
provision iIs made for the sensing member to be a pin which is guided in a core hole, at least
regions of the head of said pin being situated in an opening which can be moved to a position in
which it is aligned with a housing-pin hole. When an attempt is made to open the lock cylinder
according to the invention using the bump key method, the core pins which are situated in the
coding notches and the housing pins which are associated with the core pins can be moved to a
release position. As a result, the cylinder core can be rotated. Said cylinder core can be rotated
up to the point where the core hole in which the supplementary tumbler is situated is moved to a
position in which it is aligned with a housing hole. The housing pin can then enter the core hole,
which is not filled or is at any rate partially filled by the head of the supplementary tumbler,
under the action of the spring which is associated with said housing pin. If the opening in the
supplementary core hole does not provide any bevels, the housing pin will be captured in the

supplementary core hole.

The invention also relates to a lock cylinder for a locking arrangement, having a cylinder
housing which has a cylinder core that is mounted in a bearing hole in the cylinder housing and
has a keyway for insertion of a key bit of a key; core pins for entry into coding notches of the key
bit, which are disposed at coding positions on the cylinder and are situated in core pin holes
which are open to the bearing hole; and a sensing member for sensing a sensing point on a

broad side of the key between two immediately adjacent core pins.

In order to achieve the object cited in the introductory part, provision is made, in the case
of this lock cylinder, for the spacing of the tip of the sensing member from the opening in the
bearing hole for the pin tumbler to be less than the length of the longest core pin. This results in

the locking-related advantages described above.
The invention also relates to a key for the locking arrangement described above. The

sensing point on a broad side of the key can be in the form of a recess in the broad side or a

projection on the broad side.

22037405.1 3
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An exemplary embodiment of the invention will be explained below with reference to
accompanying drawings, in which:

Fig. 1 shows a plan view of a key;

Fig. 2 shows a partially broken-away side view of a lock cylinder;

Fig. 3 shows a cross-section through the lock cylinder in accordance with line li-Il with a

proper key inserted;

Fig. 4 shows an illustration according to Fig. 3 but with the cylinder core rotated through 90° in

the clockwise direction:

Fig. 5 shows an illustration according to Fig. 3 but with a key without a profiled rib 16;

Fig. 6 shows an illustration according to Fig. 4 with a key according to Fig. 5 and with a

captured housing pin 24;

Fig. 7 shows an illustration according to Fig. 3 with a key inserted, in which however the coding

notch 6b has been deepened to the level of the dashed line 10 in Fig. 1;

Fig. 8 shows an illustration according to Fig. 4 with a key according to Fig. 7 and with a

captured housing pin 24; and

Fig. 9 shows the detalil IX from Fig. 2.

The key 1 illustrated in Figure 1 has a bow 12 and a locking bit 2 projecting from the
bow. The locking bit 2 has, in its direction of extent, at least two profiled grooves 14, 15 which
run parallel to one another. A profiled rib 16 extends between the two profiled grooves 14, 15.
The dashed line 8 indicates a spacing r from the spine 3 of the flat locking bit 2, it being possibie
for indented coding notches 6a to 6f to be cut into the front 5 of the key as far as said spacing.
The apexes of the flanks of the coding notches 6a to 6f, which flanks can run obliquely to one

another, are then situated at line 8 for the deepest possible notch.

22037405.1 4
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A line 10 for the maximum notch depth for the individual key is illustrated parallel to line
8. At least one apex of a coding notch that is cut-in to the deepest extent is situated at said line
10, which is spaced from the spine 3 by the distance s. In the exemplary embodiment, this is the
coding notch 6d.

The locking bit 2 has a total of six coding positions a to f. Other exemplary embodiments
(not illustrated) may have more or fewer coding positions.

Reference numeral 7 denotes a sensing point which is situated on the broad side 4 of
the locking bit 2. The sensing point 7 is not profiled in the exemplary embodiment. However,
said sensing point may also be formed by a recess or a projection. The sensing point 7 is
spaced from the spine 3 by the dimension t. The dimension t is greater than the dimension s
which relates to the spacing, from the spine, of the apex of the coding notch 6d that is cut-in to
the deepest extent. The sensing point 7 is situated between the coding positions b and ¢, that is
to say between the two apexes of the coding notches 6b and 6c. The sensing point 7 is situated
approximately in the middle between the two coding positions b and c. In any event, the sensing
point 7 is situated closely adjacent to a peripheral edge 11 of the coding notch 6b. The coding
notch 6b is cut-in to a lesser depth than the coding notch 6d that is cut-in to the deepest extent.
Dashed lines and reference numeral 11' illustrate a subsequent deepening of the coding notch
6b. The sensing point 7 is situated between the peripheral edge 11 and a possible peripheral
edge 11" which can be produced by deepening. If the coding notch 6b is deepened to the depth
of the coding notch 6d of maximum depth, so that the apex of the coding notch 6b is spaced
from the spine 3 by the dimension s, the sensing point 7 disappears. Said sensing point is

removed when the coding notch 6b is ground down or milled.

In the exemplary embodiment, the sensing point 7 is situated on a profiled rib 16 which
IS Interrupted by at least one coding notch. If only this profiled rib 16 is removed, the level of the

sensing point 7 likewise changes.

The lock cylinder 17 has a housing 18 with a bearing hole 19 in which a cylinder core 20
IS rotatably mounted. The cylinder core 20 has a keyway 21 into which the key bit 2 of the key 1
can be inserted, with the tip 13 leading, until the stop 9 of the key 1 butts against the end face of
the cylinder core 20. At this point, the coding positions a to f of the key bit 2 coincide with the
coding positions of the cylinder core 20. At these coding positions, the cylinder core has core

220374051 5
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holes 26 in which core pins 23 are situated. The flange portion 22 of the housing 18 has housing
holes 31 which are aligned with the core holes 26 and in which core pins 24 are situated, said

core pins being acted on by a spring 25 in the direction of the keyway 21.

Insertion of the appropriate key 1 into the keyway 21 results in the core pins 23, which
are supported in the coding notches 6a to 6f by way of their tips, being sorted such that the end
faces of said core pins are situated in the cylindrical lateral surface of the cylinder core 20, so

that the cylinder core 20 can be rotated.

A supplementary tumbler pin 28 with a head 30 and a sensing tip 29 is located in a
supplementary core hole 27 which extends transverse to the core pin holes 26. The shank 29',
which extends between the sensing tip 29 and the head 30, is guided in a hole portion 27' of the
core hole, which hole portion has a small diameter. The tip 29 is level with the sensing point 7.
The supplementary tumbler pin 28 is therefore supported, by way of its sensing tip 29, on the rib
16 of the locking bit 2.

The supplementary core hole 27 is located between two core pin holes 26. The head 30
IS located in a portion 27" of the core hole 27, which portion has an enlarged diameter. The
head 30 has a round, enlarged cross-section, so that regions of said head project into the
portion 27" of enlarged diameter, which portion can be moved to a position in which it is aligned
with the housing-pin hole 31. If the end face of the head 30 is held in the cylindrical lateral plane
of the cylinder core 20, that end face of the housing pin 24 which faces the cylinder core 20

slides over the end face of the head 30. For this, the tip 29 has to be supported on the sensing

point 7.

The position of the radial hole 27, which extends transverse to the core pin hole 26, is at
a spacing k from the opening 32 by which the core pin hole 26 opens into the bearing hole 19.
The sum of the spacing dimensions k and t corresponds to the diameter of the cylinder core 20.

There I1s at least one core pin 23 which is longer than the spacing dimension k.

In the case of a proper key being inserted into the keyway 21, the supplementary
tumbler pin 28 is held in a correct position in which a portion of the outer face of the head 30 is

situated in the cylindrical lateral plane of the cylinder core 20. If the cylinder core 20 is rotated, a

22037405.1 6
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region of the outer face of the head 30 slides across over the housing pin 24. The housing pin
24 cannot enter the portion 27" of the core hole 27.

However, if a key without a rib 16 is inserted into the keyway 21, the operating position
lllustrated in Figure 6 is reached after rotation through 90° in the clockwise direction. In this
position, the housing pin 24 can enter the core hole 27" and is captured there. The core cannot
be rotated further out of this position.

If the key illustrated in Figure 1 is changed to the effect that the coding notch 6b is
deepened, so that the two peripheral edges 11' meet at an apex 6' which is at the dimension s
from the spine 3, this key no longer has a sensing point 7. Said sensing point was located in the
material which has been removed. If, using a key which has been prepared in this way or using
a key in which all the coding notches 6a to 6f have been cut-in to the dimension s orr, an
attempt is made to actuate the lock cylinder, the supplementary tumbler pin 28 cannot therefore

be moved to the above-described correct position or held there.

If the bump opening method is used with a key which has been prepared in this way and
the housing pin 24 is moved to a release position, the cylinder core 20 can be rotated through
90° to the position illustrated in Figure 8 but, since the supplementary tumbler pin 28 is not held
In Its correct position, the head 30 can enter the core hole 27". A capturing free space is created
for entry of the housing pin 24 as soon as the housing-pin hole 31 for said housing pin has been

moved to a position in which it is aligned with the core hole 27" which forms a capturing hole.

In one exemplary embodiment (not illustrated), the capturing hole 27" can be formed
such that the housing pin 24 which enters the capturing hole 27" has only the function of
blocking further rotation. However, the cylinder can then be rotated back again by providing a
bevel or the like.

All features disclosed are (in themselves) pertinent to the invention. The disclosure
content of the associated/accompanying priority documents (copy of the prior application) is
also hereby incorporated in full in the disclosure of the application, including for the purpose of
Incorporating features of these documents in claims of the present application. The subsidiary

claims characterize, in their optionally subordinated wording, independent inventive

22037405.1 7
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1 developments of the prior art, in particular in order to file divisional applications based on these

2 claims.

22037405.1 8
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WE CLAIM:
1. A locking arrangement comprising:

a lock cylinder; and

a matching key having a flat key bit with a narrow spine, two broad sides which run
substantially parallel to one another, and coding notches on the front, which is opposite the spine,
at coding positions on the key bit;

the lock cylinder comprising:

a cylinder housing;

a cylinder core, which is mounted in a bearing hole in the cylinder housing and has a
keyway for insertion of the key bit each of said coding notches having a depth, one of which is at
least as great as the depth of any other coding notch to provide a deepest coding notch;

tumblers, which are located in core pin holes and interact with the coding notches on
the key bit, and which are disposed at coding positions on the cylinder, said coding positions
coinciding with coding positions on the key bit when the locking bit is inserted as far as a stop in
the keyway, and

a sensing member, which is located in a supplementary core hole that extends
transversely relative to the core pin holes and senses a sensing point on a broad side of the key,

the key further comprising a spacing from the spine of the sensing point on a broad side of
the key, the spacing being greater than a spacing, from the spine, of the apex of the deepest
coding notch;

the sensing point being located close to a peripheral edge of a coding notch which is cut-in
to a lesser extent than the deepest coding notch in such a way that deepening a coding notch
which is cut-in to a lesser extent to the depth of the deepest coding notch leads to disappearance
of the sensing point,

the supplementary core hole being located between two immediately adjacent core holes
and the sensing member having a tip by means of which the sensing point on a broad side of the
key situated between two immediately adjacent coding positions is sensed.

2. The locking arrangement according to claim 1 wherein the sensing point is associated with
a profiled rib.
3. The locking arrangement according to claim 1 or claim 2, wherein the sensing member is a

pin which is guided in the core hole, at least regions of the head of said pin opposite from the tip
being situated in an opening which can be brought into an overlapping position with respect to a

9
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housing-pin hole and has a shape in cross-section that allows entry of the housing pin disposed in
the housing hole.

4. The locking arrangement according to any one of claims 1 to 3 wherein, when the sensing
point disappears or when the key width is reduced in the region of the sensing point, a housing pin
which is mounted in a housing-pin hole butts against a blocking step or is captured, when the
cylinder core rotates.

5. The lock cylinder for the locking arrangement according to any one of claims 1 to 4,
wherein the cylinder core is mounted in a bearing hole in the cylinder housing and has a keyway
for insertion of a key bit of a key, the cylinder housing further comprising:

core pins, which are disposed at coding positions on the cylinder and are situated in core
pin holes that are open to the bearing hole, for entry into coding notches of the key bit; and

a sensing member for sensing a sensing point on a broad side of the key, the spacing of
the sensing end of the sensing member from the opening in the bearing hole for the core pin hole
being less than the length of the longest core pin, wherein the sensing end is a tip located
between two immediately adjacent core pins relative to the axis of rotation of the cylinder core.

6. The lock cylinder according to Claim 5, wherein the sensing member is a pin which is
guided in a core, at least regions of the head of said pin opposite from the tip being situated in an
opening, which is open at the bearing-hole end and can be brought into an overlapping position
with respect to a housing-pin hole, and has a shape in cross-section which allows entry of the:
housing pin that is disposed in the housing hole, the pin which is held by the sensing point
preventing entry of the housing pin into the opening by way of the end face of the head of said pin
in the cylindrical lateral surfacé of the cylinder core.

10
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