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TITLE
Key and Rotary Cylinder Lock with Key
TECHNICAL FIELD

The present invention relates to a key according to the
preamble of claim 1 and to a rotary cylinder lock with
the key according to the preamble of claim 11.

PRIOR ART

EP 0 621 384 has disclosed a key with a matching rotary
cylinder lock. A control element which cooperates with
an additional tumbler of the rotor is arranged in the
shank of the key.

Although the keys and rotary cylinder locks according
to EP 0 621 384 are considered to be particularly
secure against manipulation, there is a great need to
increase the security against copying of a key and
rotary cylinder lock of this type even further by

further increasing the interrogation security.
SUMMARY OF THE INVENTION

Starting from this prior art, the invention is based on
an object of providing a key and a rotary cylinder lock
which is even more secure with respect to manipulation
attempts. Furthermore, the intention 1is preferably to
further increase the security against copying of a key
of this type, and the intention is also to increase the

number of locking permutations.

Such an object 1is achieved by the key according to the
subject matter of claim 1. According thereto, a key for
a rotary cylinder lock comprises a key grip and a key

shank which adjoins the key grip and extends along a
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longitudinal axis. The key shank comprises, on the
outer side thereof, control recesses, in particular
control bores, for positioning tumblers on the rotary
cylinder lock, and at 1least one control element
arranged movably in the key shank. The control element
has a control surface cooperating with a tumbler of the
rotary cylinder 1lock. Furthermore, the control shank,
in the region of the control element, has a tapered
cross section which is tapered in relation to the cross
section of the control recesses.

This tapering in the region of the control element
makes it possible for the tumbler which cooperates with
the control element to be formed with a greater freedom
of design, as a result of which space for additional
interrogation elements 1s <created in the —rotary
cylinder lock, in particular in the key channel. With
the tapering, it 1is thus possible to interrogate
further elements 1in the rotary cylinder lock, 1in

particular in the key channel.

The control element preferably protrudes out of the key
shank such that the control surface lies at a distance
from the outer side of the tapered cross section. The
protrusion of the control surface affords the advantage
that the contacting with the further tumbler enforces a

second, preferably movable, interrogation.

Particularly preferably, in the starting position, the
control surface lies in a plane which is defined by the
outer side of the key shank in the region of the
control recesses. Alternatively, the control surface
lies in a region between the outer side of the tapered

cross section and said plane.

Alternatively, the control surface lies flush with the
outer side of the tapered cross section, as a result of

which the compactness of the key is improved.
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Said control element preferably comprises a bolt
arranged in a bore in the key and a spring element, in
particular a compression spring, which spring element
subjects the bolt to a force which presses the control
element outward, as seen from the key shank. The bolt
has said control surface. By means of the spring force
outward, it is possible for a tumbler which cooperates
with the control element to be positioned outward.

Particularly preferably, the control element has two
bolts which extend along a common axis and are acted
upon by the same spring element, wherein the first bolt
protrudes over a first surface on the key shank or is
flush with said surface, and the second bolt protrudes
over a second surface on the key shank or is flush with
said surface. The two surfaces lie opposite each other
with respect to the longitudinal axis and in particular

provide the narrow side of the key.

In an alternative embodiment, the control element has

only one bolt which is arranged on one side of the key.

The key can therefore have the form of a turning key or
a non-turning key, wherein the control element 1is

equally usable.

The bolt preferably has a cylindrical, in particular
circular, cross section. The bolt can thereby be guided

optimally in the bore in the key.

The bore can be designed as a stacked bore or blind
bore or through bore. The bolt can be held by a sleeve
which 1is pressed into the bore and has a passage
opening through which the bolt extends.

The bolt is preferably provided with a control edge in

the region of the control surface, which control edge
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extends at an angle to the longitudinal axis. The

control edge 1is preferably a bevel encircling the bolt.

In a preferred embodiment, the tapered region forms the
end region of the key shank in the region of the key
tip opposite the key grip. In other words, the key
shank is designed with the tapered region in the region
of the key tip. Consequently, the control element is

preferably also arranged in the region of the key tip.

In another preferred embodiment, the tapered region is
arranged between key tip and key shank at a distance
from the key tip. In this embodiment, the key shank has
an elevation between the key tip and the tapered
region. This elevation 1is advantageous because an
additional interrogation element can be created, as is
explained further below. The elevation preferably has
the same cross section as the key shank and is a part
of the key shank.

In a further embodiment, there are at least two tapered
regions, wherein one of the tapered regions is in the
region of the key tip and another tapered region is
spaced apart from the key tip, or wherein the at least

two tapered regions are spaced apart from the key tip.

Particularly preferably, the elevation extends
transversely with respect to the longitudinal direction
of the key shank at maximum to the maximum extension of
the key shank. The extension of the elevation can be
variable such that the latter can be interrogated.

Particularly preferably, the key shank has a first
slope and a second slope, wherein the first slope rises
to the elevation, and wherein the second slope runs
toward the tapered region. Depending on the position of

the tapering, the first slope is part of the key tip.
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There 1s preferably precisely one single control
element, in particular per tapering. Alternatively,
there can also be a plurality of control elements which

lie offset with respect to one another along the key
shank.

The key serves for actuating a rotary cylinder lock as
claimed 1in «claim 11. According thereto, a rotary
cylinder lock comprises a stator, a rotor mounted
rotatably in the stator, with a key channel, and at
least one tumbler cooperating with the control element.
The tumbler comprises a stator pin mounted in the
stator and a rotor pin mounted in the rotor, wherein
rotor pin and stator pin are positionable from a
blocking position into a release position by the

control element.

In the blocking position, the rotor pin preferably
partially projects into the key channel. This partial
projection of the rotor pin gives rise in particular to
an advantage that the rotor pin can cooperate with the
tapered region when the key is pushed in. A first

interrogation would be conceivable.

Rotor pin and stator pin are preferably movable
radially outward from the blocking position into the
release position. The tumbler which cooperates with the
control element is therefore positioned outward, as
seen from the key channel. From the release position,
rotor pin and stator pin are movable radially inward.
In the Dblocking position, the stator pin preferably
projects from the stator into the rotor and is then
displaced into the stator during the movement from the
blocking position into the release position. The
movement radially outward takes place in particular in
a radial plane which runs centrally through the key

channel or through the axis of rotation of the rotor.
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The stator pin in the stator is preferably subjected to
a spring force by a stator spring, wherein the spring
force presses the stator pin and the rotor pin in the
direction of the key channel. By means of the stator
spring, the tumbler, which is positioned by the control
element, is always kept in the blocking position unless

the authorized key is inserted into the key channel.

Stator pin and rotor pin are mounted in a corresponding
stator bore and rotor bore.

Particularly preferably, the spring force of the spring
element of the control element mounted in the key is
greater than the spring force of the stator spring,
such that the control element moves the stator pin and
the rotor pin radially outward with respect to the key
channel when the control element comes into contact
with the rotor pin. The spring element in the key
therefore acts counter to the spring element in the

rotary cylinder lock.

In a development of the invention, the rotor pin is
mounted movably in a guide sleeve which projects into
the key channel. The guide sleeve 1is fixedly connected
to the rotor and cooperates with the tapered region. By
means of the cooperation between guide sleeve and the
tapered region, a further security interrogation can be

carried out.

In a development of the invention, in addition to the
tumbler, which cooperates and is positioned with the
control element, there is a further tumbler which
cooperates with the outer side of the tapered region
and 1is movable radially outward from a blocking

position into a release position.

The further tumbler preferably comprises a stator

sleeve mounted movably in the stator and a rotor sleeve
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mounted movably in the rotor, and a stator sleeve
spring acting on the stator sleeve. The stator sleeve
spring subjects the stator sleeve and the rotor sleeve
to a spring force in the direction of the key channel.
Furthermore, the rotor sleeve projects with an end side
into the key channel and is movable or arrangable over
said end side from the Dblocking position into the
release position by the outer side of the tapered
region.

Alternatively or additionally, the tapered region can
also cooperate with a tumbler comprising a rotor pin, a
stator pin and a stator spring.

The stator sleeve and the rotor sleeve, and also the
stator pin and rotor pin, are mounted movably in the
stator and rotor, respectively. The stator sleeve and
the rotor sleeve are movable radially outward from a
blocking position into a release position. In another
embodiment, the stator sleeve and the rotor sleeve are
movable radially outward from a blocking position over
the release position and subsequently radially inward
into the release position. Stator sleeve and rotor
sleeve, and also stator pin and rotor pin, are mounted

in a corresponding stator bore and rotor bore.

In a particularly preferred embodiment, the stator pin
and the rotor pin are mounted movably in the stator
sleeve and the rotor sleeve, respectively, and are
movable radially outward from a blocking position into
a release position. A particularly compact structure

can be achieved with this embodiment.

If the key has said elevation or the tapered region
arranged at a distance from the key tip, the key can
cooperate with the tumbler and/or with the further
tumbler. The elevation preferably cooperates with the

stator pin and the rotor pin of the tumbler and/or with
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the stator sleeve and rotor sleeve of the further
tumbler. When the key 1is pushed into the key channel,
the pair of pins and/or the pair of sleeves is movable
radially outward via the elevation from a blocking
position over the release position and is then movable
from the latter back again into the release position. A
combined positioning movement radially outward and then

radially inward is therefore substantially involved.

Particularly preferably, the depth of the stator bore
in which stator pin and stator sleeve are mounted is
greater than the length of the stator pin or stator
sleeve. By means of the selection of suitable ratios
between the depth of the stator bore and the length of
stator pin and stator sleeve and the extension of the
elevation on the key shank, a further interrogation can
be provided. If, for example, the elevation 1is too
high, the stator sleeve abuts on the outer sleeve of
the stator and the key cannot be pushed in. This
variation gives rise to a mnultiplication of

permutations.

Further embodiments are specified in the dependent

claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are described
below with reference to the drawings which serve merely
for explanation and should not be interpreted as

limiting. In the drawings:

fig. 1 shows a sectional illustration through a rotary
cylinder lock according to a first embodiment
and a key according to a first embodiment along

the longitudinal axis;
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shows a sectional illustration of the
embodiments according to figure 1 at a right

angle to the longitudinal axis;

shows the sectional illustration according to

figure 1 with the key at a different position;

shows the sectional illustration according to
figure 1 with the key at a different position;

shows the sectional illustration according to
figure 1 with the key in the pushed-in
position;

shows a sectional illustration of figure 5 at a

right angle to the longitudinal axis;

shows a sectional illustration through a rotary
cylinder lock according to a second embodiment
and a key according to the first embodiment

along the longitudinal axis;

shows a sectional illustration of the
embodiments according to figure 7 at a right

angle to the longitudinal axis;

shows the sectional illustration according to

figure 7 with the key at a different position;

shows the sectional illustration according to

figure 7 with the key at a different position;

shows the sectional illustration according to
figure 7 with the key in the pushed-in

position;

shows a sectional illustration of figure 11 at

a right angle to the longitudinal axis;



10

15

20

25

30

35

- 10 -

fig. 13 shows a sectional illustration through a rotary
cylinder lock according to a third embodiment

with an associated key;

fig. 14 shows the sectional illustration according to

figure 13 with the key at a different position;

fig. 15 shows the sectional illustration according to
figure 13 with the key 1in the pushed-in
position; and

fig. 16 shows a sectional illustration of figure 15 at

a right angle to the longitudinal axis.
DESCRIPTION OF PREFERRED EMBODIMENTS

In figure 1, a sectional view through a rotary cylinder
lock 2 with a key 1 according to a preferred embodiment
is shown. The key 1 is partially inserted here into a
key channel 23 of the rotary cylinder lock 2.

The key 1 comprises a key grip 3 and a key shank 4
which adjoins the key grip 3 and extends along a
longitudinal axis L or longitudinal direction. The user
can grasp the key 1 by way of the key grip 3, which is
only shown in rudimentary form here, and can thus exert
a rotational movement on the key 1. The key shank 4
serves for positioning various tumblers of the rotary

cylinder lock 2.

On the outer side 5 thereof, the key shank 4 comprises
control recesses 10 which serve for positioning the
tumblers on the rotary cylinder lock 2. Conventional
control bores which  cooperate with conventional

tumblers may be involved here.
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The outer side 5 is formed by two narrow surfaces 29
lying substantially parallel to each other and by two

wide surfaces 30 connecting the narrow surfaces 29.

Furthermore, the key shank 4 comprises at least one
control element 6 arranged movably in the key shank 4.
The control element 6 cooperates with a tumbler 7 of
the rotary cylinder lock 2. The cooperation takes place
via a control surface 8 which 1is arranged on the
control element 6 or is part of the control element 6.
By means of said control surface 8, the control element
6 comes into contact with the tumbler 7 and positions
the latter in relation to the rotary cylinder lock as

per the description below.

The key shank 4 is designed with a tapered cross
section 9 in the region of the control element 6. The
tapered cross section 9 is designed here to be tapered
in relation to the cross section 11 with the control
recesses 10. The expression “tapered” is understood as
meaning a reduced cross section, i.e. a cross section
with a smaller cross-sectional area. The key shank here
has a smaller height in the tapered cross section 9
than in the cross section 11. The control element 6 is

accordingly arranged in the region of the tapered cross

section 9.

In the present embodiment, the tapered cross section 9
is designed in such a manner that said cross section
tapers the key shank 4 equally on both sides with
respect to the longitudinal axis L. The distance in the
transverse direction Q to the longitudinal axis L as
far as the narrow surface 29 of the key shank is
substantially constant here on both sides of the key
shank 4 over the entire length of the key shank 4. The
outer shape of the key 1, 1in particular of the key
shank 4, 1s ©preferably formed symmetrically with

respect to the longitudinal axis L.
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The transition between the tapered cross section 9 and
the cross section with the control recesses 10 is
preferably provided via a surface 38 running in an

inclined manner with respect to the longitudinal axis
L.

The height of the key shank 4 between the two narrow
surfaces 29 can be varied over the length of the key

shank 4 by the tapered cross section 9.

The width of the key shank 4 between the two wide
surfaces 30 1is preferably constant over the entire
length of the key shank 4.

The control element 6 protrudes out of the key shank 4
such that the control surface 8 lies at a distance from
the outer side 5 of the tapered cross section 9. The
control surface 8 1lies here at a distance from the
narrow surface 29. Particularly preferably, in a
starting position, the control surface 8 1lies in a
plane which is defined by the outer side 5 of the key
shank 4 in the region of the control recesses 10. The
control surface 8 therefore particularly preferably
lies flush with the outer side 5 of the key shank 4
outside the tapered region 9. However, the control
surface 9 can also lie in a region between the outer

side 5 of the tapered cross section 9 and said plane.

In an alternative embodiment, the control surface 8
lies flush with the outer surface 5 or with the surface

29 of the tapered cross section 9.

The control element 6 here is a bolt 13 which is
arranged in a bore 12 in the key 1, with a spring
element 14 which subjects the bolt 13 to a force such
that the bolt 13 is pressed outward, as seen from the
key shank 4. If the bolt 13 1is pressed into the key
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shank 4, the spring force of the spring element 14 acts
counter thereto. The bolt 13 is therefore pressed
outward from the interior of the key shank 4
transversely with respect to the longitudinal axis L or
in the transverse direction Q. The force 1is provided
here by the spring element 14, which here has the form

of a compression spring.

The control element 6 particularly preferably has two
bolts 13 which extend along a common axis A and are
movable along said axis A. The two bolts 13 here are
acted upon by the same spring element 14. The spring
element 14 therefore ensures that the two bolts 13 are
pressed outward in the transverse direction Q, as seen
from the key shank 4. The first bolt 13 protrudes here
over a first surface 31 on the key shank, and the
second bolt protrudes over a second surface 32 on the
key shank 4. Said surfaces are part of the tapered
region 9 and lie opposite each other with respect to
the 1longitudinal axis L. The surfaces 31, 32 in
particular provide the narrow surface 29 the narrow
side of the key 1.

The bolt 13 preferably has a cylindrical, in particular
circular, cross section. The cross section should be

understood here as being perpendicular to the axis A.

The bolt 13 has said control surface 8 on the end side.
Particularly preferably, the bolt 13 has a control edge
15, which runs at an angle to the longitudinal axis L,
in the region of the control surface 8. The control
edge 15, which is therefore formed at an inclination to
the longitudinal axis L, has the advantage here that
the introduction of the key 1 into the key channel 23
and the cooperation with the control elements
projecting into the key channel 23 are improved. In

addition, the bolt 13 can be actuated via the control
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edge 15, in particular by elements which project into
the key channel 23.

The bolt 13 has a flange 39 here opposite the end side.
With the flange 39, the bolt is abuts on a step 40 of a

stepped bore or to a sleeve 41 which is pressed into
the bore in the key.

The tapered region 9 is arranged here in the region of
the key tip 16 in the end region of the key shank 4.
The tapered region 9 therefore substantially forms the
key tip 16 opposite the key grip 3. The key shank 4
therefore ends with the key tip 16. In an alternative
embodiment, it would also be conceivable to arrange the

tapered region at other locations on the key shank 4.

The rotary cylinder lock 2 and the cooperation with the
above-described key 1 will now be explained more
precisely below. Figures 1 to 6 show a first embodiment
of the rotary cylinder lock and figures 7 to 12 show a
second embodiment of the rotary cylinder lock. The two
embodiments can be actuated with the above-described
preferred key 1.

The rotary cylinder lock 2 comprises a stator 17, a
rotor 18, mounted rotatably in the stator 17, with a
key channel 23, and at least one tumbler 7 cooperating
with the control element 6 arranged in the key 1. The
rotor 18 acts in a known manner on a locking bolt of a

door.

Furthermore, the rotary cylinder lock 2 preferably
comprises at least one tumbler which cooperates with
the control recesses 10 and, for the sake of clarity,
is not shown here. Said tumblers are positioned by

means of the at least one control recess 10.
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The tumbler 7 which cooperates with the control element
6 in the key shank 4 comprises a stator pin 20 mounted
in the stator 17 and a rotor pin 21 mounted in the
rotor 18. The stator pin 20 and the rotor pin 21 move
along a common axis B when the rotary cylinder lock 2
is in the blocking position. The stator pin 20 is
mounted in a stator bore 33 and the rotor pin 21 is
mounted in a rotor bore 34. The pins 20, 21 here are

mounted movably in the corresponding bore 33, 34.

Rotor pin 21 and stator pin 20 are positionable from a
blocking position, as shown in figure 1, into a release
position, as shown in figure 5, by means of the control
element 6. In the blocking position, the rotor pin 21
partially projects into the key channel 23, and the
stator pin 20 partially projects into the rotor bore
34, as a result of which the relative movement between
stator 17 and rotor 18 1is made impossible or 1is
blocked. Consequently, the control element 6 therefore
cooperates with that of the tumbler 7 in such a manner
that said tumbler is positionable from the blocking
position into the release position in the event of an

authorized key.

Figures 1 and 2 show the tumbler 7 in the Dblocking
position. The movement between rotor 18 and stator 17
is blocked here by the stator pin 20 which 1is located
in the region of the shear line 35 between rotor 18 and
stator 17. The rotor pin 21 1is located completely in
the interior of the rotor 18. It can also be seen from
figures 1 and 2 that stator pin 20 and rotor pin 21 are
pressed inward toward the key channel 23 by a stator
spring 22. The package of stator pin 20 and rotor pin
21, that is to say the tumbler 7, 1is kept in the
blocking position by the stator spring 22.

When the key is pushed in, the key shank 4 comes into
contact by means of the key tip 16 with that part of
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the rotor pin 21 which is admitted to the key channel
23. By further pushing of the key in the direction of
the stator 17, the rotor pin 21 is pressed outward,
i.e. as seen from the key channel 23. For this purpose,
the key tip 16 has a chamfer 36 which comes into
contact with the rotor pin 21. Figure 1 shows the
position in which the chamfer 36 Just comes into
contact with the end side 37 of the rotor pin 21. The
same situation 1s shown in figure 2 in a section

perpendicular to the longitudinal axis L.

Figure 3 shows the further pushing of the key 1 into
the key channel 23 of the rotary cylinder lock 2 along
the pushing-in direction E. The key 1 here is pushed
forward to an extent such that the rotor pin 21 comes
to lie in the region of the tapered cross section 9.
The rotor pin 21 and therefore also the stator pin 20
are moved outward here counter to the action spring 22.
This movement 1is represented by the radial movement S.
On further pushing in, as shown in figure 4, the
distance between the tumbler 7 and the active region of

the control element 6 in the key 1 is reduced.

Figures 5 and 6 show the key in the completely
introduced position. The axes A of the control element
6 and B of the tumbler 7 lie collinearly to each other
here. Owing to the action of the spring element 14 of
the control element 6 in the key 1, the rotor pin 21
and therefore also the stator pin 20 are pressed
further outward. The control surface 8 of the control
element 6 in the key 1 1is in contact here with the end
side 37 of the rotor pin 21. Owing to the dimensioning
of control element 6 and tumbler 7, the rotor pin 21 is
moved together with the stator pin 20 by the action of
the spring element 14 of the control element 6 to
locking height. The contact point between stator pin 20

and rotor pin 21 comes to lie here on the shear line
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35. By this means, the rotor 18 can be pivoted with
respect to the stator 17.

The spring force of the spring element 14 in the key 1
is greater here than the spring force of the stator
spring 22, such that the control element 6 moves the
stator pin 20 and the rotor pin 21 radially outward
with respect to the key channel 23. Consequently, the
tumbler 7, i.e. stator pin 20 and rotor pin 21, are
positioned outward, as seen with respect to the key
channel 23, by the spring element 14 in the key 1. In
other words, it can also be said that the tumbler 7
which cooperates with the control element 6 is
positioned radially outward, as seen from the key
channel 23. The movement here is provided by the spring
element 14 of the control element 6.

In addition, it can be seen in figures 1 to 6 that the
rotor pin 21 is mounted movably in a guide sleeve 24.
The guide sleeve 24 is optional here. The guide sleeve
24 1is mounted, 1in particular pressed into, the rotor
bore 34, and projects into the key channel 23, wherein
the cross section of the latter is reduced in the
corresponding region. The guide sleeve 24 cooperates
here with the tapered region 9. Consequently, the key 1
can only be pushed completely into the key channel when
the key 1 has the tapered cross section 9, wherein the
tapered <cross section 9 cooperates with the guide
sleeve 24, which constricts the key channel 1in the
region of the presence of the guide sleeve 24.
Particularly preferably, the extent of the projection
of the guide sleeve 24 corresponds to the extent of the
tapering of the tapered region 31, 32. An additional
safety feature can therefore be produced by the guide

sleeve 24.
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The guide sleeve 24 is fixedly connected to the rotor
18. Particularly preferably, the guide sleeve 24 1is
pressed into the rotor.

It can furthermore be seen from figure 6 that, in a
particularly preferred design, the bolt 13 projects
into the guide sleeve 24.

Stator pin 20 and rotor pin 21 are preferably of
mushroom-shaped configuration.

Figures 7 to 12 show a second embodiment of the rotary
cylinder lock according to the invention. The rotary
cylinder lock according to the second embodiment can be
actuated here with the same key 1, as already described
above 1in conjunction with the key 1 as such or in
conjunction with the first embodiment. Furthermore,

identical parts are provided with the same reference

signs.

In addition to the tumbler 7 which cooperates with the
control element 6, the second embodiment of the rotary
cylinder lock 2 comprises a further tumbler 19 which
cooperates with the outer side 31, 32 of the tapered
cross section 9. Consequently, the tapered region 9
therefore likewise serves for positioning a

corresponding tumbler 19 assigned to the tapered region
5. .

The further tumbler 19 is positioned by means of the
tapered region 9. The further tumbler 19 is positioned
radially outward.

In this embodiment, at least three different tumblers
are positioned 1in  total. Firstly, the tumblers
cooperating with the control recess 10 are positioned.
Furthermore, the tumbler 7 cooperating with the control

element 6 1is positioned and, in addition, the tumbler
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19 cooperating with the tapered cross section 9 is
positioned, such that the rotor 18 can be pivoted with
respect to the fixed stator 17.

The further tumbler 19 comprises a stator sleeve 25
mounted movably in the stator 17 and a rotor sleeve 26
mounted movably in the rotor 18, and also a stator
sleeve spring 27 acting on the stator sleeve 25. In the
blocking position, rotor sleeve 26 and stator sleeve 25
run collinearly along a common axis B. The stator
sleeve 25 1is mounted movably in a stator bore 33 and
the rotor sleeve 26 is mounted movably in a rotor bore
34. The stator sleeve spring 27 subjects the stator
sleeve 25 and the rotor sleeve 26 to a spring force in
the direction of the key channel 23. The rotor sleeve
26 projects with an end side 28 into the key channel
23. Via said end side 28, the rotor sleeve 26 and
therefore also the stator sleeve 25 are movable
radially outward from a blocking position dinto a
release position by means of the outer side 5 or the
surfaces 29 of the tapered region 9. The tapered region
9 cooperates with the end side 28.

In the present embodiment, the stator pin 20 and the
rotor pin 21 are mounted movably in the stator sleeve
25 and the rotor sleeve 26, respectively. Stator pin 20
and rotor pin 21 are positionable here independently of
the control of the stator sleeve 25 and of the rotor
sleeve 26, respectively. Both stator pin 20 and rotor
pin 21, and also stator sleeve 25 and rotor sleeve 26,
therefore have to be moved from the blocking position
into the release position such that the two tumblers 7,
19 are in the release position. If either the tumbler 7
with stator pin 20 and rotor pin 21 or the tumbler 19
with stator sleeve 25 and rotor sleeve 26 are not
moved, i.e. positioned, into the release position by
means of the key 1, rotation of the rotor 18 in the

stator 17 is made impossible.
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In an alternative embodiment which is not shown in the
figures, the further tumbler 19 can also be designed
analogously to the tumbler 7 with a rotor pin, a stator
pin and a stator spring, wherein the further tumbler 19

then lies at a distance from the tumbler 7.

Figures 9 and 10 show the pushing of the key 1 into the
key channel 23 of the rotary cylinder lock 2 according
to the second embodiment. The tumblers 7 and 19 are

still in the blocking position here.

If, in the embodiments according to figures 7 to 12, an
unauthorized key without the tapering is pushed in, the
further tumbler 19 is not correctly positioned. The
further tumbler 19 can firstly have the effect of a
stop which stands in the way of the key. Secondly, in
an embodiment which is not shown, the stator sleeve 25
can be designed to be shortened, such that rotor sleeve
26 and stator sleeve 25 are moved with the contact
point thereof beyond the shear 1line 35. The rotor
sleeve 26 then rests on the shear line 35 and thus
blocks the relative movement between rotor sleeve 26
and stator sleeve 25. In other words, the rotor sleeve

26 is moved radially outward over the shear line 35.

The movability radially outward also has the advantage
that the tapered region 9 can be arranged at a distance
from the key tip 16. By this means, in a first step,
the package of rotor sleeve 26 and stator sleeve 25 is
moved by the key shank 4 of normal width with the rotor
sleeve 26 over the shear line 35 and then, in a second
step, when the tapered region acts on the rotor sleeve
26, 1s moved from the outside in the radial direction
onto the shear line. In this embodiment, the
positioning takes place radially from the outside. In
other words, this means that the stator sleeve 25 or

the rotor sleeve 26 is movable radially outward from a
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blocking position over the release position and

subsequently radially inward into the release position.

In figures 11 and 12, the key 1 1is in the completely
pushed-in state, and the tumbler 7 and also the tumbler
19 are in the release position. It can readily be seen
in these figures that the surface 31, 32 of the tapered
region has moved the rotor sleeve 26 and the stator
sleeve 25 to the height of the shear line 35. That is
to say, the contact point between stator sleeve and
rotor sleeve lies on the shear line between stator 17
and rotor 18. Furthermore, the tumbler 7 has been
positioned 1in accordance with the above description.
The spring element 14 of the control element 6 has
likewise positioned the stator pin 20 and rotor pin 21
such that the contact point between rotor pin 21 and
stator pin 20 is located on the shear line 35. The
rotor 18 can therefore then be pivoted with respect to
the fixed stator 17.

Figures 13 to 16 show a rotary cylinder lock 2 with a
key 1 according to a third embodiment. In comparison to
the first and the second embodiment, said third
embodiment has an additional safety feature in the form
of an elevation 44 formed on the key shank 4. The
rotary cylinder lock 2 1is formed here 1in accordance
with the first or the second embodiment, and therefore
reference is made to the above description.
Furthermore, identical parts are provided with the same

reference signs.

In this embodiment, the tapered cross section 9 of the
key shank 4 is placed between key tip 16 and key grip 3
at a distance from the key tip 16. The key shank 4 has
a first slope 42 along the longitudinal axis L,
starting from the key tip 16 in the direction of the
key grip 3. Said first slope 42 1is essentially a

surface which runs at an inclination to the
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longitudinal axis L and is designed in such a manner
that it uniformly increases the key shank 4 on both
sides with respect to the longitudinal axis L and rises
here as far as an elevation 44. The elevation 44 has a
surface 45 which is preferably formed parallel to the
longitudinal axis L and which merges into a second
slope 43. Said second slope 43, in turn in the form of
a surface at an inclination to the longitudinal axis L,
guides the elevation 44 back to a height of the first
surface 31 and of the second surface 32 of the tapered
cross section 9. In other words, the tapered cross
section 1s limited in the longitudinal direction L
toward the key tip 16 by the elevation 44.

In the region of the elevation 44, the height of the
key shank 4 is variable. The elevation 44 preferably
projects over the height of the first surface 31 and of
the second surface 32, wherein the height here should
be understood as meaning the distance along the
transverse direction Q in relation to the longitudinal
axis of the key shank 4. In this third embodiment too,
the outer shape of the key 1 1s preferably of
symmetrical design with respect to the longitudinal
axis L. However, it 1is also conceivable for the
elevation 44 to be formed only on one side of the key
shank 4 or for further elevations 44 or tapered regions
9 to be located on the key shank 4.

The rotary cylinder lock 2 and the cooperation with the
above-described key 1 are now explained more precisely
below. The rotary cylinder lock here corresponds to the
second embodiment, but the rotary <cylinder lock
according to the first embodiment could likewise be
used. However, it should be noted in the use of the
rotary cylinder 1lock 2 according to the first and
second embodiment that the further tumbler 19 has a
modified stator bore 33, the length of which is greater
than the length of the stator sleeve 25.
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Figure 13 shows a sectional view through the rotary
cylinder lock 2 with a key 1 partially pushed into the
key channel 23, wherein the elevation 44 and the
tapered cross section are located in the region of the
key tip 16. In this blocking position, the chamfer 36
of the key shank 4 comes into contact with the end side
28 of the rotor sleeve 26, said end side projecting
into the key channel 23.

Figure 14 shows the further pushing of the key 1 into
the key channel 23 of the rotary cylinder lock 2 along
the pushing-in direction E. The key 1 is pushed forward
here to an extent such that the end side 28 comes to
lie on the surface 45 of the elevation 44. Since the
length of the stator bore 33 is greater than the length
of the stator sleeve 25, at this position that side of
the stator sleeve 25 which is opposite the end side 28
is flush with the outer side of the rotary cylinder
lock 2. A stator sleeve, the length of which is not
smaller than that of the stator bore, would therefore
permit the key to be pushed in at maximum as far as

this position.

In figures 15 and 16, the key 1 1is in the fully
pushed-in state, and the tumbler 7 and the further
tumbler 19 are in the release position. Analogously to
the figures of the first and second embodiments, it can
also be readily seen in these figures that the surface
31, 32 of the tapered region has moved the rotor sleeve
26 and the stator sleeve 25 to the height of the shear
line 35. That is to say, in the third embodiment too,
the contact point between stator sleeve and rotor
sleeve lies on the shear line between stator 17 and
rotor 18. The tumbler 7 has likewise been positioned in
accordance with the above description. The spring
element 14 of the control element 6 has likewise

positioned the stator pin 20 and rotor pin 21, such
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that the contact point between rotor pin 21 and stator
pin 20 1is located on the shear line 35. The rotor 18
can therefore now be pivoted with respect to the fixed
stator 17. The tumbler 19 serves as an active and
high-quality guard against manipulation in the
cylinder.
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LIST OF REFERENCE SIGNS

Key

Rotary cylinder lock
Key grip

Key shank

Outer side

Control element
Tumbler

Control surface
Tapered cross section
Control recess

Cross section

Bore

Bolt

Spring element
Control edge

Key tip

Stator

Rotor

Tumbler

Stator pin

Rotor pin

Stator spring

Key channel

Guide sleeve

Stator sleeve

Rotor sleeve

Stator sleeve spring
End side

Narrow surface

Wide surface

First surface of the tapered region

Second surface of the taperéd region

Stator bore
Rotor bore

Shear line

Chamfer
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37
38
39
40
41
42
43
44
45
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End side
Inclined surface
Flange

Step

Sleeve

First slope
Second slope
Elevation
Surface

Stator outer sleeve

Longitudinal axis
Transverse direction
Axis

Axis

Pushing—-in direction

Radial movement
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PATENT CLAI M5

1. A key (1) for a rotary cylinder lock (2),
conpri sing

a key grip (3) and

a key shank (4) which adjoins the key grip (3) and
extends along a |ongitudinal axis (L),

wherein the key shank (4) conprises, on the outer side
(5) thereof, <control recesses (10), in particular
control bores, for positioning tunblers on the rotary
cylinder lock (2), and at |east one control elenent (6)
arranged novably in the key shank (4), which control
el ement (6) has a control surface (8) cooperating with
a tunbler (7) of the rotary «cylinder lock (2),
characteri zed

in that the key shank (4), in the region of the contro

element (6), has a tapered cross section (9) which is
tapered in relation to the cross section (11) with the
control recesses (10).

2. The key (1) as clainmed in claim 1, characterized
in that the control elenent (6) protrudes out of the
key shank (4) such that the control surface (8) lies at
a distance fromthe outer side (5) of the tapered cross
section (9).

3. The key (1) as clainmed in claim 1, characterized
in that the control surface (8) lies flush with the
outer side (5) of the tapered cross section (9).

4. The key (1) as clainmed in claim 2, characterized
in that, in the starting position, the control surface
(8) lies in a plane which is defined by the outer side
(5) of the key shank (4) in the region of the control
recesses (10), or in that the control surface (8) lies
in a region between the outer side (5) of the tapered
cross section (9) and said pl ane.
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5. The key (1) as clained in one of the preceding
clainms, characterized in that the control elenent (6)
conprises a bolt (13) arranged in a bore (12) in the
key (1), and a spring elenent (14), in particular a
conpression spring, which spring elenent subjects the
bolt (13) to a force which presses the control el enent
(6) outward, as seen from the key shank (4), wherein
the bolt (13) has said control surface (8).

6. The key (1) as clainmed in one of the preceding
clainms, characterized in that the control elenent (6)
has two bolts (13) which extend along a comon axis (A)
and are acted upon by the sane spring elenent (14),
wherein the first bolt (13) protrudes over a first
surface (31) on the key shank (4) or is flush with said
surface, and the second bolt (13) protrudes over a
second surface (32) on the key shank (4) or is flush
with said surface, which surfaces (31, 32) lie opposite
each other with respect to the longitudinal axis (L)
and in particular provide the narrow side of the key

(1).

7. The key (1) as clainmed in one of clainms 5 and 6,
characterized in that the bolt (13) has a cylindrical

in particular circular, cross section, and/or in that
the bolt (13) is provided wth a control edge (15) in
the region of the control surface (8), which control
edge (15) runs at an angle to the longitudinal axis

(L).

8. The key (1) as clained in one of the preceding
clainms, characterized in that the tapered region (9)
forms the end region of the key shank (4) in the region
of the key tip (16) opposite the key grip (3).

9. The key (1) as clained in one of the preceding
clainms, characterized in that the tapered region (9) or
a further tapered region (9) is arranged between the
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key tip (16) and the key grip (3) at a distance from
the key tip (16), wherein the key shank (4) has an
el evation (44) between the key tip (16) and the tapered
region (9).

10. The key (1) as clained in claim 9, characterized
in that the elevation (44) extends transversely wth
respect to the longitudinal direction (L) of the key
shank (4) at maxinmum to the maxi num extension of the
key shank, and/or the key shank (4) has a first slope
(42) and a second slope (43), wherein the first slope
(42) rises to the elevation (44), and wherein the
second slope (43) runs toward the tapered region (9).

11. A rotary cylinder lock (2) and key (1) as clained
in one of the preceding clains, characterized in that
the rotary cylinder lock (2) conprises

a stator (17),

a rotor (18) nounted rotatably in the stator (17), wth
a key channel (23), and

at least one tunbler (7) cooperating with the contro

el enment (6),

wherein the tunbler (7) conprises a stator pin (20)
mounted in the stator (17) and a rotor pin (21) nounted
in the rotor (18), wherein rotor pin (21) and stator
pin (20) are positionable froma bl ocking position to a
rel ease position by the <control element (6), and
wherein, in the blocking position, the rotor pin (21)
preferably projects into the key channel (23).

12. The rotary cylinder lock as clained in claim 11
characterized in that rotor pin (21) and stator pin
(20) are novable radially outward from the bl ocking
position into the rel ease position.

13. The rotary cylinder lock as clainmed in claim 11l or
12, characterized in that the stator pin (20) in the
stator (17) is subjected to a spring force by a stator
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spring (22), wherein the spring force presses the
stator pin (20) and the rotor pin (21) in the direction
of the key channel (23).

14. The rotary cylinder lock as clainmed in one of
clains 11 to 13, characterized in that the spring force
of the spring elenent (14) in the key (1) is greater
than the spring force of the stator spring (22), such
that the control elenent (6) noves the stator pin (20)
and the rotor pin (21) radially outward with respect to
t he key channel (23) when the control elenent (6) cones
into contact wwth the rotor pin (21).

15. The rotary cylinder lock as clainmed in one of the

preceding claims 11 to 14, characterized in that, in
addition to the tunbler (7) which cooperates with the
control el ement (6), a further tunbler (19) is

provi ded, which cooperates with the outer side (31, 32)
of the tapered region (9) and is novable radially
outward from a blocking position into a release
posi tion.

16. The rotary cylinder lock as clained in claim 15

characterized in that the further tunbl er (19)
conprises a stator sleeve (25) nmounted novably in the
stator (17) and a rotor sleeve (26) nounted novably in
the rotor (18), and a stator sleeve spring (27) acting
on the stator sleeve (25),

wherein the stator sleeve spring (27) subjects the
stator sleeve (25) and the rotor sleeve (26) to a
spring force in the direction of the key channel (23),
and

wherein rotor sleeve (26) projects with an end side
(28) into the key channel (23) and is novable via said
end side (28) from the blocking position into the
rel ease position by the outer side (5) of the tapered
region (9).
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17. The rotary cylinder lock as clained in claim 15 or
16, characterized in that the stator sleeve (25) and
the rotor sleeve (26), respectively, are nounted
novably, wherein the stator sleeve (25) and the rotor
sl eeve (26), respectively, are novable radially outward
from a blocking position into a release position, or
wherein the stator sleeve (25) and the rotor sleeve
(26), respectively, are novable radially outward from a
bl ocking position over the release position and
subsequently radially inward into the rel ease position.

18. The rotary cylinder lock as clainmed in one of
claims 15 to 17, characterized in that the stator pin
(20) and the rotor pin (21) are nounted novably in the
stator sleeve (25) and the rotor sleeve (26),
respectively, and are novable radially outward from a
bl ocki ng position into a rel ease position.

19. The rotary cylinder lock as clainmed in one of
claims 11 to 18, characterized in that, when the key
(1) is pushed into the key channel (23), the tunbler
(7), in particular the stator pin (20) and rotor pin
(21), respectively, and/or the further tunbler (19), in
particular the stator sleeve (25) and rotor sleeve
(26), respectively, are novable radially outward via
the elevation (44) from a blocking position over the
rel ease position and are then novable from over the
rel ease position into the rel ease position.

20. The rotary cylinder lock as clainmed in claim 19
characterized in that the tunbler (7) or the further
tunbler (19) has a stator bore (33) in which the stator
pin (20) and/or the stator sleeve (25) is nounted
novably, wherein the length of the stator bore (33) is
greater than the length of the stator pin (20) and of
the stator sleeve (25), respectively.



