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cess (18) and preferably a plurality of recesses which are

The invention concerns a locking cylinder com-

(57)

engageable with at least one driver (14,14’). The driver

prising a cylinder housing in which a lock core (11) is

is moveable between a rest position and an engaging
position in which the driver connects the ring to the lock
core. The driver is turnably arranged in the lock core on
a pivot axis (15,15’) extending parallel and excentrical to

the pivot axis (16) of the lock core.

pivotably mounted. The lock core works together with a
locking latch (13) which actuates a lock or a switch and

is arranged on a ring (12) turnably mounted on said lock
core. According to the invention it is provided that the

ring comprises on its inner surface (19) at least one re-
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Description

[0001] The invention concerns a locking cylinder com-
prising a cylinder housing in which a locking core is piv-
otably mounted. The locking core works together with a
locking latch which actuates a lock or a switch and is
carried by a ring turnably arranged on said lock core.
[0002] Such a locking cylinder is known from WO
2005/001224 Al. The locking cylinder comprises a ring
which is rotatably arranged on the locking core. A reten-
tion pin is provided which is electric motor driven to-and-
fro movable and, in its extended position, engages an
opening of the ring. Therewith, a tight connection be-
tween locking core and locking latch is generated. The
retention pin moves radially to the locking core and is
directly driven by the electric motor drive. For a secure
engagement of the retention pin with the opening, it is
necessary that the opening in the ring is in alignment to
the retention pin. Otherwise a secure engagement can
not be provided.

[0003] Itis an object of the invention to provide a lock-
ing cylinder of the above described kind such that a se-
cure engagement of the retention pin with the pivotable
ring is possible. Further it should be provided that an
engagement is possible in a plurality of relative positions
between the locking core and the ring.

[0004] Accordingtothe inventionitis provided that the
ring comprises on its inner surface at least one recess
and preferably a plurality of recesses which are engage-
able with at least one driver. The driver is moveable be-
tween a rest position and an engaging position in which
the driver connects the ring to the lock core. In the lock
core, the driver is turnably arranged on a pivot axis ex-
tending parallel and excentrical to the pivot axis of the
lock core. The driver moves out in the form of a catch
and can engage the recess. If a plurality of recesses is
provided on the ring an engagementis possible in several
rotating positions.

[0005] With such an arrangement the force transmis-
sion for transmitting the rotating movement is effected
essentially along the longitudinal axis of the driver along
a chord of the locking core. With that it is possible to
transmit high forces. Especially, it is achieved that the
driver has only to be moved for little ways in order to
effect an engagement. Furthermore, it is possible to
move the driver into the engaging position even if the
recess is not in alignment with the driver. In the rest po-
sition the ring is freely turnable on the locking core.
[0006] Advantageously, the pivot axis of the driver is
located in the outer edge portion of the locking core. The
pivot axis can be arranged in the outer third portion of
the locking core. Further itis advantageous that the driver
is formed as a latch which is retracted in the rest position
and, in the engaging position, extends beyond the pe-
riphery of the locking core for engaging one of the re-
cesses of the ring. This form of the driver has the effect
that relative high forces can be transmitted and that the
driver has only to be moved out for a little way for an
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unobjectionable engagement with the ring.

[0007] It can be provided that the driver is resiliently
held in the working position. This has the advantage that
an engagement can be effected even if the driverisin a
position in which it cannot engage one of the recesses
of the ring. It is achieved by the resilient arrangement
that the driver is held under prestress in the rest position
until the ring and thus the recess reach a position relative
to the locking core in which position the driver can move
outwardly and engages the recess. Then, the driver en-
gages and the desired torque-proof connection between
locking core and ring is provided. A reliable operating of
the lock and/or switch is possible.

[0008] Generallyitis possible that the driver is directly
moved by an actuator. According to a preferred embod-
iment of the invention it is provided that the driver is
moved by moving means which are driven from a rest
position to a working position by the actuator. In the work-
ing position, the moving means move the driver into its
engaging position. By such an arrangement the force
transmitting of the torque-proof connection is separated
from the movement of the moving means. It is only re-
quired to bring the moving means into their working po-
sition.

[0009] It can be provided that, in its working position,
the moving means engage at least one recess on the
inner surface of the ring facing the locking core and that
by reason of the rotating movement of the ring with re-
spect to the locking core the driver is moved into engage-
ment with one of the recesses. The recesses which can
be engaged by the moving means are preferably the
same as the recesses in which the driver engages. With
that the rotating movement of the locking core is used
for the establishment of the torque-proof connection. It
is not necessary that the actuator drives correspondingly
dimensioned moving means into their working position.
It is sufficient to move relative small moving means into
the working position whereby the moving means move
the driver in the engaging position by reason of the ro-
tating movement of the ring with respect to the locking
core. Henceforth, the actuator may be small dimen-
sioned.

[0010] It is useful to hold the moving means in their
working position by the force of a spring. This has the
advantage that a secure engagement of the moving
means with one of the recesses of the ring is provided.
In case that the moving means are forced into the working
position without being able to engage one of the recesses
the moving means are held under pretension by the
spring and engage one recess during the further rotation
of the ring with respect to the locking core. Then the mov-
ing means can move the driver in the engaging position
and the lock can be operated.

[0011] According to an embodiment of the invention it
is provided that the moving means comprise at least one
spring element which is moved between a rest position
and a working position by the actuator and directly or
indirectly works with the driver. For example, the spring
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element can be designed as a leaf spring being to-and-
fro movable in the locking core. With thatitis only required
to move the leaf spring in its working position by the ac-
tuator. The actuator may be driven electromechanically
or electromagnetically. The further movements especial-
ly the moving out of the driver are effected by the rotating
movement between ring and locking core.

[0012] Furthermore, it can be provided that, in the
working position, the leaf spring with one end engages
one recess of the ring and moves a slider by reason of
the rotating movement between ring and locking core.
The slider moves the driver into the engaging position
with a recess of the ring. The slider is movable along a
chord of the locking core and directly or by means of a
hinged connection forces the driver into the engaging
position. It has been found out that by an appropriate
arrangement of the slider, the driver and the leaf spring
small ways are sufficient to move the driver into the en-
gaging position.

[0013] Alternatively, it can be provided that the moving
means comprise an excentric which moves the driver. In
an preferred embodiment the excentric is resiliently con-
nected to the driver. For example, an excentric can di-
rectly be driven by an electric motor.

[0014] According to an embodiment of the invention
there are provided two drivers which, depending on the
direction of rotation, are moved into their respective en-
gaging positions. The arrangement can be such that the
drivers are symmetrical to the axis of the locking core.
With that it is possible to move the one or the other driver
into the engaging position by the slider when the locking
core is rotated in the one or the other direction. Especially
it is achieved that, depending on the rotating direction, a
good power connection from the locking core to the lock-
ing latch is provided by the driver. A secure operating of
the lock is possible.

[0015] Further, it can be provided that the ring com-
prises an internal gear with the teeth of which the driver
and/or the moving means engage. An internal gear com-
prises a plurality of recesses such that a plurality of en-
gaging positions of the driver between the ring and the
locking core exists. An undesired free rotating of the lock-
ing core without moving the locking latch is avoided. Fur-
ther an internal gear can easily be manufactured.
[0016] Theinventionis now described in detail with the
accompanying schematic drawing. In the drawing

Fig. 1  shows a sectional view of a first embodiment of
a locking cylinder according to the invention,

Fig. 2 shows a sectional view of a second embodi-
ment of a locking cylinder according to the in-
vention, and

Fig. 3  shows a sectional view of a third embodiment
of a locking cylinder according to the invention.

[0017] Accordingto Fig.1the schematic shown locking
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cylinder comprises a locking core 11 which is rotatably
arranged in a cylinder housing not shown. On the locking
core aring 12 is rotatably arranged carrying the locking
latch 13 for operating a lock or a switch. The locking core
can be operated by a key or a knob.

[0018] In the region of the ring 12 the locking core 11
comprises to drivers 14, 14’ which are on a pivot axis 15,
15’ pivotably arranged between a rest position and an
engaging position. In the drawing the left driver 14 is
shown in its engaging position and the right driver 14’ is
shown in its rest position.

[0019] The pivot axis 15, 15’ extend excentrical and
parallel to the rotation axis 16 of the locking core 11. The
driver 14, 14’ is formed as a latch through one end of
which the pivot axis 15, 15’ runs and, in the engaging
position, the other end 17 of which can engage with re-
cesses 18 on the inner surface 19 of the ring 12. In the
embodiment shown in the drawing, the recesses 18 are
formed by an internal gear of the ring 12.

[0020] If, inthe drawing, the left driver 14 engages one
of the recesses 18 a torque-proof connection of the lock-
ing core 11 to the ring 12 and therewith to the locking
latch 13 is generated. The lock can be operated by further
turning of the locking core.

[0021] According to the embodiment in Fig. 1 the driv-
ers 14, 14’ are moved by a slider 20 which is to-and-fro
movable along a chord of the locking core 11 within the
locking core. In Fig. 1 the slider 20 is shown in its left
moved out position whereby the left driver 14 is moved
in the engaging position by a lever 21. The opposite end
of the slider 20 is connected to the right driver 14’ by a
corresponding lever. This driver 14’ is moved inwardly in
a direction to the turning axis 16 of the locking core after
a movement of the slider to the left. In the other case, i.e.
when the slider 20 is moved to the right, the right driver
14’ comes into the engaging position and the left driver
14 is moved inwardly. In the rest position the slider 20 is
in a middle position in which both drivers are moved in-
wardly without extending beyond the periphery of the
locking core.

[0022] The slider 20 is moved by a leaf spring 22. The
arrangement is such that the leaf spring 22 is driven in
the direction of arrow 23 within the locking core by an
actuator not shown which, for example, can be formed
as electromagnetic means or an electromotoric drive or
an excentric. The leaf spring is guided in the slider and
moves radial to the locking core and perpendicular to the
slider. The slider is movably mounted in the locking core
along a chord of the locking core perpendicular to the
leaf spring. The slider 20 comprises a radial slot through
which the leaf spring 22 extends. The slider is movable
across and especially perpendicular to the moving direc-
tion of the leaf spring 22.

[0023] As shown in the drawing, the free end 24 of the
leaf spring can engage with one recess 18 of the ring in
the moved-out working position. If the ring 12 is further
turned in the direction of arrow 25 with respect to the
locking core 11 the leaf spring 22 is moved within the
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locking core whereby the left driver 14 is pivoted into its
engaging position by the lever 21. Then, the end 17 of
the driver 14 can engage with another recess 18 of the
ring. This allows a transmission of the rotating movement
from the locking core to the ring. After finishing the locking
operation or after a predetermined time the actuator is
released whereby the leaf spring is removed into the lock-
ing core such that the slider is moved back in its middle
position. Then none of the drivers 14, 14’ is moved out
and an engagement doesn't take place.

[0024] With such an arrangement a power transmis-
sion between locking core 11 and ring 12 is provided by
the means of one of the drivers 14, 14’ which is moved
out into the engaging position without the help of an ac-
tuator but only with the help of the rotating movement
between the locking core and the ring. Henceforth, for
initializing the locking operation, it is only required to
move the leaf spring in its working position in which the
free end 24 of the leaf spring engages one recess 18 of
the ring.

[0025] This can be provided by a small dimensioned
actuator. This has the advantage of little power consump-
tion.

[0026] Inthe embodiment of a locking cylinder accord-
ing to Fig. 2 the slider 20 works directly with the driver
14. With that a space-saving construction is possible.
The further functions are the same to those of the locking
cylinder according to Fig. 1 and the same or the same
working elements have the same reference numbers.
[0027] Inthe embodiment according to Fig. 3 the driv-
ers 31 are moved between the rest position and the en-
gaging position by means of an excentric 32. The driver
31 is formed as a L-like lever the one leg 33 of which
engages the internal gear of the ring 12. The other leg
34 is connected to the excentric by a spring element 35
such that, by turning of the excentric, the leg 33 is moved
out or inwardly, respectively. The spring element 35 is
designed as a compression-tension spring which is able
to transmit both compression forces and tension forces.
The driver 31 turns around an axis 36 which extends
excentrical to the turning axis 16 of the lock core 11 and
through the connection region of the legs 33, 34.
[0028] Allembodiments have in common that the driv-
ers 14,14’ 31 areresiliently heldinthe engaging position.
With that it is achieved that a secure engagement of the
driver with one of the recesses 18 is possible even if one
of the drivers is moved out in a position of the ring relative
to the locking core in which position an engagement is
not possible. During the further turning of the locking core
11withrespecttothering 12the driver 14, 14’, 31 reaches
a position in which it can engage one of the recesses 18.
By the spring force of the of the leaf spring 22 or of the
spring elements 35 the slider 20 or the L-like driver 31 is
moved out and an engagement takes place. In the em-
bodiments of Fig. 1 and Fig. 2 it may be further provided
that the leaf spring is resiliently moved into the working
position by the actuator. With that a secure engagement
of the leaf spring and one of the recesses 18 on the inner
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surface of the ring 12 is provided. With that, a secure
moving out of the drivers in the engaging position is en-
sured.

[0029] It can be provided that the internal gear com-
prises teeth with sharp edges facing the locking core.
The free end of the leaf spring can be provided with a
rounded edge. With thatan engagement of the leaf spring
in one of the recesses adjacent to the respective tooth
of the internal gear is achieved.

[0030] Bysuchanarrangementofthe driver itis further
possible to remove the actuator in its rest position even
during the locking operating. By reason of the compres-
sion force acting on the driver the latter is held in its en-
gaging position even if the actuator is removed. After
releasing the compression force acting on the driver the
driver is turned back in its rest position by the force of
the spring. Further, great forces can be transmitted be-
cause the direction of forces to be transmitted runs along
the longitudinal extension of the driver.

[0031] The above-mentioned locking cylinder can be
operated with electronic access control units which are
well known in the art. The invention allows a small power
consumption of the driving mechanism for connecting
the locking latch to the locking core.

Claims

1. Locking cylinder comprising a cylinder housing in
which a lock core (11) is pivotably mounted and
works together with a locking latch (13) which actu-
ates a lock or a switch and is arranged on a ring (12)
turnably mounted on said lock core, characterized
in that the ring comprises on its inner surface (19)
facing the locking core at least one recess (18) and
preferably a plurality of recesses which are engage-
able with at least one driver (14, 14’, 31) which is
moveable between a rest position and an engaging
position in which the driver connects the ring with
the lock core and which driver is turnably arranged
in the lock core on a pivot axis (15, 15’ 36) extending
parallel and excentrical to the pivot axis (16) of the
lock core.

2. Locking cylinder according to claim 1, character-
ized in that the pivot axis (15, 15’ 36) is located in
the outer edge region of the locking core (11).

3. Locking cylinder according to claim 1 or 2, charac-
terized in that the driver (14, 14’, 31) is formed as
a lever which is retracted in the rest position and, in
the working position, extends beyond the periphery
of the locking core for engaging one of the recesses
of the ring.

4. Locking cylinder according to one of the claims 1 to
3, characterized in that the driver (14, 14’, 31) is
resiliently held in its engaging position.
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Locking cylinder according to one of the claims 1 to
4, characterized in that the driver (14, 14’, 31) is
moved by moving means (20, 22, 32) which are
moved between a rest position and a working posi-
tion by an actuator in which working position the mov-
ing means drivesthe driverinto its engaging position.

Locking cylinder according to claim 5, character-
ized in that, in the working position, the moving
means (22) engage at least one recess (18) on the
inner surface of the ring (12) and drives the driver
into engagement with one of the recesses by reason
of the rotating movement between the ring and the
locking core.

Locking cylinder according to one of the claims 5 or
6, characterized in that the moving means is resil-
iently held in its working position.

Locking cylinder according to one of the claims 5 to
7, characterized in that the moving means com-
prise at least one spring means (22) which are mov-
able between a rest position and a working position
by an actuator and directly or indirectly work together
with the driver.

Locking cylinder according to claim 8, character-
ized in that the spring means (22) are formed as a
leaf spring which is to-and-fro movable in the locking
core.

Locking cylinder according to one of the claims 8 or
9, characterized in that, in the working position,
one end (24) of the leaf spring (22) engages arecess
(18) of the ring (12) whereby the leaf spring is moved
out and moves a slider by reason of the rotating
movement between the ring and the locking core
which slider moves the driver (14, 14’) in its engaging
position with one of the recesses (18) of the ring.

Locking cylinder according to one of the claims 1 to
6, characterized in that the moving means com-
prise an excentric (32) which moves the driver (31).

Locking cylinder according to claim 11, character-
ized in that the excentric is resiliently connected to
the driver.

Locking cylinder according to one of the claims 1 to
12, characterized in that two drivers (14, 14, 31)
are provided which are moved in their respective en-
gaging position depending on the rotation direction.

Locking cylinder according to one of the claims 1 to
13, characterized in that the ring (12) comprise an
internal gear with the teeth of which the driver and/or
the moving means engage.
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