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LOCKING UNIT

The invention relates to a locking unit for a door or the like. The invention also

relates to a telecommunication cabinet with a door and a locking unit.

The EP 0 261 266 discloses a locking unit for a door or the like with a lever. The
lever can be moved from a swivelled-in position into a swivelled-out position. The
known locking unit comprises a mechanical locking device, a cylinder lock, for
locking the lever in its swivelled-in position with a sash fastener. The lever can be
moved into the swivelled-out position after activating the cylinder lock.

The DE 298 06 974 U1 discloses a locking unit for a door or the like with a lever.
The lever can be moved from a swivelled-in position into a swivelled-out position.
The known locking unit comprises an electro mechanical locking device, a
solenoid, for locking the lever in its swivelled-in position with a pin. When the
solenoid is activated the pin is moved in a position where the lever is not locked

any more and therefore can be moved into its swivelled-out position.

The WO 02/38894 A1 discloses a locking unit for a door or the like with a lever.
The lever can be moved from a swivelled-in position into a swivelled-out position.
The known locking unit comprises a first mechanical locking device, a cylinder
lock, for locking the lever in its swivelled-in position with a blocking means. The
known locking unit further comprises a second mechanical locking device, a
combination block lock, for locking the lever in its swivelled-in position with a
second blocking means. The lever can be moved into the swivelled-out position
after either opening the cylinder lock or after opening the combination block lock.

The EP 0 526 522 B1 discloses a similar locking unit as the one described in the
WO 02/38894 A1. The only difference between the two known locks is that the
locking unit described in the EP 0 526 522 B1 uses two cylinder locks instead of a
cylinder lock and a combination block lock.
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The EP 1 327 043 B1 also discloses a locking unit for a door or the like with a
lever. The lever can be moved from a swivelled-in position into a swivelled-out
position. The known locking unit comprises an electro mechanical locking device
for locking the lever in its swivelled-in position with a bolt. The electro mechanical
locking device can be activated by an integrated keyboard, a finger print scanning
device, a transponder device, a reading device for a magnetic strip or the like.
Upon activating the electro mechanical device with a signal generated by one of
the mentioned means the bolt is moved into a position where the lever is not

blocked any more and therefore can be moved into its swivelled-out position.

The DE 197 08 251 A1 as well as the GB 2 206 638 A and the GB 2 255 368 A
disclose a locking unit with a locking bolt and a blocking lever interacting with the
bolt. The blocking lever can be moved from a first position where it blocks the bolt
into a second position where it does not block the bolt. In the second position of
the blocking lever the bolt can be moved. For actuating the blocking lever the
known locking unit comprises a spring, a mechanical module and an electro
mechanical module. Both modules act in an equal way on the blocking lever. For
moving the blocking lever from its first position into its second position either the

mechanical module or the electro mechanical module can be used.

There is a need on the market for a locking unit for a door or the like with
improved security features that can be cost-effective manufactured. It is also
desirable to have a locking unit with different kind of access authorizations. There
is also a need of such a locking unit that at the same time can easily be retrofitted
and is space saving in its arrangement. It would also be an advantage to provide
a locking unit that may easily be adapted to individual needs or solutions for
different customers. Such a locking unit should possibly be ready for use in all
occasions even in the occasion of an electrical power outage and/or
communication line interruption. And finally there is a need for a locking unit with a

modular structure that can easily be adapted to all different kind of applications.

The present invention provides a locking unit for a door or the like comprising

-2.
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- an operating device that can be moved from a closed position into an open
position,

- a locking means that can be moved by the operating device from a first
position where the door is locked and cannot be opened into a second
position where the door can be opened,

- a blocking means that can be moved from a first position where the operating
device is blocked in its closed position into a second position where the
operating device is not blocked and can be moved from its closed position into
its open position,

- at least two actuating devices interacting with the blocking means, and

- acontrol element for overriding at least one actuating device.

The locking unit according to the invention has at least two actuating devices
interacting with a blocking means. Hence there are two actuating devices that can
move the blocking means from its first position into its second position and vice
versa. The control element can override at least one of the actuating devices. If so
the according actuating device does not interact with the blocking means anymore
and cannot move the blocking means from one position into another and thus, the
operating device is blocked and cannot be moved from its closed position into its
open position. The control element can also reinstate the actuation device again.

With the inventive arrangement it is possible to run the following operation modes:
a) The control element does not override any of the actuating devices. The
blocking means can be moved from one position into the other position
by using either one of the actuating devices.
b) The control element does override one actuating device. The blocking
means can be moved from one position into the other position only by
using the according other actuating device.

The locking unit according to the invention may be used for a door or for any kind

of closing means such as for example a manhole cover or a window. The locking

unit according to the invention may be used for doors, windows or manhole

-3-
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covers in the area of telecommunication business for example for doors for
telecommunication cabinets or telecommunication rooms and the like. It may also

be used for lids of any kind of boxes.

The locking means may be moved by the operating device from a first position
where the door is locked and cannot be opened into a second position where the
door can be opened. The operating device may move the locking means when it
is in its open position and/or while it is moved into its open position. The operating
device may be a handle. Any kind of handles can be used as an operating device
such as for example turning handles, turning handles with a disc or swinging lever
handles. Those kind of handles are standard components for a locking unit and

therefore not expensive.

According to one embodiment of the invention the blocking means, the actuating
devices and the control element may be integrated in the handle. The integration
of several components of a locking unit according to the invention in the handle
may help to provide a space saving arrangement. It also may help to provide an
arrangement that can easily be retrofitted to an existing door by only exchanging
the handle itself without making any or only little changes to the door.

According to another embodiment of the invention at least one actuating device
may be a mechanical device. The use of mechanical devices may have the
advantage that the arrangement is independent from electrical power and can be
activated even if there is no electrical power available, for example in case of an
electrical power outage or if the locking unit is not connected to an electric circuit.
The mechanical device may be activated by a key for example a special key such
as a wrench or any other known device for activating a mechanical device inside a

locking unit, such as a turning handle or a door handle.
In a further embodiment of the invention the mechanical device comprises a
cylinder lock with a sash fastener interacting with the blocking means for moving it

from its first position into its second position. A cylinder lock with a sash fastener
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is @a commonly used mechanical device for locking units. It is therefore a cost-
effective solution for a mechanical device in a locking unit. It may also have the
advantage of being a small device and therefore may help to provide a space
saving arrangement that can be integrated in other components such as for
example into a handle. Any kind of cylinder lock can be used such as for example
a Euro cylinder, an oval cylinder or a half cylinder.

In a particular embodiment of the invention at least one actuating device may be
an electro mechanical device. Using an electro mechanical actuating device may
have the advantage of being easy adaptable to different needs or requirements.
The energy for driving the electro mechanical device may be provided by the local
power supply system, which would then require a connection between the locking
unit according to the invention and the according power supply system. The
energy may also be provided by a battery located in or near by the locking unit.
The electro mechanical device may be activated by a signal. The signal may be
any kind of signal, such as an electric signal coming through a line or any kind of
radio frequency signal sent from outside and received from means located in or
near by the locking unit. It may also have the advantage of being easily integrable

into any kind of network such as for example a communication network.

An electric motor may be used as an electro mechanical actuating device. An
electric motor is a standard component for activating or moving components within
mechanical arrangements. It is therefore a cost-effective solution for an actuating
device. Electric motors are available in very small formats so that they can easily
be integrated into other components such as for example a handle. Any kind of
other actuators can be used such as for example a solenoid such as a linear or a
rotary solenoid.

The electro mechanical actuating device may cooperate with the control element.
Since the electro mechanical actuating device can easily be adapted to different
needs or requirements it is possible to use it inside the locking unit according to
the invention not only for interacting with the blocking means but also to cooperate
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with the control element. That would have the advantage that one device is used
for at least two different kinds of functionalities. That may have the advantage of
providing a cost-effective solution since there is no need for a further actuating
device cooperating with the control element besides the actuating device that
cooperates with the blocking means. That may also have the advantage of
providing a space saving arrangement since there are no more components

necessary to run the locking unit with the control element in the locking unit.

In a particular embodiment the control element may be moved by the electro
mechanical device into at least three different positions. In at least one position
the control element may override the mechanical device. The other two positions
may for example be used for the interaction with the blocking means. It is also
possible that in one position two functions of the control element are activated for
example overriding the mechanical device and interacting with the blocking
means. It is possible to use one position of the control element for moving the
blocking means into its first position where the operating device is blocked in its
closed position. Furthermore it is possible to use another position of the control
element for moving the blocking means into its second position where the
operating device is not blocked and can thus be moved from its closed position
into its open position. The control element also has more than one functionality. It
activates the blocking means and it controls the second actuating device. This
helps to get a space saving arrangement and a cost-effective device.

According to one embodiment of the invention the control element may be a cam
disc or an eccentric disc interacting with a rocking bar. A cam disc is a component
that can easily be integrated in such a way that it cooperates with an electro

mechanical device such as an electric motor.

The rocking bar may be connected with the blocking means. This is an easy way
to transfer a rotation of the cam disc into a translation of the blocking means. The
other end of the rocking bar may be connected with a spring element. The spring
element may help to move the rocking bar back into an original position without

-6 -



10

16

20

25

30

WO 2008/140944 PCT/US2008/062127

further impact of any other actuating device. It is also possible to have a direct
interaction between the cam disc and the blocking means without a rocking bar.
Instead of an electric motor with a cam disc, it is also be possible to use two
solenoids acting on both sides of the rocking bar. Another alternative is to use at
least one linear magnet acting as the cam disc or a rotary magnet acting as the
cam disc. One or two bistable lifting magnets may also be used.

According to a further embodiment of the invention the control element may
comprise a bolt with a lifting disc. The bolt may be mounted on a threaded axis
driven by an electric motor. The lifting disc may interact with the blocking means.
It is also possible to have a threaded axis as a separate component that is
connected to an axis of an electric motor. It is also possible to have flanks on both
sides of the threaded axis functioning as lifting discs.

According to another embodiment of the invention the control element may
comprises a lever with a pivot-mounted wheel and at least one control and/or
transmitting element. The blocking means may comprise a lever interacting with

the sash fastener of the first actuator.

The blocking means may comprise a lever interacting with the sash fastener of the
first actuator. This arrangement has the advantage that the lever transmits a
movement of the blocking means and therefore the blocking means in connection
with the control element can be used for more than one functionalities such as for
example for blocking the hook of the handle and/or for overriding the mechanical

actuating device.

According to a further embodiment of the invention the locking unit may comprise
at least two movably arranged bolts. The bolts may interact with the control
element. To use two separate bolts instead of one blocking means with a lever
has the advantage that the two bolts can be moved independently.
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One of the two bolts may be moved from a first position where it blocks one
actuating device into a second position where it does not block the actuating
device. This solution is an easy way to override one actuating device by another.
Another bolt may be moved from a first position where the operating device is
blocked in its closed position into a second position where the operating device is
not blocked and can be moved from its closed position into an open position.

The bolt may interact with at least two actuating devices. This has the advantage
that one bolt can be used to transmit the movement of two actuating devices e.g.
to the hook of the handle. This helps to achieve a space saving arrangement. An
easy solution for an interaction between one actuating device for example the
mechanic actuating device and the bolt may be an opening in the bolt for
receiving the sash fastener of the cylinder lock.

The invention also comprises a method for locking a door or the like with a locking
unit comprising two actuating devices each interacting with a blocking means
wherein one actuating device overrides the other.

The invention also comprises a telecommunication cabinet with a door and a

locking unit.

The locking unit according to the invention has the advantage that it has improved
security features since it comprises at least two actuating devices and a control
element that is able to override at least one actuating device. It is also cost-
effective to manufacture since it uses a lot of common components for locking
units that do not have to be designed separately. With more than one actuating
device the possibility is given to grant different access authorizations. The locking
unit according to the invention can easily be retrofitted and has a space saving
arrangement. It also can easily be adapted to individual needs and solutions for

different kind of costumers and/or users since it has a modular structure.
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The invention will now be described in more detail with reference to the following

Figures exemplifying particular embodiments of the invention:

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1

2a

2b

7a

7b

8a

8b

is a schematically drawing of a telecommunication cabinet with a door
and a locking unit;

is a schematically drawing of a locking unit according to the invention
with a handle in a closed position, with a blocking means in a closed
position and with a cam disc in a first position;

is a schematically cross section of a cylinder lock of the locking unit
shown in Fig. 2a in a closed position;

is a schematically drawing of the locking unit shown in Fig. 2a with the
handle in a closed position, with the blocking means in an open position
and with the cam disc in a second position;

is a schematically drawing of the locking unit shown in Fig. 2a and 3 with
the handle in an open position, with the blocking means in an open
position and with the cam disc in a third position;

is a schematically drawing of the locking unit shown in Fig. 2a to 4 with
the handle in a closed position, with the blocking means in a closed
position and with the cam disc in the third position;

is a schematically drawing of the locking unit shown in Fig. 2a to 5 with
the handle in closed position, with the blocking means in a closed
position and with the cam disc in the first position;

is a schematically drawing of the locking unit shown in Fig. 2a to 6 with
the handle in a closed position, with the blocking means in a closed
position and with the cam disc in the third;

is a schematically cross section of a cylinder lock of the locking unit
shown in Fig. 7a in a closed position;

is a schematically drawing of the locking unit shown in Fig. 2a to 7b with
the handle in a closed position, with the blocking means in an open
position and with the cam disc in a third position;

is a schematically cross section of a cylinder lock of the locking unit
shown in Fig. 8a in an open position;
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Fig. 9

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10

11

12

13

14

15

16

17

is a schematically drawing of the locking unit shown in Fig. 2a to 8b with
the handle in an open position, with the blocking means in an closed
position and with the cam disc in the third position;

is a schematically drawing of another embodiment of a locking unit
according to the invention with the blocking means in a closed position
and with a control lever in a first position;

is a schematically drawing of the locking unit shown in Fig. 10 with the
blocking means in an open position and with the control lever in a
second position;

is a schematically drawing of the locking unit shown in Fig. 10 and 11
with the blocking means in a closed position and with the control lever in
a third position;

is a schematically drawing of the locking unit shown in Fig. 10 to 12 with
the blocking means in an open position and with the control lever in a
third position;

is a schematically drawing of another embodiment of a locking unit
according to the invention with the blocking means in a closed position
and with a control bolt in a first position;

is a schematically drawing of the locking unit shown in Fig. 14 with the
blocking means in an open position and with the control bolt in a second
position;

is a schematically drawing of the locking unit shown in Fig. 14 and 15
with the blocking means in a closed position and with the control bolt in a
third position and

is a schematically drawing of the locking unit shown in Fig. 14 to 16 with
the blocking means in an open position and with the control bolt in a third
position.

Herein below various embodiments of the present invention are described and

shown in the drawings wherein like elements are provided with the same

reference numbers.

-10 -
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In Fig. 1 is shown a telecommunication cabinet 1 with two doors 2. The doors 2
are fixed over hinges 3 at the cabinet and can be opened after a locking unit 4 has
been opened. The locking unit 4 shown in Fig. 1 is integrated in a swinging lever
handle 5 and will be described in more detail with reference to the following
Figures.

In Fig. 2a is schematically shown a locking unit 4 according to the invention. The
locking unit 4 is integrated in a swinging lever handle 5. After the locking unit 4
has been opened the handle 5 can be swivelled in an open position around the
axis 6. The axis 6 is connected with a locking means 10 in a manner known by a
person skilled in the art. When the handle 5 is swivelled in its open position it can
move the locking means 10 for unlocking and locking the door 2 of the cabinet 1.
It is also possible to move the locking means 10 while swivelling out the handle 5.
The handle 5 is mounted at a door 2. The handle 5 and the door 2 define a space
7. Within this space 7 is located the locking unit 4 according to the invention which

will now be described in detail.

The locking unit 4 comprises a blocking means 8 interacting with a hook 9
attached at the handle 5. When the blocking means 8 is in its first position —
shown in Fig. 2a — it engages behind the hook 9 and the handle 5 can not be
swivelled around the axis 6 because the blocking means 8 is blocking a
movement of the hook 9 together with the handle 5. When the blocking means 8
is in its second position — shown in Fig. 3 — it does not engage behind the hook 9
and the handle 5 can be opened and swivelled around the axis 6. When the

handle 5 is opened the locking means can be moved.

The blocking means 8 is attached at one end of a rocking bar 11 which is pivot-
mounted at a bearing 12. A spring element 13 is attached at the other end of the
rocking bar 11. The spring element 13 can be any kind of spring such as a helical
spring, a flat spring, a disc spring, a torsion spring or a spiral spring. The spring
element 13 forces the one end of the rocking bar 11 in the direction of the arrow A

-11 -
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so that the blocking means 8 is forced over the rocking bar 11 in its first position,

where it engages behind the hook 9.

The rocking bar 11 interacts with a cam disc 14 that is mounted at an axis 15. The
axis 15 is connected with an electric motor 16. The electric motor 16 rotates the
axis 15 with the cam disc 14 when it is activated. The cam disc 14 is arranged
next to a bearing 20 releasing the axis 15 from induced forces of the cam disc 14.
Instead of a cam disc 14 it would also be possible to use a lever with a pivot-
mounted wheel. The wheel acts in the same way the cam of the cam disc 14
does. By activating the electric motor 16 by a signal the cam disc 14 rotates
around the axis 15. In the described embodiment the cam disc 14 can be moved
by the electric motor 15 into three different positions. In Fig. 2a is shown the first
position x of the cam disc 14. In this position the cam of the cam disc 14 forces
the blocking means 8 via the rocking bar 11 in its first position engaging behind
the hook 9 of the handle 5. In the position x of the cam disc 14 the handle 5 can
not be swivelled into its opened position, the door 2 of the telecommunication

cabinet 1 is locked and cannot be opened.

The locking unit 4 according to the invention also comprises a cylinder lock 17
integrated into the space 7 as well. In Fig. 2b is shown a cross section of the
cylinder lock 17. The cylinder lock 17 comprises a key receiving portion 18 and a
sash fastener 19. The function of the cylinder lock 17 will be described in detail

with reference to Fig. 7ato 9.

To open the door 2 the electric motor 16 has to be activated. The motor 16 can be
activated by any kind of signal such as an electrical signal coming through a
telecommunication line into the telecommunication cabinet 1. The signal may be
sent by a telecommunication company giving someone the authorization to open
the door 2. The signal can also be a radio frequency signal sent from a person
standing in front of the cabinet 1. The radio frequency signal has to be transferred
into an electrical signal readable for the electric motor 16. The electric motor 16

rotates the cam disc 14 into its second position y shown in Fig. 3. In this position

12 -
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the cam of the cam disc 14 contacts the rocking bar 11 at the other end than in its
position x against the force of the spring element 13. The rocking bar 11 rotates
around the axis 12 thereby moving the blocking means into its second position not
engaging behind the hook 9 any more. The handle 5 can now be swivelled around
the axis 6 (see Fig. 4), the locking means 10 can now be moved and the door 5
can now be unlocked or locked. The cylinder lock 17 is fixed at the handle 5 and
is swivelled-out together with the handle 5.

As can be seen in Fig. 4 the cam disc 14 is moved into its third position z after
swivelling out the handle 5. In this position the cam disc 14 does not contact the
rocking bar 11 any more. The position z is a neutral position regarding the rocking
bar 11 and the blocking means 8. That means that the rocking bar 11 and
blocking means 8 interacts without any influence of the cam disc 14 and the
electric motor 16. When the cam disc 14 is in the position z the spring element 13
forces the blocking means 8 over the rocking bar 11 back into its first position.
Since the handle 5 is swivelled-out the blocking means 8 does not engage behind
the hook 9 of the handle 5. But the blocking means 8 is in the position where it
would engage behind the hook 9 when the handle 5 would be in its closed
position.

Fig. 5 does show the locking unit 4 according to the invention when the handle 5
is in its closed position again. The cam disc 14 remains in its third, neutral position
z. The blocking means 8 therefore stays in its first position. The hook 9 of the
handle 5 comprises a gliding surface 21 engaging with a gliding surface 22 at the
blocking means 8. When the handle 5 is being closed, the gliding surface 21 of
the hook 9 contacts the gliding surface 22 of the blocking means 8 thereby
pushing the blocking means 8 in the direction of its second position against the
force of the spring element 13. When the hook 9 has passed the blocking means
8 the force of the spring element 13 forces the blocking means 8 over the rocking
bar 11 into its first position where it engages behind the hook 9 again and
prevents a swivelling out of the handle 5. The mechanism works as a latch.

-13 -
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After the handle 5 has been moved into its closed position the electric motor 16
moves the cam disc 14 back into its position x contacting the rocking bar 11 at the
end of the blocking means 8 thereby forcing the blocking means 8 to stay in its
first position (see Fig. 6). In that position the blocking means 8 cannot move into
its second position. The handle 8 is blocked in its closed position by the blocking
means 8 and the electric motor 16. For detecting different stages of the locking
unit 4 there may be integrated several detectors. There may be for example five
detectors integrated in the locking unit 4. One detector may detect the three
positions (x, y and z) of the cam disc 14, one detector may detect the position of
the hook 9 (opened or closed) and one detector might detect the position of the
handle (opened or closed). An electronic system integrated in the

telecommunication cabinet 1 may detect the position of the door 2 as well.

With reference to Fig. 7a to Fig. 9 will be described the function of the cylinder
lock 17. The cylinder lock 17 may be activated for example in the case of an
emergency opening of the cabinet or any mechanically operated opening attempt.
Such an emergency case may occur when no electricity is available for example
in case of an electrical power outage. The cylinder lock 17 may also be activated
when the cabinet is built up and opened for the first time and is not yet connected
to the electricity.

In the case described above the cam disc 14 has to be moved for example from
the situation shown in Fig. 6 by the electric motor 16 into its third, neutral position
z. For that movement a certain amount of energy is needed. The energy may be
provided by a storage element (not shown) within the locking unit 4 or it may be
provided by a storage element (not shown) outside the locking unit 4 and
transferred into the locking unit 4. As described above in the position z the cam
disc 14 does not influence the rocking bar 11 and the blocking means 8. A lever
23 is mounted at the blocking means 8. The lever 23 may transfer a movement to
the blocking means 8.
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When the cylinder lock 17 is activated by a key (not shown) and the sash fastener
19 is moved from a closed position as (Fig. 7a and b) in an open position (Fig. 8a
and b) the sash fastener 19 contacts the lever 23 and pushes it in the direction of
arrow B in Fig. 8a. Since the lever 23 is mounted at the blocking means 8 the
blocking means 8 will be moved into this direction from its first position (Fig. 7a)
into its second position (Fig. 8a). In this situation the blocking means 8 does not
engage behind the hook 9 of the handle 5. Therefore the handle 5 can be
swivelled around the axis 6 (see Fig. 9), the locking means 10 can now be moved,
the door can be opened.

As soon as the handle 5 together with the cylinder lock 17 is swivelled-out around
the axis 6 the spring element 13 thereby pushes back the rocking bar 11 into the
direction of the arrow A and the blocking means 8 into its first position again.
Since the handle 5 is swivelled-out the blocking means 8 does not engage behind
the hook 9 of the handle 5. But the blocking means 8 is in the position where it
would engage behind the hook 9 when the handle 5 would be in its closed
position. The blocking means 8 is therefore prepared for blocking the handle 5 as
soon as it will be swivelled-in. For swivelling-in the handle 5 the sash fastener 19
cylinder lock 17 should be in its closed position.

As described with reference to Figures 1 to 9 the inventive arrangement may be
run in the following operation modes: the control element does not override any of
the actuating devices. The blocking means 9 can be moved from one position into
the other position by using the cylinder lock 17 or the electric motor 16 for
unlocking the door. The control element does override the cylinder lock 17 by
blocking it with the lever 23. The blocking means 9 can be moved from one
position into the other position only by using the electric motor 16.

The following process can be driven with a locking unit 4 according to the
invention. For opening the door 2 of the telecommunication cabinet 1 the control
element in the shape of a cam disc 14 moves into the position y, what is detected
by a detector. As a result of that the blocking means 8 moves in an open position,
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what is also detected by a detector. Now the handle 5 may be swivelled out. The
open position of the handle 5 may also be detected. After the handle has been
swivelled-out the cam disc 14 moves into the position z. This movement may be
initiated after a certain time passed by. In this position the blocking means 8 are
forced in their closed position by the spring element 13. If the handle 5 has been
swivelled-in the cam disc 14 moves into the position x again.

With reference to Fig. 10 to 13 a further embodiment of the invention is described.
Fig. 10 does only show parts of the locking unit 4 according to the invention. The
locking unit 4 is designed to fit into a handle 5 of a door 2. The handle 5 is not
shown in Fig. 10. The hook 9 of the handle 5 is shown schematically only.

The locking unit 4 comprises an electric motor 16 with an axis. At the end of the
axis a lever 24 is mounted having a pivot-mounted wheel 25 attached at its end
(see also Fig. 11). The lever 24 can be moved by the electric motor 16 at least
into three different positions as will be described in the following. The locking unit
4 shown in Fig. 4 also comprises a cylinder lock 17 with a key receiving portion 18
and a sash fastener 19. The wheel 25 interacts in at least two positions with two
separate bolts 26, 28. On the left hand side of Fig. 10 can be seen a movable
attached bolt 26. In the position shown in Fig. 10 the bolt 26 is in a position where
it prevents an entire rotation of the sash fastener 19 of the cylinder lock 17. The
bolt 26 is forced by a spring element 27 into this position. On the right hand side
of Fig. 10 can be seen another movably attached bolt 28. The bolt 28 functions as
the blocking means 8 in the embodiment described with reference to Fig. 2a to 9.
In the position shown in Fig. 10 the bolt 28 is in a position where it prevents an
opening of the handle 5 since it engages behind the hook 9. The bolt 28 is forced
into this position by another spring element 29. The bolt 28 comprises an opening
31 for receiving the sash fastener 19. The lever 24 in Fig. 10 is shown in a neutral

position. It does not engage any of the bolts 26 or 28.

In Fig. 10 the door 2 is locked and cannot be opened since the handle 5 (not
shown) with the hook 9 is hold by the tip 32 of the bolt 28 in a swivelled-in
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position. For opening the door 2 the electric motor 16 has to be activated by a
signal. The electric motor 16 moves the lever 24 into a position interacting with the
bolt 28 (Fig. 11). The wheel 25 of the lever 24 contacts the bolt 28 and forces it
against the force (arrow C) of the spring element 29. By the movement of the bolt
28 the hook 9 of the handle 5 is disengaged from the tip 32 of the bolt 28. Hence
the handle 5 can be swivelled-out. After the handle 5 has been swivelled-out the
electric motor 16 moves the lever back into the neutral position shown in Fig. 10.
The force of the spring 29 pushes the bolt 28 back into its position shown in Fig.
10. As soon as the handle 5 will be swivelled-in the tip 32 of the bolt 28 engages
behind the hook 9 again and the handle 5 will be blocked. There may be for
example five detectors integrated in the locking unit 4. One detector may detect
the three positions (x, y and z) of the cam disc 14, one detector may detect the
position of the hook 9 (opened or closed) and one detector might detect the
position of the handle (opened or closed). An electronic system integrated in the
telecommunication cabinet 1 may detect the position of the door 2 as well.

In the situation shown in Fig. 12 the electric motor 16 has moved the lever 24 in a
third, “neutral” position interacting with the bolt 26 and the wheel 25 mounted to
the lever 24 pushing it against the force of the spring element 27 (arrow D)
thereby opening the way for a rotation of the sash fastener 19 of the cylinder lock
17. In this position the sash fastener 19 can be moved by a key (not shown) until it
engages with the opening 31 of the bolt 28 and forces the bolt 28 to move against
the force of the spring element 29 (see Fig. 13). By the movement of the bolt 28
the hook 9 of the handle 5 is disengaged from the tip 32 of the bolt 28. Hence the
handle 5 can be swivelled-out. After the handle 5 has been swivelled-out the
electric motor 16 moves the lever back into the first position shown in Fig. 10. The
force of the spring element 29 (arrow C) pushes the bolt 28 back into its position
shown in Fig. 10. As soon as the handle 5 will be swivelled-in the tip 32 of the bolt
28 engages behind the hook 9 again and the handle 5 will be blocked. For
swivelling-in the handle 5 the sash fastener 19 of the cylinder lock 17 should be in
its closed position.
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In Fig. 14 is schematically shown a further embodiment of a locking unit 4
according to the invention. The locking unit 4 is integrated in a swinging lever
handle 5. After the locking unit 4 has been opened the handle 5 can be swivelled
into an open position around the axis 6. The axis 6 is connected with a locking
means 10 in a manner known by a person skilled in the art. When the handle 5 is
swivelled in its open position it can move the locking means 10 for unlocking and
locking the door 2 of the cabinet. It is also possible to move the locking means 10
while swivelling out the handle 5. The handle 5 is mounted at a door 2. The
handle 5 and the door 2 define a space 7. Within this space 7 is located the
locking unit 4 according to the invention which will now be described in detail.

The locking unit 4 comprises a blocking means 8 interacting with a hook 9
attached at the handle 5. When the blocking means 8 is in its first position —
shown in Fig. 14 — it engages behind the hook 9 and the handle 5 can not be
swivelled around the axis 6 because the blocking means 8 is blocking a
movement of the hook 9 together with the handle 5. When the blocking means 8
is in its second position — shown in Fig. 15 — it does not engage behind the hook
and the handle 5 can be opened and swivelled around the axis 6. When the
handle 5 is opened the locking 10 means can be moved.

The blocking means 8 is mounted on a bolt 33 with a lifting disc 34. The bolt 33
itself is mounted on a threaded axis 35 driven by an electric motor 16. When the
electric motor 16 is activated the axis 35 is turned thereby lifting or lowering (arrow
E) the bolt 33 in a guiding device 36. The bolt 33 has an upper thicker part and a
lower thinner part. The blocking means 8 comprises an opening for receiving the
bolt 33. It is held between the thicker part of the bolt 33 and the lifting disc 34.
Therefore the diameter of the opening is smaller than the diameter of the thicker
part of the bolt 33 and the diameter of the lifting disc 34. A spring element 37 is
arranged around the bolt 33 pushing the blocking means 8 into the direction of the
arrow F in its first closed position.
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In the described embodiment the bolt 33 can be moved by the electric motor 15
into three different positions. In Fig. 14 is shown the first position of the bolt 33. In
this position the thicker part of the bolt 33 forces the blocking means 8 in its first
position engaging behind the hook 9 of the handle 5. In the first position of the bolt
33 the handle 5 can not be swivelled into its open position, the door 2 of the
telecommunication cabinet 1 is locked and cannot be opened.

The locking unit 4 also comprises a cylinder lock 17 integrated in the space 7 as
well. The cylinder lock 17 comprises a key receiving portion 18 and a sash
fastener 19. The function of the cylinder lock 17 will be described in detail with
reference to Fig. 17.

To open the door 2 the electric motor 16 has to be activated. The motor 16 can be
activated by any kind of signal such as an electrical signal coming through a
telecommunication line into the telecommunication cabinet 1. The signal may be
sent by a telecommunication company giving someone the authorization to open
the door 2. The signal can also be a radio frequency signal sent from a person
standing in front of the cabinet 1. The radio frequency signal has to be transferred
into an electrical signal readable for the electric motor 16. The electric motor 16
rotates the axis 35 into its second position thereby lifting the blocking means 8
against the force of the spring element 37 into its second, open position shown in
Fig. 15. In this position the blocking means 8 is not engaging behind the hook 9 of
the handle 5. The handle 5 can now be swivelled around the axis 6, the locking
means 10 can now be moved and the door 5 can be unlocked or locked. The
cylinder lock 17 is fixed at the handle 5 and is swivelled-out together with the
handle 5.

The bolt 33 is moved into a third position after swivelling out the handle 5. In this
position the thicker part of bolt 33 does not contact the blocking means 8 any
more but the blocking means 8 are forced by the spring element 37 into its first
closed position (see Fig. 16). The third position of the bolt 33 lies between the first
and the second positon. When the handle 5 is swivelled-out the blocking means 8
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does not engage behind the hook 9 of the handle 5. But the blocking means 8 is
in the position where it would engage behind the hook 9 when the handle 5 would
be in its closed position. This mechanism works as a latch.

With reference to Fig. 16 and 17 will be described the function of the cylinder lock
17. The cylinder lock 17 may be activated for example in the case of an
emergency opening of the cabinet 1 or any mechanically operated opening
attempt. Such emergency case may occur when no electricity is available for
example in case of an electrical power outage. The cylinder lock 17 may also be
activated when the cabinet is built up and opened for the first time and is not yet
connected to the electricity.

In this case the bolt 33 has to be moved by the electric motor 16 into its third
position (shown in Fig. 16). For that movement a certain amount of energy is
needed. The energy may be provided by a storage element (not shown) within the
locking unit 4 or it may be provided by a storage element (not shown) outside the
locking unit 4 and transferred into the locking unit 4. As described above in the
third position the bolt 33 does not contact the blocking means 8 but the spring
element 37 forces the blocking means 8 into its first position. A lever 23 is
mounted at the blocking means 8. The lever 23 does make the same movement
as the blocking means 8.

When the cylinder lock 17 is activated by a key (not shown) and the sash fastener
19 is moved from a closed position as (Fig. 16) in an open position (Fig. 17) the
sash fastener 19 contacts the lever 23 and pushes it in the direction of arrow G in
Fig. 17. Since the lever 23 is mounted at the blocking means 8 the blocking
means 8 will be moved into this direction from its first position (Fig. 16) into its
second position (Fig. 17). In this situation the blocking means 8 does not engage
behind the hook 9 of the handle 5. Therefore the handle 5 can be swivelled
around the axis 6, the locking means 10 can now be moved, the door can be
opened.
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As soon as the handle 5 together with the cylinder lock 17 is swivelled-out around
the axis 6 the spring element 13 thereby pushes back the rocking bar 11 into the
direction of the arrow F in Fig. 14 and the blocking means 8 into its first position
again. Since the handle 5 is swivelled-out the blocking means 8 does not engage
behind the hook 9 of the handle 5. But the blocking means 8 is in the position
where it would engage behind the hook 9 when the handle 5 would be in its
closed position. The blocking means 8 is therefore prepared for blocking the
handle 5 as soon as it will be swivelled-in. For swivelling-in the handle 5 the sash
fastener 19 cylinder lock 17 should be in its closed position again.
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REFERENCE NUMBERS
1 telecommunication cabinet
2 door
3 hinge
4 locking unit
5 swinging lever handle
6 axis of handle
7 space
8 blocking means
9 hook
10 locking means
11 rocking bar
12 bearing
13 spring element
14 cam disc
15 axis of cam disc
16 electric motor
17 cylinder lock
18 key receiving portion
19 sash fastener
20 bearing
21 gliding surface of hook 9
22 gliding surface of blocking means 8
23 lever
24 lever
25 pivot-mounted wheel
26 bolt
27 spring element
28 bolt
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29
30
31
32
33
34
35
36
37

O Mmoo w >

spring element

opening

tip

bolt

lifting disc
treaded axis
guiding device

spring element

direction of force of spring element 13 in Fig. 2a, 4 and 9
direction of movement of the lever 23 in Fig. 8a

direction of force of spring element 29 in Fig. 10 to 13
direction of force of spring element 27 in Fig. 10 to 13
direction of movement of bolt 33 in Fig. 14

direction of force of spring element 37 in Fig. 14
direction of lever 23 in Fig. 17

first position of the cam disc 14 — blocking means 8 in its first position
second position of the cam disc 14 — blocking means 8 in its second
position

third position of the cam disc 14 — blocking means 8 in its first position

due to force of spring element 13
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1.

PATENT CLAIMS

Locking unit (4) for a door (2) or the like comprising

an operating device (5) that can be moved from a closed position into an
open position,

a locking means (10) that can be moved by the operating device (5) from a
first position where the door (2) is locked and cannot be opened into a
second position where the door (2) can be opened,

a blocking means (8) that can be moved from a first position where the
operating device (5) is blocked in its closed position into a second position
where the operating device (5) is not blocked and can be moved from its
closed position into its open position,

at least two actuating devices (16, 17) interacting with the blocking means
(8), and

a control element (14) for overriding at least one actuating device (17).

Locking unit according to claim 1, wherein the blocking means (8), the
actuating devices (16, 17) and the control element (14) are integrated in
the handle (5).

Locking unit according to claims 1 or 2, wherein the control element (14)
can be moved by the electro mechanical device (16) into at least three

different positions (x, y, z).

Locking unit according to any of claims 1-3, wherein the control element
comprises a cam disc (14) and a rocking bar (11).

Locking unit according to any of the preceding claims, wherein the control
element comprises a lever (24) with a pivot-mounted wheel (29).
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6. Locking unit according to any one of the preceding claims, wherein the
blocking means (8) comprises a lever (23) interacting with the sash

fastener (19) of the first actuator.

7. Locking unit according to any of the preceding claims, wherein the locking

unit comprises at least two movably arranged bolts (26, 28).

8. Telecommunication cabinet with a door and a locking unit as defined in any

of claims 1 to 7.
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