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The present invention relates to a passage barrier comprising at least one barrier element that can be swivelled around a swivelling
axis Inside a swivelling area, at least one sensor technology that detects the presence of a person in the swivelling area and that
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(57) Abrege(suite)/Abstract(continued):

comprises at least one sending unit emitting detection waves as well as at least one reception unit and an electronic evaluation unit
for evaluating the output signals of the sensor technology, wherein the sending unit and the reception unit are located such that a
detection wave extending from the sending unit towards the reception unit extends through the swivelling area of the barrier
element and whereln the barrier element is at least partially made of a detection wave transparent material. Furthermore, the
present invention relates to a method for operating a passage barrier according to the invention.
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Abstract

The present invention relates to a passage barrier comprising at least one barrier \
element that can be swivelled around a swivelling axis inside a swivelling area, at
least one sensor technology that detects the presence of a person in the swivelling
area and that comprises at least one sending unit emitting detection waves as well
as at least one reception unit and an electronic evaluation unit for evaluating the
output signals of the sensor technology, wherein the sending unit and the reception
unit are located such that a detection wave extending from the sending unit towards
the reception unit extends through the swivelling area of the barrier element and
wherein the barrier element is at least partially made of a detection wave transparent
material. Furthermore, the present invention relates to a method for operating a

~ passage barrier according to the invention.
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Passaqge barrier with a sensor technoloqgy for detecting the presence of a person inside

the passage barrier

The present invention relates to passage barriers which serve to optionally open or

block the passageway of a person or the passageway of a vehicle.

An already known embodiment of such a passage barrier comprises a barrier element
in form of an automatic sliding door that optionally opens or blocks a passageway by
means of the passage barrier. In order to detect the presence of a person within the
passageway of the passage barrier, this one can be equipped with a corresponding
sensor technology. It is for example known to provide several light barriers along the
passageway, the sending devices of which emit light beams that cross the passageway,
which light beams are received by corresponding reception devices. If the light beam
extending from a sending device towards a reception device is interrupted by a person,
the input signal missing at the reception device will represent the presence of a person
within the passage barrier, whereupon a corresponding evaluation unit will detect a
person within the passage barrier. The use of several light barriers is advantageous In
that both the position and the direction of movement of the person within the
passageway of the passage barrier can be detected due to the fact which light beams
will be interrupted in which order by the person that moves through the passage barrier.
An essential drawback of such a sliding door design is however that this one requires a

very large construction space due to the path of displacement of the sliding door, which

is not desired for many practical applications.

An alternative embodiment of a known passage barrier comprises a barrier element that
can be preferably swivelled automatically around a swivelling axis within a swivelling
area, for example in form of a swinging door that optionally opens or blocks the
passageway of the passage barrier. An important advantage of such passage barriers
comprising swivelling barrier elements is that these ones require much less construction

space in the direction of the width than the above described embodiment with a sliding
door. The passage barrier comprising a swivelling barrier element can also be equipped
with light barriers arranged along a passageway of the passage barrier in front of and

behind the swivelling area, in order to detect the presence of a person in the

passageway. However, the provision of light barriers within the swivelling area of the
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barrier element is problematic since these ones will be interrupted by the barrier
element itself when it is swivelled, which is the reason why during the swivelling of the
barrier element as well as when the barrier element is open it is not possible to know,
based upon the output signals of the corresponding light barriers, whether a person is
present in the swivelling area or not. Accordingly, an alternative sensor technology for

detecting the presence of a person within the passageway of the passage barrier, such '
as for example a motion sensor or the like, will be preferably used for passage barriers
comprising a swivelling barrier element. However, such sensors present the drawback
that the precise position of a person within the passageway or the direction of

movement thereof cannot be detected at all or only by means of very complex means.

GB 2 175 348 A describes an automatically controlled passage barrier comprising a
swivelling barrier and a scanning device, wherein the barrier is opened and afterwards
automatically swivelled back into the closed position after detection of an object or a
person by means of the scanning device. In order to assure that for example children
who eventually stop their motion in the area of the barrier will not be hurt by the barrier
that automatically closes after a determined time interval, the assembly comprises
another scanning device which determines whether a person is present in the area of
the barrier, whereby the barrier will be kept in its open position as long as the other

scanning device detects no more person in the scanned area.

DE 9314 530 U1 describes a swivelling door for a passageway of persons comprising a
swivelling door leaf and sensors connected therewith via control means. These sensors
are adapted to determine whether a person is present in the passageway of persons,

such that a warning signal can be emitted if for example the person wants to illegally
leave a shop provided with such a passage barrier through the passage barrier. For
this, the several sensors are arranged in such a way that they can detect the direction of
movement of a person who moves in the passageway of persons, whereby the control

means of the swivelling door can detect an illegal use of the passageway of persons.

Based upon the above described state of the art, it is the o b j e c t of the present
invention to provide an alternative and improved passage barrier comprising a barrier
element that can be swivelled around a swivelling axis inside a swivelling area, a sensor

technology that detects the presence of a person in the swivelling area and a
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corresponding electronic evaluation unit for evaluating the output signals of the sensor

technology.

According to the present invention, this aimisac hie v e d by a passage barrier
according to claim 1 as well as by a method for operating such a passage barrier
according to claim 8. The dependent claims refer to individual embodiments of the

present invention.

The passage barrier according to the present invention comprises at least one barrier
element that can be swivelled around a swivelling axis inside a swivelling area, at least
one sensor technology that detects the presence of a person in the swivelling area and
that comprises a sending unit emitting detection waves as well as at least one reception
unit and an electronic evaluation unit for evaluating the output signals of the sensor
technology. The at least one swivelling barrier element can be for example one or more
swivelling doors, a turnstile or the like. The detection waves are preferably light beams,
wherein also other detection waves can be used, such as for example ultrasound waves

or the like.

According to the invention, the sending unit and the reception unit of the sensor
technology are located such that a detection wave extending from the sending unit
towards the reception unit extends through the swivelling area of the barrier element,
wherein the barrier element is at least partially made of a detection wave transparent
material. In the area of the detection wave transparent material of the barrier element
the detection wave emitted by the sending unit can also pass the barrier element in the
swivelled position, which is the reason why the presence of a person can also be
detected inside the swivelling area during the swivelling motion of the barrier element
and when the barrier element has been swivelled. Herein, the detection wave
transparency of the material is preferably as high as possible in order to prevent a
reduction of the intensity of the detection waves while these ones penetrate the barrier
element. Furthermore, it is a big advantage if the detection wave transparent material
does not refract or hardly refracts the detection wave that penetrates it, such that the
direction of a detection wave is maintained during penetration of the barrier element. In
this way, the structure and the arrangement of the sensor technology as well as the

evaluation of the output signals of the reception devices can be considerably simplified.
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Thus, a passage barrier is created that only requires a small construction space in the
direction of the width and that enables to safely detect the presence of a person inside
the swivelling area of the barrier element. If several sending and reception devices are
provided along the passageway of the passage barrier, also the precise position as well
as the direction of movement of a person who is present in the passageway of the

passage barrier including the swivelling area can be detected.

The detection wave transparent material of the barrier element is preferably glass or
plastic which transmits a pre-determined range of wavelength, wherein these materials
should present a very high transparency with respect to the corresponding wavelengths

and should not cause a refraction of a light beam that penetrates the material.

The at least one sending unit and the at least one reception unit are preferably
accommodated in partition walls that are placed opposite each other and that at least
partially define a passageway through the passage barrier, whereby an especially
simple structure of the passage barrier is obtained since no additional holding elements

for the sending and reception units have to be provided.

The sending unit is connected to a detection wave generating source preferably via at
least one wavequide, for example to a light source via an optical waveguide. An
essential advantage of this structure is that a plurality of sending devices can be
connected to a single source via a corresponding number of waveguides. Furthermore,

waveguides can be easily placed and do only require very small construction space.

The sending unit preferably comprises a deviation device for detection waves, for
example a mirror, if the detection waves are light waves. A waveguide in combination
with such a deviation device for detection waves is advantageous in that the wave outlet
end of the waveguide does not have to point into the direction into which the detection

wave shall leave the waveguide. Accordingly, the wave outlet end of the waveguide
does not have to be bent, which normally requires a relatively high construction space.
Accordingly, waveguides that are placed in partition walls can be placed completely in
parallel to the great surfaces of the partition walls, wherein the detection waves leave

the waveguide also into a direction that is parallel to the great surfaces of the partition

walls and are finally deviated into a pre-determined direction by means of the deviation
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device for detection waves that only requires less construction space, which will be
described in detail in the following with reference to fig.2.

If the passage barrier according to the invention comprises partition walls, these ones
will preferably, at least partially comprise a detection wave transparent material, such
that the partition walls do not have to be provided with outlets for the detection waves.
In this manner, the production costs can be reduced on the one hand and the outer
appearance of the passage barrier can be improved on the other hand. AcCording to
another embodiment of the passage barrier according to the invention, this one
preferably comprises a sensor technology for detecting a swivelling angle of the barrier
element. This is in particular advantageous, if it has to be assumed that a detection
wave emitted from the sending unit will be refracted in one or more pre-determined
swivelling angles of the barrier element due to the design or shape thereof, such that
the detection wave will not meet the reception unit that is allocated to the sending unit.
Such refraction can be for example caused by the free vertical edge of a common
swivelling door when the edge is swivelled through the detection wave. Such swivelling
angles or swivelling areas can be accordingly considered in the evaluation of the output

signals of the sensor technology, in order to prevent detection errors.

Finally, the present invention relates to a method for operating a passage barrier of the
above mentioned type, wherein the signals of the at least one sensor technology are

evaluated in dependence on the swivelling angle of the at least one barrier element.

In the following, the present invention will be described in detail by means of a preferred
embodiment of the passage barrier according to the invention with reference to the

drawing. Herein:

Fig. 1 is a perspective view of an embodiment of a passage barrier according to

the invention and

Fig. 2 is a plan view of a partition wall of the passage barrier represented in fig.
1.
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Figs. 3a to
3d show schematic views of the passage barrier represented in fig. 1, wherein
the barrier element of the passage barrier is represented in respectively

different swivelling positions.
The same reference numerals will refer to the same components in the following.

Fig. 1 shows a perspective representation of an embodiment of a passage barrier 10
according to the present invention. The passage barrier 10 comprises a passageway 12
that is limited on the one side by a partition wall 14 and on the other side by partition
walls 16 and 18 that extend in parallel to the partition wall 14 and are arranged in true
alignment with each other. The partition wall 14 is held between two post elements 20
and 22 which simultaneously serve as reception housings of electronic components.
The partition walls 16 and 18 are also held between such post elements, wherein a
motorized, vertical rotating shaft 32 is received between the post elements 26 and 28. A
door like barrier element 34 is firmly connected to the rotating shaft 32, such that this
barrier element can be swivelled together with the rotating shaft 32 around a swivelling
axis 36 within a swivelling area 38 that is indicated in fig. 1 by a semicircle. The barrier
element 34 serves for optionally opening or blocking the passageway 12 of the passage
barrier 10. It is made of a translucent material that hardly reduces the intensity of light
beams penetrating the barrier element 34 and essentially does not cause any refraction
of such light beams, such that these ones pass the barrier element 34 in nearly all
swivelling positions without being subject to a change of direction. For detecting the
presence of a person inside the passageway 12, the passage barrier 10 comprises a
sensor technology. The sensor technology comprises a series of light barriers each
having a sending unit 40 and a reception unit 42 that are integrated opposite each other
in the partition walls 14 and 16 respectively 14 and 18. The sending units 40 emit
detection waves in the form of light beams that are received by the corresponading

reception units 42. For this, the sending units 40 are connected to a corresponding light '

source that is not represented in fig. 1 via optical waveguides 44 that also extend in the
partition wall 14. The sending units 40 can be connected to a common light source.
Alternatively it is also possible that for example one light source is respectively received
in the post elements 20 and 22. The structure of the sending units 40 will be explained

in detail with reference to fig. 2. The reception units 42 are connected via conductors 46
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to a non represented evaluation unit which evaluates the output signals of the reception
units 42 for detecting the presence of a person in the passageway 12 of the passage
barrier 10. If one of the light beams between a sending unit 40 and an allocated
reception unit 42, that is indicated in fig. 1 by dashed lines, is interrupted by a person
who moves through the passageway 12, this fact will be detected by the corresponding
reception unit 42, whereupon the evaluation unit assumes the presence of a person.
Since the sending and reception units 40, 42 are provided at different positions along
the passageway 12, it is also possible by means of the fact which light beam has been
interrupted to detect the precise position of the person inside the passageway 12. If
furthermore the order is evaluated in which the light beams have been interrupted, the

direction of movement of the person through the passageway 12 can also be detected.

Fig. 2 shows a plan view of a part of the partition wall 14 of the passage barrier 10
represented in fig. 1. The optical waveguide 44 extends in the tongitudinal direction 48
through the partition wall 14. At the free end 50 of the optical waveguide 44 a light beam
52 is decoupled in the longitudinal direction 48, which light beam meets a deviation
device 54 that deviates it in the transverse direction 56, whereby the light beam 58
results. The deviation device 54 has the essential advantage that the optical waveguide
44 does not have to be bent into the transverse direction 56 for generating a light beam
58 in the transverse direction 58, for which a larger dimension of the partition wall 14 in
the transverse direction 56 would be required. Due to the deviation device 54 the
partition wall 14 can thus be formed smaller which helps to save material on the one

hand and to produce an overall filigree impression of the passage barrier 10 on the

other hand.

The optical waveguides 44 and the corresponding deviation devices 54 can be
integrated in the partition wall 14 by for example providing corresponding recesses in
the partition wall 14 which will be closed again after positioning of the components.
Alternatively, the partition wall 14 can also be a multilayer element. For example, the

partition wall 14 can have three layers, wherein the components are provided in the

medium layer.

The partition walls 14, 16 and 18 are preferably made of a translucent material, such

that the light beams emitted by the sending units 40 can pass the partition walls without
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having to provide additional recesses or the like. Furthermore, the material of the
partition walls 14, 16 and 18 is preferably chosen such that the light beams emitted by
the sending units 40 can penetrate the partition walls without being refracted and

without any intensity losses.

Figs. 3a through 3d schematically show the passage barrier 10 represented in fig. 1 with
the barrier element 34 in different swivelling positions. For the reason of simplicity only
one light barrier is represented, the light beam of which is indicated by the dashed line
60.

If the barrier element 34 is in its blocking position as shown in fig. 3a, the light beam 60
emitted by the sending unit 40 will be received by the reception unit 42 without any

problems.

If the barrier element 34 is now swivelled around the angle a which is represented in fig.
3b, the vertical free edge 62 of the barrier element 34 at first crosses the light beam 60.
Due to the geometry of the edge 62 the light beam 60 will be refracted, such that this
one no longer meets the allocated reception unit 42, which will produce an error with

respect to the detection of a person.

If the barrier element 34 is now more swivelled beyond the angle a, cf. figs. 3c and 3d,
the light beam 60 penetrates the barrier element 34 without being refracted due to the

material thereof and meets the reception unit 42.

In order to eliminate the error produced in the swivelling angle a, the signals in the
angle area around the angle a that have been transmitted from the reception unit 42 to
the evaluation unit will not be considered in the evaluation. For this, the passage barrier
10 comprises a non represented sensor technology which detects the swivelling angle

of the barrier element 34 and transmits this one to the evaluation unit.

It should be understood that the above described embodiment of the passage barrier
according to the invention is not limiting. Modifications and changes are rather possible
without leaving the scope of protection of the present invention that is defined by the

annexed claims.



List of reference numerals

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62

passage barrier
passageway
partition wall
partition wall
partition wall

post element

post element

post element
post element '
post element
post element
rotating shatft
barrier element
swivelling axis
swivelling area
sending unit
reception unit
optical waveguide

conductor

direction of guidance

free end

light beam
deviation device
transverse direction
light beam

light beam

edge
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Claims

1. A passage barrier (10) comprising at least one barrier element (34) that can be
swivelled around a swivelling axis inside a swivelling area (38), at least one
sensor technology that detects the presence of a person in the swivelling area

~and that comprises at least one sending unit (40) emitting detection Waves as
well as at least one reception unit (42) and an electronic evaluation unit for
evaluating the output signals of the sensor technology, wherein the sending unit
(40) and the reception unit (42) are located such that a detection wave extending
from the sending unit (40) towards the reception unit (42) extends through the

swivelling area (38) of the barrier element (34) and wherein the barrier element

(34) is at least partially made of a detection wave transparent material.

2. A passage barrier (10) according to claim 1, characterized in that the detection

wave transparent material of the barrier element (34) is glass or plastic.

3. A passage barrier (10) according to one of the preceding claims, characterized in
that the sending unit (40) is connected to a source generating detection waves

via at least one waveguide (44).

4. A passage barrier (10) according to one of the preceding claims, characterized in
that the sending unit (40) comprises at least one deviation device (54) for

detection waves.

5. A passage barrier (10) according to one of the preceding claims, characterized in
that the sending unit (40) and the reception unit (42) are provided in partition
walls (14, 16, 18) that are arranged opposite each other and that at least partially
define a passageway (12) through the passage barrier (10).

6. A passage barrier (10) according to claim 5, characterized in that the partition
walls (14, 16, 18) at least partially comprise a detection wave transparent

material.
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/. A passage barrier (10) according to one of the preceding claims, characterized in

that the passage barrier (10) comprises a sensor technology for detecting the
swivelling angle of the barrier element (34).

8. A method for operating a passage barrier (10) according to one of the preceding
claims, characterized in that the signals of the at least one sensor technology are

evaluated in dependence on the swivelling angle of the at least one barrier
element (34).
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