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Description

[0001] The present invention relates to radiation bar-
riers, which may be used, for example, for guaranteeing
the security of sites and things. The barriers in question
typically use radiation in the near infrared, for which rea-
son these barriers are frequently referred to as "optical”
barriers.

[0002] The standards that establish the minimum per-
formance requirements for possible type approval of
these barriers are fixed by the [talian Electrotechnical
Committee (CEI); currently, the standard to which refer-
ence is made is the standard 79-2, second edition. These
standards set the physical and functional parameters
with which the product must comply and fix criteria in
terms of safety regarding manipulation and use of the
product itself. The standards also set all the performance
requirements in terms of functionality and permeability
to environmental climatic conditions and in terms of elec-
tromagnetic compatibility (EMC), namely, the sort of dis-
turbance that may arise in normal environments of use.
As regards the methodologies for conducting the EMC
tests, the standard 79-2 refers back to the European
standards issued by Cenelec of Geneva (IEC - Interna-
tional Electrotechnical Commission). The most signifi-
cant institutes of national type approval at a European
levelare: VDS for Germany, NF A2P for France, and IMQ
for Italy.

[0003] The barriersin question must meet certain basic
requirements of technical performance. Some of these
requirements will now be examined in greater detail.
[0004] Detection. As the word "barrier” itself indicates,
the radiation barrier may be likened to an invisible barrier
set up between two elements (A and B) in order to be
able to detect the passage of any body or whatever else
may pass through the barrier. With reference to a context
of security against theft or burglary, the barrier must in
the first place be able to detect passage of human beings.
The standard 79-2 cited previously sets the time of ob-
struction and hence of interruption of the communication
between the elements A and B from a minimum of 20 ms
to a maximum of 100 ms.

[0005] The dimensions ofthe invisible barrier are iden-
tified horizontally (as range) and vertically (as height).
The characteristics of range of this specific category of
product on the market are approximately from 6 to 10
metres for outdoor installation and from 12 to 20 metres
for indoor installation. The difference in range between
indoor installation and outdoor installation is due to the
effect of external agents, such as solar radiation, rain,
andfog, which limitthe sensitivity of the system. In height,
the parameter is standardized according to three values:
50 cm (solar radiation), 100 cm (rain), and 200 cm (fog).
Itis onthe other handimportantthat the other dimensions
of the elements A and B of the barrier (width and depth)
should be as small as possible to prevent or limit as much
as possible impact on the architecture.

[0006] Installability (inside or outside). In the case of
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outdoor installation, the ideal degree of IP protection
would be IP65. The degree of IP protection indicates the
degree of protection to penetration of external bodies into
a product; the first figure indicates the permeability to
solid bodies, such as dust, etc., whilst the second figure
indicates the permeability to liquids, water, vapour, etc.
Usually, a barrier devised for indoor use cannot be in-
stalled out of doors, whereas the reverse is possible.
[0007] Connection. In this type of devices, a wire con-
nection is usually considered indispensable. This de-
pends upon the average current consumption, which can
assume typical values of 100-150 mA, which cannot be
obtained with batteries for reasons of battery life. Said
consumption is practically physiological on account of
the communication, which usually exploits 900-nm IR
transmitters. The connectionis provided so as to facilitate
installation; consequently, it is preferable for there to be
present on the elements A and B a terminal-board con-
nection which will facilitate, in the event of breakdown,
any possible replacement operation on the part of the
installers.

[0008] Orientability. For reasons of simplicity of con-
struction and economy, no operation of alighment is usu-
ally envisaged for bartiers of this type once they have
merely been fixed to the wall- The rays that enable cou-
pling between the elements A and B regard only the front
area of the mechanical profile. To enable coupling be-
tween the elements, the two columns that usually make
up said elements are fixed on plane walls in the only way
possible, namely, by setting them facing one another.
This system of installation, currently the only one univer-
sally adopted by manufacturers, is intrinsically far from
flexible- For example, in order to obtain the desired front
coupling for protection of a door or window, the elements
A and B of the barrier must necessarily be installed within
the embrasure between the door or window frame, which
of course drastically limits the range of the device.
[0009] Functionality. The barriers referred to usually
comprise, as elements A and B defining the barrier, two
columns of elongated shape and of very small cross sec-
tion which contain an electronics that enables optical
communication between them. Any body that passes
throughthis optical connection is detected and generates
an alarm warning. The electronic elements that make up
thetwo electronic systems A and B make the optical com-
munication by means of rays issuing from points at dis-
tances in the region of 25 cm apart, approximately giving
rise to a linear density of 4 rays per metre.

[0010] As has already been said, the rays are of an IR
optical type with a wavelength of approximately 900 nm
(consequently, not visible to the human eye) obtained by
means of IR transmitters and receivers. In this connec-
tion, there arises the need to synchronize, in the time
domain, the digital pulses emitted and received by the
active transmitting and receiving elements, ordering
them temporally so that there is no superposition thereof
within a multiray system. Synchronization enables a
well-defined network of rays to be obtained and all the
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rays that accordingly develop vertically to be analysed
from a geometrical standpoint. Itis thus possible, through
an operation of digital processing, to determine precisely
the dimension of a body or object that traverses the bar-
rier. If there were no proper synchronization, the pulses
emitted by the transmitting elements would be superim-
posed on one another, preventing the receiving elements
from recognizing them and thus giving rise to a deficient,
unreliable system. The temporal synchronization to ob-
tain the sequence of rays within a system of barriers rep-
resents one of the basic aspects of the system’s opera-
tion, and its constructional architecture determines the
level of performance of the system itself. Synchronism
is nothing other than a starting pulse that enables trans-
mitting and receiving elements of the barrier to commu-
nicate according to a temporal ordering: for example, the
first sync pulse simultaneously enables transmission
from the first transmitter 1 (TxI) of column A, with recep-
tion by the first receiver (RxI) of column B, and so forth
forallthe othertransmitter/receiver pairs in orderto make
the communication of all the rays comprised in the height
of the barrier. Consequently, synchronism is a signal that
must intervene simultaneously on both of the electronics
of the elements A and B via an electrical connection.
[0011] Allthe products currently present on the market
exploitan "optical" synchronism. This synchronism offers
the advantage of not requiring an electrical wire connec-
tion between the two columns in so far as the synchro-
nism information is encoded within the same pulses that
travel from the transmitters to the receivers from column
A to column B.

[0012] On the other hand, this solution leaves itself
open to two basic drawbacks.

[0013] The first drawback is represented by the slow-
ness that the entire system comes to assume: the optical
sync pulse is transmitted from one column to the other
by means of the same optical devices that make up the
network of interception rays if, following upon a possible
interruption of this optical connection (for example, for
an alarm, i.e., precisely the primary function of the sys-
tem), said synchronism is lost, the subsequent restora-
tion imposes a considerable increase in the times nec-
essary for digital processing in order to sample and de-
termine correct resumption of synchronism. During this
interval of recovery of functionality, the barrier is unable
to detect other interruptions, i.e., to perform its function.
Said problem generated by optical synchronism ex-
cludes its application for uses other than the sector of
security alone, and in any case sets limits even in this
sector because the functional modality of this system is
a closed modality which limits the number of rays that
can be synchronized in the minimum time of interception
without any possibility of being integrated with other sim-
ilar systems. Operation with similar systems would in-
volve unsynchronized superposition with other rays, thus
rendering impossible recognition thereof in both of the
adjacent systems, so causing conditions of repeated
alarms. Consequently, forexample, inthe event of having
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to provide a protection that develops in height beyond
two metres, allthe currently available products belonging
to this class would not be suitable for installation. In gen-
eral terms, recourse to an optical synchronism means
that, following upon a disturbance or an alarm, the barrier
requires an excessively long time (more than 500 ms)
for restoring synchronism of the communication correct-
ly: this limits appreciably the possibility of use in cases
where fast resetting of synchronism is required in appli-
cations other than the security context, such as, for ex-
ample, counting and detecting the direction and time of
transit of things or people that are passing through the
barrier.

[0014] In the vast majority of the products currently
present onthe market, the electronics of the two elements
A and B are different. usually housed in one of the two
isthe processing unit CPU, and synchronization between
the two normally occurs, as has been seen previously,
via optical synchronization. Finally, constitution of the
rays within the system is another aspect of particular in-
terest. As has already been said, the rays are spaced
approximately 25 cm apart, and said linear density de-
termines the number of rays used. In a 50-cm barrier
there are two rays; in a 1-m barrier there are four; in a
2-m barrier there are eight. Optical communication be-
tween transmitting and receiving elements determines
the performance of the barrier. Their housing in the col-
umns A and B determines the possibility of a software
processing. In all the products present on the market the
housing of the transmitting and receiving elements de-
termines a difference between the columns A and B: in
order to provide a protected stretch, it therefore becomes
imperative to resort to the fabrication of two different el-
ements A and B. The difference between the two ele-
ments A and B imposes the need to provide, store,
present, and make available to the installer an assort-
ment of two different products to obtain substantially one
therefrom. This. constitutes a negative aspect from a
number of standpoints.

[0015] Other critical aspects which should at least be
mentioned briefly regard the possible consequences of
exposure of one of the elements (or of part thereof) to
solar radiation, with consequent "blinding" of the corre-
sponding sensor elements.

[0016] The object of the presentinvention is to provide
a barrier element capable of overcoming the drawbacks
and limitations of the known art outlined above.

[0017] According to the present invention, said object
is achieved thanks to a barrier element having the char-
acteristics referredto specifically in the claims that follow.
[0018] Inbrief, accordingtothe currently preferred em-
bodiment, the invention consists in a radiation-barrier el-
ement comprising:

- acasing provided with a fixing base extending in a
given direction; and

- asupport carrying at least one unit which is able to
generate and/or receive abeam of radiation; the sup-
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port is selectively orientable with respect to the cas-
ing about an axis which extends substantially in the
aforesaid given direction so as to orient the beam of
radiation.

[0019] In the above preferred embodiment, the ele-
ment according to the invention, following upon its instal-
lation on a plane surface, has a capacity for orientation
which enables oblique-transverse barriers (hence pro-
tections) to be obtained, with the possibility, in the case
of a capacity of orientation of = 90°, of providing protec-
tion of two or more adjacent doors and/or windows, so
exploiting further the characteristics of range with a con-
sistent economic advantage.

[0020] The invention will now be described, purely by
way of non-limiting example, with reference to the an-
nexed plate of drawings, in which:

- Figures 1 to 8 illustrate successive steps in the pro-
duction of a barrier element of the type described
herein;

- Figure 9 is an exploded perspective view, which re-
produces, at an enlarged scale, the part of element
indicated by the arrow |X of Figure 7;

- Figures 10to 12 illustrate different possible contexts
of application of a barrier element according to the
invention; and

- Figures 13 and 14 illustrate the performance of an
anti-blinding function against sunlight.

[0021] In Figure 1 of the annexed plate of drawings,
the reference number 10 designates a printed-circuit
board, usually made in the form of an elongated strip
having a length in the region of, for example, 50 cm, 1 m
or 2 m. Mounted at selectively determined distances on
the supporting strip 10 are transmitting/receiving units 12
of an optical IR barrier.

[0022] With the exception of what is said specifically
herein (for example, with particular reference to Figures
13 and 14), the characteristics of the transmitting/receiv-
ing units 12 are to be considered in themselves as a
whole known to the art, and hence such as not to require
any detailed description herein.

[0023] In a particularly preferred embodiment it is,
however, envisaged that associatedto the receiving sec-
tions (and possibly also to the transmitting sections) of
the units 12 are optics for concentration of the optical
signal. These optical systems, preferentially associated
to which are diaphragms, have the purpose of bestowing
upon the corresponding electro-optical transducers
(transmitters) and/or opto-electronictransducers (receiv-
ers), characteristics of high directionality in the main di-
rection of emission/sensitivity.

[0024] In particular:

- inthe case of the electro-optical transducers of the
transmitters, the optical systems and the dia-
phragms in question aim at causing the transducer
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to concentrate in a practically exclusive way its emis-
sion in the direction of pointing towards the associ-
ated receiver, without lateral dispersion of the radi-
ation; and

- inthe case of the opto-electronic transducers of the
receivers, the optics and the diaphragms in question
aim at making the transducer sensitive in a practi-
cally exclusive way to the rays coming from the di-
rection of the associated transmitter proving insen-
sitive to any radiation (e.g., solar radiation) coming
from outside the useful field of vision, which can con-
stitute destabilizing elements for correct operation
of the system.

[0025] Thanks to said measurements, it is possible to
increase considerably the range of the individual optical
barrier so as to be able to arrive, in an altogether reliable
way, at range values in the region of 50-100 metres.
[0026] Similar considerations of general technical
knowledge apply also to the electrical connections that
come under a connector 14, which is usually of a mul-
ti-wire type, with the connection wires extending through
a collar-shaped element 16, the function of which will be
more readily understandable from what follows.

[0027] The multi-wire connector 14 enables connec-
tion of the various units 12 to a processing unit or proc-
essor that controls operation of the aforesaid units ac-
cordingtothe criteriamore fully described in what follows.
In particular, the processorin question, designated by 18
in Figures 10 and 12 is designed to provide the function
of hub for performing the task of synchronization, which
will be explained more fully hereinafter.

[0028] Figure 2 shows the operation whereby the
board 10 with the elements associated thereto is inserted
into a tubular sectional element 20 (this is typically a sec-
tional element made of aluminium with a C-shaped pro-
file), within which the supporting board 10 can be made
to slide longitudinally, maintaining the active elements
(photo-emitters and photo-detectors of the units 12)
aligned and therefore freely facing the slit 22 present in
the C-shaped profile of the tubular sectional element 20.
[0029] The arrangement of parts just described can be
understood more readily from Figure 3. Here also the
possible presence of a further set of wires coming under
a further multi-wire connector 14 can be appreciated
more fully.

[0030] Figure 4 shows how the assembly formed with
the operations previously described enables its insertion
in a tube 24 designed to receive inside it the tubular sec-
tional element 20, with a capacity for rotation about the
common axis of extension.

[0031] For example, the tubular sectional element 20
can be chosen so as to have an outer diameter in the
region, for example, of 25 mm, and the tube 24 is chosen
in such a way as to present an internal diameter just
slightly larger in order to enable the tubular sectional el-
ement 20 to rotate within the tube 24 encountering just
a modest resistance.
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[0032] The material constituting the tube 24 is chosen
so as to be transparent to the radiation (typically IR ra-
diation) emitted and received by the transmitting and re-
ceiving elements provided in the unit 12. For example,
the tube 24 can be an extruded polycarbonate tube made
of a material that is transparent to visible light or, better
still, made of a material that is opaque (i.e., nottranspar-
ent) to visible light but completely transparent to the IR
radiation used by the unit 12.

[0033] Oncethetubularsectional element20 has been
completely inserted within the tube 24, with the multi-wire
connectors 14 projecting from the two ends of the tube,
the tube itself can be inserted, for example by causing it
to slide longitudinally, into a base part 26.

[0034] Forthis purpose, as is more clearly visible from
the parts on the right in Figures 4 and 5, the tube 24 is
usually provided, according to a general omega config-
uration, with two runner parts 24a, which are able to en-
gage corresponding grooves 26a provided in the base
26.

[0035] Once the assembly configuration represented
in Figure 6 has been obtained, at the two ends of the
tube 24 (which is, in general, a little shorter than the base
26) two plug parts 28 are applied, having the character-
istics that may be appreciated more fully from Figure 9.
[0036] In practice, the plugs 28 have a core part 28a,
which can be applied against the bottom wall of the base
26 and be fixed thereto by screws (not illustrated) de-
signed to pass into the holes that are clearly visible in
Figure 9.

[0037] Atthe endthatisto face the tube 24, each plug
28is then provided with a collar part 30, the central orifice
of which is designed to support one end of the tubular
sectional element 20: for example, at the visible end of
Figure 9,the shank end of the element 16 passesthrough
the axial orifice of the collar part 30.

[0038] In this way, (or in functionally equivalent ways,
which can be identified readily by the person skilled in
the sector) the tubular sectional element 20 is supported
at its ends so as to be able to rotate in a controlled way
within the tube 24, which, it will be recalled, is rotationally
fixed with respect to the base 26 on account of the pres-
ence of the appendages 24a that engage the grooves
26a.

[0039] The plugs 28 usually comprise a tray part 28a,
which is able to receive inside it further electronic circuitry
designed to be connected to the multi-wire connector 14.
These electronic components are protected from the ex-
ternal environment in conditions of tightness thanks to
the presence of a lid 32.

[0040] In aparticularly advantageous way, associated
to the tubular sectional element 20 is a thermal-condi-
tioning system comprising heating elements, which, sub-
jected (in a known way) to a control function, enable con-
tainment of the temperature variations to which the sec-
tional element (and the elements associated thereto)
may be subjected, for example as a result of installation
of the system in mountain areas or, in general, in the
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presence of low external temperatures. In this way, it is
possible, for example, to maintain the tubular sectional
element (and the elements associated thereto) at tem-
peratures that are always above zero, thus preventing
onset of phenomena of freezing and/or of formation of
condensate, both on the inside and on the outside.
[0041] In a preferred way, the aforesaid thermal-con-
ditioning elements are constituted by filiform elements
(for example, heating wires) that extend in a distributed
way over the sectional element, for example in slots (not
visible in the drawings) extending in the wall of the sec-
tional element. In this way, it is possible to guarantee a
high uniformity in the performance of the action of thermal
conditioning throughout the development of the sectional
element.

[0042] Of course, the aforesaid thermal-conditioning
elements can comprise also cooling elements such as
Peltier-effect elements.

[0043] Theendpartsofthe assembly thus formed (see
Figure 7) can then be covered with two covers 34, at least
one of which can be traversed by an insulating-bush el-
ement 36, made of one or more parts (see Figure 9) to
enable the assembly thus formed of electrical sup-
ply/control connectors coming underthe units 12to come
out.

[0044] The assembly thus obtained, represented in
Figure 8, hence presents substantially with a column of
a given length (for example, according to the active part
of the device, basically dictated by the length of the tube
24, and hence in the region of 50, 100, or 200 cm), iso-
lated in a sealed way from the outside environment in
conditions that ensure its protection against the adverse
effects of atmospheric agents, for instance, in the case
of outdoor installation.

[0045] In a preferred way, tightness is achieved at
three levels.

[0046] The first is represented by the insulating-bush
element 36 for reception of the multi-wire cable just de-
scribed.

[0047] The second level of tightness is advantageous-
ly represented by a saddle-shaped gasket element (not
explicitly illustrated in the drawings) located on each cov-
er 34 and the corresponding plug 28, in order to provide
tightness between the wire and the electronic circuit that
is located inside the plug 28 itself.

[0048] Thethird level of tightness is represented by an
annular sealing element (O-ring, which is not visible in
the drawings either) set between the annular part 30 of
the plug 28 and the tube 24.

[0049] The bottom or core wall of the base 26 can be
mounted and fixed against a wall. This is usually obtained
by orienting the column constituting the element de-
sctibed, designated as a whole by 38, in a substantially
vertical position and/or associating to the base 26 a de-
vice (not illustrated) for detecting any attempt to wrench
or tear the column away from its seat. This is designed
to give warning of any possible attempt at tampering with
the barrier of which the element forms part by detaching
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the element itself from the wall.

[0050] Installation on the wall, made in the way de-
scribed above, preserves at the same time the complete
possibility of orienting the tubular sectional element 20,
the supporting strip 10, and the units 12 that are located
inside it about an axis coinciding with the direction of
extension of the element 38, and hence (in the position
of most normal use of the element 38) about a vertical
or substantially vertical axis. This is obtained within a
wide range of variation, given that, at least virtually, the
tubular sectional element 20, the supporting strip 10, and
the units 12 that are located inside can rotate even
through 360° with respect to the base 26.

[0051] In practical terms, and as will be appreciated
more fully from Figures 10 to 12, the assembly formed
by the tubular sectional element 20 and the supporting
strip 10 along with the units 12 that are located inside it,
can be made to rotate so as to orient the direction of the
beam emitted/received by the units 12 through + 90°
with respect to the direction perpendicular to the plane
of the base 26 and hence to the plane of the wall on which
the element 38 is fixed.

[0052] In this way, it is possible to use two elements
38 of the type described (designated, respectively, by A
and B in the plan views of Figures 10 to 12) in a wide
range of conditions of installation that are not limited to
the condition of strict front facing, as instead occurs in
commonly manufactured barriers.

[0053] In particular, Figure 10 shows a solution in
which two columns A and B (each constituted by a device
38 of the type previously described) are mounted on the
opposite sides of the embrasure of a window having a
clearly splayed configuration.

[0054] Even though the two walls on which the two
columns A and B are fixed are clearly not parallel to one
another, it is possible to act on both of the columns A and
B, causing rotation of the tubular sectional elements 20
within the respective tubes 24 until the two slits 22 are
brought into the condition where the units 12 of the two
columns (and only said units, not the ensemble of the
two columns) are in a front-facing position. For this pur-
pose, it is possible to act, for example, on a hole 40 lo-
cated at either end of each tubular sectional element 20,
with subsequent possibility of blocking by means of a
grub screw, or with a U-bolt fixed with two screws that
surrounds the neck of the pin for controlling rotation di-
rectly within the plug compartment.

[0055] Figure 11 shows how the same possibility of
otientation may be exploited in a situation where the two
columns A and B are mounted on two walls that are par-
allel to one another, but with the need to locate the two
columns in positions staggered with respect to one an-
other. Also in this case, it is possible to orient the tubular
sectional elements 20. in a complementary way within
the respective tubes 24 of the two columns in such a way
as to orient the rays emitted/received by the units 12 in
generically oblique positions with respect to the two walls
on which the two columns are installed.
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[0056] Figure 12 shows an installation solution which
can be used to particular advantage to ensure protection
of one or more windows or doors. This occurs by project-
ing an optical beam in a direction parallel to the wall in
which said windows/doors are opened.

[0057] In particular, Figure 12 shows two columns A,
B mounted vertically on either side with respect to the
window, with the respective tubular sectional elements
20 rotated respectively through +90° and -90° with re-
spect to the central median plane of the respective con-
tainment casings (i.e., with respect to the direction per-
pendicular to the plane of the base 26 of each casing)
so as to achieve the desired alignment of the optical
beam.

[0058] Allthree Figures 10to 12illustrate the possibility
of making the wire connection of the columns A and B
with a hub 18 that performs the function of synchronism
at an electrical/electronic level, not at an optical level.
[0059] Unlike optical synchronism (and with the sole
constraint of imposing upon the system an additional wire
connection), electronic synchronism overcomes all the
drawbacks and limitations described above. Since the
sync signal is electrical and directed between the two
elements A and B, it enables a much faster synchroni-
zation of the rays (for example, eight in number) that
make up the individual link, at the same time eliminating
completely any waste of time for restoring communica-
tion following upon interruption of a ray. Electronic syn-
chronism likewise enables N (up to four) adjacent links
to be synchronized with respect to one another without
any mutual disturbance. This solution enables extension
of the protection in height, for example, up to the sum of
four two-metre basic systems, i.e., eight metres. Further-
more, it enables long corridors of protection to be ob-
tained within open environments by means of parallel
stretches, this being a requirement that is very strongly
felt, for instance, in museums.

[0060] The operation of a barrier comprising two ele-
ments 38 of the type described herein is based upon an
optical communication, which, inthe case of interruption,
determines alarm detection. The communication occurs
by means of opto-electronic devices that communicate
by means of an infrared light beam in the region of a
wavelength of 900 nm, hence a wavelength that physi-
cally falls within the light spectrum but is not visible to the
human eye.

[0061] The size ofthe receiving elements, which is ap-
proximately 4 mm2, determines the size of the cross sec-
tion of the IR light beam. This extremely small size on
the one hand enables a good definition of the ray to be
obtained but, on the other hand, presents shortcomings,
for example, in terms of rejection in regard to small in-
sects. These can in fact bring about random interruption
in the optical communication and consequently cause an
undesired alarm.

[0062] some known systems do not envisage specific
countermeasures: if an insect obstructs the ray, the bar-
rier detects it as just any other alarm.
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[0063] Various manufacturers have, instead,
equipped their systems with "anti-insect" devices. These
are obtained by resorting to different solutions. Some act
onthe digital analysis of a number of rays, reducing, how-
ever, the level of security in so far as there are thus cre-
ated areas of passage without any protection. Other so-
lutions envisage enlargement of the geometry of the rays
by combining three transmitters and two receivers in an
OR configuration, thus determining a geometry of a few
square centimetres and limiting the area of obstruction
that can be caused by an insect.

[0064] Once again, barriers that are installed out of
doors are exposed to negative phenomena, such as
jumps in temperature, humidity, rain, snow and, above
all, possible exposure to sunlight. Amongst the forms of
radiation transmitted by the sun is IR radiation at approx-
imately 900 nm, which is at the basis of the optical com-
munication of infrared optical barrier systems. The
amount of IR-light specific energy is so high that, if it is
coupled in a perpendicular way with the receiving ele-
ments of the barriers it can interrupt operation, by blinding
said barriers, for the entire duration of the coupling, so
causing a condition of permanent alarm. The sun exerts
its major influence on the receiving elements of the bar-
riers, above all when it is low on the horizon, i.e., at sun-
rise and at sunset.

[0065] Usually, this problem is dealt with by choosing
installation sites out of the reach of sunlight. In practice,
this implies giving up any idea that barriers capable of
functioning properly out of doors currently do not exist.
In addition, the orbital movement of the sun varies
throughout the year: however carefully it may be placed,
a system is in any case exposed sooner or later during
the year, even for just a few minutes of the day, to a risk
of blinding by sunlight.

[0066] A preferred embodiment of the solution de-
scribed herein prevents this problem if it is noted that the
optical communication of the individual ray of the barrier
is unidirectional from the transmitter to the receiver and
asthe architecture of the communication of the individual
ray within a system varies. This is obtained by doubling
whatin traditional barriers is a single ray and thus replac-
ing the unidirectional communication in the context of a
pair of transmitters with a double opposed pair of ele-
ments which cross one another so as to constitute a dou-
ble ray, where the communication is thus bi-directional.
[0067] This solution is illustrated in Figures 13 and 14
where there is schematically represented a barrier com-
prising two columns A and B, between which a barrier
comprising a first optical beam (optical beam No. 1) and
a second optical beam (optical beam No. 2) is set up,
each of said beams being in effect constituted by a ray
that travels from A to B (ray A-B) and by a ray that travels
from by B to A (ray B-A).

[0068] In this way, the sun can at the most affect only
one of the two receivers at a time, not interfering in any
way with the other one, which is not exposed to sunlight.
This solution can be implemented in a particularly advan-
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tageous way when very short times of analysis are avail-
able by typically resorting to a direct electrical synchro-
nism and not to an optical one.

[0069] Inaparticularly advantageous way, the solution
described herein renders installation more flexible, ena-
bling a greater adaptability and solving also "seasonal”
problems linked to outdoor installation.

[0070] In particular, it is possible to proceed to a "par-
tialiaation" of the individual element, which enables, with
a simple programming operation that can be carried out
even while the product is operating and is installed,
change of the state of security along the height of the
individual stretch (for example, 2 metres). In particular,
it is possible, with the exclusion of some rays, to create
windows where the security is active alternating with win-
dows where the security is excluded. This kind of per-
formance is very useful for outdoor installations in so far
as it enables, given any initial installation, adaptation of
operation to events that occur only seasonally.

[0071] For example, in the case of an installation for
the perimetral protection of a dwelling with garden,
growth of grass could inadvertently lead to a problem of
obscuration of the protective rays close to the ground,
causing undesired alarms. Such a problem can be readily
solved by just excluding the rays that may be obscured
by the growth of grass. Furthermore, this operation does
not apparently lead to a reduction in protection in so far
as it does not alter the original position of installation,
which usually envisages that the two columns A and B
of the system should be mounted with their bottom ends
at the level of the ground.

[0072] On the other hand, it will be appreciated that,
even though the solution according to the invention has
been described with reference to infrared sensors, and
in particular ones of the passive type with a curtain de-
tection lobe, it can also be applied, without any limitation,
to barriers that use radiation of a different type, such as
microwave radar barriers, modular active-IR barriers,
and compact active-IR barriers.

[0073] In particular, the solution according to the in-
vention finds advantageous application in devices for
perimetral security, enabling provision of compact secu-
rity barriers. In the preferred embodiment, once installa-
tion is completed, it is possible to perform an orientation
of allthe rays with a single, simple mechanical operation,
thanks to a rotation device integrated within the mechan-
ical structure.

[0074] The solution described herein overcomes the
traditional demarcation between the types of active-in-
frared barriers on the market. Modular barriers are in fact
to be deemed an older technology, which has marked
the birth of these products: they present advantages but
also disadvantages according to the installation require-
ments. Originally, these barriers appeared as single-ray
devices. Subsequently, by integrating different individual
orientable devices within a mechanical column, it has
been possible to create a barrier of a height that can vary
from onetothree metres. On the other hand, this solution
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presents various complications: in the first place, the
overall dimensions; then, integration of a number of rays
within a column imposes the need for cross-sectional di-
mensions of the bar in the region of 100 cm2, as against
a cross section of 7-8 cm2 of a compact barrier; further-
more, the set of a number of individual devices involves
a certain amount of work for their wiring-up, which must
be carried out by the installer. The operation of ray ori-
entation must be carried out on an individual basis,
whereas in compact barriers it occurs in common for all
the rays that make up said barriers, including the closing
assemblage.

[0075] The solution described herein is suitable for
achieving a high level of flexibility in the processing of
intrusion signals, with the possibility of defining particu-
larly sophisticated strategies of use.

[0076] In particular, the "low-level" intrusion signals
generated by the single barriers are suited to being used
for generating "high-level" signals, which can be present-
edtothe user by means of avideo/graphic user interface,
thus providing a real-time representation of the state of
operation of the entire system, including all the configu-
rations set on the control unit (the socalled hub 18, pos-
sibly backed up by an external processing unit, such as
a personal computer).

[0077] It will be appreciated that the foregoing is ob-
tained in a way that is altogether independent of the fact
thatthe anti-intrusion systemis atthe moment configured
for generation of alarm signals: in this way, it is possible,
forexample, to monitorthe protected area, detecting phe-
nomena of intrusion therein, even when the intrusion
does not in itself give rise to an alarm signal.

[0078] The possibility itself of generating "high-level"
signals that can be presented to the user enables gen-
eration of historic files on the operation of the system.
These historic files gather together, among other things,
information regarding all the phenomena of intrusion de-
tected, including, for example, data on the moment in
which the individual intrusion has been detected, the
characteristics thereof (duration, probable type of intrud-
er, etc.). Said historic files form a data base, which can
be processed with normal computer tools (also for "fo-
rensic” purposes) and possibly be exported from the sys-
tem (for example, to a web space), for instance following
upon issue of an alarm, ensuring storage of the data even
in the case of attempts of attack on the processing unit
(PC) of the system.

[0079] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary widely with respect to what is described
herein, purely by way of non-limiting example, without
thereby departing from the scope of the invention.

Claims

1. A radiation barrier element (38), characterized in
that it comprises:
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-acasing (24, 26, 34) provided with afixing base
(26) extending in a given direction; and

- a support (10) carrying at least one unit (12),
which is able to generate and/or receive abeam
of radiation, the support (10) being selectively
orientable with respect to said casing (24, 26,
34) about an axis that is substantially co-exten-
sive with said given direction so as to orient said
beam of radiation.

The element according to Claim 1, characterized
in that said casing (24, 26, 30) comprises a tubular
part (24), which extends along said axis and is able
to receive said support (10) in a rotatable way inside
it.

The element according to Claim 2, characterized
in that said tubular part (24) is made of plastic ma-
terial.

The element according to Claim 2, characterized
in that said tubular part is made of material opaque
to visible radiation but transparent to the radiation
generated and/or received by said at least one unit
(12).

The element according to any one of Claims 2 to 4,
characterized in that said support (10) is set in a
sectional element (20), which is in turn mounted so
that it can rotate within said tubular part (24).

The element according to Claim 5, characterized
in that said sectional element (20) has a general
C-shaped configuration with a slit (22) facing which
is said at least one unit (12).

The element according to Claim 5 or Claim 6, char-
acterized in that said sectional element (20) has a
substantially circular shape.

The element according to any one of the preceding
claims, characterized in that said support (10) is in
the form of a printed-circuit board.

The element according to Claim 1 or Claim 8, char-
acterized in that said support (10) has a general
strip-like configuration extending in said given direc-
tion.

The element according to any one of the preceding
claims, characterized in that said casing has end
parts (28) provided with hinge-like formations (30)
for supporting said support (10) with a capacity for
orientation with respect to the casing.

The element according to Claim 10, characterized
in that said hinge-like formations have at least one
annular part (30) which is able to receive in a rela-
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tionship of rotation inside it a pin-like formation (16)
projecting from said support (10).

The element according to Claim 10 or Claim 11,
characterized in that at least one of said end parts
(28) is provided with a cavity (28a) for receiving elec-
tronic components.

The element according to Claim 12, characterized
in that said cavity (28a) is provided with a covering
part (32, 34) for sealing the cavity (28a) itself.

The element according to any one of the preceding
claims, characterized in that said fixing base (26)
is substantially plane.

The element according to Claim 14, characterized
in that said support (10) has a capacity of orientation
substantially equal to = 90° with respect to the per-
pendicular to the plane of said fixing base (26).

The element according to any one of the preceding
claims, characterized in that said at least one unit
(12) is configured to co-operate with a homologous
unit (12) mounted in a similar bartier element (38)
and comprises both an emitter module (Tx) and a
receiver module (Rx), so that said beam of radiation
comprises both a ray transmitted and a ray received
by said at least one unit (12).

The element according to any one of the preceding
claims, characterized in that it comprises a set of
said units (12), which is able to generate/receive ra-
diation beams designed to co-operate in a relation-
ship of synchronism with a homologous set of units
mounted on a similar barrier element (38), said re-
lationship of synchronism being established electri-
cally (18).

The element according to any one of the preceding
claims, characterized in that said at least one unit
(12), which is able to generate and/or receive abeam
of radiation, has associated thereto an optical sys-
tem for concentrating said radiation.

The element according to Claim 18, characterized
in that coupled to said optical system of concentra-
tion is a diaphragm.

The element according to any one of the preceding
claims, characterized in that it comprises at least
one thermal-conditioning element.

The element according to Claim 5 and Claim 20,
characterized in that said at least one thermal-con-
ditioning element is mounted on said sectional ele-
ment (20).
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22,

23.

24,

25.

26.
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The element according to Claim 20 or Claim 21,
characterized in that said at least one thermal-con-
ditioning element acts in a distributed way.

The element according to Claim 21 and Claim 22,
characterized in that said at least one thermal-con-
ditioning element is an elongated element that ex-
tends along the wall of said sectional element (20).

The barrier element according to any one of the pre-
ceding claims, comprised in an assortment of ele-
ments (38) substantially similar to one another in the
absence of substantial structural differences be-
tween different elements of the assortment.

The radiation barrier element according to any one
of the preceding claims, characterized in that said
atleast one unit (12) operates with infrared radiation,
preferentially with a wavelength in ’the region of 900
nm.

The radiation barrier element according to any one
of the preceding claims, characterized in that said
casing (24, 26, 34) is substantially sealed (36) with
respect to the outside environment.
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FIG. 13
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