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requires cumbersome and inconvenient oper- ation of removing the base of
the existing detec- TECHNICAL FIELD                                    tor
from the mounting surface and then installing The present invention is
directed to a passive      the new detector. This is disadvantageous in the
infrared detector, such as may be used for detect-    5    sense that the
sensor and its associated electric ing the infrared radiation emanating
from a per-    circuitry has to be replaced together with the son entering
a monitored space to indicate the      optics while they can be available
for the different presence of the human in that space.               types
of the optics. In particular, the invention relates to a type of passive
infrared detector comprising a base to be   10   DISCLOSURE OF THE
INVENTION installed on a mounting surface, and an infrared     In
accordance with the present invention, the sensor and  an  optical
collector pivotably         detector is characterised by a joint member
which supported with respect to the base, the collector   supports the
sensor and which is pivotally being arranged to gather infrared radiation
from a  supported on the base, and means for releasably space to be
monitored and to focus such radiation    15   attaching the optical
collector to the joint member onto said sensor, said sensor being operative
in    so that when the collector is so attached, the response to receiving
such radiation to produce    collector and sensor are moveable in relation
to an output signal.                                  the base for
adjustment of their angular position. Thus, the present invention enables
the optical BACKGROUND ART                                20   collector
alone to be replaced while utilizing the In the past, there have been
provided a wide      sensor and its associated electric circuitry as the
variety of passive infrared detectors comprising a  common components to.
the optical collectors of single infrared sensor and an optical collector
different optics, rendering the detector to be which gathers the infrared
radiation from a space   adapted in widespread end uses without requir- to
be monitored and focuses the received radi-   25   ing undue increase in
cost. ation onto the sensor for providing an indication    In a preferred
embodiment, said joint member of the presence of a human being in that
space. It  is formed as an electrically shielded case in which is well
known that the detector is desired to be    the sensor is received together
with electric com- pivotally supported on a base to be installed on a
ponents forming an amplifier for amplifying the mounting surface such as a
wall or ceiling for   30   output signal from the sensor. Thus, the sensor
adjusting the angular orientation of the detector   and the amplifier
thereof can be suitably pro- depending upon the geometry of the space being
tected from external noise signals to provide a monitored. This is shown,
for example, in U.S.      reliable detection signal, which is therefore
Pat. Nos. 3,928,843 and 4,081,680. The former      another object of the
present invention. patent comprises a mirror assembly or optical   35   For
attaining said releasable coupling between collector with a sensor affixed
thereto. The       the optical collector and the joint member, a assembly
is received within a housing which is     permanent magnet may be employed
to be dis- mounted on a base by means of a swivel             posed on one
of the optical collector and the joint assembly so as to be adjustable its
angular        member, the other being formed of magnetic position with
respect to the base and therefore a    40   material being attractable by
the magnet. The wall or ceiling to which the base is installed. In the
permanent magnet can assure easy but secure latter patent, a sensor is
secured to an optical   coupling of the optical collector with the joint
assembly in the form of a vat or trough-shaped      member and therefore
provides a convenient reflector support which is provided with plural
replacing operation of the optical collector as well reflector elements for
reflecting incident infrared   45   as secure positioning of the optical
collector in radiation onto the sensor. The optical assembly    exact
radiation transfer relation with the sensor combined with the sensor is
pivotally supported    on the base. by means of a bracket for the same
purpose of        Said joint member in the form of the shielded adjusting
its angular position. With the above     case may be provided with a hat
which allows prior detectors, when the optical collector is   so   only
valid incident radiation orginating from the impaired or damaged while the
sensor and asso-     intended space being monitored to be directed ciated
electric circuitry of rather expensive con-  onto the radiation receiving
surface of the sensor struction are still operative, the entire assembly
and at the same time to prevent undesired or including the sensor and the
electric circuitry    spurious radiation originating from areas other have
to be replaced together with the optical   ss   than the intended space
from impinging onto the assembly. This imposes undue expenditure to a
envelop of the sensor. Thus, the envelop and user and may prevent the
utilization of the detec-  therefore the sensor therein can be free from
tor in domestic and commercial applications.       being heated by such
undesired radiation to be Further, when the detector is required to alter
the     thermally protected therefrom, preventing the covering range of
space to be monitored or field   60   sensor from producing a false
detection signal. of view, the entire detector assembly have to be     One
of the  optical collectors selectively replaced with another type of
detector having      attached to the base may be designed to be of
different optics suitable for receiving  infrared  omnidirectional type
which is shaped into a radiation from the intended space or field of view,
general configuration of the frustum of a cone which also imposes undue
expenditure as well as   65   with its sidewall defined by a plurality of
Fresnel 



3               EP 0177130 B1                        4 lenses, said Fresnel
lenses being at different         Fig. 2 is a perspective view of a
wide-range type angular dispositions for determining the corre-
optical collector to be selectively adapted to the sponding number of
separate individual fields of     above detector; view covering said space
to be monitored. The          Fig. 3 is a perspective view of a long-range
type Fresnel lenses extend along the entire circumfer-    5    optical
collector to be selectively adapted to the ence of the optical collector to
provide a sub-      above detector; stantially 360 degree field of coverage
and are        Fig. 4 is a perspective view of the above arranged to have a
common focal point so as to       detector with the wide-range optical
collector of focus the received radiation from all of the fields  Fig. 2
attached; of view  onto the sensor. Included  in the    10       Fig. 5 is
a perspective view of the above omnidirectional optical collector are a
first and a  detector with the long-range optical collector of second
mirror surfaces one formed on the bottom      Fig. 3 attached; and the
other on the top of the frustum of cone.       Fig. 6 is a vertical
sectional view of the detector The first and second mirror surfaces are in
facing   of Fig 1; relation and cooperative to reflect twice the radi-   15
Fig. 7 is a perspective view of a base and a joint ation passing through
each Fresnel lens onto the     member constructing the above detector;
sensor, and they are disposed in an inclined           Fig. 8 is an
enlarged perspective view of the relation with each other such that the
distance      joint member; therebetween is closer at its inward end than
at       Fig. 9 is an enlarge perspective view of the the outward end. With
this inclined combination    20    portion of the base receiving the joint
member as of the first and second mirror surfaces, the radial  viewed from
the inside of the base; dimension between each Fresnel lens and the
Fig. 10 is an enlarged fractional view of the sensor can be reduced in
addition to that each      upper portion of the joint member and a sensor
Fresnel lens can utilize as radiation gathering      received therein;
segment its portion as close the center of lens as   25  Fig. 11 is an
exploded perspective view of the possible to enhance radiation collection
capacity,   omnidirectional optical collector; the details of which will be
explained in the          Fig. 12 is an exploded perspective view of the
detailed description of the preferred embodiment.    omnidirectional
optical collector as viewed from a Provided in close proximity to the
sensor may      different angle; be locator light source emitting visible
light which    30  Fig. 13 is a plan view illustrating the patterns of will
pass through the optical collector to reach the  a plurality of Fresnel
lenses integrally formed into space intended to be monitored. Thus, by
observ-     a sheet employed in constructing the above ing the visible
light from the locator light a user  omnidirectional optical collector; can
easily ascertain the location of the space to be   Fig. 14 is a greatly
enlarged fragmentary view monitored.                                     35
illustrating the patterns of the Fresnel lenses of The optical collector
may be covered by a          Fig. 13; removable shield which is transparent
to infrared      Fig. 15 is a schematic illustration of the vertical
radiation of interest but attenuates it to some      fields of view covered
by the above omnidirec- extent. A sensitivity adjusting means may be
tional optical collector; provided to compensate for the resulting attentu-
40  Fig. 16 is a schematic illustration of the horizon- ation of the output
from the sensor receiving the    tal fields of view covered by the above
omnidirec- radiation through the shield to such an extent as    tional
optical collector; to give the same detection result based on the
Fig. 17 is a plan view illustrating the patterns of sensor ouput regardless
of whether the optical       a plurality of Fresnel lenses employed in the
collector is used with or without the shield. The    45   above wide-range
optical collector of Fig. 2; sensitivity adjusting means may be actuated in
Fig. 18 is a plan view illustrating the patterns of response to the optical
collector being covered by   a plurality of Fresnel lenses employed in the
the shield to be automatically set in operation for  above long-range
optical collector of Fig. 3; compensating such attentuation of the received
Fig. 19 is a cross sectional view schematically radiation. The above shield
may be made to be    50   illustrating the optical arrangement of the above
substantially opaque to visible light for rendering  omnidirectional
optical collector; the optical collector imperceptible or unnotice-
Fig. 20 is a cross sectional view schematically able. In this connection,
said locator light may be  illustrating the optical arrangement similar to
Fig. arranged to be brought into operation of emitting    19 but in a more
simplified manner for easy the visible light only when the shield is
removed.   ss   understanding of an advantageous feature of the There
follows a description by way of example      above omnidirectional optical
collector; of an embodiment of the present invention, ref-        Fig. 21
is a sectional view schematically illus- erence being made to the
accompanying draw-          trating a reference optical arrangement intro-
ings.                                                duced for a comparison
purpose with that of Fig. 60   20; BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 22 is another cross sectional view schemat- Fig. 1 is a perspective
view of a passive infrared  ically illustrating the optical arrangement
similar 



detector with an omnidirectional type optical        to Fig. 19 but in a
more simplified manner for easy collector in accordance with a preferred
embodi-     understanding of another advantageous feature ment of the
present invention;                 65   of the above omnidirectional
optical collector; 3    5               EP 0177130 B1
6 Fig. 23 is a sectional view schematically illus-   between. In addition,
the hat 43 is formed along trating a reference optical arrangement intro-
its upper opening with an inward flange 44 which duced for a comparison
purpose with that of Fig.    occludes the entry to the envelop of the
sensor 30 22; and                                             of any
undesired or spurious infrared radiation Fig. 24 is a block circuit diagram
illustrating a    5    originating from regions other than the fields of
signal processing circuit of the above detector.     view determined by the
optical collector, thus preventing the sensor 30 from being influenced MODE
FOR CARRYING OUT THE INVENTION                  by such undesired radiation
and therefore pre- Referring to Figs. 1 to 5, a passive infrared
venting it from producing false output. detector in accordance with a
preferred embodi-   10   A light emitting diode (LED) 33 is fixed to the
ment is shown to comprise three types of optical     joint member 40 to be
spaced just above the collectors 1A, 1B, and 1C which are selectively
sensor 30 in close proximity thereto, the LED 33 attached to a common base
20 to be installed on a    being chosen to have dimensions small enough
mounting surface such as the wall or ceiling of a    not to substantially
affect the radiation receiving room or area to be monitored. Included in
the    15   capacity of the sensor 30. The LED 33 is employed optical
collectors are of omnidirectional type 1A,   as a locator light to emit
visible light which will wide-range type 18, and long-range type 1C, as
pass through the optical collector 1A, 18, or 1C to shown in these figures.
Each of the optical collec-  reach the individual fields of view, whereby
they tors 1A, 1B, and 1C comprises a plurality of         can be easily
located or assigned to the intended contiguously arranged Fresnel lenses 3
which    20   regions by adjusting the optical collector in such a
determine discrete or separate fields of view from     manner that the
light from the locator light 33 is which they gather infrared radiation,
such fields    observed in the intended fields of view, the details of view
determined in each collector are coopera-    of which will be discussed
later in conjunction tive to define a range of space to be monitored by
with the circuit arrangement of the infrared detec- the detector. The
Fresnel lenses 3 in each collec-   25   tor. tor are formed into an
integral sheet of a suitable    Each of said optical collectors 1A, 1B, and
1C is plastic such as polyethylene which is transparent    formed with a
central sleeve 4 which extends to both infrared radiation of interest and
visible   downwardly from its frame 2 and has on its lower light, and are
arranged to have a common focal       end face a permanent magnet ring 5 of
identical [err] to converge the infrared radiation from each    30
configuration which is engageable with the top field of view thereonto.
flat surface 41 of the joint member 40 so as to be A infrared sensor 30
onto which the infrared       releasably attached thereto. When the optical
radiation received by each of the optical collectors  collector 1A, 1B, or
1C is attached to the joint 1A, 1B, and 1C is focused comprises a
pyroelectric   member 40 in this way, said hat 43 extends material enclosed
by an envelop and is held on    35   through the center of the magnet ring
5 into the said base 20. As shown in Figs. 6 and 7, the base   lower
portion of the sleeve 4 in a coaxial relation 20 is in the form of a flat
casing provided in its  therewith in order that the sensor 30 is kept at a
upper wall with a center opening 21 for receiving    position exactly
corresponding to the focal point therein a joint member 40. It is this
joint member   of the optical collector selected, as shown in Fig. 40 that
releasably supports thereon the optical   40   6. It should be noted at
this time that the coupling collector 1A, 18, or 1C selected as well as
holds    by the magnet ring 5 permits the optical collector [err] sensor 30
in a position corresponding to the    to rotate about a center axis X of
the sensor 30 focal point of the optical collector attached. The     while
keeping the same attached to the joint joint member 40 is shaped by a
magnetically and      member 40 and the base 20. This is particularly
electrically conductive material such as cold rol-   45   advantageous for
allocating the fields of view to led carbon steel into an electrically
shielded case  intended regions to be monitored when using the of a
generally hemispherical configuration with a    directional optical
collectors or those of wide- flat top surface 41. The case or joint member
40 is  range and long-range types 1 B and 1 C, respec- for receiving
therein said sensor 30 together with  tively shown in Figs. 2 and 3. a
first circuit board 31 on which electric com-   50   Said joint member 40
is pivotally supported on ponents (not shown) are mounted to form an
the base 20 by the combination of a semicircularly amplifier 34 for
amplifying the output signal from   arcuated support arm   50 and a clip
52. The the sensor 30, the circuit board 31 being            arcuate arm 50
is formed at its both ends with supported at its periphery on integral
projections   hooks 51 which extend respectively into diametri- 42 which
are formed by indenting the portions of   55   cally opposed holes 45 in
the periphery of the top side wall of the case 40, leads 32 from the
circuit  flat surface 41 of the joint member 40 through board 31 extending
outwardly through  the            bifurcated prongs 46 formed adjacent to
the holes bottom of the case 40. Projecting centrally on the   45. The
bifurcated prongs 46 serve as aligned 



flat top surface 41 of the joint member 40 is a      bearing which are
cooperative to define an axis tubular member or hat 43 into which the
sensor   60   about which the joint member 40 can pivot in 30 projects with
its radiation receiving surface     relation to the support arm 50. Said
clip 52 is an exposed through the upper opening of the hat 43.
elongated spring with bent ends 53 and a leg 54 The sensor 30 has its
envelop or sheath spaced       extending inwardly from one bent end 53, as
best away from  the wall of the joint member 40 for       shown in Fig. 9.
The leg 54 has at its free end a establishing   good  thermal insulation
there-   65   catch 55 which is in slidable engagement with the 4    7
EP  0 177 130 B1                    8 intermediate portion of said support
arm 50 to      greater dimension or aperture than those in the urge it
downwardly into a position where the        other types for effectively
collecting radiation rounded side surface of the joint member 40 is
from more distant areas. pressed against a correspondingly curved skirt 22
The omnidirectional type optical collector 1A extending on the inner
periphery of the central    5    further includes a first and a second
mirror sur- opening 21 of the base 20 so as to allow the joint  faces 11
and 12 which are cooperative to effec- member 40 to be rotatably supported
on the skirt    tively reflect the radiation gathered by the Fresnel 22.
The clip 52 thus urging downwardly the joint    lenses 3 onto the sensor
30, while the other two member. 40 receives the counteracting spring
types of the optical collectors are devoid of mirror force by which said
bent ends 53 is pressed    10   surface. upwardly against the bottoms of
posts 23 formed       Details of the omnidirectional type optical col- on
the underside of the top wall of the base 20     lector 1A will be
described in the following with outwardly of the center opening 21 so that
the clip  reference to Figs. 6, 11 and 12. The sheet of 52 holds the joint
member 40 within in the center   Fresnel lenses 3 defining the side wall of
the opening 21 of the base 20 by means of said   15   collector are divided
into a first and a second support arm  50. Formed in the diametrically
circumferentially extending arrays 14 and 15, the opposed portions of the
surrounding wall of the     first array 14 being disposed near the top and
the center opening 21 are slots 24 through which the    second array 15
near the bottom of the collector. upper end portions of the support arm 50
extend     Each array consists of the same number of in such a manner that
it is only permitted to swing    20   trapezoidal Fresnel lenses 3 at
different angular within the plane of said slots 24 or rotate about a
dispositions but has the Fresnel lenses of differ- horizontal axis passing
through the center of the   ent apertures so that the Fresnel lenses of
rela- curvature of the support arm 50 in a perpendicu-    tively narrower
apertures in the first array 14 are lar relation to that plane as the catch
55 of the clip  responsible for relatively short-distance fields of 52
slides along the length of the arm 50. Accord-   25   view S while those of
the relatively wider aper- ingly, the joint member 40 held by the combina-
tures in the second array 15 for relatively long- tion support arm 50 and
clip 52 on the base 20 can  distance fields of view L, as best shown in
Figs. 15 rotate not only about said axis passing through     and 16. The
frame 2 of the optical collector 1A the connections between the hooks 51
and the        includes a circular bottom plate 6 from the center prongs 46
but also about said horizontal axis   30   of which said sleeve 4 extends
and which has which is perpendicular to the former axis. With     thereon
the first mirror surface 11 consisting of a this arrangement, the sensor 30
and the optical     plurality of circumferentially arranged  plane
collector attached to the joint member 40 is        mirror segments 13
corresponding in number to pivotally supported on the base 20 to be allowed
a  the number of Fresnel lenses 3 in each of the first swivel motion
relative to the base 20 for adjust-   35   and second arrays 14 and 15. A
second mirror ment of the angular position of the optical collec-  surface
12, which is a ring-shaped plane mirror, is tor.
formed on the undersurface of a top plate 7 of Three types of optically
collectors 1A, 1 B, and  plastic material in facing relation with the first
1C are selectively adapted to the base 20 depend-   mirror surface 11. Said
first and second mirror ing upon different geometrically configurations of
40   surfaces 11 and 12 may be provided such as by the room or area to be
monitored or depending       vacuum  deposition  of aluminium   on  the
upon different mounting positions on which the      respective plates of
plastic material. The first and base 20 is to be installed for the purpose
of       second mirror surfaces 11 and 12 are in such a effectively
covering the space intended to be       facing relation with the Fresnel
lenses 3 that the monitored. Each of the optical collectors has the   45
converging radiation received from the each field frame 2 with a window in
which said sheet           of view through the corresponding Fresnel lens
is forming the plural Fresnel lenses 3 is fitted from  firstly reflected on
the first mirror surface 11 and inside and is secured by suitable adhesive
at its   then reflected on the second mirror surface 12 to periphery. The
optical collector 1A of omnidirec-   be directed onto the sensor 30, as
shown in Fig. tional type, as shown in Figs. 1 and 2, has a    50   19 in
which F indicates a common focal point of general configuration of the
frustum of a cone      the Fresnel lenses in the first and second arrays
with its side wall defined by the sheet of Fresnel  14 and 15. Another
Fresnel lens 8 is formed in the lenses 3 which are arranged along the
entire        center of the top plate 7 to focus the radiation
circumference thereof so as to provide a sub-       from the corresponding
field of view directly onto 



stantially 360 degree field of horizontal coverage.   55   the sensor 30,
which field of view is indicated by C The optical collector 1B of wide-rage
type, as      in Fig. 15. shown in Figs. 2 and 4, has the sheet of Fresnel
It is to be noted at this time that the first mirror lenses 3 shaped into a
barrel vault configuration   surface 11 is inclined relative to the second
mirror in which the plurality of Fresnel lenses 3 are      surface 12 in
such a manner that the distance arranged along the arc thereof so as to
provide a    60   therebetween is closer at its inward ends than at
wide-angular range covering. In the optical collec-  the outward ends,
which arrangement is advan- tor 1C of the long-range type, the sheet of
Fresnel  tageous for designing the optical collector 1A lenses 3 defines
two flat surfaces inclined at an   compact as well as for optimal
utilization of the obtuse angle with each other, each surface of
Fresnel lenses 3. These advantageous features which contains the Fresnel
lenses having a    65   will be discussed with the help of Figs. 20 to 23.
In 5    9               EP 0177130 B1                       10 these
figures, a single Fresnel lens 3 is shown for  omnidirectional optical
collector 1A has its inner simplicity although two adjacent Fresnel lenses
3    surface finished as a non-reflective surface so as will appear in the
cross section of the figures in   to prevent undesired reflection on the
inner sur- the actual instance. Figs. 20 and 21 illustrate for  face of the
sleeve 4, such undesired reflection comparison purpose two optical systems
with a    5    would otherwise direct unintended or spurious given angle of
the Fresnel lens 3 to the center axis  radiation from other than the fields
of view to the X of the sensor 30 and with a given vertical         sensor
30 and possibly cause it to produce a false distance therebetween, the
optical system shown      detection output. in Fig. 20 being in conformity
to the present          Turning back to Fig. 1, the infrared detector of
embodiment and the other shown in Fig. 21 being    10   the present
invention further includes a shield 90 a reference system in which the
first and second     which is removably attached to the base 20 over mirror
surfaces 11' and 12' are disposed in paral-  the optical collector 1A, 1B,
or 1C so as to protect lel relation with each other. From these figures, it
it as well as make it imperceptible, which shield is easily understood that
the inclined combination   90 being made of plastic material such as poly-
of the first and second mirror surfaces 11 and 12    15   ethylene which is
transparent to infrared radiation can certainly reduce the radial or
horizontal dis-   but visually opaque to visible light - - tance between
the Fresnel lens 3 and the sensor        Received within the base 20 is a
second circuit 30 to a greater extent than the parallel combina-    board
(not shown) carrying thereon electric com- tion of those does, thus
allowing the optical        ponents which forms a signal processing circuit
collector 1A of the present embodiment to be    20   60. Fig. 24 illustrate
a block circuit diagram of the made compact particularly with respect to
its         signal processing circuit 60 which is connected width
dimension. In the meanwhile, the Fresnel       through the amplifier 34
formed on said first lens is known to have a higher capacity of gather-
circuit board 31 enclosed within the electrically ing incident radiation
per a given area at the       shielded case or joint member 40 to the
sensor 30 portion near the center of the lens than at the    25   also
received therein. The output signal from the portion away therefrom.
Therefore, it is desirable   sensor 30 is amplifed by the amplifier 34
which to utilize the portion as near the center of the     delivers the
amplified signal representative of the Fresnel lens as possible for
increasing the radi-    magnitude of received radiation through the ation
collecting efficiency. The above inclined      optical collector 1A, 18, or
1C selected to a gain combination of the first and second mirror sur-   30
control amplifier 61, the gain of which can be faces 11 and 12 is also
responsible for this         altered by the function of a cooperative
shield purpose, as will be understood with reference to     switch 62 and a
power-on delay timer 63. Figs. 22 and 23, which are introduced for compari-
Said shield switch 62 has a push button 26 son between the optical systems
of the present       which projects on said base 20 and is actuated by
embodiment and a reference system. These fig-   35    a complementary
finger 91 projecting inside of ures illustrate the Fresnel lenses 3 of the
same     the shield 90 at the time of the shield 90 being focal length and
of the same angular relation with   attached to the base 20 so that the
shield switch respect to the center axis X of the sensor 30 for    62
provides an output to lower the gain of the easy and valid comparison
between the above          gain control amplifier 61, while it is released
from two optical systems. In the reference system with   40   the finger 91
at the time of the shield 90 removed the parallel combination of the first
and second     so that it provides no such output of reducing the mirror
surfaces 11' and 12' as shown in Fig. 23,     gain. The reduction in the
gain is such that the the Fresnel lens 3 has no way but to use its
output of the gain control amplifier 61 provides portion far from the
center C of lens for success-   the same criteria or level for judging the
presence fully focusing the radiation passing the entire   45   of a human
being in the space to be monitored aperture of the Fresnel lens 3. This is
in contrast to  irrespective of whether the shield 90 is attached the
optical system adopting the inclined combina-    or removed. In other
words, the combination of tion of the first and second mirror surfaces 11
and  the shield switch 62 and the gain control amplifier 12, as shown in
Fig. 22, in which the Fresnel lens 3  61 can compensate the attenuation in
the mag- is allowed to use its portion near the center C of   so   nitude
of incident radiation when the shield 90 is 



lens for focusing the radiation onto the sensor 30.  attached for the
purpose of providing the same Accordingly, the inclined combination of the
first  level of output from the gain control amplifier 61 and second mirror
surfaces 11 and 12 is found to     as in the case when the shield 90 is
removed. be advantageous to increase the radiation gather-     Accordingly,
the detector of the present invention ing capacity of the Frensnel lenses 3
employed in  55   can assure the same detection result with or the
omnidirectional optical collector 1A. The          without the shield 90.
patterns of the Fresnel lenses employed in the         Said power-on delay
timer 63 in response to the above optical collector 1A and those employed
in     circuit being initially energized produces a control the other two
types of the optical collectors 1B     output of limited time interval,
i.e., 30 sec., which and 1C are respectively shown in Figs. 13, 14, 17,
60   control output is fed to the gain-control amplifier and 18. From these
figures, it is noted that center  61 to disable the same within such
limited time portions of the Fresnel lenses are predominantly    interval
for avoiding possible malfunction at the utilized for the same purpose as
described herein.   initial stage of starting the circuit where the It is
also to be noted that said sleeve 4 extending  components of the circuit
may remain unstable, from the center of the bottom  plate 6 of the    65
thus ensuring a reliable detection. 6    11              EP  0177130 B1
12 Said. shield switch 62 is also connected to the    alarm indicator 77
for connection and disconnec- afore-mentioned locator light or light
emitting     tion therebetween so that the alarm indicator 77 diode 33 in
such a manner as to turn it on only in   can be rendered inoperative as
necessary. Said response to the removal of the shield 90. Thus,      shield
switch 62 is operatively connected also to a when the shield 90 is removed
to expose the    5    contact set 79 leading to output terminals 80 and
optical collector 1A, 1B, or 1C, the visible light   81 in said terminal
block 25, by utilization of which emitted will pass through the optical
collector to   output terminals 80 and 81 a suitable external reach the
individual fields of view, whereby the     circuit can be operative to
acknowledge whether operator can easily adjust the angular position of   or
not the shield 90 is removed. the optical collector 1A, 1B, or 1C
selectively   10 attached to the base 20 by observing the light
Claims from at the intended fields of view. The light emitting diode 33 is
turned off when the shield 90     1. A passive infrared detector comprising
a is attached on the base 20 after locating the fields  base (20) to be
installed on a mounting surface, of view.
15   and an infrared sensor (30) and an optical collec- The output of the
gain-control amplifier 61 is    tor 11A, 1B, 1C) pivotably supported with
respect then fed to a window comparator 64 where it is      to the base,
the collector being arranged to gather compared with each of predetermined
upper and       infrared radiation from a space to be monitored lower
threshold level so that a pulse is delivered   and to focus such radiation
onto said sensor, said from the window comparator 64 only wben the    20
sensor being operative in response to receiving signal from the
gain-control amplifier 61 exceeds    such radiation to produce an output
signal; the upper threshold level, which is indicative of a  characterised
by a joint member (40) which person entering one of the fields of view, or
falls  supports the sensor and which is pivotally below the lower threshold
level, which is indica-  supported on the base, and means (5, 41) for tive
of the person leaving the field of view. Thus,   25   releasably attaching
the optical collector to the the window comparator 64 recognizes a charac-
joint member so that when the collector is so teristic change in the
magnitude of the received     attached, the collector and sensor are
moveable radiation which occurs in response to the person    in relation to
the base for adjustment of their entering any one of the fields of view or
the        angular position. person leaving therefrom and provides an
output   30  2. A detector as claimed in claim 1, wherein said pulse
representative of such change in the mag-    joint member includes an
electrically shielded nitude of the received radiation. The output pulse
case (40) with an opening, said case receiving from the window comparator
64, thus indicating      therein said sensor together with electric
circuitry the human presence in one or more of the fields      (31)
connected to the sensor in such a manner of the view, is then delivered to
an output timer 65   35   that the radiation receiving surface of the
sensor which responds to produce a timer pulse for a        is exposed
outwardly through the opening, said limited time interval of at least 1.5
to 2.0 sec. It is  electric circuitry including an amplifier (34) con-
noted at this time that said power-on delay timer    nected to the sensor
for amplifying the output 63 also delivers its control output of limited
time  signal therefrom. interval to this output timer 65 so as to interrupt
it  40  3. A detector as set forth in claim 2, wherein at the initial stage
of starting the circuit for the  said joint member has a hat-shaped
formation same reason as described above. The timer pulse      which
prevents spurious  infrared  radiation from the output timer 65 is fed to a
relay driver 66  emanating from  areas other than the space which sets a
latching relay 67 at the rising edge of  intended to be monitored from
impinging on the the timer pulse and resets it at the falling edge   45
sensor so as to keep the sensor thermally insu- thereof. The latching relay
67 has its common,       lated from such spurious radiation. 



normally-closed, and normally-open contacts 68,       4. A detector as
claimed in any preceding claim, 69, and 70 connected respectively to
individual      in combination with a further optical collector output
terminals 71, 72, and 73 which are utilized   having radiation receiving
surfaces of different to drive an external alarm means for providing    so
angular orientations which determine different the alarm indication at a
station remote from the    fields of view covering said space to be moni-
detector. These output terminals 70, 71, and 72      tored, as compared
with the first mentioned are arranged in a terminal block 25 which is
optical collector, the collectors being formed with mounted on the base 20
and includes a pair of        a similar-coupling end to be releasably
attached power input terminals 74 for energization of the   55   to the
joint member on the base. circuit. Said timer pulse from the output timer
65     5. A detector as claimed in claim 4, wherein one is simultaneously
fed to an indicator driver 76 to   of the coupling end and the joint member
com- trigger it into operation of turning on an alarm     prises a
permanent magnet(s) and the other is of indicator 77 for such limited time
period, which     a magnetic material (41) to be releasably attached alarm
indicator 77 is a light emitting diode pro-   60   thereto. vided on the
side wall of the base 20 at the portion  6. A detector as set forth in
claim 3 or 4, wherein not covered by the shield 90. A selection switch
one of said optical collectors selectively attached 78, of which knob 28 is
disposed on the base 20      to the base is shaped into a general
configuration and accessible when the shield 90 is removed, is     of the
frustum of a cone with a top wall (7), a side inserted between the
indicator driver 76 and the    65   wall (2), and a bottom  wall (6), said
conical 7    11              EP  0177130 B1                      12 Said
shield switch 62 is also connected to the    alarm indicator 77 for
connection and disconnec- afore-mentioned locator light or light emitting
tion therebetween so that the alarm indicator 7 diode 33 in such a manner
as to turn it on only in  can be rendered inoperative as necessary. Said
response to the removal of the shield 90. Thus,     shield switch 62 is
operatively connected also to a when the shield 90 is removed to expose the
5    contact set 79 leading to output terminals 80 and optical collector
1A, 1B, or 1C, the visible light  81 in said terminal block 25, by
utilization of which emitted will pass through the optical collector to
output terminals 80 and 81 a suitable external reach the individual fields
of view, whereby the    circuit can be operative to acknowledge whether
operator can easily adjust the angular position of  or not the shield 90 is
removed. the optical collector 1A, 1B, or 1C selectively   10 attached to
the base 20 by observing the light      Claims from at the intended fields
of view. The light emitting diode 33is turned off when the shield 90     1.
A passive infrared detector comprising a is attached on the base 20 after
locating the fields  base (20) to be installed on a mounting surface, of
view.                                       15   and an infrared sensor
(30) and an optical collec- The output of the gain-control amplifier 61 is
tor (1A, 18, 1C) pivotably supported with respect then fed to a window
comparator 64 where it is      to the base, the collector being arranged to
gather compared with each of predetermined upper and       infrared
radiation from a space to be monitored lower threshold level so that a
pulse is delivered  and to focus such radiation onto said sensor, said from
the window comparator 64 only wben the    20   sensor being operative in
response to receiving signal from the gain-control amplifier 61 exceeds
such radiation to produce an output signal, the upper threshold level,
which is indicative of a  characterised by a joint member (40) which person
entering one of the fields of view, or falls  supports the sensor and which
is pivotally below the lower threshold level, which is indica-   supported
on the base, and means (5, 41) for tive of the person leaving the field of
view. Thus,   25   releasably attaching the optical collector to the the
window comparator 64 recognizes a charac-       joint member so that when
the collector is so teristic change in the magnitude of the received
attached, the collector and sensor are moveable radiation which occurs in
response to the person   in relation to the base for adjustment of their
entering any one of the fields of view or the       angular position.
person leaving therefrom and provides an output   30  2. A detector as
claimed in claim 1, wherein said pulse representative of such change in the
mag-     joint member includes an electrically shielded nitude of the
received radiation. The output pulse  case (40) with an opening, said case
receiving from the window comparator 64, thus indicating      therein said
sensor together with electric circuitry the human presence in one or more
of the fields     (31) connected to the sensor in such a manner of the
view, is then delivered to an output timer 65   35   that the radiation
receiving surface of the sensor which responds to produce a timer pulse for
a       is exposed outwardly through the opening, said limited time
interval of at least 1.5 to 2.0 sec. It is  electric circuitry including an
amplifier (34) con- noted at this time that said power-on delay timer
nected to the sensor for amplifying the output 63 also delivers its control
output of limited time  signal therefrom. interval to this output timer 65
so as to interrupt it  40  3. A detector as set forth in claim 2, wherein
at the initial stage of starting the circuit for the  said joint member has
a hat-shaped formation same reason as described above. The timer pulse
which  prevents spurious  infrared  radiation 



from the output timer 65 is fed to a relay driver 66  emanating from  areas
other than the space which sets a latching relay 67 at the rising edge of
intended to be monitored from impinging on the the timer pulse and resets
it at the falling edge    45   sensor so as to keep the sensor thermally
insu- thereof. The latching relay 67 has its common,      lated from such
spurious radiation. normally-closed, and normally-open contacts 68,      4.
A detector as claimed in any preceding claim, 69, and 70 connected
respectively to individual     in combination with a further optical
collector output terminals 71, 72, and 73 which are utilized  having
radiation receiving surfaces of different to drive an external alarm means
for providing    50   angular orientations which determine different the
alarm indication at a station remote from the   fields of view covering
said space to be moni- detector. These output terminals 70, 71, and 72
tored, as compared with the first mentioned are arranged in a terminal
block 25 which is        optical collector, the collectors being formed
with mounted on the base 20 and includes a pair of       a similar coupling
end to be releasably attached power input terminals 74 for energization of
the    55   to the joint member on the base. circuit. Said timer pulse from
the output timer 65    5. A detector as claimed in claim 4, wherein one is
simultaneously fed to an indicator driver 76 to  of the coupling end and
the joint member com- trigger it into operation of turning on an alarm
prises a permanent magnet(s) and the other is of indicator 77 for such
limited time period, which    a magnetic material (41) to be releasably
attached alarm indicator 77 is a light emitting diode pro-   60   thereto.
vided on the side wall of the base 20 at the portion  6. A detector as set
forth in claim 3 or 4, wherein not covered by the shield 90. A selection
switch    one of said optical collectors selectively attached 78, of which
knob 28 is disposed on the base 20     to the base is shaped into a general
configuration and accessible when the shield 90 is removed, is    of the
frustum of a cone with a top wall (7), a side inserted between the
indicator driver 76 and the   65   wall (2), and a bottom  wall (6), said
conical 7    13              EP 0 177 130 B1                    14 sidewall
being defined by a plurality of Fresnel   Zustand des Kollektors dieser und
der Sensor z lenses (3) arranged around the entire circumfer-   Einstellung
ihrer Winkellage relativ zu dem Sockel ence thereof at different angular
dispositions to  bewegbar sind. determine separate fields of view from
which they    2. Detektor nach Anspruch 1, wobei das Gelen- gather the
infrared radiation, and said Fresnel    5    kelement ein elektrisch
geschirmtes Gehause (40) lenses having a common focal point so as to
mit einer 1ffnung aufweist, wobei das Gehause focus the radiation directed
through each of the   den Sensor zusammen mit einer mit dem Sensor lenses
onto said sensor.                           verbundenen elektrischen
Schaltung (31) derart 7. A detector as claimed in claim 6, wherein said
aufnimmt, daB die Strahlungs-Aufnahmeflache optical collector includes a
first mirror surface (11)   0o  des Sensors durch die Offnung nach auBen
frei- on the bottom wall and a second mirror surface     liegt, und wobei
die elektrische Schaltung einen (12) on the top wall, said first and second
mirror  mit dem Sensor verbundenen Verstarker (34) zur surfaces confronting
each other and being         Verstarkung von dessen Ausgangssignal umfal3t.
cooperative with the Fresnel lenses such that the    3. Detektor nach
Anspruch 2, wobei das Gelen- radiation directed through each of the lenses
is   15   kelement eine hutartige Gestalt aufweist, die ver- reflected in
succession on the first and second    hindert, daB Infrarot-Streustrahlung,
die von mirror surfaces to be directed onto the sensor,    anderen
Bereichen als dem zu uberwachenden and wherein the bottom wall is formed at
its       Raum ausgeht, auf den Sensor triffl, urn den center with an
aperture in which said sensor is    Sensor gegenuber derartiger
Streustrahlung ther- positioned to receive the reflected radiation.  20
misch zu isolieren. 8. A detector as claimed in claim 7, wherein said  4.
Detektor nach einem der vorhergehenden first mirror surface is inclined
with respect to the  Anspruche in Kombinatin mit einem weiteren second
mirror surface so that the distance there-  optischen Kollektor mit
Strahlungs-Aufnahmefla- between is closer at the inward ends than at the
chen unterschiedlicher Winkelorientierungen, die outward ends.
25   den  zu uberwachenden  Raum  abdeckende, 9. A detector as claimed in
any preceding claim,  gegenuber dem erstgenannten optischen Kollek- and in
the case where the optical collector        tor unterschiedliche Sehfelder
bestimmen, wobei includes a plurality of Fresnel lenses (3) which are  die
Kollektoren mit einem  ahnlichen, an dem transparent to visible light,
wherein a locator light  Gelenkelement am Sockel losbar zu befestigen-
source (33) is disposed in proximity to the sensor   30   den Kupplungsende
versehen sind. for emitting a visible light which will pass through  5.
Detektor nach Anspruch 4, wobei das Kupp- the Fresnel lenses to reach the
space to be        lungsende oder das Gelenkelement einen oder monitored.
mehrere Dauermagnete enthalt und das betref- 10. A detector as claimed in
claim 9, further    fende andere dieser Bauteile aus magnetischem
comprising a removable shield (90) covering the   35   Material (41) zur
losbaren Befestigung daran optical collector, said shield being translucent
to  besteht. infrared radiation but substantially impervious to   6.
Detektor nach Anspruch 3 oder 4, wobei einer the visible light; means (62)
responding to the    der an dem Sockel selektiv befestigbaren opti- 



shield being removed for turning on the locator    schen Kollektoren
generell kegelstumpfformig light source; and sensitivity adjusting means
40   mit einer oberen Wand (7), einer Seitenwand (2) which is operative in
response to the shield being  und einer unteren Wand (6) ausgebildet ist,
wobei attached to compensate the attenuation in the      die konische
Seitenwand von einer Vielzahl von output from the sensor receiving the
radiation     Fresnel-Linsen (3) definiert wird, die in unter- through the
shield by such an extent that said     schiedlichen Winkellagen Ober den
gesamten signal processing circuit can determine the   45   Umfang
angeordnet sind, um getrennte Sehfelder human presence based on the same
output level      zu bestimmen, aus denen sie die Infrarotstrah- from the
sensor irrespective of whether the shield  lung aufnehmen, und wobei die
Fresnel-Linsen is attached or removed.                            einen
gemeinsamen Brennpunkt aufweisen, um die durch jede der Linsen einfallende
Strahlung Patentanspruche                              50   auf den Sensor
zu fokusieren. 7. Detektor nach Anspruch 6, wobei der besagte 1. Passiver
Infrarotdetektor mit einem an einer  optische Kollektor eine erste
Spiegelflache (11) an Montageflache zu installierenden Sockel (20)
der unteren Wand und eine zweite Spiegelflache sowie, an dem Sockel
schwenkbar angebracht,       (12) an der oberen Wand aufweist, wobei die
erste einem Infrarotsensor (30) und einem optischen   55   und die zweite
Spiegelfliche einander gegen- Kollektor (1A, 1B, 1C), der so angeordnet
ist, daB  Oberstehen und mit den Fresnel-Linsen derart er Infrarotstrahlung
von einem zu uberwachen-      zusammenarbeiten, dal3 die durch jede der
Linsen den Raum sammelt und auf den Sensor fokusiert,     einfallende
Strahlung nacheinander an der ersten wobei der Sensor bei Empfang einer
solchen         und an der zweiten Spiegelfache reflektiert und Strahlung
ein Ausgangssignal erzeugt, gekenn-   60   dadurch auf den Sensor
gerichtetwird, und wobei zeichnet durch ein Gelenkelement (40), das den
die untere Wand mit einer mittigen Offnung Sensor tragt und an dem Sockel
schwenkbar          versehen ist, in der der Sensor zur Aufnahme der
gelagert ist, und eine Einrichtung (5, 41) zur     reflektierten Strahlung
angeordnet ist. l6sbaren Befestigung des optischen Kollektors an     8.
Detektor nach Anspruch 7, wobei die erste dem Gelenkelement derart, daG im
befestigten   65   Spiegelflache gegenuber der zweiten Spiegelfla- *~~
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gegenseitige        conserver l'isolement thermique du capeurvis Abstand an
den inneren Enden geringer ist als an    vis d'un tel rayonnement parasite.
den auBeren Enden.                                    4. Detecteur selon
l'une quelconque des reven- 9. Detektor nach einem der vorhergehenden
dications precedentes, en combinaison avec un Anspruche, soweit der
optische Kollektor eine    5    autre collecteur optique comportant des
surfaces Vielzahl von f(r sichtbares Licht transparenten     de reception
de rayonnement qui ont des orien- Fresnel-Linsen (3) aufweist, wobei in der
Nahe des  tations angulaires diff6rentes, lesquelles embras- Sensors eine
Platzlichtquelle (33) zum Aussenden    sent des domaines differents
couvrant ledit espace von sichtbarem  Licht angeordnet ist, das die       A
controler, par comparaison avec le collecteur Fresnel-Linsen durchsetzt, um
den zu uberwa-    o    optique mentionne en premier, les collecteurs
chenden Raum zu erreichen.                          etant constitues avec
une extremite de couplage 10. Detektor nach Anspruch 9, ferner umfassend
similaire de facon a Otre attaches de maniere eine den optischen Kollektor
bedeckende abnehm-     detachable A l'organe de jonction sur la base. bare
Abschirmung (90), die fOr Infrarotstrahlung      5. Detecteur selon la
revendication 4, dans durchscheinend, fOr sichtbares Licht jedoch im    15
lequel, parmi l'extr6mite de couplage ou bien wesentlichen undurchlassig
ist; eine Einrichtung    l'organe de jonction, l'un comprend un ou plu-
(62), die bei Abnahme der Abschirmung anspricht     sieurs aimants
permanents et I'autre est en und die Platzlichtquelle einschaltet; und eine
Emp-  matiere magnetique (41) de facon a y Atre attach6
findlichkeits-Einstelleinrichtung, die bei Befesti-  de manibre detachable.
gung der Abschirmung anspricht und die Damp-   20     6. D6tecteur selon la
revendication 3 ou 4, dans fung im Ausgang des die Strahlung durch die
lequel I'un desdits collecteurs optiques attaches Abschirmung empfangenden
Sensors um ein der-        selectivement a la base a la forme g6n6rale d'un
artiges MaB kompensiert, daB die Signalverarbei-    tronc de c6ne avec une
paroi de dessus (7), une tungsschaltung die Anwesenheit einer Person
paroi lat6rale (2) et une paroi de fond (6), ladite aufgrund des gleichen
Ausgangspegels des Sen-   25   paroi laterale conique etant constituee par
une sors unabhangig davon bestimmen kann, ob die        pluralit6 de
lentilles de Fresnel (3) disposees Abschirmung befestigt oder abgenommen
ist.          autour de toute sa circonference en des emplace- ments
angulaires differents, de fagon a embrasser Revendications
des domaines separ6s A partir desquels Us recueil- 30   lent le rayonnement
infrarouge, et lesdites lentilles 1. Detecteur d'infrarouge passif,
comprenant      de Fresnel ont un point focal commun, de manlire une base
(20) destinee a Atre installee sur une     a concentrer le rayonnement
passant au travers de 



surface de montage, un capteur d'infrarouge (30),   chacune des lentilles
sur ledit capteur. et un collecteur optique (1A), (1B), (1C), supporte   7.
D6tecteur selon la revendication 6, dans de fagon pivotante par rapport A
la base, le   35   lequel ledit collecteur optique comprend une collecteur
6tant dispose de facon A recueillir le   premieresurfacedemiroir(11)surla
paroi defond rayonnement infrarouge provenant d'un espace a      et une
deuxieme surface de miroir (12) sur la paroi controler, et A concentrer un
tel rayonnement sur   de dessus, lesdites premiere et deuxieme surfaces
ledit capteur, ledit capteur fonctionnant en        de miroir se faisant
face et coop6rant avec les reponse a la r6ception d'un tel rayonnement pour
40   lentilles de Fresnel de maniere qua le rayonne- produire un signal de
sortie, caracterise par un    ment passant au travers de chacune des
lentilles organe de jonction (40) qui supporte le capteur et  soit r6fl6chi
successivement sur la premibre sur- qui est supportb avec pivotement
possible sur la    face de miroir et sur la deuxieme surface de miroir
base, et par des moyens (5, 41) pour attacher de    pour Atre envoye sur le
capteur, et dans lequel la facon detachable le collecteur optique a
l'organe    45   paroi de fond est conform6e avec, en son centre, de
jonction, de fagon que lorsque le collecteur est  avec une ouverture dans
laquelle ledit capteur est ainsi attache, le collecteur et le capteur
soient   positionne pour recevoir Is rayonnement reflechi. d6plagables par
rapport A la base pour ajuster leur   8. Detecteur selon la revendication
7, dans position angulaire.                                 lequel ladite
premiere surface de miroir est incli- 2. Deecteur selon la revendication 1,
dans   50    neeparrapportaladeuxiemesurfacedemiroirde lequel ledit organe
de jonction comprend une        telle facon que la distance intermediaire
entre elles botte (40) electriquement blindee, qui comporte     est plus
petite aux extremites interieures qu'aux une ouverture, ladite bonet
recevant A son interieur  extremites ext6rieures. ledit capteur ainsi qu'un
circuit electrique (31) relie  9. Detecteur salon l'une quelconque des
reven- au capteur de telle facon que la surface du capteur   55   dications
precedentes, dans lequel le collecteur recevant he rayonnement soit expos6e
vers l'exte-   optique inclut une pluralite de lentilles de Fresnel rieur
au travers de l'ouverture, ledit circuit electri-  (3) qui sont
transparentes pour la lumiere visible, que incluant un amplificateur (34)
reWiM au capteur  et dans lequel une source de lumiere de reperage pour
amplifier son signal de sortie.                (33) est disposee A
proximite du capteur pour 3. Detecteur selon la revendication 2, dans   60
emettre une lumiere visible qui passe au travers lequel ledit organe de
jonction presente une        des lentilles de Fresnel pour atteindre
lespace A conformation en forme de chapeau qui empAche        controler. Ie
rayonnement infrarouge parasite, emanant           10. Detecteur selon la
revendication 9, compre- d'emplacements autres que l'espace prevu pour
nant en outre un ecran amovible (90) qui couvre le Otre controle, de
frapper le capteur, de facon A    65   collecteur optique, ledit ecran
etant translucide 9 , ,Exxu lll y II 11110lNal    17              EP
0177130  Bi                    18 pour le rayonnement infrarouge, mais
sensible-      signal de sortie fourni par le capteur recevant le ment
opaque A la lumiere visible; des moyens        rayonnement au travers de
I'6cran dans une \.(62) r6pondant A l'enlevement de l'ecran pour
proportion telle que ledit circuit de traitement du mettre en action la
source de lumiere de repe-      signal peut determiner une presence humaine
en rage; et des moyens de reglage de la sensibilite    5    se basant sur
le mAme niveau de signal du qui agissent en reponse a la mise en place de
capteur, aussi bien si l'ecran a ete attache ou s'il a 'Acran de fagon a
compenser I'att6nuation du       ete enleve. 70 75 20 25 30 35 40 45 50 55
60 S5 Af.         .    9    .   . -:!,...    


