
1                    0 064 811                       2 Description
The resulting detector is workable and useful its application is limited by
its narrow field of view The present invention relates to a flame detec-
and temperature sensitivity. to r.
According to the present invention there is It is known to detectflames
byvirtue of the infra-    5    provided a single-channel flame detector
compris- red radiation which they emit and by virtue of the  ing first
filter means, flickering of the infra-red radiation produced by     a
sensor sensitive to infra-red radiation over a the flames. Although the
infra-red flame detectors   broad bandwidth to produce an electrical
output, which have been used exhibit high sensitivity to     and flames,
they also respond in varying degrees to   to  signal processing means
connected to receive infra-red sources other than flames and particu-
said output for producing therefrom an indication larly to solar radiation.
Careful siting of such    of the presence of flames, detectors can reduce
false alarms, but in some        the first filter means being arranged to
have a circumstances they cannot be used because of         passband to
transmit to the sensor radiation spurious sources.
15   wavelengths only in a range having an upper Consequently, flame
detectors responsive to        wavelength of 4.46 pm to 4.65  [err], at
which ultra-violet radiation have been widely used, as    detector response
is substantially half peak detec- they are less affected by the spurious
sources     tor response, and a lower wavelength within a which cause false
alarms with the known infra-red    band of absorption of solar radiation by
atmos- detectors. Ultra violet detectors are, however, very   20   phere,
which solar-radiation absorption band is sensitive to arc-welding, an
activity which is      centred on a wavelength of about 4.3 [err], at which
common place on oil rigs or in chemical pro-        lower wavelength the
response is substantially cessing plants and oil refineries, where flame
half the peak detector response, and the flame detection is especially
important. Thus ultra-violet  detector further comprising second filter
means to detectors are very susceptible to false alarms   25   prevent the
sensor from receiving energy due to generated by arc-welding. In addition
they are       absorption by and retransmission from the first troubled by
window contamination, particularly       filter means. by thin oil films
and smoke, and are less sensitive   Thus, second filter means is provided
to prevent to flames than infra-red detectors. Such dis-        spurious
alarms caused by temperature variations advantages can be reduced by
techniques such as   30   in the first filter means due to absorbed energy.
using two ultra violet detectors, one of which        The said upper
wavelength may be 4.5 pm to 4.6 surveys an area to be protected and the
other of     [err] and is preferably 4.52 [err] to 4.56 [err]. which
surveys the background. The outputs of the      The chosen range allows an
increased field of two detectors are compared. Such a technique        view
by extending the upper wavelength of the however increases the cost of a
flame detector and    35   range into the region of the spectrum where
there is also susceptible to false alarms due to reflec-   is solar energy.
The detector is still unresponsive tions of arc-welding radiation.
to solar energy because the alarm threshold of the Nevertheless, the known
infra-red detectors are    signal processing means is greater than the
level widely regarded as unsatisfactory where they are     of the
integrated solar energy, when 100% modu- used in areas in which solar
radiation is present, in   40   lated, transmitted to the sensor via the
narrow particular outdoors, and many more ultra-violet     band filter.
detectors have been installed, despite their dis-     An
embodimentoftheflamedetectorcomprises advantages, on oil rigs, in oil
refineries and in other  an infra-red sensor which produces an electrical
plant where flame detection is important. Practical  output in response to
infra-red radiation, and a experience of the use of the ultra-violet
detectors   45   narrow band filter transmissive to infra-red radi- has
shown they too are unsatisfactory due to the    ation in the said range. An
example of such a filter disadvantages specified above.
may absorb radiation outside the range. Heatfrom British Patent 1550334
discloses a flame detec-   the absorbed radiation may reach the sensor by
tion apparatus arranged to detect the presence of    radiation or
conduction away from the filter, and flames, the apparatus including
detector means   50   cause a spurious electrical output. arranged to
receive radiation from flames, the        Thus a further filter is provided
between the detector means being responsive substantially        narrow
band filter and the sensor to prevent re- only to radiation having a
wavelength in the range  radiation and/or heat transfer from the narrow
from 4.19 [err] to 4.45 [err] inclusive. A specific        band filter to
the sensor. This filter may be of example is sensitive in the range 4.25
[err] to 4.45    55    material transmissive to wavelengths less than 6.5
pm. The wavelengths in the range from 4.19 [err] to    [err]; e.g.
Sapphire. 4.45 [err] are chosen because solar radiation in that    In a
modification another filter is provided to range is strongly absorbed by
the earths atmos-     absorb radiation of wavelengths shorter than the
phere, whereas infra-red radiation emitted from     said lower wavelength
of the said range to reduce hydrocarbon flames exhibits a peak within the
60   the absorption of energy by the narrow band filter. same range. Thus,
underlying the specified range    A material such as Germanium which does
not of wavelengths is the need to reliably avoid        transmit radiation
of wavelengths below which detecting radiation from the sun and the range
is   there is significant solar energy e.g. 1.5 [err] or chosen to be well
within the band of absorption of  shorter, may be used as this filter. 



solar radiation by the atmosphere.            65      Furthermore some
types of filters tend to have 2    3                  0 064 811
4 very small pinholes which are fully transmissive.    Figure 3 is a
schematic representation of r By  providing several filters in series, i.e.
the  ation from flames in the 4.3 [err] band, narrow band filter, the
further filter and the      Figure 4 is a schematic representation of an
another filter, the chance of the full transmission  example of a flame
detector in accordance with the directly to the sensor is reduced to an
insignificant    5    invention, level. A Germanium filter is useful in
this context  Figure 5 is a schematic representation of a as it does not
have pinholes, by its nature.       modification of the flame detector of
Figure 4, In order to detect flames, the electrical output of  Figure 6 is
a schematic representation of another the transducer is processed to detect
the presence  example of a flame detector, of flicker in the received
radiation. Conventionally,   10  Figure 7 is a schematic representation of
a the processing detects the average amplitude,      preferred embodiment
of a flame detector, over a set time period, of signals having frequen-
Figure 8 is a schematic representation of the cies in the range 4 Hz and
above. If the average   spectrum of flicker of flames, amplitude exceeds a
threshold an indication of the  Figure 9 is a schematic circuit diagram of
the presence of flames is produced. Such processing    is  flame detector
of Figure 4, 5, 6 or 7, and can be used in the present invention. However
the   Figures 10A  and 10B comprise idealised inventors have found that due
to low frequency   waveform diagrams illustrating the operation of
components of the flicker spectrum of flames the  the circuit of Figure 9.
amplitude of the electrical output of the transducer  Referring to Figure
1, the spectrum of radiation irregularly can become so small for such a
period   20   from the sun is subject to absorption in the as to maintain
the said average amplitude below   atmosphere at several wavelengths only a
few the threshold. Thus no flame indication is pro-    such wavelengths
being shown in the Figure. In a duced.
band of wavelengths centred on about 2.7 [err] Thus in an embodiment of the
invention the       absorption is caused by carbon dioxide [err] and signal
processing means comprises means for   25   water([err])and in a band
centred on about 4.3 [err], producing a signal indicative of whether the
rate at  absorption is caused by carbon dioxide [err] in which the
amplitude of the said electrical output  the atmosphere. crosses a
threshold level exceeds a preset rate, the  Flames associated with
hydrocarbon sources meansbeingarrangedtoatleastmaintainitsvalue       emit
radiation in the C02 bands. Figure 2 is an after each said crossing for a
preset time period   30   enlarged section of part of the absorption trough
dependent on the time for which the said           caused by atmospheric
carbon dioxide shown in amplitude is likely to be less than the threshold
Figure 2 and has a non-zero ordinate; as shown in level due to the low
frequency components, and     Figure 2 the 4.3 [err] absorption band has a
means for producing an indication of the presence  transition from
absorption to transmission at the of flames if the said signal indicates
the said rate   35   upper (5 [err]) wavelength end of the band and a
exceeds the preset rate for a predetermined time.  transition from
transmission to absorption at the In a preferred embodiment the signal pro-
lower (4 [err]) wavelength end. As shown in Figure cessing means comprises
filter means to select    3, the intensities I of radiation from flames
falling frequency components in a preset range, means      in the 4.3 pm
absorption band have a small peak for producing a first signal of value
which varies in   40   near the lower wavelength end of the band, with a a
first sense at a predetermined rate, means for  trough in approximatley
mid-band due to absorp- producing a signal indicative of whetherthe rate at
tion of the radiation in the atmosphere, and a large which the amplitude of
the selected frequency      peak close to the said transition at the upper
5 [err] components crosses a threshold level exceeds a    wavelength end of
the band, the radiation from the preset rate, and means for resetting the
value of   45   flame overlapping to some extent the transition the first
signal to a preset level if the period   into the region where solar
radiation is not between a said crossing and its succeeding cross-
absorbed. ing exceeds a predetermined amount dependent        Thus in
accordance with the invention, a flame on the time for which the amplitude
of the said   detector is arranged to receive radiation from selected
frequency components is likely to be less   so   flames and is responsive
to radiation in a range than the threshold due to the low frequency
having an upper wavelength of 4.46 [err] to 4.65 pm components.
at which the response is half the peak response In one form, the range of
the upper wavelength   and having a lower wavelength, at which the is
centred on 4.46 [err], and the lower wavelength is  response is half the
peak response, within the in the range 4.36 [err] to 4.40 [err].
55   band of absorption of solar radiation by the For a better
understanding of the invention, and  atmosphere which  band  is centred  on
a to show how the same may be carried into effect,  wavelength of about 4.3
pm and arranged so that it reference will now be made, by way of example,
to  is unresponsive to the total solar radiation within the accompanying
drawings, in which:-             and outside the band. The upper wavelength
may 



Figure 1 is a schematic representation of the   60   be 4.5 [err] to 4.6
[err]. In a preferred example of the spectrum of solar radiation subjectto
atmospheric  flame detector, the said lower wavelength is 4.38 absorption,
pm. An example of such a detector comprises a Figure 2 is a schematic
representation showing a  narrow band optical interference filter having an
detail of Figure 1, namely part of the 4.3 [err]     idealised filter
response pattern as shown at 1 in absorption band,
65   Figure 3. The response 1 illustrates that the half 3    5
0 064 811                        6 peak  transmission  point 2 for the
upper           the range specified above and blocks ener wavelength is at
4.54 [err] and the half peak           outside that range. Some of the
energy however transmission part 3 for the lowerwavelength is at    is
absorbed, causing a variation in the tempera- 4.38 [err]. Radiation is
transmitted to an infra-red   ture of the filter. This variation can be
sensed by sensor the electrical output of which is fed to a    5    the
sensor 7 causing a spurious output from the signal processor, which
indicates the presence of    processor 11 which responds to signal
variation. flames if an alarm  threshold (amongst other         In order to
avoid this, a further filter 9 is placed things) is exceeded.
between the narrow band filter 6 and the sensor 7 All optical interference
filters have a shift to   as shown in Figure 4 to prevent radiation from
the shorter wavelength [err] with an angle of incidence    10   hot filter
6 reaching the sensor 7 and to prevent deviating from the normal given by
conduction from the filter 6 to the sensor 7. As the radiation re-radiated
from the hot filter 6 is at long [err]
wavelengths, the filter 9 may have, for example, a filter response as shown
at 9 in Figure 1, with a where                                          15
transition from transmission to absorption at for i=angle of incidence,
example 5 pm or 6 pm. If the filter 9 is formed of A0=wavelength at normal
incidence, and             sapphire it is transmissive to wavelengths less
n=effective refractive index of the filter.       than 6.5 [err]. The field
of view is thus increased by extending     A further problem which occurs
is that the solar the upper wavelength into the region where there   20
spectrum  has a large amount of energy at is solar energy and a detector
which does not        wavelengths shorter than the 4.3 [err] band. Also
respond to solar energy is still obtained, provided  practical interference
filters tend to have pin- the integrated energy (100% modulated) trans-
holes which transmit radiation over the range of mitted to the sensor via
the optical filter is less  wavelengths shorter than the 4.3 [err] band.
Thus a than the alarm threshold. The upper wavelength   25   filter 10 is
provided having a response as shown chosen depends upon:-
at 10' in Figure 1 to transmit only wavelengths (a) The fire sensitivity
required,                longer than about 1.5 [err] to prevent most of the
(b) The solar response required (This is related   energy reaching the
detector 7. to the filter wavelength shift with angle charac-     A series
of several filters 10, 6, 9 reduces the teristics),
30   chance of radiation outside the desired trans- (c) The shape of the
filter slope,                 mission band of 4.36 [err] to 4.54 [err]
reaching the (d) The temperature range required (and how        detector
through pin holes to an insignificant the filter pass band shifts with
temperature), and  level. (e) The tolerances on the filter manufacture.
It is in fact unnecessary to have separate win- In the preferred embodiment
4.54 [err] has been    35   dows 5 and 8 and filters 10, 6 and 9.
Furthermore, chosen as the upper wavelength half power point.    if filter
10 is provided so that filter 6 does not The lower wavelength half power
point is           absorb a substantial amount of radiation, filter 9
chosen such that the wavelength shift with angle     could be left out. for
a high angle of incidence will not shift the       Referring to Figure 5,
the filter 10 is incor- lower wavelength edge in the solar region below
40   porated with the window 5 being formed by a 4.17 pm. In the preferred
embodiment this is         coating on the window 5. Similarly the filter 9
is achieved by choosing the lower wavelength half      incorporated with
window 7. In this example, the power point of 4.38 [err].
narrow band filter 6 remains a separate element. In this way the flame
detector has a significantly   A possibility shown in Figure 6 is to
provide the wider field of view than the flame detector of   45   narrow
band filter 6 which provides fine control of British Patent No. 1550334 and
is less sensitive to  the wavelengths passed to the sensor 7, 8 and a
temperature changes.                                 further band pass
filter BPF which is substantially An example of a flame detector is shown
in        transmissive only within a coarse range wholly Figure 4. It
comprises a sealed enclosure 4 having  within which the narrow band filter
is trans- a broad band window 5 of e.g. Germanium,   so    missive. The
pass band filter PBF may be between Silicon or Sapphire, which is
transmissive to       the narrow band filter 6 and the sensor 7, 8 or
infra-red radiation at least in the 4.3 [err] band.     remote from the
sensor 7, 8. The two dashed Within the box is the aforementioned narrow
blocks in Figure 6 illustrate the latter case. band optical interference
filter 6 and a non-         Figure 7 shows a preferred embodiment in 



microphonic infra-red sensor 7 which produces   55   which the window 5 is
of sapphire for physical an electrical output in response to infra-red
radi-  strength, and is coated with Germanium to form ation over a broad
bandwidth. An example of         the filter 10 which blocks short
wavelengths of 1.5 such a sensor comprises Lead Selenide, or a
[err] or shorter. The window 8 of the sensor 7 is pyroelectric sensor such
as Lithium-Tantalate. It   formed of a broad-band filter 9' (e.g. 4.2 [err]
to 4.7 comprises a box having a broad-band window 8    60   pm pass band)
which prevents secondary radi- of material transparent to infra-red
radiation, e.g.  ation and conduction from the narrow band filter
Germanium, Silicon or Sapphire. A signal pro-       6 affecting the sensor
7. The filter 6 is held in a cessor 11 processes the output of the sensor 7
to   tube 16 which is a light-tight fit on the box of the produce a flame
indication.                         sensor being spaced from the box by a
ring 17. The narrow band filter 6 is transmissive over   65  Other
variations (not shown) are also possible. 4    7                   0 064
811                       8 For instance it may not be essential to
interpose   charging of C16. A transistor TR5 is conn filter 9 between the
filter 6 and the sensor 7. Filter  across C17, the base of TR5 being
connected to 6 could form the window 8 of the sensor, and        C16 via a
zener diode D2, so that C17 discharges filters 9 and 10 combined to form
the window 5 or   through TR5 when the voltage on C16 exceeds a filters 6
and 9 combined to form the window 8 of    5    further threshold D2 set by
diode D2. the sensor. Yet further filter 6 could form the       Thus
providing the voltage on C16 does not
window5,filter9thewindow8,andfilter10could          exceed the further
threshold D2, C17 is con- be a separate element between filters 6 and 9.
tinuously charged, despite periods such as L, until The electrical output
of the sensor 7 is fed to a  an alarm threshold FT is reached. This alarm
signal processor 11. The signal processor may    10   threshold is set by a
voltage V ref fed to one input process the electrical output in known
manner.      of a comparator IC3, the other input of which is For example
the processor detects the presence      connected to the junction of
resistors R22 and R29 of flickering in the infra-red radiation at frequen-
to sense the voltage on C17. cies, typically 4 Hz and above, associated
with the   Referring to Figure 10B the output of the filter flickering of
flames. The average amplitude of the     15   remains low for a
predetermined time, signifying flicker frequencies over a set time is
sensed and        no flames, the capacitor Cl6 charges until the compared
with a threshold. If the threshold is    further threshold D2 set by Zener
diode D2 is exceeded an indication of the presence of flames    exceeded.
TR5 then turns on and capacitor C17 is produced. This indication may be
electrical,     discharges through it. The capacitor C16 will visual,
and/or audible.                       20   charge up to the threshold D2
much more quickly The inventors have found that the conventional    than
the capacitor C17 charges up to FT. processing is subject to errors due to
low fre-       Thus in the absence of flames the output of the quency
components in the flicker spectrum.          filter remains low for a long
time, C16 charges up Referring to Figure 10A, waveform A schemati-      to
greater than D2, TR5 remains on, and C17 cally illustrates an electrical
signal produced by   25   remains discharged. flame. It is apparent that
the peaks of the signal    An indicator 13 responds to the comparator
exceed a threshold T, except over a period L,       circuit IC3 to produce
an electrical, visual and/or where the amplitude of the signal is very low
due   audible warning of flames. to the low frequency components. The
periods          The signal processor is powered via a regulator such as L
occur irregularly. Such periods cause   30   circuit 14 from a DC power
supply 15. the average amplitude of the flicker frequencies over the set
time to be less than the threshold     Claims value in the conventional
processing. A preferred signal processor shown in Figure 9,     1. A
single-channel flame detector comprising is designed to reduce the problems
caused by the    35   first filter means (6), low frequency components.
a sensor (7, 8) sensitive to infra-red radiation Referring to Figure 8, the
general trend of the   over a broad bandwidth to produce an electrical
spectrum of flicker frequencies is schematically    output, and shown on a
Log-Log scale. Much of the energy is      signal processing means (11)
connected to concentrated around very low frequencies i.e. DC    40
receive said output for producing therefrom an to 5 Hz.
indication of the presence of flames, In the circuit of Figure 9, the
electrical output of  the first filter means being arranged to have a the
infra red sensor 7 is fed to a filter circuit 12  passband to transmit to
the sensor radiation which outputs the frequency components in the
wavelengths only in a range having an upper range e.g. 1 Hz to 11 Hz, (in
contrast to the    45   wavelength of 4.46 [err] to 4.65 pm, at which
conventional 4 Hz and above).                       detector response is
substantially half peak detec- Referring to Figures 9 and 10A, the filtered
tor response, and a lower wavelength within a output produced from waveform
A is applied to a     band of absorption of solar radiation by atmos-
transistor TR4 which becomes conductive each        phere, which
solar-radiation absorption band is 



time a threshold T is exceeded. A capacitor C16 is   50   centred on a
wavelength of about 4.3 [err], at connected via resistors R21 and R20 to be
which lower wavelength the response is sub- charged from a positive rail +V
at a rate defined   stantially half the peak detector response, and the
principally by R20 . C16 whilstTR4 is non conduc-   flame detector further
comprising second filter tive, then discharges very quickly through TR4 at
means (9) to prevent the sensor from receiving a rate defined by C16. R21.
Thus capacitor C16   55   energy due to absorption by and retransmission
charges up when TR4 is off and discharges when      from the first filter
means. TR4 is on as shown on part C16 of Figure 10A. If     2. A detector
according to Claim 1, wherein the the amplitude of the output of the filter
12        second filter means has means (9) to cut off remains below the
threshold T, e.g. for the period  wavelengths greater than those of the
pass band L due to the effects of wind, the capacitor C16   60   of the
first filter means. continues to be charged, because TR4 is off.
3. A detector according to Claim 2, wherein the A capacitor C17 is also
connected by resistors    second filter means comprises material trans- R29
and R22 to the positive rail +V to be charged   missive to wavelengths less
than 6.5 [err]. at a rate defined principally by R22 . C17, this rate  4. A
detector according to any one of Claims 1 being much, e.g. 10 times, slower
than the rate of   65   to 3, comprising third filter means (10) to cut off
7                   0 064 811                       8 For instance it may
not be essential to interpose   charging of C16. A transistor TR5 is conn
filter 9 between the filter 6 and the sensor 7. Filter  across C17, the
base of TR5 being connected to 6 could form the window 8 of the sensor, and
C16 via a zener diode D2, so that C17 discharges filters 9 and 10 combined
to form the window 5 or   through TR5 when the voltage on C16 exceeds a
filters 6 and 9 combined to form the window 8 of    5    further threshold
D2 set by diode D2. the sensor. Yet further filter 6 could form the
Thus providing the voltage on C16 does not window 5, filter 9 the window 8,
and filter 10 could  exceed the further threshold D2, C17 is con- be a
separate element between filters 6 and 9.      tinuously charged, despite
periods such as L, until The electrical output of the sensor 7 is fed to a
an alarm threshold FT is reached. This alarm signal processor 11. The
signal processor may   to  threshold is set by a voltage V ref fed to one
input process the electrical output in known manner.      of a comparator
IC3, the other input of which is For example the processor detects the
presence      connected to the junction of resistors R22 and R29 of
flickering in the infra-red radiation at frequen-  to sense the voltage on
C17. cies, typically 4 Hz and above, associated with the   Referring to
Figure 108 the output of the filter flickering of flames. The average
amplitude of the    15    remains low for a predetermined time, signifying
flicker frequencies over a set time is sensed and   no flames, the
capacitor C16 charges until the compared with a threshold. If the threshold
is      further threshold D2 set by Zener diode D2 is exceeded an
indication of the presence of flames    exceeded. TR5 then turns on and
capacitor C17 is produced. This indication may be electrical,
discharges through it. The capacitor C16 will visual, and/or audible.
20   charge up to the threshold D2 much more quickly The inventors have
found that the conventional     than the capacitor C17 charges up to FT.
processing is subject to errors due to low fre-       Thus in the absence
of flames the output of the quency components in the flicker spectrum.
filter remains low for a long time, C16 charges up Referring to Figure 10A,
waveform A schemati-     to greater than D2, TR5 remains on, and C17 cally
illustrates an electrical signal produced by   25   remains discharged.
flame. It is apparent that the peaks of the signal    An indicator 13
responds to the comparator exceed a threshold T, except over a period L,
circuit IC3 to produce an electrical, visual and/or where the amplitude of
the signal is very low due   audible warning of flames. to the low
frequency components. The periods          The signal processor is powered
via a regulator such as L occur irregularly. Such periods cause   30
circuit 14 from a DC power supply 15. the average amplitude of the flicker
frequencies over the set time to be less than the threshold     Claims
value in the conventional processing. A preferred signal processor shown in
Figure 9,     1. A single-channel flame detector comprising is designed to
reduce the problems caused by the    35   first filter means (6), low
frequency components.                             a sensor (7, 8) sensitive
to infra-red radiation Referring to Figure 8, the general trend of the
over a broad bandwidth to produce an electrical spectrum of flicker
frequencies is schematically    output, and shown on a Log-Log scale. Much
of the energy is       signal processing means (11) connected to
concentrated around very low frequencies i.e. DC    40   receive said
output for producing therefrom an to 5 Hz.
indication of the presence of flames, In the circuit of Figure 9, the
electrical output of  the first filter means being arranged to have a the
infra red sensor 7 is fed to a filter circuit 12  passband to transmit to
the sensor radiation which outputs the frequency components in the
wavelengths only in a range having an upper range e.g. 1 Hz to 11 Hz, (in
contrast to the    45   wavelength of 4.46 [err] to 4.65 [err], at which 



conventional 4 Hz and above).                       detector response is
substantially half peak detec- Referring to Figures 9 and 10A, the filtered
tor response, and a lower wavelength within a output produced from waveform
A is applied to a     band of absorption of solar radiation by atmos-
transistor TR4 which becomes conductive each        phere, which
solar-radiation absorption band is time a threshold T is exceeded. A
capacitor C16 is   50   centred on a wavelength of about 4.3 [err], at
connected via resistors R21 and R20 to be           which lower wavelength
the response is sub- charged from a positive rail +V at a rate defined
stantially half the peak detector response, and the principally by R20 .
C16 whilst TR4 is non conduc-  flame detector further comprising second
filter tive, then discharges very quickly through TR4 at   means (9) to
prevent the sensor from receiving a rate defined by C16- R21. Thus
capacitor C16   55   energy due to absorption by and retransmission charges
up when TR4 is off and discharges when      from the first filter means.
TR4 is on as shown on part C16 of Figure 10A. If      2. A detector
according to Claim 1, wherein the the amplitude of the output of the filter
12        second filter means has means (9) to cut off remains below the
threshold T, e.g. for the period  wavelengths greater than those of the
pass band L due to the effects of wind, the capacitor C16   60   of the
first filter means. continues to be charged, because TR4 is off.
3. A detector according to Claim 2, wherein the A capacitor C17 is also
connected by resistors    second filter means comprises material trans- R29
and R22 to the positive rail +V to be charged   missive to wavelengths less
than 6.5 [err]. at a rate defined principally by R22 . C17, this rate  4. A
detector according to any one of Claims 1 being much, e.g. 10 times, slower
than the rate of   65   to 3, comprising third filter means (10) to cut off
5    11                  0 064 811                        12 bei dem die
Signalverarbeitungsmittel Mittel (1 1)   longueur d'onde d'environ 4,3 pm,
la reponse d   | zur Erzeugung eines Signals einschlieBen, das ein
detecteur a cette longueur d'onde inferieure etant Y MaB dafur ist, ob die
Geschwindigkeit der Uber-     environ la moitie de la reponse crete du
detecteur, querung eines Schwellwertpegels durch den elek-      le
detecteur de flamme comprenant en outre des trischen Ausgang eine
vorgegebene Geschwin-    5    seconds moyens de filtrage (9) pour empecher
le digkeit uberschreitetr wobei die Mittel so ausge-    capteur de recevoir
l'6nergie d'absorption et de bildet sind, daB ihr Wert nach jeder
lberquerung     reemission par les premiers moyens de filtrage. wenigstens
fur eine vorgegebene Zeitperiode in        2. Le detecteur de la
revendication 1, dans Abhangigkeit von der Zeit aufrechterhalten wird,
lequel les seconds moyens de filtrage compren- in der die genannte
Amplitude aufgrund von    70   nent des moyens (9) pour eliminer les
longueurs Komponenten  mit niedriger Frequenz wahr-           d'onde
superieures a celles de la bands passante scheinlich kleiner als der
Schwellwertpegel ist,    des premiers moyens de filtrage. und wobei Mittel
vorgesehen sind, um  eine            3. Le detecteur de la revendication 2,
dans Anzeige fMr das Vorhandensein von Flammen zu        lequel les seconds
moyens de filtrage comportent edeugen wenn das genannte Signal anzeigt, daB
is   un mat6riau pouvant transmettre les longueurs diegenannte
Geschwindigkeit die vorgegebene         d'onde inferieures A 6,5 gm.
Geschwindigkeit fur eine vorgegebene Zeit uber-       4. Le detecteur de
l'une des revendications 1 a schreitet.
3, comprenant des troisiemes moyens de filtrage 11. Detektor nach Anspruch
9 oder 10, bei dem      (10) pour eliminer les longueurs d'onde infe- die
Signalverarbeitungsmittel umfassen:        20   rieures A celles de la
bande passante des premiers Mittel zur Erzeugung eines ersten Signals, des-
moyens de filtrage. sen Wert sich in einem ersten Sinn mit einer
5. Le detecteur de l'une des revendications 1 A vorgegebenen
Geschwindigkeit andert,                4, comprenant des quatriemes moyens
de filtrage Mittel zur Erzeugung einer Anzeige des Vorhan-     pouvant
transmettre pratiquement tout rayonne- denseinsvon
Flammen,wennderWertdesersten    25   ment sur une plage plus large que
ladite plage Signals  einen  vorgegebenen   Schwellwert          des
premiers moyens de filtrage, mais entiere- erreicht,
ment comprise 3 I'interieur de cette plage, et ne Mittel zur Erzeugung
eines Signals, das sin MaB   transmettant pratiquement aucun rayonnement
dafur ist, ob die Geschwindigkeit, mit der die      hors de cette plage
plus large, la plage plus large Amplitude der ausgewahiten Frequenzkompo-
30   etant choisie de maniere a reduire notablement nenten einen
Schwellwertpegel Oberquert, eine       les rayonnements atteignant le
capteur avec des vorgegebene Geschwindigkeit uberschreitet, und
longueurs d'onde hors de ladite plage des pre- Mittel zur Ruckstellung des
Wertes des ersten     miers moyens de filtrage. Signals auf einen
vorgegebenen Pegel, wenn die        6. Le detecteur de l'une des
revendications Zeit zwischen einer Uberquerung und seiner fol-   35
precedentes, dans lequel ladite longueur d'onde genden Uberquerung einen
vorgegebenen Betrag        superieure de la bande passante vaut 4,5 A 4,6
uberschreitet, der von der Zeit abhangt, bei der    pm. die Amplitude der
genannten ausgewahiten Fre-         7. Le detecteur de l'une des
revendications quenzkomponenten wahrscheinlich kleiner ist als
precedentes, dans lequel ladite longueur d'onde der Schwellwert aufgrund
der niedrigen Fre-   40   superieure de la bande passante vaut 4,52 a 4,56 



quenzkomponenten.                                   pm. 8. Le detecteur de
l'une des revendications Revendications
precedentes, dans lequel la transmission A mi- niveau pour la longueur
d'onde inf6rieure corres- 1. Un detecteur de flamme A voie unique,   45
pond a 4,38 pm. comprenant:                                           9. Le
detecteur de l'une des revendications 1 A -des premiers moyens de filtrage
(6),             8, dans lequel les moyens de traitement du signal -un
capteur (7, 8), sensible a un rayonnement      comprennent des moyens
electriques de filtrage infrarouge sur une large bands, qui produit un
permettant de selectionner les composantes de signal de sortie electrique,
et               50   frequence dudit signal de sortie electrique ayant
-des moyens de traitement du signal (11)           des frequences comprises
entre 1 Hz et 11 Hz. montes de maniere A recevoir ce signal de sortie
10. Le detecteur de l'une des revendications 1 a pour produire A partir de
celui-ci une indication   9, dans lequel les moyens de traitement du signal
concernant la presence de flammes,                  comprennent des moyens
(11) pour produire un les premiers moyens de filtrage etant congus de   55
signal indiquant si la vitesse de franchissement maniere que leur bands
passante permette de ne      d'un niveau de seuil par le signal de sortie
transmettre au capteur que des longueurs d'onde     electrique depasse ou
non une vitesse predeter- de rayonnement comprises dans une plage allant
minde, ces moyens etant concus pour au moins d'une longueur d'onde
superieure comprise entre     conserver leur valeur apres chaque passage
pen- 4,46 pim et 4,65 pm, oCu la reponse du detecteur est   60   dant une
periode de temps predeterminee fonc- environ la moitie de la reponse crete
du detecteur,  tion de la duree probable pendant laquelle ladite A 'une
.4ongueur dsonde inf6rieure comprise a       amplitude sera inferieure au
niveau de seuil en l'int6rieur d'une bande d'absorption du rayonne-
raison des composantes A basse frequence, et des ment solaire par
I'atmosphere, cette bande d'ab-    moyens pour produire une indication de
la pre- sorption du rayonnement etant centr6e sur une    65   sence de
flammes si ledit signal indique que 7 1 1111111 DIILj 11111 11111111111 *
C   L   M S    N-1 13                  0 064 811                      14
ladite vitesse depasse la vitesse predeterminee    quant si la vitesse A
laquelle l'amplitude pendant une duree pred6terminee.
composantes de fr6quence selectionnees franchit I1. Le d6tecteur de l'une
des revendications 9   un niveau de seuil d6passe ou non une vitesse ou 10,
dans lequel les moyens de traitement du     predeterminee, et signal
comprennent:                           5      -des moyens pour
reinitialiser la valeur du -des moyens pour produire un premier signal
premier signal a un niveau pr6determine si la ayant une valeur variant dans
un premier sens A    p6riode separant l'un desdits franchissements du une
vitesse preddterminee,                         franchissement suivant
d6passe une dur6e prede- -des moyens pour produire une indication de
termin6e fonction de la dur6e probable pendant Ia pr6sence de flammes si la
valeur du premier   10  laquelle l'amplitude desdites composantes de signal
atteint une valeur de seuil predetermin6,   frequence s6lectionnees sera
inferieure au seul en -des moyens pour produire un signal indi-
raison des composantes a basse frequence. t005~~~~~~~~~~~~~~~~~~~~~~~~III
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