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POTENTIALLY DANGEROUS CONSTITUENT (71)   We, NEOTRONICS  LIMITED, a  to
monitor the concentration of contaminant British company of Building 102,
FSTS Site, gas at locations where a mains supply is in- Stansted Airport,
Stansted, Essex, CM24  accessible and here a suitable primary or 50 8QX, do
hereby declare the invention, for  secondary battery source must be
incorpor- 5 which we pray that a patent may be granted  ated. At best, such
batteries have limited to us, and the method by which it is to be  storage
capacity if they are restricted in size performed, to be particularly
described in  to the point where the apparatus remains and by the following
statement:-       conveniently portable and accordingly pro- 55 This
invention relates to apparatus for vide a relatively short operating life,
particu- 10 detecting and indicating the presence in a  larly if called
upon to energise on a con- fluid environment of a potentially dangerous
tinuous basis the warning transducer together constituent. The invention is
especially con-  with the associated circuits. It is important in cerned
with such monitors for detecting and  such circumstances that purely
monitoring 60 indicating the presence of a gas such as  use of the
apparatus over a reasonable 15 methane in air, methane being dangerous by
period leaves an adequate reserve of stored virtue of being able to form a
potentially ex- power available when needed for warning plosive mixture in
air.                purposes. In our British Patent Application No.   It
will be appreciated that in the case of 65 58481/73 (Serial No. 1474700)
there is dis- battery source, whether secondary or prim- 20 closed and
claimed a novel apparatus for  ary, intermediate activation of the
apparatus detecting the presence of methane gas as a  would be desirable to
extend its effective contaminant in an ambient which generally is
operation period in the absence of contain- atmosphere. The apparatus which
is sensi-  ination, and for a given operating period will 70 tive to the
concentration of contaminant gas  provide a greater reservoir of stored
power 25 is effective to produce a visual and/or an  for providing a
warning of contamination audible warning when the level of contamina-  when
this occurs. On the other hand, where tion reaches or exceeds a selected
threshold. mains supply is employed, intermittent In the apparatus
disclosed the warning is activation of the apparatus will reduce the 75
intermittent and has a repetition rate repre-  time that the sensing means
are exposed to 30 sentative of the contamination level above  gas and thus
to the risk of poisoning or other a threshold.
damage affecting sensitivity. In the embodiments of the apparatus dis-
According to the present invention there is closed in our British Patent
Application No. provided detecting apparatus comprising 80 58481/73 (Serial
No. 1474700) the intermit- normally inactive sensing means selectively 35
tent warning signal is of sufficient intensity  sensitive to the presence
in a given environ- to ensure a low probability of being over- ment of a
potentially dangerous constituent looked, particularly in a harsh
industrial en- and arranged to produce on activation a sig- vironment, for
example one producing a high  nal representative of the presence of the 85
intensity of background noise. The provi-  constituent, said sensing means
requiring a 40 sion, in the apparatus, of a transducer period of time after
activation to achieve whether audio or visual, capable of generat- normal
operation, signal translation means ing a warning of sufficient intensity
to over-  responsive to the output of the sensing means come any background
generally requires con-  and effective to produce an output signal in- 90
siderable energy input and this can place a  dicative of the presence of
the constituent 45 considerable drain on the electrical supply  in a
concentration above a predetermined source which powers the apparatus.
level, activating means arranged automatic- In many cases the apparatus is
required  ally and periodically to activate the sensing    



2                                          1,497,667
2 means, irrespectively of the presence or ab-  invention the apparatus
includes a bridge sence of said constituent, for a selected in-  circuit
arranged with an output offset from terval sufficient to energize and
stabilize the   zero in one direction such that the presence sensing means
for normal operation during  of gas causes the output to move in the op- 5
which detection can occur and subsequently  posite direction, through zero,
and this zero- 70 to deactivate the sensing means, fault detect-  crossing
is detected by a high-quality zero- ing means for producing a fault signal
in the crossing comparator, e.g. an amplifier of event of circuit failure
or impending power  substantially infinite gain, adapted to pro- failure,
and alarm  means for providing a  duce a logic output. In this way the
appara- 10  warning in response to the fault signal and  tus is rendered
substantially independent of 75 in response to said output signal.
zero drift. Preferably, modulating means are provided    The sensing means
may include a bridge to modulate the output of the sensing means  circuit
containing two sensors in adjacent the fault signal is then expediently a
com-  arms, there being a voltage-dividing resis- 15  tinuous, unmodulated
signal, whereby to dif-  tor connected in series with. the effective re- 80
ferentiate between the presence of gas and  sistance of the bridge circuit
for protecting the occurrence of a fault or failure.       the sensors and
for sensing any departure- Moreover, nowadays the catalytic trans-  from
predetermined conditions at the bridge ducer typo of gas detectors is used
on a  circuit, fault-detecting logic circuits being 20  wide scale. Such a
transducer is essentially  connected to said resistor and being effec- 85 a
metal coil acting as a resistance thermo-  tive to produce an output signal
in logic meter which senses the heat that is evolved  form  in response,
respectively, to a short when a combustible gas reacts with atmo-  circuit
and to an open circuit condition in spheric oxygen on the surface of a
heated  the bridge circuit. 25  catalyst or on the surface of the coil
Itself   In an alternative embodiment of the in- 90 when the material of
the coil is itself the  vention, there are mode changing means for catalyst
of the oxidation process. The in- by-passing the zero-crossing comparator
and crease in heat and the attendant increase in  passing  the bridge
output to  auxiliary resistance is convertible into an electrical
circuitry (not further described) such that the 30  output signal. Suitable
catalytic transducers  intermittent activation is overridden to pro- 95 are
known from British Patent Specification  duce continuous operation of the
sensing No. 892,530. When using such catalytic trans-  means; in this mode
the auxiliary circuitry ducers in the present invention, the further
provides that the modulation varies with gas advantages accrue that short
intermittent  concentration so that the apparatus is then 35  operation
improves the service lift of the  usable for locating the source of gas,
i.e. the 100 transducers (the cost of which is far from  region of highest
gas concentration. negligible); calibration intervals may be in-    Where
it is desired to initiate activation of creased; long-term stability of
operation is  the sensing means without waiting for the improved and the
relative shortness of trans-  automatic deactivation period to terminate,
40  ducer energisation, be it by a battery source  the apparatus- may
include manual override 105 or a mains supply, assists in reducing the
means for overriding the automatic cycle of risk of "poisoning" of the
transducers by  activation-deactivation periods. In the over- contaminants.
Such "poisoning" may be  ridden mode operation is random, i.e. as permanent
and irreversible, e.g. due to silicon  long as is desired, which can be
achieved by 45  derived from hot machine oil.             continued
activation of the override means. 110 Still further, it is known to provide
two  In this way, the ambient can be sampled for catalytic transducers
arranged in adjacent  contamination or failure by an operator with- arms of
a balanced Wheatstone bridge  out any waiting period. circuit, one
transducer being sensitive to the    Suitably, the same means that produces
50  presence of gas while the other one being  the warning of contamination
may be used 115 rendered insensitive to gas. Such circuits in  to produce
the warning of failure of the general are operated with the bridge balanced
circuit or abnormal power level. for zero output in the absence of gas.
These    Preferably, a testing device is connectable known arrangements
suffer from bridge off-  to the sensing means to simulate the presence 55
set drift problems. Intermittent operation  of said constituent This
enables the self- 120 helps to overcome, or at least mitigate, such
checking of the apparatus to be carried out drift problems.
whenever desired. Moreover, in such arrangements the dif-   In one variant,
the apparatus is powered ferential output from  the bridge is then  by a
low voltage DC power supply, and there 60  amplified in subsequent
circuitry. This has  is provided means, including a warning de- 125 



the severe disadvantage that any residual vice, for monitoring the output
voltage of drift will be amplified and may in certain  the said power
supply. cases be interpreted as an output signal in-   Advantageously, the
activating means in- dicating the presence of gas. In contrast, ac-
eluding a timer for generating. pulses of a 65  cording to a preferred
embodiment of the  duration sufficient to energise and stabilise 130    3
1,497,667                                       3 the sensing means, and a
one-shot generator  delivers some 2.5 volts to the bridge 2 by which is
connected to the timer and is ad-  way of a conventional stabilising
circuit in apted to generate pulses at the end of the  dicated at 8. In the
arrangement with which pulses received from the timer, the duration  the
invention is particularly concerned, the of the one-shot generator pulses
being in-  power is derived from primary or secondary  70 dependent of the
duration of the pulses  batteries, the mains power supply in the generated
by the tiner; and logic gating  case of secondary batteries being
optionally circuits connected to receive the pulses from  retained for
recharging purposes. A further the one-shot generator which circuits gate
stabilising circuit 10 supplies 5 volts to the 10  signals from the signal
translation means and  positive rail of the apparatus from which  75 the
fault-detecting means simultaneously.    current is derived to power the
various The invention will now be described, by  modules hereinafter
described. way of example only, with reference to the    The output of
stabilising circuit 8 is con- accompanying drawings, in which:
trolled by way of a power output transistor 15    Figure 1 is a schematic
circuit diagram of  which can be biased to cut off by a bridge  80 an
apparatus for detecting and/or monitor-  supply inhibitor circuit 12. ing
hydrocarbon gas in air, and             In this invention, the inhibitor
circuit 12 Figure 2 is a detail thereof.           is arranged
automatically to supply inter- Referring to the drawings, the apparatus
mittent operating current to bridge 2 as a 20  includes a sensing section
incorporating  sequence of pulses of some 10 seconds' dura- 85 sensing
means, in this preferred embodi-  tion every four minutes of elapsed time.
The ment two catalytic transducer-type sensors,  10 seconds' pulse duration
activates only the Pi, P2, one of which is sensitive to the pre-  bridge 2
and ensures stable operative condi- sence of hydrocarbon gases in the air
under  tions during the tail end of the pulse period 25  test. Methane is
one of the most frequent  when the output of the comparator 4 is 90
pollutants and hereafter the description will  sampled. be so restricted.
The transducers P1, P2 are    A digital waveform generator 14, which
arranged in adjacent arms of a bridge circuit  contains a binary counter,
receives pulses of 2 arranged to produce a small output to one  10-second
duration every 30 seconds of 30  side of zero or balance when the
concentra-  elapsed time from an auto-timer 16 contain- 95 tion of methane
is below a predetermined  ing an R-C  network and converts these threshold
level. The presence of methane  pulses to a repetition rate of 10 seconds
in is reflected in a change in output in the other  every 240 seconds. The
timing pulses are ap- direction, the output crossing zero, with the  plied
to the inhibitor circuit 12 by way of 35  output level being representative
of the level  a pulse-combining circuit 18 and a "NOR" 100 of
contamination.                         gate 20 which provides access
between the As can be seen in Figure 2, the bridge 2  inhibitor circuit 12
and a manual override essentially comprises two catalytic trans-  timer 22.
The timer 22 is totally indepen- ducers P1, P2 and two fixed resistors R2,
R3  dent of the auto-timer 16, and is normally 40  in its four arms. A
resistor R4 shunts the  inoperative. The timer 22, which contains 105
transducer P2 and is adjustable on test for  an R-C network, can activate
the inhibitor temperature compensation. A variable resis-  circuit 12 to
supply current to the bridge tor R1 is connected in the bridge input, as  2
for a 10-second period at any point in the shown, to act as a potentiometer
the output  time cycle of operation controlled by the 45  of which is used
as a reference input for a  generator 14 and can eliminate the waiting 110
comparator 4 described below. A bridge  time of up to four minutes, if a
random test status and transducer protecting resistor 31, is required.
further referred to below, is connected be-    While many catalytic
transducers require tween the junction of transducer P2 and re-  between 5
to 8 seconds to stabilize, some 50  sistor R3 and earth. The resistor 31
and the  others require less time. To save battery 115 effective resistance
of the bridge 2 together  drain, the R-C networks of the timers 16
constitute a potential divider.           and 22 may be adjusted or
replaced for such 



The output of bridge 2 is applied to the  transducers. comparator 4, which
is a zero-crossing detec-    In certain operational conditions it may be 55
tor functioning as an amplifier of infinite  desirable to alter the ratio
of the duration of 120 gain adapted to switch sharply at the instant  the
activated and deactivated periods of the where precise balance occurs and
to produce  transducers to provide faster or slower a logic output of 0 or
1 level according to  sampling times. The deactivation period of the
presence or absence of gas.           the transducers may also be changed
very 60    The bridge 2 obtains its operating current  conveniently by
altering the divide ratio of 125 from a conventional source 6 which may be
the binary counter in the digital waveform dry batteries, rechargeable
batteries or a  generator 14. mains  step-down  transformer having  a    To
ensure that the output of the com- secondary winding feeding a rectifier
and  perator 4 is sampled for gas testing only at 65  smoothing capacitor
network. The source 6  the tail end of the 10-second activation 130    4
1,497,667                                      4 period  when operating
conditions have, threshold. With latch 28 operating in re- stabilised, it
is applied to the warning con-  sponse to a gas pressence only, a low fre-
trol circuit by way of logic gating circuits 24  quency oscillator 34 is
activated to modu- which is gated by a pulsed "one-shot"  late, via a pulse
shaper 36, an audio fre- 5 generator 25 controlled in response to the
quency oscillator and output stage 38 which  70 output from gate 20. The
duration of the  includes a gas warning indicator or trans- pulses of the
generator 25 is independent of  ducer such as a loudspeaker, (not shown).
the duration of the pulses of the timer 16.  The output of oscillator 34
also is arranged Generator 25 provides at the end of the 10-  to energise a
visual warning system  42. 10  second gate output a pulse of about one
Circuit 40 may be provided, if desired, to  75 microsecond's duration,
during which the  drive an additional, external warning device, circuits 24
provide access between latches  e.g. a klaxon. 26, 28 on the one hand, and
the comparator    Latch 26, in contrast to latch 28, is ener- 4, a battery
level comparator 44, as well as  gised in the event of a gas or a fault
signal: 15  a bridge short-circuit sensing circuit 30 and  thus in the
event of a fault signal, oscillator 80 an open-circuit sensing circuit 32
on the  38 only is energised to provide an unmodu- other hand. It will
therefore be appreciated  lated output so that a warning signal of that the
period of 1 usec of the "one-shot"  different mode is obtained from the
loud- is unlikely to coincide with any likely ex-  speaker in this case.
The warning of excess 20  ternal interference pulse; moreover, as it  gas
concentration or of a fault condition are  85 occurs only once every four
minutes, re-  thus of different modes and can easily be sponse to spurious
interference signals is  distinguished. The alarm signals are main-
substantially eliminated, or at least consider-  tained even  after the
"gas-presence" or ably reduced. This can be important particu-  fault
condition has been cleared,' so that a 25  larly where the bridge and the
comparator  positive act of resetting is required. More- 90 4 are remote
from each other.             over, if the "gas-presence" condition is still
As indicated in Figure 2,. the sensing  in existence after resetting, at
the end of the circuits 30 and 32 respectively derive their  next sensing
period, irrespective  of how inputs from  the bridge status and sensor
initiated, the gas alarm  will come "on" 30  protecting resistor 31. The
sensing circuits  again.                                 9 30, 32 are
effective to produce a logic out-    For certain applications, a two-level
alarm put in the event of a short-circuit or open-  is provided,
corresponding to e.g. 1%  and circuit condition at the bridge 2. They en-
5% concentrations of methane, respectively. hance the safety of the
apparatus by provid-  This simply necessitates appropriate duplica- 35  ing
a warning of failure in either of these  tion of certain circuit elements
such as re- 100 modes. The resistor 31 also serves to pro-  sistors in the
bridge and the zero-crossing tect the catalytic transducers P1, P2, during
comparator, together with suitable coupling warm-up, its resistance being
chosen to be  to the logic gating circuits and differentiated approximately
equal to that of the combined  means for producing audio and/or visual 40
cold" resistance of the transducers, and  alarms.
105 thus diverts from the transducers a consider-   It will be appreciated
that while the in- able portion of the output current of the  vention has
been specifically described with bridge regulator 8. The "hot" resistance
of  reference to a gas contamination warning sig- a typical catalytic
transducer is 50-75%   nal, it may equally be applied to other warn- 



45  more than the "cold" resistance.          ing systems, for example to
providing an in- 110 Figure 2 also shows a switch S connected  dication
when the pH level of a liquid efflu- across transducer P1, with a
gas-simulating  ent exceeds a selected danger limit. resistor R5. The
switch S is a test switch    As has been referred to above, the logic
allowing full electrical fault testing of the  gating circuitry 24 is
responsive also to the 50  circuit even in the absence of any by closing
battery level comparator 44 connected to a 115 the switch, the resistor R5
will shunt the  low battery indicator 46 which provide an transducer P1.
The value of resistor R5 is  indication of battery failure or reduction so
chosen that it will provide an offset  of capacity. The reference input of
compara- equivalent to the presence of gas marginally   or 44 is so chosen
that the battery voltage 55  above the threshold level, thus causing the
is sensed at a level which still provides suf- 120 'bridge output to cross
the zero DC level.   ficient capacity to enable the rest of the Latches 26
and 28 are effective to hold  circuit to produce a warning of low battery
and to provide a continuous output in the  for an appreciable period, in
case the ap- event of a pulsed input applied through the  paratus is left
unattended by an operator for 60 logic gating circuitry 24 from the
detector  a while. An associated bistable or other elec- 125 or by sensing
circuits 30 or 32.         tronic latch holds the circuit in a set The
logic gating circuits 24 are arranged  condition and provides a suitable
differen- so that latches 26 and 28 are activated by a  tiated indication.
Even if the battery were logic signal from the comparator 4 indicat-  to
recover, the fault signal remains. 65  ing a level of contamination above a
selected    Resetting means are provided to reset all 130    5
1,497,667                                     5 latches and the alarm to
normal conditions  provided to terminate, on actuation, the de- at the
initial switch-on.                activated period of the sensing means. It
will be appreciated from the foregoing    6. Apparatus according to any
preceding description that the apparatus according to  claim wherein a
testing device is connect- 5 this invention provides a very high degree
able to the sensing means to simulate the 70 of self-checking by assigning
a unique corm-  presence of said constituent. bination of logic outputs
from the various    7. Apparatus according to any preced- parts of the
apparatus in the cases where, ing claim  wherein the sensing means in-
respectively, the apparatus is functioning  cludes an unbalanced bridge
circuit contain- 10  correctly and no gas is being detected, where  ing two
sensors in adjacent arms, and a zero- 75 gas is being detected, and where
there is a  crossing comparator connected to the output fault either in a
circuit component or in the  side of the bridge and adapted to produce a
power supply. Any deviation from the pre-  logic output when the bridge is
balanced on set conditions is automatically arranged to  sensing said
constituent. 15 produce a warning.                          8. Apparatus
according to any preced- 80 It is also to be noted that the circuits  ing
claim wherein the sensing means includes employed are essentially digital
and not  a bridge circuit containing two sensors in analogue in character,
thereby eliminating  adjacent arms, there being a voltage-dividing or
reducing drift problems associated with  resistor connected in series with
the effective 20  known analogue devices.                  resistance of
the bridge circuit for protect- 85 WHAT WE CLAIM IS: -
ing the sensors and for sensing any departure 1. Detecting apparatus
comprising norm-  from predetermined conditions at the bridge ally
inactive  sensing  means  selectively  circuit, fault-detecting logic
circuits being sensitive to the presence in a given environ-  connected to
said resistor and being effective 25  ment of a potentially dangerous
constituent  to produce an output signal in logic form in  90 and arranged
to produce on activation a sig-  response, respectively, to a short circuit
and nal representative of the presence of the  to an open circuit condition
in the bridge constituent, said sensing means requiring a  circuit. period
of time after activation to achieve    9. Apparatus according to any
preceding 30 normal operation, signal translation means  claim wherein the
apparatus is powered by  95 responsive to the output of the sensing means
a low voltage DC power supply, and there and effective to produce an output
signal in-  is provided means, including a warning de- dicative of the
presence of the constituent  vice, for monitoring the output voltage of the
in a concentration above a predetermined  said power supply. 35 level,
activating means arranged automatic-    10. Apparatus according to any
preced- 100 ally and periodically to activate the sensing  ing claim
wherein the activating means 



means, irrespectively of the presence or ab-  includes a time for
generating pulses of a sence of said constituents, for a selected in-
duration sufficient to energise and stabilise terval sufficient to energize
and stabilize the  the sensing means, and a one-shot generator 40  sensing
means for normal operation during  which is connected to the timer and is
ad- 105 which detection can occur and subsequently  apted to generate
pulses at the end of the to deactivate the sensing means, fault detect-
pulses received from the timer, the duration ing means for producing a
fault signal in the  of the one-shot generator pulses being in- event of
circuit failure or impending power  dependent of the duration of the pulses
45 failure, and alarm  means for providing a  generated by the timer; and
logic gating 110 warning in response to the fault signal and  circuits
connected to receive the pulses from in response to said output signal.
the one-shot generator which circuits gate 2. Apparatus according to claim
1 where-  signals from  the signal translation means in modulating means
are provided to modu-  and the fault-detecting means simultane- 50  late
the output of the sensing means, while  ously.
115 the fault signal is arranged to be a continu-    11. Apparatus
according to claim  10 ous, unmodulated signal.                 wherein the
duration of the pulses from the 3. Apparatus according to claim  I or
one-shot generator is chosen to reduce the claim 2 wherein mode changing
means and  probability of coincidence with an external 55  an auxiliary
circuit are provided to override  interference signal.              120 the
activating means to produce continuous    12. Apparatus according to claim
10 or operation of the sensing means.          claim 11 when dependent on
claim 8 wherein 4. Apparatus according to claims 2 and  the logic gating
circuits provide different 3 wherein for continuous operation the  outputs
in response to signals from the signal 60  modulating means is provided to
modulate  translation means and from  the fault de- 125 the output of the
sensing means at a repeti-  tecting means, respectively. tion rate
indicative of the concentration of    13. Apparatus according to any
preced- the said constituent.                    ing claim wherein the
sensing means is con- 5. Apparatus according to any preced-  stituted by
two catalytic transducers and 65  ing claim wherein manual override means
is  said interval of activation is selected so as 130    5
1,497,667                                    5 latches and the alarm to
normal conditions provided to terminate, on actuation, the de- at the
initial switch-on.               activated period of the sensing means. It
will be appreciated from the foregoing    6. Apparatus according to any
preceding description that the apparatus according to  claim wherein a
testing device is connect- 5 this invention provides a very high degree
able to the sensing means to simulate the 70 of self-checking by assigning
a unique com-  presence of said constituent. bination of logic outputs from
the various    7. Apparatus according to any preced- parts of the apparatus
in the cases where, ing claim  wherein the sensing means in- respectively,
the apparatus is functioning  cludes an unbalanced bridge circuit contain-
10 correctly and no gas is being detected, where  ing two sensors in
adjacent arms, and a zero- 75 gas is being detected, and where there is a
crossing comparator connected to the output fault either in a circuit
component or in the  side of the bridge and adapted to produce a power
supply. Any deviation from the pre-  logic output when the bridge is
balanced on set conditions is automatically arranged to  sensing said
constituent. 15 produce a warning.                         8. Apparatus
according to any preced- 80 It is also to be noted that the circuits  ing
claim wherein the sensing means includes employed are essentially digital
and not a bridge circuit containing two sensors in analogue in character,
thereby eliminating  adjacent arms, there being a voltage-dividing or
reducing drift problems associated with  resistor connected in series with
the effective 20  known analogue devices.                 resistance of the
bridge circuit for protect- 85 WHAT WE CLAIM IS: -                   ing
the sensors and for sensing any departure 1. Detecting apparatus comprising
norm-  from predetermined conditions at the bridge ally  inactive  sensing
means  selectively  circuit, fault-detecting logic circuits being sensitive
to the presence in a given environ-  connected to said resistor and being
effective 25 ment of a potentially dangerous constituent to produce an
output signal in logic form in  90 and arranged to produce on activation a
sig- response, respectively, to a short circuit and nal representative of
the presence of the  to an open circuit condition in the bridge
constituent, said sensing means requiring a  circuit. 



period of time after activation to achieve    9. Apparatus according to any
preceding 30 normal operation, signal translation means  claim wherein the
apparatus is powered by  95 responsive to the output of the sensing means
a low voltage DC power supply, and there and effective to produce an output
signal in-  is provided means, including a warning de- dicative of the
presence of the constituent  vice, for monitoring the output voltage of the
in a concentration above a predetermined  said power supply. 35 level,
activating means arranged automatic-    10. Apparatus according to any
preced- 100 ally and periodically to activate the sensing  ing claim
wherein the activating means means, irrespectively of the presence or ab-
includes a time for generating pulses of a sence of said constituents, for
a selected in-  duration sufficient to energise and stabilise terval
sufficient to energize and stabilize the  the sensing means, and a one-shot
generator 40  sensing means for normal operation during  which is connected
to the timer and is ad- 105 which detection can occur and subsequently
apted to generate pulses at the end of the to deactivate the sensing means,
fault detect-  pulses received from the timer, the duration ing means for
producing a fault signal in the  of the one-shot generator pulses being in-
event of circuit failure or impending power  dependent of the duration of
the pulses 45 failure, and alarm means for providing a  generated by the
timer, and logic gating 110 warning in response to the fault signal and
circuits connected to receive the pulses from in response to said output
signal.      the one-shot generator which circuits gate 2. Apparatus
according to claim 1 where-  signals from  the signal translation means in
modulating means are provided to modu-  and the fault-detecting means
simultane- 50 late the output of the sensing means, while  ously.
115 the fault signal is arranged to be a continu-    11. Apparatus
according to claim  10 ous, unmodulated signal.                wherein the
duration of the pulses from the 3. Apparatus according to claim  I or
one-shot generator is chosen to reduce the claim 2 wherein mode changing
means and  probability of coincidence with an external 55 an auxiliary
circuit are provided to override  interference signal.              120 the
activating means to produce continuous    12. Apparatus according to claim
10 or operation of the sensing means.         claim 11 when dependent on
claim 8 wherein 4. Apparatus according to claims 2 and  the logic gating
circuits provide different 3 wherein for continuous operation the  outputs
in response to signals from the signal 60 modulating means is provided to
modulate  translation means and from  the fault de- 125 the output of the
sensing means at a repeti- tecting means, respectively. tion rate
indicative of the concentration of    13. Apparatus according to any
preced- the said constituent.                   ing claim wherein the
sensing means is con- 5. Apparatus according to any preced-  stituted by
two catalytic transducers and 65  ing claim wherein manual override means
is  said interval of activation is selected so as 130    1,497,667
6 substantially to reduce the risk of said trans-  T. Z. GOLD & COMPANY,
ducers being poisoned.                           Agents for the Applicants,
14. Apparatus according to any preced-           Chartered Patent Agents,
ing claim wherein the deactivated period of       Staple Inn Buildings
North, 5  said sensing means is longer than the activ-            High
Holborn, ated period thereof.                                 London, WC1V
7QB, 15. Detecting apparatus substantially as                   and herein
described with reference to and as              2 Fawley Road, shown in the
accompanying drawings.                  London, NW6 1SH.. Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd -1978.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
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