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[57] ABSTRACT 
An ionization detection means is disclosed having a 
housing, a reference ionization chamber and a sensing 
ionization chamber located in the housing. A radioac 
tive source is also positioned in the housing and is ar 
ranged for causing ionization of particles within the 
chambers. A means is provided for establishing a flow 
path to the sensing chamber for atmospheric constitu 
ents such as fumes, vapors or aerosols. An electrical 
output signal is provided upon the occurrence of 
fumes, vapors or aerosols in the sensing chamber. A 
means is provided for storing information representa~ 
tive of the time elapsed between the initiation of the 
output signal and a subsequent point in time. A circuit 
means is also provided for indicating a defective con 
dition in the operation of the detector. A predeter— 
mined atmosphere of pollutants is established within 
the reference chamber for precompensating for exist 
ing environmental pollutants. 

13 Claims. 2 Drawing Figures 
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1 
DETECTOR FOR FUMES AND COMBUSTION 

GASES .‘ 
The present invention relates to a detector for sens 

ing the occurrence of fumes, gasesor aerosols which 
may, for example, beindicative of the existence of a 
?re. The invention relates more particularly to an im 
proved form of ionization detector for detecting fumes, 
gases or aerosols. , . 

Ionization detectors adapted for sensing the occur 
rence of fumes, gases or aerosols which may be indica 
tive of the existence of a fire are known. In one form 
of ionization detector, a reference ionization chamber 
and a sensing ionization chamber are electrically cou 
pled in series. An electrode of the ionization chambers 
is common to each of the chambers and the potential 
of this common electrode will vary as gases, fumes or 

- aerosols occur in the locale of the detector. The poten 
tial of the common electrode is applied to a circuit 
means which includes, for example, a vacuum tube, a 
gaseous tube or a transistor. This circuit means is 
adapted for altering the state of an electrical signaling 
circuit thereby providing an indication of the presence 
of the gaseous fumes or aerosols. lonizationdetectors 
of this type can be used in the various locations such as 
factories, shops, warehouses, archives, dwellings and 
the like for detection and monitoring of fumes and 
combustion gases. . v _ 

Prior ionization detectors of the type’ referred to ex 
hibit several limitations. They are, for. example, unde 
sirably susceptible to external in?uences such as envi-> 
ronmental pollutants and to the wind. They are also 
subject to defects in insulation resulting from faulty as 
sembly or abuse of the detector;v to _ interruption of 
power, etc. In addition, it is at times desirable to pro 
vide information which.is indicative of thedevelop 
ment of the emission of fumes caused by a ?re forex 
ample. This indication permits tracing of the origin and 
progress of a fire. _ ' 

Accordingly, it is an object of this invention. to pro 
vide an improved form of ionization detection meansv 
which is adapted for sensing fumes, gases or aerosols. 
Another object of the invention is to provide an ioni 

vzation detection means for sensing fumes, gases or aer 
osols and having means for providing an indication of 
the origin and propagation of _a tire or combustion. 
Another object of the invention is to provide an ioni 

zation detection means for sensing fumes, gases or aer 
osols and which includes improved means for compen 
sating environmental pollutants in the atmosphere. 
Another object of the inventiongis toprovide an ioni 

zation detection means which provides the indication 
of a defective condition existing in the detector. 
A further object of the invention is to provide an ioni 

zation detector means which provides for reducing 
false indications caused by emissions accompanying 
the initiation of a tire. . ' 

Another object of the invention is to provide an im 
proved ionization detection means ‘which provides a 
quantitative and relative estimate of the ‘magnitude of 
the fire or combustion. ‘ - - i v 

In accordance with features of this invention, an ioni 
zation~detector is provided having a housing, a refer 
ence ionization chamber and‘ a sensing ionization 
chamber located in said housing, a radioactive source 
arranged for causing ionization of particles within said 
chambers, means for providing access to‘said sensing 
chamber of atmospheric constituents such as fumes, 

2 
vapors or aerosols, ‘means. for providing an electrical 
output signal from said chamber indicative of the pres 
ence of a fume, vapor or aerosol, and means for provid 
ing and storing information representative of the time 
elapsed between the initiation of said output signal and 
a subsequent point in time. The stored information 
therefore provides data which, in conjunction with data 
‘from similar detection means, enables a determination 

,‘of the place of initiation and progress of a fire or other 
occurrences creating fumes, vapors or aerosols. 

In accordance with another feature of the invention, 
a circuit means is provided for automatically indicating 
a defective condition in the operationiof the ionization 
detector chambers. The provision of means for indicat 
ing a defective condition thereby increases the realibil 
ity of a system incorporating a large number of detec 
tors. v v d _ I ' 

‘In accordance with further features of the invention, 
a predetermined atmosphere of pollutants is estab 
lished within ' the reference chamber which jpre 
compensates for existing environmental‘pollutants. A 
fume detection arrangement is thereby provided which 

, eliminates the need for electrically ‘correcting for the 
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alarm level of the detector. I 
These and other objects and features of the invention 

will become apparent with reference to the following 
specification and to the drawings wherein: 

FIG‘. 1 is an elevation view, partly in cross section, of 
anembodiment of an’ ionization detector constructed 
in accordance with features of this invention; and‘ 

' FIG. 2 is a circuit diagram, partly in schematic form, 
of a circuit arrangement employed with the detector of 
FIG. 1. I .. 

Referring now to FIG. 1 of the drawings, the detector 
is shown to include a_ housing comprising a rosette 
shaped base 1 and casingjS. v_T he base 1 is preferably 
‘formed of a high temperature, electrical insulating ma- ' 
terial. such as ceramic while the casing 5 is formed of 
_,an electrical ,conductingmaterial such as aluminum, 
steel, etc. A plurality of bores are formed in the base 
I and there is positioned [in each of' the bores a female 
junctionconnector 2, An indicating means comprising 1 
a signal lamp 3 is also positioned in the base and, as in 
dicated hereinafter, is energized when the level 'of 
fumes, vapors or aerosols in the surrounding atmo 
‘sphere reach an alarm condition to provide a visible in 
dication of the condition. Electrical leads 29, 30, 31 

v and 32 are provided and extend into the‘ base through 

50 

55 

65 

I an aperture 33 formed thereinand are coupled through 
screw terminals to the female connectors 2. 

v The casing 5 comprises the'principal body of the de 
tector and is threaded at one end 34 for engaging a 
threaded shoulder segment of the base 1. A disc shaped 
plate 6'is mounted to the'walls of the casing 5 and sup 
ports male connectors 4 which vextend from this plate 
and which engage the female connectors 2 in the base 
1. In addition, electronic circuitry in the, form of com~ 
ponentsand a printed circuit as described in greater de 
tail hereinafter is mounted to the plate 6 as is an inner 
vor'ireference ionization chamber 7. ' l 

The inner or reference ionization chamber 7 includes 
a positive electrode 13 which is connected to a printed 
circuit mounted on the plate 6 by a centrally located 
rod 114. A cathode electrode 15 of the reference 
chamber is positioned about ‘the anode electrode 13. 

' This cathode electrode ‘along with a disc 16 formed of 
an electrically insulating material is positioned in the 
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casing 5 in a manner for providing an enclosed cham 
ber within the con?ned volume de?ned by the elec 
trode l5 and the disc 16. This arrangement inhibits ac 
cess of moist air to the electronic parts. 
A radioactive source 17 is mounted within the refer 

ence chamber 7 and the radiation from this source 
causes, ionization of particles within the chamber and 
a resultant current ?ow between the electrodes 13 and 
15. The radioactive source 17 is preferably an alpha 
emitter which does not emit radioactive gases such as 
plutonium-239 or americium-24l or equivalent. The 
electrodes 13 and 15 may be spaced relatively close to 
one another thereby enhancing the creation of an ioni 
zation current of signi?cant magnitude yet requiring 
only a relatively small operating potential between the 
electrodes. 
An outer or “analysis" ionization chamber 23 is pro 

vided and is de?ned by the electrode 15 of the inner 
chamber, a wall segment of the casing 5, a plurality of 
?ns extending about the circumference and surface of 
the casing 5 and which provide access for fumes, aero 
sols and vapors to the analysis chamber through a grat 
ing 19. The grating 19 is secured in position against the 
fins by belts or rings 20 and 21. The electrodes of the 
analysis ‘chamber include the electrode 15 which is 
common to both the reference and analysis chamber 
and which functions as a relatively positive electrode in 
the analysis chamber. The negative electrode com 
prises a disc 12 which is mounted from a surface 10 by 
an adjustment screw 36 and which provides for varying 
the spacing between the disc 12 and the electrode 15. 
Adjustment of the position of electrode 12 compen 
sates for manufacturing tolerances and, in addition, 
provides for optimum spacing between electrodes 12 
and 15; particularly when the analysis chamber is sub 
jected to strong air currents. A radioactive ionization 
source 18 similar to a source 17 is also mounted in the 
chamber and is positioned for causing ionization of the 
particles and establishment of a current between the 
electrodes 12 and 15. The casing body 5, the ?ns and 
the grating are conductively intercoupled and are con 
nected to a negative terminal of a source of operating 
potential. This results in a Faraday-cage form of pro 
tection which shields or removes the electric compo 
nents and particularly ?eld effect transistors within a 
device from the influence of external electric ?elds. 

It is noted that the ?n and grid structure operate to 
reduce the adverse effect of substantial air currents and 
resulting false alarms. Gases or fumes which enter the 
analysis chamber flow between the ?ns which are rela 
tively thin and which are spaced relatively close to 
gether. These ?ns are shaped and sized‘for providing 
that the ?ow passage presented to air currents is re 
duced with respect to the cross section of the analysis 
chamber. In addition to maintaining the grid in posi 
tion, the belts 20 and 21 also reduce the effective sur 
face area of the grid which is presented to the sur 
rounding environment. Thus, air currents, which tend 
to disturb the distribution of ions in the analysis cham 
ber and to alter the potential of the common electrode 
is substantially neutralized. 
A relatively low potential difference is applied be 

tween the elcctrodes l3 and 12 of the reference and 
measuring chambers respectively. This potential is on 
the order of 50 volts or less. The potential at the elec 
trode 15. which is common to both chambers, is cou 
pled to an electronic circuit which is provided for mod 
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4 
ifying the state of an electric or an electronic signaling 
circuit in accordance with changes occurring in ioniza 
tion within the outer or analysis chamber. 

In accordance with a feature of this invention, an at 
mosphere is established within the reference chamber 
for compensating for environmental pollutants. This is 
accomplished in one manner by placing a container 
containing a solid mixture of sodium carbonate, nickel 
carbonyl and an alkali sul?de in an enclosure. A partial 
vacuum is then produced and atmospheric pressure is 
then re-established. The CO level, which should corre 
spond to 3 mg/m3 of CO, is then measured. The fin 
ished unsealed ampoules are then stored in this enclo 
sure for several days prior to the ?nal assembly. This 
process can be shortened at times by contamination of 
the ampoule in situ. 
Referring now to the circuit arrangement of FIG. 2, 

operating potential for the detector is derived from an 
external source 40 which may comprise a battery pack 
and is applied via input leads 30 and 31 to the female 
connectors 2 which are located in the base 1. A rela 
tively positive potential is also coupled to the indicator 
lamp 3. The output potential of the source 40 which 
may for example comprise 25 volts is applied to the 
various components of the circuit arrangement through 
a stabilizing network comprising a resistor 42 and a 
zener diode 94. This stabilized positive potential is ap 
plied to the electrode 13 of the reference chamber and 
a negative potential to the electrode 12 of the analysis 
chamber. When a substantially constant potential dif 
ference is established between the positive electrode 13 
of the reference chamber and the negative electrode 12 
of the analysis chamber, both of which chambers are 
rendered conductive by the radioactive ionization 
means, then a small ionization current circulates and 
the potential of the common electrode 15 will attain an 
equilibrium magnitude which depends on various fac 
tors including the level of ionization created by the ra 
diation sources, the shape of the electrodes, and the 
relative dimensions of the two chambers. This potential 
is applied to a gate electrode 44 of a junction ?eld ef 
fect transistor 46. The positive operating potential is 
also applied to an electrode 48 of this transistor while 
the negative potential is applied to an electrode 50 of 
the transistor 46 through a series resistive network 
which includes resistors 52 and 54 and a potentiometer 
56. r 

A control circuit is provided for causing energization 
of the lamp 3 when vapors, fumes or aerosols are de 
tected or when a defective condition in the ionization 
chambers results in a detector fault. A lead 58 of the 
lamp 3 is coupled to the positive input line 30 while a 
lead 60 of the lamp 3 is coupled through a terminal 62 
and the female and male connectors of the detector to 
an anode electrode 64 of a thyristor 66. A negative 
electrode 68 of the thyristor is connected to the nega 
tive input potential. When a trigger signal is applied to 
a gate electrode 70 of the thyristor 66, the thyristor is 
switched into a conductive state and the lamp 3 is 
thereby energized providing an indication of the pres 
ence of fumes, gases or aerosols of the existence of a 
faulty condition in the detector. 
Trigger signals which are applied to the gate elec 

trode 70 are applied through alternative circuit means, 
depending on whether a defect or fault in the installa 
tion or operation of the chambers occurs or whether 
during proper operation of the chambers a vapor, gas 
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or aerosol is detectedyln the former case, the defect is 
indicated by a potential at the junction of the resistors 
52 and 54. This potential is applied through a resis 
tance 72 to the base electrode 74 of an NPN transistor 
76. Operating potential is applied to the transistor 76 
through a resistor 78 which is coupled between the re 
sistor 42 and a collector electrode 80 of the transistor 
76 while a negative potential is applied to an emitter 
electrode 82 of this transistor. A diode 84 is provided 
for coupling a triggering signal from the transistor 76 
to the gate electrode 70 of the thyristor. The diode 84, 
under ordinary operating conditions and in the absence 
of defective operation of the chamber is back-biased as 
a result of the potential established at this diode by a 
resistor 86 and by the potential of the collector elec 
trode 80 of the transistor 76. The potential at the col 
lector electrode 80 is established at a relatively low 
positive value by selecting a base resistive impedance 
72 which provides for conduction of the transistor 
when a potential, which is indicative of proper opera 
tion of the chambers, exists at the junction of the resis 
tors 52 and '54. ' 

Alternatively, the thyristor 66 is triggered into con 
duction when vapors, gases or aerosols are detected by 
a signal which is derived from a wiper arm 88 of the po 
tentiometer 56 and is applied to the gate electrode 70 
through a zener diode 90. 

In operation, the reference and analysis chambers 
under no fault, no vapor, gas or aerosol conditions pro 
vide a potential at the common electrode 15 which re 
sults in a potential at the junction of the resistors 52 
and 54 having a magnitude for causing conduction of 
the transistor 76. The diode 84 is therefore back 
biased. Similarly, the potential at the wiper arm 88 
under these conditions has a magnitude insuf?ciently 
high for causing conduction of the zener diode 90. In 
this regard, the sensitivity of the detector to vapors, 
gases and aerosols is adjustable by adjustment of the 
wiper arm 88 of the potentiometer 56. In FIG. 1, an ap 
erture 92 is formed in the casing 5 for providing access 
to the potentiometer for a sensitivity adjustment of the 
wiper arm 88. A defective installation or operation or 
abuse of the detector can result in a defect in insula 
tion. In the analysis chamber this defect in insulation 
will be re?ected as an abnormal drop in the equilibrium 
potential of the electrode 15 resulting in a decrease in 
the base current to the transistor 76. The collector volt 
age of this transistor then rises causing forward bias and 
conduction of the diode 84. The forward biased diode 
84 provides a current passage through the resistance 78 
to the gate electrode 70 of the thyristor 66, thereby 
switching the thyristor into a conductive condition and 
causing energization of the lamp 3. The lamp will then 
remain energized until operating potential is inter 
rupted to the thyristor 66. ' 

In the alternative and principal mode of operation, 
the entry of a vapor, gas or aerosol into the analysis 
chamber results in an appreciable decrease in the mag 
nitude of the ionization current, thereby increasing the 
‘impedance of this chamber and causing an increase in 
the potential of the electrode 15 from its equilibrium 
value. The voltage at the potentiometer wiper arm 88 
will accordingly increase from the corresponding equi- 
librium potential to a magnitude at which the zener 
diode 90 becomes conductive and thereby triggers the 
thyristor 66 into conduction. The lamp 3 is then ener 

6 
gized and remains energized until operating potential 
to the thyristor 66 is interrupted. 

It is bene?cial at times to provide an indication of the 
' initiation or of the progress of a ?re or other disaster. 
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In accordance with another feature of this invention, 
the detector includes a memory for establishing such an 
indication. The distribution of a number of such detec 
tors about the site of a ?re or disaster, then renders it 
possible to determine the initiation and duration of the 
?re at each detector station and to consequently trace 
the progress of the ?re or disaster. An integrating cir 
cuit means is provided by the use of a ?eld effect tran 
sistor 94 which is coupled to an operational ampli?er 
96 having a feedback loop and arranged as an integra 
tor. In FIG. 2, the anode electrode 64 of the thyristor 
66 is coupled to a gate electrode 93 of a ?eld effect 
transistor 94. The ?eld effect transistor 94 is coupled 
in series with an integrator 96. The integrator 96 com 
prises a solid state integrated circuit. One such inte 
grated circuit suitable for'the use indicated is SN521 
manufactured by Texas Instruments, Inc. This integra 
tor is thermally insulated with asbestos for example in 
order to protect the integrator from the effects of the 
?re or disaster. An output from the integrator 96 is ap 
plied via the line 29 to a remote electronic storage 
means 98. The storage means 98 comprises for exam 
ple a totalizer counter or a binary counter. During the 
interval of time in which vapors, fumes or aerosols are 
detected or a fault condition exists, the integrator 96 
provides a periodically recurring output voltage. Either 
the analog representation of the integrator output or 
the digital representation which are indicative of the 
total time during which the faulty condition existed can 
be used subsequently to determine the intensity and du 
ration of the faulty condition. This information in turn 
is employed to obtain geographical indications of the 
origin of the faulty condition. This is accomplished for I 
example by obtaining the different records from a num 
ber of detectors located at the ?re or disaster site and 
correlating these records to establish a map of the loca 
tion and distribution of the disaster. 
A circuit arrangement comprising resistors 100 and 

102 and a diode 104 are provided for generating a sig 
nal for coupling to a central location. This signaling is 
particularly useful when defects such as an interruption 
in the application of power to the unit from the source 
40 occurs. This may occunfor example when the casing 
5 is separated from the base 1. The conduction of the 
thyristor 66 upon the occurrence of a defect results in 
a relatively low potential at the terminal 62. The resis 
tor 102 is selected to have a relatively low resistance 
with respect to the resistor 100. When a relatively low 
potential occurs at terminal 62 and since a positive po 
tential is applied to the resistor 100, the diode 104 will 
be conducting and a relatively low potential will appear 
on the output line 106. It is noted that other detectors 
sensing for similar or other conditions may be coupled 
to the line 106. When the supply to the unit is inter 
rupted such as through the removal of a detector from 
its base, the potential at the point 106 will rise and this 
rise can be utilized for indicating or control purposes 
at a main panel. 
An improved form of ionization detection means for 

gases, vapors or aerosols has thus been described. The 
detection means advantageously compensates for a 
level of pollution in an environment where the detector 
is to be utilized. In addition, the detection means pro 
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vides means for recording the duration of a false alarm 
or of the detection of vapors, gases or aerosols and pro 
vides an indication which can be stored in a counter. 

The detection means further is adapted for indicating 
a faultcondition in the detector. 7 
While particular embodiments of the invention have 

been described herein, it will be apparent to those 
skilled in the art that variations may be made thereto 
without departing from the spirit of the invention and 
the scope of the appended claims. 
What is claimed is: 
1. An ionization detector for detecting fumes, vapors 

or aerosols comprising: 
a reference ionization chamber and a sensing ioniza 

tion chamber positioned within a housing; 
a radioactive means arranged for causing the ioniza 

tion of particles within said chambers; 
means for providing a ?ow path for atmospheric 

7 fumes, vapors or aerosols from an environment 

within which the detector is located to said sensing 
chamber; 

means for providing an electrical output signal from 
said chambers indicative of the presence of a fume, 
vapor or aerosol in said sensing chamber; and 

circuit storage means coupled to said latter means 
and means responsive to said electrical signal for 
providing an indication of the elapsed time be 
tween the initial occurrences of the fumes, vapors 
or aerosols in the sensing chamber and a subse-' 
quent instant of time. 

2}. An ionization detector for detecting fumes, vapors 
or‘ aerosols comprising: 

a reference ionization chamber and a sensing ioniza 
tion chamber positioned within a housing: 

a radioactive means arranged for causing the ioniza 
tion of particles within said chambers; 

means for providing a ?ow path for atmospheric 
fumes, vapors or aerosols from an environment 
within which the detector is located to said sensing 
chamber; 

means for providing an electrical output signal from 
said chambers indicative of the presence ofa fume, 
vapor or aerosol in said sensing chamber; and 

electrical circuit storage means and circuit means re 
, sponsive to said output signal for causing said elec 
trical circuit storage means to continuously accu~ 
mulate a sum after an initial occurrence of said out 

put signal and providing an indication of the 
elapsed time between the initial occurrences of the 
fumes, vapors or aerosols in the sensing chamber 
and a subsequent instant of time. 

3. The detection means of claim 2 wherein said elec 
trical storage means comprises a counter. 

4. The detection means of claim 3 wherein said cir 
cuit means for causing said storage means to accumu 
late a sum comprises a circuit arrangement for generat 
ing periodically recurring impulses. 

5. The detection means of claim 4 wherein said cir 
cuit means for generating periodically recurring pulses 
comprises an operational ampli?er having a feedback 
network coupled thereto for causing said ampli?er to 
function as an integrating means. 

6. An ionization detector for providing an indication 
of the presence of fumes, vapors or aerosols compris 
ing: . 

a reference ionization chamber and a sensing ioniza 
tion chamber positioned in a housing; 
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8 
each of said ionization chambers having an anode 

electrode and a cathode electrode; 
said ionization chambers coupled electrically in se 

ries and having a cathode electrode of one of said 
chambers and an anode electrode of the other of 
said chambers which is common to each of said 

chambers; 
a switching circuit means; 
electrical storage means coupled to said switching 

circuit means and‘ de-energized by said switching 
means when said switching circuit means exists in 
a ?rst of two states and energized when said switch 
ing circuit means exists in a second of two states; 

circuit means coupled between said switching circuit 
means and said storage means for providing a con 
tinuous entry to said storage means when said 
switching means exists in said second state; and 

circuit means coupled between said common elec 
trode and said switching circuit means for causing 
said switching circuit means to exist in said first 
state during the absence of vapors, fumes or aero 
sols within said sensing chamber and for causing 
said switching circuit means to switch to said sec 
ond state when vapors, fumes or aerosols exist in 
said sensing chamber. 

7. The detection means of claim 6 wherein said indi 
cating means comprises an electrically energized indi 
cator which provides an indication which is perceptible 
by the human senses. 

8. The detection means of claim 7 wherein said indi 
cating means comprises a visual indicator mounted on 
said housing. 

9. The detection means of claim 6 wherein said indi 
cating means comprises an electrical storage means 
and circuit means for providing a continuous entry to 
said storage means when said switching means exists in 
said second state. 

10. An ionization detector for sensing vapors, fumes 
and aerosols comprising: 
a reference ionization chamber and a sensing ioniza 

tion chamber positioned within the housing; 
each of said ionization chambers having a cathode 
and an anode electrode; 

radioactive means arranged for causing ionization of 
particles within said chambers; 

means for providing access to said sensing chamber 
for environmental constituents such as fumes, va 
pors or aerosols which are to be detected. 

said reference chamber adapted to inhibit the entry 
of environmental constituents into the reference 
chamber and to maintain a predetermined environ 
ment established therein; 

said reference chamber containing a predetermined 
level of environmental pollutants corresponding to 
the level of pollutants existing in the environment 
within which as detector is to be located; and 

means coupled to said chambers for providing an in 
dication of the existence of fumes, vapors or aero 
sols in said sensing chamber. 

11. The detection means of claim 10 wherein said 
reference chamber contains carbon monoxide at a con 
centration of 3 mg/m“. 

12. An ionization detector for providing an indica 
tion of the presence of fumes, vapors or aerosols com 
prising: 

a reference ionization chamber and a sensing ioniza 
tion chamber positioned in a housing; 
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each of said ionization chambers having an anode 
electrode and a cathode electrode; 

said ionization chambers coupled electrically in se 
ries and having a cathode electrode of one of said 
chambers and an anode electrode of the other of 5 
said chambers which is common to each of said 
chambers; 

a switching circuit means; 
electrical storage means coupled'to said switching 

circuit means and de-energized by said switching 
means when said switching circuit means exists in 
a ?rst of two states and energized when said switch 
ing circuit means exists in a second of two states; 

circuit means coupled between said common elec 
trode and said switching circuit means for causing 
said switching circuit means to exist in said ?rst 
state during the absence of vapors, fumes or aero 
sols within said sensing chamber and for causing 
said switching circuit means to switch to said sec 
ond state when vapors, fumes or aerosols exist in 
said sensing chamber; and, 

circuit means for causing said switching means to al 
ternatively switch to said second state upon the oc 
currence of a fault in the operation of said ioniza 

' tion chambers. 

13. An ionization ‘detector for providing an indica 
tion of the presence of fumes, vapors or aerosols com 
prising: 

a reference ionization chamber and a sensing ioniza 
tion chamber positioned in a housing; 

each of said ionization chambers having an anode 
electrode and a cathode electrode; 

said ionization chamber coupled electrically in series 
and having a cathode electrode of one of said 
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10 
chambers and an anode electrode of the other of 
said chambers which is common to each of said 
chambers; 

a ?rst switching circuit means including a thyristor 
having an input trigger electrode; 

indicating means coupled to said switching circuit 
means and de-energized by said switching circuit 
means when said switching circuit means exists in 
a ?rst of two states and energized when said switch 
ing circuit means exists in a second of two states; 

circuit means coupled between said common elec 
trode and said switching circuit means for causing 
said switching circuit means to exist in said ?rst 
state during the absence of vapors, fumes or aero 
sols within said sensing chamber and for causing 
said switching circuit means to switch to said sec 
ond state when vapors, fumes or aersols exist in 
said sensing chamber, said circuit means compris 
ing a ?eld effect transistor ampli?er circuit ar 
rangement having an impedance coupled in an 
electrode circuit of the ?eld effect transistor, and 
a voltage sensitive switching means coupled be 
tween said impedance and said input trigger elec 
trode of said thyristor; and, 

ampli?er circuit means having an input thereto cou 
pled from the impedance of said ?eld effect transis 
tor circuit arrangement and switching means cou 
pled between said ampli?er and said input trigger 
electrode of said thyristor, said switching means 
operative to couple said ampli?er to said thyristor 
input trigger electrode upon the occurrence of a 
fault in said sensing ionization chamber. 
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