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The present invention is concerned with an improved 
electric apparatus and particularly an electric apparatus 
utilizing a nonselfquenching condition sensor of the type 
having electrodes disposed in an ionizable gaseous medi 
um. When this type of condition sensor is subjected to 
a condition to which it is sensitive, the gas within the 
condition sensor is ionized and current flows between the 
electrodes thereof. This current flow is sustained until 
such time as the voltage applied to the electrodes of the 
condition sensor is reduced to a level at which the con 
dition sensor is deionized or quenched. The apparatus 
of the present invention provides an inproved means of 
controlling the operating voltage for this type of a 
condition sensor. 
The specific condition sensor disclosed in the present 

application is a Geiger tube type of device which is one 
of the devices which falls within the generic term of a 
condition sensor having a pair of electrodes disposed in 
an ionizable gaseous medium. With this type of a con 
dition sensor, the condition sensor is ionized both due 
to the presence of a condition to which it is sensitive 
and due to inherent background effects which cause ioni 
zation of the condition sensor. The distinguishing fea 
ture between these two conditions is that the ionization 
of the condition sensor due to inherent background con 
ditions is of a random and infrequent interval whereas 
the ionization produced by the condition to which the 
condition sensor is sensitive is of a regular and fre 
quent interval. 
The apparatus of the present invention provides an 

improved means of controlling the operating Voltage for 
a condition sensor, which apparatus includes a bistable 
circuit which is connected to be controlled by the condi 
tion sensor and has an output connected to control the 
operating voltage applied to the condition Sensor. In 
this manner, the condition sensor is effective to cause the 
bistable circuit to move from one stable condition of 
operation to another, in which other stable condition 
of operation the bistable circuit is effective to reduce 
the operating voltage applied to the condition sensor 
and thereby quench or cause deionization of the condi 
tion sensor, to render the condition sensor nonconductive. 
Furthermore, the apparatus of the present invention pro 
vides a timing means which is connected in controlling 
relation to the bistable circuit and is effective to cause 
the bistable circuit to again revert to the stable state of 
operation in which an operating voltage is applied to the 
condition sensor. 

In the event that the condition sensor is subjected to 
a condition to which it is sensitive, the condition sensor 
cycles between two states of operation and means is 
provided to respond only to a continuous cycling be 
tween these two states of operation. Specifically, this 
last named means consists of an integrating circuit. In 
this manner, the apparatus of the present invention dis 
tinguishes between the background ionizing events and 
the ionizing caused by a condition to which the condi 
tion sensor is sensitive. - 

Furthermore, the present invention provides means 
whereby the timing period of the above mentioned tin 
ing means can be varied to control the cycling rate of 
the bistable circuit as well as the condition sensor. In 
this manner, the condition sensor may be adjusted to 
count at a saturated rate for each particular applica 
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2 
tion to which the condition sensor is put. In other 
words, the timing of the timing circuit may be so ad 
justed that substantially immediately upon an operating 
voltage again being applied to the condition sensor, the 
condition sensor is again rendered conductive to there 
by cause the bistable circuit to revert to the above men 
tioned other state of operation. In this manner, the 
sensitivity of the apparatus may be adjusted to a maxi 
mum value for each installation. 
The present invention will be apparent to those skilled 

in the art upon reference to the following specification, 
claims, and drawings, of which the single FIGURE is a 
schematic representation of the preferred embodiment of 
the present invention. 

Referring to the single figure, the reference numeral 
10 designates a condition sensor having a pair of elec 
trodes 11 and 12 disposed in an ionizable gaseous medi 
um. Specifically, the condition sensor 10 consists of a 
Geiger tube having an anode 11 and a cathode 12. How 
ever, it will be recognized that it is within the teachings 
of the present invention to provide a condition sensor 
which, while being of the type having a pair of electrodes 
disposed in an ionizable gaseous medium, is not strictly 
speaking a Geiger tube. 
The Geiger tube 10 is connected in controlling rela 

tion to a first stage of amplification identified generally 
by means of the reference numeral 13. This stage of 
amplification 13 includes a normally nonconductive tran 
sistor 14. . . . . 

The reference numeral 5 designates a bistable elec 
tronic circuit or network having transistors 16, 17, and 
18. The bistable circuit 5 has a first stable state of 
operation in which transistor 16 is conductive and tran 
sistors 7 and 18 are nonconductive. The second stable 
state of operation of network 5 consists of a state in 
which transistor 16 is nonconductive and transistors 17 
and 8 are conductive. 
The reference numeral 19 identifies a timer in the 

form of a free-running relaxation oscillator circuit in 
cluding capacitor 20, a gaseous discharge device in the 
form of a neon tube 21, and a resistor 22. This timing 
circuit 19 is connected in controlling relation to the 
bistable circuit 15 and periodically provides a pulse of 
electrical energy to the bistable circuit, and specifically 
to transistor 16, which tends to maintain this bistable 
circuit in its first stable condition with transistor 16 
conductive. As will be explained, the input of the 
bistable circuit 15 is connected to be controlled by con 
dition sensor 10, through the medium of transistor 14, 
such that the bistable circuit is pulsed or triggered to 
its second stable state of operation upon condition sensor 
0 becoming conductive, either due to a background 

ionizing event or due to an ionizing event caused by a 
condition to which the condition sensor is sensitive, for 
example, the presence of fire in the area in which the 
condition sensor is disposed. 
The output of bistable circuit 15 can be considered as 

terminals 23 and 24 to which the resistor 25 is con 
nected. The resistor 25 is connected also to the input 
of an integrating network designated generally by means 
of the reference numeral 26. The integrating network 
26 includes a transistor 27 to provide more adequate 
discrimination against the random and infrequent back 
ground ionization of the condition sensor 10, as will 
be explained. 

Describing the apparatus of the present invention more 
fully, the reference numerals 28 and 29 identify power 
input terminals to which a source of operating voltage, 
not shown, is adapted to be connected. This source of 
operating voltage is a D.C. type voltage which is con 
nected so as to render terminal 29 positive and terminal 
28 negative. This source of operating voltage is con 
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nected to the electrodes of the condition sensor 10 through 
a circuit which can be traced from terminal 29 through 
resistor 25, condition sensor 10, and the base electrode 
30 and the emitter electrode 3 of transistor 4 to the 
negative terminal 28 of the power supply. 
The output circuit of transistor 14, that is its emitter 

3 and a collector 32, is connected in shunt with a re 
sistor 33 which in combination with a further resistor 
34 forms a voltage divider network across the terminals 
28 and 29. The voltage developed across resistor 33 
provides operating voltage for transistor 14. This volt 
age is a relatively low voltage and resistor 33 is very 
small compared to resistor 34. For example, in a par 
ticular construction of the present invention, resistor 33 
has a value of 33,000 ohms while resistor 34 has a value 
of 1.8 megohms. 
The collector electrode 32 of transistor 4 is directly 

connected to the base electrode 35 of transistor E6. The 
emitter electrode 36 of this transistor is connected through 
a resistor 37 to the emitter electrode 3 of transistor 4. 
By means of this circuit connection, so long as transistor 
14 is nonconductive, the voltage developed across re 
sistor 33 in the voltage divider 33-34 is connected to 
the input 35-36 of transistor 16, and maintains tran 
sistor 16 conductive. The conduction circuit for tran 
sistor 16 includes resistor 37, emitter 36 and collector 
39 and resistor 38. Collector electrode 39 is directly 
connected to the base electrode 49 of transistor 17 and 
emitter electrode 41 of transistor 17 is connected through 
a diode 42 to the emitter electrode 36 of transistor 16. 
When transistor 16 is in a conducting condition, the 
collector to emitter voltage drop of this transistor is 
relatively low and is of an insufficient magnitude to over 
come the forward voltage drop of diode 42 to cause a 
base to emitter current to flow in transistor 17. There 
fore, transistor 7 remains nonconductive. 
The collector electrode 43 of transistor 7 is con 

nected to the emitter electrode 44 of transistor 8 and 
therefore so long as a collector to emitter current does 
not flow in transistor 17, a base to emitter current can 
not flow for transistor 18 and transistor 18 remains cut 
off. 

Operating voltage for transistor 17 and 18 is derived 
from a voltage divider which includes the above men 
tioned resistor 37 connected in series with a resistor 45 
and a resistor 46 to terminals 28 and 29. The base 
electrode 47 of transistor 8 is connected to the junction 
of resistors 45 and 46 while the collector 48 of this tran 
sistor is connected through resistor 25 to the positive 
terminal 29. 
The current fow path for the cascade connected tran 

sistors 17 and 18 can be traced from the positive termi 
nal 29 through resistor 25, the collector to emitter cir 
cuit of transistor 18, the collector to emitter circuit of 
transistor 17, diode 42, and resistor 37 to the negative 
terminal 28. Transistors 17 and 18 are placed in a 
conductive state when transistor 16 is rendered non 
conductive, as above described. With transistors 17 and 
18 conductive, the voltage drop existing from the col 
lector electrode 48 to the emitter electrode 41 is rela 
tively low. Furthermore, resistor 37 has a low value 
when compared to that of resistor 25. As an example, 
resistor 37 may be 2200 ohms while resistor 35 is 150,000 
ohms. Therefore, substantially all of the voltage ex 
isting between terminals 28 and 29 is now dropped across 
resistor 25. It will be remembered that resistor 25 lies 
in the series circuit which supplies operating voltage to 
the electrodes of condition sensor 10 and therefore with 
transistors 17 and 18 conductive, the voltage applied 
to the electrodes 11 and 12 of the condition sensor is 
appreciably reduced and is in fact reduced to below the 
extinction potential of the ionizable gas of the condi 
tion sensor. Therefore, the action of transistors 7 and 
18, when rendered conductive, acts to quench or de 
ionize the condition sensor 10 to render it nonconductive. 
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A. 
Furthermore, so long as transistors 17 and 18 remain 
conductive, the voltage applied to the electrodes of the 
condition sensor 10 is at a low value and the condition 
sensor is not operative to sense the condition to which 
it is sensitive. 

This bistable circuit 15 is maintained in its second 
stable condition wherein transistor 16 is nonconductive 
and transistors 17 and 18 are conductive for a time period 
which is determined by timer 19. As above mentioned, 
this timer takes the form of a free-running relaxation 
oscillator and includes a capacitor 20 which may be 
charged from a circuit including terminal 29, resistor 49, 
potentiometer 50, resistor 51, and resistor 37 to the nega 
tive terminal 28. The movable tap 52 of potentiometer 
50 is connected through resistor 53 to capacitor 20 and 
therefore capacitor 20 is charged in accordance with the 
voltage established across resistor 51 and across the upper 
portion of the potentiometer 50. The timing function 
achieved by means of the relaxation oscillator is controlled 
by movement of the potentiometer tap 52. As the 
potentiometer tap is moved in an upward direction, the 
voltage applied to the series connected capacitor 20 and 
resistor 53 is reduced and therefore the timing period 
achieved by the relaxation oscillator is increased. It 
follows therefore that movement of the potentiometer tap 
52 in a downward direction decreases the timing function 
achieved. As capacitor 20 charges, the voltage applied 
to a circuit including neon tube 21, resistor 22, and the 
base emitter circuit of transistor 16 gradually increases 
until a point is reached where the neon tube 21 fires. When 
this tube fires, capacitor 20 is discharged through a cir 
cuit which can be traced from the left hand plate of this 
capacitor through neon tube 21, resistor 22, and the base 
to emitter circuit of transistor 16 to the right hand plate 
of capacitor 20. This discharge current provides a for 
ward biasing pulse for transistor 16 and acts to control 
or switch the bistable circuit 15 from its second stable 
condition to its first stable condition wherein transistor 
16 is again conductive and transistors 17 and 18 are non 
conductive. 

Since this relaxation oscillator is a free-running oscil 
lator, the forward biasing pulse is applied to transistor 16 
at a regular frequency or interval. Condition sensor 10 
may receive an ionizing event at any time and is effective 
When this happens to place bistable circuit 15 in its second 
stable condition. If this ionizing event is a random 
event, timer 19 returns bistable circuit 15 to its first stable 
condition and circuit 15 remains in this condition. In 
the event that condition sensor 10 is subjected to a condi 
tion to which it is sensitive, then bistable circuit 15 re 
turns to its first stable condition and is immediately re 
turned to its second stable condition by a further ionizing 
event. In this manner, the counting of condition sensor 
10, and the cycling of circuit 15 between its two stable 
States, falls into step with the cycling of oscillator 19. 
When transistors 17 and 18 are rendered nonconductive, 

the above described voltage which is produced across 
resistor 25 due to the conduction of these transistors no 
longer exists and therefore substantially the full voltage 
existing between terminals 28 and 29 is now applied to 
the electrodes of the condition sensor 10, thereby render 
ing this condition sensor once again operative. 

Thus far, the above explanation has described the 
manner in which condition sensor 10, upon being rendered 
conductive, controls transistor 14 to render this transistor 
conductive, transistor 16 nonconductive, and transistors 
17 and 18 conductive, the conduction circuit of these last 
mentioned transistors including impedance 25 across which 
Substantially the full operating voltage derived from 
Source 28-29 is dropped so that the condition sensor 10 
is rendered inoperative. The timer 19 is then effective 
after a given time period to apply an input signal pulse 
to the bistable circuit 15 to cause this bistable circuit to 
return to its first stable condition and thereby again apply 
operating voltage to the condition sensor 10. 



3,047,722 
5 

As has been pointed out, the assumed ionizing event 
which initially caused conduction of condition sensor 10 
may be due either to an inherent background ionizing 
event or may be the first of a series of ionizing events 
which are received due to the establishment of a condition 
to which the condition sensor i0 is sensitive, for example, 
the establishment of flame in the area supervised or moni 
tored by the condition sensor 10. In the event that only 
random and infrequent background ionizing events are 
being detected, the integrating network 26 is effective to 
discriminate against such a random ionization rate of the 
condition sensor i0. However, in the event that a flame 
or fire is detected, then the integrating means 26 allows a 
signal to pass to energize a load which, for simplicity, has 
been shown as a resistor identified by the reference nu 
meral 54 and labeled "output.” 

Considering the operation of the integrating means 26 
in greater detail, this integrating network includes a tran 
sistor 27 which receives its operating voltage from a volt 
age divider including resistors 55 and 56 connected in 
series with a diode 57. 

Transistor 27 is biased in a forward direction by means 
of a biasing circuit which can be traced from terminal 29 
through resistor 79 in parallel with diode 57 and capacitor 
60, the emitter to base circuit of transistor 27, and resistor 
55 to the negative terminal 28. 

Capacitor 64 is connected to emitter 58 and collector 
61 and is also connected to resistor 25. Capacitor 64 is 
adapted to be charged by an input signal circuit which 
can be traced from terminal 24 through resistor 79, 
capacitor 64, resistor 62, and diode 63 to terminal 23. 
When transistors 17 and 18 are in a conducting condition, 
terminal 24 is positive with respect to terminal 23 and 
therefore the lower plate of capacitor 64 is charged posi 
tive with respect to the upper plate. This lower plate 
of capacitor 64 is connected to the emitter electrode 58 of 
transistor 27 while the negative plate of the capacitor is 
connected into the collector electrode 61. Therefore, 
when transistor 27 is rendered conductive, the emitter to 
collector circuit of this transistor is effective to discharge 
capacitor 64. 
Capacitor 64 is connected to a further circuit including 

resistor 65, resistor 66 and capacitor 67. This further cir 
cuit is arranged such that as capacitor 64 is charged, this 
charge is distributed through resistor 66 to charge capaci 
tor 67. A diode 68 is provided in shunt with resistor 66 
and is effective to provide a circuit to substantially imme 
diately discharge capacitor 67 in the event that transistor 
27 is rendered conductive. 
The operation of integrating means 26 can be seen by 

considering a series of cycles of operation. It will be re 
membered that transistor 27 is biased in a forward direc 
tion. Therefore, the emitter to collector impedance of 
this transistor is relatively low. 
Assume now that the condition sensor 10 is subjected to 

a condition to which it is sensitive, a cyclic D.C. voltage is 
developed across resistor 25, as above described, such that 
the terminal 24 is rendered positive with respect to ter 
minal 23. This voltage is essentially a square wave volt 
age and has a long on time. For example, in one embodi 
ment, the voltage across resistor 25 appeared for a time 
duration of 30 milliseconds and was then off for a period 
of 2 milliseconds, in a cyclic manner, so long as condition 
sensor 10 was subjected to a condition to which it is sensi 
tive. During each on time, a current flows from termi 
nal 24 through resistor 79, transistor 27, resistor 62, and 
diode 63 to the terminal 23. The voltage developed across 
resistor 79 is of a relatively high magnitude and of such a 
polarity that the left hand terminal of this resistor is posi 
tive with respect to the right hand terminal. The effect of 
this voltage is to charge capacitor 60 to a higher voltage 
than already across it. 
As circuit 15 continues to cycle between its two stable 

conditions, a cyclic voltage is developed across resistor 
25. As a result of this voltage, a cyclic current flows 
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6 
through the above traced circuit including resistor 79 and 
the voltage thus developed across resistor 79 causes ca 
pacitor 60 to gradually charge to a higher and higher volt 
age. This gradually increasing voltage is applied to the 
base and emitter electrodes of transistor 27 as a reverse 
biasing voltage which causes transistor 27 to become less 
and less conductive. In other words, the emitter to col 
lector impedance of transistor 27 gradually increases. 
As transistor 27 is rendered less conductive, capacitor 

64 begins to charge and continues to charge at an increas 
ing rate until a point is reached, after a given number of 
regulator counts by sensor 10, where transistor 27 is sub 
stantially nonconductive. With transistor 27 now noncon 
ductive, a current flow circuit can be traced from the 
lower terminal of resistor 25 through resistor 79, capaci 
tor 64, resistor 62 and diode 63 to the upper terminal of 
resistor 25. As a result, a capacitor 64 is charged. How 
ever, it should be remembered that this charging takes 
place only if the condition sensor is subjected to an actual 
condition to which it is sensitive, whereby transistor 27 
is gradually rendered nonconductive. 

In the event that the voltage pulses produced across re 
sistor 25 are due to inherent background counts produced 
at the condition sensor 10, then these pulses of voltage 
will be either of an irregular interval or, if of a regular 
interval, will be chains of pulses broken here and there 
by periods during which no voltage occurs across resistor 
25. During these periods, capacitor 60, which may in fact 
be charged somewhat by the previous pulses of voltage 
across resistor 25, quickly discharges both through the 
base to emitter circuit of transistor 27 and through diode 
57 and resistor 79, this discharge taking place by means 
of a super position of the discharging current upon the 
biasing current already flowing in the circuits. As a re 
Sult thereof, capacitor 60 is not appreciably charged by 
means of the background count of the condition sensor 10 
and transistor 27 is maintained substantially nonconduc 
tive to prevent appreciable charging of capacitor 64. 
As explained above, however, upon condition sensor 

0 being subjected to an actual condition to which it is 
Sensitive, capacitor 64 does receive a full charge and this 
voltage is distributed through a resistor 66 to charge ca 
pacitor 67. With capacitor 67 charged, the load or output 
54 is energized to indicate the presence of the condition 
to which sensor 10 is sensitive. 
From the above description, it can be seen that I have 

provided an improved electric apparatus for use with a 
condition sensor of the type having a pair of electrodes 
disposed in an ionizable gaseous medium and in which 
the bistable network 15 is effective to control the operat 
ing voltage applied to the condition sensor 10. Further 
more, a timing means in the form of a free-running relaxa 
tion oscillator 19 is provided to control the bistable net 
Work 15 and thereby cause the condition sensor 10 to be 
come ionized at the saturation rate as determined by the 
setting of the potentiometer wiper 52. Furthermore, an 
integrating means 26 is provided which is responsive only 
to Sustained and frequent pulse of voltage across the out 
put of the bistable network 15, namely resistor 25. 

Other modifications of the present invention will be 
come apparent to those skilled in the art and it is there 
fore intended that the scope of the present invention be 
limited solely by the scope of the appended claims. 

I claim as my invention: 
1. Electric apparatus, comprising, a nonselfquenching 

condition sensor of the type having a pair of electrodes 
disposed in an ionizable gaseous medium, impedance 
means, a source of operating voltage, circuit means con 
necting said condition sensor, said impedance means and 
said source of voltage in circuit to provide an operating 
voltage for said condition sensor, said condition sensor 
being effective upon being subjected to a condition to 
which it is sensitive to become conductive and to remain 
conductive until the voltage applied thereto is reduced at 
least to the extinction potential of the condition sensor; 
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a bistable circuit having an input connected to said con 
dition sensor to be controlled thereby and having an 
output connected to said impedance means, said bistable 
circuit being effective when said condition sensor becomes 
conductive to assume a stable state of operation in which 
a voltage is developed across said impedance means in op 
position to said source of operating voltage to thereby 
cause said condition sensor to become nonconductive; 
and timing means connected to control said bistable cir 
cuit and to cause said bistable circuit to assume a further 
stable state of operation in which said voltage is no longer 
developed across said impedance means and said condi 
tion sensor is again rendered operative. 

2. Electric apparatus comprising; a nonselfquenching 
condition sensor of the type having a pair of electrodes 
disposed in an ionizable gaseous medium, said condition 
Sensor being effective upon being subjected to a condi 
tion to which it is sensitive to become ionized and con 
ductive so that current passes through the gaseous medi 
um, impedance means, a source of operating voltage, cir 
cuit means connecting said condition sensor, said im 
pedance means and said source of voltage in circuit to 
apply an operating voltage to said condition sensor; a 
bistable electronic circuit having an input connected to 
be controlled by said condition sensor and having an out 
put connected to said impedance means, said bistable cir 
cuit normally being maintained in a first stable condi 
tion wherein no output voltage exists across said im 
pedance means and being effective upon said condition 
sensor being rendered conductive to assume a second 
stable condition of operation wherein an output voltage 
is developed across said impedance means in opposition to 
Said Source of operating voltage to thereby render said 
condition Sensor inoperative to further sense the condi 
tion; and timing means connected to said bistable circuit 
and effective after a time period to cause said bistable cir 
cuit to again assume said first stable state of operation 
wherein an output voltage is not developed across said 
impedance means and said condition sensor is thereby 
again rendered operative. 

3. Electric apparatus comprising; a nonselfquenching 
condition sensor of the Geiger tube type having a pair 
of electrodes disposed in an ionizable gaseous medium 
and effective upon being subjected to an ionizing condi 
tion to become conductive such that current flows be 
tween the electrodes thereof, said condition sensor re 
maining conductive until the operating voltage applied 
to the electrodes thereof is reduced to at least the extinc 
tion potential of the condition sensor; a source of operat 
ing voltage, circuit means connecting said condition 
sensor and said source of operating voltage in circuit to 
provide an operating voltage for said condition sensor; 
a bistable circuit having an input and an output and hav. 
ing a first stable condition of operation in which an out 
put voltage does not appear at the output thereof and hav 
ing a second stable state of operation in which an output 
Voltage appears at the output thereof, circuit means con 
necting the input of said bistable circuit to said condition 
Sensor to be controlled thereby and to assume said sec 
ond stable state of operation upon said condition sensor 
becoming conductive, circuit means connecting the out 
put of Said bistable circuit in circuit with said condition 
Sensor to reduce the voltage applied to said condition 
Sensor to at least said extinction potential upon said bi 
stable circuit assuming said second stable state of opera 
tion; and timing means connected in controlling relation 
to said bistable circuit and effective to cause said bistable 
circuit to assume said first stable state of operation and 
thereby again render said condition sensor operative. 

4. Electric apparatus comprising; a nonselfquenching 
condition Sensor of the type having a pair of electrodes 
disposed in an ionizable gaseous medium, said condition 
Sensor being effective upon an operating voltage being 
applied to the electrodes thereof and upon being subjected 
to a condition to which it is sensitive to become conduc. 
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8 
tive such that electrical current passes between the elec 
trodes thereof; a source of operating voltage, circuit means 
connecting said condition sensor and said source of op 
erating voltage in circuit to provide an operating voltage 
for said condition sensor; a bistable circuit having an 
input and an output and having a first stable state of 
operation in which no output voltage appears at the out 
put thereof and a second stable state of operation in 
which an output voltage appears at the output thereof; 
free-running relaxation oscillator timing means con 
nected in controlling relation to said bistable circuit and 
providing a periodic control signal to said bistable circuit 
Such that said bistable circuit is normally maintained in 
said first stable state of operation; circuit means connect 
ing the input of said bistable circuit to be controlled by 
said condition sensor in such a manner as to cause said 
bistable circuit to assume said second stable state of oper 
ation upon said condition sensor becoming conductive, 
circuit means connecting the output of said bistable cir 
cuit in circuit with said condition sensor to oppose said 
Source of operating voltage and thereby remove the op 
erating voltage from said condition sensor upon said 
bistable circuit assuming said second stable state of oper 
ation, said timing means thereafter being effective to re 
store said bistable circuit to said first stable state of op 
eration. 

5. Electric apparatus comprising; a nonselfquenching 
condition sensor of the type having a pair of electrodes 
disposed in an ionizable gaseous medium and effective 
upon being subjected to an ionizing condition to become 
conductive and to remain conductive until such time as 
Operating voltage is removed from the electrodes; a source 
of operating voltage therefor, circuit means connecting 
said source of operating voltage to the electrodes of said 
condition sensor; a bistable electronic network having 
an input connected to be controlled by said condition 
Sensor and having an output connected in circuit with 
said condition sensor, said bistable circuit having a first 
stable condition of operation in which no output voltage 
appears at the output thereof, and having a second stable 
condition of operation in which an output voltage ap 
pears at the output thereof and is effective to oppose said 
Source of operating voltage to thereby reduce the voltage 
applied to the electrodes of said condition sensor to be 
low the operating voltage of said condition sensor; and 
variable timing means connected in controlling relation 
to said bistable circuit and being effective to restore said 
bistable circuit to said first stable condition of operation, 
said timing means being variable to accommodate ad 
justment of the apparatus such that said condition sensor 
cycles between conducting and nonconducting conditions 
at a Saturated rate; and further means responsive only to 
continuous cycling of said bistable circuit between said 
first and second stable conditions of operation. 

6. Electric apparatus comprising; a nonselfquenching 
condition Sensor of the type having a pair of electrodes 
disposed in an ionizable gaseous medium, a source of 
operating voltage, circuit means connecting said condi 
tion sensor and said source of operating voltage in circuit 
to provide an operating voltage for said condition Sensor, 
Said condition sensor being effective upon being subjected 
to a condition to which it is sensitive to become con 
ductive and to remain conductive until the Operating volt 
age applied thereto is reduced to at least the extinction 
potential of the condition sensor; a bistable circuit hav 
ing a transistor, biasing means for said transistor to main 
tain said transistor normally conductive to establish a 
first stable state of operation, circuit means including 
means connected in circuit with said condition sensor and 
controlled by Said transistor, said circuit means being ef 
fective upon said transistor being in a nonconducting state 
to cause the Voltage applied to the condition sensor to 
be reduced to below the operating Voltage for the con 
dition sensor, further circuit means connecting said con 
dition sensor in controlling relation to said transistor to 
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render said transistor nonconductive to establish a second 
stable state of operation and to thereby render said con 
dition sensor inoperative, free-running timing means con 
nected in controlling relation to said transistor and effec 
tive to periodically provide a pulse of electrical current 
as a forward bias to said transistor, said timing means 
functioning to Subsequently return said transistor to said 
stable conducting state; and further means connected to 
be controlled by said transistor and responsive to only a 

5 

continuous cycling of said transistor between said con 
ducting and nonconducting states. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

2,708,721 Ziffer ------------------ May 17, 1955 
2,721.276 Exner ----------------- Oct. 18, 1955 
2,838,680 Bender et al. ------------ June 10, 1958 
2,948,812 Quinn ----------------- Aug. 9, 1960 


