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METHOD-0F AND DEVICE FOR SMOKE DETECTION 
AND CIRCUITS THEREFOR 

This invention relates to a method of and a device for smoke 
detection and circuits therefor, particularly detection and 
alarm control circuits, for use in ?re detection and alarm 
equipment. 
Numerous devices and circuits have been used or proposed 

for the detection of a condition indicative of a ?re and the 
production of a signal which actuates an alarm device, such as 
a visible signal or lamp, an audio signal, such as a horn, buuer 
or other audio device, as well as the transmission by a separate 
wire, radio waves or the like to a remote station. Some of these 
devices have utilized one or more photocells in which the 
presence of smoke obscuring a light beam directed toward a 
photocell, or re?ecting light from a light beam to a photocell, 
produces a desired signal. An ionization chamber in which a 
radioactive material, such as radium sulfate, has also been 
used, operating on the principle that the alpha rays emitted by 
the radioactive material will produce a charged path for a 
slight leakage of current between the oppositely charged, op 
posite sides of the chamber, and a reduction in the current will 
be produced by smoke particles entering the chamber. The 
difference in the current leakage, when air and smoke parti 
cles enter the chamber, being on the order of 10‘9 amperes, is 
so small that it has been thought impossible to utilize directly 
the change in current flow through a single ionization 
chamber to produce a reliable signal. Thus, two ionization 
chambers have been utilized in a voltage divider network, with 
the ?rst ionization chamber being sealed off and the second 
supplied with an air ?ow, which may include smoke, the ?rst 
and second chambers thus providing a ?xed impedance and a 
variable impedance, respectively. The voltage change is mea- ‘ 
sured at the junction between the two ionization chambers, in 
order to produce a signal indicative of the presence or absence 
of smoke in the second chamber. However, this signal is rela 
tively weak and therefore must be ampli?ed, in order to 
produce an effective alarm initiating signal, but the ampli?ca 
tion circuits used therewith are susceptible to error, due to 
temperature change. Also, the ionization chambers are 
operated continuously and are thus subject to drift, because of 
such continuous operation, thereby giving rise to the possibili 
ty of error in the signal. These error production possibilities 
could be avoided, and the detection device and circuit also 
made much simpler, if a single ionization chamber could be 
utilized and the changes in current flow therethrough utilized 
to produce a signal resulting in alarm production. 

It has also been proposed, as in U.S. Pat. No. 3,462,752, to 
utilize a single ionization chamber through which air which 
may contain smoke is passed, but to operate the ionization 
chamber continuously to charge a capacitor. A condenser and 
variable resistor in series are utilized in a timing circuit, to in 
termittently close a relay switch and discharge the capacitor 
substantially completely, with additional timing circuits neces 
sary to receive the discharge of the capacitor and actuate an 
alarm device, when the charge on the capacitor is lower than 
normal. However, such a circuit requires a pair of unijunction 
transistors which must be normally maintained at a voltage 
which is exceedingly close to the triggering voltage, with the 
result that any slight variation in the signal produced by 
discharging the capacitor may trigger the unijunction in error 
and thus result in a false alarm or to prevent the unijunction 
from triggering and thus fail to produce an alarm signal which 
should be given, Le, a non-alarm condition. Thus, such a cir 
cuit is particularly susceptible to the e?‘ect of static charges 
which tend to prevent such a unijunction from triggering and 
thereby produce a non-alarm condition. Such a unijunction 
operating close to its triggering point also has a relatively high 
impedance and thus may be unduly affected by temperature 
changes. Charging the capacitor continuously through the 
ionization chamber again introduces the possibility of error 
through drift. In addition, the connection of the ionization 
chamber to the positive lead, required by the capacitor being 
charged to be connected to the negative lead, requires all con 
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tacts and also the chassis to be isolated, thus involving dif?cul 
ties in installation and also producing dif?culties in operating 
such a detector with other equipment, such as a burglar alarm. 
Among the objects of this invention are to provide a novel 

method of and device for smoke detection, utilizing a single ' 
ionization chamber; to provide such a method and device in 
which the possibility of drift in the ionization chamber is sub 
stantially eliminated; to provide such a device and circuit 
therefor in which the adverse effect of static is substantially 
eliminated; to provide such a device which is compatible with 
other types of devices which may be operated in conjunction 
therewith; to provide such a device and circuit therefor which 
is not adversely a?'ected by temperature changes; to provide 
such a device and circuit therefor which is usable with a con 
ventional l 10 volt AC source of electricity; to provide such a 
device and circuit therefor which is particularly usable with 
means for producing a signal of a frequency which may be su 
perimposed on a 60 cycle AC line to operate a receiver at a 
remote location; to provide such a device and circuit therefor 
which may exist in more than one form; and to provide such a 
method and device, as well as a circuit therefor, which are ef 
fective and efficient in operation. ' 

Additional objects of this invention, as well ‘as additional 
features thereof, will become apparent from the description 
which follows, taken in conjunction with the accompanying 
drawings, in which: 

FIG. 1 is a diagram of a detection device, including an elec 
tronic circuit, constructed in accordance with this invention; 
and 

FIG. 2 is a circuit diagram of an 'altemative detection device 
and circuit, showing also one form of signal producing device 
which is conveniently used therewith. 

In general, the method of this invention includes intermit 
tently charging an ionization chamber through which air 
which may contain smoke is passed, and utilizing the current 
flow through the chamber to trigger an electronic switching 
device, when the current ?ow is less than a predetermined 
amount due to the presence of smoke particles in the air 
passed through the ionization chamber. The intermittent 
charging of the ionization chamber is by an impulse having a 
duration of a fraction of a second, as on the order of one-tenth 
of a second, while the impulses are repeated at predetermined 
time periods of considerably longer duration, such as every 1 
second toevery 3 seconds. The electronic switching device, 
which is triggered by the current flow through the ionization 
chamber when clear air is present, is not triggered when the 
current through the ionization chamber is reduced by the 
presence of smoke particles or the like. ' 
The above method may be carried out by the smoke detec 

tion device illustrated in either FIG. 1 or FIG. 2. Each device 
includes an ionization chamber I which is intermittently 
charged for a fraction of a second and the current ?ow mea 
sured to determine whether an alarm is to be triggered. The 
circuit of FIG. 1 includes a positive lead 10 and a negative lead 
11, maintained at a suitable voltage, such as 12 volts, and 
between which the components are connected. The ionization 
chamber I includes a wall 12 and an electrode 13‘which car 
ries a small amount of radioactive material, such as Americi 
um, which may be found to be preferable, because it emits es 
sentially alpha rays, although radium sulfate or other radioac 
tive material may be substituted therefor. The ionization 
chamber I is connected between the source electrode of a ?eld 
effect transistor 14 and the negative lead 11, with the drain 
electrode of PET 14 being connected to the base of a PNP 
transistor 15 whose emitter electrode is connected to the posi 
tive lead 10 and whose collector electrode is connected 
through a resistor 16 with the negative lead 11, so that nor 
mally, when the charge is impressed on the ionization 
chamber I through the FET 14, the resulting current passing 
through the ionization chamber will trigger the transistor 15. 
The timing of the charges intermittently applied to the ioniza 
tion chamber I is supplied through a timing circuit which in 
cludes a condenser 17 connected to the negative lead 11, and 
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also, through a junction connected to the emitter of a unijunc 
tion 18, with a variable resistor 19, which is also utilized as a 
sensitivity adjustment for the detector, essentially controlling 
the time periods of the impulses to the ionization chamber I. A 
resistor 20, in series with resistor 19, prevents the full 12 volts 
from being applied to the emitter of unijunction transistor 18, 
while a variable resistor 21, preferably preset at the factory, 
determines the range of adjustment which may be made by the 
variable resistor 19. For instance, the resistor 21 may be 
preset, so that variable resistor 19 may be utilized to vary the 
time of charges applied to the ionization chamber I between 
once every second and once every 3 seconds. A resistor 22 
connected between the unijunction transistor 18 and the posi 
tive lead 10 establishes the triggering point or bias of unijunc 
tion 18, while a resistor 23 connected between unijunction 18 
and the negative lead 11 is utilized to develop a voltage drop, 
when unijunction 18 ?res. A current limiting resistor 24 is 
located between unijunction 18 and the gate electrode of the 
FET 14, while a resistor 25, connected between the gate elec 
trode of the FET l4 and ground lead 11, combines with re 
sistor 24 to provide a voltage divider, to produce the proper 
voltage for operation of the FET 14. It may also be noted that 
the “off” resistance between the drain and the source of the 
F ET 14 should be at least 1012 ohms as a minimum, to 
eliminate leakage between the ionization chamber I and the 
transistor 15. As will be evident, depending upon the adjust 
ment of resistor 19, a voltage impulse will be applied between 
the wall 12 and electrode 13 of the ionization chamber I inter 
mittently, as the unijunction 18 ?res and triggers the FET 14, 
in turn causing the transistor 15 to ?re and current to ?ow 
through resistor 16 when clear air passes through ionization 
chamber l. In this connection, it will be noted that should the 
ionization chamber be charged continuously or even for an 
unduly long time period, such as l second, the transistor 
would be unable to determine the di?erence between the cur 
rent produced when clear air and smoky air or smoke is 
present, since the impedance between the emitter and base of 
the transistor is so low that a permanent or substantially per 
manent connection to the chamber would cause the signal to 
be shunted across the supply voltage. 
When transistor 15 ?res, a condenser 27 couples the signal 

developed across resistor 16 to the gate of an SCR 28, with a 
resistor 29 connected between the gate and ground lead 11, to 
maintain the gate at a low impedance and thereby prevent 
false triggering of the SCR by a transient current. The cathode 
of SCR 28 is connected to ground, while the anode is con 
nected to a junction between a timing capacitor 30 and a re 
sistor 31, with the former being connected to the ground lead 
11 and the latter to the positive lead 10. Thus, the SCR 28 is 
connected in parallel with the timing capacitor 30, so that 
when a signal is produced at the gate of the SCR under clean 
air conditions, the SCR 28 keeps capacitor 30 discharged to a 
low level, such as approximately 1 volt. The resistor 31 should 
have a value ,so that the SCR 28 will trigger but will not “lock 
up", i.e., lock as a short, and stay in “on" condition. Thus, the 
SCR 28 is utilized as an “on-off" switch. On the opposite side 
of the above junction is a resistor 32, which is a current limit 
ing resistor, to prevent excessive voltage at the gate of an SCR 
33, which acts as a triggering switch and to which resistor 32 is 
connected. A resistor 34 and a condenser 35, each connected 
between the gate of SCR 33 and ground, respectively cause a 
low impedance to be developed at the gate of SCR 33 and 
prevent transients and spikes from being transmitted to the 
gate. The cathode of the SCR 33 is connected to ground, while 
the anode is connected to what may be referred to as a trigger 
ing junction 36. Also, the positive lead 10 is connected to a 
positive junction 37, while the negative lead 11 is connected 
to a negative junction 38. 
As indicated previously, when there is clear air or a “no 

smoke” condition, the SCR 28 maintains capacitor 30 
discharged to a low level, such as 1 volt, so that insufficient 
current will flow through resistor 32 to trigger the SCR 33, 
and no signal will be produced at triggering junction 36. In this 
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connection, it will be noted that the capacitor 30 and resistor 
31, in conjunction with the SCR 33, form a timing circuit 
which normally causes the SCR 33 to ?re at predetermined 
time intervals, as when capacitor 30 reaches a 6 volt level. 
However, the relative values of the capacitor 30 and resistor 
31 are selected so that the time period of this timing circuit is 
in excess of the time period of the timing circuit which in 
cludes condenser 17 and resistor 19, such as about 5 or 6 
seconds compared with the l to 3 second timing interval of the ' 
latter. Thus, when smoke enters the ionization chamber I and 
the ?ow of current across the chamber is thereby reduced, 
there will be insufficient current to trigger transistor 15 and 
SCR 28 will not ?re, so that capacitor 30 will continue to 
charge, as at 6 volts or approximately when the predetermined 
period of this timing circuit expires, thereby causing SCR 33 
to ?re and produce a signal at the triggering junction 36. A 
further advantage of the 5 to 6 second time delay provided by 
the timer which includes capacitor 30 is that, if what may be 
termed a “false alarm” is produced, e.g., a lack of a signal at 
SCR 28 on occurrence of one impulse by the timer which in 
cludes capacitor 17, this condition will be corrected on the 
next pulse in charging ionization chamber 1, since the capaci 
tor 30 has not yet had an opportunity to become fully charged 
and thereby trigger SCR 33, because previous triggering of 
SCR 28 has reduced capacitor 30 to a low level. Thus, assum 
ing that the timer which includes capacitor 17 is set to 
produce an impulse every 2 seconds and that the timer which 
includes capacitor 30 is set to pulse SCR 33 every 5 seconds, it 
will be necessary for the same condition to be repeated on a 
second impulse, before SCR 33 will be triggered. Of course, 
with a shorter period for the intermittent charges supplied to 
ionization chamber I, there may be three or more successive 
charges of the ionization chamber before SCR 33 will be trig 
gered. Thus, any momentary errors produced in the circuit 
will not affect the operation of the device. 

In the alternative device and circuit of FIG. 2, the timer for 
intermittently charging the ionization chamber I is similar, 
thus including condenser 17, adjustable resistor 19, resistor 20 
and preset adjustable resistor 21 connected across the positive 
lead 10 and negative lead 11, together with the unijunction 
transistor 18 and resistor 22. However, instead of the FET 14 
of FIG. 1, a normally open switch 40, as of the reed type, is 
connected between the base of transistor 15 and the electrode 
13 of the ionization chamber, while a relay coil 41 is energized 
to close switch 40. A diode 42 is shunted across coil 41, to 
prevent secondary closure of the contacts through ?eld col 
lapse, it being noted that diode 42 forms a short across the coil 
41 in one direction only. As before, the current passing 
through the ionization chamber I, upon charging thereof, may 
trigger transistor 15, with this signal being coupled to the gate 
of SCR 28 by condenser 27, and resistors 16 and 29 being 
placed in the circuit for the purpose previously described. 
Also, capacitor 30 and resistor 31 have the same function as 
before, but the junction between resistor 31 and SCR 28 is 
connected to the emitter of a unijunction transistor 43, with a 
condenser 44 connected therebetween and ground, to inhibit 
transients or static from the emitter. Unijunction transistor 43 
is essentially a timing switch, while a resistor 45 establishes the 
bias or triggering point of the unijunction and a resistor 46 
establishes a low impedance at the gate of the SCR 33 and also 
establishes a signal which will trigger the SCR 33. Resistors 45 
and 46 are connected between the opposite bases of unijunc 
tion 43 and the ground lead 10 and negative lead 11, respec 
tively, while condenser 35 again prevents transients and spikes 
from adversely affecting the gate of SCR 33. 
As before, when clear or smoke free air passes through the 

ionization chamber I and the ionization chamber is intermit 
tently and momentarily charged, the signal from transistor 15 
to SCR 28 will cause the latter to discharge condenser 30, so 
that SCR 33 will not ?re. However, if smoke is present in the 
air passing through the ionization chamber, the current 
produced will be insufficient to trigger transistor 15 and SCR 
28 will not ?re, so that capacitor 30 will continue to charge, 
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and if not discharged by a signal indicating clear air, then SCR 
33 will ?re when capacitor 30 reaches a 6 volt level, thereby 
producing a signal at triggering junction 36. Such a signal may 
cause a lamp 47, for instance, to be lighted and may also actu 
ate any other type of device. 
The power supply to the positive and negative junctions 37 

and 38 of FIG. 1 may be similar to that illustrated in FIG. 2, in 
which wires 50 and 51 may be connected to a suitable source 
of alternating current, as at 1 l0 volts, 50 to 60 cycles, with a 
fuse 52 connected in one wire and a grounded condenser 53 
connected with the other wire, the latter coupling the circuit 
to ground or to the case in which the circuit is installed, to act 
as a shield against static. Wires 50 and 51 are connected to the 
primary of a transformer 54 having a secondary adapted to 
produce 24 volts, and across which a full wave, diode recti?er 
55 is installed. A normally closed reset switch 56 is connected 
to the negative side of the recti?er, with a wire 57 extending 
therefrom to the negative junction 38, while a 24 volt wire 58 
connects the positive side with lamp 47. A voltage dropping 
resistor 59 is also connected to the positive side of the recti? 
er, to supply 12 volts to the positive junction 37 of lead 10 
through a wire 60, while a voltage regulating, Zener diode 61, 
to maintain the voltage at not more than 12 volts, is connected 
between junction 37 and negative lead 11. A condenser 62 is 
connected between wires 57 and 60 as a ?lter condenser, to 
remove AC components, while bypass condenser 63 is 
similarly connected to eliminate static and transients. Thus, a 
full wave rectified DC current of not more than 12 volts is im 
pressed between the junctions 37 and 38. The triggering signal 
at trigger junction 36 may initiate an audible alarm or produce 
an alarm signal at a remote place, as well as cause lamp 47 to 
be lit. Thus, an oscillator may be activated, or the oscillator 
may operate continuously, to send a high frequency signal su 
perimposed on the 60 cycle AC supplied through wires 50 and 
51, to be picked up by a receiver which is plugged into the AC 
supply line. Such a receiver, which is responsive to the oscilla 
tor signal, may be located at a remote point, such as in another 
room or at a different location in a factory or other building. 
Several such smoke detection units may be utilized, as in dif 

- ferent rooms, but each adapted to actuate both an alarm light 
and an audio signal alarm at a remote station. The receiving 
unit at the remote station is desirably constructed in ac~ 
cordance with the disclosure of the Harley E. Watkins applica 
tion for U.S. Pat. Ser. No. 872,059, ?led Oct. 29, 1969, and 
now abandoned, and entitled “Electrical Warning Device”. 
As described therein, when three detectors are used, the oscil 
lators thereof may be tuned to resonate at 30, 50 and 70 kilo 
cycles. If a larger number of detectors is used, each may be 
tuned to any one of a selected array of frequencies such that 
the output of one detector will not interfere with the output of 
another detector. Thus, the receiver may be provided with 
means for responding to the frequency of a particular detector 
and causing a lamp or other visual indicator to be energized, 
indicating which of the detectors has produced an alarm 
signal. Also, the receiver may be constructed so that an audi 
ble alarm signal will also be activated. Such a receiver is also 
preferably constructed so that it will receive a continuous 
signal from each detector and will actuate the alarm when the 
signal ceases. Thus, the oscillator of FIG. 2 is constructed to 
continuously send a signal until terminated by the signal 
produced at triggering junction 36. 
The oscillator of FIG. 2 is coupled to the respective wires 50 

and 51 by wires 65 and 66, which lead to the secondary of a 
transformer 67, with coupling condensers 59 and 60, respec 
tively, installed in the lines. The oscillator includes an NPN 
transistor 70 and a condenser 71, with condenser 71 being 
connected across the primary of transformer 67 and the col 
lector electrode of transistor 70 being connected to one side 
of the transformer primary. A feedback condenser 72 is con 
nected between the base of transistor 70 and the opposite side 
of the primary coil of transformer 67, this feedback condenser 
causing the transistor 70 to oscillate, with the frequency of 
oscillation being determined by the condenser 71 and trans 
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former 67. The base of transistor 70 is connected to the trig 
gering junction 36, through a diode 73, which permits 
unidirectional current flow only. A wire 74 connects the posi 
tive side of the full wave recti?er, through a resistor 75, with 
the center tap of the primary of transfonner 67, to produce a 
low impedance and thereby prevent unduly loading the coil. 
Resistor 75 limits the current which must be handled by the 
oscillator, while a ?lter condenser 76 is connected between 
wire 74 and the negative side of the recti?er. Biasing resistors ' 
77 and 78 are connected between the base of transistor 70 and 
the transformer center tap wire 74 and the 12 volt negative 
lead 11, respectively, to provide a voltage divider network, in 
order to establish the proper operating bias on the transistor 
70. The emitter electrode of transistor 70 is connected 
through a current limiting resistor 79 to negative junction 38, 
in order to prevent excess current from flowing through the 
transistor. 
As will be evident, when smoke is contained in the air 

passed through ionization chamber 1 and the SCR 33 is trig 
gered to produce a signal at the triggering junction 36, in the 
manner previously described, not only will lamp 47 be lit, but 
also current may leak to the base of transistor 70 through 
unidirectional diode 73 from the triggering point, and the 
oscillator signal will be discontinued, due to the base of 
transistor 70, in effect, being grounded. The parts of the oscil 
lator, particularly transformer 67 and condenser 71, may be 
chosen so that a signal of a particular frequency will be 
produced, as indicated previously. The signal thus generated 
will pass through coupling condensers 68 and 69 and thence 
through wires 65 and 66 to the AC line wires 50 and 51, for 
transmission to a receiver. 
An advantage of the circuit of FIG. 2, in which a signal is 

sent continuously but is discontinued when an alarm is to be 
produced, lies in the fact that upon the cessation of current 
supply through the wires 50 and 51, the signal will automati 
cally cease, thus being re?ected in the receiver. Thus, the con 
tinuous operation of the oscillator is indicative that the device 

. is in operation. Also, should any critical component fail, the 
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oscillation signal will be discontinued, indicative of the fact 
that repair or correction should be made to the unit involved. 
Thus, substantially total supervision of the unit is provided. 
The types of the various electronic switches may, of course, 

vary considerably, although in actual circuits constructed in 
accordance with this invention, the unijunction transistors 18 
and 43 were each 2N4852 and the ?eld effect transistor 14 
was 2N4093, with transistor 15 being 2N3248, although 
2N2894 could be used, and transistor 70 being MPS27l2, 
although 2N2476 or 2N2477 could be used. Both SCR 28 and 
SCR 33 were 2N5060, with diode 73 being SCE-l and Zener 
diode 61 being M3l000-15. Resistors 22 and 45 were spe 
cially selected so that unijunction transistors 18 and 43, 
respectively, each would break at 50 percent of the supply 
voltage. ()ther resistors had the following values: 

Resistor: 
16 l megohm 
19 25 K 
20 120 K 
21 25 K 
23 200 ohm 
24 10 K 
25 10 K 
29 10 K 
31 330 K 
32 10 K 
34 I0 K 
46 I00 ohms 
59 2,200 ohms 
75 10 ohms 
77 I00 K 
78 22 K 
79 390 ohms 

The following capacitors had the following values: 

Capacitor: 
17 
27 

l5 mfd. 
0.02 mfd. 
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30 I5 mfd. 
35 0.02 mfd. 
44 0.02 mfd. 
62 I00 mfd. 
63 0.02 mfd. 
76 33 mfd. 

In connection with the above, it will be noted that'con 
denser 62 was a tantalum ?lter condenser, while condenser 63 
was a ceramic condenser. - 

For a 50 kilocycle oscillator, the following capacitors had 
the following values: 

Capacitor: 
68 0.005 mfd. 
69 0.005 mfd. 
71 430 pt. 
72 330 pf. 

From the foregoing, it will be evident that the method of 
and device for smoke detection and circuits therefor of this in 
vention ful?ll the objects and requirements hereinbefore set 
forth to a marked degree. Through the intermittent and mo 
mentary charging of the ionization chamber, which may also 
be referred to as an ionization area, the transistor 15 or other 
electronic switch is capable of distinguishing between current 
?ow through the ionization chamber when clean air is present 
and when particles of smoke or the like are present, the air 
being supplied by natural convection or in any other suitable 
manner. The timer which controls the interval between the 
charging pulses may be adjusted, as through variable resistor 
19, to cause the detector to respond to different amounts of 
smoke or other particles in the air. Thus, it has been found 
that when the charging pulses occur one each second, a much 
smaller number of smoke particles will cause a smoke indica 
tion signal to be produced than when the charging pulses are 
impressed across the ionization chamber at greater time inter 
vals. This is of advantage in situations where a small amount of 
particles, for instance, are normally in the air and the detector 
is to be set for an indication of a greater number of particles. 
Through the connection of the ionization chamber to the 
negative lead, difficulties in mounting the unit and in associat 
ing the unit with other types of devices are avoided. Also, due 
to the fact that neither the unijunction transistor 18, FET l4, 
transistor 15, SCR 28, unijunction transistor 43 nor SCR 33 is 
required to be maintained at a voltage which is close to the 
triggering voltage, slight variations in the signals thereto do 
not adversely affect the operation thereof. Through the opera 
tion of the timer which includes the capacitor 30 at a greater 
time period than the timer which controls the charting impul 
ses to the ionization chamber, a check on the reaction of the 
transistor 15 to the current of the ionization chamber is pro 
vided, since normally at least two indications of smoke must 
be produced, in order to trigger an alarm signal. The intermit 
tent charging of the ionization chamber further reduces error 
due to drift, while the effect of static or transients is greatly 
minimized. The circuit is not subject to undue variations 
because of temperature changes. The detector is particularly 
adapted to be supplied with recti?ed current from a conven 
tional AC source and thus may be associated with an oscillator 
adapted to produce a signal of a different frequency, which is 
superimposed on the AC supply line, although to provide 
more complete supervision, the oscillator is preferably 
adapted to operate until a smoke indicating signal is obtained, 
then discontinue oscillation. The method of this invention is 
also adapted to be carried out by more than one device, 
although the detection device of FIG. 1 has an advantage over 
the detection device of FIG. 2 in that no moving parts are 
required, and it is thus easier to construct and maintain. The 
FET 14 of FIG. I and associated resistors may, of course, be 
substituted for the reed switch 40 and relay coil 41 of FIG. 2, 
while the unijunction transistor 43 and associated resistors 
and condenser may be utilized in the circuit of FIG. 1. 
As will be evident, the detector of this invention may be util 

ized to detect particles other than smoke, carried by air or any 
other gas or vapor, thereby being adaptable to industrial or 
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8 
other types of operations in which the detection of the 
presence of particles of types other than smoke particles is 
desirable. It will also be evident that, although two different 
embodiments of the detection device have been illustrated 
and described, other embodiments may exist and various 
changes made therein, without departing from the spirit'and 
scope of this invention. -. 
What is claimed is: 
1. A method of detecting smoke and the like in air or the 

like, which comprises: 
establishing an ionization area; 
supplying air or the like, which may contain particles of 
smoke or the like, to said area, so that said air or the like 
will tend to become ionized; 

intemtittently impressing a voltage momentarily across op 
posite sides of said area so that a current will flow 
between said opposite sides due to ionization of said air, 
with the presence of particles of smoke or the like in said 
air or the like reducing the current flow; and 

passing such current to an electronic switch to trigger the 
same when such current is equal to or greater than a 
predetermined amount, but will not trigger the same 
when less than said predetermined amount, due to the 
presence of smoke or the like in said ionization area. 

2. A method as de?ned in claim 1, wherein: 
said voltage is impressed across said ionization area for a 

period on the order of one-tenth second and at intervals 
on the order of once every second to once every 3 
seconds. 

3. A device for detecting smoke and the like, comprising: 
an ionization chamber having means for ionizing air or the 

like supplied thereto; 
means for impressing a voltage intermittently and momen 

tarily across said ionization chamber so that a current will 
?ow through said ionization chamber, said current flow 
being in a reduced amount when smoke particles or the 
like are present in said air or the like; 

an electronic switch connected to said chamber so as to be 
responsive to said current ?ow and to trigger when said 
current reaches a value corresponding to substantially 
clean air or the like; and 

means responsive to a predetermined condition of said elec 
tronic switch for producing a signal indicative of the 
presence of smoke or the like in said ionization chamber. 

4. A device as de?ned in claim 3, wherein: 
said means for impressing voltage across said ionization 
chamber includes a timer and a switching means con 
nected to said chamber. 

5. A device as de?ned in claim 4, wherein: 
said timer includes capacitor means, resistor means and 

electronic switching means. 
6. A device as de?ned in claim 5, wherein: 
said switching means connected to said chamber includes a 

physically movable switch and a relay coil for moving said 
switch. 

7. In a device as de?ned in claim 5, wherein: 
said switching means connected to said chamber includes a 

?eld effect transistor having a source electrode con 
nected to said chamber and a gate connected to said elec 
tronic switching means of said timer. 

8. In a device as de?ned in claim 3, wherein said 
means includes: 
an electronic switch adapted to produce said signal; 
a capacitor and a resistor associated therewith to provide a 

timer associated with said electronic switch; 
means for charging said capacitor continuously; and 
means for discharging said capacitor when said electronic 

switch connected to said chamber is triggered, whereby 
said electronic switch for producing said signal will be ac 
tivated in the absence of triggering of said electronic 
switch connected to said chamber. 

9. A signal and detection circuit for smoke and the like, in 
cluding: 

a device for detecting smoke and the like including: 

responsive 
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an ionization chamber having means for ionizing air or the 

like supplied thereto; 
means for impressing a voltage intermittently and momen 

tarily across said ionization chamber so that a current will 
?ow through said ionization chamber, said current flow 
being in a reduced amount when smoke particles or the 
like are present in said air or the like; 

an electronic switch connected to said chamber so as to be 
responsive to said current ?ow and to trigger when said 

_ current reaches a value corresponding to substantially 
clean air orthe like; 

means responsive to a predetermined condition of said elec 
tronic switch for producing a signal indicative of the 
presence of smoke or the like in said ionization chamber; 

said circuit further including: 
an AC supply and rectifying means for supplying electricity 

to a positive lead and a negative lead for a circuit includ 
ing said detection device; 

an oscillator for producing electrical oscillations having a 
frequency different from and distinguishable from the 
frequency of said AC supply; 

means coupling the output of said oscillator with said AC 
supply line; and 

means connecting said oscillator with said responsive 
means, for discontinuing the operation of said oscillator 
upon the production of a signal indicative of the presence 
of smoke or the like in said ionization chamber. 

10. A signal and detector circuit for indicating smoke and 
the like in air and the-like, including: 

a device for detecting smoke and the like, including: 
an ionization chamber having means for ionizing air or the 

like supplied thereto; 
means for impressing a voltage intermittently and momen- V 

tarily across said ionization chamber so that a current will 
?ow through said ionization chamber, said current ?ow 
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being in a reduced amount when smoke particles or the 
like are present in said air or the like; 

a first electronic switch connected to said chamber so as to 
be responsive to said current ?ow and to trigger when 
said current reaches a value corresponding to substan 
tially clean air or the like; 

a second electronic switch responsive to a predetermined 
condition of said ?rst electronic switch for producing a 
signal indicative of the presence of smoke or the like in ' 
said ionization chamber; 

a capacitor and a resistor associated with said second elec 
tronic switch to provide a timer; ' 

means for charging said capacitor continuously; 
means for discharging said capacitor when said ?rst elec 

tronic switch connected to said chamber is triggered, 
whereby said second electronic switch for producing said 
signal will be activated in the absence of triggering of said 
?rst electronic switch connected to said chamber; 

said circuit further including: 
an AC supply and rectifying means for supplying electricity 

to a positive lead and a negative lead for a circuit includ 
ing said detection device; ' 

an oscillator for producing electrical oscillations having a 
frequency different from and distinguishable from the 
frequency of said AC supply; 

means coupling the output of said oscillator with said AC 
supply line; Y 

means connecting said oscillator with said responsive means 
for discontinuing the operation of said oscillator upon the 
production of a signal indicative of the presence of smoke 
or the like in said ionization chamber; and 

a lamp connected to said recti?er means arranged to be sup 
plied with current in response to said signal. 

* * * * * 


