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This invention relates to switching systems in general, 
and in particular to a condition responsive switching sys 
tem which operates in response to a change of proximity of 
selected objects including persons. 

There are many applications where it is desired to 
detect the presence or the absence of a particular object 
(condition) so that a ‘desired response to the condition may 
be had. For example, one device used by the prior art 
to detect such a condition is the photoelectric beam which 
upon being interrupted by either a person or an opaque 
object provides an output signal indicative of the beam 
condition. Heretofore, many stores have made use of 
such photoelectric devices to control doors and escalators 
and the like for the convenience of their customers. 

Also such photoelectric devices have ‘found application 
in the automatic opening of garage doors when the beam 
across a driveway is interrupted by an approaching car. 
The problem encountered with such control devices is 
that they are non-selective and operate indiscriminately 
in response to any opaque object being interposed in 
the beam. Children running in the driveway and ice 
forming over the photoelectric cell during freezing weather 
are but a few examples of unwanted or undesired actua 
tion of a photoelectrically controlled garage door. 

Another condition responsive device which has been 
used heretofore is the pressure actuated switch which 
operates in response to the condition depressing the switch. 
One application of such pressure responsive switches is 
in the control of tra?ic lights positioned between, for ex 
ample, a major and a minor tra?ic artery. The tra?ic 
light normally permits tra?‘ic ?ow along the main artery 
and changes only in response to vehicles approaching 
the intersection along the minor artery to permit maximum 
?ow along the main artery. 

Such pressure responsive switches are usually imbedded 
in the pavement Where they extend over a substantial por 
tion of the width of the right side of the minor arteries. 
As cars pass over such a switch they depress the same 
thereby providing an indication of their presence which is 
utilized to change the tra?ic signal. Such switches are 
mechanical in nature and are capable of much greater 
selectivity than photoelectric devices in that the actuating 
pressure can be set su?iciently high so that only cars can 
actuate the same. However, such switches require fre 
quent maintenance, are expensive to install and have been 
found to be unreliable. Additionally, such switches re 
quire a resilient cover which forms a portion of the road 
way and which is subject to the same wear and tear as 
the road surface and consequently must he often replaced 
at great cost and inconvenience. 

In rolling mills, and other industrially controlled proc 
esses involving the continuous ?ow of material over a 
?xed path, it is often desirable to stop the process when 
there is ‘an interruption of ?ow due to breakage. Such 
breakage is usually ‘accompanied by a change of proximity 
of the material ?owing and a certain point in the flow bed 
which is translatable for operation of switches. Hereto 
fore such controls have utilized expensive and unselec 
tive mechanical or photoelectric devices to detect :a change 
in proximity. 
Another area of application of proximity switches is in 

the protection of property, particularly in isolated areas, 
which heretofore required extensive patrolling. Photo 
electric devices are too unselective since they are easily 
set off by stray animals or even by wind blown objects such 
as paper. Ptatrolling is an expensive means of safeguard 
ing isolated areas and not always reliable. 
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In all the above outlined applications of proximity 

responsive switching system, the common element is 
proximity of an object or person, each type of which has 
certain electrical or magnetic characteristics which differ 
from object to object or from object to person. For 
example, a car is a ferromagnetic substance and a person 
is a dielectric substance. Also the effect of a car in 
a magnetic circuit is different from that of a moving steel 
bar. 

It is ‘therefore a primary object of this invention to pro 
vide a switching system which is responsive to either the 
presence or the absence of a condition.‘ 

It is a further object of this invention to provide a switch 
ing system capable of changing its switching state in 
response to a change of proximity of a selected object or a 
person. 

It is another object of this invention to provide a switch 
ing system for selectively actuating a traf?c control sys 
tem in response to cars passing over selected sections of 
roadway. 

It is still another object of this invention to provide a 
switching system for controlling industrial processes in 
which the switching system actuates either an alarm or 
a remedial means upon the occurrence of certain proximity 
changes. 

It is still ‘another object of this invention to provide a 
reliable, economical and inexpensive switching system 
which responds to a change of proximity of an object or 
person in a selected vicinity and which provides an out 
put signal which is utilized to operate devices in response 
to the change of conditions actuating the switching sys 
tem. 

It is still a further object of this invention to provide a 
switching system which is operative to change its state 
upon the change of proximity of selected objects and 
which utilizes either the electric or magnetic properties 
of the selected object to change the resonant frequency 
of a tuned circuit ‘and which is reliable, inexpensive and 
selective. 
The preferred embodiment of this invention includes an 

oscillator which changes its output frequency in response 
to the happening of a condition, that is in response to 
a change in the proximity of a magnetic or electric (di 
electric) object. The condition operates upon the tank 
circuit of the oscillator and changes the resonant frequency 
thereof. The oscillator output signal is then applied to a 
frequency sensitive phase inverter which provides a 180 
degree phase shift only at a selected frequency usually 
indicative of the normal condition. In the abnormal con 
dition, the phase shifter shifts the phase either less or 
more than 180 degrees. 

The phase inverter (shifted) output signal and the 
oscillator output signal are then applied to recti?ers and 
after being recti?ed are applied to a circuit which pro 
vides an output signal only when the two recti?ed signals 
are not exactly 180 degrees out of phase, 1a condition 
which occurs only when the oscillator is detuned by the 
abnormal condition. The circuit output signal is then 
utilized either to activate a relay or some other utilization 
means to indicate or take corrective action in response to 
the happening of the abnormal conditions. 

Other objects ‘and a better understanding of the inven 
tion may be had by reference to the following descrip 
tion, taken in conjunction with the accompanying draw 
ings, in which: 

FIG. 1 is a schematic block diagram of the proximity 
responsive switching system of this invention; 
FIG. 2 is a schematic circuit diagram of the proximity 

responsive switching system of FIG. 1 ; 
FIGS. 3A to 3G are waveform ‘diagrams useful in ex 

plaining the operation of the proximity response switch 
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ing system of this invention in the presence of the normal 
condition; and . 

FIGS. 4A to 4G are waveforms, such as the ones 
shown in FIGS. 3A to 3G in the presence of the abnormal 
condition. ' . 

Referring now to the drawings, and particularly to 
FIG. 1 thereof, there is shown an embodiment of the 
proximity responsive ‘switching system of this invention 
and generally designated by reference character 10. 
Switching system 10 comprises a signal generator or 
oscillator 12 which includes a tank circuit generally indi 
cated by reference character 13 having inductive imped 
ance 1-4 and capacitive impedance 15. Oscillator. 12 may 
be of‘ standard con?guration except that tank circuit 13- is 
‘so constructed that its resonance frequency changes with 
change of proximity of a selected object such as, for ex 
ample, ‘a car. Oscillator 13 provides an output signal 
16 on lead 16' whose frequency is the same or very close 
to the resonant frequency of tank circuit 13. 

Oscillator output signal 16 is applied to a frequency 
sensitive phase shift means 17 which provides a 180 de 
gree phase shift at a preselected frequency thereby oper 
ating as a phase inverter 16. At all other frequencies, the 
phase shift introduced by means 17 is either larger or 
smaller than 180 degrees. Means '17 may comprise a 
conventional phase inverter having a tank circuit, such as 
18, connected between the output lead 19’ and a reference 
point. Tank circuit 18 has the same electrical char 
acteristics as tank circuit 13 when the latter is in its 
normal position, i.e., the same resonant frequency. Other 
conventional frequency sensitive phase inverter means 
may be employed, the major requirement being to pro 
vide a 180 degree phase shift to oscillator output signal 
16 at the normal condition and a phase shift different 
from 180 degrees when oscillator output signal 16 re 
?ects an abnormal condition. Phase shift means 17 pro 
vides a phase shifted output signal 19 on lead 19'. 

Phase shifted output signal 19 and oscillator output 
signal 16 are then respectively applied to a pair of sub 
stantially similar rectifying means 20 and 21 which, ,in the 
particular embodiment illustrated, cut olf the positive 
.portions of alternating current signals 16 and 19 to pro 
vide recti?ed output signals 22 and 23. Recti?ed output 
signals 22, and 23 are applied to a circuit 24 .which per 
forms the logical function usually associated with a logical 
NOR circuit or a’ logical AND circuit. In other words, 
circuit 24 is responsive to both signals 22 and 23 and 
‘provides a circuit output signal only when both signals 
are either instantaneously zero or instantaneously nega 
tive. The output signal provided by circuit .24. is also 
referred to as control signal 25. _ _ . 

Control signal 25 is applied to a conventional ?lter and 
ampli?er circuit 26 which ?lters and ampli?es .control 
~signal 25 .to provide, in the embodiment shown, a nega 
tive DC. output or switching signal 27 ‘whose amplitude 
proportionally re?ects the amount of energy passed by 
circuit 24. Ampli?er 26 may also include a driver to 
provide a switching signal 27 of su?icient output power 
to drive a suitable utilization device 28.‘ Utilization de 
vice 28 may be a' relay coil or an alarm bell or some 
other devicecapable of operating a selected means to 
indicate abnormal condition. 

Oscillator 12, and particularly tank circuit 13, is, so 
constructed that the proximity of a selected type of object 
changes its resonant frequency and thereby'the frequency 
of oscillator output signal 16. For example, when 
switching system 10 is to be employed in connection with 
_a traf?c system, inductive impedance 14 may take the 
form of a large loop embedded in the road surface. 
When a car passes over the embedded loop, it changes 
the magnetic flux path and thereby the inductive imped 
ance of the‘loop. As a consequence, the resonant vfre 
quency of the tank circuit changes. Since, for this type 
of application of switching system 10, a switching signal 
is desired when a car passes over the embedded loop, 
'the presence of the car is the abnormal conditon. Ac 
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4 
cordingly, phase shift means 17 is so constructed to pro 
vide a 180 degree phase shift in the absence of a car. 

Switching system 10 maylalso be conditioned to re 
spond to non-metallic objects such as liquids or persons. 
For example, the change of liquid level may be signalled 
by utilizing a large capacitive structure for capacitive im 
pedance 15, so placed that the liquid forms a dielectric 
through which the electric ?eld passes. As the liquid level 
rises, more and more of the areas of the capacitive im 
pedance is exposed to a liquid dielectric which thereby 
causes a change of the resonant frequency of tank circuit 
'13. The same principle may be used with humans, i.e., 
the dielectric properties of the human body may be uti 
lized to change the capacitive impedance of tank circuit 
13 to indicate human presence by a change in frequency. 

In case of controlling rolling mills or similar endless 
motion of materials, the normal condition would involve 
the presence of the material and the abnormal condition 
the ‘absence thereof due to breakage. If the material is 
ferromagnetic, then it may be used to change the in 
ductance of coil 14 and if the material is primarily di 
electric in nature it may be used to change the capacitance 
impedance 15 of circuit 13. Many other means of sens? 
ing a change of condition will become immediately ap 
parent to those skilled in the art. For example, the in 
ductance may form a coil around the ?owing material so 
that breakage has the same effect as withdrawal of a 
core. 

In operation, as long as oscillator 12 is exposed to a 
normal condition, it generates an oscillator output signal 
16 of such a frequency that frequency sensitive phase 
shifter 17 operates thereon to provide an output signal 
19 which is exactly 180 degrees out of phase with 
oscillator output signal 16. Or ‘conversely, the frequency 
sensitive elements in phase shifter 17 may be set to pro 
vide a 180 degree phase shift when signal 16 signi?es a 
normal‘ condition. After recti?cation of signals 22 and 
23 they are exactly 180 degrees out of phase and NOR 
circuit 24 will always see one or the other of the recti 
?ed signals but not both simultaneously. Consequently, 
control signal 25 is zero and utilization .device 28 has 
no input power. Accordingly,'utilization device 28 is not 
actuated. 

If an AND circuit is used instead of NOR circuit 24, the 
same 'result is obtained. Since an AND circuit only 
provides an output signal when both inputsignals 22 and 
23 are simultaneously different from zero, then as long 
as they are exactly 180 degrees displaced with respect to 
one another, no control signal 25 is obtained. 
As soon as oscillator 12 senses an abnormal condition, 

the resonant frequency of tank circuit 13 changes and 
phase shift means 17, by virtue of tank circuit 18 (or 
some other frequency sensitive circuitry), provide a 
phase shift which is either greater or less than 180 degrees. 
If tank circuit 18 is utilized, its electrical characteristics 
are of course ?xed, so that the abnormal condition will 
not effect the phase shift. Accordingly,- oscillator out 
put signal 16 and phase shift output signal 19 will not be 
180 degrees out of phase. Consequently, recti?ed output 
signals 22 and 23 are not exactly shifted by 180 degrees 
with respect to oneanother and the signals 22 and 23 
will have zero voltage on both leads simultaneously (and 
of course negative voltages simultaneously) generating a 
control signal of the form indicated at 25. This is true 
whether circuit 24 is of the NOR or AND type. 

After proper ?ltering and ampli?cation of control 
signal 25 an output D.C. switching signal 27 is obtained 
having a magnitude reflecting the length of time recti 
?ed signals 22 and 23 are both Zero (or negative) and 
thereby the amount of phase shift produced. vUtiliza 
taion device 28, now being provided with a negative input 
vsignal 27, takes the desired action to indicate the ex 
istence of an abnormal condition and switches'to its 
abnormal state. - - 

It is also within the contemplation of my invention to 
provide an oscillator whose output frequency remains 
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?xed and a phase shift means whose phase shift can be 
altered by the happening of a condition. In other 
words, instead of providing an oscillator tank circuit 
whose resonance frequency is changed by the abnormal 
condition, a ?xed tank circuit is utilized and instead the 
tank circuit of phase shift means 17 is constructed to 
change its resonance frequency upon the occurrence of 
an abnormal condition. This is tantamount to an ex 
change of proximity responsive tank circuit 13 and ?xed 
resonance tank circuit 18. 

Referring now to FIG. 2 here is shown a speci?c em 
bodiment of a proximity responsive switching system 
suitable for switching a tra?ic light in response to the 
presence of a car. An emitter-controlled oscillator 40 
comprising a transistor Q1 and Q2, resistors R1, R2, 
R3 and R4, and a tank circuit including impedances L1 
and C1, provide an output signal (90 kilocycles per 
second) which is nearly equal in frequency to the reson 
ance frequency of its tank circuit. Inductive impedance 
1.1 may be a large coil embedding in the road pavement 
forming a permanent selected location for detecting a 
change of condition. Operating power is applied to 
oscillator 40 via leads 41 and 42 connected across a con 
venient power supply 43. The oscillator output signal 
is applied, via resistor R5, to a frequency sensitive phase 
inverter means 415 comprising transistor Q3, resistors R6, 
R7 and R3, and a ?xed resonance tank circuit including 
impedances L2, C2 and C3. 
The wave form of the oscillator output signal 16 is a 

simple sine wave as shown in FIG. 3A and the input 
signal to inverter means 45 is shown at FIG. 3B. In 
verter means 45, as long as the tank circuit, including 
impedances C2, C3 and L2, has the same electrical char 
acteristics as tank circuit including impedances L1 ‘and 
C1, provides an output signal 19 on lead 46 which is a 
simple sine wave shifted in phase by 180 degrees with 
respect to oscillator signal 16 as shown in FIG. 3C. 

Output signal 16 from lead 44- and output signal 
19 on lead 46 are then respectively applied to drive a 
pair of emitter followers comprising transistors Q4 and 
Q5 and their respective emitter resistors R9‘ and R10. 
The output wave form transistors Q4 and Q5 are respec 
tively shown in FIGS. 3D and 3E and comprise the 
recti?ed signals 22 and 23 (FIG. 1). 
The emitter resistances R9 vand R10 apply their output 

signal directly to a NOR circuit 47 via lead 48. This 
signal has a wave form as shown in FIG. 3F as long 
as the relative phase shift betwen signals 22 and 23 is 
exactly equal to 180 degrees. NOR circuit 47 is a base 
driven transistor Q6 which is biased by resistors R11, R12, 
and R13 so that it is always saturated. Resistor R12 
is temeprature sensitive and provides proper bias at all 
operating temperatures. Accordingly, as long as the 
emitter followers do not simultaneously provide output 
signals, base driven transistor Q6 remains saturated. 
Consequently, there will be no, or substantially no, out 
put signal as indicated in FIG. 3G. 
When, however, inductive impedance L1 changes due 

to the presence of an automobile, the resonance frequency 
of the tank circuit and thereby the output frequency 
of oscillator 4-0 changes. Phase shifter means 45, because 
impedance L2 remains unaffected by the presence of the 
automobile, now provides a different phase shift result 
ing in a lack of negative output signal from the emitter 
follower Q4 and Q5. The output signals coresponding 
to the abnormal conditions are shown in FIGS. ‘4A to 
4G which correspond to FIGS. 3A to 36 showing the 
normal condition. 
The recti?ed signals shown in FIGS. 4D and 4F now 

are zero during a common time interval causing peaks to 
appear at output lead 48 which makes transistor Q6 
momentarily non-conductive so that its output voltage 
will rise as best seen in FIGS. 4F and 4G. These output 
spikes are applied, via lead 49, to a ?lter inductor L3, 
across a ?lter capacitor C4 and a two staged ampli?er in 
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6 
eluding transistors Q7 and Q8. Output lead 50 applies 
output power to relay coil K1. 
There has been described a switching system which 

provides a switching signal in response to the detuning 
of a tank circuit by the occurrence of an [abnormal con 
dition. Detuning of the oscillator tank circuit is being 
accomplished by utilizing a physical characteristic of an 
object or person in changing the resonant frequency of a 
tank circuit. In the normal condition the resonant fre 
quency ‘of the tank circuit has one value and in the 
abnormal condition the resonant frequency of the tank 
circuit change to another value. 
Even though this invention has been described with 

special reference to a tra?ic signal control system in which 
the proximity of an automobile changes the resonant 
frequency, the same principle may be utilized with any 
object or person which or whose physical characteristic 
can be combined with the impedance ‘of a tank circuit. 
What is claimed ‘is: 
1. A proximity condition responsive switching system 

for providing a switching signal upon the occurrence of 
a proximity condition comprising: 

(a) signal generator means for providing a signal 
whose frequency varies between a ?rst frequency 
upon the occurrence of said condition and a second 
frequency upon the non-occurrence of said condition; 

(b) frequency dependent phase shift means responsive 
to said signal and operative to provide a phase shift 
of substantially 180 degrees to said signal when at 
said ?rst frequency; 

(c) unidirectional current conducting means for recti 
:fying the signal ‘from said genenator means and the 
signal from said phase shift means; and 

(d) logical circuit means responsive to both the recti 
?ed signals and operative to provide said switch 
ing signal which is substantially proportional in 
‘amplitude to the difference in phase of both said 
signals from 180 degrees. 

2. A proximity responsive switching system for pro 
viding a switching signal upon a selected object coming 
into close proximity therewith and comprising: 

(a) signal generator means for providing a signal 
:whose frequency is a function of the proximity of 
said selected object and which has a ?rst frequency 
when said selected object is in close proximity; 

(b) frequency ‘dependent phase shift means responsive 
‘to said signal and operative to shift the phase of 
said signal, the phase shift being selected to be sub 
stantially equal to 180 degrees at the ?rst frequency 
:and different from 180‘ for ‘any other frequency; 

(0) unidirectional current conducting means for recti 
fying the signal from said generator means and the 
signal ‘from said phase shift means; and 

(d) circuit means responsive to both the recti?ed sig 
nals and operative to provide said switching signal, 
said switching signal being ‘substantially proportional 
to the difference in phase of both the recti?ed signals 
from 180 degrees. 

3. A condition responsive switching system for provid 
ing a switching signal upon the occurrence of a proximity 
condition comprising: 

(a) signal generator means responsive to said proximity 
condition and operative to provide an output signal 
having a frequency which varies between a ?rst 
frequency upon the occurrence of said condition and 
a second frequency upon the non-occurrence of said 
condition; 

(b) frequency dependent phase shift means responsive 
to said output signal and ‘operative to shift the phase 
of said output signal by an amount substantially 
equal to 180 degrees at ‘said ?rst frequency and a 
‘different amount at any other frequency; 

(0) means for rectifying said output signal and the 
phase shifted signal; vand 

(d) circuit means responsive to both recti?ed signals 
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and operative to derive an output signal unless only 
‘one of the recti?ed signals is zero. 

4. ‘A switching system in accordance with claim 3 in 
which said circuit means is an AND circuit. 

5. A switching system in accordance with claim 3 in 
which said circuit means is a NOR circuit. 

6. A proximity responsive switching system for provid 
ing a switching signal when a selected object approaches 
a selected proximity, said switching system comprising: 

(a) signal generator means including a ?rst tank cir 
cuit whose resonance frequency changes with a 
change of proximity of said selected objects, said 
signal generator means providing a generator signal 
of a ?rst frequency when said selected object is out 
side said selected proximity; - t 

(b) phase shift means including ‘a second tank circuit 
having a ?xed resonance frequency, said phase shift 
means being frequency dependent and responsive to 
said ‘generator signal and operative to shift the phase 
of said generator signal ‘by 180 degrees at said ?rst 
frequency; 

(c) unidirectional current conducting means for recti 
fying said generator signal ‘and the phase shifted 
signal; and ‘ 

(d) logical circuit means responsive to both the recti 
?ed signals and operative to providesaid switching 
signal when the phase shift between said generator 
signal and the phase shifted signal is different from 
180 ‘degrees, the amplitude of said switching signal 
being proportional to the in-phase component of the 
recti?ed signals. 

7. A proximity responsive switching system for pro 
viding a switching signal when a preselected object ap 
proaches a selected proximity, said switching system com 
prising: ' 

(a) signal generator means including a ?rst tank cir 
cuit whose resonance frequency changes with a 
change with a change of proximity of said prese 
lected object, saidYsignal generator means providing 
a generator signal of. a ?rst frequency only when 
said selected object is at outside said selected prox 
imity; ' ' . 

(b) frequency dependent phase shift means‘ including 
a second tank circuit having a ?xed resonance fre 
quency, said phase shift means being responsive 
to said generator signal and operative to provide a 
phase shifted signal which is substantially out of 
phase with said generator signal only when at said 
?rst frequency; 

(0) unidirectional current conducting means for rec 
tifying said generator signal and the phase shifted 
signal; and w > 

(d) logical circuit means responsive to both said rec 
ti?ed signals and operative to provide said switch 
ing signal when the phase shift between said genera 
tor signal and said phase shifted signal is not sub 
stantially equal to 180 degrees, the amplitude of said 
switching signal being proportional to their in-phase 
component. ' ‘ ' ' > ' 

8. A proximity responsive switching system for pro 
viding a switching signal when a selected object is Within 
a selected proximity range, said switching system com~ 
prising: ‘ 

(a) signal generator vmeans including a ?rst tank cir 
cuit whose resonance frequency changes with prox 
imity of said selected object, said signal generator 
means providing a generator signal of a ?rst fre 
quency when said selected object is outside said 

_ selected proximity range; 
(b) frequency dependent phase shift means including 
a second tank circuit having a ?xed resonance fre 
quency, said phase shift means being responsive 
to said generator signal and operative to shift the 
phase of said generator signal by substantially 180 
degrees at said ?rst frequency only; 
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(c) rectifying means for rectifying said generator sig 

nal and the phase shifted signal; 
(d) logical circuit means responsive to both the rec' 

ti?ed signals and conductive when both recti?ed 
signals are either simultaneously zero or simulta 
neously not zero; and 

(e) ?lter and driver means for ?ltering and amplify 
ing the signal conducted through said circuit means 
to derive said switching signal. 

9. A condition responsive switching system for pro‘ 
viding a switching signal upon the occurrence of a con 
dition comprising: ' - i 

(a) signal generator means including a ?rst tank cir 
cuit detunable upon the occurrence of a condition, 
said signal generator means providing a v?rst signal 
having a frequency which follows the resonance fre 
quency of said ?rst tank circuit; 

(b) frequency dependent phase shift means including 
a second tank circuit ?xedly tuned to the frequency 
of said ?rst tank circuit in the absence of the occur 
rence of said ‘condition, said phase shift means being 
responsive to said ?rst signal and operative to pro 
vide a second signal which is substantially 180 de 
grees out of phase with said ?rst signal when said 
?rst signal has a frequency representative of the 
absence of the occurrence of said condition; 

(c) unidirectional current conducting means for rec 
tifying said ?rst and said second signals; and 

(d) circuit means responsive to said recti?ed ?rst and 
second signal and operative to provide said switching 
signal having an amplitude commensurate with the 
in-phase component of said ?rst and second signals. 

10. A condition responsive switching system for in 
dicating the occurrence of a condition comprising: 

(a) signal generator means including a ?rst tank cir 
cuit detunable upon the occurrence of a condition, 

,said signal generator means providing a ?rst signal 
having a frequency which follows the resonance fre 
quency of said ?rst tank circuit; 

(b) frequency dependent phase shift means including 
a second tank circuit ?xedly tuned to the frequency 
of said ?rst tank circuit in the absence of the oc 
currence of said condition, said phase shift means 
being responsive to, said ?rst signal and operative 
to provide a second signal which is substantially 180 
degrees out of phase with said ?rst signal when said 
?rst signal has a frequency representative of the 
absence of the occurrence of said condition; 

(c) unidirectional current conducting means for rec 
tifying said ?rst and said second signals; 

(d) circuit means responsive to said recti?ed ?rst and 
second signal and operative to provide pulsed sig 
nal, the width of said pulses being proportional to the 
difference in phase shift of said ?rst and second sig 
nals from a 180 degree phase shift; 7 

(e) means for ?ltering and amplifying said pulses to 
derive a direct current switching signal; and 

(f) utilization means responsive to said switching sig 
nal for indicating the occurrence of said condition. 

11. A condition responsive switching system for pro 
viding an indication when a selected object approaches 
a selected proximity, said switching system comprising:. 

(a) signal generator means including a tank circuit 
responsive to the proximity of said selected object, 
the resonant frequency of said tank circuit being a 
function of such proximity, said signal generator 
means providing a generator signal having a fre~ 
quency depending on the resonance frequency of 
said tank circuit; 

(b) frequency dependent phase shift means responsive 
to said generator signal and operative to provide ‘a 
phase shift in accordance with the frequency of said 
generator signal, said phase shift means being ad 
justed to provide a phase shift of substantially 180 
degrees at a generator signal frequency correspond 
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ing to a proximity different than said selected prox 
imity; 

(c) ?rst rectifying means responsive to said generator 
signal; 

(d) second rectifying means responsive to the phase 
shifted signal; 

(2) circuit means responsive to the signals from said 
?rst and said second rectifying means and operative 
to develop a switching signal, said circuit means be~ 
ing selected from a NOR and a AND circuit so 
that the switching signal is substantially equal to 
zero unless the phase diiference between the recti?ed 
signals is different from 180 degrees; and 

5 

10 

10 
(1‘) means for utilizing said switching signal and giv 

ing an indication when any one of said selected class 
of objects approaches said selected proximity. 
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