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This invention relates to an apparatus for indicating, 
locally or remotely, the operativeness of an appliance 
which when properly operative draws power periodically 
from an electrical supply. Such appliances include re 
frigerators and freezers. 

If the power supply of an appliance such as a freezer 
or refrigerator is interrupted for too long a period of 
time, or if the appliance is disabled in such a manner that 
it can draw no power from the power supply for an ex 
cessive period of time, the food stored in the appliance, 
if it is a freezer or refrigerator, will spoil. An indicator 
that merely shows that the appliance is drawing power 
is insufficient to show cessation of the operation of the 
appliance, since in its normal operation, such an appli 
ance does not draw current continuously. Therefore, an 
indication that the appliance is not drawing current is a 
false indication of inoperativeness during periods of time 
when the appliance would not normally draw current. 

It is an object of this invention to provide an improved 
indicator of improper operation of an appliance which 
only draws current periodically from a power supply. 
Another object of this invention is to provide an indi 

cator of improper operation of an appliance which will 
not indicate improper operation during normally occur 
ring periods when the appliance is not drawing power. 

Another object of this invention is to provide an in 
dicator of improper operation of an appliance when the 
power supply therefor fails for an excessive period of 
time. 

According to this invention, a remote indicator com 
prises an oscillator of the type whose oscillations can be 
prevented by applying a stop or blocking voltage to an 
oscillation blocking input of the oscillator. Means respon 
sive to the power supply is provided to produce this 
blocking voltage and to apply it to the blocking input of 
the oscillator to prevent the oscillator from oscillating 
whereby if the power supply ceases, the blocking voltage 
also ceases. A stand-by battery is provided to energize 
the oscillator when the power supply fails, means being 
provided to charge the stand-by battery while the power 
supply continues. Further means are provided to charge 
a delay storage battery only when current is flowing to 
the appliance. Circuit means are provided whereby when 
the voltage of the delay storage battery falls below a 
predetermined minimum due to failure of current to flow 
to the appliance, the blocking voltage (that is produced 
from the power supply) is prevented from blocking the 
oscillations of the oscillator. Therefore, upon failure of 
the supply voltage, the oscillator, powered by the stand 
by battery, operates to provide an output wave of its 
predetermined frequency. Furthermore, if the appliance 
fails to draw suiiicient power for proper operation there 
of, even though the power supply has not failed, the 
voltage of the delay storage battery will fall below a pre 
determined minimum value whereupon the blocking volt 
age is prevented from blocking the oscillator and the 
oscillator, powered by the power supply, will provide an 
output wave. The output wave, when produced is applied 
back to the power lines and picked up by a centrally 
located responder. Since the oscillator at any one appli 
ance can be tuned to a frequency different from that at 
any other appliance, the waves of different frequencies 
transmitted back to the centrally located responder are 
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characteristic of respective appliances whereby the re 
sponder can show which appliance is inoperative. Fur 
thermore, since the power lines carry the oscillations back 
to the central location, no extra wiring is necessary for 
proper operation of the system. Where a local indication 
of operativeness of an electrical appliance that does not 
draw power continually is desired, a local indicator, such 
as an alarm, bell or light is substituted. for the oscillator 
and the local indicator is caused to provide a local indi 
cation upon failure of the power supply or upon failure 
of the appliance to draw enough current from an opera 
tive power supply to cause the delay battery to be 
charged above a predetermined minimum. 
The invention will be better understood upon reading 

the following description in connection with the accom 
panying drawing in which the `sole figure is a circuit 
diagram, partly in block form of one embodiment of the 
herein described appliance condition indicator. 

In the sole figure, the reference character 10 indicates 
the usual power lines normally found in houses and 
places of business. Receptacles 12 for the power line are 
provided at spaced positions along line 10, one of the re 
ceptacles 12 being at a central or convenient location for 
a responder 14 which is plugged into the receptacle 12 in 
a known manner. Since the responder 14 in itself is not 
a part of this invention, it is not described in detail. How 
ever, the responder 14 includes circuit means to show 
which one or ones of several frequencies is being re 
ceived. A plurality of remote indication operation indi 
cators 16, 16a are plugged into respective receptacles 12 
by means of leads 18 and 18a and a plurality of appli 
ances 20, 20a are plugged into respective remote indi 
cators 16, 16a, respectively, by rneans of respective leads 
21, 21a. Also a plurality of identical local indicators 16’ 
(only one of which is shown) are plugged into respective 
receptacles 12. While there may be as many remote indi 
cators 16, 16a and local indicators 16' and appliances 20‘, 
20a and 20b as is desired, only two remote indicators 16, 
16a and one local indicator 16’ are shown. Since all the 
remote indicators 1‘6 are identical, except that each indi 
cator 16, 16a applies its own characteristic frequency to 
the line 10, only one of the remote indicators 16 is fur 
ther described. i 

An indicator 16 is plugged into a receptacle 12 by 
means of leads 18. An appliance 20, which is plugged 
into the indicator 16 by means of leads 21, draws current 
periodically from the power line 10 by way of a primary 
winding of a current transformer 22 forming part of the 
indicator 16 and connected in series with one of the 
wires supplying current to the appliance 20. Since the 
appliance 20 is a conventional one, it is shown merely as 
a rectangle. Since the primary winding of the transformer 
22 exhibits a drop of only about one and one-half volts, 
its presence has no effect on the operation of the ap 
pliance 20. The secondary winding of the transformer 22 
is connected between a pair of diode junction points 
across one diagonal of a rectifier bridge 26 comprising 
part of the indicator 16. An adjustable battery charge 
resistor 28 is connected in series with a long life delay 
storage battery 30 between the other pair of diode junc 
tion points across a second diagonal of the bridge 26. 
Therefore, as long as the appliance 20 is drawing cur 
rent via leads 21, the battery 30 is being charged. An 
adjustable battery discharge resistor 34 may be con 
nected across the battery 30. The charging rate of the 
delay battery 30 may be varied by the adjustment of the 
resistor 28, and a discharge rate thereof may be varied 
by adjustment of the discharge resistor 34 to keep the 
battery voltage above aV predetermined minimum value 
while the appliance 20 is operating in a normal manner. 
The positive terminal of the battery 30 is connected 
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through a biasing resistor 36 ot the base of a PNP tran 
sistor 38. The emitter of the transistor 38 is connected to 
a point of reference potential such as ground 52 and to 
the negative terminal of the delay battery 30. When the 
battery 30 is charged above a predetermined minimum 
value, the transistor 38 is biased to cut-off for a purpose 
to be described. 
A conductor of the leads 18 is connected through a 

ballast resistor 40 and a non-dissipative voltage dropping 
capacitor 42 to one diagonal terminal of a second recti 
fier bridge 44. The other conductor of the leads 18 is 
directly connected to the opposite diagonal terminal of 
the bridge 44. A resistor 45 is connected across the leads 
18 to permit discharge of the capacitor 42 when the leads 
18 are disconnected from the receptacle 12. The ballast 
resistor 40 may be in the form of an incandescent lamp, 
whereby it acts as an indicator that current is ñowing 
to the bridge 44. The power supply input terminals of 
an oscillator 46 are connected directly to the remaining 
or output terminals of the bridge 44. A Zener diode 48 
and a power storage stand-by battery 50 are individually 
connected between the input terminals of the oscillator 
46. The battery 50 acts as a large ñlter capacitor for the 
rectifier bridge 44 while being trickle charged thereby. 
The Zener diode 48 acts to protect the battery 50 and 
the oscillator 46 from overvoltages. The battery 50 is 
center tapped, and the center tap is connected to ground 
52. A switch 54 is shown connected at the positive ter 
minal of the battery 50, and a second switch 54 is shown 
connected at the negative terminal of the battery 50. These 
switches 54, 54 are opened when it is desired to store or 
ship the disclosed indicator 16. A» ground terminal 55 
of the oscillator 46 is connected to ground 52. The out 
put terminals of the oscillator 46 are connected to the 
primary winding of a transformer 56 and the terminals 
of the secondary winding of the transformer 56 are con 
nected through respective blocking capacitors S8, 58 to 
the leads 18 connected to the receptacle 12. If desired, 
the terminals of the secondary winding of the transformer 
56 may be connected through the respective capacitors 
58, 58 directly to the power line 10 rather than by way 
of the receptacle 12. Therefore, the oscillator will be 
supplied with power from the power lines 10` when these 
lines have power applied thereto, at which time the battery 
50 is charged, the switches 54 being closed when the indi 
cator 16 is in operation. If power fails in the power lines 
10, the battery 50‘ will supply the oscillator 46. Also, as 
long as the oscillator 46 oscillates, its output will be ap 
plied to the line 1t) and to the responder 14 which is 
plugged into a receptacle 12. 
The oscillator 46 is of a known type in which a nega 

tive voltage applied to an input terminal 60 causes the 
oscillator 46 to cease oscillating, while grounding of the 
input terminal 60 causes the oscillator to oscillate at its 
own frequency. Means are provided to apply an oscilla 
tion blocking potential to the terminal 60. This means 
comprises a pair of rectifiers 62, 62 whose anodes are 
connected through a current limiting resistor 64 to the 
terminal 60 and whose cathodes are connected to the re 
spective terminals of the bridge 44 to which the power 
leads 18 are connected. Therefore, the rectiiiers 62, 62 and 
the resistor 64 operate normally to apply a potential to 
the terminal 60 to bias the oscillator 46 into a non 
oscillating state. The transistor 38 and its connections are 
provided to short circuit this blocking bias to ground 
when the transistor 38 is conductive. 
The collector of the transistor 38 is connected to the 

terminal 60 and the base of the transistor 38 is connected 
through a current limiting resistor 66 and one of the 
switches 54 to the negative terminal of the battery 50. 
The resistor 36 and the resistor 66 comprise a biasing net 
work for the transistor 38. Also, by means of this con 
nection, the diode rectifiers 62, 62 which apply a block 
ing bias for the oscillator 46, also supply negative operat 
ing potential to the collector of the transistor 38. The re 
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4 
sistors 36 and 66 act like a voltage divider whereby a 
portion of the voltage across the delay battery 30 and 
of the lower half (as viewed in the ligure) of the battery 
50, that is applied between the base and emitter of the 
transistor 38, render it non-conductive as long as the 
voltage of the battery 30 is above the predetermined po 
tential required to block the transistor 38. 
When the transistor 38 is held non-conducting, the po 

tential provided by the rectiñers 62, 62 is applied to the 
oscillator blocking lead 60 to block oscillations of the 
oscillator 46. When the potential of the delay battery 30 
is reduced to the point where the transistor 38 is con 
ductive, the voltage provided by the diodes 62, 62 is 
shunted through the transistor 38 to ground and the os 
cillator 46 is permitted to oscillate. 
When leads 18 are plugged into the receptacle 12 and 

the leads 21 are plugged into the indicator 16, power is 
supplied to the appliance 20 and current flows through 
the primary winding of the transformer 22. The voltage 
appearing at the secondary winding of the transformer 
22 is rectified in the bridge 26, and this current is ap 
plied through the resistor 28 to charge the delay battery 
30. As the battery 30 charges, its voltage rises and soon 
a voltage is applied across the base and emitter of the 
transistor 38 to block it as noted above. Current is also 
supplied to the rectifier bridge 44 through the ballast 
resistor 40 and the capacitor 42. The rectified output of 
the bridge 44 is applied to charge the stand-by supply 
battery 50, and also energize the oscillator 46. Also, volt 
age is applied by the rectiñer diodes 62, 62 to the block 
ing input terminal 60 of the oscillator 46 to block its 
oscillations, as long as the transistor 38 is held non»con 
ducting. Since blocking bias is applied to the terminal 60 
of the oscillator 46, the oscillator 46 provides no output 
oscillations. 
As soon as the appliance 20 ceases to draw current in 

the natural operation thereof, the delay battery 30 is no 
longer being charged, and it continues to discharge 
through the resistor 34. As it discharges, its voltage de 
creases. If the appliance 20 does not call for more cur 
rent (which causes charging of the delay battery 30), 
the voltage of the battery 30 drops to the point ywhere it 
no longer is sufficient to block the transistor 38, whereby 
the blocking voltage provided by the rectifiers 62, 62 is 
shunted to ground 52 through the conducting transistor 
38 and the blocking voltage is removed from the block 
ing terminal 60 of the oscillator 46. The oscillator 46 
starts to oscillate at its own tuned frequency and these 
oscillations are applied over the leads 18 and the power 
line 10 to the remotely located responder 14. The re 
sponder 14 then shows that the oscillator 46 is sending 
out oscillations of a particular frequency and that there 
fore the appliance 20 associated therewith is not draw 
ing enough current to keep the battery 30 charged and 
transistor 38 non-conducting. The charging resistor 28 
and the discharging resistor 34 are adjusted so that as 
long as the appliance 20 associated therewith is drawing 
the current normally drawn by a properly operative ap 
pliance, the delay battery 30 remains charged to tran 
sistor blocking potential. The delay battery 30 therefore 
comprises a time measuring or delay element. 

Since it may be desirable to test the system periodically, 
a normal open switch 64 is provided between the oscillator 
blocking terminal 60 and ground 52. When this switch 64 
is closed, the blocking potential is removed from the 
oscillator 46 to permit it to send out oscillations of the 
frequency to which it is tuned. Reception of these oscilla 
tions at the responder 14 shows that the system is operat 
ing to produce oscillations. 
When power in the power line 10 fails, the blocking po 

tential for the terminal 60 also fails and the oscillator is 
supplied by the stand-by battery 50. Since no blocking 
potential is produced when the power in the line 10 fails, 
the oscillator 46 sends its oscillations out over the line 
10 to indicate that the power supply has failed. If the 
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failure of the appliance is such as to apply a short circuit 
to the leads 21, a circuit breaker normally comprising a 
part of the appliance 20 will open and charging potential 
for the battery 30 will cease whereby the described indi 
cator will indicate inoperativeness of the appliance 20 
whether the cause thereof is loss of power in line 10 or 
an open circuit or a short circuit in the appliance 20. If, 
as mentioned above, the output of the oscillator is con 
nected permanently to the power line 10 and not through 
a receptacle 12 as shown, the indicator 16 will even 
indicate loss of power to the appliance 20 due to the leads 
18 being disconnected from the line 10 or due to the 
leads' 21 being disconnected from the indicator 16. 

It may be desirable to provide a local indication that 
the appliance is not drawing the normal amount of cur 
rent. Such an indication is provided by the indicator 16'. 
Similar elements having similar functions and that are 
similarly connected comprising parts of the remote indi 
cator 16 and of the local indicator 16’ have been given 
the same reference characters. The connections of these 
elements are mentioned hereinafter only as appears neces 
sary. 

‘ Considering the local indicator 16', the negative po 
tential provided by the rectifying diodes 62, 62 is applied 
through the current limiting resistor 64 to the collector 
of the transistor 38 as power supply therefor and to the 
base of an NPN transistor 70 to block it. A biasing re 
sistor 72 is connected between the collector of the tran 
sistor 38 and the base of the transistor 70. A signalling 
device 74, which may be a light or bell or a relay is con 
nected between the positive terminal of the battery 50 and 
the collector of the transistor 70. The base of the tran 
sistor 38 is connected to the junction 76 of two resistors 
78 and 80 which are connected in series between the nega 
tive terminal at the battery S0 and the positive terminal 
of the delay battery 30. A normally closed (push to 
open) test switch 82 is connected between the resistor 
80 and the positive terminal of the battery 30. 
The local indicating appliance failure indicator 16' 

operates similarly to the remote indicator 16, except that, 
since no oscillator 46 is included in the indicator 16', the 
local signalling device 74 is energized in the indicator 16' 
to provide the local indication. Current is applied from 
the ypower line 10 by way of the receptacle 12 and the 
leads 1811 to the locally indicating indicator 16’. The ele 
ments of the indicator 16’ supply power to operate the 
signalling device 74 as will be explained, and also to keep 
the battery 50 charged. The rectifiers 62, 62 provide 
blocking potential as long as there is lpower in the lines 
10. When power in the lines 10 fails, the battery 50 takes 
over the function of providing operating current, and the 
blocking potential ceases. `  

Current for the appliance 20b is provided by the leads 
2lb, and when the appliance 2012 is drawingcurrent, the 
delay battery 30 is charged from the rectiñer bridge 26 at 
a rate determined by the setting of the charge resistor 28 
and the discharge resistor 34. A portion of the voltage ap 
pearing across the battery 30 and the lower half as 
viewed in the ñgure of the battery 50 that appears at the 
terminal 76 is applied to the base of the transistor 38 in 
a direction to block it, and as long as the voltage of the 
battery 30 is above a predetermined minimum, the tran 
sistor 38 is blocked. The blocking potential provided by 
the recti?iers 62, 62 can then block the transistor 70, where 
by no current tlows through the transistor 70 or through 
the signalling means 74 in the collector circuit thereof, 
and no local signal is provided. However, as soon as the 
blocking potential ceases due to the failure of power in 
the line 10, the transistor 70 is no longer blocked and the 
transistor 70 becomes conductive and the signalling means 
74 is energized to cause an indication. Also, if the ap 
pliance 20h does not draw enough current to keep the 
battery 30 charged above the predetermined minimum, 
the potential at the point 76 is not suñicient to block the 
transistor 38, whereby blocking potential for the transis« 
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6 
tor 38 fails and the transistor 38 short circuits the block 
ing potential produced by the rectiñers 62, 62 to ground 
and away from the transistor 70. The transistor 70 there 
fore becomes conductive to energize the signalling means 
74 whenever the power supply represented by the line 10 
fails or whenever the current drawn by the appliance 20b 
reduces below a predetermined minimum. If it be desired 
to test the equipment 16', the test switch 82 may be 
opened, lowering the voltage at the point 76 to the value 
where it will not block the transistor 38, whereby the relay 
coil 74 or other alarm means will be energized as long as 
the test switch 82 is kept opened. 
What is claimed is: 
1. Apparatus for indicating inoperativeness of an ap 

pliance of the type which draws power from a power sup 
ply at discrete intervals through a power conductor com 
prising: 

a current sensing means connected to said power con 
ductor, 

a delay storage battery, 
means responsive to said current :sensing means to 

charge said delay storage battery, 
means to discharge said delay storage battery ̀ at a de 

sired rate, whereby the voltage produced by said de 
lay storage battery varies with the charge thereof, 

a blockable signalling means, 
means to normally block operation of said signalling 

means, and 
means responsive to the voltage of said delay storage 

battery reaching a predetermined low value to disable 
said blocking means, whereby said signalling means 
provides a signal indicating inoperativeness of said 
appliance. 

2. The apparatus as recited in claim 1 in which said 
signalling means includes an indicating device. 

3. The apparatus as recited in claim 1 in which said 
signalling means comprises a tuned oscillator having a 
blocking input terminal, in which said blocking means 
comprises a means to apply blocking potential to said 
blocking input terminal and in which said means to dis 
able said blocking means comprises a means to shunt said 
blocking potential away from said blocking input termi 
nal. 

4. The apparatus as recited in claim 1 in which said 
current sensor is a transformer having a primary winding 
in series with said power conductor, the secondary Wind 
ing of said transformer being connected to charge said 
delay battery. 

5. Apparatus as claimed in claim 1 in which said block 
able signalling means comprises a blockable tuned oscil 
lator having a blocking input terminal, a pair of power in 
put terminals and a pair of output terminals, and means 
to energize said oscillator comprising a _rectifier means for 
applying rectiíied power from a source of alternating 
current to the power input terminals of said oscillator, and 
in which said means to block the operation of said sig 
nalling means comprises a second rectifier means and 
means for applying rectified voltage from said source of 
alternating current to said blocking input terminal, and in 
which said means to disable said blocking means com 
prises means to shunt the voltage produced by said sec~ 
ond rectifier means away from said blocking input termi 
nal. 

6. Apparatus as claimed in claim 1 in which said block 
able signalling means comprises a blockable tuned oscil 
lator having a blocking input terminal, a pair of power 
input terminals and a pair of output terminals, and means 
to energize said oscillator comprising a rectifier means for 
applying rectified power from a source of alternating cur 
rent to the power input terminals of said oscillator, and 
in which said means to block the operation of said signal 
ling means comprises a second rectifier :means and means 
for applying rectified power from said source of alternat 
ing current to said blocking input terminal, and in which 
said means to disable said blocking means comprises 
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means to shunt the voltage produced by said second recti- 8. The apparatus of claim 7 in which said switching 
fier means away from said blocking input terminal, and means comprises 

a stand-by supply battery bridged across said first-men- a transistor having a pair of main electrodes and a 
tioned rectifier means to be charged by said first- control electrode, one of said main electrodes being 
mentioned rectifier means and to supply power to 5 connected to said blocking input terminal and the 
said oscillator when power from said source of al- other of said main electrodes being connected to a 
ternating current fails. point of reference potential, and means to apply 

7. An indicator for indicating inoperative condition of voltage of said delay battery between said control 
an appliance that draws A.C. power through a power electrode and said point of reference potential. 
conductor from a power supply ̀ at discrete intervals com- 9. An indicator for indicating inoperative condition of 
prising: ~. an appliance that draws A.C. power through a power 

first rectifier means for rectifying the A.C. power in conductor from a power supply at discrete intervals 
said power line, comprising: ' 

second rectifier means for rectifying the A.C. power first rectifier means for rectifying the A.C. power in 
in said power lines, 15 said power line, 

a stand-by power supply battery connected across said second rectifier means for rectifying the A.C. power in 
first rectifier, / ‘ said power lines, 

an oscillator having power input terminals, oscillation a stand-by power supply battery connected across said 
output terminals and an oscillation blocking input first rectifier means, 
terminal, ‘ 20 a signalling means and a controllable switching means 

means to connect said first rectifier means across said in Series therewith, 
power input terminals, means to connect said first rectifier means across said 

vmeans to connect said second rectifier means to apply signalling means and controllable switching means 
oscillation blocking potential to said blocking input in series, 
terminal, 25 means to connect said second rectifier means to apply 

`a transformer having a primary winding connected in current to said controllable switching means to keep 
series with said power conductor of said appliance, Said Switching meanS Open, 

third rectifier means connected to rectify the current a tranSfOrIneI‘ having a primary Winding Connected in 
appearing in the secondary winding of Said trans- series with said power conductor of said appliance, 
former, 30 a third rectifier means connected to rectify the current 

a delay storage battery connected to be charged by appearing in the secondary Winding 0f said trans 
the direct current output of said third rectifier means former, 
through an adjustable charge current controlling a delay Storage battery Connected t0 he Charged by the 
resistor, direct current output of said third rectifier means 

an adjustable discharge current controlling resistor con- 35 through an adlustahie Charge Current eOntrOiiing 
nected across said delay battery, the voltage of said resistor, 
battery varying up and down as the Charge thereof an adjustable discharge current controlling resistor con 
varies up and down, nected across said delay battery, the Voltage of said 

-a controllable switching means for shunting the direct battery Varying UP and dOWn aS the Charge thereof 
current output of said second rectifier means away 40 Varies UP and dOWn, and 
from said blocking input terminal when said switch- means 1"eSlï’OnSiVe t0 the Voltage 0f Said deiay hattery 
ing means is closed, .and reaching a predetermined low value to cause said 

means for applying the Output v01/[age of said delay controllable switching means to close. 
battery to said controllable switching means to cause i 
it to remain open as long as said voltage of said 45 References Cited 
delay battery is above a predetermined amount and UNITED STATES PATENTS 
to cause said controllable switching means to close 3,220,206 11/1965 Armentrout _______ __ 340_248 
when the voltage of said delay battery is less than a 
predetermined amount, whereby said oscillator pro 
vides output oscillations when the voltage of said 
dellay battery is below a predetermined minimum 
va ue. 

50 THOMAS B. HABECKER, Primary Examiner 

U.S. Cl. X.R. 
62-126; 340-416 


