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This invention relates generally to the class 
of electric signaling and is directed particularly 
to a system for use in connection with building 
heating and temperature indicating apparatus. 
The object of the present invention is to pro 

vide a means of indicating temperature change 
and electric failure in connection with heating 
apparatus, such as oil burners, to give notice of 
the failure of electric current controlling the 
operation of such apparatus and/or the dropping 
of the building temperature below a desired level. 
Another object of the invention is to provide 

a signal System of the character Stated with 
means for indicating when a furnace is Over 
heated, but functioning normally, without giv 
ing a false alarm. 

It is also an object of the invention to pro 
vide means for accomplishing the stated results, 
embodying two signals One of Which is active 
when the heating equipment is operating prop 
erly and the temperature is correct, the other 
signal coming into operation and the first be 
coming inactive when the reverse conditions pre 
vail. 
A still further object is to provide a temper 

ature operated switch in the second or alarm 
signal circuit which is adapted to effect the in 
termittent energization of the latter signal. When 
the current fails in the principal circuit. 

Still another object of the present invention 
is to provide means for energizing the alarm 
signal circuit either by battery or from an A. C. 
source with thermal switch means controlled by 
the A. C. for maintaining the latter ready to en 
ergize the alarm signal but functioning upon 
failure of the A. C. Supply to put the battery 
supply in the alarm signal circuit. 
The present application is a continuation-in 

part of our pending application Serial No. 145,324, 
filed February 21, 1950. 
The invention will be best understood from a 

consideration of the following detailed descrip 
tion taken in connection with the accompanying 
drawing wherein the single figure is a diagram 
matic layout of the electrical system constitut 
ing the invention. 

Referring now more particularly to the drawing 
the reference character O generally designates 
a portion of an outside wall of a building. 

Exteriorly of the building is located, upon the 
wall or in any suitable location, a Suitable re 
ceptacle 12, in which are mounted, to be clearly 
seen, the two signal lights 4 and 6, which are 
preferably, respectively red and green. 
Within the building is a two circuit controlling 

thermal switch, generally designated 8. This 
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SWitch comprises the two terminals 20 and 22 
belonging respectively to the green and red sig 
nal light circuits about to be described. 
Between the terminals 20-22 is a bi-metal 

Switch blade 24 carrying opposite terminals 26 
for Selective contact with the signal circuit 
terminals. 
The numeral 28 designates a conductor form 

ing one side of an electric circuit receiving volt 
age from the twenty-four volt side of the heat 
ing equipment controls. The most convenient 
Source of Such low voltage is the stack control 
of the burner. Such stack control has such low 
voltage current available as long as the burner 
is functioning properly and the power supply 
is not impaired. Since such stack control is 
Standard equipment used on all automatically 
controlled and fired heating systems, it is not 
thought that illustration or further description 
of the same is necessary. 
This Conductor 28 is connected to one side of 

the green signal 6 and the opposite side of this 
light is connected by the conductor 30 to the 
SWitch terminal. 20. 
The conductor 3 forms the other side of the 

signal circuit and is electrically connected to the 
SWitch blade 24. 
Connected across the conductors 28 and 3 is 

the conductor 32 and resistance 33, the latter 
being located to heat the bi-metal blade 24, 
thereby causing the element to flex in a direc 
tion to engage one of its terminals 26 with termi 
nal 20 thereby keeping the light 6 energized 
So long as the power remains on. 
The value of the resistance 33 is such that 

should the room temperature drop a predeter 
mined amount below normal, the heat from the 
resistance will be inadequate to prevent the bi 
metal from cooling slightly, allowing the con 
tacts 20-26 to open, breaking the current flow 
to bulb 6, and causing contacts 22-26 to close 
and thus complete the circuit for the signal lamp 
4 as will be hereinafter apparent. 
In the present system use may be made of a 

battery power source or a transformer connected 
With the power supply, for energizing the red 
Signal light. Both Sources have been illustrated 
and use is made of a thermal switch or relay, 
generally designated 34, for the purpose about 
to be described. 
One side of the light 4 is connected by con 

ductor 35 with the terminal 22, while the other 
side is connected by conductor 36 with one side 
of a battery 37. 
The relay 34 is of the same design as the 

thermal Switch, or relay, 8 in that it comprises 
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the two spaced terminals 38 and 39 and an in 
terposed bi-metal Switch blade 40 carrying the 
two contacts 4. 
The transformer 42 comprises the primary and 

secondary coils 43 and 44, the primary receiving 
current from the power line, as will be apparent. 
The secondary 44 is electrically connected with 

the terminal 38 by conductor 45 while the other 
side is connected by conductor 46 with the con 
ductor 36 as shown. 
Across the transformer secondary is connected 

the heater resistance 47 which, when the power 
supply is uninterrupted, is heated in the trans 
former secondary circuit and affects the bi-metal 
blade 40 to keep the contacts 38-4f closed, 
The numeral 48 generally designates a thermal 

control switch comprising a bi-metal Switch 
blade 49 having a contact 50 for coaction with 
a contact 5. 
Contact 5i is connected by conductor 52 with 

the bi-metal blade 40 of the relay, unit 34. while 
the blade 49 is connected by conductor. 33. with 
the bi-metal-blade 24-of-the-switch. 18. 
Connected between the bi-metal-blade 49 and 

conductor. 46 is a resistance heater 53. This bi 
metal. element 49.is located on and absorbs heat 
from convector of the heating equipment and is 
of such value as to maintain the terminals, or 
contacts, 50-51: closed; when the furnace. ten 
perature is not above a selected, or normal, value. 
When the surrounding temperature. rises, above 
such-normal value, however, the bi-metal element 
49 is affected to, cause-separation of the contacts 
50-5. In such event, resulting from overheat 
ing, of the heating equipment, the limit controls 
would shut off the current at the control, panel 
and both lights would then be out, indicating at 
Once the character, of the trouble. 
The control switch. 48 in the present systern 

has an additional function, a S. will become. ap 
parent in, the: following, description of operation. 
As previously. stated, the transformer 42, Will 

normaally, heat. resistance i ts). keep. contacts 
38-4 closed so that all current demands, hy 
light bulb. 4 will be...maet by the transformer 42. 

Ef the line-current should fail. So that the trans 
former 42 produces no current, the resistance. 47. 
will CQQl, thus causing: the bi-metal blade, ele 

ent, 48 to open. CQntacts 38-4, and close. Con 
tacts-39s-4d, SQ- the battery. Will supply: any cur 
rent demands of bulb 4, the other side of the 
battery, frong, conductor 36 being cQinnected by 
conductor 54 With the terminal, or contact, 39. 
When current starts-to-flow, threugh contacts 
55, it will; flow... through heater 53, it being 
understapds that through the current failure the 
terminals, or contacts, 22-26: would be closed 
also. The heating of resistance 53 will cause the 
bi-metal; blade, 49 to open the contacts. 50-5i, 
stopping current flow. to the red light f4 Re 
sistance 53. will then cool and the circuit will be 
reclosed, to light, the bulb, Thus, the signal light 
will be flashedoniandoff. 
In the event of the closing-of thered signal light 

circuit for some reason other than power line 
failure, such, for example, as the dropping of 
temperature to a degree which would permit the 
bi-metal switch-blade-24 to close-contacts 22-26, 
the transformer-weuld maintain control and Sup 
ply current for the red light. The resistance 53, 
would, however, take off some current from the 
light circuit and effect the opening and closing 
of the contacts 50-5?, to flash the lght, as be 
fore stated. In the operation of the system, in the event 
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4. 
of power failure, overheating, failure to ignité 
properly, very poor combustion, or any other 
fault that might cause the stack control to 'cut 
out,' the low voltage current Supplied by the cir 
cuit conductors 28-3, is shut off. When the 
supply of low voltage current is shut off, light 6 
is extinguished and magnet 8 is deenergized 
allowing points 28-22 to close thus completing 
the circuit of lines 35 and 36, causing light 4 
to become energized and giving warning of the 

This action. Would acCOrn 
plish all that is desired except for the fact that 
in the majority of heating installations the radi 
ation is inadequate to take care of the output of 
the furnace. This brings about an overheating 
condition which is prevented from becoming dan 
gerous by a limit control, not illustrated, which 
is a part of the standard oil burner circuit. When 
such overheating condition occurs the limit con 
trol shuts off the burner by cutting off the power 
supply to the stack control, thus shutting off the 
Iow, voltage supply. When this latter action Oc 
curs the reaction, as far. as the present-signal; de 
vice is concerned, Will be the same as a burnel 
failure in that the green light & Will go. Out. and 
the red light A. Will come On. This, however, is 
undesirable inasmuch as overheating is a common 
occurrence and i is not considered dangerous, and 
will correct itself as soon as the furnace cools: Qff 
a predetermined, amount. 
To eliminate the possibility of 'false alarms' 

which would result from the overheating condi 
tion, thermal element 48 is installed On... or near 
a heat convector so that, in the event of over 
heating, the bimetalic. element 49; will open: Con 
tacts 50-51 and will prevent a complete circuit 
from becoming established in the circuit 35-36, 
so that light 4. cannot give a false alarm. Thus 
in the event of overheating, green light f6. will 
go out but red light 4, will not light due to the 
action of thermal element 43: Thus if circuit 
35-36 is rendered incomplete by either, or both, 
the action of thernal element. 49- or-the-bimetal 
element 24, the light 4 will not be energized. 

If the low voltage supply-from the stack con 
trol on circuit 28-34 is shut off due to the stack 
control “cutting out,' as a result of a faulty 
burner, Qr is shut off due to power line failure, 
the convector which unit 48 is on or near, will be 
relatively, cool and thus the bimetallic element 49 
will allow contacts 56-5ft to remain closed, thus 
action of element 24 will complete the circuit to 
energize iight f4; which is proper. 
The stack control, hereinbefore referred to is 

a standard unit as previously stated which is 
commonly used. On all automatically controlled 
and fired heating. Syestems. All of these stack 
controls embody a 24, volt, supply which is derived 
from a transformer With, which said stack con 
trols are normally equipped. In the present.in 
venton the stack control serves only as a source 
of current supply to actuate the present, inven 
tion. The invention itself does not in any way 
affect the operation of the stack control. 
The invention has been thus far described in 

connection with, its use. with heating equipment 
employing a stack control unit but it is also de 

and When SQ.. employed the circuit wires, 28-3 
Would be connected to the solenoid valve circuit. 
inasmuch as most gas fired heating units are not 
equipped with Stack controls. 
We claim: 
1. Means for indicating current failure in a 

principal electric cirguit. comprising, two electric 
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Signals, a separate operating circuit for each, 
One of Said circuits drawing current from Said 
principal circuit, a thermal relay including a 
terminal for each circuit and a bi-metal switch 
blade common to the two circuits for the selective 
closing of said circuits by contact with One or 
the other of said terminals, a resistance heater 
connected across the principal circuit, said heater 
When energized affecting said bi-metal blade to 
maintain the said one circuit closed, and a SOurce 
of electric potential for the other one of the cir 
cuits, said resistance heater being of such value 
as to be ineffective to influence the bi-metal ele 
ment sufficiently to maintain the said one circuit 
closed upon depression of the temperature of the 
surrounding atmosphere below a predetermined 
value. 

2. Means for indicating current failure in a 
principal electric circuit comprising two electric 
signals, a separate operating circuit for each, one 
of said circuits drawing current from said prin 
cipal circuit, a thermal relay including a terminal 
for each circuit and a bi-metal SWitch blade Com 
mon to the two circuits for the selective closing 
of Said circuits by contact With One or the other 
of said terminals, a resistance heater connected 
across the principal circuit, said heater when en 
ergized affecting said bi-metal blade to maintain 
the said one circuit closed, a source of electric 
potential for the other One of the circuits, and 
a closed thermal switch in the said other One of 
the circuits, the last mentioned SWitch having a 
heat responsive element of a value to effect the 
opening of the last named switch upon a rise in 
temperature of the surrounding atmosphere above 
a predetermined degree. 

3. Means for indicating current failure in a 
principal electric circuit comprising two electric 
signals, a separate Operating circuit for each, 
One of said circuits drawing current from Said 
principal circuit, a thermal relay including a 
terminal for each circuit and a bi-metal Switch 
blade common to the two circuits for the Selec 
tive closing of said circuits by contact with One 
or the other of said terminals, a resistance heater 
connected across the principal circuit, said heater 
when energized affecting said bi-metal blade to 
maintain the said one circuit closed, a source of 
electric potential for the other one of the circuits, 
and a closed thermal Switch in the said other 
one of the circuits and having a heat responsive 
element maintaining the last named switch closed 
while the Surrounding atmosphere remains below 
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a predetermined temperature, the last named 
Switch further including a resistance heater con 
nected across the said other circuit and in prox 
inity to the last named heat responsive element 
to heat the latter when the said other circuit is 
closed whereby said other circuit will be alter 
nately opened and closed. 

4. Means for indicating current failure in a 
principal electric circuit, comprising an electric 
Signal unit connected in Series in said circuit, a 
thermal Switch including a bi-metallic element 
and two terminals with which the element is 
adapted to selectively engage, said element and 
One terminal when in engagement being in series 
in Said circuit, a Second electric circuit, a second 
electric signal unit in series in the Second circuit, 
Said bi-metallic element and the other terminal 
When in engagement being in Series in the second 
circuit, a Source of electric potential in the sec 
Ond circuit, a heater element connected across 
the first circuit adjacent to and for heating the 
bi-metallic element whereby said element when 
kept at a predetermined temperature by the 
heater maintains electric engagement with the 
Said one terminal, said element when below said 
predetermined temperature opening the principal 
circuit and electrically engaging the said other 
terminal to close the second circuit, and a ther 
mal Switch in the second circuit functioning to 
maintain the second circuit closed when the at 
mospheric temperature around the last named 
Switch is below a predetermined normal. 

5. The invention according to claim 4, wherein 
the last named thermal SWitch includes a heater 
element connected across the second circuit and 
functioning to raise the said atmospheric ten 
perature above said normal when the second cir 
cuit is closed and the second signal unit ener 
gized. Whereby the Second circuit will be alter 
nately opened and closed. 

JOHN N. MACINNES. 
PAUL H. GERARD, 
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