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This invention relates to improvements in an electri 
cal heating circuit for an electric blanket, electric sheet, 
electric pad or the like and refers to a heating circuit 
of the character described which has a temperature lim 
iting circuit associated therewith which prevents the 
heated blanket, sheet, pad or the like from reaching ex 
cessively high temperatures. 
As a safety feature in the use of electric blankets, 

electric sheets, electric pads or the like, circuits have 
heretofore been devised for disconnecting the heating 
elements of the device from the source of current when 
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the heat of the device becomes excessive or approaches , , 
that degree which is considered undesirable. Circuits 
heretofore devised have been more or less complicated, 
unreliable and in many instances when once disconnected 
must be manually reset. 
The present invention is directed to an electrical cir 

cuit so devised as to limit the temperature of a heating 
circuit, the limiting circuit being characterized in its sim 
plicity and reliability and being further characterized in 
than when it disconnects the heating element from the 
heating circuit it will automatically periodically tend to 
reset itself until the cause of the overheating is removed 
at which time the resetting becomes effective. 

Another important object of the present invention 
resides in a temperature limiting circuit which is so de 
vised that in the event of failure of any of the compo 
nents thereof the disconnection of the heating element 
from the source of current is brought about and the 
possibility of dangerous overheating is eliminated. 

Other important features and advantages of the inven 
tion will be apparent from the accompanying drawing 
and following detailed description. 
The single figure comprising the drawing is a schematic 

wiring circuit embodying the invention. 
In the drawing, terminals 1 and 2 comprise connec 

tions to a source of current such as the usual house cur 
rent. A conventional "off and on' control switch 3 is 
connected in conductor 4 which, in turn, is connected 
to terminal 1. A series resistance 5 of predetermined 
wattage and a series resistance 6 of a higher wattage are 
also connected with conductor 4, said conductor also 
having a conventional bimetallic thermostatic switch. 7 
connected therewith in series with the resistances 5 and 6. 
As will be hereinafter more fully described, resistances 

5 and 6 and switch 7 are carried in the usual control 
box (not shown) employed with electric blankets, electric 
sheets and the like, that is, a box which is separate from 
and remote from the heated blanket, sheet or the like. 
The conductor 4, at its end opposite terminal 1 is con 

nected to common junction terminal 8 of a Wheatstone 
bridge circuit 9, and a conductor 10 connects terminal 2 
to the common junction terminal 11 of the bridge 9. 
Thus, bridge 9 is connected across the source of current 
supply through switches 3 and 7 and through one or 
both of resistances 5 and 6, as will be hereinafter more 
fully described. 

35 

4.0 

45 

50 

55 

60 

O 

2 
The bridge 9 comprises resistance elements or arms 12 

and 13 connected in series between terminals 8 and 11 
and resistance elements or arms 14 and 15 are similarly 
connected in series between terminals 8 and 11 and in 
parallel with resistance elements 12 and 13. A conduc 
tor 16 is connected at one end to the common junction 
point 17 of resistance elements or arms 12 and 13 and 
a conductor 18 is connected to the common junction 
point 19 of resistance elements or arms 14 and 15. 
Conductor 16 connects through a rectifier 20 to one end 
of a relay coil 21 and conductor 18 connects with the 
opposite end of said coil. 
As will be hereinafter more fully described, resistance 

elements 12, 13, 14 and 15 comprise the heating elements 
of the blanket, sheet, pad or the like. 
An armature 22 is movably associated with relay coil 

21, said armature cooperating with switch points 23 and 
24 to connect or open short circuiting conductors 25. 
The relay switch 26 thus formed is of the normally open 
type and is adapted to be closed when a current of pre 
determined value passes through coil 21. 
As a feature of the present invention resistance ele 

ment 12 is constructed of a material which has a rela 
tively low temperature coefficient of resistance, that is, a 
material whose resistance varies at a relatively low rate 
with temperature. Resistance element 13, on the other 
hand, is constructed of a material which has a high tem 
perature coefficient of resistance, that is, its resistance. 
varies at a relatively high rate with temperature change. 

Conversely, resistance element 14, connected to the 
common terminal 8, has a relatively high temperature 
coefficient of resistance and resistance element 15 con 
nected to the common terminal 11 has a relatively low 
temperature coefficient of resistance. , 
The materials comprising the resistance elements 12, 

13, 14 and 15 are correlated, with respect to their normal 
resistances at a predetermined temperature, so that with 
in a predetermined temperature range voltages ranging 
within a predetermined range will appear across terminals 
17 and 19. That is, the constants of the resistance ele 
ments are so selected that within a predetermined tem 
perature range, the bridge 9 will be unbalanced to a pre 
determined degree. Thus, within said predetermined tem 
perature range a predetermined current will flow through 
relay coil 21, the constants of the coil being such as to 
release armature 22 when a predetermined minimum 
current flows through the coil. 

In view of the fact that such devices as electric blan 
kets, electric sheets, electric pads or the like, are usually 
connected to a source of alternating current, the current 
flowing through coil 21 due to the voltage set up by the un 
balance of bridge 9 is rectified by the rectifier 28. Thus, 
direct current will be fed to coil 21. 
The hereinbefore described operation takes place by 

virtue of the different temperature coefficients of resist 
ance of the arms of the bridge. For instance, it will be 
noted that as the heat of the resistance elements increases, 
the resistance of elements 13 and 14 will increase at a 
greater rate than the resistance of elements 12 and 15. 
Hence, if bridge 9 is normally unbalanced, which is the 
preferred condition, as the heating increases, the bridge 
tends toward the balanced condition. It can be readily 
appreciated, therefore, that the bridge may be so set that 
as a limiting maximum heating is approached, the current 
through relay coil 21 approaches a minimum and eventu 
ally armature 22 will be released thereby eliminating the 
short circuit 25 and placing resistance 6 in series with the 
bridge 9 and the source of current, 

In the normal operation of the device, thermostatic 
switch 7 will be closed, that is, it is closed in the cold 
or at room temperatures. In the control box, hereinbe 



2,866,067 
s 

fore mentioned, resistance 5 is in close proximity to 
switch 7 so as to be in heat-transfer relationship with 
said switch. When control switch 3 is turned on, the re 
sistance elements 2, 13, 14 and 15 will be energized and 
inasmuch as the bridge 9 is normally unbalanced, relay 
switch 26 will be closed. Hence, only resistance 5 will 
be in series with the bridge 9 and the source of current. 
As the temperature of elements 12, 13, 4 and 15 rises 
the temperature of resistance 5 rises until the temperature 
of resistance 5 actuates switch 7. The latter switch then 
opens momentarily but closes shortly thereafter and there 
after cyclically opens and closes to maintain the device 
at a substantially constant temperature. This is the normal 
operation of the device. Of course, as the temperature 
of the elements 12, 13, 14 and 15 increases the current 
through coil 21 decreases but such decrease is not suf 
ficient, at the cycling phase of resistance 5 and Switch 
7, to open relay switch 26. Hence, switch 7 under the 
control of resistance 5 continues to open and close 
establishing a condition of equilibrium. 

If now, for some reason, such as, lack of normal 
radiation, the temperature of the blanket, sheet or pad 
increases excessively, resistance 5 and switch 7 at the 
time functioning in their normal manner, the bridge 9 
tends toward a balanced condition and eventually the cur 
rent through relay coil 21 reaches the preset minimum 
at which relay switch 26 opens. At this phase of oper 
ation, resistance 6 is placed in circuit. Resistance 6 is 
also in close proximity to switch 7 and is of greater 
wattage than resistance 5 and, hence, the heating of re 
sistance 6 dominates in controlling switch 7. Hence, in 
the situation described, resistance 6 will open switch 7 
and the heating elements 12, 13, 14 and 15 will be de 
energized. When the blanket, sheet or pad again cools 
resistance 6 also cools and switch 7 again closes. 

If the condition which caused the overheating is re 
removed, bridge 9 will remain unbalanced sufficiently 
to energize relay coil 23 and short out resistance 6 and 
therefore resistance 5 will resume its normal control of 
switch 7. If, however, the condition which caused the 
overheating still persists, resistance 6 maintains control 
of switch 7, in the manner hereinbefore described, and 
the maximum preset temperature of the blanket will never 
be exceeded. 

It can readily be understood that in this fashion, the 
constants of the circuit elements may be so selected that 
for normal operation, resistance 6 will remain inactive 
and an equilibrium will be established by resistance 5 
and switch 7, and that when an abnormal heating con 
dition is encountered, resistance 6 will be inserted auto 
matically in circuit and function to limit the maximum 
temperature to which the device may be raised. 

It will be noted that current must flow through relay 
coil for resistance 6 to be held out of circuit. Hence, 
if coil 21 is opened or shorted, armature 22 will return to 
its normal open position, thereby placing resistance 6 in 
circuit. With resistance 6 in circuit excessive temperature 
cannot be reached. It will also be noted that if either 
of the resistances 5 or 6 burn out, the entire device will 
be deemergized or if any of the resistance elements 12, 
13, 14 and 15 open, coil 21 will be deenergized and re 
sistance 6 will be again placed in circuit to exercise its 
characteristic limiting function. 

Thus, normal failure of any of the components will 
not permit an excessive rise of temperature in the heated 
device. 
We claim as our invention: 
1. An electrical heating circuit having a temperature 

limiting control which comprises, four electrical heating 
elements connected as respective arms in a Wheatstone 
bridge circuit, adjacent arms of said bridge comprising 
heating elements respectively having relatively high and 
relatively low thermal coefficients of resistance, a cur 
rent supply for said bridge, a normally closed thermo 
statically operated switch connected in Series with the 
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current supply to said bridge, a resistance of relatively 
low wattage connected in series with said current supply 
and disposed in heat transfer relationship to said thermo 
statically operated switch to open said switch when the 
said resistance reaches a predetermined temperature, a 
second resistance of relatively high wattage connected 
in series with said current supply and in heat transfer 
relationship to said thermostatically operated Switch, a 
short circuit for said relatively high wattage resistance, 
means connected across the common junctures of op 
posite arms of said bridge for opening and closing said 
short circuit in response to a predetermined unbalanced 
condition of said bridge. 

2. An electrical heating circuit having a temperature 
limiting control which comprises, four electrical heating 
ejements connected as respective arms in a Wheatstone 
bridge circuit, adjacent arms of said bridge comprising 
heating eleemnts respectively having relatively high and 
relatively low thermal coefficients of resistance, a current 
supply for said bridge, a normally closed thermostatically 
operated switch connected in series with the current 
supply to said bridge, a resistance of relatively low wat 
tage connected in series with said current supply and 
disposed in heat transfer relationship to said thermo 
statically operated switch to open said switch when the 
said resistance reaches a predetermined temperature, a 
second resistance of relatively high Wattage connected in 
series with said current supply and in heat transfer re 
lationship to said thermostatically operated Switch, a short 
circuit for said relatively high wattage resistance, means 
connected across the common junctures of opposite arms 
of said bridge for closing said short circuit in response 
to a predetermined voltage across said common junctures 
and for opening said short circuit in response to a voltage 
below said predetermined voltage across said common 
junctures. 

3. An electrical heating circuit having a temperature 
limiting control which comprises, four electrical heating 
elements connected as respective arms in a Wheatstone 
bridge circuit, adjacent arms of said bridge comprising 
heating elements respectively having relatively high and 
relatively low thermal coefficients of resistance, a nor 
mally open relay switch having its control coil connected 
across the common junctures of opposite arms of Said 
bridge, a current supply for said bridge, a normally 
closed thermostatically operated Switch connected in 
series with the current supply to said bridge, a resistance 
of relatively low wattage connected in series with Said 
current supply and disposed in heat transfer relationship 
to said thermostatically operated Switch to open said 
switch when the said resistance reaches a predetermined 
temperature, a second resistance of relatively high Watt 
age connected in series with said current supply and in 
heat transfer relationship to said thermostatically oper 
ated switch, a short circuit for said relatively high Watt 
age resistance which includes said relay Switch whereby 
above a predetermined minimum unbalance of said 
bridge said relay switch is maintained closed and below 
said predetermined minimum unbalance of the bridge 
said relay switch is maintained open to heat Said high 
wattage resistance to open said thermostatic Switch. 

4. An electrical heating circuit having a temperattlie 
limiting control which comprises, four electrical heating 
elements connected as respective arms in a Wheatstoile 
bridge circuit, adjacent arms of said bridge comprising 
heating elements respectively having relatively high and 
relatively low thermal coefficients of resistance, a nor 
mally open relay switch having its control coil con 
nected across the common junctures of opposite arms 
of said bridge, a current supply for said bridge, a nor 
mally closed thermostatically operated Switch connected 
in series with the current supply to said bridge, a re 
sistance of relatively low wattage connected in series with 
said thermostatically operated Switch and disposed in 
heat transfer relationship to said thermostatically oper 
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ated switch to open said switch when the said resistance 
reaches a predetermined temperature, a second resist 
ance of relatively high wattage connected in series with 
said thermostatically operated switch and in heat trans 
fer relationship to said thermostatically operated switch, 
a short circuit for said relatively high wattage resistance 
which includes said relay switch whereby above a pre 
determined minimum unbalance of said bridge said relay 
switch is maintained closed and below said predetermined 
minimum unbalance of the bridge said relay switch is 
maintained open to heat said high wattage resistance to 
open said thermostatic switch. 

5. An electrical heating circuit having a temperature 
limiting control which comprises, four electrical heating 
elements connected as respective arms in a Wheatstone 
bridge circuit, the resistance of said heating elements 
being such that the bridge is unbalanced when cold, ad 
jacent arms of said bridge comprising heating elements 
respectively having relatively high and relatively low 
thermal coefficients of resistance whereby an increase in 
temperature urges said bridge toward balanced condition, 
a normally open relay switch having its control coil con 
nected across the common junctures of opposite arms of 
said bridge, a current supply for said bridge, a normally 
closed thermostatically operated switch connected in series 
with the current supply to said bridge, a resistance of 
relatively low wattage connected in series with said 
current supply and disposed in heat transfer relationship 
to said thermostatically operated switch to open said 
switch when the said resistance reaches a predetermined 
temperature, a second resistance of relatively high wattage 
connected in series with said current supply and in heat 
transfer relationship to said thermostatically operated 
switch, a short circuit for said relatively high wattage 
resistance which includes said relay switch whereby above 
a predetermined minimum unbalance of said bridge said 
relay switch is maintained closed and below said prede 
termined minimum unbalance of the bridge said relay 
switch is maintained open to heat said high wattage re 
sistance to open said thermostatic switch. 
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6. An electrical heating circuit having a temperature 

limiting control which comprises, four electrical heating 
elements connected as respective arms in a Wheatstone 
bridge circuit, adjacent arms of said bridge comprising 
heating elements respectively having relatively high and 
relatively low thermal coefficients of resistance, the rela 
tive values of the resistances of said pairs of arms being 
such as to result in a bridge unbalance when said heating 
elements are relatively cold and progressing toward bridge 
balance as the temperature increases, a current supply 
for said bridge, a normally closed thermostatically op 
erated switch connected in series with the current supply 
to said bridge, a resistance of relatively low wattage con 
nected in series with said current supply and disposed 
in heat transfer relationship to said thermostatically op 
erated switch to open said switch when the said resistance 
reaches a predetermined temperature, a second resistance 
of relatively high wattage connected in series with said 
current supply and in heat transfer relationship to said 
thermostatically operated switch, a short circuit for said 
relatively high wattage resistance, means connected across 
the common junctures of opposite arms of said bridge 
for opening and closing said short circuit in response to 
a predetermined unbalance condition of said bridge. 
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