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ABSTRACT OF THE DISCLOSURE 
A current responsive control relay device effectively 

disconnects the power from electrically heated glass when 
breakage occurs, to obviate any shock hazard. In the ?rst 
embodiment, the relay device comprises a bimetal switch 
which is operated from a ?rst to a third position by a 
voltage responsive heater. The bimetal switch is main 
tained in the third position by the heat generated in the 
bimetal by the ?ow of the main load current. When break 
age of the heater occurs, the bimetal switch returns to 
an intermediate position, in which it is maintained by 
a reduced current through the voltage responsive heater. 
In the second embodiment, the relay device comprises 
a normally open bimetal switch across which a high 
value resistor is connected. The bimetal switch is closed 
by the heat developed in such resistor, and is kept closed 
by the heat generated in the bimetal itself by the main 
load curent, and also the heat generated in a series con— 
nected resistor. When breakage of the electrically heated 
glass occurs, the bimetal switch is opened. The resistor 
has a high value to obviate any shock hazard. In- the 
fourth embodiment, the series connected resistor is not 
needed. In the ?fth embodiment, a compensating bimetal 
is employed to carry one of the contacts for the bimetal 
switch, to compensate for variations in the ambient tem 
perature. In the third embodiment, the relay device com 
prises normally open contacts operable by an electro 
magnet having a voltage responsive coil and a current 
responsive coil. The voltage responsive coil is connected 
across the contacts so as to cause initial closure thereof. 
Such closure is maintained by the load current through 
the current responsive coil. The voltage responsive coil 
has a high resistance to obviate any shock hazard. 

This invention relates to electrically heated glass panels 
and pertains particularly to control devices for obviating 
any electrical shock hazard when such glass panels are 
accidentally broken. 
An electrically heated glass panel generally comprises 

a plurality of parallel panes of glass. An electrically con 
ductive coating, layer or the like is provided on one of 
the inaccessible or inner surfaces of one of the panes. 
The glass panel is heated by causing an electrical cur 
rent to pass through the electrically conductive coating. 
Electrically heated glass has many applications, but is 
particularly useful for refrigerator doors. Display doors 
utilizing electrically heated glass are frequently employed 
on refrigerated cabinets and compartments for supermar 
kets and other stores, to hold frozen foods, ice cream, 
dairy products and other foods and beverages requiring 
refrigeration. The electrical heating of the glass prevents 
the condensation of moisture on the glass. Such conden 
sation tends to occur under conditions of high atmos 
pheric humidity, even though the glass is of the insulat 
ing type, having a plurality of parallel panes with dead 
air spaces therebetween. 
Under normal conditions, electrically heated glass does 

not present any shock hazard, because the electrically 
conductive coating or element is between the panes of 
glass and is inaccessible. However, if breakage of the 
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glass occurs due to some accident, the electrically con 
ductive coating or other element may become accessible 
to the touch so that an electrical shock hazard may pos 
sibly exist. 
The general object of the present invention is to ob 

viate any such shock hazard when electrically heated 
glass is accidentally broken. 
A further object is to provide a new and improved 

control device whereby the electrical power is effectively 
disconnected from the electrically heated glass when 
breakage occurs. The supply of power may be discon 
nected entirely, or may be so diminished that no shock 
hazard will exist. 

Another object is to provide a new and improved con 
trol device or relay which effectively disconnects the 
electrical power in response to the interruption of the 
heating current due to the breakage of the glass. 
A further object is to provide a new and improved 

control device which is effective to supply substantially 
full power to the electrically heated glass under normal 
conditions, while being operative to terminate or dimin 
ish the supply of power to a harmless level, when the 
heating current is interrupted by the breakage of the glass. 

Another object is to provide a new and improved con 
trol device which utilizes a relay arrangement for apply 
ing full power initially and for maintaining the full sup 
ply of power as long as the heating current is uninter 
rupted, while being effective to disconnect or diminish 
the power when the heating current is interrupted by the 
breakage of the glass. 
A further object is to provide a control device of the 

foregoing character in Which the relay arrangement may 
be of the thermal or magnetic type. 

Another object is to provide such a new and improved 
control device which is effective and dependable in 
operation,‘ yet is low in cost. 

Further objects and advantages of the present inven 
tion will appear from the following description taken 
with the accompanying drawing, in which: 

FIG. 1 is a diagrammatic illustration of an anti-shock 
control device to be described as one embodiment of the 
present invention. 
FIG. 2 is a circuit diagram of a modi?ed anti-shock 

device constituting a second embodiment. 
FIG. 3 is a diagrammatic illustration of a third anti 

shock device, constituting another embodiment. 
FIG. 4 is a circuit diagram of a modi?ed anti-shock 

device, constituting a fourth embodiment, similar to that 
illustrated in FIG. 2. 
FIG. 5 is a diagrammatic illustration of another anti 

shock device, constituting a ?fth embodiment, which is 
compensated for ambient temperature variations. 
FIG. 6 is a circuit diagram of another modi?ed anti 

shock device, similar to the one illustrated in FIG. 1. 
FIG. 7 is an elevational view showing the mechanical 

construction of the anti-shock device represented by 
FIG. 4. 
FIG. 8 is an end view of the device shown in FIG. 7. 
FIG. 9 is an elevational view of the anti-shock device 

represented by FIG. 5. 
As already indicated, FIG. 1 illustrates an anti-shock 

control device 10 which is employed to control the sup 
ply of electric power to an electrically heated glass 
panel 12. Such glass panels are applicable to refrigerators 
of all kinds, both domestic and commercial, but are 
particularly valuable for display-type refrigerators as em 
ployed in supermarkets or other stores. Thus, the il 
lustrated panel 12 is shown in an application in which 
it is mounted in a display refrigerator door 14, which 
may be of the general type disclosed and claimed in the 
Kurowski Pat. Nos. 2,987,782 and 3,131,421. 
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The illustrated glass panel 12 comprises three parallel 
panes 16, 17 and 18 with spacers 19 and 20 between 
the edge portions thereof. However, the panel may com 
prise more or less than three panes. Thus, the panel may 
have two, four or even more panes of glass. 
The illustrated panes 16, 17 and 18 are mounted in 

a frame or retainer 22. Insulating spaces 24 and 25 are 
provided between the panes 16-18. The spaces 24 and 25 
are normally ?lled with dry air, which provides good 
heat insulation and obviates any condensation of moisture 
in the spaces 24 and 25. The door 14 comprises an outer 
frame 26, preferably made of metal, in which the glass 
panel 12 is mounted. ~ 
An electrically conductive coating or layer 28 is pro 

vided on one of the inaccessible ‘surfaces of one of the 
panes 16-18. Such coatings are known to those skilled in 
the art. The coating 28 may be transparent so that it 
does not interfere with visibility through the glass panel. 
The coating 28 may be intimately bonded or fused to the 
glass pane. In the illustrated construction, the conductive 
coating 28 is on the rear surface of the front or outer 
pane 17. 

Suitable leads 30 and 32 are connected to the conduc 
tive coating 28 adjacent the opposite edges of the glass 
panel 12. The leads 30 and 32 are brought out of the 
edges of the glass panel so that electrical power may 
be supplied thereto. 
The electrical power is derived from an ordinary elec 

trical line 34 comprising line wires 36 and 38. The elec 
trical line 34 may be adapted to supply alternating cur 
rent at 110 volts and 60 cycles, or any other suitable 
voltage and frequency. 
The control device 10 is connected between the line 

34 and the electrically heated glass panel 12 and is effec 
tive to supply full electrical power to the glass panel 
during normal operation. If the glass panel is broken, the 
control device 10 disconnects the electrical power from 
the glass panel so that no shock hazard will exist, even 
though the broken edges of the conductive coating 28 are 
accessible to the touch. 
The illustrated control device 10 comprises a thermal 

relay or switching device 40 utilizing a bimetallic strip 
or bimetal 42. A contactor or switch member 44 is 
mounted on the free end of the bimetal 42. When the 
bimetal 42 is at room temperature, the contactor 44 en 
gages a switch contact 46. If the bimetal 42 is heated, it 
curls so as to cause the contactor 44 to move from the 
?rst contact 46 to a second contact 47, and then to a third 
contact 48. 
The bimetal 42 is provided with a heating element or 

resistor 50 which is voltage responsive and is connected 
between the ?rst contact 46 and the line wire 38. The 
other line wire 36 is connected to the stationary or 
mounted end of the bimetal 42. A resistor 52 is con 
nected between the second contact 47 and the line wire 
38. The third contact 48 is connected to the lead 30 
which extends to the conductive coating 28. The other 
lead 32 is connected to the line wire 38. 

Initially, the contactor 44 on the bimetal 42 engages 
the contact 46. When power is supplied to the line 34, 
current ?ows from the line wire 36 through the bimetal 
42 and the contactor 44 to the contact 46, and then 
through the resistor 50 to the line wire 38. Considerable 
heat is thus generated in the resistor 50. It will be under 
stood that the resistor 50 is closely adjacent the bimetal 
42, so that the heat is quickly transmitted from the re 
sistor to the bimetal. As a result, the bimetal 42 is caused 
to curl, so that the contactor 44 engages the contact 
47, and then the contact 48. The circuit through the re 
sistor 50 is broken as soon as the contactor 44 moves 
away from the contact 46, but the contactor 44 does not 
return to the contact 46, but rather overshoots past the 
contact 47 to the contact 48. This overshooting action is 
due to the rapid heating of the resistor 50, in conjunc 
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4 
tion with the somewhat delayed transmission of heat to 
the bimetal 42. 
When the contactor 44 engages the contact 48, the 

main power circuit is established through the bimetal 42 
and the conductive coating 28 on the electrically heated 
glass 12. The resulting current through the bimetal 42 is 
quite great, so that the bimetal is heated to a consider 
able extent by direct resistance heating. The bimetal 42 is 
heated to such an extent that it maintains its curl so that 
the contactor 44 continues to engage the contact 48. 

This condition prevails as long as the glass panel 12 
is unbroken so that it draws its normal current from the 
power line 34. If the glass panel is broken due to some 
accident, the heating current through the bimetal 42 is 
interrupted. As a result, the bimetal 42 loses some of its 
curl so that the contactor 44 returns to the contact 47. In 
this position, a circuit is established through the bimetal 
42 and the resistor 52, between the line wires 36 and 38. 
The resulting current through the resistor 52 is less than 
the normal load, but is su?‘icient to maintain the temper 
ature of the bimetal so that the contactor 44 continues to 
engage the contact 47. Thus, the electrical power is sup 
plied to the resistor 52, rather than to the glass panel 
12, so that the power is completely disconnected from the 
glass panel 12. It will be noted that the line wire 38 is 
grounded, while the line wire 36 is ungrounded. Thus, the 
disconnection of the glass panel 12 from the line wire 36 
is su?icient to obviate any electric shock hazard. 

If the electric power is disconnected from the line 
34, the control device 10 is de-energized, so that the bi 
metal 42 returns to its initial position, in which the con 
tactor 44 engages the contact 46. The glass panel 12 may 
then be replaced with a new unit, so that the system will 
be ready to go into normal operation. 
FIG. 2 illustrates a modi?ed control device 60 which 

is adapted to diminish the supply of electric power to a 
harmless level, if the glass panel 12 is broken. In FIG. 2 
and the subsequent ?gures, the conductive coating or 
heating element 28, constituting the normal resistive load, 
is shown symbolically. In the control device 60 of FIG. 2, 
the heating element 28 is adapted to be connected across 
the line wires 36 and 38 through a resistor 62, a bimetal 
64, and a pair of contacts 66 and 68. The resistors 62 is 
of a small value and is connected between the line wire 
36 and the stationary or mounted end of the bimetal 64. 
The contact 66 is carried on the free or movable end of 
the bimetal 64. The contact 68 is adapted to be engaged 
by the contact 66 and is connected to the ungrounded 
lead 30 running to the heating element 28. The bimetal 
64 is adapted to be heated by a resistor 70 which is con 
nected between the contact 68 and the stationary end 
of the bimetal 64. The resistor 62 is also adapted to heat 
the bimetal 64. It will be noted that the resistor 62 is 
effectively in series with the contacts 66 and 68, while 
the resistor 70 is effectively connected across the contacts. 

Before power is applied to the line 34, the bimetal 64 
is in the position shown in FIG. 2, so that the contact 66 
is out of engagement with the contact 68. When power 
is applied to the line 34, current ?ows through the series 
circuit comprising the resistors 62 and 70 and the heating 
element 28. The resistor 70 is of a relatively high value, so 
that considerable heat is generated therein by the applica 
tion of the line voltage. As a result, the bimetal 64 is 
heated so that it curls in such a direction that the con 
tact 66 engages the contact 68. The normal heating cir 
cuit is thus completed through the resistor 62, the bimetal 
64, the contacts 66 and 68, and the heating element 28. 
The resistor 70 is bypassed or short-circuited by the bi 
metal 64 and the contacts 66 and 68, so that the resistor 
70 is no longer heated to any substantial extent. However, 
the resistor 62 is heated sufficiently by the normal load 
current through the heating element 28, with the result 
that the bimetal 64 is maintained in a curled position, so 
that the contacts 66 and 68 are held closed. 

If the glass heating element 28 is broken due to some 
accident, the load current is interrupted so that the re 
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sistor 62 is no longer heated. Thus, the contact 66 is 
moved out of engagement with the contact 68. As a re 
sult, the resistor 70 is switched into the circuit between 
the ungrounded power line 36 and the ungrounded lead 
30 to the heating element 28. The resistor 70 is of a 
sufficiently high value to obviate any shock hazard at the 
ungrounded side of the heating element 28. Thus, the re 
sistor 70 so diminishes the supply of power to the broken 
heating element 28 that the power may be considered to 
have been etfectively disconnected. If anyone should hap 
pen to touch the broken heating element 28, he will not 
receive a hazardous shock. 
The control devices described thus far utilize thermal 

control relays, but other types of relays or switching de 
vices may be employed, including magnetic relays and 
electronic switching devices. Thus, FIG. 3 illustrates a 
modi?ed control device 80 utilizing a magnetic relay 82. 
It will‘ be seen that the relay 82 comprises two coils 84 
and 86, both of which are adapted to operate a movable 
armature 88, so as to close a pair of switching contacts 
90 and 92. In the illustrated control devices 80, the coil 
84 has a large number of turns and a high electrical re 
sistance and impedance, while the coil 86 has a relatively 
small number of turns and a low electrical resistance and 
impedance. The coil 84 is voltage responsive and con 
nected between the ungrounded line wire 36 and the un 
grounded lead 30 running to the heating element 28. The 
coil 86 is current responsive and is connected in a series 
circuit with the contacts 90 and 92 between the un 
grounded line wire 36 and the ungrounded lead 30. 
When voltage is supplied to the line 34, voltage develops 

across the open contacts 90 and 92 so that current ?ows 
through the series circuit comprising the coil 84 and the 
heating element 28. As a result, the armature 88 is actu 
ated so as to close the contacts 90 and 92. The normal load 
current then ?ows through the series circuit comprising 
the coil 86, the contacts 90 and 92, and the heating ele~ 
ment 28. The high resistance coil 84 is effectively bypassed 
by the series circuit comprising the low resistance coil 86 
and the contacts 90 and 92. The energization of the coil 
86 holds the contacts 90 and 92 closed. 

If the heating element 28 is broken due to some 
accident, the normal load current is interrupted. Thus, 
the coil 86 is de-energized so that the relay 82 drops out. 
As a result, the contacts 90 and 92 are opened. The coil 
84 is of such a high resistance that only an insigni?cant 
and harmless amount of power is supplied to the un 
grounded lead 30. Accordingly, the shock hazard is ob 
viated and the broken heating element 28 is effectively 
disconnected from the power line 34. 

- FIG. 4 illustrates another modi?ed control device 100 
which is similar to that illustrated in FIG. 2, except that 
the separate series resistor 62 is not needed, because the 
bimetal 64 is heated suf?ciently by direct resistance heat 
ing. Thus, the line wire 36 is connected directly to the 
stationary or mounted end of the bimetal 64. 

In the control device 100, the contacts 66 and 68 are 
initially open. When power' is applied to the line 34, 
a small current flows through the resistor 70 and the 
heating element 28. The resistor 70 is rapidly heated so 
that the adjacent bimetal 64 is caused to curl. As a result, 
the contact 66 engages the contact 68. This closes the 
normal heating circuit, so that the normal load current 
?ows through the bimetal 64 and the contacts 66 and 68 
to the heating element 28. The load current causes heat 
ing of the bimetal 64 due to its own resistance. This 
heating is su?icient to maintain the bimetal 64 in a 
curled position, so that the contacts 66 and 68 remain 
closed. 

If the heating element 28 is ‘broken, the normal load 
current no longer ?ows through the bimetal 64 so that 
it cools off and causes the contacts 66 and 68 to open. 
The high value resistor 70 is thus introduced into the 
circuit between the ungrounded line wire 36 and the un 
grounded lead 30. The resistor 70 is of such a high value 
that no shock hazard exists at the ungrounded lead 30. 
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6 
FIG. 5 illustrates another modi?ed anti-shock control 

device 110 which is similar to that illustrated in FIG. 4, 
except that the device of FIG. 5 is compensated for 
variations in the ambient or atmospheric temperature. The 
device 110 of FIG. 5 is adapted to operate in a consistent 
manner over a wide range of ambient temperature varia— 
tions. 

It will be seen that the control device 110 of FIG. 5 
employs the bimetal 64, the contacts 66 and 68 and 
the resistor 70, as previously described. However, the 
contact 68 is mounted on a compensating bimetal 112, 
rather than on a stationary support. The compensating 
bimetal 112 is adapted to curl with changes in the ambient 
temperature, so as to maintain the relationship between 
the contacts 66 and 68 unchanged, despite the ambient 
temperature variations. Thus, the compensating bimetal 
112 moves the contact 68 with changes in the ambient 
temperature, to follow the similar movements of the con 
tact 66, due to the effects of ambient temperature varia 
tions upon the bimetal 64. 

It will be seen that the compensating bimetal 112 is 
remote from the heating resistor 70, which is adjacent 
the main bimetal 64. Moreover, the load current does 
not pass through the bimetal 112. Thus, aside from the 
compensating action of the bimetal 112, the operation of 
the control device 110 of FIG. 5 is the same as described 
in connection with FIG. 4. Initially, the resistor 70 heats 
the bimetal 64 so that the contacts 66 and 68 are closed. 
Thereafter, the load current heats the bimetal 64 by direct 
resistance heating. If the heating element 28 is broken, 
the interruption of the load current causes the bimetal 64 
to cool so that the contacts 66 and 68 are opened. 

FIG. 6 illustrates another modi?ed anti-shock device 
120 which is the same as that illustrated in FIG. 1, ex 
cept that the resistor 52 is replaced with a resistor 122 
which is connected between the contacts 46 and 47. The 
resistor 122 may be of a higher value than the resistor 52. 
The operation of the control device 120 is the same 

as described in connection with FIG. 1, except for the 
manner in which the contactor 44 is maintained in engage 
ment with the contact 47 when the glass heating element 
28 is broken. The breakage of the heating element 28 
interrupts the load current, with the result that the bi 
metal 42 cools oif and starts to move back toward its 
initial position. When the contactor 44 engages the con 
tact point 47, a circuit is established between the line 
wires 36 and 38, through the bimetal 42, the contactor 
44, the contact 47, the resistor 122 and the resistor 50. 
The current in this circuit heats the bimetal 42 to such 
an extent that the contactor 44 is maintained in engage 
ment with the contact 47. Because of the high value of 
the resistor 50, only a small current is needed in this 
circuit. Thus, the resistor 122 may also be of a high 
value. If desired, the resistor 122 may be located near 
the bimetal 42 so that the bimetal is also heated by the 
heat generated in the resistor 122. The heat generated in 
the resistors 50 and 112 is insuf?cient to cause the con 
tactor 44 to move against the contact 48. Thus, the broken 
heating element 128 remains disconnected from the un— 
grounded power line 36. 
By way of example, FIGS. 7 and 8 illustrate a mechani 

cal construction which may be employed for the anti 
shock control device 100 as shown in FIG. 4. It will be 
seen that the bimetal 64 is in the form of a helical ribbon 
124 which is coiled around the resistor 70. As shown, the 
resistor 70 comprises a generally cylindrical body 126 
having end leads 128 and 130 extending axially from the 
opposite ends thereof. One end of the helical ribbon 124 
is soldered, welded or otherwise secured to the lead 128 
to form a joint 132. The movable contact 66 is soldered, 
welded or otherwise secured to the free end of the helical 
coil 124. It will be seen that the ?xed contact 68 is 
mounted on a strip or other support 134, which is 
soldered, welded or otherwise secured to the lead 130, to 
form a joint 136. 
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When the resistor 70 heats the helical bimetallic strip 

124, it curls in a counter-clockwise direction, as seen in 
FIG. 8, so that the contact 66 moves against the contact 
68. During normal operation, the load current passes 
along the helical bimetallic strip 124 and heats it to 
such an extent that the contacts 66 and 68 are kept closed. 
FIG. 9 illustrates a mechanical construction for the 

compensated control device as shown in FIG. 5. It will 
be seen that the compensating bimetal 112 takes the form 
of a helical bimetallic strip 142 which is coiled around 
the end lead 130 of the resistor 70. One end of the helical 
strip 142 is soldered, welded or otherwise secured to the 
lead 130 to form a joint 144. The contact 68 is mounted 
on the free end of the bimetallic strip 142, adjacent the 
contact 66. To prevent the bimetallic strip 142 from 
carrying the full load current, a ?exible pig-tail lead 
146 is connected between the contact 68 and the end 
lead 130. 

In the construction of FIG. 9, the bimetallic strip 142 
is arranged to curl in such a direction as to compensate 
for the curling of the main bimetallic strip 124 due to 
ambient temperature variations. With increasing ambient 
temperature, the main bimetallic strip 124 becomes curled 
more tightly, while the compensating bimetallic strip 142 
becomes curled less tightly. Thus, the relationship be 
tween the contacts 66 and 68 is kept substantially the 
same. The main bimetallic strip 124 is wound with the 
more expansive metal on the outside, while the compen 
sating bimetallic strip 142 is wound with the more ex~ 
pansive metal on the inside. 
The initial current through the resistor 70 heats the 

main bimetallic strip 124 and causes it to become wound 
more tightly so that the contact 66 engages the contact 
68. The compensating bimetallic strip 142 is remote from 
the resistor 70 and thus is heated very little by the re 
sistor. After the contacts 66 and 68 are closed, the re 
sistor 70 is no longer heated, but the bimetallic strip 124 
is heated by the load current. Very little of the load cur 
rent passes along the compensating lbimetallic strip 142, 
because most of the load current is carried by the ?exible 
lead 146. When the load current is interrupted, the main 
bimetallic strip 124 cools off and is effective to open the 
contacts 66 and 68. The resistor 70 is of such a high value 
that it eliminates the shock hazard at the broken glass 
heating element. 

It will be recognized that the present invention provides 
e?ective means for obviating the shock hazard when elec 
trically heated glass is broken. The control devices of the 
present invention are eifective to disconnect the electrical 
power from the glass, or to diminish the supply of power 
to such an extent that the shock hazard is eliminated. 
While the anti-shock control devices of the present inven 
tion are effective in operation, they are extremely low 
in cost and easy to manufacture. 

Various other modi?cations, alternative constructions, 
and equivalents may be employed without departing from 
the true spirit ‘and scope of the invention, as exempli?ed 
in the foregoing description and de?ned in the following 
claims. 
We claim: 
1. Fully automatic electrical heating apparatus, 
comprising the combination of a plural pane glass pan 

e1 having an inaccessible surface with a heating ele 
ment mounted thereon, 

a power line for receiving electric power, 
switching means connected between said power line 

and said heating element, 
?rst electrically operable automatic means for e?’ective 

ly closing said switching means in response to the 
application of power to said power line, 

the closure of said switching means being effective to 
supply normal load current to said heating element 
from said power line, 

and second means responsive to the interruption of the 
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8 
normal load current to cause the opening of said 
switching means, 

so as to obviate any shock hazard in the event of break 
age of said glass panel. 

2. Apparatus according to claim 1, 
in which said switching means comprise a pair of nor 

mally open relay contacts, 
said ?rst means comprising a voltage responsive ele 
ment connected between said power line and said 
heating element for causing closure of said contacts, 

said second means comprising a current responsive ele 
ment connected to carry the normal load current to 
said heating element for maintaining the closure of 
said contacts, 

whereby said contacts will open in response to inter 
ruption of the normal load current, 

said voltage responsive element having a high impe 
dance in relation to the applied voltage such that the 
current through said voltage responsive element when 
said switching means are open is limited to a value 
which does not present a shock hazard to human 
health. » 

3. Apparatus according to claim 1, 
in which said switching means comprise a pair of con 

tacts connected between said power line and said 
heating element, 

and a bimetal for carrying one of said contacts, 
said ?rst means comprising a ?rst heater adjacent said 

bimetal and effectively connected across said con 
tacts for causing said bimetal to close said contacts, 

said second means comprising a second heater connected 
to carry said normal load current for heating said 
bimetal to maintain closure of said contacts, 

whereby the breakage of said heating element is ef 
fective to de-energize said second heater while pre 
venting energization of said ?rst heater, 

said ?rst heater having a high resistance in relation to 
the applied voltage such that the current through said 
?rst heater is limited to a value which does not 
present a shock hazard to human health. 

4. Apparatus according to claim 1, 
in which said switching means comprise a pair of nor 

mally open contacts connected between said power 
line and said heating element, 

and a bimetal for carrying one of said contacts, 
said ?rst means comprising a ?rst resistance adjacent 

said bimetal and eifectively connected across said 
contacts for heating said bimetal to cause closure of 
said contacts, 

said second means comprising a second resistance for 
carrying the normal load current to heat said bimetal 
and maintain the closure of said contacts, 

the breakage of said heating element being etfective to 
de-energize said second resistance while preventing 
energization of said ?rst resistance, 

said ?rst resistance having a high value in relation to 
the applied voltage such that the current through 
said ?rst resistance is limited to a value which does 
not present a shock hazard to human health. 

5. Apparatus according to claim 4, 
in which said second resistance comprises the self 

contained resistance of said bimetal. 
6. Apparatus according to claim 1, 
in which said switching means comprise a pair of 

normally open contacts connected between said 
power line and said heating element for supplying 
the normal load current to said heating element, 

and a bimetal for carrying one of said contacts, 
said ?rst means comprising a resistance heater adjacent 

said bimetal and eifectively connected across said 
contacts for causing said bimetal to close said con 
contacts, 

said second means comprising means for causing said 
load current to ?ow along said bimetal whereby said 
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bimetal is heated by said load current to maintain 
the closure of said contacts, 

the breakage of said glass panel being e?’ective to 
interrupt the load current along said bimetal while 
preventing the energization of said resistance heater, 

/ said resistance heater having a high resistance in rela 
tion to the applied voltage such that the current 
through said resistance heater is limited to a value 
which does not present a shock hazard to human 
health. 

7. Apparatus according to claim 6, 
in which said bimetal is in the form of a generally 

helical member, " 
said resistance heater being'mounted within said heli 

cal member. 
8. Apparatus according to claim 6, 
in which said bimetal is in the form of a helical 
member, I ' 

said resistance heater being disposed within said heli 
cal member, 

said resistance heater having a ?rst end lead support 
ing one end of said helical member, 

one of said contacts being supported by the other 
end of said helical member, 

said resistance heater having a second end lead sup 
porting the other contact. 

9. Apparatus according to claim 1, 
in which said switching means comprises a pair of 

normally open contacts effectively connected between 
said power line and said heating element, 

said ?rst means comprising a relatively high impedance 
coil e?ectively connected across said contacts for 
closing said contacts, 

said second means comprising a relatively low imped 
ance coil effectively connected in series with said 
contacts for maintaining the closure of said contacts, 

whereby the interruption of the normal load current 
through said-low impedance‘coil ‘will cause the open 
ing of said contacts, - i 

said high impedance coil being effective to obviate 
any shock hazard at said heating element. 

10. Apparatus according to. claim 1, 
in which said switching means‘ comprises a' series of 

three contacts, 
a contactor movable successively to said contacts, 
and a bimetal carrying said contactor, ' 
said ?rst means comprising a ?rst resistance heater 

adjacent said bimetal and having an energizing cir 
cuit connected to the ?rst of said contacts for initially 
heating said bimetal and causing said bimetal to move 
said contactor to the second and third of said con 
tacts, 

said second means comprising means for causing the 
normal load current to flow through said bimetal and 
said contactor to said third contact for heating said 
bimetal and thereby maintaining said contactor 
against said third contact, 

and a holding resistance having an energizing circuit 
connected to said second contact for heating said 
bimetal to hold said contactor against said second 
contact upon the return of said contactor when the 
normal load current is interrupted. 

11. Apparatus according to claim 10, 
in which said holding resistance is connected from 

said second contact to said ?rst contact and thus to 
said ?rst resistance heater. 

12. Apparatus according to claim 1, 
in which said switching means comprises ?rst, second 

and third contacts, 
a contactor initially engaging said ?rst contact and 
movable to said second and third contacts, 

and a bimetal for moving said contactor, 
said ?rst means compressing a ?rst resistance heater 

adjacent said bimetal and having an energizing circuit 
connected to said ?rst contact for initially heating 
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10 
said bimetal to move said contactor to said second 
and third contact, 

said contactor and said third contact being effective 
to carry the normal load current, 

said second means comprising means for causing the 
normal load current to heat said bimetal for main 
taining said contactor against said third contact while 
causing said contactor to return to said second con 
tact upon interruption of the load current, 

and a second resistance having an energizing cir 
cuit connected to said second contact for heating the 
bimetal to maintain the contactor against said second 
contact. 

13. Apparatus according to claim 12, 
in which said second resistance is connected from said 

second contact to said ?rst contact and thus to said 
?rst resistance heater. 

14. Apparatus according to claim 12, 
in which said means comprises circuit connections for 

causing the normal load current to ?ow along said 
bimetal to heat said bimetal. 

15. Electrical heating apparatus, 
comprising the combination of a glass panel having an 

inaccessible surface with a heating element mounted 
thereon, 

a power line for receiving electric power, 
switching means connected between said power line 

and said heating element, 
?rst electrically operable means for effectively closing 

said switching means in response to the application 
of power to said power line, 

the closure of said switching means being elfective to 
supply normal load current to said heating element 
from said power line, 

second means responsive to the interruption of the 
normal load current to cause the opening of said 
switching means, so as to obviate any shock hazard 
in the event of breakage of said glass panel, 

said switching means comprising a pair of contacts 
connected between said power line and said heating 
element for carrying the normal load current, 

a bimetal for carrying one of said contacts, 
' said ?rst means comprising a' resistance heater effectively 

connected across said contacts for heating said bi 
metal to close said contacts, 

said second means comprising means for causing said 
normal load current to heat said bimetal to maintain 
the closure of said contacts, 

and a compensating bimetal for carrying the other 
contact to compensate for the etfects of ambient 
temperature variations on said ?rst mentioned bi 
metal, 

said resistance heater having a high resistance in rela 
tion to the applied voltage such that the current 
through said resistance heater is limited to a value 
which does not present a shock hazard to human 
health. 

16. An anti-shock control device for electrically heated 
glass or the like, 

comprising the combination of a pair of normally 
open contacts to carry the normal load current, 

a bimetal carrying one of said contacts, 
a resistance heater effectively connected across said 

contacts for heating said bimetal and thereby caus 
ing the closure of said contacts, 

means for causing the normal heating current through 
said contacts to heat said bimetal and thereby main 
tain the closure of said contacts, 

whereby the interruption of the normal load current 
causes the opening of said contacts, 

said resistance heater having a high value in relation 
to the applied voltage such that the current through 
said resistance heater when said contacts are open 
is limited to a value which does not present a shock 
hazard to human health, 
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and a compensating bimetal for carrying the other 
contact to compensate for the e?ects of ambient tem 
perature variations on said ?rst-mentioned bimetal. 

17. A control device according to claim 16, 
said means comprising circuit connections for causing 

the normal load current to ?ow along said ?rst 
mentioned bimetal while avoiding the ?ow of the 
load current along said compensating bimetal. 

18. A control device according to claim 7, 
in which said ?rst mentioned bimetal is in the form 

of a ?rst helical member, ’ 
said resistance heater being disposed within said ?rst 

helical member, 
said resistance heater having a ?rst end lead supporting 

one end of said ?rst helical member, 
said one contact being mounted on the other end of 

said ?rst helical member, 
said compensating bimetal being in the form of a sec 
ond helical member having one end supporting the 
other contact, 

said resistance heater having a second end lead ex 
tending within said second helical member and sup 
porting the other end thereof, 

said compensating bimetal being effective to compen 
sate for the effects of ambient temperature variations 
on said ?rst-mentioned bimetal. 

19. Fully automatic electrical heating apparatus, 
comprising the combination of a plural pane glass 

panel having an inaccessible surface with a heating 
element mounted thereon, 

a power line for receiving electric power, 
normally open switching means connected between said 
power line and said heating element, 

?rst electrically operable automatic means responsive 
to the development of substantial voltage across said 
switching mean for closing said switching means to 
cause said switching means to carry the normal load 
current to said heating element, 

and second means for causing the normal load current 
to maintain the closure of said switching means while 
causing the opening of said switching means in 
response to the interruption of said load current, 

said switching means being arranged to inactivate said 
?rst electrically operable means in response to closure 
of said switching means. 

20. A control device according to claim 19, 

10 

15 

20 

25 

30 

35 

40 

45 

12 
in which said switching means comprises a pair of 

contacts and a bimetal for closing said contacts, 
said ?rst means comprising a ?rst resistance heater for 

heating said bimetal to close said contacts, 
said second means comprising a heating circuit for 

causing the load current through said contacts to 
heat said bimetal, ' 

said ?rst resistance heater having a high value in rela 
tion to the applied voltage such that the current 
through said ?rst resistance heater is limited to a 
value which does not present a shock hazard to 
human health. 

21. A control device according to claim 19, 
in which said switching means comprises a pair of 

normally open relay contacts, 
said ?rst means comprising a high impedance coil 

elfectively connected across said contacts for closing 
said contacts, 

and a low impedance coil elfectively connected in series 
with said contacts for maintaining the closure thereof, 

said high impedance coil having an impedance which 
is high in relation to the applied voltage such that 
the current through said high impedance coil is 
limited to a value which does not present a shock 
hazard to human health. 
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