
bec. 23, 1952 W. H. VOGELSBERG 2,623,137 
ELECTRIC SWITCH 

Filed April 25, 1950 3. Sheets-Sheet l 

22, #32, 2227A a? a 242 
Azézettezz1-/7ézettezz1 

  

  

  

  

    

  



Dec. 23, 1952 

Filed April 25, 1950 

s 2 
2 

W. H. VogelsBERG 
ELECTRIC SWITCH 

ac 

2,623,137 

3. Sheets-Sheet 2 

Azzzzzó7 
2% AZ62% 
42.7%rAZ72%f 
2. 

  

  

  



2,623,137 W. H. VOGELSEBERG Dec. 23, 1952 
ELECTRIC SWITCH 

3 Sheets-Sheet 3 Filed April 25, 1950 

* —————— —————— –|———|- |----- 
gaeae N 

A. 

s 

30 

SAR 

EN: 6/ 
NE 

r 
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UNITED STATES PATENT OFFICE 
wn v. T. Md., assignor Proctor Electric Company, Philadelphia, Pa., rporation of Pennsylvania 

Application April 25, 1950, serial No. 157,932 

This invention relates to a thermally actuated 
switch device for controlling the wattage...input 
to an electric heating load. The thermally ac 
tuated switch is of the type that is remotely 
located from the load and cyclically opens and 
closes to supply a predetermined average wattage 
to said load. The switchis particularly adapt 
able to the control ting loads such as a 
surface unit of an ange... . . . . . . 
Motor-operated. re available which 

will control the wattage input to a heating load 
by cyclically making and breaking the circuit 
from a supply line to the load at some preselected 
average rate. To obtain wattages of an increas 
ingly higher magnitude, these devices are ar 
ranged to maintain the load energized for a 
greater percentage of the time, while, full watt 
age input is usually obtained by continuous ener 
gization. These devices are usually, adjustable 

These devices, however, have disadvantages, for 
usually they lack compensation for changes in 
voltage thereby resulting in an error in the av 
erage wattage input for the particular setting of 
the device, and, in addition, they are space-con 
suming and expensive. . . . . . . . 
Thermal devices have also been provided for 

use as wattage input controllers for remotely con 
nected heating loads. These devices are usually inherently self-compensating for changes in line 
voltage, but when designed to give reliable opera 
tion over an extended period of time with con 
trolled and consistent lengths of cycle above a 
practical minimum value, they usually result in 
cumbersome and expensive devices. 
Aprimary object of this invention is to provide 

a novel thermostatic wattage-controller that will 
inherently give long-cycles of substantially con 
stant length at a particular setting, will be ca 
pable of continuous adjustment from a minimum 
to a maximum input. Wattage, and will be of 
simple compact construction, 3 easy-to-manufac 
ture, and extremely reliable and consistent in 
Operation, , ; ; . . . . . . . . . . . . . . . . 
A further object of the invention is the provi 

sion of a novel combination of thermomotive 
means and circuit elements in said controller 
which will provide greatly increased contact 
pressure when the control contacts are first made : 
and will effect a greatly augmented opening when 

This type of action 
of contact opening and 

- - - - - - - - - W ate buzzing or humming 

and other spurious “effects. 

1s claims. (C1.200-122) 
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drawings, 

Further objects and features of the invention 
will be apparent from the following detailed de 
scription with reference to the accompanying 

el. . . . . . . . . . . . 
Fig. 1 is a simplified and diagrammatic illus 

tration of one form of the novel controller and an 
associated load; . . . . . . . . . 

Fig. 2 is a cross-sectional view of a physical 
embodiment thereof; . . . . . . . . 

Fig. 3 is a front view of the same with portions 
of the casing structure broken away for the pur 
pose of illustration; - . - - - 

Fig. 4:is a rear view of the device, with the con 
trolled load shown diagrammatically; ..., 

Fig. 5 is a partial sectional view taken along 
line 5-5 of Fig. 3; . . . . . . . 

Fig. 6 is an enlarged sectional view taken along 
line 6-6 of Fig. 3; . . . . 

Fig. 7 is a sectional view taken along line T-7 
of Fig. 6; . . . . . . . . . . . . . 

Fig. 8 is an exploded perspective view showing 
the elements of the thermostatic control assem 
bly; . . . . . . . . . . . . . . . 

Fig. 9 is a perspective view of the spring mount 
for one of the switch members; . . . . 

Fig. 10 is a simplified illustration of a modified 
form of the invention; . . . . . . . . 

Fig. 11 is a fragmentary sectional view of the 
modified form; and . . . . . . . . . 

Fig. 12 is a fragmentary perspective view of 
certain parts thereof. . . . . . . 

In Fig. 1 there is a diagrammatic showing of a 
heating load , which may be the surface unit of 
an electric range-energized from the line 2 and 
controlled by a control device 3 as provided ac 
cording to this invention. This device includes 
a composite thermomotive member 4 made up of 
two legs or struts 5 and 6 of materials having 
different thermomotive characteristics with a 
strip of thermal insulation 7 disposed between 
saidlegs. Leg 5 will be referred to as the primary 
element and is shownhere as a bimetallic element 
arranged with the high expansion side toward 
the right. Leg 6, which will be referred to as the 
Secondary element, is a current-carrying member 
and forms a heater for thermally actuating ther 
nomotive member 4. The two legs, 5 and 6 are 
fastened together at their free ends, as shown 
at 8, and are rigidly fixed to a support block 9 
which may be formed of a suitable insulation ma 
terial. At the, free end of the thermomotive 
member 4...there, is secured a contact. O which 
Cooperates. With an adjustable contact mount 
ed on a flexible current-carrying blade 12 which 55 is also fixed to the supporting member 9. When 
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the contacts and are engaged, a circuit is 
8stablished from the Supply line 2, through ad 
justable blade 2, contacts O and , through 
heater 6, to the heating load and thence to 
line 2. When the contacts O and it are sepa 
rated, the heating load is deemergized. A control 
knob 3 or some other suitable manual adjusting 
means is provided on the control device 4 for 
Selecting the desired input to the heating load. 
The adjustment is effected by the manipulation 
of the flexible blade 2 through a screw mem 
ber 4. 

he operation of this particular thernostatic 
device can be explained by following a typical 
cycle of closing and opening of the contacts 10 
and . Assume that the contacts 0 and are 
separated and that the thermonotive means 4 is 
cooling. In this condition, the free end of the 
thermonotive member 4 moves to the right. 
Upon engagement of contacts 0 and , current 
flowing through the heater leg 6 will cause it to 
heat rapidly, expand longitudinally and force the 
free end of the thernomotive member 4 fartheir 
to the right. As the leg 6 continues to heat, the 
bimetal leg 5 will receive heat therefrom and 
will begin to flex and move the contact 0 toward 
the left. This motion will continue until the 
contacts separate, thereby deemergizing the heat 
ing load and discontinuing the current Supply to 
the leg 6. Immediately upon Separation of the 
contacts O and l, the leg 6 will quickly cool, 
contract and so force the thermonotive member 
4 farther to the left. Further cooling of the 
thermomotive member 4 will cause the bimetallic 
leg 5 to return toward its unflexed position, per 
mit the contacts O and to be reengaged and 
thus start another cycle of operation. 

It will be observed that both the bimetal 5 and 
heater 6 contribute to the thermomotive action 
Of the SWitch but that the thermonotive effect 
of the primary element 5 is always arranged to 
supersede the effect of the secondary element 6. 
That is to say, the primary element 5 is the more 
active or more effective in that it always ulti 
mately dominates the action of the Secondary 
element 6 in effecting opening and closing of the 
Switch contacts on heating and cooling respec 
tively. The effect of the additional thermomotive 
action offered by the heater 6 is to provide a dif 
ferential between the opening and closing ten 
peratures of the bimetal 5 which in turn effects 
a greatly increased cycle length. The length of 
the time cycle is now made up of the undershoot 
and overshoot of the bimetal plus the increased 
cycle length due to the action of the heater. It 
should be noted that if the heater Were not me 
chanically connected with the bimetal, no differ 
ential would exist and the entire cycle would 
consist of the time necessary for the bimetal to 
overshoot and undershoot. 
The utilization of the thermonotive action of 

fered by the heater is considered of maximum 
importance in the application of this device, and 
particularly when this device is to be used in 
conjunction with the flashing or the overener 
gizing of an electric heating unit So that it can 
attain its operating temperature quickly. In my 
Copending application, Serial No. 81,936, filed 
March 17, 1949, systems and devices are shown 
which utilize a single thermal Wattage controller 
to control the length of the overenergization pe 
riod and also to control the input during normal 
energization by cyclically opening and closing of 
the circuit to the electric heating unit. A watt 
age controller so adapted must meet many severe 
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requirements. First, it must possess those fea 
tures So essential in the application of the device 
as an Ordinary Wattage controller; it must be re 
liable, simple to manufacture, etc., and it must 
have moderately long cycles. Secondly, to meet 
the requirement of adaptability to a flashing sys 
ten as above mentioned, it must heat and cool 
at Substantially the same rate, as the heating 
unit it is controlling. Thus it must be a thermal 
prototype of the electrical load (i.e., the heating 
unit) it is controlling. In these flashing systems, 
the heater for the wattage controller has an en 
ergization rate proportional to that of the heat 
ing unit. During the overenergization interval, 
the Wattage controller acts to time the duration 
of the Overenergization. When the controller 
attains a temperature proportional to the de 
Sired operating temperature of the heating unit, 
the contacts open and terminate the flash inter 
Wall. Thereafter the controller, having a reduced 
energization rate proportional to the reduced en 
ergization rate of the heating unit acts to con 
trol the Wattage input level to said unit by 
Cyclically opening and closing the circuit there 
to. The ability of the wattage controller to track 
the heating unit thus permits it to act as a safety 
device if a reflash is attempted, for the tem 
perature which the controller must attain is re 
duced an amount corresponding to the tempera 
ture of the heating unit at the time a reflash is 
attempted, thereby preventing successive reflash 
ing for extended periods of time which might re 
Sult in dangerous overheating of the heating 
unit. . . 
A unique problem is presented when it is de 

sired to provide a thermal controller that will 
give long cycles as well as have the ability to 
track the heating unit, without resorting to snap 
action Switches. To obtain moderately long 
Cycles in the past it was necessary to increase 
the thermal mass of the switch, thereby increas 
ing the undershoot, and overshoot of the asso 
ciated thermal element in a manner well known 
in the art. To cause the controller to track the 
heating unit, it is necessary that the thermal ca 
pacity and the thermal dissipative capacity of the 
thermal element of the controller be of the proper 
Inagnitudes. These two requirements are not 
consistent with one another, it being only a 
fortuitous combination of circumstances or severe 
compromises that would permit previous arrange 
ments to be used. However, by using the pres 
ent invention wherein the thermomotive action 
of the heater 6 is used to obtain the long cycle 
independent of the heat storage capacity of the 
maSS aSSociated With the thermal element, Wide 
latitude is permitted in designing a controller 
with the correct prototype characteristics. 
A physical embodiment of the above described 

form, adapted to a control device of the character 
disclosed in my copending application Serial No. 
157,933, filed April 25, 1950, is shown in Figs. 
2 to 9. Only that part of the device involving 
the present invention need be described. 

In these figures, there is shown a control de 
Vice comprising a control box or casing 5 onto 
Which is fixed a cover member 6 by means of 
ScreWS 7. A control knob 8 serves to control 
the position of an adjustable blade 9 through a 
control cam 20 carried by a shaft 2 which is 
rotatably supported by cover 6 and the rear of 
the casing 5 in a pilot hole 22. The adjustable 
blade 9, a relatively heavy metallic member, has 
affixed to its free end a contact 23 which cooper 



5 
ates with a contact. 24 affixed to the free end of, a thermomotive means 25. . . . . . . . . 
The mounting for the adjustable blade 9 (see 

Fig. 9) consists of a flexible L-shaped member 
26 of a material of good current conductivity and 
good spring properties (such as an alloy of sili 
con and copper) fixed to the casing 5 by means 
of a rivet 27 which also holds a terminal mem ber 28 in position (Fig. 5). The free end of mem 
ber 26 is riveted at 29 to the adjustable blade 9 

N. 

and biases the contact 23 toward the normally open position against a shoulder 30 (Fig.2).o 
the casing 5 when the controller is in the “o 
condition. The contact. 23, the member 26, 
the adjustable control blade 9 are welded to 
gether simultaneously using a steel backing at 
31 on contact 23 to facilitate this process. The 
lower end of the adjustable blade 9 cooperates 
with the free end of a bimetallic compensator 
blade 32 through an insulating button. 33. 
mounted thereon to isolate the control blade 
electrically and thermally from said compensator. 
Near the center of the adjustable blade 9 is a 
lanced projection 34 which coacts with the sur 
face of the control cam. 20. ". . . . . . . . . . . . . . . . . . . 

The construction and the arrangement of the 
masses as shown for the component parts of the 
adjustable blade and mounting 9,26 have proven 
quite satisfactory in eliminating excessive vibra 
tion prevalent in devices that have extremely 
flexible contact support members. The construc 
tion is also advantageous because it permits a 
very convenient way of instituting the compen 
Sating action and in addition the factory adjust 
ment, which Will be explained hereinafter. 

It should be mentioned that the details of the 
Cam 20 are described at length in the aforemen 
tioned copending application. Of particular in 
terest is the cam program that provides a con 
tinuous Selection of inputs from Some low value 
to a full 100% input position. In that applica 
tion the circuit in which the wattage controller 
is used does not require that the contacts 23 and 
24 carry the continuous 100% load, an auxiliary 
path" being provided therefor. The present in 
vention is capable of application to this type of 
circuit or an arrangement where the contacts 
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are maintained closed by the cam throw to give 
the 100% input. The cam is further provided 
with a recessed “off’ position at 20a, insuring 
a generous electrical clearance at this particular 
Switch conditioning. - - - - - - - - - - - - . . 

The thermomotive means 25 (see Figs. 6 to 8) 
consists of a Substantially straight control bi 
metal 35 and a heater element:36 of high tem 
perature material, such as a nickel chrome alloy, 
having a narrow section 37 which extends a 
greater portion of its length. The bimetal 35, 
the heater element 36, and the electrical contact 
24. are welded together using a steel button 39 
and a steelbacking 40 on the contact 24 to fa 
cilitate the welding. Disposed between the 
heater element 36 and bimetal 35 is an insulating 
medium preferably comprising a strip of as 
bestos i? and a thin layer of mica. 42 adjacent 
the heater element. The strip of asbestos. 4 is 
of substantially greater thickness than the mica, 
Strip 42, providing the greater part of the heat 
Storage and heat transmitting functions. "...The 
nica, Strip provides a hard Smooth surface to 
facilitate any relative movement between the 
heater element and the insulating medium during 
the cyclic heating and cooling of the thermomo 
tive means 25. - M 
A wrapping 
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of glass cord 43 is placed around 75 
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the heater 38, the insulating strips 41, 42 and 
bimetal 35 to hold these members i 
relation and to provi 
of the forces (duet 

winding the glass cord wrapping to govern, the 
ease of sliding b the heater and themica, strip 42 without permitting separation between 
the surfaces of these two members due to the 
aforementioned buckli s - - - - - c. - 

system. It will be noted from the cross sectional 
illustration of the sleeve in Fig.6 that a smaller 
Volume of material is associated with the heater 
36 than with the bimetal 35, and that an air Space 45 is provided adjacent the heater to allow 
it to heat and cool rapidly. - - - - 
The assembly of the thermomotive means onto 

the casing is is shown in Fig. 6. A projection 
46 formed on the casing 5 is provided with an 
outer diameter of such dimension as to accurately 
receive the control bimetal 35 through a hole 47 provided therein. Concentrically disposed in re 
lation to said projection is a hole 48 to receive 
a rivet 89, the latter being provided for holding 
a terminal member 50, the lower part of the 
heater 36 and an insulator strip 5 fonto the cas 
ing. The heater 36 is provided with a hole 36a 
which is elongate in shape to allow for variations 
in length of the various members due to produc 
tion tolerances. The rivet 49 is used to hold the 
heater 36 in non-varying mechanical relation 
ship with the control bimetal 35 and supporting 
structures without relying on the restraint pro 
vided between the rivet and the side of the hole 
36a. The insulator strip 5 provides a preset and 
constant separation between the roots of the 
heater strip and the control bimetal and in addi 
tion acts to electrically insulate one from the 
other. It will be noted that an insulator strip 52 
is interposed between the head of the rivet and 
the Spring member 26 to isolate the latter elec 
trically from the other parts of the thermomotive 
means, and further that a recess 53 (Fig. 5) is 
formed in the casing to prevent the thermo 
motive means from moving in a direction other 
than in its plane of deflection for securing 
The mounting for the compensator 32 is shown 

in Figs. 3 and 5 as having a fixed pivot at 54 and 
a factory adjusting screw 55 threaded into the 
casing at 56. The active end of the bimetal 
compensator, as explained heretofore, coacts with 
the lower end of control bladel 9." The compen. 
Sator is designed so that the controlled wattage 
is maintained substantially constant regardless 
of changes in ambient temperatures to which 
the device is exposed. The bimetal compensator 
is disposed with its high expansion side inward, 
i.e., toward the left as viewed in Figs: 2 and 6: 
When the general temperature of the device is 
increased, the free end of the compensator de 
flects toward the right as viewed in Figs, 2 and 
6. The control blade 9 is th tated about 
the portion 34, which fulcrums on the control. 
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Surface of control cam 20 and SO rotates the free 
end of the control blade toward the left. 
The compensator 32 is prevented from move 

ment other than that to achieve the compensat 
ing action. A recess 57 provided in the casing, a 
projection 58 adjacent the fixed pivot or fulcrum 
54 and a pin 54b through a hole 32d. in the comi 
pensator 32 locate the compensator in the lower 
portion of the casing. The adjusting screw 55 per 
mits control of the controller calibration by vary 
ing the position of the lower end of the control 
blade 9. Thus if the inputs to the heating unit 
are in excess of what they should be for a par 
ticular setting of the control knob 8, it would be 
necessary to decrease the temperature or deflec 
tion at which the control contacts 23 and 24 Sep 
arate. This would means that the initial posi 
tion of contact. 23 would have to be disposed 
farther to the right, as viewed in FigS. 2 and 6, 
which can be achieved by backing off the adjuste 
ing screw 55 thus allowing the compensator to 
pivot clockwise (Fig. 5) about fulcrum 54, dis 
placing the lower end of the control blade 9 
toward the left. 
The electrical and thermal operation of this 

device is similar to that shown diagrammatically 
in Fig. 1. The current path is through the termi 
inal member 28, through the rivet 27, through the 
mounting spring 26, the control blade 9, contact 
23 and contact 24, through the heater 36, rivet 
9 and out through the terminal member 50. The 
mechanical operation can be followed in Fig. 2. 
Rotation of the control knob 8 to one of the 'on' 
positions will cause translation of the adjustable 
blade 9 toward the left with consequent estab 
lishment of the circuit through contacts 23 and 
24. The adjustable blade is manipulated through 
the lanced portion 34 and engages at its upper 
end the contact 24 of the thermomotive means 
25, while at its lower end it engages the insulat 
ing button 33 of the compensator. During the 
heating cycle of the thermomotive means 25 the 
adjustable blade through contact 23 follows the 
motion of contact, 24 until separation is effected. 
Under this condition and throughout the 'Off' 
portion of the cycle the blade takes up an equi 
librium position as determined by the cam 20, 
the compensator 32 and the positioning effect of 
the mounting Spring 26. 
Of importance in the design of the thermo 

motive means 25 is the Offset 59 provided on 
the heater 36. It has been found that this fea 
ture constitutes (a) a convenient means for 
preventing overstress in the heater during its 
expansion and contraction; (b) a means to 
vary the amount of mechanical influence of the 
heater on the bimetal which in turn effects the 
length of the time cycle; e. g. increasing the Off 
set while still maintaining the Spacing between 
the heater and bimetal the same Will decrease 
the length of the cycle; (c) a means of pre 
venting overstressing of the top fibres of the 
glass cord wrapping by reducing the lateral force 
during compression of the heater. 

In one particular structural embodiment of 
this invention, the bimetallic member 35 was 
made from a material having a high expansion 
side of 72% manganese, 18% copper, and 10% 
nickel, while the low expanding side Was Of Invar. 
A third layer of nickel was provided between the 
high and low expansion sides to give a desired low 
electrical resistance to the entire bimetal. The 
length from the center line of the mounting rivet 
49 to the top of the bimetal was approximately 
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2A', the width along the major portion of the 
length at .218' while the thickness was .030'. 
The heater 36 was made from a material com 

posed of 80% nickel and 20% chromium which 
was annealed after being formed into the shape 
shown in Fig. 6. The width along the greater 
part of its length was .096 with a thickness of 
.005'', the effective length of this necked-down 
portion measuring 1'. The offset dimension. 
'a' as shown in Fig. 6 was %4''. The thickness 
of the insulating medium was 034' for the as 
bestos strip 4 and .001' for the mica strip 42. 
The asbestos was selected from a long fibre stock 
of .042'' in thickness which was subsequently 
Compressed to the aforementioned thickness. 
The particular load used with this wattage con 

troller was such as to pass approximately 5 a.m.- 
peres through the heater. 
The compensator bimetal 32 was selected from 

a material having the high expansion side of 
72% manganese, 18% copper and 10% nickel, 
While the low expanding side was of Invar. Its 
width at the widest point was .340' having a 
thickness of .02.2' with an effective length of 
approximately 1%', with the fulcrum at the 
widest point located about 1s' from the center 
of the button, 33. 
A modified form. Of the invention is shown in 

Figs. 10 to 12 to comprise a thermomotive men 
ber 60 and an adjustable member 6 having co 
operating contacts 62 and 63 mounted thereon. 
The thermomotive member of this embodiment 
comprises two parallel bimetallic members 63 
and 65 held in Spaced relation and placed with 
their low expansion sides facing each other. An 
insulating and separating member 66 is disposed 
between these bimetallic members and a glass 
COrd Wrapping 67 is provided around these mem 
bers to maintain the mechanical and thermal 
relation to one another, Electrical connection 
is ensured between the tops of bimetals 64 and 
65 by means of the flexible conductor 68 held 
under the contact 62 on bimetal 65 and through 
a rivet 69 to bimetal 64. Aside from the modi 
fications shown the device is similar to the pre 
viously described form. 
The operation of the thermonotive member 60 

is substantially the same as the above-described 
device, for as the contacts first make, the bimetal 
64 which also acts as the heater forces the free 
end of the primary binetal 65 farther to the 
right. The thermomotive action of the bimetal 
64, however, results from the flexing due to its 
regular bimetallic action rather than from a 
change in its Overall length. As heating cons 
tinues, the bimetal 65 will flex to the left, over 
coming the force exerted by the heater bimetal 
64, and eventually effect separation of the con 
tacts 62 and 63. Upon first separation of the 
contacts the heater bimetal will cool rapidly, 
exerting a force toward the left through the glass 
cord Wrapping thereby substantially augmenting 
the contact Separation. Here as in the previous 
embodiment the thermomotive effect of the sec 
Ondary or heater element is arranged to be super 
Seded by that of the primary element. 

In a physical embodiment, the material for 
bimetal member 65 was similar to that used for 
bimetallic member 35 having the same general 
dimensions, while the secondary bimetallic mem 
ber 64 was of .020' thick material of the same 
composition as the compensator bimetal 32. The 
narrowed Section of the secondary member 64. 
had an approximate effective length of 1,' and 
a width of 's'. The insulating medium 66 was 
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substantially similar in characteristics, and di 
mensions to that of members 4 and 42, except 
that the total thickness was approximately .030" 
instead of .035' as with the first embodiment. 
The current load carried by the device was also 
about 5 amperes. - - - , - 

. It is also envisioned that there are many 
variations in the above constructions, for ex 
ample, in the arrangement of the contacts or 
the mounting of the component thermomotive 
elements, that come within the scope of this in 
vention. 

I claim: . . . . . . . . . . . . . . . 
1. In an input control switch, thermomotive 

means having a free end and a fixed end, said 
means comprising two thermomotive members of 
thermomotively dissimilar materials disposed 
in substantially, parallel spaced relation, with 
mechanical connections between said members 
adjacent the fixed end and at least at, one point 
along the length of said members, thermalin 
Sulating means disposed between said members, 
and electrical connections including contacts 
cyclically operable by the free end of said ther 
momotive means for supplying energy to the less 
active of the two members to rapidly heat the 
same during each cycle, the more active mem 
ber receiving heat from the less active member, 
the initial heating of said less active member 
causing a rapid thermomotive action in opposi 
tion to the thermomotive action of said more 
active member on heating, and the initial cool 
ing of said less active member, causing rapid 
movement in opposition to the movement of said 
more active member on cooling. . . . . . . . . 

2. In a current-operated thermal switch, ther 
momotive means having a free end and a fixed 
end, said means comprising a current-conductive 
heater member and a bimetallic control, mem ber disposed in substantially parallel spaced re 
lation, with rigid mechanical connections be 
tween said members at two points, thermal in 
sulating means disposed between said members, 
and electrical connections including contacts 
cyclically operable by the free end of said ther 
nomotive means for supplying energy to said 
heater member to rapidly heat the same during 
each cycle, said bimetallic control member re 
ceiving heat from said heater member, the in 
itial heating of said heater member causing a 
rapid thermonotive action in opposition to the 
thermomotive action of said. bimetallic member 
on heating, and the initial cooling of said heater 
member causing rapid movement in opposition 
to the filovement of said bimetallic member on 
cooling, the thermomotive. action of said bi 
metallie member on heating and cooling, ulti 
nately dominating the thermomotive action. of 
Said heater ember on heating and cooling re 
spectively. * * : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. 3. In a current-operated thermal switch, ther 
monotive means having a free end and a fixed 
end, said neans comprising two oppositely-acting 
bimetallic members disposed in substantially 
parallel spaced relation, with a mechanical con 
nection adjacent the fixed ends of said members 
and mechanical connection at least at one point 
along the length, thereof, thermal insulating 
means disposed between said members, and elec 
trical connections including contacts cyclically 
operable by the free end of said thermomotive 
means for supplying energy to one of said mem 
bers to rapidly heat the same during each cycle, 
the other member. receiving heat, from the first 
member, the initial heating of said first inem 
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ber causing a rapid thermomotive action in op 
position to the thermomotive action of said sec 
ond member on heating, and the initial cooling 
of said first member causing rapid movement in 
opposition to the movement of said second men 
ber on cooling, the thermomotive action of said 
second member on heating and cooling ultimately 
dominating the thermomotive action of said first 
member on heating and cooling respectively. 

4. In an input control switch, thermomotive 
neans having a free end and a fixed end, said 
means comprising two thermomotive members of 
thermonotively dissimilar materials disposed in 
Substantially parallel spaced relation, with rigid 
nechanical connections between said members 
at two points, thermal insulating means disposed 
between said members, electrical connections in 
cluding contacts cyclically operable by the free 
end of Said thernomotive means for supplying 
energy to the less active of the two members to 
rapidly heat the same during each cycle, the 
more active member receiving heat from the less 
active rinenber, and means associated with the 
less active member for preventing overstressing 
thereof, the initial heating of said less active 
member causing a rapid thermomotive action in 
opposition to the thermomotive action of said 
more active member on heating, and the initial 
cooling of said less active member causing rapid 
movement in opposition to the movement of said 
more active member on cooling. 

5. In an input control switch, thermomotive 
means having a free end and a fixed end, said 
means comprising two thermomotive members of 
thermonotively dissimilar materials disposed in 
Substantially parallel spaced relation, with rigid 
nechanical connections between said members 
at tWO points, thermal insulating means disposed 
between said members, electrical connections 
including contacts cyclically operable by the free 
end of said thermomotive means for supplying 
energy to the less active of the two members 
to rapidly. heat the same during each cycle, the 
more active member receiving heat from the less 
active member, and means for controlling the 
differential between the temperatures of the 
more active member at opening and closing of 
Said electrical connections, the initial heating 
of said less active member causing a rapid ther 
momotive action in opposition to the thermo 
motive action of said more active member on 
heating, and the initial cooling of said less active 
member causing rapid movement in opposition to 
the movement of said more active member on 
Cooling. 

6. In an input control switch, thermomotive 
raeans having a free end and a fixed end, said 
means comprising two thermomotive members 
of thermomotively dissimilar materials disposed 
in substantially parallel spaced relation, with 
rigid mechanical connections between said mem 
bers at tWO points, thermal insulating means dis 
posed between said members, electrical connec 
tions including contacts cyclically operable by 
the free end of said thermomotive, means for 
supplying energy to the less active of the two 
members to rapidly heat the same during each 
cycle, the more active member receiving heat 
from the less active member, the less active 
member being of relatively small cross-section, 
means Securing said members together along 
their length between said two points to prevent 
bucking of Said less active member and to main 
tain a close constant association between said 

75 members while permitting relative sliding motion 
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between said members, the less active member 
having an offset to prevent overstressing thereof 
and to control the differential between the tem 
peratures of the more active member at Opening 
and closing of said electrical connections, the 
initial heating of said less active member causing 
a rapid thermomotive action in opposition to the 
thermomotive action of said more active member 
on heating, and the initial cooling of Said less 
active member causing rapid movement in Op 
position to the movement of Said more active 
member on cooling, 

7. In an input control switch, thernomotive 
means having a free end and a fixed end, Said 
means comprising two thermomotive members of 
thermomotively dissimilar materials disposed in 
substantially parallel spaced relation, with rigid 
mechanical connections between said members 
at two points, thermal insulating means disposed 
between said members, electrical connections in 
cluding contacts cyclically operable by the free 
end of said thermomotive means for Supplying 
energy to the less active of the two members 
to rapidly heat the same during each cycle, the 
more active member receiving heat from the less 
active member, and means for holding Said mem 
bers and the associated thermal insulating means 
in close constant association with one another, 
the initial heating of said less active member 
causing a rapid thermomotive action in Opposi 
tion to the thermomotive action of said more 
active member on heating, and the initial cooling 
of said less active member causing rapid move 
ment in opposition to the movement of said more 
active member on cooling. 

8. In an input control switch, a thermomotive 
means having a free end and a fixed end, said 
means comprising two thermomotive members 
of thermomotively dissimilar materials disposed 
in substantially parallel spaced relation, with 
rigid mechanical connections between said men 
bers at two points, thermal insulating means 
disposed between said members, electrical con 
nections including contacts cyclically operable 
by the free end of said thermomotive means for 
supplying energy to the less active of the two 
members to rapidly heat the same during each 
cycle, the more active member receiving heat 
from the less active member, the latter member 
being relatively thin so as to have low mass and 
high electrical resistivity, and means associated 
with the latter member to prevent buckling 
thereof, the initial heating of Said less active 
member causing a rapid thermomotive action in 
opposition to the thermomotive action of Said 
more active member on heating, and the initial 
cooling of said less active member causing rapid 
movement in opposition to the movement of Said 
more active member on cooling. 

9. In an input control switch, thermomotive 
means having a free end and a fixed end, said 
means comprising two thermonotive members of 
thermomotively dissimilar material disposed in 
Substantially parallel spaced relation, with rigid 
mechanical connections between said members at 
two points, thermal insulating means disposed 
between said members, electrical connections in 
cluding contacts cyclically operable by the free 
end of said thermomotive means for Supplying 
energy to the less active of the two members to 
rapidly heat the same during each cycle, the 
more active member receiving heat from the less 
active member, means for holding said members 
and the associated thermal insulating means in 
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12 
means to facilitate relative motion between the 
less active member and said thermal insulating 
means, the initial heating of said less active 
member causing a rapid thermomotive action 
in opposition to the thermomotive action of Said 
more active member on heating, and the initial 
cooling of said less active member causing rapid 
movement in opposition to the movement of said 
more active member on cooling. 

10. In an input control Switch, thermomotive 
means comprising a pair of oppositely-acting 
bimetallic heat-expansibe members having dif 
ferent degrees of heat expansivity, said members 
being disposed in substantially parallel spaced 
relation and being rigidly connected together at 
one end, means securing said members together 
along Substantially their entire length while per 
mitting relative sliding therebetween, current 
Controlling contacts controlled by said thermo 
motive means and adapted when closed to effect 
current heating of the member having the lower 
heat expansivity, the member having the higer 
heat expansivity receiving heat from the member 
having the lower heat expansivity, and said con 
tacts being controlled by conjoint action of said 
members. 

11. In an input control switch, thermomotive 
means comprising a pair of thermonotively dis 
similar members, said members being disposed 
in substantially parallel spaced relation, with 
mechanical connections between said members 
adjacent the fixed ends and at least at One point 
along the lengths of said members, a contact 
carried by said thermomotive means and electri 
cally connected to the member having the lower 
heat expansivity, a manually-adjustable contact 
arranged cooperatively with said first contact, 
said contacts when closed effecting current heat 
ing of the member having the lower heat ex 
pansivity, the member having the higher heat 
expansivity receiving heat from the member hav 
ing the lower heat expansivity, and said con 
tacts being controlled by conjoint action of Said 
members, the initial heating of said less active 
member causing a rapid thermomotive action 
in opposition to the thermomotive action of Said 
more active member on heating, and the initial 
cooling of said less active member causing rapid 
movement in opposition to the movement of said 
more active member on cooling. 

12. In an input control switch, thermonotive 
means comprising a pair of thermomotively dis 
similar members, said members being disposed in 
substantially parallel spaced relation, with me." 
chanical connections between said members ad 
jacent the fixed ends and at least at one point 
along the lengths of said members, a contact 
carried by said thermomotive means and electri 
cally connected to the member having the lower 
heat expansivity, a manually-adjustable contact 
arranged cooperatively with said first contact, 
means including a compensator element for posi 
tioning said second contact according to ambient 
temperature, said contacts when closed effecting 
current heating of the member having the lower 
heat expansivity, the member having the higher 
heat expansivity receiving heat from the mem 
ber having the lower heat expansivity, and said 
contacts being controlled by conjoint action of 
said members, the initial heating of Said less 
active member causing a rapid thermomotive 
action in opposition to the thermomotive action 
of said more active member on heating, and the 

close constant association with one another, and 75 initial cooling of said less active member caus 
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ing rapid movement in opposition to the Inove 
inent of said more active member on cooling. 

13. An input, control switch according to claii; 
12, including means for effecting initial a djust 
rent of said compensator element. 

14. An input control Switch according to claii 
including a spring support for said Second 

contact, an adjusting arm connected to Said Sup 
port and movable by said compensator element, 
and a manually-adjustable can engaging said 
a. 

15. An input Switch according to claii. 14, 
wherein said compensator is disposed at a right 
angle to the adjusting arm. 

16. An input controller for Supplying a pre 
determined average Wattage input to a rein.otely 
connected heating load, comprising: circuit coin 
trolling connections including contacts adapted 
to be cyclically closed and opened, the relative 
lengths of the close and open intervals deter 
mining the average wattage input to said load; 
eans for initially effecting closure of Said coin 

tacts to start an input control function; thermo 
notive neans operative to cyclically open and 
close said contacts, said thernonotive means 
comprising a primary thernal-responsive mein 
ber having a relatively high thermonotive chair 
acteristic and a relatively high effective thernal 
maSS operable upon heating to effect opening of 
said contacts and operable upon cooling to effect 
closing of Said contacts, and an oppositely-acting 
Secondary thermal-responsive member having a 
relatively lower effective thermomotive charac 
teristic and a relatively lower effective thermal 
maSS mechanically coupled to said primary men 
ber for conjoint thernomotive action of the two 
members and for transfer of heat therebetWeen; 
said circuit controlling connections being ar 
ranged to effect heating of Said Secondary inen 
ber when the contacts are closed, thereby to 
effect an initially rapid thernomotive action of 
Said secondary member tending to maintain said 
contacts closed and lengthen the on cycle, and 
Subsequent greater thermonotive action of said 
primary inenber, in response to heat transferred 
thereto from Said secondary member, effective 
to Open Said contacts, Whereupon the heating 
of said secondary member is interrupted and the 
latter cools rapidly effecting augmented opening 
of said connections and lengthening of the off 
cycle. 

17. An input controller according to claim 16, 
Wherein Said thernomotive means comprises a 
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binetal prinary negmber having a novable por 
tion, and a rapidly expansibie and contractible 
current-conducting Secondary leinber haWing 
One end fixed to said Inovable portion, Said Sec 
ondary inershber serving, by its rapid expansion 
and contraction, to effect, the desired secondary 
thern Oriotive action. 

18. In an input control SWitch, a thernomotive 
Ileans having a free end and a fixed end, Said 
means comprising two thernonotively dissimilar 
members disposed in Substantially parallel spaced 
relation, said enbers being rigidly connected 
together at two points, thernal insulating means 
disposed between said members, electrical con 
nections including contacts cyclically operable 
by the free eild of Said thernonotive means 
for Supplying energy to the less active of the two 
Inernbers to rapidly heat the same during each 
cycle, the Gore active member receiving heat 
froin the less active inenber, the latter member 
being relatively thin so as to have low mass and 
high electrical resistivity and having a rectan 
gular croSS-Section. With the broader surface 
thereof disposed parallel to said more active 
member, and Ileans Securing said less active 
member to Said more active inenber along their 
entire length between said two points to prevent 
buckling of Said less active member and to main 
tain a close constant a SSociation between said 
inenbers While permitting relative sliding motion 
between said members, the initial heating of said 
leSS active member causing a rapid thermomotive 
action in Opposition to the thernomotive action 
of Said more active member on heating, and the 
initial cooling of Said less active member causing 
rapid movement in Opposition to the movement 
of Said more active member on cooling, the 
thermonotive action of Said nore active mem 
ber on heating and cooling ultimately dominat 
ing the thermonotive action of said less active 
Inenbei on heating and cooling respectively. 

WAITER, H. WOGESBERG. 
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