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This invention relates to thermo-temporal re 
sponsive devices. More particularly, the inven 
tion pertains to a control adapted to be used With 
intermittently operated mechanisms, such as fur 
naces, for altering the duration of the operating 
eriods, set in accordance with a predetermined 

but variable temporal schedule, to compensate for 
changes in ambient temperature. 
The prime object of the invention is to provide 

an improved control device of the character de 
scribed which shall be simple in design, relatively 
inexpensive to manufacture and install, easy to 
assemble, rugged in construction, neat in appear 
ance, and which at the same time shall operate 
With a high degree of usefulness and efficiency. 
Other objects of the invention will in part be 

obvious and in part hereinafter pointed out. 
The invention accordingly consists of the fea 

tures of construction, combinations of elements, 
and arrangement of parts which will be exempli 
fied in the construction hereinafter described, and 
of which the scope of application will be indi 
cated in the appended claims. 
in the accompanying drawings, in which 

is shown one of the various possible, embodiments 
of the invention, 

Fig. is a schematic circuit diagram of the 
improved control device; 

Fig. 2 is a perspective view of the indoor con 
trol box; 

Fig. 3 is a detail view of one of the variably 
positioned temporally responsive control ele 
ments mounted in the control box; 

Fig. 4 is a detail face. view which is illustrative 
of the cooperation between such element, and a 
clock-controlled contact arm; 

Fig. 5 is a sectional view through said element 
and arm and further shows in dotted lines the 
position the arm assumes when it is out of contact 
with the element; and 

Fig. 6 is a front view of a control switch used 
in the control device. 

In general, the functions of a control device, of 
the type to which the instant invention pertains, 
are to operate a mechanism, such as a furnace 
during preselected minimum periods of the day 
which are determined by the minimum-demands 
on the mechanism at the higher of two- prese 
lected ambient temperatures; to enable the pre 
selected periods to be easily and readily varied 
to accommodate for long range changes, in the 
quantity of demand; to automatically shut off the 
mechanism when the ambient temperature - ex 
ceeds the preselected higher temperature; to 
automatically continuously operate the mecha 
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nism when the ambient temperature falls below 
the lower of the two preselected ambient tem 
peratures; to enable the preselected temperatures 
to be easily and readily varied to accommodate 
for long range changes in the quality of demand; 
and to lengthen the periodic operations of the 
device in proportion to the fall of ambient ten 
perature when the ambient temperatule fluctu 
ates between the higher and lower preselected 
temperatures. 

Heretofore, these several functions were car 
ried out by control devices comprising a combi 
nation of a large number of means of Which cer 
tain, such as the high temperature shut off, Were 
independently operating mechanisms, and of 
which practically all were complicated mechani 
cal structures requiring many accurately na 
chined parts. As a result previous controls of 
the character described were large and bulky 
mechanisms which were difficult and expensive to 
manufacture, install and repair and often broke 
down during use. 
In accordance with the present invention there 

is provided a control device of the character de 
scribed. Which avoids the foregoing difficulties 
and drawbacks by employing a thermally respon 
sive electrical means and a plurality of temporally 
responsive electric: means all of which mutually 
coact in combination with other electrical means 
to obtain the desired functions. The thermally 
and temporally responsive, means may be me 
chanically operated by simple, rugged, mecha 
nisms but, preferably, only the temporally respon 
sive means is so actuated and the thermally re 
sponsive means instead employs a Well-known, 
non-mechanical, thermoelectric phenomenon. 
More specifically the improved control device 

comprises an outdoor element, which includes an 
electrical means whose impedance varies to con 
form to. changes in ambient temperature. Such 
means can comprise an inductance, a capacitance, 
or a resistance where alternating current is used 
as a source of power. For reasons which will 
shortly be apparent, the preferred form of the 
invention, hereinafter described in detail, en 
ploys a resistance. The impedance value. Of the 
electrical means can be varied by any simple, 
rugged mechanism, such as a bellows or bimetallic 
element; but as previously noted, it is desirable 
although the invention is not so limited, to em 
ploy a well-known thermoelectric phenomenon, 

...to wit: the variation in resistance of a resistor with change of temperature. 
The control device also comprises an indoor 

control box which essentially includes a plurality 
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of electric means whose impedance varies with 
the passage of time. Such means can, like the 
outdoor element comprise an inductance, a ca 
pacitance or a resistance, although the invention 
is most easily carried out by use of a resistance. 
The impedance value of the electrical means is 
preferably varied by a clock-controlled mecha 
nism, it being understood however, that other 
time measuring means are within the scope of the 
invention. 
The indoor control box further includes a 

switch which closes upon application of a certain 
potential. Examples of such switches are the 
glow heated bimetallic Switch and electronic 
tube. When switches such as these are em 
ployed it is additionally necessary to use an inde 
pendent high ambient temperature cut-off or 
low ambient temperature lock-in means. There 
is, therefore, preferably employed a switch which 
in addition to the foregoing characteristic opens 
when, after closing, the applied potential drops 
below a certain potential, lower than the poten 
tial required to close the Switch. Switches of 
the electro-inagnetic type have both these char 
acteristics. 
The switch, thermally responsive electrical 

means, and temporally responsive electrical 
means are electrically connected in a circuit Such 
that the period of operation of the mechanism 
being controlled, following a minimum period of 
operation, is a function of the ambient tempera 
ture. To this end the thermally responsive and 
temporally responsive electrical means may be 
connected in a series, parallel, or series-parallel 
circuit depending upon whether in these various 
electrical means the impedance increases or low 
ers with a rise in temperature and the passage of 
time. 

Finally the indoor control box includes Sundry 
means for rendering the operation of the control 
device highly flexible, for increasing safety, and 
for simplifying installation. 

Referring now in detail to the drawings, there 
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is disclosed an outdoor element 0 (Fig. 1) com 
prising a weatherproof, watertight housing 2 of 
an electrically non-conductive material such as 
“Bakelite' or mica, on which is supported in con 
ventional manner, as by winding or traversing, a 
coiled resistor 6 of a material whose resistance 
varies with its temperature. A typical material 
which is satisfactory for this purpose is an iron 
nickel alloy consisting of 70% nickel and 30% 
iron. This alloy has about twice the resistance 
of commercially pure nickel and the slope of its 
temperature-resistance curve is straight from 
20° C. to over 100° C. Said, alloy is known as 
'Balco.' The two ends of the resistor 6 lead to 
terminals f 8, 20 which are detachably received in 
a conventional socket (not shown). In order to 
facilitate description the resistance value for such 
resistor will now be assigned, it being understood 
however, that such value, as well as all other 
values hereinafter assigned to the various ele 
ments of the control device, are given by Way 
of example only, and are in no way to be con 
Strued as a limitation upon the invention. The 
resistance value of the resistor 6 is 175 ohms at 
a temperature of 60° F. and 153 ohms at 20° F. 
The resistance value between said temperatures 
is a linear function of the temperature. 
The indoor control box 22 (Fig. 2) comprises a 

metallic box 24 closed by a hinged cover 26. A 
panel 28 is firmly secured to the box 24 by screws 
30 and angle irons (not shown). Said panel is 
fabricated from an electrically non-conductive 
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4. 
material of appreciable strength, such as "Bake 
lite' or "Fibreboard' and supports all indoor op 
erative elements of the control device. The panel 
carries on its rear face a synchronous twenty 
four hour electric clock 32 (Fig. 1) whose shaft 
34 (Fig. 5) projects through an aperture 36 in 
said panel. A knob 38 facilitates setting of the 
shaft. The clock terminals 40, 42 are electrical 
ly connected to line terminals &A, 46 for an alter 
nating current source by lead wires 48, 50, 52, 
54 through a single-throw double-pole manually 
operated SWitch 56 accessibly mounted on the 
panel 28. Line terminals 44, 46 are also con 
nected by lead wires 50, 54 to the primary 58 of 
a step down transformer 60. The opposite ends 
of the transformer secondary 62 are connected to 
a full wave rectifier 64 by lead wires 66, 68. The 
output potential of said rectifier is 9.5 volts. The 
center tap O of the transformer is connected 
by a lead wire 72 to an iron-core solenoid 4 
mounted on the rear of the panel 28. Said sole 
noid acts as the electro-magnetic actuating ele 
ment of a control switch generally indicated 
by the numeral 6. This switch also includes a, 

5 glass envelope 78 rigidly secured to the panel. 
An arm 80 is pivotally mounted in said envelope 
on a spiral spring 82 which biases the arm away 
from the solenoid 4 disposed adjacent the glass 
envelope 8. An iron bar carried on the arm 80 
increases its attraction for the Solenoid when the 
same is sufficiently energized. The lower end of 
the envelope contains a pool 84 of mercury which 
with the free end of the arm 80 forms the two 
operating contacts of the switch 6. When the 
Solenoid is fully energized the free end of the 
arm is in the pool 84 and when the solenoid is 
de-energized the free end of the arm is spaced 
from said pool. 
The switch parts are so proportioned and ar 

ranged that when a total impedance of 180 ohms 
is interposed between the rectifier 64 and the sole 
noid it the Switch will close and that when this 
impedance is increased to 230 ohms, the switch 
will open. By virtue of the differential, the to 
tal impedance must drop to 180 ohms to close the 
switch and be raised to 230 ohms to open the 
SWitch. 

Suitable means is provided to vary the in 
pedance interposed between the rectifier 64 and 
Switch 76 in accordance with a predetermined 
minimum control schedule, and the ambient tem 
perature and passage of time between the mini 
mum operation periods of Such Schedule. Such 
means comprises a contact arm 86 which rotates 

Said arm is electrically 
connected by a lead wire 88 to the rectifier 64. 
The arm is of a resilient electrically conductive 
material Such as phosphor bronze and is adapted 
to have a portion thereof adjacent the free end 
ride on the surface of an electrically conductive 
ring 90 imbedded in the panel 28. To simplify 
the wiring diagram, the bottom portion of the 
ring is broken away in Fig. 1. Said ring is dis 
posed concentrically of the clock shaft 34 and 
projects from the front face of the panel. The 
ring is connected by lead wire 92 to a compensat 
ing resistance 94 of 10 ohms. The contact arm 
96 associated with this resistance is manually 
rotated by a handle 98 having an index pointer 
which Cooperates With temperature indicating 
markings 08 on the control panel. As will soon 
be seen, the position of the handle 98 regulates 
the indoor temperature of a, building heated by a 
burner which is controlled by the device being 
described. 
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The resistor arm 96 is connected by lead wire 

102 to a contact 84 for the outdoor element 0. 
This contact f G4 and the other outdoor element 
contact it 6 are connected to said outdoor element 
by'a pair of thermostat wires 58, 10. Because 
the potential applied to these wires can never be 
greater than the rectified potential of 10 volts, 
the installation of such wires is an extremely 
simple affair and their short circuiting cannot 
create a fire hazard. The second element termi 
nal C6 is connected to the solenoid by lead wire 2 completing the energizing circuit. 
"The switch contact 86 is connected to the 

burner terminal 4 by lead wire 6. The other 
switch contact 8s is connected to burner terminal 
8 by lead wire 25, contact point 22 of a three 

way switch 24, contact arm 26 of said switch. 
lead wire 28 and finally two-pole switch 56. Of 
the other two contacts of three-way switch 24, 
the contact point 33 is dead, and the contact : 
point 32 and lead wire 34, when engaged by the 
contact arm 25, shunt, switch contacts 80, 84. 
Thus when the handle 35 of the three-way 
switch 24 has its pointer registered with the 
“Off” indicia imprinted on the panel 28, the con 
tact arm - 26 will engage the dead contact point 
130 and open the circuit connecting the burner 
terminals 4, 28; when the handle 35 has its 
pointer registered with “On' indicia, the con 
tact arm will engage the shunting contact point 
32 and close the circuit between the burner ter 
minals; and when the handle pointer is regis 
tered with the “Automatic' indicia, the circuit 
connecting the burner terminals will include the 
switch contacts 88,84. . . . . . . . . . . - 

There are also provided a plurality of tem 
porally responsive control elements 36 compris 
ing a thin flexible strip 38 of an electrically non 
conductive material such as “Bakelite.' Wound 
upon this strip are two series-connected resistors 
48, 42. The resistor 4 has a value of 50 ohms 
and consists of high resistance wire closely wound 
so as to occupy a relatively Small Space for rea 
sons which will soon be apparent. The resistor 
42 on the other hand is of a lower resistance 

wire and has its turns more widely spaced. The 
end of Said resistor a spaced from the resistor 
49 is anchored to the strip 38 by an eyelet 44. 
The end of the resistor A spaced from resistor 
42 is caught under a sloping electrically con 

ductive clip 33 held to the strip 38 by an eyelet 
f 48 having an integral electiically conductive 
tail. 5. The elements 36 are removably, Snugly 
and firmly received in a circular groove 52 hav 
ing the same center as the ring 9 but of larger 
diameter. Said elements are so fashioned that 
when positioned in the groove 52 they will ex 
tend further from the panel 28 than said ring. 
The sloping clip : A S is designed so that its higher 
end is level with the top edge of the wound re 
sistors 9, 42 and its lower edge approximately 
level with a silver contact 54 at the end of the 
clock. contact arm 86 when said arm is riding on 
the ring 98. The tail 50 is curved to contact the ring 99. 
There is also inserted in the groove 52 a night 

strip 56 comprising a strip of “Bakelite' for the 
major portion of its length. On the end of the 
night strip, near morning operation of the burner, 
a long 22 ohm resistance 58 is provided similar 
to the resistance 42. This resistance has a con 
tact tail. 69 similar to the tails 50 employed on 
the elements 36. 
The several elements 3S and night strip 56 

are arranged in the groove 52 so as to leave 
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space therebetween which, as will soon be ap 
parent, govern the minimum schedule of opera 
tions of the mechanism governed by the control 
device. - - - 

The operation of the device will be considered at four different ambient temperatures, to wit: 
59 F., 40° F., 61° E., and 20 F. The switch 
handle (35 will be deemed to be set at “Auto 
At 59°.F. the outdoor element f O. will have a 

resistance of approximately 174.5 ohms. The 
compensating resistance 94 which for ordinary 
operation is set midway will have a resistance of 
5 ohms. Thus, when the contact arm 86 is riding 
on the ring 99, 179.5 ohms will be interposed in 
series between the rectifier 64, and the solenoid 
74. Under these circumstances the switch 76 will 
be closed. After the arm 86 reaches the end of 
the short. 50 ohm resistor (40 resistance will 
quickly be added to total 229.5 ohms so that when 
the arm reaches the end of said resistor f40 the 
switch 16 will still be closed. This marks the end of a predetermined minimum operating period. 
As the arm 86 travels further it will soon cut in 
0.5 ohm of the long 22 ohm resistor. 42 so that 
shortly after the arm has commenced to ride on 
said resistor f42 a total of 230 ohms will be in 
series with the solenoid 74 and cause the switch 
contacts 89, 84 to separate, shutting off the oil, burner. 
At 40. F. the outdoor element will have a re 

sistance of about 164 ohms so that the switch 76 
will remain closed until the contact arm 86 has 
moved far enough along the resistor f42 to cut 
in 11 ohms and open the contacts 80, 84. It will 
thus be seen that the length of the resistance 142 
governs the length of operation added to the min 
imum period of operation. The elements 36 may 
be set in accordance with the known demand for 
the mechanism (oil burner) regulated by the con trol device. 
At 20° F. the outside element has a resistance 

value of 153 ohms so that when the contact arm 
86 reaches the end of the resistance f42 230 ohms 
will be cut in to open the switch 76. However as 
soon as this happens the arm 86 will drop back. 
to the ring 90 and immediately reclose the switch 
thus obtaining continuous operation of the oil 
burner. 
At 61° F.the outside element has a resistance 

value of 175.5 ohms so that with the 5 ohms com 
pensating resistance 94, 180.5 ohms will be in cir 
cuit. This however is not sufficient to close the 
switch 76 after it has been opened. At this tem 
perature, therefore, the oil burner will remain off. 
By increasing or decreasing the value of the 

compensating resistor the high and low ambient 
temperature will be respectively decreased and 
raised. It will also decrease and raise, respec 
tively, the mean temperature of a building heated 
with an oilburner governed by the control device. 
The action of the night strip 56 is as follows: 
When the contact arm 86 rides on the bare por 

tion of the strip 56 it will be raised off the ring 
90 and open the energizing circuit for the sole 
noid 76 so that for a given period of time, for ex 
ample from 1 a.m. to 5 a.m. (Fig. 2) the oil 
burner will be shut off regardless of ambient tem perature, 
The foregoing is true if no resistance winding 

f58 is employed. If such winding is used, then, 
when the arm 86 rides thereon, a resistance equal 
ling the sum of the outdoor resistance f6, the 
compensating resistance 94, and the resistance   
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58 is again placed in circuit. It should be noted 
that movement of the arm 86 along the resist 
ance 58 decreases the resistance in circuit as 
contrasted to movement of the arm 86, along one 
of the resistances 42 which increases the resist 
ance in circuit. 
To explain the operation of the resistance 58 

an ambient temperature of 40° F. Will be con 
sidered. At this temperature the outside element 
O has a resistance value of 164 ohms, the Com 

pensating resistance a value of 5 ohms, and when 
the arm 86 first rides on the resistance f58, said 
resistance has a value of 22 ohms. Thus when 
said arm 86 first touches the resistance f58 a. 
total of 9 is in circuit and the Switch 6 will 
remain open. When the arm 86 reaches the mid 
dle of the resistance 58 the total resistance will 
have decreased to 180 ohms, enough to close the 
switch 76 and start the oil burner. At higher 
temperatures the burner will start later, and at 
lower temperatures earlier. 

If any Surge potential is noted which tends to 
start operation when the arm 86 first contacts 
the resistance 58, an additional short high re 
sistance (not shown) similar to the resistance 40 
can be placed at the end of the resistor 58 re 
note from the tail. 50. 

It will be understood, of course, that as long 
as the switch 56 is open, the control device will 
not function. 

It may be mentioned that variation in the rec 
tified potential arising from aging of the rectifier 
64 over long periods of time (12,000 hours) can 
be corrected by adjusting the compensating re 
sistance 94. 

It will thus be seen that there is provided a 
device Which achieves the several objects of this 
invention and which is well adapted to meet the 
conditions of practical use. 
As various possible embodiments might be made 

of the above invention and as various changes 
night be made in the embodiments above set 
forth, it is to be understood that all matters here 
in set forth or shown in the accompanying draw 
ings is to be interpreted as illustrative and not 
in a limiting sense. 

Having thus described my invention, I claim 
as new and desire to secure by Letters Patent: 

1. A control device for intermittently operat 
ing a mechanism. With respect to a predetermined 
outdoor temperature range for periods of time 
which increase in proportion to decreases of tem 
perature within said range, said device compris 
ing a control switch for turning said mechanism 
off and on and an energizing circuit including an 
electric actuating means for said Switch, the op 
eration of said actuating means being governed 
by the value of the potential applied thereto, said 
circuit including time controlled means to render 
Said actuating means operative to set said mech 
anism in operation at a preselected time of the 
day, means to Vary the potential applied to said 
actuating means in proportion to temperature, 
and time Controlled means to vary the potential 
applied to said actuating means in proportion to 
the time elapsed after a preselected period of 
tire following the beginning of a period of op 
eration of the mechanism at said preselected time 
so as to stop operation of said mechanism after 
a time lapse following the preselected period of 
time, said lapse being proportional to tempera 
ture. 

2. A control device for intermittently operat 
ing a mechanism with respect to a predetermined 
outdoor temperature range for periods of time 
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8 
which increase in proportion to decreases of terri 
perature within said range, said device compris 
ing a control switch for turning Said mechanism 
off and on and an energizing circuit including 
an electric actuating means for said switch, the 
operation of said actuating means being governed 
by the value of the potential applied thereto, said 
circuit including time controlled means to render 
said actuating means operative to set said mech 
anism in operation at a preselected time of the 
day, means to vary the potential applied to said 
actuating means in proportion to temperature, 
and time controlled means to vary the potential 
applied to said actuating means in proportion to 
the time elapsed after a preselected period of time 
following the beginning of a period of operation 
of the mechanism at said preselected time so as 
to stop operation of said mechanism after a time 
lapse following the preselected period of time, said 
lapse being proportional to temperature, said last 
named means varying the potential in a direction 
Opposite to that in which it is varied by a de 
Crease in temperature. 

3. A control device for intermittently operating 
a mechanism with respect to a predetermined 
outdoor temperature range for periods of time 
which increase in proportion to decreases of ten 
perature within said range, said device compris 
ing a control switch for turning Said mechanism 
off and on and an energizing circuit including 
an electric actuating means for said switch, the 
operation of said actuating means being governed 
by the value of the potential applied thereto, said 
circuit including time controlled means to render 
said actuating means operative to set said mech 
anism in operation at a preselected time of the 
day, means to vary the potential applied to Said 
actuating means in proportion to temperature, 
and time controlled means to vary the potential 
applied to said actuating means in proportion to 
the time elapsed after a preselected period of 
time following the beginning of a period of Op 
eration of the mechanism at said preselected time, 
said last named means varying the potential in 
a direction opposite to that in which it is varied 
by a decrease in temperature So as to stop opera 
tion of said mechanism after a time lapse follow 
ing the preselected period of time, Which lapse is 
inversely proportional to temperature. 

4. A control device for intermittently operating 
a mechanism. With respect to a predetermined 
outdoor temperature range for periods of time 
Which increase in proportion to decreases of tem 
perature within said range, said device compris 
ing a control SWitch for turning said mechanism 
off and on and an energizing circuit including 
an electric actuating means for said SWitch, the 
operation of said actuating means being governed 
by the value of the potential applied thereto, said 
circuit including a plurality of time controlled 
means to render Said actuating means Operative 
to set said mechanism in Operation at different 
preselected times of the day, means to vary the 
potential applied to said actuating means in pro 
portion to temperature, and a plurality of time 
controlled means to vary the potential applied to 
said actuating means in proportion to the time 
elapsed after preselected periods of time follow 
ing the beginnings of periods of operation of the 
mechanism at said preselected times so as to stop 
operations of said mechanisms after time lapses 
following the preselected period of time, which 
lapses are inversely proportional to temperature, 
said last named means varying the potential in 
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a direction opposite to that in which it is varied 
by a decrease in temperature. 

5. A control device for intermittently operat 
ing a mechanism with respect to a predetermined 
outdoor temperature range for periods of time 
which increase in proportion to decreases of tem 
perature Within said range, said device compris 
ing a control switch for turning said mechanism 
(off and on and an energizing circuit including 
an electric actuating means for said switch, the 
Operation of said actuating means being governed 
by the value of the potential applied thereto, said 
circuit including time controlled means to ren. 
‘der Said actuating means operative to set said 
mechanism in operation at a preselected time 
of the day, means to Vary the potential applied 
to said actuating means in proportion to ten 
perature, and time controlled means to vary the 
potential applied to said actuating means in pro 
portion to the time elapsed after a preselected 
period of time following the beginning of a pe 
riod of operation of the mechanism at said pre 
selected time so as to stop operation of said mech 
anism after a time lapse following the preselected 
period of time, which lapse is proportional to 
temperature, said last named means varying the 
potential in a direction opposite to that in Which 
it is varied by a decrease in temperature, the over 
all change in potential effected by the potential 
varying temperature responsive means Over its 
full range of operation being of the same order 
as the over-all change in potential effected by 
the potential varying time controlled means over 
the latter's ful range of operation. 

6. A control device for intermittently operat 
ing a mechanism. With respect to a predeter 
mined outdoor temperature range for periods of 
time which increase in proportion to decreases 
of temperature within said range, said device 
comprising a control Switch for turning said 
mechanism off and on and an energizing circuit 
including an electric actuating means for said 
SWitch, the Operation of Said actuating means 
being governed by the value of the potential ap 
plied thereto, said circuit including time con 
trolled means to render said actuating means Op 
erative to set said mechanism in operation at a 
preselected time of the day, means to vary the 
potential applied to said actuating means in pro 
portion to temperature and in such direction upon 
a decrease in temperature as to inhibit an ac 
tuation of the Switch which would stop the mech 
anism from operating, and time controlled means 
to vary the potential applied to said actuating 
means in proportion to the time elapsed after a 
preSelected period of time following the begin 
ning of a period of operation of the mechanism 
at Said preselected time and in a direction op 
posite to that in which it is varied by a de 
crease in temperature So as to stop operation of 
Said mechanism after a time lapse following the 
preselected period of time, which lapse is in 
versely proportional to temperature, whereby a 
change in the potential applied to said actuat 
ing means, which change is effected by the po 
tential varying temperature responsive means 
and results from a decrease in temperature, is 
counteracted with the passage of time following 
Said preselected period of time by the change in 
potential which is effected by the potential vary 
ing time controlled means, and the period of op 
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10 
eration of Said mechanism thus increased upon 
a decrease in temperature. 

7. A control device as set forth in claim 6 
wherein the potential varying temperature re 
Sponsive means and the potential varying time 
controlled means are variable impedances. 

8. A control device as set forth in claim 6 
Wherein the potential varying temperature re 
Sponsive means and the potential varying time 
controlled means are variable resistances. 

9. A control device as set forth in claim 6 
Wherein the potential governing the operation of 
the actuating means is such that the change in 
potential effected by the potential varying tem 
perature responsive means at temperatures above 
the predetermined temperature range renders the 
first named time controlled means ineffective to 
Set the mechanism in operation at a preselected 
time of the day. 

10. A control device as set forth in claim 6 
wherein the potential governing the operation of 
the actuating means is such that the change in 
potential effected by the potential varying tem 
perature responsive means at temperatures be 
loW the predetermined temperature range ren 
ders the potential varying time controlled means 
ineffective to stop operation of the mechanism. 

ll. A control device for intermittently operat 
ing a mechanism with respect to a predeter 
mined Outdoor temperature range for periods of 
time which increase in proportion to decreases 
of temperature within said range, said device 
comprising a control switch for turning said 
mechanism off and on and an energizing circuit 
including an electric actuating means for said 
switch, the operation of said actuating means 
being governed by the value of the potential ap 
plied thereto, Said circuit including time con 
trolled means to render said actuating means op 
erative to set said mechanism in operation at a, 
preselected time of the day, and time controlled 
means for varying the potential applied to said 
actuating means in such manner as to cause in 
terruption of the Operation of Said mechanism 
after an interval, determined by temperature, 
starting after a preselected period of time foll 
lowing the beginning of a period of operation of 
the mechanism at Said preselected time. 

WILLIAM SAMBUR, 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
Re. 16,985 Shultz ------------- June 5, 1928 
1921,343 Burkholder --------- Aug. 8, 1933 
2,136,753 Penn --------------- Nov. 15, 1938 
2,220,028 Smith ------------- Oct. 29, 1940 
2,257,471 McGrath ----------- Sept. 30, 1941 
2,274,938 Ray ---------------- Mar. 3, 1942 
2,291,840 Spangenberg ------- Aug. 4, 1942 
2,298,323 Wheeler ------------ Oct. 13, 1942 
2,308,318 Sparrow ----------- Jan. 12, 1943 
2,344,820 Kearsley ----------- Mar. 21, 1944 
2,344,991 Lilja -------------- Mar. 28, 1944 

FOREIGN PATENTS 
Number Country Date 

446,168 Great Britain ------- Apr. 20, 1936   


