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To all whom it may conce?: 0 
Beit known that I, CARL B. AUEL, a citi. 

zen of the United States, and a resident of 
Wilkinsburg, in the county of Allegheny and 

5 State of Pennsylvania, have invented a new 
and useful Improvement in Temperature 
Regulating Devices, of which the following is a specification. 
My invention relates to temperature-regu 

10 lating devices, and particularly to devices 
for controlling the admission of a fluid to 
a burner for the purpose of maintaining a 
uniform temperature. 
The object of my invention is to provide 

15 a device of the above indicated character 
which is automatic in its operation and 
which possesses unique protective features. 
Temperature regulating devices are old 

in the art. However, those heretofore con 
20 structed are not entirely automatic in their 

operation. Frequently, the batteries which 
supply the control circuit are exhausted by 
reason of the interrupting of the main oper 
ating circuit at various times. . 

25 It is the purpose of my invention to pro 
vide a device which is electrically operated 
and controlled and to so arrange the circuits 
of the same that the batteries supplying the 
control circuit will not be exhausted in case 
the main operating circuit is interrupted 
at any time, and also to provide means for 
interrupting the circuit through the bat 
teries after the control circuit has operated. 
The single figure of the accompanying 

35 drawing is a diagrammatic view of circuits 
and apparatus embodying my invention. 
Athermoelectric generator or pyrometer 

1 is electrically connected to the armature, 2 
of a motor meter 3 which comprises, besides 

40 the armature 2, a permanent magnet 4 and 
a shaft 5. A spring 6 has its inner end con 
nected to the shaft 5 and its outer end to a 
stationary member 7. A switch blade 8 is 
also operatively connected to the shaft 5 for 

45 engaging either of two stationary contact 
terminals 9 and 10. Two electromagnetic 
switches 11 and 12 respectively comprise sta 
tionary core members 13 and 14, movable 
core members 15 and 16, coils 17 and 18, 

50 Springs 19 and 20 and movable contact mem. 
bers 21 and 22. The movable contact mem 
bers 21 and 22 respectively engage station 
ary contact terminals 23 and 24. 

30 

An electro-magnetically operated valve 
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mechanism 25 comprises a valve chamber 55 
26, a piston valve 27 that is operatively con 
nected to a rod 28 upon which is mounted 
a Weight member 29, bridging contact mem 
bers 30, 31, 32 and 33, and the movable core . 
member 34 of an electromagnet 35 the wind- 60 
ing 36 of which is supplied with energy 
from a main circuit 37, and the energization 
of which is controlled by the electromag 
netic switches 11 and 12, according to the 
temperature to which the pyrometer 1 is sub- 65 jected. 
Two stationary contact terminals 38 and 

39 are respectively connected to the sta 
tionary terminal members 23 and 24 of the 
electromagnetic switches 11 and 12 and are 70 
connected together by the bridging contact 
member 30 at such times as the electromag 
net 35 is energized. When the electromag 
net 35 operates, two stationary terminals 40 
and 41 are connected together by the bridg- 75 
ing contact member 31. Two stationary ter 
minals 42 and 43 are connected together by 
the bridging contact member 32, and the 
stationary terminals 44 and 45 are con 
nected together by the bridging contact 80 
member 33 when the electromagnet 35 is de 
energized, as will be seen from the drawing. 
One terminal of the winding 36 of the 

electromagnet 35 is connected to the positive 
conductor of the main circuit 37 and its 85 
other terminal is connected to the terminal 
member 44 and to one terminal of a non 
inductive resistor 46. The other terminal of 
the resistor is connected to the conductor 
which connects the contact terminal 39 to. 90 
the contact terminal 24. The contact ter 
minal 45 is also connected to the conductor 
which joins the contact terminals 39 and 24. 
The contact terminals 40 and 42 are electri 
cally connected together and to a stationary 
terminal member 47 of a switch 48 the mov 
able member 49 of which is operatively 
connected to a movable core member 50 of 
an electromagnet 51 the winding 52 of which 
is excited from the main circuit 37. The 100 
movable contact member 49 of the switch 
48 is electrically connected to one terminal 
of a battery 53, the other terminal of which 
is connected to the switch blade 8. One ter 
minal of the coil 17 is connected to station- 105 
ary contact terminal 9, and one terminal of 
the coil 18 is connected to contact terminal 
10. The other terminals of the coils 17 and 
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18 are respectively connected to the station 
ary contact terminals 41 and 43. The mov 
able contact members 21 and 22 are electri 
cally connected to the negative conductor 
of the main circuit 37, for reasons herein 
after set forth. Assuming that the switch blade 8, the rod 
28, the movable contact member 49 and the 
movable members 15 and 16 of the electro 
magnetic Switches 11 and 12 are in the posi 
tions shown in the drawing, and also that 
the pyrometer 1 has been inserted in a recep 
tacle (not shown) containing a molten ma 
terial which is to be kept at a constant tem 
perature, my invention operates as follows: 
When the temperature of the hot junctions 

of the pyrometer 1 decreases by reason of 
the cooling of the molten metal in which it 
is immersed, a decreased current will flow 
through the armature 2 which is not suffi 
cient to Operate it in opposition to the force 
of the spring 6. The spring will therefore 
rotate the armature until the contact blade 8 
engages the contact terminal 10. The en 
gagement of the contact blade 8 with the 
contact terminal 10 completes an electric cir 
cuit through the coil 18, the contact termi 
nals 42 and 43, bridging member 32, switch 
48 and battery 53 to energize the electro 
magnetic switch 12 which operates to effect 
engagement of the contact members 22 and 
24. Engagement of the contact members 22. 
and 24 completes a circuit through the coil 
36 of the electromagnet 35 to attract the 
movable member 34 upwardly, thus moving 
the piston valve 17 in the valve chamber 26 
to open the valve and cause the bridging con 
tact members 30, 31, 32 and 33 to assume the 
positions shown in dotted lines. Since the 
valve chamber 26 is connected by a pipe 55 
to a burner 56 for heating the molten metal 
in which the thermo-electric generator is im 
mersed, the opening of the valve to admit 
more gas causes the hot junction of the py 
rOmeter 1 to increase in temperature and an 
increased current to flow through the arma 
ture 2 which is sufficient to overcome the 
force of the spring 6 and cause the switch 
blade 8 to engage the contact terminal 9. 
When the switchblade 8 engages the contact 
terminal 9, a circuit is completed through 
the coil 17, terminal members 40 and 41, 
bridging member 31, the switch 48, and the 
battery 53. The energization of the coil 17 
callses disengagement of the contact mem 
bers 21 and 23, thus opening the circuit 
through the coil 36. The deemergization of 
the electromagnet 35 allows the weight 29 to 
move downwardly, carrying therewith the 
piston 27 for the purpose of closing the valve 
chamber 26, as will be understood by those 
versed in the art. However, a relatively 
small by-pass 57 around the valve chamber 
26 prevents the complete cutting off of the 
gas, allowing a pilot flame to burn continu 
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ously so that when gas is again admitted 
through the valve chamber 26, it will be 
ignited. 
If the voltage impressed upon the main 

circuit 37 is interrupted while the switch 
blade 8 is in engagement with the terminal 
10, the switch 48 will be opened by reason 
of the contraction of a spring 54 with which 
it is provided, thus opening the circuit 
through the battery 53 to prevent the same 
from being unduly discharged while the cir 
cuit 37 is interrupted. If the voltage im 
pressed upon the main circuit 37 is inter 
rupted while the switch blade 8 is in engage 
ment with the contact terminal 9, the coil 36 
will be deenergized and the weight 29 be al 
lowed to move downwardly, carrying the rod 
28 and the piston 27 to close the valve cham 
ber 26, as hereinbefore described. When the 
bridging member 31 moves downwardly, it 
interrupts the circuit through the battery 53, 
thus protecting the same from being unduly 
discharged. When the winding 36 is ener 
gized, the circuit through the battery 53 is 
interrupted, by reason of the disengagement 
of the bridging member 32 from the termi 
nals 42 and 43. Thus, the battery 53 is pre 
vented from becoming discharged by reason 
of its being disconnected immediately after 
it supplies current to the control circuit. 
While I have described my invention in its 

preferred form and with respect to a par 
ticular use of the same, it is of course, not so 
limited, but it is capable of various modifica 
tions within the scope of the appended 
claims. 

I claim as my invention: 
1. In a temperature regulating device, the 

combination with an electric motor, of an 
electromagnetically operated valve, a ther 
mo-electric generator operatively connected 
to said motor, a plurality of electromagnets 
controlled by said motor and controlling 
said electromagnetically operated valve and 
means, independent of the said motor, for 
interrupting the circuits through the said 
electromagnets. 

2. In a temperature-regulating device, the 
combination. With an electro-responsive de 
vice, of an electromagnetically operated 
valve, a thermal-responsive device adapted 
to actuate the electro-responsive device, a 
plurality of electromagnets controlled by the 
electro-responsive device and adapted to con 
trol the said valve, and an auxiliary means 
for automatically interrupting the circuits 
comprising the electromagnets under prede 
termined conditions. 

3. In a temperature-regulating device, the 
combination with an electro-responsive de 
vice, of an electromagnetically operated 
valve, a thermal-responsive device adapted 
to actuate the electro-responsive device, a 
plurality of electromagnets controlled by the 
electro-responsive device and adapted to con 
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trol the said valve, and independent electro 
magnetic means for automatically interrupt 
ing the circuits of the controlling electro 
magnets under predetermined conditions. 
4. A temperature regulating device com 

prising an electric motor, a thermo-couple 
operatively connected thereto, a plurality 
of electromagnets controlled by the said mo 
tor, a source of electromotive force for said 
electromagnets, a second source of electro 
motive force, means for interrupting said 
first source of electromotive force without 
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interrupting said second source of electro 
motive force, and an electromagnetically op 
erated valve operatively connected to said 
second source of electromotive force. , 

5. A temperature regulating device com 
prising an electric motor, means for operat 
ing the same, a plurality of separately ener 
gized electric circuits controlled by said mo 
tor, a plurality of electromagnets in one of 
said electric circuits, an electromagnetically 
operated valve controlled by the electro 
magnets, and means for interrupting said 
electric circuit of the controlling electro 
magnets when the voltage applied to the 
electromagnetically controlled valve is re 
duced to a predetermined value. 

6. A temperature regulating device com 
prising a thermo-electric generator, a plu 
rality of separately energized electric cir 
cuits, electromagnetic switches in said cir 
cuits, means operatively connected to said 
generator for controlling said electromag 
netic switches, a source of electromotive 
force, an electromagnetically operated valve 
connected thereto, and means for deenergiz 
ing the said electromagnetic switches when 
said source of electromotive force is inter rupted. 

7. A temperature regulating device com 
prising an electric motor, a thermo-couple 
operatively connected thereto, a plurality 
of electromagnets controlled by said motor, 
a source of electromotive force for said elec 
tromagnets, a second source of electromotive 
force, means for interrupting said first 
source of electromotive force when said sec 
ond source of electromotive force is inter 
rupted, an electromagnetically operated 
valve operatively connected to said second 

source of electromotive force, and means for 
interrupting said first source of electromo 
tive force when said electromagnetically op 
erated valve operates, 

8. A temperature regulating device com 
prising an electric motor, a thermo-couple 
operatively connected thereto, a plurality of 
electromagnets controlled by said motor, a 
Source of electromotive force for said elec 
tromagnets, a second source of electromo 
tive force, means for interrupting said first 
Source of electromotive force when said sec 
ond source of electromotive force is inter 
rupted, an operating electromagnet, a valve, 
operatively connected thereto, and means for 
closing said valve when the said operating electromagnet is de&nergized. 

9. In a temperature-regulating device, the 
combination with an electro-responsive de 
vice, of an electromagnetically operated 
valve, a thermal-responsive device adapted 
to actuate the electro-responsive device, a 
plurality of electromagnets controlled by the 
electro-responsive device and adapted to con 
trol the said valve, and means independent 
of the said electro-responsive device for in 
terrupting the circuits of the electromagnets 
When the voltage that is applied to the elec 
tromagnetically operated valve is reduced 
to a predetermined value. 

10. In a temperature-regulating device, 
the combination with an electro-responsive 
device, of an electro-magnetically operated 
valve, a thermal-responsive device adapted 
to actuate the electro-responsive device, a 
plurality of electromagnets controlled by the 
electro-responsive device and adapted to con 
trol the said valve, and means independent 
of the said electro-responsive device for in 
terrupting the circuits of the electromagnets 
when the voltage that is applied to the elec 
tromagnetically operated valve falls to its 
Zero value. 
In testimony whereof, I have hereunto 

subscribed my name this 25th day of Mar. 
1914. 

CARLB. AUEL. 
Witnesses: 

ALEX. J. AIRSTRO, 
B. B. HINEs. 
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