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UNITED STATES PATENT OFFICE. 
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1,204,31. Specification of Letters Patent. Patented Nov. 14, 1916. 
Application fled February 21, 1916. Serial No. 79,502. 

To all whom it may concern: 
Be it known that we, THADDEUs F. BAILY 

and FRANK. T. CoPE, citizens of the United 
States, both residing at Alliance, in the 
county of Stark and State of Ohio, have in 
vented a new and useful Control-Wiring 
for Electric Heating Devices, of which the 
following is a specification. 
This invention relates to control wiring 

for electric heating devices and has more 
especial reference to a system of wiring ar 
ranged to electrically control the tempera 
ture of a furnace or the like. 
The object of this invention is to provide 

a system of control wiring by means of 
which the temperature of a furnace or the 
like may be electrically controlled. 
A further object is to provide in combi 

nation with an electrically heated chamber 
a system of wiring controlled by a heat 
measuring device connected to said chamber. 
With these objects in view the invention 

consists in the novel construction and ar 
rangement of parts, hereinafter described, 
illustrated in the accompanying drawings, 
and particularly pointed out in the appended 
claims, it being understood that various 
changes in the form, proportions, size and 
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ing device. 

minor details of construction may be made 
within the scope of the appended claims 
without departing from the spirit or sac 
rificing any of the advantages of the inven 
tion. 

In the accompanying drawing the figure 
represents a diagrammatic view of control 
wiring for a furnace and the like construct 
ed in accordance with our invention. - 

Similar numerals of reference indicate 
corresponding parts throughout the figure 
of the drawing. 

Referring more especially to the construc 
tion illustrated in the accompanying draw 
ing, the numeral 1 indicates a furnace or 
the like adapted to be heated by means of 
the coil 2 or an equivalent electrical heat 

The thermo-couple 3, of any 
ordinary construction, is connected by 
means of wires 4 and 5 with a measuring in 
strument such as the pyrometer 6, the needle 
7 of which is controlled in the usual man 
ner by the temperature of the thermo 
couple 3. 

The needle 7 of the pyrometer is adapted 
to contact, as it is moved by changes in 
temperature in the furnace, with a plurality 
of electrical contacts 8, 9 and 10. As the 
temperature in the furnace drops the needle 
will contact with the plate 8 and as the tem 
perature increases the needle will be moved 
to contact, first with the plate 9 and then 
with the plate 10. 
A wire 11 leads from a source of electrical 

current to the needle 7 of the pyrometer. 
From the contact plate 8 a wire 12 leads to 
the coil 13 of a solenoid provided with a 
plunger 14, a wire 15 connecting said coil 
with the coil 16 of a similar solenoid which is provided with a reciprocating plunger 17. 
The wire 15 is connected by means of a 
wire 18 with the wire 19 upon the other side 
of the line, said last named wire leading 
back to the source of electrical supply. 
The contact 9 is connected by means of a 

wire 20 with the coil 21 of a solenoid pro 
vided with a plunger 22, said coil being con 
nected by means of a wire 23 with a similar 
coil 24 of the solenoid provided with the 
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reciprocating plunger 25. The wire 19 lead 
ing from the other side of the line is con 
nected to the wire 23 and the wire 20 is 
connected by means of a wire 26 to the coil 
16. The coil 24 is connected by means of a 
wire 27 with the contact plate 10. 
A wire 28 leads from a source of electri 

cal supply to the resistance coil 2, the wire 
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29 from the other side of said line being 
connected to the armature 30 of the solenoid 
31. Fuses 32 are provided in the line above 
mentioned and the usual switch is indicated 
by the numeral 33. The armature 30 is 
adapted to contact with the point 34, the 
wire 35 connecting said point with the ar 
mature 36 of the solenoid 37, said last 
named armature being adapted to contact 
with the points 38 and 39 which are con 
nected respectively to the extremity and to 
a point intermediate the ends of the re 
sistance coil 2 by wires 40 and 41. 
A wire 42 is connected to the wire 29 or 

leads from some other source of electrical 
supply and is connected to the solenoid 37, 
a wire 43 leading from said wire to the sole 
noid 31. A wire 44 connects the solenoid 31 
with the spring arm 45 of a Switch com 

90 

95 

100 



5 

25 

30 

35 

... 4 

45 

5 

6 

f 

posed of said spring arm, which is normally 
located in the position shown in the draw 
ings, and the rigid arm 46. A wire 47 con 
nects said rigid arm to the spring arm 48 of 

is a similar switch the rigid arm 49 thereof be 
ing connected by means of a wire 50 with 
the solenoid 37. The wire 47 is connected to 
the wire 28 of the supply line by means of a 
wire 51. 
The plungers 22 and 25 are pivotally con 

nected to opposite extremities of the lever 
52, said lever being pivoted intermediate its 
extremities at 53 and provided with a rock 
arm 54, said rock arm being provided with 
an insulated tip 55 adapted to contact with 
the spring arm 45 to move said spring arm 
into contact with the arm 46. A similar 
lever 56 is pivotally connected at its ex 
tremities to the plungers 14 and 17, said 
lever being pivoted intermediate its ends at 
57 and provided with a rock arm 58, said 
rock arm having an insulated tip 59 adapted 
to contact with the spring arm 48 to move 
said arm into contact with the arm 49. 

In operation, the device is designed to 
maintain, as nearly as possible, an even tem 
perature within the furnace or other heating 
chamber. When the temperature within the 
furnace drops, the needle 7 will be moved 
into contact with the plate 8, the path of 
the current from the wires 19 and 1 then 
being up through the needle to the plate 8 
through the coil 13 and back through the 
wire 18 to the other side of the line. The 
current follows this path from the coil 13 
because it has comparatively no resistance 
as compared with the resistance through the 
coils 21 and 16. As the coil 13 is energized 
the plunger 14 is moved into said coil rock 
ing the lever 56 and closing the circuit 
through the switch arms 48 and 49 as illus 
trated in the drawing. The current from 
the wire 51 will then pass through the wire 
47 to the closed switch and through the wire 
50 to the coil 3 and then back through the 
wire 42 to the other side of the line. As the 
coil 37 is thus energized the armature 36 
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will be moved into contact with the point 
39, the current from the wire 29 thus pass 
ing through the armature 30 and wire 35 to 
the armature 36 and thence through the wire 
41 to the heating coil 2, and then back 
through the wire 28 to the other side of the 
line, thus increasing the current £iowing 
through coil 2, due to this lowering of the 
resistance and naturally increasing the heat 
ing effect of the coil by reason of the in 
creased wattage taken by same. As the 
temperature of the furnace increases the 
thermo-couple will operate the pyrometer 6, 
the needle moving into contact with the 
piate 9 at which time the current from the 
wire 11 will fow through the needle to the 
wire 20, part of the current flowing through 

65 the wire 26 to the coil 16 2.d then to the 

320473. 

wire 18 to the other side of the line and part 
of the current flowing through the coil 21 
and wire 23 to the wire 19; that is the cur 
rent divides, half of it going through each 
of the coils 16 and 21. There is no disad 
vantage in the current flowing through the 
coil 21 at this time as it does not actuate the 
plunger in the coil 21, since said plunger is 
already in the position shown. The plunger 
17 in the coil 16, however, is moved into 
the coil as said coil is energized thus mov 
ing the rock arm 58 out of engagement with 
the spring arm 48 and opening the switch. 
If the heat within the furnace continues to 
increase the needle 7 will be moved into 
contact with the plate 10 at which time 
the current from the wire 11 will flow 
through the needle and through the wire 
27 through the coil 24 and then to the wire 
19 to the other side of the line, thereby 
energizing the coil 24 and changing the po 
sition of the plunger 25 thus rocking the 
lever 52 and bringing the rock arm 54 into 
contact with the spring arm 45 moving said 
arm into contact with the arm 46. The cur 
rent from the wire 51 thus passes to the 
wire 44, the switch being closed and through 
the coil 31 energizing said coil, the plun 
ger thereof being moved into the coil thus 
raising the armature 30 out of contact with 
the point 34, breaking the circuit from th 
wire 29, to the heating coil 2. 
The coil 21 will be energized as the needle. 
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falls back to the contact 9 the plunger 22 
thereof being in position to operate but the 
current passing through the coil 16 does not 
move the plunger 17 thereof as said plunger 
is already into the coil as far as it can go. 
The switch arms 45 and 46 thus being sepa 
rated and the Switch arms 48 and 49 having 
already been separated the armattire 30 will 
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drop into contact with the point 34 and the 
armature 36 will drop into contact with the 
point 38 the current from the wire 29 pass 
ing to the wire 40 and through the entire 
length of the coil 2 and back to the wire 28 
to the other side of the line. If the needle 
falls back to the point 8 the current will 
flow through the coil 13 and draw the plun 
ger 14 down as above described. 
Although the drawings and above speci 

fication disclose the best mode in which 
we have contemplated embodying cur in 
'ention we desire to be not limited to the 
details of such disclosure, for, in Šhe further 
practical application of our invention, many 
changes inform and construction. In 2y be 
inade, as circumstances require or experi 
eage suggests, without departing from the 
spirit of the invention, within the Scogs of 
She appended claims. 
We claim:- 
1. The combination of a heating ch: 

ber, an electric resistance element. 
therein, a wice ieading from a 
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said temperature measuring device 
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electrical supply to one extremity of said 
resistance element, a second wire leading 
from the other extremity of said resistance 
element to a contact point, a third wire lead 
ing from a point intermediate the extremi 
ties of said resistance element to a second 
contact point, a circuit closing device ar 
ranged to contact with either of said contact 
points, a wire leading from said circuit 
closing device back to the source of elec 
trical supply, a temperature measuring de 
vice connected to said heating chamber and 
means controlled by said temperature meas 
uring device for moving said circuit closing 
device into contact with either of said con 
tact points. 

2. The combination of a heating cham 
ber, an electric resistance element located 
therein, a wire leading from a source of 
electrical supply to one extremity of said 
resistance element, a second wire leading 
from the other extremity of said resistance 
element to a contact point, a third wire lead 
ing from a point intermediate the extremi 
ties of said resistance element to a second 
contact point, a circuit closing device ar 
ranged to contact with either of said con 
tact points, a wire leading from said circuit 
closing device, a switch connected to said 
last named wire, a wire leading from said 
switch back to the source of electrical sup 
ply, a temperature measuring device con 
nected to said heating chamber, means con 
trolled by said temperature measuring de 
vice for moving said circuit closing device. 
into contact with either of said contact 
points and means controlled by said tem 
perature measuring device for operating 
said switch. - 

3. The combination of a heating cham 
ber, an electric resistance element located 
therein, a wire leading from a source of 
electrical supply to one extremity of said 
resistance element, a second wire leading 
from the other extremity of said resistance 
element to a contact point, a third wire lead 
ing from a point intermediate the extremi 
ties of said resistance element to a second 
contact point, a circuit closing device ar 
ranged to contact with either of said con 
tact points, a wire leading from said circuit 
closing device back to the source of elec 
trical supply, a magnet arranged to operate 
said circuit closing device, a second circuit 
adapted to energize said magnet, a tempera 
ture measuring device connected to said 
heating chamber and means controlled by 

for 
opening and closing said second circuit. 

4. The combination of a heating chamber, 
an electric resistance element, located in 
said heating chamber, a wire leading from 
a source of electrical supply to one extremity 
of said resistance element, a second wire 
leading from the other extremity of said re 
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sistance element to a contact point, a third 
wire leading from a point intermediate the 
extremities of said resistance element to a 
second contact point, a circuit closing de 
vice arranged to contact with either of said 
contact points, a wire leading from said 
circuit closing device, a switch connected to 
said last named wire, a wire leading from 
said switch back to the source of electrical supply, a magnet arranged to operate said 
circuit closing device, a second magnet ar 
ranged to operate said switch, a second cir 
cuit adapted to energize said first magnet, 
a third circuit adapted to energize said sec 
ond magnet, a temperature measuring device 
connected to said heating 
means controlled by said temperature meas 
uring device for opening and closing said 
second and third circuits. 

5. The combination of a heating chamber, 
an electric resistance element located in said 
heating chamber, a wire leading from a 
source of electrical supply to one extremity 
of said resistance element, a second wire 
leading from the other extremity of said 
resistance element to a contact point, a third 
wire leading from a point intermediate the 
extremities of said resistance element to a 
second contact point, a circuit closing de 
vice arranged to contact with either of said 
contact points, a wire leading from said cir 
cuit closing device, a switch connected to 
said last named wire, a wire leading from 
said switch back to the source of electrical supply, a magnet arranged to operate said 
circuit closing device, a second magnet ar 
ranged to operate said switch a second cir 
cuit adapted to energize said first magnet, a 
third circuit adapted to energize said second 
magnet, normally open switches in said sec 
ond and third circuits, a temperature meas 
uring device connected to said heating cham 
ber and means controlled by said tempera 
ture measuring device for closing said nor 
mally open switches. 

6. The combination of a heating chamber, 
an electric resistance element located therein, 
a wire leading from a source of electrical 
supply to one extremity of said resistance 
element, a second wire leading from the 
other extremity of said resistance element to 
a contact point, a third wire leading from a 
point intermediate the extremities of said 
resistance element to a second contact point, 
a circuit closing device arranged to contact, 
with either of said contact points, a wire 
leading from said circuit closing device, a 
switch connected to said last named wire, a 
wire leading from said switch back to the 
source of electrical supply, a temperature 
measuring device connected to said heating 
chamber, means controlled by said tempera 
ture measuring device for moving said cir 
cuit closing device into contact with said 
second nated con&act, goint, as the tempera 
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ture of the heating chamber is lowered, 
means controlled by said temperature meas 
uring device for moving said circuit closing 
device into contact with said first named 

5 contact point as the temperature of the heat 
ing chamber is raised and means controlled 
by said temperature measuring device for 

opening said switch as the temperature of 
Said heating chamber continues to increase. 
In testimony that we claim the above we 10 

have hereunto subscribed our names. 

THADEDEUS F. BALY. 
FRANK E. COPE. 


