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For a detailed description of the present form 
of my invention, reference may be had to the 
following Specification and to the accompany 
ing drawing forming a part thereof, said draw 
ing being a diagrammatic illustration of a circuit 
modified to Conform to the invention. 
My invention arose from experience with a 

Standard thermostatic equipment which gave 
trouble because of the frequent giving out of 
thermostat tubes constantly requiring their re 
placement. The reason for Such trouble was 
not apparent, but, by a Series of tests the cause 
Was finally ascertained, and the device of the 
present application has proved to be an effective 
remedy therefor. I speak of the trouble as a 
giving out of the thermoStat. By this I do not 
limit myself to the breakage of its glass tube 
but include as more important the formation 
Of a Scum or Oxide on top of the mercury caus 
ing the mercury to stick in the bore of the ther 
nonetter. 
This mysterious failure of the thernostat to 

properly function necessitated constant close in 
Spection, and involved the expense of frequent 
replacements of the defective instruments. In 
the course of experiments initiated to discover 
the cause of Said failing, I ascertained that it 
WaS due to inductive disturbances at the relay 
coil controlled by the thermostat which occurred 
when the trolley passes under a section insula 
tor in the trolley Wire, Or When the line-break 
er on the car WaS tripped by excessive Speed. 
My invention lies in the discovery of the cause 
of the trouble and the application of certain 
remedial expedients to the cause, to-Wit, the 
employment in the relay which the thermostat 
controls of a copper tube on Which the coil 
thereof is Wound, and a rearrangement of its 
connection in a way to reduce the amperes and 
Wolts of the relay. 

Referring to the drawing, F designates the 
heater which receives current from the trolley 
H through the conductor 10, line breaker B and 
conductor 11. The circuit breaker is controlled 
by a circuit from the trolley H, which includes 
resistor D, fuse 12, coil G. having a core con 
nected with the movable member of the circuit 
breaker, and resistance E, which latter is 
grounded. The thermostat. A has one terminal 
grounded in the usual manner at 13, the other 
terminal being connected with the conductor 
4. Which is connected with one end of coil G 
by means of a conductor 15, and intermediate 
branches 16 and 17. The branch 16 includes 
the relay coil C and the branch 17 includes a 

(C. 175-320) 

resistor L, which by-passes the coil C. It will 
be observed that the grounded resistance E is 
connected to the circuit between the coil G and 
the branch Wires 16 and 17. The coil C con 
trols a circuit closer M which is included in a 
branch circuit comprising conductor 18, So con 
Inected with the circuit through resistor D as to 
by-pass the coil G, and also includes contacts 
19 and 20, and conductor 21 which joins the 
branch Wires 16 and 17 at a position between 
the coil C and the grounded resistor E. The 
coil C is wound upon the tube K of heavy 
copper. 
From the foregoing, it Will be noted that the 

relay C is coninected to the circuit at a point 
between the circuit breaker G and the ther 
mostat A, while a 250-ohm resistor L, which 
shunts the coil C is also permanently connected 
in the circuit. 
In operation, a SSunning the Space that is to 

be heated is cold, the circuit from trolley H. 
will be through resistor D, coil G, and resist 
ance E to ground. When the coil G is energized 
the circuit breaker is operated to close the cil 
cuit directly from trolley H to heater F. As 
the temperature rises, the thernOStat A. Will even 
tually close its circuit, whereupon current will 
first flow from coil G through the branch cir 
cuit indicated by Wire 5, branch Wires 16 and 
17 (including coil C and resistance L.), con 
ductor 14 and thernostat to ground. The in 
stant that coil C is energized, the circuit is 
closed at M, Whereupon the current from trolley 
H will by-pass the coil G and Will flow through 
wire 18, circuit closer M to the branch Wires 16 
and 17 and thence to the thernostat and ground, 
through the course already described. As long 
as coil C is energized, the circuit which by 
passes coil G. Will be maintained, but upon break 
ing of the circuit at the thermostat, the coil C 
becomes deemergized, thereby breaking the by 
passing circuit at the circuit closer M, and re 
energizing the coil G, So as to again close the 
circuit to the heater F. 
While it has not been definitely ascertained 

just why this circuit arrangement correctS the 
above described conditions which inpair and in 
fact actually pirevent the proper functioning of 
the thernostat, it is believed to be due to the 
reduction of inductive kick in the coil C pro 
duced by the absorption of Self-inductive ef 
fects in the coil by the copper tube K, and by 
the reduced Voltage of the coil C upon the ther 
mostat contacts produced by these aforesaid con 
nections. The said voltage is reduced to ap 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 



O 

2 
proximately 22 volts in the new organization as 
compared with 100 volts in the old one. This 
theory, as above expressed, is Subject to modi 
fication and therefore is not intended to be bind 

2. 
What I claim as new and desire to Secure by 

Letters Patent is: 
1. In a thermostatic relay circuit, a relay mag 

net consisting of a coil wound upon a tubular 
metallic core capable of absorbing Self-induc 
tive effects of said coil, a grounded thermostat 
connected with one end of the coil, means COin 
necting the other end of the coil With a Source 
of electrical energy, and Voltage reducing means 
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by-passing the coil and also in circuit with said 
thermostat and in Series with Said cource of elec 
trical energy. 

2. In a thermostatic relay circuit, a relay 
magnet consisting of a coil wound upon a tubu 
lar metallic core capable of absorbing Self-in 
ductive effects of said coil, means providing a 
Source of electrical energy, means connecting Said 
coil in series with said thermostat and said Source 
of electrical energy, and a branch circuit also 
in series with said source of energy and said 
thermostat and by-passing said coil, said branch 
circuit including a resistance. 
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