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This invention relates to thermal responsive 
systems and more particularly to improvements 
in thermal relays and temperature indicators for 
electric induction apparatus. 
The commonest example of an electric induc tion apparatus is a transformer. 

formers are usually mounted in a steel case which 
is substantially filled with a liquid which serves 
both as an insulating medium and as a cooling 
medium. It is very often desirable and even nec 
essary to indicate the internal temperature of 
the apparatus. In addition, it is often necessary 
to have automatic means, such as a thermal re 
lay, which will operate contacts for tripping a 
circuit breaker so as to de-energize the trans 
former in case it becomes overheated. 
A common type of thermal relay and indicator 

for such apparatus consists of a sealed vapor 
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pressure system comprising a bulb mounted in 
side the transformer tank, usually near the top 
surface of the liquid, which is connected by means 
of a capillary tube to a bellows or its equivalent 
for actuating an indicating device or a switch. 
In such a system the top of the bulb is filled with 
the vapor of the liquid and the rest of the Sys 
tem is filled with the liquid. The internal pres 
sure throughout the entire system is therefore 
the vapor pressure in the top of the bulb and this 
pressure is almost entirely proportional to the 
temperature of the bulb. 
The bellows or the apparatus actuated thereby 

must be carefully calibrated in Order that a cor 
rect indication or response will be given by the 
system. Experience has shown that most fail 
ures in this system occur at the bellows end of 
the system. Whenever there is such a failure 
the entire System has to be replaced because of 
the fact that the System is completely Sealed and 
calibrated so that any changes or openings in the 
system will destroy its calibration and reliability. 
In accordance with this invention there is pror 

vided an improved arrangement in which the in 
dicating or relay end of the system is made a 
separate and readily detachable unit from the 
rest of the system. This unit can be calibrated 
by itself and can readily be replaced by a dupli 
cate unit which does not require additional cali bration. 
An object of the invention is to provide a new 

and improved thermal responsive system. 
Another object of the invention is to provide 

an improved thermal relay for electrical appara tus. 
An additional object of the invention is to pro 
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2 
and control device suitable for use with power transformers. 
The invention will be better understood from 

the following description taken in connection 
with the accompanying drawing and its Scope will 
be pointed out in the appended claim. 

Referring now to the single figure of the ac 
companying drawing, there is shown therein dia 
grammatically an embodiment of the invention 
comprising a transformer tank which is sub 
stantially filled with an insulating and cooling 
liquid 2 of any suitable type. The actual core and 
coils of the transformer, which may be of any 
suitable and well known type, have not been 
shown. Mounted inside the tank and under the 
surface of the liquid is a closed bulb 3 to which is 
sealed a capillary tube 4 which enters through the 
top of the bulb and extends to near the bottom. 
The capillary tube connects with a sealed element 
or casing 5 having a bellows 6 or other equivalent 
expansive and contractive element. This bellows 
has a movable wall to which is attached a 
plunger 8. As shown, the bulb 3 is partially filled 
with a liquid 9, such as methyl alcohol, and the 
remaining or top portion of the bulb is filled with 
the vapor of this liquid. The capillary tube 4 
and the member 5 are entirely filled with the liquid, 
The gauge or relay end of the system comprises 

a casing 0 in which is mounted a chamber 
having a diaphragm or bellows f2 or its equiva 
lent which is provided with a movable wall 3 to 
which is attached a plunger 4, the end of which 
normally engages the end of the plunger 8. The 
member 5 is shown as having a flange 5 which 
is engaged by a complementary flange S on the 
chamber and these two flanges may be held to 
gether in any suitable manner, such as by screws 
or bolts. The inside of the chamber connects 
by suitable tubing and fittings it to a thermome 
ter 8 which is in reality a pressure gauge call 
brated to read temperature. This piping i? also 
connects to a chamber 9 including a bellows or 
diaphragm 20 having a movable member 2 which 
operates a lever 22 against the opposing force of 
a biasing spring 23 so as to actuate any suitable 
device, such as a micro switch or switchette 24. 
The inside of the chamber and of the piping 

7 and of the gauge 8 and the chamber 9 are 
completely filled with liquid 25, there being no 
vapor in this part of the system. Good results 
have been obtained with turpentine. 
In the operation of the system shown in Fig. 1 

changes in temperature of the liquid 2 in the vide a new and improved temperature indicating B5 main transformer tank will vary the pressure 
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of the vapor in the bulb 3 and this pressure will 
be transmitted throughout the entire system and 
through the abutting plungers 8 and 4 to the 
gauge i8 and the switch 24. 

4. 
to, a sealed vapor pressure system having a bulb 
located in said tank so that its temperature has 
a predetermined relation to said temperature to 
be responded to, a hollow expansive and contrac 

By reason of what may be described as the dry 5 tive element having a movable wall accessible 
connection between the meter case 0 and the 
rest of the system, which connection consists 
merely of the abutting or mechanical engage 
ment of the plungers 8 and 4 and the similar 
engagement of the flanges 5 and 6, any failure 
of the apparatus in the relay case 0 will not 
affect the sealed vapor pressure system which 
includes the bulb 3 and the bellows 6. Con 
sequently, the relay case can be removed and be 
replaced by a duplicate very simply and easily. 

Furthermore, it is not necessary that the dif 
ferent relay units or cases be exact duplicates, 
that is to say, the physical relationship between 
the end of the plunger f4 and the face of the 
flange 6 is not critical. This is because the pres 
sure throughout the entire system is determined 
entirely by the vapor pressure of the liquid 9 in 
the bulb 3 so that substantial variations in length 
of the plunger 4 in different relay units will 
merely cause slight compression or expansion of 
the vapor in the bellows 9, but as the pressure 
of the vapor is entirely a function of its tem 
perature and not of its volume, it will be seen 
that the system is self-compensating. It is there 
fore only necessary to calibrate each relay unit 
so that its device 18 will indicate correctly the 
pressure of the liquid 25 and so that its Switch 
24 will be operated at the same value of pressure 
of the liquid 25. This latter is controlled by an 
adjusting screw 26 for varying the force of the 
spring 23. 
While there has been shown and described a 

particular embodiment of this invention, it will 
be obvious to those skilled in the art that various 
changes and modifications can be made therein 
without departing from the invention and, there 
fore, it is aimed in the appended claim to cover 
all such changes and modifications as fall within 
the true spirit and scope of the invention. 
What we claim as new and desire to Secure 

by Letters Patent of the United States is: 
In combination, a closed tank for electrical 

apparatus having a temperature to be responded 
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from outside said tank, a capillary tube intercon 
necting the bottom of said bulb and the interior 
of Said expansive and contractive element, a 
liquid filling all of said system except the top 
part of Said bulb which is filled with the vapor 
of Said liquid whereby the pressure in said system 
is the vapor pressure of said liquid, a liquid pres 
Sure system wholly outside said tank having a 
hollow expandable and contractable member with 
a movable wall in effective contact with the wall 
of Said expansive and contractive element which 
is accessible from outside said tarak, a second hol 
low expandable and contractable member having 
a movable wall for actuating a responsive ele 
ment, a conduit interconnecting seid expandable 
and contractable elements, a liquid entirely fill 
ing said second system, a main spring for deter 
mining the liquid pressure at which said second 
hollow expandable and contractable member ac 
tuates said responsive element connected to the 
movable wall of Said second expandable and 
contractable member, and a liquid pressure re 
sponsive device connected to said conduit, said 
device having a movable pointer whose position 
is directly proportional to the pressure of said 
liquid. 
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