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This invention relates generally to electrical 
devices actuated in response to a movement of 
a thermally responsive element. More particu 
larly, it relates to a thermally responsive ele 

5 ment for use in such devices, and an indicating 
device incorporating the element. w 
Among the objects of the present invention 

may be noted (a) the provision of a thermally 
responsive element in which the controlling 

"O movement may be the same in distance as ele 
ments heretofore used but in which the time 
for accomplishing the movement may be much 
greater; (b) the provision of indicating means 
controlled by the element, such that the organi 

S zation is peculiarly adapted to indicate certain 
predetermined points of the temperature char 
acteristic of electric apparatus, particularly in 
sulated self cooled transformers, which are in 
a circuit with the element; (c) the provision of a 
thermally responsive element including a bime 
tallic strip which bends when heated and on 
which is mounted, for movement in response to 
the bending of the bimetallic strip, a heater-strip 
of relatively higher resistance material which 

is does not bend when heated, the bimetallic and 
heater strips being electrically in series circuit, 
relation; and (d) an indicating device, inciud 
ing the thermally responsive element, embody 
ing a novel arrangement for shunt-circuiting the 
element in response to predetermined novement 
of the indicator. 
The present invention is a continuation in 

part of our pending application Serial No. 212, 
613, fled June 8, 1938. 
With the above and other objects in view 

which will appear as the description proceeds, 
our invention resides in the novel combination, 
construction and arrangement of the parts, and 
the scope of the invention will be pointed out 
in the appended claims. 
In the drawing, in which similar reference 

characters indicate corresponding parts: - 
Fig. 1 is a side elevational view of the device, 

illustrated with One side of the housing removed 
is to show the members within. 

Fig. 2 is a section taken along the line II-II 
of Fig. 1. 

Fig. 3 is an end view of the device, shown with 
the housing closure removed. 

50 Fig. 4 is a fragmentary view of the terminal 
arrangement. 

Referring new to the drawing, a hollow metal 
housing 10, having a forwardly extending hol 
low integral portion 4, is provided with a clo 
sure f f, the latter being held in position by 

(C. 177-311) 
the screws 48 and 49. An indicator 39 is piv 
otally mounted at One end thereof on the hous 
ing 10 by means of the shaft 44 extending lat 
erally therethrough, the indicator bearing 45 be 
ing journalled for rotative movement about the 
latter. A central slotted Opening 50 extends lon 
gitudinally along the closure , and the indi 
cator semaphore 40 is arranged to move through 
the opening 50 into and out of the housing 0. 
A pair of Spaced insulated conducting termi 

nals 2 and 3 extend downwardly through the 
top of the housing 0 in spaced relationship 
therewith, and in threaded engagement with the 
internal downwardly extending spaced metal sup 
ports 20 and 2. The latter are respectively 
clamped against the internal insulating block 
by means of the nuts f4 and 5, and an external 
insulating block 6 is interposed between the 
latter and the housing 0. 
The thermally responsive element, indicated in 

its entirety by the numeral 52 includes a pair 
of spaced horizontally extending bimetallic strips 
22 and 3á, which are rigidly secured to the sup 
ports 2 and 20 respectively intermediate of the 
ends thereof by the screws 24 and 35 respec 
tively. A pair of non-bimetallic heater-strips 
23 and 33 are rigidly secured to the free ends 
of the bimetallic strips 22 and 34 by means of 
the rivets 25, and spaced therefrom by the metal 
spacing blocks 5, the heater-strips 23 and 33 
extending first longitudinally along and below 
the bimetallic strips 22 and 34 in spaced paral 
lel relation with each other and with the bime 
tailic strips 22 and 34, and thence downwardly 
in spaced parallel relation to a point near the 
bottom of the housing 0 and remote from the 
bimetallic strips 22 and 34. 
Fron the above description, it may be seen 

that the thermally responsive element includes 
a series circuit arrangement of a bimetallic strip 
and a non-bimetallic strip, so arranged that a 
Small movement of the former due to rise in 
temperature thereof causes a relatively larger 
movement of the free end of the latter. The non 
bimetallic strip is of relatively high resistance 
metal, so that the heat therefrom will be slow 
ly conducted to the bimetallic strip, thus slowly 
heating the bimetallic strip, and thereby delay 
ing its bending movement due to heating. We 
have found "Monel' metal a suitable material for 
the non-bimetallic heater-strip. The rate of 
transfer of heat from the heater strips to the 
bimetallic strips may also be varied by a change 
in the distance which separates the parallel por 
tions of these strips, as the heater strips, being 
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located under the bimetallic strips, radiate a por 
tion of the heat of the former to the latter. 
A latch member 30 is rigidly secured to the 

indicator 39 by means of the rivets 37 and 42, 
being electrically insulated from the indicator 
39 by the sleeves of insulating material 38. (Fig. 
2.) The latch member 30 extends toward the 
lower juncture of the heater-strips 23 and 83, and 
is provided with a pair of detents 3 and 32, 
the former having a Smaller radius of rotation 
about the shaft 44 than the latter. When the 
semaphore 40 is in the concealed position indi 
cated by the solid lines of Fig. 1, the detent 3 
is engaged with the portion joining the lower 
ends of the heater-strips. In response to a move 
ment of the lower end of the heater-strips in a 
direction away from the shaft 44, the detent 3 
is disengaged, and the indicator 39 rotated 
about the shaft 44 under the influence of the 
spring 43, which has one end fastened to the in 
dicator 39 and the other end engaged with the 
inner vertical surface of the housing ?o. The 
indicator 39 is rotated in a clockwise direction 
until the second detent 32 engages the portion 
joining the lower end of the heater-strips, and 
remains in this position until a further outward 
movement of the heater-strips takes place. In 
response to such movement, the detent 32 is dis 
engaged and the indicator then assumes a po 
sition Substantially endwise of the housing 0. 
The degree of engagement of the detents 3 

and 32 may be varied by means of the externally 
extending adjusting screws 8 and f 9, which are 
arranged to laterally shift the thermally respon 
sive element assembly in a direction to either in 
crease or decrease the extent of engagement of 
the detents with the thermally responsive ele 
ment. This arrangement is of assistance in ad 
justing the device following assembly. 
To prevent damage to the thermally responsive 

2,198,840 
perature. In order to conform to the heating 
characteristic of such a structure, and at the 
same time obtain sufficient movement for definite 
latch control, we arrange the indicator so that 
the bimetallic element is heated both from the 
current passing therethrough and from the heat 
conducted and radiated from the heater-strip to 
the bimetallic strip. The accumulation of the 
heat necessary to cause Sufficient deflection of 
the bimetallic strip to release the indicator may 
be delayed for a much longer time with the ar 
rangement above described than if only a bi 
metallic strip, or a usual arrangement of bi 

O. 

metallic strip and associated heater, was em- . 
ployed. This time may be varied to a certain 
extent through the use of combinations of strips 
which differ in electrical and physical char 
acteristics, and by varying the distance between 
the heater and the bimetallic strips. 

In the preferred form, the indicator is cali 
brated to indicate one of three conditions of a 
connected transformer. If the indicator has not 
moved from its concealed position, the trans 
former is underloaded, and a smaller unit may be 

, safely and economically substituted. If the in 

element under heavy currents due to faults in 
the connected circuit, a novel shunting arrange 
ment is embodied in the device. The conduct 
ing supports 20 and 2 are provided with the 
downwardly extending portions 47 and 26 re 
spectively, and the contacts 46 and 27 provided 
at the respective lower ends thereof. 
circuiting metal bar 28 is rigidly secured to the 
lower ends of the heater-strips 23 and 33, by 
means of the rivets 29 and 36, and the contacts 
46 and 2 positioned in the path of movement of 
the bar 28. Upon the occurrence of a movement 
of the thermally responsive element which re 
leases the Second detent 32, the bar 28 is en 
gaged by the arcuate portion 53 of the latch mem 
ber 30, and thus driven and held tightly against 
the contacts 27 and 46, shunt-circuiting the 
thermally responsive element and preventing the 
passage of excessive and damaging amounts of 
current therethrough. 
The normal path of current through the de 

vice from the terminal 3 includes serially the 
support 2, the bimetallic member 22, the non 
binetallic heater-strip 23, the non-bimetallic 
heater-strip 33, the bimetallic member 34, the 
Support 20, and the terminal 2. 
A practical application of the device is to the 

indication of transformer loading. In such an 
application, it is desirable that the indications 
follow the temperature-time curve of the copper 
in the connected transformer. Because of the 
mass of the winding in a transformer, and of its 
intimate aSSociation with the cooling medium, 
considerable time is required for a transformer 
carrying rated load to reach its maximum tem 

A shunt-' 

dicator has moved to a position approximately 45 
degrees with the plane of the bottom of the hous 
ing, the transformer is operating in the eco 
nomical range at substantially full load. If the 
indicator has moved to a position substantially 
endwise of the housing, the transformer has been 
Subjected to overheating, and should be replaced 
with a larger unit before it is destroyed. While 
the three indications above recited are believed 
to show the essential conditions for practical con 
siderations it will be apparent that additional 
detents may be readily added to the latch mem 
ber 30 to provide additional indications. 

Specific language has been used in describing 
the embodiment of the invention herein pre 
sented, but it will be understood that this has 
been done to facilitate an understanding of the 
construction and operation, and that various 
changes may be made in the specific construction 
without departing from the principles of the in 
vention. 
We claim, as our invention: 
1. In an electric thermal indicating device, for 

an electric circuit, a movable indicator having a 
plurality of indicating positions, including a final 
position, a latch member having detents, said 
latch member being movable with said indicator, 
and a thermally responsive element in series rela 
tion with said circuit and having a portion mov 
able with respect to said latch member and 
normally engaging one of said detents to re 
strain movement of said indicator, means re 
Sponsive to a predetermined movement of the 
movable portion of said thermally responsive 
element for moving said indicator to the final 
position, and means responsive to the movement 
of said indicator to the final position for shunt 
circuiting said thermally responsive element, said 
last-named means including a cam portion of 
said latch member, a relatively low resistance 
member mounted on Said movable portion of said 
thermally responsive element and positioned in 
the path of movement of said portion, and a pair 
of Spaced normally insulated conducting contacts 
electrically connected respectively to the respec 
tive ends of said thermally responsive element 
and constructed and arranged to be bridged by 
said low resistance member in response to a pre 
determined movement thereof. 

2. In an electric thermal indicating device for 
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an electric circuit, a movable indicator having a 
plurality of indicating positions including a final 
position, a latch member having detents, said 
latch member being movable with said indi 
cator, a thermally responsive element electrically 
Connected in series relation with said circuit and 
having a movable portion normally engaging one 
of said detents, means responsive to a prede 
termined movement of said movable portion for 
actuating said indicator to the final position, and 
means for shunt-circuiting said thermally re 
sponsive element following said movement, said 
last-named means including normally insulated 
conducting contacts electrically connected to the 
respective ends of said thermally responsive ele 
ment, a Conducting member movable into and out 
of engagement with said contacts, and a campor 
tion of said latch member arranged to engage 
and urge said conducting member into engage 
ment with said contacts. 

3. In an electric thermal indicating device for 
an electric circuit, a thermally responsive ele 
ment having a movable portion, means for elec 
trically connecting said element in said circuit, 
an indicator movable to an indicating position, 
a latch member rigidly secured to said indicator 
and normally engaging the movable portion of 
said thermally responsive element for restraining 
the movement of said indicator, a relatively low 
resistance member mounted on the movable por 
tion of said thermally responsive element, a pair 
of spaced normally insulated contacts electrically 
connected to the respective ends of said ther 
mally responsive element, means responsive to a 
predetermined movement of said thermally re 
sponsive element for actuating said indicator to 

the indicating position, and means for urging said 
low resistance member into bridging engagement 
with said contacts following said movement, said 
last-named, means including a cam portion of 
said latch member arranged to engage said low 
resistance member when said indicator has moved 
to the indicating position. 

4. In an electric thermal indicating device for 
an electric circuit, a thermally responsive ele 
ment having a movable portion, means for elec- O 
trically connecting said element in said circuit, 
an indicator Swingably movable to an indicating 
position, resilient means urging said indicator to 
the indicating position, a latch member rigidly 
secured to said indicator and normally engaging 
the movable portion of said thermally responsive 
element for normally restraining the movement 
of said indicator and for unlatching said indi 
cator in response to a predetermine movement 
of the movable portion of said thermally respon- 20 
sive element, and means responsive to the un 
latching of said indicator for shunting said ther 
mally responsive element, said last-named means 
including a cam portion movable with said latch 
member, a pair of spaced normally insulated con 
tacts electrically connected to the respective ends 
of said thermally responsive element, and a con 
ducting member mounted on the movable portion 
of said thermally responsive element and posi 
tioned in the path of movement of Said cam 0 
portion, the arrangement being such that said 
conducting member is urged into engagement 
with said contacts in response to a predetermined 
movement of said can portion. 
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