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Application filed June 3, 1920. Serial No. 388,223, 

To all whom it may concern 
Be it known i that II, FREDERICK H. 

MILLER, a citizen of the United States, 
and a resident of Wilkinsburg, in the county 
of Allegheny and State of Pennsylvania, 
have invented a new and useful Improve 
ment in Thermal Relays, of which the fol 
lowing is a specification. 
My invention relates to thermal relays and particularly to thermal relays that embody 

bimetallic members. 
One object of my invention is to provide a 

relay, of the above-indicated character, that 
shall have the two elements thereof electri 
cally or thermally insulated from each other. 
Another object of my invention is to pro 

vide a thermal relay that shall have sufi 
cient time interval in the operation thereof 
to effect protection of electrical apparatus 
against overloads. 
Another object of my invention is to pro 

vide a thermal relay, of the above-indicated 
character, that shall embody a bimetallic 
member in which one of the elements is 
adapted to be heated to a greater degree 
than the other elements. 
A further object of my invention is to 

provide a relay, of the above-indicated char 
acter, that shall be adapted for use in car 
tridge-type fuse clips, be relatively inex 
pensive to construct and be reliable and ef 
fective in its operation. 

Heretofore, considerable difficulty has 
been encountered in developing sufficient 
heat in a small bimetallic member, by a cur 
rent traversing the same, to obtain a move 
ment that was sufficient to effect satisfac 
tory operation of a contact member for con 
trolling an auxiliary circuit. This diffi 
culty was due to the fact that the current 
traversed the two elements in parallel and 
their resistance was very low. 
In view of the difficulty of developing suf 

ficient heat in the bimetallic member for ob 
taining a movement of predetermined ex 
tent, I separate the respective elements and 
cause the currents to traverse the two ele 
ments in series, thus increasing the resist 
ance, and, consequently, the heating of the 
bimetallic member. By causing the current 
to traverse only one element of the bimetal 
lic member, a greater degree of heat is ob 
tained in that element than in the other. A 
higher temperature in one element effects a correspondingly greater expansion, and, 

since the other element has a lower tem 
perature and the two elements are mechan ically joined but thermally insulated, a 
greater bending force, and, consequently, a 
movement of greater extent, is obtained. Figure 1.9f the accompanying drawings 
is a partially diagrammatic and partially 
Sectional view of an electric circuit and an 
apparatus embodying my invention, and 
Figs. 2 to 8, inclusive, are mainly sectional 
views, illustrating modifications of the de 
vice shown in Fig. 1. 
A translating apparatus 1 is adapted to 

receive energy from a distribution circuit 2 
through, a circuit interrupter 3 and is pro 
vided with a thermal protective device 4 for 
permitting the interrupter 3 to interrupt the 
circuit of the translating apparatus 1 when 
the temperature of the ? attains or ex 
ceeds a predetermined value. The inter 
rupter 8 is provided with an electromagnet 
5 for maintaining the interrupter in its 
closed position and a restraining spring 6 
for opening the interrupter when the elec 
tromagnet 5 becomes de-energized. The cir 
cuit of the winding of the electromagnet 5 
is controlled by the thermal device 4. 
The thermal device 4 comprises a cylin 

drical casing 7 that is provided with a fer 
rule 8 at one end and a ferrule 9 having an 
opening 10 therein, at the other end thereof. 
A supporting member 11 is secured, by a 
screw 12, to the ferrule 8 and serves to sup 
port a bimetallic member 13 that is secured, 
at one end thereof, to the supporting mem 
ber 11. The bimetallic member 13 comprises 
an element 14 that has a low coefficient of 
expanslon, an element 15 that has 
a high coefficient of expansion and an 
insulating element 16 that is disposed 
between the two elements 14 and 15. 
The bimetallic member 13 is provided 
with a contact member 17, at the movable 
end thereof, that is adapted to engage a 
stationary contact member 18 which is 
mounted upon a supporting member 19. 
The supporting member 19 is secured, by a 
screw 20, to an insulating member 21 and 
thus is maintained out of engagement with 
the ferrule 9. The supporting member 19 
also serves to support one end of the sup 
porting member 11 through an insulating 
member 22. 
The bimetallic member 13 is so supported 

on the member 11 that the element 5 effects 
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electrical engagement therewith, whereas 
the element 14 is both electrically and ther 
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mally insulated from both the supporting 
member 11 and the element 15. The other 
end of the element 15 is electrically joined 
to the ferrule 9 through a flexible conduc 
tor 23. The two elements 14 and 15 are 
mechanically joined at several points along 
the length thereof, by insulated rivets 24 or 
other suitable means to preclude any lost 
motion therebetween. 
The element 15 serves as a conductor for 

current between the ferrules 8 and 9 andis p heated in accordance with the heating of the 
translating apparatus 1. As the element 15 
becomes heated it expands, and, since the 
element 14 is not heated as rapidly as the 
element 15, a movement of considerable ex 
tent is obtained at the movable end of the 
bimetallic member and the contract mem 
bers 17 and 18 become disengaged at a tem 
perature corresponding to a predetermined 
condition or temperature in the apparatus 1. 
The winding of the electromagnet 5 is 
thereby open-circuited and the interrupter 
3 is opened by the spring 6. 

Fig. 2 of the accompanying drawings il 
lustrates a modification of the device em 
bodying my invention wherein the two ele 
ments 4 and 15 of the bimetallic member 
13 are thermally insulated along the length 
thereof but are joined at one end to permit 
a current to traverse the two elements in 
series. By means of this arrangement, a 
greater degree of heat and a corresponding 
y greater movement may be obtained in the 
bimetallic member 13. That is, the resis 
tance of the device is increased, and, conse 
quently, its heating will be increased. 

Fig. 3 of the accompanying drawings il 
lustrates a modified form of the device em 
bodying my invention wherein the two mem. 
bers 14 and 15 are connected in Series and 
the member 15 that has a greater coefficient 
of expansion is heat lagged, by the heat 
insulating material 27, to increase its tem 
perature. V 

Figs. 4 to 8, inclusive, illustrate further 
modifications of the device embodying my 
invention wherein the two elements 14 and 
15 are both electrically and thermally in 
sulated from each other, and wherein only 
one element 15 is traversed by the circuit 
current. In the device that is illustrated in 
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Fig. 4, a plurality of magnetizable bands 
25 are so disposed as to surround the bi 
metallic member 13. The hysteresis losses 
developed in the magnetizable bands 25 
serve to increase the temperature of the 
bimetallic member 13 and thereby to in 
crease the movement effected therein. Fig. 
5 is an edge view of a modified form of 
bimetallic member 13 embodying my inven 
tion, wherein the current-carrying element 
15 is slotted, as illustrated in Fig. 6, and 

1511,852 

the other element 14 is employed unslotted, 
as illustrated in Fig. 7. By slotting the 
current-carrying element 15, as illustrated 
in Fig. 6, the cross-sectional area is de 
creased and the effective- length and resis 
tance of that member and the consequent 
temperature are increased. Agreater dif 
ference in temperature is thus d??????ped????" 
tween the two elements 14 and 15 as ill 
lustrated in Figs. 6 and 7, respectively, and 
a correspondingly larger movement is ob 
tained in the bimetallic member 13 that com 
rises the two elements. - 
Fig. 8 of the accompanying drawings il 

lustrates a further modification wherein the 
element 15 that has a high coefficient of 
expansion is traversed by the circuit cur 
rent and the other element 14" that has a 
low coefficient of expansion is provided with 
metallic radiating fins 26 to provide a great 
er thermal-storage capacity and thereby de 
crease the resulting temperature of that 
element. 
While I have shown a preferred form and 

several modifications of a device embodying 
my invention, I do not limit my invention 
to the specific structure of the preferred 
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form that is illustrated, since the various 
modifications that are illustrated may be 
made therein within the spirit and scope of 
the invention as set forth in the appended 
claims. 

I claim as my invention: . 
1. A thermal relay comprising a heat 

responsive device consisting of two elements 100 
having - different coefficients of expansion, 
one element only of which is adapted to be 
heated. . . : 

2. A thermal-responsive relay comprising 
two elements having different heat-storage 
capacities. - 

3. A thermal relay gomprising two ele 
ments mechanically joined along their 
length and thermally insulated. 

4. A thermal relay for an electric cir 
cuit comprising two metallic elements hav 
ing different coefficients of expansion one 
only of which may be traversed by the cir 
cuit current. 

5. A bimetallic thermal relay for an elec 
tric circuit comprising two elements having 
different coefficients of expansion, the two 
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elements being mechanically joined and one 
of the elements being thermally insulated 
to permit an increase in its temperature and, 
consequently, in the bending effort caused 
by unequal expansion when subjected to the 
circuit current. 

6. Abimetallic thermal relay for an elec 
tric circuit comprising two elements having 
different coefficients of expansion, one of 
the elements serving as a conductor for the 
circuit current and being so thermally in 
sulated as to reproduce predetermined ther 
mal conditions corresponding - to predeter 
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mined values of current in the circuit and, 
consequently, a corresponding differential 
movement between said elements. 

7. In an electric circuit, the combination with a translating device, of a bimetallic 
thermal device for reproducing the temper 
ature conditions in the translating device 
comprising two mechanically-joined elle 
ments thermally insulated and having dif 
ferent coefficient of expansion. 

8. In an electric circuit, the combination 
with a translating device and a circuit inter 
rupter, of means for precluding a rise in the 
temperature of the translating device above 
a predetermined value comprising two 
thermally-responsive mechanically-joined 
elements thermally insulated from each 
other having different coefficients of expan 
sion, one of which members is traversed 
by the circuit current, means for actuating 
the interrupter, and a plurality of contact 
members engagement of which is controlled 
by the thermal-responsive means for con 
trolling the circuit of the interrupter ac 
tuating means. 

9. A thermal relay for electrical appa 
ratus comprising an enclosing casing, con 
necting ferrules at the ends thereof, a bime 
tallic member comprising two mechanically 
joined elements thermally insulated from 
each other and having different coefficients 
of expansion and connecting means for the 
ferrules, said means being controlled by the 
bimetallic member. 

10. A thermal relay for electrical appara 
tus comprising an enclosing casing, connect 
ing ferrules at the ends thereof, a bimetallic member comprising two mechanically-joined 
elements thermally insulated from each 
other and having different coefficients of ex 
pansion, one only of the elements serving as 
a conducting means between the two fer 
rules. 

11. A thermal relay for an electric circuit 
containing electrical apparatus comprising 
an enclosing casing, two thermal-responsive 
elements having different coefficients of ex 
pansion, one of which is connected in circuit 
with the apparatus and means controlled by 
the relay for disconnecting the apparatus 
from the circuit when predetermined con 
ditions obtain in the apparatus. . 

12. A thermal relay for controlling the 
automatic disconnection of an electrical ap 
paratus from an electric circuit when a pre 
determined temperature is developed in the 
apparatus comprising two thermally-respon 
sive thermally-insulated elements having 
different coefficients of expansion and means 
controlled by the co-operation of the two 
elements for effecting the disconnection of the apparatus. 

13. At thermal relay for controlling the 
automatic disconnection of an electrical ap 
paratus from an electric circuit when a pre 

determined temperature is developed in the 
apparatus comprising two thermally-re 
sponsive thermally-insulated elements hav 
ing different thermal-storage capacities and 
means controlled by the co-operation of the 
two elements for effecting the disconnection 
of the apparatus. 

14. Athermal relay for controlling the 
automatic disconnection of an electrical ap 
paratus from an electric circuit when a pre 
determined temperature is developed in the 
apparatus comprising two thermally-respon 
sive thermallv-insulated elements havin 
different #Ï of expansion, one o 
which is connected in circuit with the elec 
trical apparatus to be heated in accordance 
therewith and means controlled by the co 
operation of the two elements for effecting 
the disconnection of the apparatus. 

15. A thermal relay comprising two ele 
ments secured to effect a differential move 
ment at one end thereof and means for ef 
fecting a greater degree of heating in one 
element than in the other by an electric cur 
rent traversing the same. 

16. A thermal relay comprising an en 
closing casing, connecting ferrules at the 
ends thereof, two thermally-responsive ther mally-insulated elements having different 
coefficients of expansion and a contact mem 
ber controlled by one of the elements. 

17. A thermal relay comprising an en 
closing casing, connecting ferrules at the 
ends thereof, two thermally-responsive ther 
mally-insulated elements having different 
coefficients of expansion one element only of 
which serves as a conducting means between 
the ferrules and a contact member controlled 
by one element. 

18, A thermal relay comprising two ther 
mally-responsive elements having different 
coefficients of expansion fixedly mounted at 
one end, mechanically joined to produce a 
turning force at the other end, one of the 
elements being heat-insulated from the other 
to produce a greater temperature therein 
and a correspondingly greater turning 
force, when subjected to an electric current. 

19. A thermal-responsive device compris 
ing two elements having different coefficients 
of expansion and means for permitting one 
element to be heated to a greater degree 
than the other, when traversed by an elec 
tric current. 

20. The method of obtaining a magnified 
movement in a bimetallic member which 
consists in insulating the two elements from 
each other, heating one element and heat 
lagging one element to control the dissipa 
tion of heat therefrom. 

21. In a bimetallic member, the combina 
tion with the two metallic elements and in 
sulating means therebetween, of means for 
securing the elements along the length there 
of to preclude any lost motion therebetween. 
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22. A thermal-responsive member, com 
prising two elements of different coefficients of expansion mechanically secured together 
to effect a differential expansion movement 

5 therein and means for thermally insulating 
said elements from each other. 

23. A thermal-responsive member com 
prising two elements of different coeficients of expansion mechanically secured together 

10 to effect a differential expansion movement 
therein and means for heating one only of 
said elements. 

1,511,852 
8 p???ve member com 

prising two elements of different coeficients of expansion mechanically secured together 15. 
24. A thermal-respo 

to effect a differential expansion movement . 
therein and means for affecting the tempera 
ture of each of said elements independently 
of the other. - 

In testimony whereof, I have hereunto 20 
sigribed my name this 27th day of May 

FREDERICK H. MILLER. 


