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To all whom it may concern: 
Be it known that I, HENRY D. JAMEs, a 

citizen of the United States, and a resident 
of Edgewood Park, in the county of Alle 

S gheny and State of Pennsylvania, have in 
vented a new and useful Improvement in 
Electrical Protective Devices, of which the following is a specification. 
My invention relates to electrical pro 

10 tective devices and particularly to thermal 
relays. 
One object of my invention is to provide 

8. ER relay that shall have sufficient 
time interval in the operation thereof to 

ls 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 have means whereby 

20 the contact members thereof are quickly ac 
tuated under predetermined conditions. 
A further object of my invention is to 

provide a relay, of the above indicated char 
acter, that shall be adapted to be used in 

as ordinary standard cartridge-type fuse clips, 

35 

be relatively inexpensive to construct and 
reliable and effective in its operation. 

In practicing my invention, I provide an 
enclosed cylindrical casing having connect 
ing ferrules at the ends thereof to be re 
ceived in the ordinary cartridge-type fuse 
clips. A magnetizable member is disposed 
in the receptacle and is surrounded by a 
heat-lagged winding that is adapted to be 
connected in circuit with the apparatus to 
be protected. A bimetallic member is dis 
posed adjacent the winding and is normally 
so attracted by the magnetizable member as 
to maintain the co-operating contact mem 
bers closed. The winding and the mag 
netizable member have such heat-storage 
and heat-radiating capacity as to require a 
predetermined interval of time after the 
winding is traversed by a predetermined 
current before the contact members are 
disengaged. Since the magnetizable mem 
ber normally attracts the bimetallic mem. ber, the disengagement of the contact 
members will E. effected with a snap 
action. The time lag in the operation of the 
device is of such value as to adequately pro 
tect the apparatus to which it is connected. 
Of course, the ideal case would be to cause 
the winding to have the same temperature 

characteristics as the apparatus to be pro 
tected but, for commercial reasons, this is impracticable and, consequently, the wind 
ing is. So heat-lagged as to provide a safe 
time limit, and approaches nearly the tem 
perature gradient of the apparatus to be 
protected. The device is easily installed in 
standard fuse clips and may be used to open 
or close a circuit as desired to control a tripping magnet or other circuit controlling 
device. 

Figure 1 of the accompanying drawings 
is a detail sectional view of a thermal relay 
embodying my invention, and Figs. 2, 3, 4, 
5 and 6 are diagrammatic views of electrical 
circuits illustrating the application of my 
invention for protection thereof. 
A cylindrical casing 1 is provided with a 

ferrule 2 at one end and a ferrule 3 having 
an opening 4 therein at the other end there 
of. A magnetizable member 5 is secured by 
a Screw 6 to the ferrule 2, and is surrounded 
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by a winding 7 one terminal of which is 
connected to the member 5 and the other 
terminal of which is connected to the fer 
rule 3. A bimetallic member 8 is secured at 
One end 9 to the member 5 and is provided 
with a contact member 10 at the other end 
thereof that is adapted to engage a station 
ary contact member 11 which is mounted on 
a member 12. The member 12 is secured 
by a screw 13 to an insulating member 14 
and thus is maintained out of engagement 
with the ferrule 3. A pole piece 15 is se 
cured to one end 16 of the magnetizable 
member 5 and cooperates with the end 17 
of the bimetallic member 8 for normally at 
tracting the same. 
The bimetallic member 8 is preferably 

constructed with one of its component mem 
bers, of ferric material in order that it may 
form an armature for the magnetizable 
member 5. The winding 7 is heat-lagged 
with a covering 18 to provide sufficient time 
interval between the passage of current 
therethrough and the operation of the bi 
metallic member 8 to ensure that its heating 
characteristics follow somewhat the char 
acteristics of the device to be protected. The magnetizable member 5 constitutes, of 
course, a heat-storage member and, since the 
member 5 and the winding 7 are disposed 
in the casing 1, any desired time-tempera 
ture characteristic may be obtained. When 
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3. 

the winding 7 has heated the member 8 to . 
a predetermined degree, the bending no 
ment of the member 8 will overcome the 
magnetic pull or attraction of the mag. 
netizable member 15, and thus the contact 
member 10 will disengage the member 11 
with a snap action. 

Since the bimetallic member 8 comprises 
a ferric element as one of its component 
members, and is disposed to constitute a 
portion of the magnetic path that is ener 
gized by the winding 7, the heating of the 
iiraetallic member 8 by the heat conducted 
thereto from the heat storage member 5 will 
be augmented by the hysteretic and eddy 
current losses developed therein. The bend 
ing moment of the bimetallic member 8 is 
therefore a function of the heating, mag 
netic and hysteretic effects of the current 
traversing the circuit. 

In Fig. 2 of the drawings, a motor 19 is 
provided with a circuit interrupter 20 that 
is held in its closed position by a low-volt 
age coil 21. A thermal relay 22, substan 
tially shown in Fig. 1 of the drawings, is con 
nected to the motor and is adjusted to open 
the circuit of the low-voltage coil 21 and 
thus permit the spring 23 to open the inter 
rupter 20 whenever a predetermined load 
traverses the motor 19 for a predetermined 
period of time. This period of time is, 
of course, controlled by the temperature 
gradient of the motor and its facility for 
cooling. However, for commercial reasons, 
it is not believed desirable to have the de 
vice 22 exactly represent the heating charac 
teristic of the motor 19, but to be just suf 
ficiently time-lagged to ensure that the in 
terrupter 20 will not be opened on a momen 
tary disturbance such as when the motor is 
started but only on sustained overloads 
which if not removed would cause overheat ling. 
In Fig. 3 of the drawings, the motor 19 

is provided with a circuit interrupter 24 
having an overload trip coil 25, the circuit 
of which is adapted to be closed through a 
source 26 of electromotive force by a modi 
fied form of relay 27 embodying my inven 
tion. That is, the relay 27 is adapted to 
close its contact members 28 and 29 a pre 
determined interval of time after a pre 
determined overload traverses the motor 19. 

In Fig. 4 of the drawings, the motor 19 
is protected by a circuit interrupter 30 hav 
ing an overload trip coil 31 and a shunt coil 
32 that normally oppose each other. The 
thermal relay 22 is connected in circuit with 
the relay 32 and thus opens the circuit of 
the relay 32 only when an overload has trav 
ersed e motor 19 for a predetermined 
period of time. With this arrangement, di 
rect series tripping of the interrupter 30 
may be obtained. 
In Fig. 5 of the drawings, the circuit in 
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terrupter 34 is provided with an overload 
trip coil 35 and a shunt trip coil 36 that are 
adapted to trip the interrupter only when 
both are energized. In this instance, the 
thermal relay 2 is provided with contact 
members 28 and 29 which are adapted to be 
closed only when an overload traverses the 
motor 19 for a predetermined period of time. 
in Fig. 6 of the drawings, a line switch 37 

is used to protect the circuit of a motor 38. 
The relay 22 in this instance is connected in 
shunt to the motor 38 and is adapted to cause 
its contact members 10 and 11 to separate 
to thus open the armature circuit of the no 
tor when the acceleration of the motor is 
prolonged for a predetermined period of 
time. In such systems, the switches 39 and 
40 that are actuated in accordance with the 
counter-electromotive force fail to operate 
under certain conditions and when they fail 
to operate a predetermined period of time 
after the switch 37 is closed the switch 37 
is automatically opened by reason of the op 
eration of the relay 22. The switch 40 is 
interlocked with a switch 41 that opens the 
circuit of the relay 22 after the switch 40 is 
closed. 
The relay 22 is adapted to be constructed 

along the general lines of a cartridge fuse 
and may be installed in standard cartridge 
fuse clips. The mechanism of the relay is a 
unit and may be attached to the cartridge 
casing by easily removable end screws, thus 
permitting ease of inspection and adjust 
ment. 
My invention is not limited to the applica 

tions illustrated nor to the structure of the 
relay per se, as various modifications may be 
made therein and it may be adapted to pro 
tect various devices without departing from 
the spirit and scope of the invention, as 
set forth in the appended claims. 
I claim as my invention: 
1. A thermal relay for electrical appa 

ratus comprising an enclosing casing, a 
bimetallic member, and means for control 
ling the bimetallic member comprising a 
heat-lagged winding connected to the elec 
trical apparatus for heating the bimetallic 
member and for controlling the magnetic 
attracting force thereon to cause it to be 
actuated with a snap action when it is heat ed to a predetermined degree. 

2. A thermal relay for a translating de 
vice comprising a magnetizable heat-storage 
member, means in circuit with the translat 
ing device for heating the same, a thermal-re 
sponsive member magnetically attracted by 
the magnetizable member and adapted to be 
actuated quickly under predetermined con 
ditions. 

3. A thermal relay comprising an enclos 
ing casing having connecting ferrules at 
the ends thereof, a magnetizable member, a 
winding disposed around the magnetizable 
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member, a bimetallic member having a por 
tion thereof attracted by the magnetizable 
member, and contact members adapted to be 
separated quickly when the temperature of 
the bimetallic member reaches a predeter 
mined value. 

4. A thermal relay for electrical appa 
ratus comprising an enclosing casing, a 
thermal-responsive device, a winding con 
nected in circuit with the electrical appa 
ratus, and means for precluding the opera 
tion of the thermal-responsive device until 
the thermal-responsive device is heated by 
the winding to a predetermined degree. 

5. A thermal relay for electrical appa 
ratus Eng an enclosing casing, a ther 
mal-responsive device, a winding connected 
in circuit with the electrical apparatus, and 
means for ensuring quick operation of the 
thermal-responsive device when the winding 
has heated the thermal-responsive device to 
a predetermined degree. 

6. A thermal relay comprising a casing, a magnetizable member therein, a heat-lagged 
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winding disposed around the magnetizable 
member, a bimetallic member associated with 
the magnetizable member and adapted to be 
actuated with a snap action when a prede 
termined degree of heat has been imparted 
thereto. 

7. A thermal relay comprising a casing, a 
magnetizable heat-storage member therein, a 
winding associated with the magnetizable 
member and operatively connected to an ex 
ternal translating device, and a bimetallic 
member, heated by the winding and nor 
mally attracted by the magnetizable member, 
for controlling the translating device. 

8. A thermal relay for a translating de 
vice comprising an enclosing casing, a mag 
netizable heat-storage member therein, a 
winding associated therewith and traversed 
by the current traversing the translating de 
vice, and a thermal-responsive member as 

45 sociated with the magnetizable member 
adapted to be quickly actuated under prede 
termined thermal conditions therein to con 
trol the translating device. 

9. A thermal relay for a translating de 
vice comprising an enclosing casing, a mag 
netizable heat-storage member therein, a 
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winding associated therewith and traversed 
by the current traversing the translating de 
vice, and a thermal-responsive member asso 

5 ciated with the magnetizable member adapt 
ed to be quickly actuated under predeter 
mined load conditions to disconnect the translating device. 

10. A thermal relay for electrical appara 
tus comprising a bimetallic actuating mem 
ber, a lagged heat-storage member for heat 
ing the actuating member by conduction, a 
casing therefor and ferrules at the ends 
thereof to facilitate inserting the same in 
standard cartridge fuse clips. 

B 

11. A thermal relay comprising as a unit, 
a magnetizable heat-lagged heat-storage 
member and a bimetallic member secured to 
One end of the heat-storage member to be 
heated by conduction and normally mag 
netically held by the other end of the mag 
netizable member until the bimetallic mem 
ber is heated to a predetermined degree. 

12. A unitary device for a thermal relay 
comprising a magnetizable member, a wind 
ing disposed therearound and a bimetallic 
member secured at one end to the magnetiz 
able member to be heated by heat conducted 
thereto from the magnetizable member. 

13. The combination with a cartridge cas 
ing, of a unitary device therefor comprising 
a magnetizable heat-storage member, a wind 
ing disposed thereon and a bimetallic mem 
ber secured to the magnetizable member, said 
unitary device being adapted to be remov 
ably secured in the cartridge casing. 

14. A thermal relay for electrical appara 
tus, comprising a bimetallic actuating mem 
ber, a heat-storage member for controlling 
the heating and the subsequent operation of 
the bimetallic member, a heating coil there 
for, a casing therefor, ferrules carried on the 
ends of the casing to facilitate the insertion of the casing in standard cartridge-fuse 
clips, and electrical connections between the heating winding and the ferrules. 

15. A unitary device for a thermal relay 
comprising a magnetizable member, a wind 
ing disposed therearound, and a bimetallic 
member directly secured at one end to the 
magnetizable member and having its other 
end adapted to normally close an auxiliary 
circuit. 

16. A thermal relay for electrical appara 
tus comprising a heat-lagged heat-storage 
member, a winding therefor, a casing there 
for, ferrules carried on the ends of the cas 
ing, electrical connections between the wind 
ing and the ferrules, a bimetallic member 
having one of its ends connected to one of 
said ferrules and its other end connected to 
an auxiliary circuit, independently of the 
other ferrule. 

17. A thermal relay for electrical appara 
tus, comprising a heat-storage member, a 
heating winding, a casing therefor, ferrules 
carried on the ends of the casing to facili 
tate the insertion thereof infuse clips, elec 
trical connections between the winding and 
the ferrules, a thermal element having one 
of its ends connected to one of the ferrules 
and its other end normally connected to an 
auxiliary circuit that extends into the casing 
through the other ferrule. 

18. A unitary device for a thermal rela 
comprising a magnetizable member, a wind 
ing disposed therearound and a bimetallic 
member directly secured to the magnetizable 
member at one end and controlled by the 
magnetizable member at its other end. 
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19. A protective relay for an electric cir 

cuit comprising a magnetizable heat-con 
ducting member, a winding for heating and 
magnetizing the same, a bimetallic member 

s embodying a magnetizable element, the bi 
metallic member being mechanically secured 
to one end of the heat-conducting member 

and being magnetically controlled by the 
other end of the magnetizable heat-conduct 
ing member. 
In testimony whereof, I have hereunto 

O 

subscribed my name this 23rd day of June, 1919. 
HENRY D. JAMES.. 


