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UNITED STATES 
Re. 15,929 

PATENT of FICE. 
PAUL MacGABAN, ‘OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR TO weSTINGHous E 

ELECTRIC AND MANUFACTURING COMPANY, A CORPORATION OF PENINSYL 
VANA ELECTRICAL PROTECTIVE DEVICE. 

Original No. 1,224,400, dated May 1, 1917, serial No. 44,440, filed August 9, 1915. Application for 
reissue fled May 13, 1919. Serial No. 298,913. 

To all whom it may concern. - . 
Be it known that IPAUL MAcGAHAN, a 

citizen of the United States, and a resident of Pittsburgh, in the county of Allegheny 
and State of Pennsylvania, have invented a 
new and useful Improvement in Electrical 
Protective Devices, of which the following 
is a specification. 
My invention relates to electrical pro 

tective devices and particularly to means for 
protecting electrical translating devices in 
accordance with the temperature and the 
load traversing such devices. 
The object of my invention is to provide 

an electrical protective device that is actu 
ated only when the load traversing a trans 
lating device is of a predetermined value at 
substantially the same instant that the tem 
perature of said device is of a predeter 
mined value. ... " 

Heretofore, time-limit relays have been 
provided for the purpose of tripping circuit 
interrupters upon the occurrence of a per 
sistent overload and for preventing the trip 
ping of the same upon the occurrence of a 
momentary overload. 

Since the load traversing some devices is 
not detrimental because of their superior 
ventilating, radiating and heat-storing prop 
erties, it has been suggested that it is only 
necessary to disconnect such devices from 
the circuit when their temperature reaches 
a destructive value. However, since the ex 
cessive heating of electrical translating de 
vices is dependent upon the load, I provide 
a system comprising an overload relay and 
a temperature relay having their contact 
members so connected in series relation that 
the translating device is disconnected from 
the circuit only when the load traversing the 
circuit is of a predetermined value, and the 
temperature of the translating device, to 
which the relays are connected, is also of a 
predetermined value. Thus, if the load is of 

** a predetermined value and the temperature 
is relatively low, the translating device will 
not be disconnected from the circuit and if 
the temperature is of a predetermined value 
and the load is so decreased in value as to 
reduce the temperature to safe values, the 
device will not be disconnected from the cir 
cuit. Hence, under no conditions is the cir 
cuit unnecessarily interrupted. 
The single figure of the accompanying 

drawing is a diagrammatic illustration of an 
electrical translating device that is protected 
by a system embodying my invention. 
An electrical circuit 1 is provided with a 

circuit interrupter 2 and is operatively con 
nected to the primary winding 3 of a trans 
former 4, the secondary winding 5 of which 
is connected to an electrical circuit 6. A re 
lay 7, comprising a winding 8, a movable 
core member 9 and a movable contact mem 
ber 10, is operatively connected to the cir 
cuit 1 and is so adjusted as to be actuated 
when the load traversing the circuit 1 
reaches a predetermined value. A thermom 
eter 11 is inserted in the tank 12 of the 
transformer 4 and is provided with two con 
tact members 13 and 14 that are adapted to 
be bridged by the mercury 15 of the ther 
mometer when the oil in the tank 12 reaches 
a predetermined temperature. The ther 
mometer 11 may be supplanted by any other 
form of contact making temperature re 
sponsive device such as a thermostat or a 
contact making voltmeter actuated by 
thermo-couples. 
The relay 7 is provided with two station 

ary contact members 16 that are adapted to 
be engaged by the movable contact member 
10. The contact members 14, 15 and 16 are 
connected in a circuit 17 that comprises a 
source of electro-motive force 18 and the 
winding 19 of a tripping electro-magnet 20. 
When the relay 7 is sufficiently energized 

to operate, and the thermometer 11 is sub 
jected to such temperatures that the contact 
members 13 and 14 are bridged by the mer 
cury 15, current will traverse the winding 
19 to trip the circuit interrupter. The cir 
cuit interrupter 2 is tripped only when the 
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overload on the transformer 4 occurs at sub 
stantially the same instant that the tempera 
ture of the transformer is of a predeter 
mined value. It will be understood that the 
thermometer 11 is so disposed with respect 
to the transformer 4 that the mercury 14 
rises to such height as to be an indication of 
the temperature of the hottest portion of the 
transformer. . 
While I have illustrated my invention 

with respect to a transformer and a circuit 
interrupter for protecting the same, it will 
be understood that my device may be uti 
lized with other translating devices and with 
other protective means. It will be further 
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understood that my invention is not limited 
to the particular type of overload and tem 
erature relay, as many modifications may 

E. used without departing from the spirit 
and scope of the invention as set forth in 
the appended claims. 

I claim as my invention: 
1. In an electric circuit, the combination with a translating device, and an electrically 

actuated device, of an overload relay and a 
temperature relay having their contacts so 
connected in series with the electrically ac 
tuated device that said device operates only 
when the overload on, and the temperature 
of, the translating device both reach prede 
termined values. 

2. In an electric circuit, the combination 
with a translating device and an electro-re 
sponsive device, of an overload relay, and a 
temperature relay responsive to the tempera 
ture of the translating device, said relays 
being adapted to so control the circuit of the 
electro-responsive device that the overload 
on, and the temperature of, the translating 
device must be of predetermined values be 
fore the electro-responsive device is actu 
ated. 

3. In an electric circuit, the combination 
with a translating device and an electro-re 
sponsive device, of a current relay, and a 
temperature relay responsive to the tempera 
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ture of the translating device, said l 
being adapted to control the circuit of the 
electro-responsive device only when they are 
simultaneously in operative condition. 

4. In an electric circuit, the combination 
with a translating device and an electro-re 
sponsive device of means for controlling the 
circuit of the electro-responsive device only 
when a predetermined current traverses the 
translating device and when the tempera 
ture of the translating device is a predeter 
mined value. 

5. In an electric circuit, the combination 
with a translating device and means for con 
trolling the circuit thereof, of means respon 
sive to the combined effect of the tempera 
ture of, and the load traversing, the trans 
lating device adapted to control the opera 
tion of the said means for controlling the 
circuit of the translating device under pre 
determined conditions. 

6. In an electric circuit, the combination 
with a translating device and a circuit in 
terrupter therefor, of means operatively con 
nected to the translating device whereby the circuit interrupter is tripped only when the 
current traversing the translating device 
and the temperature thereof are of predeter 
mined values. 

7. In an electric circuit, the combination with a transformer and a circuit interrupter 
therefor, of tripping means for the circuit interrupter, and means responsive to the 
load on, and the temperature of, the trans 
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former for so controlling the tripping means 
that the interrupter is tripped when the 
combined effect of the load traversing the 
transformer and the temperature thereof is a predetermined value. 

8. The combination with a translating de 
vice and a protective device therefor, of 
means for rendering the protective device 
effective when the combined effect of the 
load on, and the temperature of, the trans 
lating device is a predetermined value. 

9. The combination with a translating de 
vice and an electrically actuated device, of 
an overload relay, and a relay responsive to 
the temperature of the translating device, 
said relays having their contacts so connect 
ed in series with the electrically actuated de 
vice that the said device operates only when 
the combined effect of the overload on, and 
the temperature of, the translating device 
reaches a predetermined value. 

10. A relay system for a translating de 
vice comprising means responsive only when 
the combined effect of the temperature of, 
and the load on, the translating device is a predetermined value. 

11. The combination with a translating 
device, of means operatively connected to the translating device and responsive only 
when the combined effect of the temperature 
of, and the load on the translating device exceeds a predetermined value. 

12. The combination with a translating 
device, of means responsive to the combined 
effect of the temperature of, and the load 
traversing, the translating device adapted 
to be rendered operative under predeter 
mined conditions. 

13. The combination with a translating device, of means responsive to the tempera 
ture of, and the load traversing, the trans lating device adapted to be rendered oper 
ative when a predetermined load traverses 
the translating device at the same time that 
the translating device has a predetermined temperature. 

14. A protective device for an electric 
circuit comprising means actuated when the 
current traversing the circuit and the tem 
perature conditions of the circuit are prede 
termined values. 

15. The combination with a circuit inter 
rupter and a translating apparatus, of means 
for E. the interrupter when the com 
bined effect of load traversing the apparatus 
and the temperature conditions of the ap 
paratus is a predetermined value. 

16. The combination with a translatin 
device, of means responsive to the combin 
effect of the heating properties of, and the 
value of, the current traversing the trans 
lating device, said means to rendered 
operative under predetermined conditions. 
1. The combination with a translating 

device, of means actuated only when the 
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current traversing the translating device is 
a predetermined value and the heati 
properties of this load have polities 
effects. 

18. The combination with a translating 
device, of means responsive to the load on 
the translating device, means responsive to 
the heating effects of the load upon the 
translating device, and means controlled by 
the combined actions of the said load and 
heat responsive means that is rendered 
operative when the load and heating are 
simultaneously in excess of predetermined 
values. 

19. The combination with a translating 
device and a circuit controller therefor, of 
means responsive to overloads and the 
heating effects thereof upon the translating 
device caused by the duration of the over 
loads for controlling the operation of the 
circuit controller. 

20. The combination with a translatin 
device and a circuit controller therefor, o 
means responsive to the combined effect of 

effects upon the 
translating device caused by the duration 
of the overloads for controlling the opera 
tion of the circuit controller. 

30 
21. The combination with a circuit inter 

rupter, of means responsive to the load on 
the circuit, means responsive to the heating 
effects of the load upon the translatin 
device, and means whereby the combin 
action of the said load and heat responsive 
means effects operation of the interrupter 
when the and heating are simul 
taneously in excess of predetermined values. 

40 

22. A control circuit for an electrical 
translating device comprising a means 
movable in response to the temperature of 
the device and a means cooperating with 
the first-named means and responsive to 
the instantaneous value of current travers 
ing the device for controlling the same. 

23. A control circuit for an electrical 
translating. device comprising a means mov 
able in response to the temperature of the 
device and a means co-operating with the 

first-named means and responsive to the 
magnetic effect of the current traversing 
the device for controlling the same. 

24. A control circuit for a translating 
device in an electric circuit comprising 
means movable in response to the heating 
effect of the current traversing the device 
and co-operating electromagnetic means 
movable in response to the magnetic effect 
of current traversing the device for con 
trolling the same. 

25. In an electric circuit, the combination 
with an electrical apparatus and a circuit 
controlling device, of means responsive to 
the magnetic effect of the current traversing 
the circuit and to the heating effect of that 
current on the apparatus, and means for 
controlling the cooperation of said means 
to control the actuation of the current-con 
trolling device. s: 

26. A control circuit for a translating 
device in an electric circuit comprising 
means movable in response to the magnetic 
effect of the current traversing the SE 
and the heating effect of current within 
the body of the translating device. - 

27. The method of protecting an electrical 
apparatus from dangerous temperatures 
which consists in isolating the same if, when 
a predetermined temperature is attained 
therein the current traversing the same is 
maintained at or above a predetermined 
yalue, but in preventing the isolation thereof, if, when the predetermined temperature is 
attained, the current traversing the same 
has decreased to or below a predetermined 
value. 

28. The method of protecting an electrical 
apparatus from dangerous temperatures 
which consists in isolating the same if, when 
a predetermined temperature is attained 
therein, the current traversing the same ex 
ceeds a predetermined value. 
In testimony whereof, I have hereunto 

subscribed my name this 23rd day of April, 
1919. 

PAUL MACGAHAN. 
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