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My invention relates to a protective system for 
electrical apparatus such as transformers and, 
more particularly, to means for selectively un 
loading the apparatus to thereby prevent inter 
rupting the service of the apparatus in supplying 
other loads. 

It is an object of the invention to provide elec 
trical apparatus for supplying electric energy to 
a plurality of load circuits and to provide means 
responsive to the load output of the apparatus 
for interrupting a selected number of circuits 
leading from the apparatus. 

It is a further object of the invention to provide 
a plurality of load circuits each having conduc 
tors supplied from common terminal points on 
the apparatus and circuit interrupting means for 
disconnecting the conductors of one circuit or 
certain of them from the terminal points in re 
Sponse to a predetermined flow of energy from 
the apparatus through all or some of said ter 
minal points. 
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The invention will be better understood by ref. 
erence to the accompanying drawing, in which 

Figure 1 is a diagrammatic view of circuits and 
apparatus Organized in accordance with one pre 
ferred embodiment of the invention; Fig. 2 is a simplified diagrammatic view of the 
circuits shown in Fig. 1; and Fig. 3 is a simplified diagrammatic view of cir 
cuits illustrating another embodiment or applica 
tion of the invention. 

In Figs. 1 and 2 of the drawing, a supply 
circuit is represented by conductors and 2 that 
are connected to the primary winding 3 of a 
transformer 4 having a secondary winding 5, the 
Outer ends of which are connected through con 
ductors 6 and and bimetal load responsive ele 
ments 8 and 9 to junction points 2 and 3. 
respectively. 

Conductor's A and 5 that are connected to the 
junction points 2 and 3, respectively, comprise 
the two end terminal conductors of one circuit 
Supplied from the transformer 4. A second out 
put circuit from the transformer is also provided, 
comprising conductors 6 and 7, that are con 
nected to junction points 2 and 3 through con 
tact members 8 and 9, respectively, of a circuit 
interrupting device. A load circuit, conductor 2 
is provided connected to a point 22 on the winding 
5 intermediate its ends, this conductor being coin 
mon to the circuit having conductors 4 and 5 
and to the circuit having conductors 5 and 7. 
The bimetal elements 8 and 9 constitute ther 

mally actuated load responsive elements for ini 
tiating the operation of the circuit interrupting 

device 2 to disconnect circuit conductors 6 and 
7 from the transformer winding 5. The bimetal 

elements 8 and 9 are mounted on Suitable abut 
ments 23 and 24, respectively, and are provided 
With latches 25 adjacent their outer or moving 
ends that are adapted to disengage tripping mem 
bers 28 and 2 pivotaly mounted on pins 28 and 
29, respectively, and biased by springs 30. The 
ends of the actuating members 26 and 27 remote 
from the latches 25 are positioned adjacent to an 
operating member 3 attached to a latch rod 32 
normally biased by a spring 33 to its illustrated 
position to engage a projection 34 carried by a 
switch operating member 35 for maintaining the 
switch operating contact members 36 and 37 in 
circuit closing position. Upon disengagement Of 
the rod 32 with the projection 3, the circuit 
interrupting member 2) is actuated through tog 
gle mechanism 33 by a spring 39 to disconnect 
both conductors 6 and from the transformer 
winding 5. This may be brought about by heat 
ing either of the bimetal elements 8 or 9 suffi 
ciently to release its associated latch 25 from 
engagement with the associated tripping member 
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26 or 2 so that should the output current from 
either of the terminal conductors 6 or increase 
above the desired value for which the equipment 
is set to operate, the circuit connection between 
the transformer winding 5 and the circuit con 
ductors 6 and will be simultaneously broken. 
The circuit interrupting device 20 and the con 

trol mechanism therefor that is actuated in re 
sponse to the bimetal elements 8 and 9 may cor 
respond to the circuit breaker disclosed in United 
States Patent No. 2,169,586, issued to M. G. 
Leonard, August 15, 1939, and assigned to the 
same assignee as this application. Such a device 
is usually mounted to operate under oil in which 
the transformer or like apparatus is immersed, 
so that the elements 8 and 9 are responsive both 
to the temperature of the apparatus as a Whole 
as indicated by the oil temperature and also by 
the current flowing in the circuit. 

It will be noted that the temperature respon 
sive thermal elements 3 and 9 are connected be 
tween the terminals of the Winding 5 and the 
junction points 2 and 3, respectively, so as to 
be affected by the total output currents from the 
tWO ends of the winding 5 supplying the two cir 
Cuits. It Will be appreciated that the load de 
Vices I, connected between conductors 4 and 2, 
are not necessarily of the same current consum 
ing capacity as the devices I that may be con 
nected between conductors 5 and 2 in the 
above-mentioned three-wire circuit and also that 
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the load devices I', connected between conduc 
tors 6 and 2, are not necessarily of the same 
current consuming capacity as those that may be 
connected between conductors 7 and 2, So that 
the current fow through the bimetal elements 
3 and 9 are not necessarily alike. When the cur 
rent flow from either end of the winding 5 is in 
creased to a point, causing a dangerous Overload 
on the apparatus, the circuit conductors 6 and 

Will be disconnected from the circuit to de 
crease the load on the apparatus while at the 
same time maintaining service on the circuit rep 
resented by conductors 4, 5 and 2i. The wind 
ing 5 may, therefore, be used as the Supply Source 
both for an emergency system which must be 
carried without interruption and for Supplying 
also a second circuit which may be interrupted 
Without serious consequences. 
Another application of the invention is illus 

trated in Fig. 3 in which primary circuit con 
ductors 4, 42 and 3 are shown as Supplying a 3 
phase Y-connected transformer primary Wind ing 4. 
are connected in delta to junction points 48, 49 
and 5 comprising the terminal points of the 
secondary circuit represented by conductors 5, 
52 and 53. As shown, the winding 45 is con 
nected between binetal element 54 and 55 and be 
tween the contact members 56 and 5 of a circuit 
interrupting device which may be similar to that 
shown in Fig. 1, so that upon overheating of 
either element 54 or 55, the circuit breaker would 
operate to disconnect the winding 45 from the 
circuit through switch contact members 56 and 
5. The phase winding 4S is similarly connected 
to the secondary circuit conductors through bi 
retal elements 5 and 59 and SWitch contact, 
members 62 and 83 so that, upon the heating of 
either of the two bimetal elements connected in 
circuit therewith, the winding 46 will be discon 
rected from the circuit. 
The third winding 47 is connected between bi 

metal elements S4 and 65 and junction points 66 
and 6 which are connected by conductors 68 and 
69 to the junction point 50 and 49, respectively. 

It will be noted that provision is made to dis 
cor:rect the Windings A5 and 46 from the three 
phase circuit represented by conductors 5, 52 
and 5S, upon heating of the bimetal elements in 
circuit with the Windings 5 and 46 but that the 
third phase winding is always connected be 
tween junction points 50 and 49. The Winding 
47 not only is connected as a part of the delta 
Winding supplying the three-phase circuit but 
is also connected to supply a single phase three 
wire circuit, represented by conductors. 2, 73 and 
it. The conductors 2 and 3 are connected 
to junction point 66 and 67, respectively, by 
Switch contact, members 75 and 75, which are 
jointly operated in response to the thermal action. 
of the hirinetal elenants 64 or 65 in the same man 
23r as the circuit interrupting device 2 illus 
trated in Fig. 1. The third conductor 4 of the 
isie phase circuit is connected to a point 77 

ediate the ends of winding 4 so that the 
phase circuit represented by conductors 
and A is sinilar to that illustrated in FigS. 

In the application of the invention illustrated 
in Fig. 3 in which one phase winding 4 carries 
both a part of the three-phase load and a single 
phase load, the circuit interrupting device hav 
ing contacts : 5 and 76 would be adjusted to oper 
ate to disconnect a single phase circuit from the 
system whenever the combined load on the two 
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circuits would endanger the apparatus if al 
lowed to persist. This circuit interrupter will 
not, however, disconnect the polyphase load. The 
polyphase circuit is protected by circuit inter 
rupting devices associated with windings 45 and 
46, respectively, to interrupt the connections of 
these windings from the three-phase circuit 
should the bimetal elements connected in circuit 
therewith become overheated. It will be noted 
that both in the single-phase circuit ShOWin in 
Fig. 3 and in the circuits shown in Figs. 1 and 2, 
the single-phase circuits always operate with a 
stable neutral thereby avoiding the danger of 
excessive voltage on one side of the System as 
might result if simultaneous disconnection of 
the terminal conductors of the circuit were not provided for. 
While the applications of the invention have 

been illustrated particularly with reference to 
20 transformers as the apparatus to be protected, 

The secondary windings 45, 46 and 4 
it will be evident that the arrangement of the 
load responsive elements and the circuit inter 
rupting devices illustrated and described may be 
applied to the protection of the windings of gen 

25 erators or other sources of electrical energy. It 
will also be apparent that the load responsive ele 
ments may be thermal relays in which the ther 
mally-responsive element is heated by current 
flowing from current transformers, or by other 

30 heaters responsive to the maximum permissible 
loads, or the load responsive elements may be 
current actuated devices. 
Warious modifications in the circuits and ap 

paratus shown to illustrate embodiments of the 
35 invention will occur to those skilled in the art 

and I do not Wish to be limited otherwise than 
by the scope of the appended claims. 

I claim as my invention: 
1. In a protective system for electrical appara 

40 tus having a phase winding for supplying electric 
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energy to load devices, a load circuit comprising 
two conductors conductively connected to Oppo 
site ends of said phase winding and a conductor 
conductively connected to a point on said wind 
ing intermediate its ends, a Second load circuit 
comprising two conductors also conductively con 
nected to opposite ends of said winding and the 
conductor of the first named circuit connected to 
a point on said winding intermediate its ends, a 
circuit interrupter for disconnecting the two first 
named conductors of one of Said circuits from 
said winding, and means responsive both to the 
temperature of the apparatus as a Whole and also 
to the current in both of said circuits for Operat 
ing said circuit interrupting device. 

2. In a protective system for electrical appara 
tus immersed in a cooling and insulating liquid 
and having a phase winding for supplying electric 
energy to load devices, a load circuit comprising 
two conductors conductively connected to oppo 
site ends of said phase Winding and a conductor 
conductively connected to a point on said winding 
intermediate its ends, a second load circuit con 
prising two conductors also conductively con 
nected to opposite ends of said Winding and the 
conductor of the first named circuit Connected to 
a point on said winding intermediate its ends, a 
circuit interrupter for disconnecting the two first 
named conductors of one of said circuits from 
said winding, thermal means immersed in said 
cooling liquid and responsive both to the ten 
perature of the apparatus as a whole and to the 
current flowing through both conductors con 
nected to one end of said phase winding for op 
erating said circuit interrupter and additional 
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thermal means also immersed in said cooling 
liquid and responsive to the current flowing 
through both conductors connected to the other 
end of Said phase winding for Operating Said 
circuit interrupter. 

3. In a protective Systern for electrical appara 
tus, in combination, a plurality of apparatus 
windings connected in delta, for supplying energy 
to a polyphase electric circuit comprising phase 
conductors connected to the points of common 
connection between the Windings, a second cir 
cuit comprising a pair of conductors connected 
to the opposite ends of one of the delta, Connected 
phase Windings and a conductor connected to a 
point on said Winding intermediate its ends, a cir 
cuit interrupter for disconnecting said pair of 
conductors of said second circuit from the Op 
posite ends of Said phase Winding, and Keans 
responsive both to the temperature of the ap 
paratus as a whole and also to the current in 
said phase winding resulting both fron power 
flow in said polyphase circuit and in Said Sec 
ond circuit for operating said circuit interrupter. 

4. In a protective system for electrical appara 
tus, in combination, a plurality of apparatus 
windings immersed in a cooling and insulating 
liquid and connected in delta for Supplying en 
ergy to a polyphase electric circuit comprising 
phase conductors connected to the points of com 
mon connection between the windings, a second 
circuit comprising a pair of conductors connected 
to the opposite ends of one of the delta connected 
phase windings and a conductor Connected to a 
point on said winding intermediate its ends, a 
circuit interrupter for disconnecting the pair of 
conductors of said second circuit from the Op 
posite ends of said phase winding, thermal means 
immersed in said cooling and insulating liquid 
so as to be responsive to the temperature of the 
apparatus as a whole and also connected in cir 
cuit to be responsive to current flow from One 
end of said phase winding to the conductors of 
both the polyphase circuit and the Second cir 
cuit for operating said circuit interrupter, and 
thermal means immersed in Said cooling and 
insulating liquid so as to be responsive to the 
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temperature of the apparatus as a Whole and 
also connected in circuit to be responsive to cur 
rent flow from the other end of said phase Wind 
ing to the conductors of both the polyphase cir 
cuit and the second circuit for operating Said 
circuit interrupter. 

5. In a protective system for electrical appara 
tus, in combination, three apparatus windings 
immersed in a cooling and insulating liquid and 
connected in delta, relation for supplying energy 
to a polyphase electric circuit comprising phase 
conductors connected to the points of common 
connection between the Windings, a circuit in 
terrupter associated With each of Wo of Said 
Windings for disconnecting the opposite ends of 
the winding from the points of Connon connec 
tion to adjacent Windings and thermal means 
immersed in said cooling and insulating liquid 
so as to be responsive to the temperature of the 
apparatus as a whole and also connected in cir 
cuit to be responsive to current flow from either 
end of said winding for operating said circuit in 
terrupter, a second circuit comprising a pair of 
conductors connected to the opposite ends of the 
third one of the delta, connected phase windings, 
and a conductor connected to a point on said 
winding intermediate its ends, a circuit inter 
rupter for disconnecting said pair of conductors 
of said second circuit from the opposite ends of 
said phase Winding, thermal means inimersed in 
said cooling and insulating liquid So as to be re 
sponsive to the temperature of the apparatus as 
a whole and also connected in circuit to be re 
sponsive to current flow from one end of Said 
phase winding to the conductors of both the poly 
phase and the second circuit for operating Said 
circuit interrupter, and thermal means immersed 
in said cooling and insulating liquid so as to be 
responsive to the temperature of the apparatus 
as a whole and also connected in circuit to be 
responsive to current flow from the other end of 
said phase winding to the conductors of both the 
polyphase and the Second circuit for operating 
said circuit interrupter. 

ARTHUR, M. LOCKIE. 


