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To all whom it may concern: 
Beit known that I, LESLIE N. CRICHTON, 

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 Improvement in Electrical 
Protective Devices, of which the following is a specification. 
My invention relates to electrical protec 

tive devices and particularly to relay mech 
anisms and systems that are employed for 
tripping circuit interrupters upon the oc 
currence of predetermined conditions. 
One object of my invention is to provide a 

simple and economical relay system of the 
character indicated that may be operated by 
current derived from the circuit, in connec 
tion with which the interrupter is employed, 
thereby obviating the necessity of employ 
ing a separate Source of energy for supply 
ing the operating current for its trip coil. 
Another object of my invention is to pro 

vide a system of the above indicated char 
acter that shall be adapted to control the 
tripping of a polyphase circuit interrupter 
with a single trip coil that receives energy 
from the circuit in connection with which 
the interrupter is employed. 
Another object of my invention is to pro 

vide a system of the above indicated char 
acter that may be applied to circuit inter 
rupters already constructed without the 
necessity of altering the structure of the in 
terrupter or its trip coil. B 
A further object of my invention is to 

provide a system of the above indicated 
character that shall have means for connect 
ing the trip coil in operative relation to the 
main circuit and for opening a short-circuit 
ing connection that is normally connected 
between the terminals of the trip coil, un 
der predetermined conditions. 
Copending application Serial No. 850,331, 

filed July 11, 1914, by B. H. Smith and as 
signed to the Westinghouse Electric and 
Manufacturing Company, discloses a trip 
ping electromagnet that is adapted to be 
operated by the current derived from the 
circuit in connection with which its inter 
rupter is employed. While a device of this type operates satisfactorily on interrupters 
equipped therewith, it frequently becomes 
desirable to obtain the same result with in 
terrupters that are already constructed. In 

view of this, I provide means whereby the 
electromagnetic device that is disclosed in 
the abovementioned application is adapted 
to normally short-circuit the trip coil of the 
interrupter and to disconnect the same from 
the circuit until the relay has so neutralized 
one of the windings of the electromagnetic 
device as to permit it to operate. 
The single figure of the accompanying 

drawing is a diagrammatic view of a dis 
tributing system embodying my invention. 
An alternating-current three-phase circuit 

1 is provided with a circuit interrupter 2 
having a trip coil 3 that is adapted to be 
energized under predetermined conditions 
which are controlled by relays 4, 5 and 6 and 
electromagnetic devices 7, 8 and 9. . . 
Three transformers 10, 11 and 12 are so 

associated with the conductors of the circuit 
1 as to be traversed by current proportional 
to the current traversing the respective 
phases of the circuit 1. One terminal of 
each of the transformers is operatively con 
nected to ground. The remaining terminals 
of the transformers 10, 11 and 12 are con 
nected to the corresponding terminals of the 
windings 13, 14 and 15 of the relays 4, 5 and 
6, respectively. The relays 4, 5 and 6 are 
preferably of the induction type and may be 
constructed as set forth in Patent No. 
1,137,840 granted May 4, 1915, to the West 
inghouse Electric and Manufacturing Com 
pany upon an application filed by Frank 
Conrad. However, to simplify the explana 
tion of the operation of my invention, have shown diagrammatically the relays 4, 5 and 
6 that severally comprise a magnetizable 
core member 16, an armature 17 and mov 
able and stationary contact members 18 and 
19. The relays 4, 5 and 6 may be adapted 
to operate under any predetermined condi 
tions and may be delayed or not in their time of operation. 
The relays 4, 5 and 6 are adapted to con 

trol their respective electromagnetic devices 
7, S and 9 which severally comprise oppo 
sitely disposed stationary core members 20 
and 21 of U-shape and a movable core mem 
ber 22 having an enlarged portion 23 that is 
disposed between the core members 20 and 
21 and is normally in engagement with the 
core member 21. A winding 24 is disposed 
around the movable core member 22 within 
the magnetizable member 20, and two wind 
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ings 25 and 26 are disposed around the mov able core member 22 within the magnetiz 
able core member 21. The movable core 
member 22 is provided with an operating 
rod 27 having a bridging contact member 
28 and a spring 29 that supports a bridging 
contact member 29. The bridging contact 
member 28 is adapted to engage tWO mov 
able contact members 30 and 31, and the 
bridging contact member 29 is adapted to 
engage two stationary contact members 82 
and 33. Under normal conditions, the con 
tact members 30 and 32, and 31 and 33 are in 
engagement. 
The terminals of the windings 18, 14 and 

15 of the relays 4, 5 and 6, respectively, that 
are not connected to the transformers are 
connected to the terminals of the corre 
sponding windings 24 of their respective 
electromagnetic devices. The windings 24 
and 25 of each of the respective electromag 
netic devices are connected in series Wit 
The contact member 31 of the device is 
operatively connected, through a conductor 
34, to the contact member 33 of the device 8, 
and the contact member 31 of the device 8 
is connected through a conductor 85 to the 
contact member 33 of the device 9. The 
contact member 31 of the device 9 is con 
nected to one terminal of the trip coil 8 and 
the other terminal of the trip coil is con 
nected to the contact member 33 of the de 
vice 7. The contact members 32 of the sev 
eral devices 7, 8 and 9 are operatively con 
nected together and to ground through a 
conductor 36. Thus, under normal condi 
tions, current proportional to the current 
that traverses the respective phases of the 
circuit 1 traverses the windings of the relays 
and the windings of their respective elec 
tromagnetic devices and no current trayerses 
the trip coil 3 the terminals of which are 
normally short-circuited and disconnected 
from any source of electromotive force. 
The contact members 18 and 19 constitute the separable terminals of the windings 26 

which are adapted, when close-circuited by 
the operation of the relays 4, 5, and 6, to So 
neutralize the effect of the windings 25 that 
the windings 24 predominate and cause the 
movable core members 22 to move upwardly. 
It will be understood that, under normal 
conditions, insufficient current traverses the 
windings 13, 14 and 15 to actuate the arma 
tures 17 and, since the magnetic circuits of 
the core members 21 are substantially closed, 
under these conditions, the windings 25 will 
predominate over the windings 24. 
When an overload traverses the circuit 1, 

sufficient current will traverse the winding 
of the relay that is connected to the dis 
turbed phase to cause it to operate in a time 
depending upon its time setting and to effect 
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netic device. When the bridging members 
28 and 29 engage the contact members 80 
and 31, and 32 and 33, respectively, the trip 
coil 3 will be connected to the windings 24 
and 25 and the corresponding transformer. 
Further movement of the movable core 
member 22 opens the short-circuit connec 
tion across the terminals of the trip coil 8 
and permits current to traverse the same 
that is derived from the circuit in connec 
tion with which it is employed. 
By the use of my invention, a polyphase 

circuit interrupter may be tripped by a 
single trip coil with current derived from 
the circuit in connection with which the in 
terrupter is employed without changing the 
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structure of either the circuit interrupter 
or its trip coil. Since the trip coil is nor 
mally disconnected from the transformer, there is no danger of effecting operation 
thereof on an excessive overload before the 
time-element relay operates. 

I do not limit my invention to the par 
ticular system or devices illustrated, as it 
may be variously modified within the Scope 
of the appended claims. 

I claim as my invention: 
1. In a polyphase electric circuit, the com 

bination with a circuit interrupter, a single 
trip coil therefor that is normally discon 
nected from the circuit, a transformer con 
nected to each phase of the circuit and a 
relay connected in series with each trans 
former, of an electromagnetic means con 
nected in series with each relay and con 
trolled by its respective relay for opera 
tively connecting the trip, in circuit with 
one of the transformers after the relay oper 
ates. - 

2. In a polyphase electric circuit, the com 
bination with a polyphase circuit inter 
rupter, a single trip coil therefor that is 
normally disconnected from - the circuit, 
transformers operatively connected to the 
circuit, and relays connected in circuit with 
the corresponding transformers, of means 
connected in series with the relays and con 
trolled thereby for operatively connecting 
the single trip coil in circuit with one of the 
transformers, under predetermined condi 
tions. 

3. In a polyphase electric circuit, the com 
bination with a circuit interrupter and a 
trip coil therefor that is normally short 
circuited and disconnected from the circuit, 
of a plurality of transformers connected to 
the circuit, a plurality of time-element re 
lays connected in circuit with the respective 
transformers, and means connected in cir 
cuit with the respective relays and con 
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trolled thereby for connecting the trip coil 
in circuit with one of the transformers and 
A. corresponding relay after the relay oper 
atteS. 

4. In a polyphase electric circuit, the com- 130 
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bination with a circuit interrupter, and a 
trip coil therefor that is normally short 
circuited and disconnected from the circuit, 
of a plurality of transformers connected to 
the circuit, a plurality of relays connected 
in circuit with the transformers, and means 
controlled by the relays and supplied with 
current from the circuit for connecting the 
trip coil in circuit with one of the trans 
formers and its corresponding relay and 
for open-circuiting the normally maintained 
short-circuit connection across its terminals. 

5. In a polyphase electric circuit, the com 
bination with a circuit interrupter and a 
trip coil therefor that is normally short-cir 
cuited and disconnected from the circuit, of 
relays operatively connected to the respec 
tive phases, and means operatively connected 
in circuit with the relays and controlled 
thereby for connecting the trip coil in opera 
tive relation to the circuit only when the relays operate. 

(5. In a polyphase electric circuit, the com 
bination with a circuit interrupter and a 
trip coil therefor that is normally short 
circuited and disconnected from the circuit, 
of relays operatively connected to the re 
spective phases, and means operatively con 
nected in circuit with the relays and con 
trolled thereby for connecting the trip coil 
in operative relation to the circuit and for 
opening the short-circuit connection across 
its terminals only when the relays operate. 

7. In a polyphase electric circuit, the com 
bination with a circuit interrupter and a 
trip coil therefor that is normally short-cir 
cuited and disconnected from the circuit, of a 

relay for each phase, and means connected in 
series with the windings of the relays and 
controlled thereby for connecting the trip 
coil in series with the windings of the relays 
and for opening the short-circuit connection 
across its terminals, under predetermined 
conditions, 

8. In a three-phase electric circuit, the 
combination with a circuit interrupter and 
a single trip coil therefor, of three series 
transformers connected to the respective 
phases of the circuit, three time-element re 
lays connected in series with correspond 
ing transformers, three electromagnetic de 
vices connected in series with the corre 
sponding relays and controlled thereby, and 
contact devices actuated by the electromag 
netic devices for normally short-circuiting 
and disconnecting the trip coil from the cir 
cuit and for connecting the trip coil to the 
circuit and opening the short-circuit con 
nection thereof only after one or more of 
the relays have operated. 

9. In a polyphase electric circuit, the com 
bination with a circuit interrupter and a 
single trip coil therefor, of a plurality of 
electromagnetic devices connected to the 
phases of the circuit for operatively connect 
ing the trip coil to the circuit, and time 
element relays connected in circuit with the 
electromagnetic devices for so controlling 
the same that the trip coil is only connected 
to the circuit after the relays operate. 

In testimony whereof, I have hereunto 
subscribed my name this 16th day of June 
1916. 

LESLE N. CRICHTON. 

40 

45 

50 

55 

60 

65 

70 


