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To all whom it may concern: To close the circuit breaker, therefore, the 
Be it known that I, EpwIN J. MuRPHY, a Switch must first be moved to one position to 

citizen of the United States, residing at cause the relay to move to the corresponding 
Schenectady, in the county of Schenectady, position and must then be moved to the op 

5 State of New York, have invented certain posite position to cause the relay to assume 60 
new and useful E. in Circuit- the corresponding position and close the con 
Breakers, of which the following is a speci-tactor. Upon the occurrence of an abnormal 
fication. circuit condition the circuit breaker will 
This invention relates to devices for con- open and the operator must make this dou 

10 trolling electric circuits and has for its ob 
ject the provision of means whereby an elec 
tric circuit may be opened and closed in a 
reliable, safe and efficient manner. 
My invention relates more specifically to 

15 devices for automatically opening an electric 
circuit upon the occurrence of predetermined 
circuit conditions such as an overload orab 
normal decrease of voltage, means being pro 
vided whereby the circuit after once being 

20 opened cannot be again closed by the opera 
tor until after the circuit has been placed in 
a protected condition. . . 
In one s my invention comprises a re 

mote cgntrol circuitbreaker so arranged that 25 upon the opening of the circuit, the operator 
in order to close it must actuate a switch 
mechanism so that the parts of the circuit 
breaker are placed in a condition to be closed 
and in the other position of the switch mech 

30 anism the circuit breaker will close. This 
arrangement is of extreme importance in the 
ES of electric motors where a resistance 

is inserted in the motor circuit during start 
ing and is gradually cut A. of circuit as the 

85 motor is brought up to running speed. By 
my arrangement the operator first moves the 
switch to a protective position and then 
moves it to the position in which the circuit 
breaker closes. Furthermore, by the use of 

40 my invention it is impossible for the opera 
tor to hold the circuit breaker closed while 
the overload or other abnormal circuit con 
dition which caused the circuit breaker to 
open continues. 

45. In carrying out my invention I employ an 
electro-magnetic contactor for closing the cause. In a similar manner, when the switch 
circuit, and an electro-magnetic relay for 13 is in the open position, and the switch 15 
controlling the energizing circuit of the con- is closed, the latter is held closed by the en 
tactor. This relay is so constructed and ar- gagement of the lug 22 with the shoulder. 21. 

50 ranged that when the control switch is as shown in the drawing. Auxiliary switch 105 
moved to one position, the actuating coil of 15 is moved to closed position by the over 
the contactor is connected to one side of the load coil 23 provided with a core 24 which 
line so that when the switch is moved to the rises when overload occurs and strikes the 
other position the actuating coil of the con- tail of the switch 15 and moves it to closed 

55 tactor is energized to close the contactor. position. A control switch 25 is pivoted so 110 

der to close it. Furthermore, while the relay 
is closed, the actuating coil of the relay is 
taking no current. , - 

In the accompanying drawings illustrat 
ing my invention, Figure 1 is a diagram-70 
matic representation of one form of my in 
yention; Fig. 2 represents a slightly modi 
fied form; and Fig. 3 illustrates my inven 
tion applied to a motor control system. 
contactor and R a relay, which taken to 
gether constitute the circuit breaker. The 
contactor consists of a winding 10 and a core 
11 arranged to close the switch arm 12 on its 

relay consists of two switches, one being the 
main switch arm, 13 pivoted at 14, while the 
other is an auxiliary switch arm 15 pivoted 
at 16. The switch arm 13 is operated by a 
rod 1 having at its lower end a core 18 co. 85 
operating with a winding 19. This core 18 
is so arranged as to hold the Switch in an 
open position as shown in the drawing by its 
weight when the winding 19 is de&nergized. 
The 'switch arm 15 is of the bell crank lever 90 
form and has a long tail piece projectin 
over toward the switch arm13. On the end 
of this projection are two shoulders 20 and 
21, coöperating with a lug 22 on the arm. 13. 
The construction is such that when the main 95 
switch arm 13 is closed, the tail piece will 
drop down until the shoulder 20 engages the 
lug 22, thereby holding the Switch 13 closed. 
This, of course, presupposes that the switch 

ble movement of the switch mechanism in or- 65 

Referring first to Fig. 1, Crepresents a 75 

contact to close the main line L. L. This 80 

15 is not held in its closed position from any 100 
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as to occupy either one of two positions, in 
one of which it engages the contact 26 and 
in the other it engages the contact 2. 
The operation of this arrangement is as 

follows: Assuming the parts to be in the po 
sition shown in Fig. 1, and it is desired to 
close the circuit breaker, the switch 25 is 

O) 

tion. 
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30 

independently of the operator. 

50 

55 

80 

moved so as to engage the contact 27. This 
energizes the actuating coil 19 through the 
switch 15 and causes the main switch 13 to 
close. As soon as this closes, the auxiliary 
switch 15 is released and the tail 1 drops 
and-locks the switch 13 in the closed posi 

The switch 25 must now be moved 
back into engagement with contact 26 SO as 
to energize the coil 10 and close the con 
tactor C. If now an overload should occur 
upon the line, the core 24 will lift so as to 
lift the tail and close the auxiliary switch 15 
and allow the main switch 13 to open. To 
close the contactor, the operator will move 
the switch 25 into engagement with the con 
tact 27, as before. This will close the auxil 
iary switch 13 and a movement of the switch 
over to contact. 26 will close the contactor. 
From this arrangement it will be seen that 
the operator must always move the control 
ling switch to two positions in order to 
close the contactor. This, makes it impossi 
ble for him to hold the contactor closed 
while there is an abnormal condition on the 
line, since the circuit will always be opened 

As long as 
there is an overload on the line the switch 13 
will not atch closed. The switch i3 can be 
closed and heid closed by keeping the switch 
25 on contact, 27 but as soon as the switch is 
moved over to 26 to close, the overload de 
vice will operate to open the switch 13. It 
will therefore be impossible to hold the con 
tactor closed while there is an overload. If, 
however, it is desired to open the contactor 
at any time, the switch 25 may be moved 
off of contact, 26 so that by moving the 
switch 25 back and forth between contacts 
26 and 27, the contactor can be opened and 
closed. It will be noted that the operating 
coil of the relay only takes current for an 
instant, so that when it is once closed it does 
not consume current. Moreover, a very 
heavy operating current may be used since 
the instantaneous current, although heavy 
enough to burn out the coil if left on con 
tinuously or even for a relatively short time, 
will do no harm. 

In Fig. 2. I have shown a modified ar 
rangement for providing for the condition 
of failure of voltage. The arrangement dif 
fers from that shown in Fig. 1 merely in 
that the resistance S is connected in series 
with the winding 10 and a normally open 
switch 28 is provided for short circuiting 
the resistance. In order to close the con 
tactor in this case, the switch 29, which is 

5 spring pressed into the position shown in the 

1,097,256 

drawing, must be pressed downward so as to 
close the circuit of the winding 19. This will 
close the switch 13 as before. When the 
switch 29 is released and the switch 28 is 
closed, the contactor will close through the 
energization of the winding 10 as before. The 
switch 28 may then be released. The releas 
ing of the switch 28 places the resistance S 
in series with the winding 10 so that there 
will be sufficient current to hold the contac 
tor C closed but not sufficient current to 
close it. If, therefore, the voltage on the 
line should fail and the contactor C should 
open while the switch 13 is closed, a return 
of voltage to the line will not cause the con 
tactor C to close, but the operator must close 
the switch 28 to short circuit, the resistance 
S before the contactor will close. Otherwise 
the circuit breaker operates in the same 
manner as that shown in Fig. 1. 
In Fig. 3, I have shown my circuit breaker 

as it is used in a motor circuit. In this 
case the controller T brings the motor Mup 
to starting speed by gradually cutting the 
resistance R' out of the armature circuit 
and the contactor C closes the motor circuit. 
in this case it will be seen that the con 
troller must be brought to the first starting 
position shown in the drawing, in which all 
of the resistance R is in the motor circuit 
before the contactor can be closed. In this 
first starting position the coil 19 will be en 
ergized from the line L' through the seg 
ments 30, 31 and 32, conductor 33, coil 19, 
switch 15, and back to line L. This moves 
the relay to the position shown in the draw. 
ing, and then by moving the controller to 
the next position the segment 31 engages 
with its corresponding contact on the con 
troller, the winding 19 will be deenergized 
and the winding of the contactor energized 
through the switch 13 as before. This ar 
rangement is no different from that shown 
in Fig. 1, but merely shows one practical 
application of my invention. 

A have not described the details of con 
struction of my relay nor have I claimed 
the same herein, since the construction of 
this relay forms the subject matter of my 
pending application, Serial No. 674,979, 
filed Feb. 2, 1912. 

It should be understood, of course, that, 
while I have shown my invention as embod 
ied in concrete forms for purposes of illus 
tration, I do not limit my invention there 
to, since various modifications thereoi will 
suggest themselves to those skilled in the art, 
without departing from the spirit of my in 
vention, the scope of which is set forth in 
the annexed claims. 
What I claim as new, and desire to secure 

by Hetters Patent of the United States, is:- 
1. The combination with an electromag 

netic contactor, of a two-position relay pro 
vided with an overload coil for moving it to 
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one position, and an actuating coil for mov 
ing it to the opposite position, switch con 
tacts closed in one position for controlling 
the actuating coil and in the other for con 
trolling the energizing coil of the contactor, 
and a Switch having corresponding posi 
tions for completing a circuit through either 
of said coils when the relay is in the proper 
position. 

2. The combination with an electromag 
netic contactor, of a relay having switch 
contacts for controlling said contactor, an 
actuating coil for closing said contacts, an 
overload coil for opening said contacts, a 
Switch having two operative positions, and 
connections whereby the actuating coil is 
energized to close the contacts when the 
Switch is moved to one position and the 

20 

25 

30 

contactor circuit completed through said 
contacts and the switch when the atter is 
moved to the other position. 

3. The combination with an electromag 
netic contactor, of a two-position relay con 
trolling the Same comprising an actuating 
coil for moving it to one position, an over 
load coil for moving it to the opposite po 
sition, and two switches respectively con 
nected to the energizing coil of the contactor 
and the actuating coil of the relay, one of 
Said Switches being closed and the other 
opened in each position, and a two-position 
switch for completing the circuit of either 
the contactor or the actuating coil of the re 
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lay through its corresponding relay switch. 
4. The combination with an electromag 

netic contactor, of a relay comprising an 
actuating coil, an overload device, contacts 
for controlling the energizing circuit of the 
contactor arranged to be closed by the ener 
gization of the said actuating coil, contacts 
for controlling the actuating coil arranged 
to be closed by the operation of the overload 
device, and a two position switch arranged 
to complete the circuit through the actuat 
ing coil and its relay contacts in one posi 
tion and in the other position to complete 
a circuit through the energizing coil of the 
contactor and its relay contacts. 

5. The combination with an electromag 
netic contactor, of a relay switch biased to 
open position, an actuating coil for closing 
said Switch, a latch for holding the switch 
in closed position a two position switch, 
and connections whereby said latter switch 
in one position completes the circuit of the 
actuating coil and in the other position closes 
the energizing circuit of the contactor 
through the relay switch contacts. 

6. The combination with an electromag 
netic contactor, of a relay switch biased to 

8 

Open position, an actuating coil for closing 
said Switch, a latch for holding the switch 
in closed position, a second relay switch, 
means whereby said latter switch is closed 
and the latch tripped to open the first switch 
upon the occurrence of abnormal circuit 
conditions, a two position switch and con 
nections whereby said switch in one posi 
tion energizes the actuating coil through the 
Switch contacts of the second relay switch 
and in the other position closes the ener 
gizing circuit of the contactor through the 
first relay switch contacts. 

7. The combination with an electromag 
netic contactor, of a two-position relay pro 
vided with an overload coil for moving it to 
one position, an actuating coil for moving it 
to the opposite position, a switch contact 
closed in the position to which it is moved 
by the overload coil for controlling the actu 
ating coil, switch contacts closed in the po 
sition to which it is moved by the actuating 
coil for controlling the energizing coil of 
the contactor, and a Switch having corre sponding positions for completing the cir 
cuit through either of said coils in series 
with the contacts which control the coil. 

8. The combination with an electromag 
netic contactor, of an electromagnetically 
actuated relay having contacts controlling 
the energizing circuit of the contactor, a 
two-position switch, and connections where 
by the relay is actuated to close its contacts 
in One position of the switch and the wind 
of the contactor energized through said con 
tacts in the other position of the switch, a 
holding resistance in the energizing circuit 
of the contactor and a switch for short cir 
cuiting said resistance. 

9. The combination with an electromag 
netic contactor, of a relay having switch 
contacts for controlling said contactor, an 

overload coil for opening said contacts, a 
switch having two operative positions, con 
nections whereby the actuating coil is ener 
gized to close the contacts when the switch 
is moved to one position and the contactor 
circuit completed through said contacts and 
the switch when the latter is moved to the 
other position, a holding resistance in the 
energizing circuit of the contactor, and a 
witch for short circuiting said resistance. 
In witness whereof, I have hereunto set 

my hand this first day of February, 1912. 
EDWIN J. MURPHY. 

Witnesses: 
BENJAMIN B. HULL, 
HELEN ORFORD. 
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