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To all whom it may concern. 
Be it known that I, CHARLEs E. CARPEN 

TER, a citizen of the United States, residing 
at New York city, in the county of New 
York and State of New York, have invented 
new and useful Improvements in Starting 
IDevices, of which the following is a full, 
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clear, concise, and exact description, refer 
ence being had to the accompanying draw 
ing, forming a part of this specification. 
My invention relates to starting devices 

for electric motors and has for its object the 
provision of means operating under prede 
termined conditions in connection with the 
starting means of the motor for opening the 
circuit through the motor as long as the 
predetermined conditions exist. 

I have illustrated in the accompanying 
drawings one embodiment of inly invention 
for the purpose of disclosing the same, and 
in Said drawings: Figure ) is a front eleva 
tion of a starting box embodying my in 
vention, having also indicated thereon a dia 
granamatic circuit arrangement. Fig. 2 is 
perspective view of a portion of the rod on 
which the main switch is mounted. 

In the embodiment of the invention illus 
t 'atel, the various parts of the starting de 
vice are nou inted upon a suitable base of 
panel 2 formed of slate or like islating 
laterial. The no valle element of the no. 
to controlling (ievice complises an a 1' 3 
pivotect on a stic 4 projecting from the 
panel 2. One end of a coiled spring 5 bear's 
against the arm and the other end of the 
spring is stationarily connected to the base or 
panel, whereby the spring will have a tend 
ency to move the arm to the “oft position 
or to a position where it rests po) the last 
of the dead contact buttons (3, which are se 
cured circularly upon the base 2. The arm 
is provided with a spring 'contact bitish 7 
arranged to sweep over and nake contact 
with a plurality of contact butt () is S circu 
larly arranged upon the base 2, and col)- 
nected with sections of a resistance $) which 
may be motinted upon the 'ear of the panel 
2. The arm 3 is provided wit, an armature 
10 pivotally secured there on by a bolt 1 I ains 
arranged to be held when innoved in it () ('in 
gagement there with by the pole pieces 12. of 

3, secret on the base 2 at the a lll: get 
limit of the “ol’ position of the ai'n 3. A 
circuit breaker is also mounted upon the 
base 2 and comprises a main Switch i-, an 

auxiliary switch 15 and an overload mag 
let 16. The main switch 14 comprises a 
pair of brushes 17 preferably formed of 
alminations or strips of copper secured in a 
cup 18 mounted upon a vertically mov 
able rod 19. The cup may be secured in 
any suitable manner but I have here illus 
trated it as being secured between a pair 
of nuts 20 and 21 screwed upon the 
end of the rod 19. The rod extends 
through an opening in a stud 22, which 
ails ill guiding the same and carries the 
auxiliary switch 15, which in the present in 
stance takes the form of a disk resiliently 
supported upon a coiled spring 23 carried by 
the rod 19 on a collar 2-4. The brushes 17 
are all'anged, when the switch is closed, to 
bridge a pair of stationally contacts 25 and 
26 and the disk 15 is arranged to bridge a 
pair of stationary contacts 27 and 2S. The 
disk 15 is arranged to engage the contacts 27 
and 28 prior to the engagement of the 
blushes 17. With the contacts 25 and 26 but 
(due to the resilient mounting thereof the 
rod 19 will continue in its upward move 
ment until the brushes 17 engage the con 
tacts 25 and 26. The upper end of the rod 
19 extends through a braclet 29 and is pro 
\itle with a colla' 30 having a small pro 
jection 31 ai'i'anged to be engaged by a catch 
32 o'ned on one end 33 of the bell ("rank 
ley''', pivoted at ; to the base or panel 2. 
The opposite a 'h 35 of the bell crank lever 
is adapted to extend to a position immedi 
ately above the cole 36 of the magnet 16, 
whereby when the core 36 is raised, the arm 
35 will be raised, disengaging the catch 32. 
The 'o'e 3(3 in its lower position rests upon 
an adjusting screw 37 extending through 
a stud 3S, secured upon the base and a cali 
lorating strip 39 for the core is secured at one 
end to the stud :38, and at its opposite end 
to one of the pole pieces 40 of the magnet 16. 
The opposite pole piece 41 of the magnet 16. 
is connected with the bracket 29 whereby the 
bracket forms an extension thereof, and it 
will be hotel that the contact 28 of the cir 
cuit breaker is arranged in the magnetic 
circuit of the poles of the magnet 16, which 
circuit extends from the pole piece 40' to 
the bracket 29 and thence to the opposite pole piece 41. 
The circuit breaker is set by a curved arm 

42 extending from the hub 43 to the arm 3 
arranged when the arm 3 is moved to the 
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first of the dead contacts 6 to engage be 
neath the collar 24 and raise the rod 19 
until the catch 32 engages and supports the 
circuit breaker in a closed, position. 

ne binding post 44 of the starting device 
is connected by conductor 45 with one termi 
nal of the armature 46 of the motor, the op 
posite terminal of which is connected by con 
fluctor 47, with the positive side 48 of the 
line. The binding post 44 is also connected 
by a conductor 49 with the last of the contact 
buttons S. A second binding post 50 of the 
starting device is connected by a conductor 
, 1 with one terminal of the shunt field wind 
ing of the motor, the opposite terminal of 
which is connected with the conductor 47. 
The binding post 50 is also connected by the 
conductor 53 with one terminal of the wind 
ing of the magnet 13, the opposite terminal 
of which is connected by conductor 54 with 
the first of the live contacts S. A third 
binding post 55 of the starting device is con 
nected by the conductor 56 with one terminal 
of the winding of the overload magnet 16, 
the opposite terminal of which is connected 
by a conductor 57, with the stationary con 
tact 28 of the circuit breaker, and with the 
main switch contact 25. The stationary 
contact. 27 of the circuit jeaker is connected 
by conductor 58 with the arm 3 and by con 
ductor 59 with the main switch contact 25. 

In operation, assuming that the arm 3 is 
on the last of the dead contacts 6, in order to 
start the motor the arm is moved to the left 
as far as it will go, when the short arm 42 
will engage the collar 24 lifting the rod 19; 
and closing the main Switch 17 and auxiliary 
switch 15. The catch 32 will engage the 
projection 31 on the collar 30, and retain 
the rod in a raised position. The circuit 
breaker being closed, the arm 3 is moved to 
the right until it engages the first of the con 
t; (its s, when circuit will be established from 
the positive side 48 of the line, by conductor 
47, thi'oltrh the al'mature 46, by conductors 
45 at 49, through all of the resistance 9, 
across the airn 3. y ('ol ductor's 5S and 59, 
aci'ss the switch 14, by 'ontictor 57 through 
the overload nati et {3, iy conductor 56, and 
tiece () the negative sitio of the line. The 
fit (i. ('i?' it will : 1st it establishe? fron 
('lit (, ;" i. tili's ligh: the field, and y con 

ict (i's a 53, thi'? gh the 'etaining 
}}}{g}}:{ }3, the ice iy 'snd 'i or 54, to the 
ii'st () f { }( ( : 'is it y : he il in 3 if 
the legative site it is (, ; ( )() (1 
It is st: 'ts with iiii ' sist: it it i he al'ma 

i tire (''' it : it is i; : "1 2 is (\et the 
irt, ; ; ; in it to 'esistance :) is gradually 

( ; ) it it i t ( ; ; ; ; has its fill “ol’ 
isition, when it will be 'etailed in that 
ositic; y tie retail lant 13. In 
vei if i) overloal. the core 36 of the 
Jagief is will be attracted and engaging 
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mitting the circuit breaker to open and 
thereby open the circuit through the motor 
and at the same time deenergizing the mag 
net p' mitting the arm 3 to move back to 
its “off’ position, when, to start the motor 
again, it will be necessary to repeat the above 
described operation. Also if when the motor 
is started the arm 3 is moved too rapidly or 
if the motor does not start and the operator 
continues to move the arm to full speed po 
sition, the current would increase to the 
point where the plunger 36 would be attract 
ed to unlatch the rod 19 and open the cir 
cuit. 
When the arm 3 is moved to its “off 'po 

sition, that is, on the last of the dead con 
tacts 6, a closed loop is established from one 
terminal of the armature by conductors 45 
and 49, through the resistance 9 by conduc 
tor 54, through the winding of the magnet 
13, and by conductors 53 and 51, through 
the field 52 to the opposite terminal of the 
armature. This takes up the field discharge. 
Having thus described my invention what 

I claim as new and desire to secure by Let 
ters Patent is: 

1. The combination with the movable ele 
ment of a controller, of a circuit breaker 
comprising a longitudinally movable mem 
ber carrying the switch contacts thereof, a 
retaining device for the circuit breaker, and 
an electromagnet responsive to an abnormal 
increase in current in the motor circuit for 
releasing said retaining device, said circuit 
breaker being adapted to be set by the move 
inent of the movable element of the con 
troller. 

2. The combination with a movable arm 
of a controller, of a slidably mounted circuit 
breaker arranged to be set by said arm when 
in a predetermined position, said circuit 
breaker having a main and an auxiliary con 
tact, a retaining device for said circuit 
breaker, and means responding to abnormal 
increase in current in the motor circuit for 
releasing the same. 

3. The combination with the movable ele 
ment if a controller, of a slidably mounted 
circuit breaker having a main and an auxil iary contact, an electromagnet responding to 
abnorial increase in current in the motor 
circuit for releasing said circuit breaker and 
means operated by said movable member for 
setting said circuit breaker. 

4. The comination. with the movable ele 
ent of a rheostat, of a circuit breaker com 

prising a switch and an electromagnet re 
sponsive to an abnormal increase in current 
in the notor circuit for releasing said switch, 
sail electro-magnet having pole pieces for 
disrupting the arc formed upon the opening 
of said switch, Sail switch being arranged to 
be nechanically set by said rheostat element. 

i). The contination, with the movable 
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ling switch arranged to be mechanically set 
by said member when in initial position, 
said switch having main and auxiliary con 
tacts, and an overload magnet adapted to 
release said switch, said magnet having pole 
pieces for disrupting the arc formed upon 
the opening of said switch. 

6. The combination with the movable 
member of a controller, of a retaining device 
for the same responding to abnormal de 
crease in current in the motor circuit for re 
leasing said movable member, and a circuit 
breaker adapted to be set by said movable 
member comprising a longitudinally mov 
able member carrying a switch contact, means 
to normally hold the switch closed, and an 
electro - responsive device operating under 
abnormal increase in current, in the motor 
circuit to release said second mentioned mov 
able member. 

7. The combination with a movable 
member of a controller of a circuit breaker 
comprising stationary contacts and a mov 
able element carrying a main contact and 
an auxiliary contact adapted to abut against 
said stationary contacts, said auxiliary con 
tact being resiliently mounted to cause said 
contacts carried by said element to engage 
and disengage their stationary contacts in 
invese order, said rinovable element of the 
circuit breaker being ari'anged to be oper 
ated by said controlling member when in a 
predetermined position, means for retaining 
said movalle element of the circuit breaker 
in operative position, an electro-responsive 
device for causing said means to release said 
movable element of the circuit breaker un 
der predetermined conditions. 

8. The combination with the movable 
member of a controller, of a retaining elec 
tro-nagliet for said movable meuber re 
sponding to abnormal decrease in the motor 
circuit for releasing said movable member, 
a circuit breaker comprising a vertically 
movable rod and a contact thereon adapted 
to be closed by said movable member, a catch 
adapted to engage the rod when the contact 
is closed, and a device responding to al 
normal increase in current in the motor cir 
cuit for releasing the same. 

9. The combination with the movable 
member of a controller, of a circuit breaker 
adapted to be set therelby and comprising 
a longitudinally movable member carrying 
a nain and auxiliary switch contact, a re 
taining device for said vertically movable 
member adapted to normally hold the con 
tacts closed and a ta electro-responsive de 
vice operating under abnormal increase of 
the motor current for disconnecting said re taining device. 

10. The combination with the movable 
member of a controller, of a circuit breaker 

8. 

vice for said circuit breaker responding to 
abnormal current in the motor circuit for 
releasing the same, and means operated by 
said movable member of the controller only 
when the movable member is in an “off” 
position for setting said circuit breaker. 

11. The combination with the movable 
member of a controller, of a circuit breaker 
comprising a vertically movable rod, a main 
and auxiliary switch contact carried by said 
rod adapted to be successively closed by the 
movement of said rod, a catch for retaining 
said rod in its raised position and an elec 
tro-responsive device responding to an ab 
normal increase in the current of the motor 
circuit for releasing said catch. 

12. The coinibination with a movable mem 
ber of a controller, of a circuit breaker com prising a vertically movable rod, a pair of 
switch contacts carried by said rod and 
adapted to be successively closed by the rais 
ing of the same, a catch for retaining said 
rod in its raised position, an electro-respon 
sive device responding to abnormal increase 
in the current of the motor circuit for re 
leasing said catch and a projection carried 
by the movable member of the controller for 
raising said rod, operative only when the 
movable member of the controller is in its “off” position. 

13. The combination with a movable mem 
ber of a controller, of a resistance controlled thereby, a retaining magnet for said mov 
able member connected in the field circuit of 
the motor, a switch for controlling the ar 
mature circuit of Said motor comprising a 
vertically movable member carrying a main 
and an auxiliary contact, a retaining device 
for said vertically movable member, an elec 
tro-magnet connected in the armature cir 
cuit of the notor and responding to an ab 
normal increase in current for releasing said 
retaining device, and an arm carried by the 
movable member of the controller for rais 
ing said vertically movable member, oper 
ative only when the movable member of the 
controller is in an “off’ position. 

14. The combination with a motor of a 
resistance therefor, a movable arm for con 
trolling sail resistance, a switch comprising 
a vertically movable rod carrying a main 
and an auxiliary switch contact thereon 
adapted to be successively closed upon the 
'aising of said rod, a projection on the mov 
able member of the controller for raising 
said rod operative only when the moyable 
member is in an “off” position, a retaining 
'atch for holding said vertically movable 
member in a raised position, an electro-re 
sponsive device connected in the armature 
circuit and adapted upon an abnormal in 
crease of current in the armature circuit for 
releasing said catch, and a retaining magnet comprising a sliding rod having a main and for said no valie nember of the controller an auxiliary contact thereon, a retaining de 'onnected in the field circuit of the motor 
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for retaining said arm in its “on” position 
and adapted upon abnormal decrease of cur 
rent in the field circuit to release said mov 
able member, said first mentioned retaining 
magnet having polar extensions between 
which one of the contacts of the circuit 
breaker is arranged, for disrupting the arm 

O 

20 

30 

8 5 

formed by the opening of said contact. 
15. The combination with the movable 

member of a controller and an extension on 
said member: of a circuit breaker compris 
ing a rod, an auxiliary and a main contact 
carried by said rod adapted to be succes 
sively closed upon the movement of said rod 
in one direction, a latch for engaging said 
rod when the contacts are closed, an over 
load magnet for disengaging said latch upon 
an abnormal current, said extension on the 
movable member adapted to close said con 
tacts only when the member is in “off” po 
sition. 

16. The combination with the movable 
member of a controller, and an extension on 
said member: of a circuit breaker compris 
ing a vertically movable rod, an auxiliary 
and a main contact carried by said rod 
adapted to be successively closed, a latch for 
engaging said rod when, the contacts are 
clesed, said extension on the novable men 
ber adapted to close said contacts only when 
the member is in “off” position, and an 
overload magnet adapted to respond to an 
abnormal increase of current to disengage 
the latch, the pole pieces of said magnet be 
ing so arranged as to disrupt the arc formed 
by the opening of said auxiliary switch. 

17. The combination with the movable 
member of a controller, a spring tending to 
return said member to initial position, an 
extension on said movable member, an elec 
tromagnet to retain said member in its “on” 
position and adapted upon abnormal de 
crease of current to release said movable 
member, of a circuit breaker comprising a 
vertically movable rod, an auxiliary and a 
main contact carried by said rod adapted to 
be successively closed, a latch for engaging 
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said rod when the contacts are closed, said 
extension on the movable member adapted 
to close said contacts only when the member 
is in “off” position, and an overload magnet 
adapted to respond to an abnormal increase 
of current to disengage the latch, the pole 
pieces of Said magnet being so arranged as 
to disrupt the arc formed by the opening of 
said auxiliary switch. 

18. In combination, an electromagnet and 
a longitudinally movable member carrying 
a switch contact, said magnet having a pole 
piece forming a guide for said member and 
another pole piece so disposed as to cause 
said magnet' to disrupt the arc formed upon 
the opening of said switch contact. 

19. In a circuit breaker, in combination, a 
longitudinally movable member carrying a 
switch, means for retaining said member in 
position to close said switch, and an over 
load magnet adapted to respond to release 
said member, said magnet having a pole. 
piece forming a guide for said meinber and 
another pole piece so disposed as to cause 
said magnet to disrupt the arc formed upon 
the opening of said switch. . . 

20. The combination with the movable ele 
ment of a rheostat, of a circuit breaker ar 
"anged to be set by said element when in a predetermined position, comprising a longi 
tudinally movable member, and a switch 
carried thereby, means for retaining said 
member in position to close said switch, and 
an overload magnet for releasing said mem 
ber, one of the pole pieces of said magnet 
forming a guide for said, member, and the other pole piece thereof being so disposed 
as to cause said magnet to disrupt the arc 
formed upon the opening of said switch. 

In witness whereof, I have hereunto sub 
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scribed my name in the presence' of two 
witnesses. 

CHARLEs E. CARPENTER. 
Witnesses: 

J. J. HoRTON, 
RoIEIT LEWIs AMEs. 


