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To oll whom it may concern:

Be it known that I, Caarres B. Cagrpex-
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
the following is a full,
clear, concise, and exact deseription, refer-
ence being had to the accompunying 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 conncction with the
starting means of the motor for opening the
circuit through the motor as Iong as the
predetermined conditions exist.

I have illustrated in the acconpanying
drawings one embodiment of ‘my invention
for the purpose of disclosing the same, and
I said drawings: Figure 1 is a front eleva-
tion of a starfing hox embodying my in-

vention, having also indicated thercon a in-
grammatic cireurt arrangement.  Fig. 2 iy a

perspective view of a portion of the vod on
which the main switeh is mounted.

In the embodiment of the invention illus-
trated, the varions parts of the starting de-
viee are mounted upor a suitable base or
panel 2 formed of slate or like insulating
material. The movable element of the mo.
tor controlling device comprises an arm 3
pivoted upon a stud 4 projecting from the
panel 2. One end of a coiled spring 5 hears
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 “oll ™ position
or toa position where il resis upon the last.
of the dead contact buttons 6, which are se-
cured circularly upon the base 2. The arm
is provided with a spring ‘contact brush 7
arranged to sweep over and make contaci
with a plurality of contact buttons 8 ¢iren
larly arranged upon the base 2, and con-
nected with seetions of a resistance 9 which
may be motnted upon the rear of the panel
2. The avm 3 ix provided with an armature
10 pivotally secured thereon hy a Lol 11 and
arvanged to be held when moved: into on-
gagement therewith by the pole pieces 12, of
amagnet 13, secured upon the hase 2 af the
Hmit of the *on™ position of the arm 3. A
civenit breaker s also mounted upon the
base 2 and comprizes a main switeh 4, an
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auxiliary switch 15 and an overload mag-
net 16. - The main switch- 14 comiprises a
pair of brushes 17 preferably formed of
Jaminations 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
alds_ 1 guiding the same and earries the
auxiliary switch 15, whieh in the present in-
stance takes the form of a disk resiliently
supportediupon a coiled spring 23 carried by
the rod 19 on a collar 24, The brushes 17
are arranged, when the switch is closed, to
bridge a pair of stationary contacts 25 and
26 and the disk 15 is arranged to bridge a
pair of stationary contacts 97 and 28. The
disk 15 is arranged to engage the contacts 27
and 28 prior to the engagement of the
brushes 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 bracizet 29 and is pro-
vided with a collar 30 having a small pro-
jeetion 31 arranged to be engaged by a catch
A2 Tormed on one end 33 of {he bell crank
lever, pivoted al 31 (o the hase or panel 2,
The opposite arm 33 of the bell erank lever
15 adapted to extend to a position immedi-
ately above the core 36 of the magnet 16,
whereby when the core 36 is raised, the arm
35 will be raised, disengaging the catch 82.
The core 36 in its lower position rests npon
an adjusting serew 37 extending through

a stud 38, seenred upon the base and a eali-

brating strip 39 for the corve is secured at one
end to the stud 38, and at its opposite end
Lo one of the pole pieces 40 of the magnet 16.
The epposite pole piece 41 of the magnet 16
is conmected with the bracket 29 whereby the
bracket forms an extension thereof, and. it
will be noted that the contact 28 of the cir-
cuil breaker is arranged in the magnotic
circuit of the poles of the magnet 16, which
cirenit exfends from the pole piece 40 to
the bracket 29 and thence to the opposite
pole picce 41. .

The circuit breaker is set by a curved arin
42 extending from the hub 43 to the arm 3
arranged when the arm 8 is moved to the
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Grst 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
civenit breaker in a closad, positicn. )
One binding post 44 of the starting device
is connected by conductor 43 with one termi-
nal of the armature 46 of the motor, the op-
posite terminal of which is connected by con-
uctor 47, with the positive side 48 of the
line. The binding post 4 is also connected
by a conductor 49 with the last of the contact
buttons . 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 34 with
the first of the live contacts 8. 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 98 of the circuit breaker, and with the
main switch contact ©6. The stationary
contact.27 of the eircuir Lreaker is connected
by conductor 58 with' the arm 3 and by con-
(uctor 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 mainswitch 17 and auxiliary
switch 15. The catch 32 will engage the
projection 31 on the collar 80, and retain
the rod in a raised position. The circuit
breaker heing closed, the arm 3 1s moved to
the right until it engages the first of the con-
fets 8, when cirenit will be established from
the positive side 48 of the line, by conductor
47, through the armature 46, by conductors
453 and 49, through all of the resistance 9,
across the arm 3. by conductors 58 and 59,
aeross {he switeh T4 by conductor 57 through
the overlond maemet 16, by conductor 56, and
thenee Lo the negative side of the line. The
Gold- cirenit will also be established from

condnetor 17, throngh the field and by con-

duetors a1 and 53, throngh the retaining
maonet 13, thenee by cond setor 5 to the

Hrst of the contaets =, andd oy the am 3 to
ihe negative side of the Tive. "The motor
thus sbirts with sl resistancs in the arma-
fure cirenit and as ihe sem 2w woved to the
vight, the armniure resistanee 9 is ovadually
an out until the wwe reaches its full “on”
position, when it will be retained in that
position by the vetaining magnet 13, In
cveni of an overload. the core =36 of the
mnenet 16 will be attracted and engaging
e arm 35 will Kick the eateh 35 loose per-

i
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mitting the circuit breaker to open and
thereby open the circuit through the motor
and at the same time deénergizing the mag-
net 13,

its “off ? position, when, to start the motor

‘again, it will be necessary to repeat the above

described operation. Alsoif 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 plugger 36 would be attract-
ed to unlatch the rod 19 and open the cir-
cuit. , .

When the arm 3 is moved to its * off 7 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 condue-
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 describeg 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
Dreaker being adapted to be set by the move-
ment of the movable element of the con-
troller. C

9. The combination with a movable arm
of a controller, of a slidably mounted civenit
breaker arranged to be set by said arm when
in a predetermined position, said eiveuit
Dreaker having a main and an auxiliary con-
fact. a rvetaining device for said circuit
breaker, and means responding to abnormal
increase in current in the motor civenit for
releasing the same, : B

3. The combination with the movableele-
ment of a controlier, of a slidably mounted
cirenit breaker having & main and an anxil-
jary contact, an electromagnet responding to
abnormal inerease in current in the motor
cirenit for releasing said eiveuit breaker and
means operated by said movable member for
softing said civemit breaker.

‘+. The combination. with the movable cle-
ment of a rheostat, of a cirenit breaker com-
prising a =witch and an electromagnet ve-
sponsive {o an abnormal increase in current
in the motor cireuit for releasing said switch,
saitl electro-magnet having pole pieces for
disrupting the are formed upon the opening
of said switch, said switch being arranged to
be mechanically set by said rheostat element.

5. The combination, with the movable
member of a rheostat, of a cireuit control-

sermitting the arm 3 to move back to -
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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 4 retaining device
for the same responding to abnormal de.
crease in current in the motor civenit 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 morv-
able element carrying a main contact and
an auxiliary contact adapted to abut against
sald 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
mmverse order, said movable element of the
cirenit breaker heing arranged to be oper-
ated by said controlling mentber when in a
predetermined position, means for retaining
said movable element of the cirenit 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-magnet for sald movable membor re-
sponding to abnormal decrease in the motor
eirenit for releasing said movable member,
a cireuit breaker comprising a verti sally
movable rod and a contact thereon adapted
to be closed by said movable member, a cateh
adapted to engage the rod when the contact
is closed, and a device responding to ab-
normal increase in current in the motor cie
cuit for releasing the same.

9.-The combination with the movable
member of a controller, of a civenit breaker
adapted to be set thereby and comprising
a longitudinally movable member carrying
a.main and auxiliary switch contact, a re-
taining device for said vertically movable
member adapted to normally hold the con-
tacts closed and au electro-responsive de-
vice operating under abnovmal increase of
the motor enrrent for disconnecting said re-
taining device.

10. The combination with {he movable
member of a controller, of a cireuit broaker
comprising a sliding rod having a main and
an auxiliary contaef thereon, a retaining de-

a

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

tL. The combination with the movable
member of a controller, of a cirenit breaker
comprising a vertically movable rod, 2 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 increast in the current of the motor
circuit for releasing said ecatch.

12. The combination with a movable mem-
ber of a controller, of a circuit breaker con-
prising a vertically movable rod, a pair of
switch contacts carrvied by said rod and
adapted to be successively closed by the rais-
ing of the same, a cateh for retalning said
rod in its raised position, an electro-respon-
sive device responding to abnormal increase
in the current of the motor cireuit for re-
leasing said eatel 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.

3. The combination with a movable mem-
her of a controller, of a resistance controlled
thereby, a retaining magnet for said mov-
able member connected in the field cireuit of
the motor, a switeh for controlling the ar-
mature circuit of said motor comprising a
vertically movable member carrying a main
and an auxiliary contact, a retaining deviece
for said vertically movable member, an elec-
tro-magnet conneeted in the armature eir-
cuit of the motor 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 said resistance, a switch comprising
a vertically movable rod carrying a main
and an anxiliary switeh contact thereon
adapted to be successively closed upon the
raising of said rod, a projeetion on the mov-
able’ member of the controller for raising
said rod operative only when the movable
member is in an “off ” position, a retaining
rateh for holding said vertically movable
member in a raised position, an electro-re-
sponsive device connected in the armature
cirenit and adapted upon an abnormal in-
crease of current in the armature cirenit for
releasing said catel, and a retaining magnet
for said movalile member of the controller
sonnected in the field cireuit of the motor
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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
formed by the opening of said contact.

15. The combination with the movable
member of a controller and an extension en
said member; of a circuit breaker compris-
ing a rod, an auxiliary and a main contact
catried by said vod adapted to be succes
sively closed upen the movement of said rod
in one dircetion, a latch for engaging said
rod when the contacts are closed, an over-
load magnet for disengaging said latch upon
an abnormal cirrent, said extension on the
movable member adapted to close said con-
tacts only when the member s in ™ oft ™ po-
sition,

16. The combination with the movable

member of a controller, and an extension on
said member: of a ecircuit breaker compris-

5 ing a vertically movable rod. an auxiliary

and a main contaci carvied by said rod
adapted to be snecessively closed, a latch for
engaging said rod when. the contacts are
clesed, said extension on the movable meni-
ber adapted to close said contacts only when
the member is in “off 7 position, and an
overload magnet adapted to respond to'an
abnormal increase of current to disengage
the Iatch, the pole pieces of said magnet be-
ine so mrranged as to distupt the arc formed
by the opening of said anxiliary switch.
{7. The combination with the movable
member of a controller, a spring tending to
oturn said member to initial position, an
extension on said movable member, an elec-
{romagnet to retain said member in its “on”
position and adapted upon abnormal- de-
crense of current to velease said movable
member. of a circuit breaker comprising a
vertically movable rod, an auxiliary and a
main contact earried by said rod adapted to
he suceessively closed, a latch for engaging

* formed upon the
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said rod when the contacts are closed, said
extension on the movable member
to clese 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 maguet being so arranged as
to disrupt the arc formed by the opening of
«aid auxiliary switch.

18. In combination, an electromagnet and
a lengitudinally movable nmember carrying

- switch contact, said magnet havini 2 nole

piece forming a guide for said member and
another pole plece so disposed as to cause
said magnet' to diseupt the arc formed upon
the opening of said switch contact.

19. In a cireuit-breaker, in combination, &
longitudinally movable member carrying s
switch, means for retaining said member in
position to close said switeh, and an over-
load magnet adapted to respond to relense

said member, sald magnet having a pole .

piece fornling 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 gwiteh, _ -
90. The combination with the movable ele-
ment of a rheostat, of a circuit breaker ar-
anged to be set by said element when in 8
predetermined position, comprising a longi-
tudinally movable member, and a switch
earried thereby, means for retainin 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 canse said magnet to disrupt the arc
opening of said switch.
In witness whereof, I have hereunto sub-
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seribed my name in the presence of two

witnesses.
CHARLESE. CARPENTER.
Witnesses:
J. J. Horrox,
Ronert LEwis AMEs.



