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13 of the solenoid 16 when it 1s energized.
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To all whom ot may concern.: |

Be it known ﬂmt I, Crarnes . MILLER, a
citizen of the Uniie ed States, residing at ALl
waulkee, 1 the county of Midwaukee and
State of Wisconsin, have ithvented a certain
new and useful Improvenent in Mutomatic
Self-Starters, of which the following 15 a full,
clear, concise, and exact description, refer-

e1LCe being had to tho acconqmnvinﬂ' {hﬂ,w-}

gy, {mnunﬂ o part of this specilication.
My invention relates spectically to self
starters for clectric motors, buit in some of 1ts
features is of niore Ueneml application.
As s well known, a protective resistance is
inserted in the motor circuit at the mo-
ment of starting and is gradually cut out as

(..uumt-l electro-motive force builds up. It
1s thus essential to provide some means for
{*utmw out such resistance during the start-
e penml of the motor, and to oeneral
classes of devices have been devised for the

purpose. These comprise hand starters 1
which means are provided for manually cut-

ting out the resistance as the motor speeds

up, and self starters in whieh the mere closing
of the motor cireutt suflices, so far as the :l-t-
tendant s concerned, to cause the self starter
m automatically and gradually cut out the

resistance. It is to the latter class of starters
mat the present invention is more especially
directed, the object being, in connection
with such deviees, to provide a {'-if{ sfarter
that shall consast of but few and simple parts,
and therefore 1s Inexpensive to manufaecture,
and wihrch shall be eflictent and durable 1n
actual use.

Other objects and advantages Wll &ppear
from the detailed description and elaims.

In the accompanying drawing m which
the fioure is a dlagram of the invention used
in counection with a shunt motor on a con-
stant potential circuit, 2 and 3 mdicate the
main cireuit, 4 a switeh interposed in the
main cireult, and 5 and 6 the motor arma-
ture and winding re espectively.  The starting
resistance is indicated in two sections 7 and
s, termunatimge at the contacts Y and 10 with
which o movable contact bar or arm 11 1s

adapted to successively engage as it is ralsed

or lowered.  This arm or bar i the present
mstance 1s carried upon but s isulated from
the lower end of a solenoid plunger 12, which

is adapted to be drawn up into the 'ﬁ'-’hldinﬂ
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dash pot 14, which may be of any desired
type and arranged in any way desired, 1s

connected with tbe plunger or core 12 in stuch

nmanner as to TGLELI‘(]. lt‘a downward mmove-

ment but not to affect 1ts upward novement. g

An msulated short cireuiting switch 15 is
arranged at the upper end ot the solenoid 16
and is lifted into engagement with its con-
tacts 17 and 18 by the ph‘nger 12 when the
latter is drawn up into the windmg 13,
thereby short circuiting a aulmble realata,nce
19. An auxiliary solenioid 20 is provided
with a movable contact 21 and stationary

contacts 22 and 23, serving to control the
motor circuit. ‘The miotor ecircuit 1s ex-

| tended from thﬂ inain conductor 2 by way of
the speed of the ari na,ture inereases and the |

conductor 24, contacts 22, 21 and 23 of the
auxiliary solenmd 20, thence by way of con-
du(.tor 25 to the lowest terminal 9 of the
starting rheostat and from the opposite ter-
minal 10 of said rheostat by a conductor 26
to one side of the armature 5 of the motor;
from the other side of the motor wires 27 and
28 lead to the other ternunal of the switch 4
and to the main conductor 3. The field
winding 6 of the motor s connected with the
conductor 27 on one side by a suitable
branech 29 and u] on the other side by branch
30 with the conductor 25. !
Normally the parts are i the position
Hh{ﬂ 1 in the drawing, the movable contact
I oi the starting rheostat being at 1ts lower-
nmat position and cutting out the resistance
7 and 8. Upon the r*loﬂnﬁ of tne switeh 31,
however, cuueut yasces from the wire 24
thr ough sald switel, thence by way of con-
ductor 32 to one terminal of the w nding 13
of the solenoid 16, thence through said w nd-
1Lg conductor 33, and conductor 25 to the
lowermost contacts 9 and 10 of the rheostat
which are bridged by cmltaﬂt 11, conductor
26, armature 5 uf the motor, wire 27 and
conductor 28 to the other side 01 the mamn
circutt. The current m this path energizes
the solenoid winding 13 so qmohlv that it
mumediately draws or jerks up the vlunger
12 to the limit of its movement 1110!‘01’!} cut—
ting 1 the whole resistance of the rheostat
and at the same time short cireuiting the re-
sistance 19 above the solenoid. The resist-
ance 19 15 s0 adjusted relatively to the wind-
ing of the auxiliary solenoid 20 with which
it 1s in cireuit as to prevent the latter from
- being energized afier switch 31 is closed until

x| the resistance 19 is short circuited. As goon

G1¥;

GO

80

-~ f_}'._.- :
oI

FAY

100

105

119



ot

2

as this occurs, sufficient current flows throu gh | may require asivong as fifteen seconds.

the shunt circuit from the switch 31, con-

ductor 34, winding of solenoid 20, conductor

35, contacts 17, 15 and 18- of solenoid 186,

~conductor 36 to conductor 28. The current

i this path suffices to energize the solenoid
20 therehy causing its contact 21 to bridge

contacts 22 and 23 thereby admitting cur-

10

15

rent direct to the motor armature via con-
ductor 25. At this time, however, all of the
resistance 7 and & is in circuit with the arma-
ture and the motor is properly started. As

soon as auxiliary solenoid 20 i1s energized, it
short circuits the winding 13 of the solenoid |
16 which 1is deénergized and permits its
plunger to descend to cut out the resistance !

7 and 8, the plunger in this movement being

retarded by dash pot 14 in order to graduslly

~cut out the resistance to properly start the

20

29

30

motor 5. As’soon as the plunger 12 de-

scends, the short circuiting contact 15 at the
upper end-of the solenoid opens the short
circuit about the resistance 19 which is cuf

mto- eireult. with the auxiliary solenoid 20
to thereby cut down the current {lowing

through 1t but not to such an extent as to

~cause 1t to release its plunger and prevent
the same from maintaining the motor circuit

closed.  When the plunger 12 reaches its
normal position, the whole resistance is cut

out and the motor 5 is up to a speed that en~

ables it to withstand the full voltage of the
nmain circuit. | - -

When 1t 15 desired to stop the motor the
switch 31 1s opened thereby deénergizing the
auxiliary solenoid 20 and opening the motor
circult.  Any fatlure of the current on the

~main line opens the solenoid switch 207,

49

and this switch will net again close to start |

the motor until all of the resistance ‘77,
877 15 inserted 1 the motor circuit by the

ldting of the solenoid plunger 12" and the |

short-circuiting of the resistanee 19’ by
such Q{}eration of the plunger. After the
motor has stopped and the power is turned

on agaln, the conditions are identical with-
those for starting, the motor up originally -

- when switeh “31” is closed.  'The resistance

{{ rm~12)
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“soon as the auxi

, *8771s thus immediately inserted as
soon as the-power 1s turned on, and is there-
after gradually cut oul to stdrt the motor

properly as soon as the auxiliary solenoid

“207 1s operated. The resistance 7 and 8 is
thus normally out of the circuit but is imme-
diately Inserted as soon as the controlling
switch 31 is closed and is thereafter gradu-
ally cut out to iprope'rly start the motor as

The solenoid 16 may be smaller and cheaper

than the usual starting magnet by reason of
the fact that 1t receives current for only a
- short time, ordinarily not over o fraction of a

<ceond, whereas In the common arrange-

~ment the starting solenoid must be fully en-

65

erg:ved during the starting period which

iary solenoid 20 is operated.

. 908,784

the auxiliary solencid may be made small

~and with less insulation due to the fact that
the resistance 19 is-eut into the circuit.

This device is adapted also for alternating
current work for the reason that the solenoid
“16” is in circuit such a short time that it is

not deleteriously afiected by the heating ef- |

tect of the heavy current necessary to pass
through it to cause the plunger to lift. Since
the self-induction. of the solenoid increases
very rapidly as the plunger ascends and the
magnetic circuit becomes shortened and its
pull on the plunger correspondingly weak-
ened, 1t 1s necessary to dpepend upon the
Iarge force exerted on the plunger when ‘in

its lowest position to give the plunger and

its parts a very rapid acceleration and high
velocity to carry the same clear to the top by
their mertia. On account of this sction of
the solenoid when the plunger rises, causing
the force to decrease very rapidly, the device
1s particularly well adapted to be operated
py alternating current on alternating current
circuits. The same fact is true of the solen-

oid switch 20, so that the resistance 19 for
such a self starter for alternating current

moetors would be used to interlock the two

parts only and would not be required to ker:r{)-
1

coil 20 from overheating. The main swite
4”7 ordinarily remains closed, but may be

onened when 1t is desired to cut off the cur-
rent from the whole device.

‘While the various parts have been shown
only diagrammatically it is believed that
their practical construction and gpplication
1s sufficiently  well understood by  those
skilled in the art at the present day to make
turther illustration and description unneec-
essary. o '

~Any sort of rheostatic device capable of
performing the desired functions may obvi-
ously be emﬁloyed. - -

- Various changes and alterations may be
made 1 the invention without departing

from its scope or principle.

Again

70

76

&b

85 .

00

10

19

11

It 1s evident that this self starter may he

‘made to operate in connection with pressure
regulators, float switches, reversing switches
for elevators and the like. - '

Having thus described my invention, what

1 claim as new and desire to cover by Letters
Patent ig:— o | |

1. In an sutomatic starter for electric mo-
tors, a starting resistance for the armature
circult, a resistance varying member arranged

‘1o move sutomatically from the starting po-
sition to the running position, said member
being normally out of the starting position
and normally excluded from the main arma-
ture circuit, & circuit closing device for in-
cluding said member in the main armature

circuit when said member is moved into the
starting position, an electromagnetic device

11.'&
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i adapted to move said member from the nor- 13:
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sition, sald member being normally out oi-
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to the starting position when
the main switch is closed, sald device having
windings connected in shunt te the terminals
of said circuit-closing device and in series
with the armature of the motor, and means
for retarding said member in its movement
from the starting to the running position.

mal position

9. In an automatic starter for electric mo- |
tors, & starting resistance ror the armature

circuit, o resistance varying member arranged
to move automatically from the starting po-

sition to the running position, said memper |

being normally out of the starting position
and normaily excluded from the man arma-
ture circunit, a circuit-closing device for 1n-
cluding sgid member in the main armature
circuit when said member is moved into the
starting position, a selenoid adapted to move
sa;d member from the normal position to the
starting position when the maln switch 1S
closed, said solencid having windings con-
nected in shunt to the terminals of said cir-
cuit closing device and in series with the ar-
mature of the motor, and means for retard-
ing said member in its movement from the
starting toward the running position.

3. In an automatic starter for electric mo-
tors, a starting resistance, a resistance vary-
ing member arranged to move automatically
from the starting position to the running po-

the starting position and excluded from the
main armature circuit, an electromagnenlc
device adapted to move said member

circuit closing device for including said mem-
ber in the main armature circuil, means-gciu-
ated by said resistance varying member upon
reaching starting position to cause the opera-
tion of the eircult closing device, said electro-
magnetic device having a winding connected
in shunt to t

the motor. |
4., In an automatic starter for eleciric ma-
tors, & starting resisiance, a resistance vary-

-

. . " B - - i v
ing member arranged to move automatically |

from starting position to running position,
said member being normally out of starting
position and excluded from the main arma-
ture-circuit, an electromagnetic device adapt-
ed to move said member from normal posi-
tion to the starting position when the main
switch is closed, a circuit closing device for
including said member in the armature cir-
cuib, an operating winding for said circul?

from
the normal position to the starting position
when the main switeh is closed, an automatic

he terminals of said circuit elos-
ing device and in series with the armature o1

&3

closing device, means actuated by

foctive to actuate said circuit closing device,

said electromagnetic device having a wind-
ing connected 1 shunt to the terminals of

<aid eireuit closing device and in series with
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he armature of the motor, and means for re-
tarding said member in its movement from
the starting to the running position.

5. In a
tors, a starting resistance, a resistance vary-
ing member arranged t0 move automatically
from starting to the running position, said
member being normally out of starting po-
sition and excluded from the main arma-
ture circuit, an operating windmg for mov-
ing said member to starting position, an elec-
tromagnetic circuit closing device for includ-
ing said member in the main armature CiT-
cuit, a resistance in circuit with the operat-
ing winding of said.circuit closmg device, and
a switch operated by said member upon
reaching starting position to short-circuit

| qaid last mentioned resistance to cause sald

circuit closing device to operate, the winding
of said resistance varying member being con-
nected in shunt to the terminals of said cir-
cuit elosing device and in series with the ar-
mature of the motor. o

5. In an automatic starting device for elec-
iric motors, a resistance adapted to be 1n-
cluded in the armature cireuit, an automat-
ically movable member adapted to remove
said resistance from the armasature circuit,
said movable member being normally out of
starting position, a solenoid adapted to move
said member to starting position, an electro-
magnetic circuit closing device, a resistance
for the winding thereof, a switch for short-
circuiting said last mentioned resistance, ar-
ranged to be closed when said movable mem-
ber reaches starting position, whereby the

sald re-
sistance varying member upon reaching
starting position to render said winding ef-

asutomatic starter for electric mo-
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circuit closing device will be.operated, the

winding of the solenoid for the movable
member being in shunt to the terminals of
the circuit closing device and in series with

the armature of the motor, and means for re-

tarding said member in its movement from:

the starting to the running position.

In witness whereof, I have hereunto sub-
seribed my name in the presence of two wit-
nesses.

| CHARLES H. MILLER.
Witnesses: . B |
T. H. BARRUMNM, o
B, S, Wrinmorr.
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