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To all whom 3t may concern:
Be 1it. known that I, HENRY

and uselul Improvement in Systems of Con-

this application being a division of my ap

“ cation, Serial No. 372,139, filed May 6, 1907.
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for electric motors, and particularly to such
as embody a plurality of separately-actuated
switches adapted to be operated in succes-

~ sion and to thereby effect automatic accelera-
,timl in the 'spee_d of a motor. o

» L J L]

The object of my invention 1s to so amﬁge

- the circuits of a system of control of the.
character indicated that a lower voltage may
he applied to the operating or controlling
“magnet-windings of the separately-actuated
~ switches than that of the circuit from which

~ the motor is supplied, and also so that but a

- single voltage-reducing resistance need be

| _._2_5 |

a L_..'.ej_nployed;; e TR _. |
-The single figure of the accompanying

~ “drawings is'a diagrammatic view of a system
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~ of control that embodies my invention.

- In the system illustrated, a motor arma-
ture 1 1s connected to a supply ctreuit 2—3,
in series with a resistance comprising sec-
tions 4, 5 and 6, by means of a switch 7, and
the resistance sections may be shunted suc-
cessively by switches 8, 9 and 10. The
switches 7 to 10, inclusive, are provided, re-
spectively, with. operating or controlling
magnet windings 11, 12, 13 and 14, one ter-
minal of each of the three latter windings
being connected, respectively, to terminals
of the resistance sections 4, 5 and 6. The

other terminals of the magnet windings 12,
13 and 14 are adapted to bée connected by

means of interlocking switches 15, 16 and 17,

respectively, that are associated with the
switches'7, 8 and 9, to suitable points in a

resistance 18 that is connected to the circuit
2—3.

terminal of the magnet winding 11 also to a

‘sultable point in the resistance 18.

~ In the operation of the system, switch 19
1s first closed and the magnet winding 11 is
then connected between the point 20 in the

resistance 18 and supply conductor 3, the vol--

D. JAMES, a
citizen of the Unitéd States, and a resident of |
Pittsburg, in the county of Allegheny and

State of Pennsylvania, have invented a new

My invention relates to systems of control

A manually-operated switch 19 is
employed for the purpose of connecting one

-l

termined vaiue. The switch 10 will 11

equal to the difference of pbtential between
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the point 20 and the conductor 3, which will -

be less than that of the circuit 2—3 by an

amount equal to the differenice.of potential
between the point 20 and the conductor 2.

| When the switch 7 closes, the interlocking
‘trol, of which the following is a specification,

pli-

switch 15 also closes and completes the cir-

cuit of the magnet winding 12 whieh is then
connected between the point 20 of. the re-.

sistance 18 and one terminal of resistance

section 4. “As the motor increases in speed,
the current traversing the .resistance de-

creases and, consequently, also the drop of
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potential over the resistance section 4. - As

‘the drop of potential over the resistance sec-

tion 4 decreases, the voltage applied to the
winding 12 increases and when this attains a
predetermined value, the magnet winding 12
Eec{)mes sufficiently energized to cause.the
switch 8 to close. When the switch 8 closes,
the switch 16 also closes and establishes the
circuit of the winding 13 which becomes sui-
ficitntly. energized to cause closure of the

resistance section 5 has decreased to & 1[{)ret_ltzz--

1 ‘ ewise
be caused to ¢lose after the switch 9 has
closed, when the drop of potential over the

determined value. | |

resistance section 6 has decreased to a pre-

As the magnet windings of the switches are
connected successively in circuit the amount

of .current traversing the resistarce 18 1n-

S

creasds and, consequently, the difference of
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| switch 9 when the drop of potential over the

30

potenfial between the conductor 2 and the -

point in the resistance to which the magnet
windings are connected 1increases, so that 1f it

1s desired to use 1dentical Windin%s Tor operat-.

ing the switches it will usually be found-de-

sirable to connect the magnet windings to
different points 20, 21 and 22 of the resist-
ance 18, as shown, Such that the difference of
potential between the conductor 2 and the
point of connection of the magnet winding
with the resistance will remain substantially’

constant. Thus, a materially lower voltage

may be applied to the magnet windings of the
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switches than that of the cirquit to which the
motor armature 1s connected, and, at the -
same time, the operation of the switches may -

be caused to depend upon the drop of poten-

tial over successive sections of the resistance
: ductor ' or upon the. counter-electromotive force of:
tage Impressed upon the winding 11 being | the motor, and this result is attained by the
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use of a single voltage-reducing resistance in-
stead of one for each magnet winding, as has
heretofore been necessary.

I claim as my invention:

1. The combination with a supply cir cuit
and a resistance connected thereto, of a mo-
tor, aresistance in the armature eivcuit there-

of, means for removing the resistance from
the armature circuit comprising a plurality of

magnet windings; and means for connecting
the magnet, W1ndmg<s respectively between,
and to different points of, the said resist-
ances.

2. The combination with a supply eircuit
and a resistance connected thereto, of a mo-

tor, a resistance in the armature circuit

thereof, means for removing the resistance
from the armature circuit comprising. & plu-

- rality of, magnet windings, and means for
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connecting the magnat wmdmgs& 1. SUCCes-
sion between, and £0 d1fferent points of, the
smd resistances.

The combination with « supply cirenit
zmd a resistance connected thereto, of & mo-

tor, a subdivided resistance in the &rmaturb

- circuit thereof, means for removing the re-

sistance from the armature cireuit COmpris-

ing a plurality of magnet windings connest-

@gﬁﬁm_j ,

ed respectively, to different peints of the
afore%md registance, and maans 1o7 GONReS i
ing the said windings in success1on Lo ine re-
spective points of b'llbdl"‘.fhli}‘l of the resist-

ance In the srmature cireust.

‘4. The combination with a supply circuit
and a resigtance connected thereto, of % MO~
tor, 8 resistance in the ATINATUTe sireu il there-
of, ‘and. means for removing the resisiaince
from the arma ture ﬂlrcm‘t comprising o pli-
rality of magnet windings ary wwad to be con-
nected DPLV"E‘}@”}L and £0 dlﬂfﬂ"ﬂnh points of,
the sald resistances.

5. The combination with a supply cireuit,
and a resistance connected there %0, of & mo-
tor, a resistance In the arma ure  cireuit
‘Lhereof a plurality of switches for removing
the resistance from the armature ¢ii ‘LJUlu? A
controlling magnet windings arranged to be
connected between and to different points of,
the said resistances. |

In testimony whereof, I have ‘w £
subscribed my name this 21st day of fu ;nat
1207. |

, HENRY D, JAMED.

Witnesses: '

H. A. STEEN,
BiRNEY HINES.
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