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To all whom it may concern:

Be it known that I, Wimer M. Smarr-
cross, a citizen of the United States, re-
siding at Milwaukee, in the county of Mil-
waukee and State of Wisconsin, have in-
vented new and useful Improvements in
Motor-Controliers, of which the following
is a full, clear, concise, and exact descrip-
tion, reference being had to the accompany-
ing drawing, forming a part of this specifi-
cation. : - h

My invention relates to improvements In
motor controllers.

1t is one of the objects of my invention to
provide a simple but eflicient controller op-
erable to establish series-parallel - connec-

. tions for a plurality of motors, and when

20

desired to cause the motors to act as a dy-
namic brake. ) .

. A further object of my invention is to
provide for the accomplishment of the afore-

. gaid invention with a min_imum number of
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switches. s )

Other objects and advantages of my in-
vention will hereinafter appear.

In order to fully and clearly disclose my
invention I shall describe the embodiment
thereof illustrated in the accompanying
drawing, it being understood that my in-
vention is susceptible of embodiment in-
other forms. .

The controller illustrated comprises a
lurality of switches which in practice may
ge electromagnetically operated and con-
trolled by any suifable master switch to be
operated in a manner hereinafter set forth.
Of course in practice the switches might be
of any other preferred type.

The various switches are shown as con-
trolling two motors M and M’, each com-
prising an armature A and a series field
winding F. The switches 1, 2, and 3 are,

‘as will be hereinafter more fully set forth,

adapted to connect the motors M and M’ in
geries through resistances R and R’. The
resistance R is associated with the motor M
and the resistance R’ with the motor M’.
For the purpose of simplifying the illus-
tration OF the controller, I have shown the
resistances R and R’ as each consisting of a-
single step, but it should be understoo that
in practice these resistances may be divided
into as many steps as desired to permit of
variation thereof in the usual manner.

Switch 4 codperates with the switches 1 and

‘nections.

2 when switch 3 is open to connect the two
motors in series with the resistances R and
R’ excluded from circuit. Switches 5 and 6
cobperate with switches 1, 2, and 4 to estab-
lish a Wheatstone bridge connection for the

" two motors and resistances R and R’ as a

preéliminary stép to the change over from
series to parallel connection. The switch 4
upon opening interrupts the Wheatstone
bridge connection, leaving the two motors in
parallel with their respective resistances in
series therewith. - Switches 7 and 8 codperate
with switch 8 to establish circuits for caus-
ing the two motors to act as a dynamic
brake. _

I shall now more fully explain the func-
tions of the various switches, at the same
time fully and clearly describing the circuit
connections established thereby. Assume
that current is supplied from lines L and
L’ and that switches 1, 2, and 3 are closed.
Current will then flow from line L by con-
ductor 10 through the series field winding
of motor M, by conductor 11, through
switch 1, by conductor 12 through the arma-
ture of motor M, by conductor 13 through
the resistance R, by conductors 14 and 15
through switch 8 to conductor 16, thence
through resistance R’ by conductor 17
through the armature of motor M’, by con-
ductor 18 through switch 2, by conductor 19
through the field of motor M’ to line I/. Tt
will thus be seen that the two motors are
connected in series and that the resistances
R and R’ are included in circuit therewith.
Assume now that switch 4 is closed. The
resistances R and R’ will be short-circuited.
This short-circuit extends from conductor
18 by conductor 20 through switch 4 by
conductor 21 to conductor 17. Switch 3 1s
maintained closed until after the switch 4 is
closed to maintain the continuity of the mo-
tor circuit during the change in circuit con-

Switcﬁ 3 is opened prior to the
next step of operation. Assume now that
switches' 1, 2, and 4 are left closed and.
switches 5 and 6 closed. This establishes
the Wheatstone bridge connection above
mentioned. The motor M and its resistance

R are then connected directly across the 1

lines by switches 1 and 5 and the motor M’
and resistance R’ are likewise connected di--
rectly across the line by the switches 2 and
6, while opposite terminals of the motor
armature are directly connected through the.
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switch 4. This preserves the continuity of

the motor circuit during the change from
series to parallel connections, which latter
connections are established by opening the
switch 4 which breaks the Wheatstone

bridge connections, leaving the two motors

in parallel across the line. After the par-
allel connections have been established the
resistances: R and R’ may be short-circuited,
if desired, but it has been deemed unnecessary
to herein illustrate means for this purpose.
As is well understood in the art the succes-
sive changes in circuit connections above de-
scribed serve to accelerate the motors. Like-
wise, as is well understood in the art, the
motors may be slowed-down by operating
the switches in an inverse order to that just
described. Assume now that the controller
has been returned to establish series con-
nections including the.resistances R and R’
i. €., by closure of switches 1, 2, and 3, and
that it is desired to cause the motors to op-
erate as a dynamic brake. The motors may
be made to operate as a dynamic brake by
opening the switches 1 and 2 and closing the
switches 7 and 8. Closure of the switch 8
connects the field windings across the lines,
while the switches 8.and 7 connect the mo-
tor armatures in a closed loop including the
resistances R and R’. This insures strong
fields for the motors and in consequence
they will generate a braking current which
will flow through the closed loop in which
the motor armatures are connected, the re-
sistances serving to modify the braking ef-
fect of the motors.

The circuit of the field windings may be
traced from line L by conductor 10 through
the field winding of motor M to conductor
11 by conductor 22 through the switch 8 by
conductor 23 through a suitable resistance 7
to conductor 19 and thence through the field
winding of motor M’. The closed loop in-
cluding the motor armatures may be traced
from the right hand terminal of the arma-
ture of motor M by conductor 13 through
the resistance R by conductors 14 and 15,
through the switch 3, by conductor 16
through resistance R’, by conductor 17
through the armature of motor M’, by con-
ductors 18 and 24 through switch 7, by
conductor 25 to conductor 12 and thence to
the left hand terminal of the armature of the

motor M. If an increased dynamic braking

effect is desired, the resistances R and R’
may be wholly or partially excluded from
circuit, as desired, by any well-known means.

It is thus to be observed that the controller
illustrated provides for the acceleration of
the motors by series parallel connection
without interruption of the continuity of the
motor circuit and also provides for dynamic
braking, and that the dynamic braking is
effected by the mere addition of two single

65 pole switches and that three single pole

1,188,821

switches serve to establish
ing connections. _ .

While the controller illustrated is of the
non-reversing type, it should be understood
that the same may, in practice, be made of
the reversing type without affecting the
principles thereof. :

all dynamic b@k-

70

What I claim as new and desire to secure -

by Letters Patent is:

1. A controller for a plurality .of series
motors, comprising a plurality of sets of
motor leads, line leads, means for connecting
said sets of motor leads to said line leads
for either series or parallel connection, and
means codperating with said former means
to connect the armature leads of said sets
to form a single dynamic braking circuit and
to connect the field leads of said sets to said
line leads. - ,

2. In a controller for a plurality of elec-
tric motors, in combination, a plurality of
sets of motor leads each including armature
leads and field leads, line leads, means in-
cluding a switch for connecting all of said
motor leads to said line leads and two single
pole switches codperating with said former
switch to connect said armature leads for
dynamic braking and to connect said field
leads to said line leads. .

3. In a controller for a plurality of elec-
tric motors, in combination, a plurality of
sets of motor leads, line leads, means for
connecting said motor leads to said line
leads for either series or parallel connection
of the motors and two single pole switches
codperating with said means to connect the
armature leads of said sets for dynamic
braking and to establish connections between
the field leads. of said sets and said line
leads.

4. In a controller for a plurality of elec-
tric motors, in combination, a plurality of
sets of motor leads, line leads,.a plurality
of switches for connecting said sets of motor
leads to said line leads for either series or
parallel - connection of the motors, and
switches coSperating with certain of said
former switches to .establish.dynamic brak-
ing connections for the armature leads of
sald sets and to establish connections be-
tween the field leads of said sets and said
line leads. .

5. In a controller for a plurality of elec-
tric motors, in combination, motor leads,
line leads, switches controlling said.leads

for either series or parallel connection of the

motors; and two single pole switches co-
operating with one of said first mentioned
switches to adjust said connections for dy-
namic braking.

6. In a controller for a plurality of elec-
tric motors, in combination, means for estab-
lishing series or parallel connections for the
motors including a plurality of switches and
two single pole switches electrically con-
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n_ected with said means and codperating with

~one of said former switches to establish a
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dynamic braking circuit for the motor arma- .

tures and a separate exciting circuit for the
motor fields. :

7. The combination with two electric mo-
tors having a series connection between the
armatures therecf, two switches for connect-
ing said motors in series to a power circuit
and two single pole switchés one to connect
the motor fields in series to the power: cir-
cuit and the other to connect the motor
armatures in a closed loop.

8. The combination with a power circuit,

of two series motors one having its field

permanently connected-to ‘the positive side
of said power circuit and the other having
its field permanently connected to the nega-
tive side of said power circuit and the
armatures of both mators being disconnected
from their respective fields, and four
switches two of the same being adapted to
connect the motors in series to said power
circuit and the other two being adapted to
connect: the motor fields in series to said
power cir¢itit and to connect the armatures

1m a closed)loop for dynamic braking.

9. The combination with a power circuit,
of two series motors one having its field per-
manently connected to the positive side of
said power circuit and the other having its
field permanently connected to the negative

a

side of said power circuit and the armatures
of both motors being disconnected from their
respective fields, two single pole switches for
connecting the motors in series to said power
circuit and two other single pole switches
for connecting the motor fields in series to
said power circuit and connecting the motor
armatures in a closed loop for dynamic
braking, said closed loop being disconnected
from the power circuit upon the opening of
one of said first two mentioned switches.
10. A controller for a plurality of electric
motors comprising aplurality of sets of motor
leads, line leads, six single pole switches for
establishing either series or parallel connec-
tions between said motor leads and said line
leads, resistances for maintaining connection
of said leads during the series and parallel

-transitions and. two single pole switches co-

operating with one of said first mentioned
switches to connect certain of said motor
leads together for a dynamic braking circuit
and to connect other of said motor leads to
said line leads.

In witness whereof, I have hereunto sub- .

scribed my name in the presence of two
witnesses.

WILMER M. SHALLCROSS.

Witnesses: :
Frank H. HusBarp,
Texrra Boart.
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