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To all whom it may concern:

Be it known that I, FRANK J. SPRAGUE, of
New York, in the county and State of New
York, haveinvented a certain new and useful
Improvement in Electro-Dynamic Motors, of
which the following is a specification.

This invention relates to the regulation of
electro-dynamic motors used upon circunits of
constant enrrent, such as circuits in which
arc lights are arranged in series. The motors
best adapted for this use are those in which
the armature and main field-coils are connected
in series. When such a motor is not in use,
the circuit must be closed around it to the
other motors or lamps in series with it, and
when the motor is placed in circuit for use it
is desirable to first place the armature in cir-
cuit without the field-magnet, so that the whole
resistance of the motor will not be suddenly
thrown upon the line, and then to throw in
the field-coils gradually, so as to gradnally
bring their resistance into the cirenit, and at
the same time gradaally increase the strength
of field and bring up the speed of the motor—
this, it will be remembered, being a constant-
current circuit—to the desired point,and when
the motor is running its speed is to be reg-
ulated by varying the strength of the field.

The object of my invention is to provide a
machine combined with a switch or commuta-
tor by which all the steps above set forth may
bereadily perforned. In accomplishing this
I wind the field-magnet coils in a continueus
closed series, and make connections from cer-
tain points on said coils to blocks of the switeh.
A pivoted arm of said switch forms a terminal
of the supplying-eircuit, and is so arranged
that in one position it is connected directly
across to the other terminal, so short- circnit-
ing the whole motor. In another it isconnected
between the field-magnetand armature, there-
by throwing in the armature and leaving the
field-magnet short-cireunited, while in others
it is connected to different points of the con-
tinwous field-coil series, thereby placing in
circuit different resistances of said eoils, and
reversing the current in a greater or less num-
ber of said coils, so that the resistance may be
thrown in gradually, and the strength of the
field-magnet may be regulated by the varia-
tion in the magnetizing effect of said coils.

My invention is illustrated in the annexed

CIFICATION forming part of Letters Patent No. 337,793, dated March 9, 1886,

Serial No. 170,724, (No model.)

drawings, in which Figure 1is an elevation of-
the motor and plan view of the switch with

its turning spindle in section and a diagram of
the connections; Fig. 2, a similar view show-

ing a switch with a somewhat modified eon-

nection ; Fig. 3, a vertical section of the

switch. Figs. 4, 5, 6, 7, and 8 are diagrams

showing the different connections made by

means of the switch in Fig. 1, and Figs. 9,

10, 11, 12, and 13 are similar diagrams for the
switeh of Fig. 2. ’

A is the field-magnet, and B the armature, of
an eleetro-dynamic motor. The switch is com-
posed of an insulating-base, O, which carries
a number of short contact-blocks, a ¢ ¢, &e.,
and one longer contact-block, b. The moving
contact is a metal disk, D, encircling an in-
sulating-block, E, on a spindle, ¢, and pro-
vided with a projecting arm, d. The insulat-
ing-block E has attached to 1t a handie, F, for
turning the disk to bring the arm ¢ into con-
tact with the different contact-blocks. The
long contact b is always in contact with the
disk.

Each contact preferably consists of two
spring-fingers, as shown in Fig. 3, between
which the disk or its projecting arm enters to
make contact with them.

Referring more particularly to Figs. 1, 4, 5,
6, 7, and 8, half the coils G of the field-magnet
are wound in sectious, all these sections being
joined together, and with the sections G’ to
form a continuous closed circuit. 12 are the
terminals of the supplying constant-current
circuif. Terminal 1 is counected with long
contact-block b directly, and therefore is con-
stantly connected with the moving contact d.
Terminal 2 is directly connected with the firss
contact,a. One commutator-brush is connect-
ed by wire 3 with contact a; theother by wive
4 with contact @’. The sectional coils G are
successively conuected by wires 5 6 7 &e.,

- with the blocks @’ to «’, respectively.

In the first position of the switch shown in
Figs. 1 and 4, current is from long contact b,
directly across the movable disk to contact «,
and thus the whole motor is short-circuited.
Turning the disk in the direction indicated
by arrow e (all the cother arrows show di-
rection of current) brings arm d into eon-
tact with block «’. The cirenit is then from

bto «, wire 4 to the armatare-wire 3 to ¢,and
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thence to the line. This brings the armature
into eircuit, but leaves the field-magnet still
short-circuited, the motor being then as in
Fig. 5. Moving arm d to contact ¢’ brings the
motor as shown in Fig. 6, the circuit being
by wire 6 to coils G, where it divides, part of
the current going divect thlough a small por-

“tion of the field-coils G to wire 5, back to @,

through the armature, and out on the line,
while the rest goes in the reversed direction
throucrh the rest of the coils G, also to wire 5,
«, and the armature. This it is evident pro-

duces only a small magnetizing effect, and
placesonly a partof theresistance of the field-

coils in cireuit. Continning the movement of

arm d, 80 as to bring it successively in con-

nection with the different contact-blocks, in-
creases the number of sections G in which the
current is direct,and decreases those in which
it is reversed,and also increases the resistance
of the circuit of the direct coils G, whereby
the magnetizing effect of all the coils is va-
ried largely by asmall movementof the commu-
tator. This effect of a changed position of the
commutator-arm is illustrated in Fig.7. When
arm d reaches contact «’,the motor isasshown

~ in Fig.*s, with all the coils G in circuit di-
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reet, and likewise all the coils G/, the two sets
or ranges of coils being in parallel circuit to
each other. The cireunit in this arrangement
in Fig. 1 is block b, block ¢’, wire 13 to the
field- coﬂs, where the current branches, part
going around all the coils G to wire 5, and
thence to block «', wire 4, armature,wire_ 3,
and out on the line, and the other part going
through all thecoils G’ to wire 5,andso on out.

In the arrangement shown in Figs. 2, 9, 10,
11, 12, and 13, in addition to the connections

. above set forth, there is a wire, 14, which ex-
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tends from the block b, or, in other words, from
the terminal 1 to bhetween the two field-coil
ranges G-and ¢’. Thisisa permanent connec-
tion, as seenin the diagrams. The movement
of the commutator -changes the connection of
terminal 1 in the wanner -described above.
The wire 14, however, causes an additional
direct effect to be produced in all the coils
and lowers the whole resistance of the coils.

What I claim is—

1. The combination, with a series motor, of
a movable terminal of the supplying-eireuit,
a contact therefor whereby the whole motor
may be short-circuited, and a contact where-
by the field-magnet alone may be short- cu
cuited, substantially as set forth.

2. The combination, with a series motor, of
a movable terminal of the supplying-circuit,
a contact therefor whereby the whole motor
may be short-circuited, and contacts where-

by said terminal may be connected to differ-

ent points of the field-magnet coils, substan-
tially as set forth.

" 8. "The combination, with aseries motor, of:
a movable terminal of the supplying-cireuit,

a contact therefor whereby the whole mot01
may be short-circuited, a contact whereby the
field - magnet alone may be short-circuited,
and contacts whereby said terminal may be
connected to different points of the field-mag-
net coils, substantially as set forth.

4. An electro-dynamic motor having its
field-magnet coils in a continuous closed e¢ir-
chit, in combination with one terminal of the
supplying-circuit having a fixed connection
with said field-coils, and the other terminal
movable for connection with different points
of said field-coils, substantially as set forth.

5. The combination, with a series motor, of
a switch having a stationary contact forming
one terminal of the supplying-circuit, a sta-
tionary contact connected with the first con-
tact through the armature, stationary contacts
connected with different parts of thefield-mag-
net coils, and a movable contact forming the
other terminal of the supplying-circuit, and
adapted to be brought into connection with
the stationary contacts successively, substan-
tially as set forth.

6. The combination, with a series motor, of
the movable terminal of the supplying-cir-

cuit, adapted to short-circuit the motor, to-

short-circuit the armaturealone, and to be con-
nected to different points of the field-magnet
coils, and an additional fixed eonnection from
the same terminal of the supplying-cirenit to
the field - mawneb coils, substantlally as seb
forth.

7. An electro-dynamic motor having part
of its field-magnet coils in sections connected
at intervals with blocksof a switch, and all its
field-magnet coils joined together in a continu-
ous closed cireuit, in combination with a ter-
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minal of the supplying-circuit permanently -

connected between the sectional and the regu-
lar coils, and a movable arm of the switch
forming the other terminal of the supplying-
cireuit, substantially as set forth.
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8. In an electrical switch, the eombination

of a series of contacts, a revolving metal disk
having a projection engaging with said con-
tacts successively, and another contact con-
stantly engaging with said disk, substantially
as seb forth.

This specification signed and witnessed this
2d day of May, 1885.

FRANK: J. SPRAGUE.

‘Witnesses: S
A. W. KIDDLE,
E. C. ROWLAND.
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