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To all whom it may concern:
Be 1t known that I, FRANK J. SPRAGU:

3, of

- New York, in the county and State of New

10

L5

York, have invented a certain new and useful
Improvement in Electro-Dynamic Motors, of

which the following 1s a specification.

‘Thisinvention relates to a method of opera-
tion for electro-dynamic motors on circuits of
constant difference of potential. Such method
consists in first introducing the motor into
circuit with a very strong held and with a
small difference of potential at the terminals
of the armature-circult, so fhat the motor
starts slowly; then progressively raising the
armature-circuit potential until that ecireuit

18 brought up to full potential, and then, to
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still further increase the speed,weakening the
field-magnet strength. I have devised an ap-
paratus 1n which all these operations affecting
the armature and field circuits are performed
by a single commutator-arm,which apparatus
I haveiound to be a convenient one for carry-
ing the above-described method into effect.
This apparatus 1s 1llustrated in the accompa-
nying drawings, in which—

Figure 1 is a diagram of a mofor with its
counections and of the apparatus embodying
my 1nvention; Kig. 2, a vertical longitudinal
section of the commutator which I employ,
with a diagram of the connections; Fig. 3, a
vertical transvel se section of the commutmtor
and Fig. 4 a top view of the commutator.

A 18 a shunt- wound electro-dynamiec motor.
1 2 are the line-conductors from which said
motor derives current.

B is a series of resistance-coils for the ar-
mature-circuit, the terminals of which are
brought to contact-blocks @ ¢, and C is a simi-
lar series of resistances for the field-circuit
connected with contacts b b.

Situnated opposite the contaets ¢ ¢ in a line
with contacts 6 b 1s a long contact-block, ¢, con-
nected in the field- euemt and. 01313081136 the
contacts b 0 in line with contacts @ « is a Simi-
lar long contact-blcex, d, 1n the armature-cir-
cuit.,

The contacts ¢ ¢ and d are mounted in the
form of an are on an insulating-strip, D, and
confacts & O and c are &1m11f111y mounted on
strip . The contacts are preferably of the

form shown, being supported off from the
strip,so as to enter betweeu the jaws of forked
contacts eand ¢, which are carried by a metal
arm, I, pivoted at f and working back and
forth between the two series of contacts. To
this arm F is permanently connected one of
the terminals of the supplying-ecireuit. When
the contacts e ¢ are at the highest position in
the diagram Fig. 1, it will be seen that all the
resistance-coils ¢ « are in the armature-cir-

cuit; but there are none in the field-cireuit.

Consequently there is a strong field-magnet
and weak armature when the motor isstarted
by throwing in switch g. On then moving

the contacts e ¢ down resistance is eut out of

the armature-circuit, while as contact ¢ is
moving on thelong block ¢ there is no change
in the field-circuit. Thus the armature-cir-
cult 18 gradually raised to the full potential,
which is reached when the contact ¢ reaches
the lowest of the contacts ¢. Then to weaken
the field, and still further increase the speed
or power,or both,of the motor,the contactse¢’
are moved further down, and as they pass
trom one contact b to another resistance-coils
C are placed 1n circuit and the field is gradu-
ally weakened, while the armature-circuit is

‘nob atfected, because contact e is moving on

the long block ¢. The ends of the two long
blocks extend opposite each other, so that
circuit 1s maintained in passing from the ar-
mature-resistance contacts to the field-resist-
ance contacts. In practice these effects are
produced by moving the pivoted arm Falong
the two series of contacts. The motoris thus
made to start slowly, and then to gradually
increaseits speed up tothe maximum. While
the motor is running 1its field-magnet may be

regulated without affecting the armature-cur-

rent by changing the position of the moving
contacts between contact d and contacts b b.

It will be understood that in the section
Hig. 2 only the field-circenit resistance con-
tacts can be seen; hence the wire which
leads to the armature - resistance contact is
broken off in this figure at A.

G 18 a switch for reversing the armature-

circuit, and H a similar switch for reversing
the ﬂeld circuib. . |
I do not claim heleln the 1]_)pfv.1atus de-
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seribed, this application being confined tothe | 2. The method of operating an electro-dy- 15
method of regulation. The apparatus will | namic motor, which consists in starting the
form the subject of a separate application for | motor with resistance in its armature-cirenit
Letters Iatent, such division into two appli- | and little or no resistance in its field-cireuit,
5 cations having been required by the Commis- | gradually cutting out resistance from the ar-
sioner of Patents. | | mature-circuit, and then gradually increasing 2o
What I claim is— the resistance of the field-circuit, substantially
1. I'he method of operating an electro-dy- | as set forth. -
namic motor, which consists in starting the This specification signed and witnessed this
10 motor with low potential at the armature | 16th day of February, 1385.
terminals and strong field-magnet, gradually . FRANK J. SPRAGUL.
increasing the armature-circuit potential,and | Witnesses:
then gradually decreasing the strength of the A. W. KIDDLE,
eld-magnet, substantially as set forth. E. C. ROWLAND.
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