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1o all whom it may concern: |

Be it knownthat I, Joux D. IHLDER, a citi-
zen of the United States residing at Yonkels
in thecounty of Westehester Emd State of \Tew
York, have invented certain new and useful

| Impw‘vements In Magnetizing-Coils, of which
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the following is a Speclﬁeatmn

My mventzon relates to magnetizing coils,
and has for its obj ’
vent the evil effects which are due to an in-
ductive current which is set up in the mag-
netizing coils when the circuit is broken or
the 11nes of force are caused to rapidly col-
lapse.

It consists in the various features of con-
struction, arrangement and having the mode
of operation, substantmll yvas her einafter more
paltleulally pointed out.

Referring to the accompanying drawings I
have illustrated diagrammatically one a,pph-
cation of my invention sufficient to enable
those skilled in the art to understand its gen-
eral prineiples, and in the drawings--

Figure 1, is a diagram Showmﬂ'the cireuits
of a series motor or suml:;u machine, Fig, 2
18 a similar view showing a manner of eon-
necting the coils. TFig. 38, is a diagrammatic
view of a shunt of a compound motor. Fig.
4, 18 a conventional indication of circuits and
coils applied to an electric machine.

In operating electric machines provided
with magnetizing coils, it is well known that
breakmn' the ecircuit of the conductor pro-
duces a collapse of the magnetic whirls or
lines of force which were produced by the cur-
rent, and this collapse of the magnetic whirls
creates an electro motive force in the conduc-
tor which tendsto send a currentin the same
direction as the primary current, and this is
often designated the extra current or spark
current. Inamagnetizing coil of many turns
especlally one containing an iron core, the
electro motive force of this extra current
often becomes very high,and results in heavy
flashing at the breaking point, and producing
disruptive discharges whichinjure and some-
times destroy the insulation of the coil itself
or other circuits or machines connected with
the coil. While this is apparent in a mag-
netizing coll of whatever nature, it is particu-
larly apparent and objectionable in the mag-

ect to overcome and pre-

I

netizing coils of electric motors, and when
such motors areconnected incircuitwith other
translating devices, especially containing in-
ductive resistance, the results are often quite
serious. These results are particularly appar-
entin electric motorswhich are used torun ele-
vators and the like, where the circuit of the

motor has to be made and broken quite often

in the ordinary operation of the elevator, and
the result has been that not only is the motor
of theelevatoraffected, but other motorsinthe

| same circuit or other translating devices suf-

—

the lines of force.

| can be obtained Dby the use of a short

fer to a greater or less extent from these dis-
charges. It is with the object of preventing
these evil results that my present invention 1s
made. The intensity of the electro motive
force set up depends upon the suddenness of
the collapse of the lines of force or magnetic
whirls, if the lines of force collapse suddenly,
the seeoadmy or extra current often attains
a much higher electro motive force than the
electro motive foree of the primary current,

| but when the collapse of the lines of fmcein

the magnetizing coil is produced compara-
tively slowly, the evil effects are avoided, the
electro motive force set up in the conductm
being proportioned to the rate of decreaseof
Heretofore attempts have
been made to overcome these objections by
providing the magnetizing eoil with a continu-
ous band of sheet copper or other sunitable
conductor surrounding the core, and this cop-
per shell acts in this case as a secondary coil
of a single turn of large cross section short
cnculted on itself. On breaking the primary
coils, the number of lines of force inclosed in
both circuits is decreased, and an electro mo-
tive force is set up in both coils, and this
electro motive force produces acurrent inthe
single turn short circuited coil, which carrent
again produces lines of force the same asthe
primary current before breaking, and the sud-
den collapse of the lines of force of the mag-
netizing coil is overcome to a greater or less
extent. I find however, that bettei results
clr-
cuited coil of many turns containing practi-
cally thesame cross section of conductor, than
by using a solid conductor. This seems to be

‘based upon the fact that only the outside of
the econductor is useful, and if, therefore, be-
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comes advantageous to select a conductor of | coil C, and connected to portions of the con-
small size to present a large surface, and I.| ductor of the opposing coils E, by means of

sometimes employ a secondary coil of fine
wire shortf circnited on itself wound with or
connected to the magnetizing coil.
are, however some objections to this construe-
tion which need not be recited. .'

In order to overcomethe objections spoken
of, and especially in connection with an elec-
tric motor when used for elevators and the
like, I wind the magnetizing coil in two di-
rections, that is I apply coils so arranged as
tfo act in opposition to each other and con-
nected.in shunt relation to the main magnet-
izing coil, and this opposing eoil is of high

-Tesistance or of comparatively few ampére

turns relatively to the main coil, so thatthe
ampere turns of the main coil are a great
many times more than the ampére turns of
the opposing coil. Such a winding consti-

- tutes a closed cireuit with all the coil magnet-
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izing in the same direction when thesecondary

current flows through the coils thereby pro-
ducingadecrease of thelines of force on break-
ing the primary magnetizing current, as all
the turns of this winding will be active in mak-
ing the rate of decrease of lines of force low.
Of courseit will be understood that this oppos-
ing coil reduces to a slight extent the effect-
iveness of the main magnetizing coil, but I
find that the proportions may be readily so
chosen and arranged that the lines produced
by the action of the opposing coils is very
small and ean be practically ignored.  Thus
referring to Fig. 1, A represents the main cur-
rent from any suitable source as a distribut-
ing eireuit, and B, the armature of a motor
for instancee, while C, represents the main
magnetizing coil of the field magnets of the
motor. D is the break circuit, and A’ the
continuation of the distributing circuit. E,
represents the opposing coils, and it will be
seen that the main magnetizing coil and the

~opposing coil are arranged in shunt relations

to-each other, and normally when the motor
18 operating, the current will flow through
these coils in aceordance with the well known
laws, the resistance and number of turns of
the coils E, being so proportioned as to pro-
duce little influence on the magnetizing ef-
fect of the main coil. When, however, the
cireuit is suddenly broken, as at D, the extra
or secondary current finds a complete short
circuit for itself, and being in the same di-
rection in both the magnetizing eoil and seec-
ondary coil, it prevents the sudden collapse
of the lines of force, and the consequent de-

‘structive or disruptive spark or discharge.

In order to prevent a high difference of po-
tential between parts of the coils that might
be placed in juxtaposition to each other, and
also to insure the operativeness of the device
in case of a breakdown, I further connect the
conductor of the main magnetizing coil with
the conductor of the opposing coils.

In Fig. 2,1 have shown diagrammatically,
portions of the conductor of the magnetizing

There |

the connectors F, and it will thus be seen that
in this way this prevents a high difference
of potential between the portions of the two

conductors, and if, for instance, a portion of

either of the coils should be broken at one
place, that section only would become 1nact-

1 1ve, and the other sections would operate to-

gether in the usual manner.

~ WhileI have thus shown my imprqv_emeqt
as applied to a series wound motor, 1t 18 eVl-
dent that the same effects and results Wou}d
be obtained if the opposing coil was used in
connection with an ordinary shunt wound

motor,-and this application of my invention .

needs no further description or illustration.
At present, however, it is the usual practice
to use in connection with electric elevators a
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compound wound motor,and in Fig. 3,1 have .

illustrated diagrammatically such a winding,

where the parts are indicated as before, with

the addition of the shunt coil G, connected to
the main circuits outside the armature and
the series magnetizing coils,and I find this a
very effective arrangement, as I find it is im-
material whether the coil itself has been act-
ive in producing the lines of force that must
be prevented from decreasing rapidly, or
whether another coil has produced these lines
of force in part or in all. -
In Fig.4, I have shown a circuit includin
a conventional form of motor having the va-
rious coils indicated on the field magnets H,
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connected in circuit with the generator I,and

the arrangement thus indicated will be read-
ily understood by those skilled in the art, and
while this may be a conventional way of ar-
ranging the coils, of course I do not limit my
invention to any particular arrangement or
construction, as various modifications will
readily suggest themselves, and the princi-
ples of my invention can be applied in many
and various ways which need not be recited.

While I have shown in the diagram the
opposing coil as arranged and extending
throughout the magnetizing coils, it is evident
that the same effects may be produced to a
greater or less extent by providing a part only

of the magnetizing coil with the opposing

turns. Thus for instance referring to Fig. 3,
the turns represented by E/, E? might be omit-
ted, and the action be substantially the same,
and other variations of the arrangement of
the coils can be employed to suit the exigen-
cles of any particular case.

What I claim is— |

1. As a means of producing a low rate of

change of magnetie lines of forece, a double

magnetizing circuit in shunt relations to each
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other, and wound in opposite directions with

terminals in permanent connection, substan-
tially as described.
2. As a means of producing a low rate of

130

change of magnetic lines of force, a double

magnetizing cirecuit in shunt relations to each
other and wound in opposite directious, the
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terminals in permanent connection and in ] ing coil when the circuit of the said coil is

such proportions that one circuit has more
ampere turns than the other, substantially as
described.

3. As a means of producing a low rate of
change of magnetic lines of foree, a double
magnetizing circuit in shunt relations to each
other, and wound in opposite directions, and
intermediate connections between these two
circuits, substantially as deseribed.

4, As a means of producing a low rate of
change of magnetic lines of force, a double
magnetizing circuitin shunt relations to each
other and wound in opposition, and interme-

diate connections between a part only of the

main magunetizing circuit and the opposing
circuit, substantially as deseribed.

5. In an electric machine the combination
with the main magnetizing coil or coils, of an
opposing coil with terminals permanently con-
nected in shunt with the main coil or coils,
and arranged to act with the main magnetiz-

broken, substantially as described.

6. In a compound wound machine the com- 25
bination with the main magnetizing coil, of
an opposing coil with terminals permanently
connected in shunt thereto and arranged to
act with the main magnetizing coil when the
cireuit of said coil is broken, substantially as 3o
deseribed.

7. In a compound wound machine the com-
bination with the main magnetizing coil, of
an opposing coil of high resistance arranged
in shunt therewith, the conductors of the two 35
coils being connected together at intervals,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

- JOHN D. IHLDER.

Witnesses:

JAMES S, FITCH,
JAMES K. IRVINE,
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