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UNITED STATES PATENT OFFICE.

CHARLES J. VAN DEPOELE, OF LYNN, MASSACHUSETTS

ELECTRIC MOTOR.

SPECIFICATION forming part of Letters Patent No. 444,188, dated
Application filed March 22, 1889,

To all whonv Tt maly concer:

Be 1t known that I, CHARLES J. VAN DE-
POELE, a c¢itizen of the United States, residing
at Lynn, in the county of Essex and State of
Massachusetts, haveinvented certain new and
useful Improvements in Electrie Motors, of
which the following 1s a description, reference
being had to the accompanying drawings, and
to the letters and ficures of reference marked
thereon.

The present invention relates to improve-

ments in electro-dynamic motors of the type
of which an alternating, pulsating, or inter-
mittent electric current 1s used to energize
the field-magnet and armature thereof. In
an application filed March 8, 1339, Serial No.
302,544, I have shown, deseribed, and elaimed
an alternating-current motor comprising a
wire-wound armature having one or more
closed circuits thereon, & field- -magnet there-
for, and an induetion coll or colls between the
field-magnet and the armature for acting in-
ductively upon said armature to produce sec-
ondary currents therein for magnetization.
In said {Lppheﬂtmn the induction- 0011 was in-
dicated as a primary coil and received a por-
tion of the main supply-current. In the pres-
ent instance the motor includes the three ele-
ments above referred to; but instead of the
induction-coil for the armature being the pri-
mary circuit of an indueting system it is ar-
ranged and connected to occupy a secondary
relation to the field-magnet, and consequently
the armature becomes a tertiary induction
system—that is to say, the current circulat-
ing in the coils of the field-magnet produces
beeondaly currents sent to the mductlon coil
surrounding the armature, and the flow of
sal1d seemdm y eurrents in the induction-coil
induces tertiarv cuorrents in the armature,
which serve to magnetize the same and es-
tablish the necessary poles. 'he positions
of the poles in the armature are located by
affording a definite path or paths for the cur-
rents circulating therein, substantially as de-
seribed in my said prior application.

The principles of construction and opera-
tion may be applied in a great variety of
ways, many specific modifieations and changes
being possible without departing from the in-
vention.

where iron is employed in machines of this

It will be understood in all cases

- 1 e

January 6, 1891,

Serial No, 304,284, (No model.)

class that the same must he Iaminated or sub-
divided 1in order to respond with sufficient ra-
pidity to the changes or reversals of the sup-
ply and induced currents.

The arrangement and operation of applica-
tions embodx Ing my invention will be herein-
after fally debeubed and referred to in the
appended claims.

Figure 1 1s a view in elevation i—ihOW’ing&
1110‘[01 embodying my invention. Ifies. 2 and
s are diagrammatic views illustrating differ-
ent modes of arranging the cirenits of the
motor.
a form of motor also embodying my inven-
tron, but differing from that shown in Fig. 1
pr 111(;113&113 in havmﬂ theinduetion- eoﬂwho’lj
arranged within the field-inagnetand c&pable
of belt?vD moved to different positions. Fig. 5
is also & diagrammatic view similar to I‘w :
except that Ule mduction-coil is dufelentlv
placed with regard to the poles in the field-
magnets. I’lg. 018 & diagrammatie view of a
form of my improved motor in which the in-
duction-coil is acted upon directly instead of
receiving current from secondary coils upon
the cores of the field-magnets. TFig. 7 is a
diagrammatic view showing an arrangement
In W hlch two induction- 00115 are used. Ifig., 8

is a diagrammatic view showing a f01m of
motor in which indaction- ml,:’-"; are arranged
to extend partly between polar extensions of
the field-magnets. Fig. 9 is a top plan view
partly in diagram showing an au&ngement
in whieh two induction-coils are used, the
same being disposed between the polar ex-
tensions of the field-magnets and the arma-
ture. Fig. 1018 a view in elevation of the
motor qhonn in Fig. 9. Ifig. 11 is a view in
elevation showing the exterior of a complete
motor. Iig. 12 13 a transverse partly-sec-
ttonal view of the motor scen in clevation in
Fig. 11, -

AS 111{11@.:1&41 i the drawings, A is a wire-
wound armature, ptﬁ‘femblv of the Gramme
type, although other forms may be used, if
desired, since any wire-wound armature hM‘f
ing an iron core may be arranged to be used
in connection with the other parts of my im-
proved motor. The core B of the armature
A is wound with a continuous conductor 0,
which i1s divided into two or more SPCLIOHS
by conduetors 1 2, connected to the coils b at

Fig. 4 shows a dm.g; ammatic view of

60

70

75

30

Qo

95

1CO



444,188

opposite points upon the armature, thereby | bodying such features being seen in Fig. 2.

affording a defined path or paths for the

euculatlon or flow of currents induced in
the coils . The armature is enveloped by or
inclosed within an exterior coil or coils C,
which may be made in two or more parts, as
convenient, and for some purposes the said

- ¢oils are permanently secured in fixed rela-

IO

tion to the core of the field-magnets and arma-

ture, as will appear.
D D’ are the pole-pieces of a surrounding
field-magnet frame, said pole-pieces being pro-

- vided with polarextensions d d’ d*d? arranged

in proximity to the armature.
ience the induction-coil C is shown as being
fitted 1nto recesses formed between the pOldI‘
extensions of the field-magnets. |
D* D° are the field-magnet cores proper,

- upon which is wound. a suitable number of
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coils E. The said coils are united by con-

ductors 3 3* 3° and connected to a source of
alternating, intermittent, or pulsating cur-
rents by suitable conductors45. Asecond se-
ries of coils e are wound upon the field-mag-
net cores D? D in inductive relation to the

field-magnet coils proper, and said coils eare

connected to the induection coil or coils C,
forming a single closed circuit. The field-
magnet colls h receive current from an exte-
rior source, and. not only energize the field-
magnets to produce rotation of the arma-
ture by reacting upon the poles therein, but

the coils ¢, being in inductive relation tothe-

coils K, constitute a secondary circuit in which
currents are produced by induection.
currents produced in the secondary coilseflow

through the induction-coil C. Owing to the.
proximity of the induection-coil to the coils of
the armature-currents, flowing of the former .

will react inductively upon the coils of the
latter and produce tertiary currents therein,
which, flowing along the lines provided by the
connections 1 2, will form true poles in the
armature, upon which the field-magnets will
react.

phase behind the phases of the main cur-

rent by which the field-magnets are enger-

eized. . This will enable the. said coil to pro-
duce its effects upon the armature at a proper
time with respect to the reversals of the main
current, and this without regard to the rota-
tion or speed of rotation of the armature.
When, however, the retardation of the phases
in the seeonda,ry colls is not adjusted to pro-
duce the best effects upon the armature, I em-
ploy a reactive coil in derivation from the
secondary circuit, the iron core of which be-
ing adjustable will enable me to vary ortime
the current phases in the respective coils, as
may be found desirable. Such an arrange-

ment is indicated in Fig. 3, A’ being the re-
action-coil or mduetwnal reg ulator and . A?
the movable iron core.

An adjustable resistance A3 may be. used
instead. of the coil A’, an organization em- | fixed poles in the field- magnet.

For conven-

‘winding b upon its core B.
18 partially enveloped by an induction coil or
coils €/, the function of which is to induce:
‘what I have called “ tertiary ecurrents” in the
coilsof thearmature for magnetizing it.

The

The phases of the secondary currents,
by which the induction -coil is energized:
will, however, lag somewhat about one-half

‘magnetic axis of the inducing-coil (',

It will also be understood that the secondary
colls emay be wound in many different ways
with respect to the field-magnet (primary)
coils E—as, for instance, in said Fig. 2, where
the coils e are shown as wound over or be-
tween the field-magnet coils E instead of in
separate sections, as in Fig. 1. |

As described with 1eference- to Fig. 1, the
induction-coils over the armature for produc-
ing magnetizing-currents therein are fitted
into recesses in the magnetic yokes or polar

-extension of the field-magnet, and are thus

rendered practically immovable, the desired
control or regulation of the motor being ef-
fected by artificial means provided for that
purpose.

sald recesses ' @® somewhat wider than the
ends of the coilc. Theinvention is not, how-
ever, limited to any specific form, since a

great number of different dispositions of the
‘parts are contemplated; some of which are

shown and will be described.
In Figs. 4 and 5 1 employ an annular field-
magnet core K. 'The core F is divided into

six sections four of which 1 7’ * f3are wound
‘with smt&ble conductors, which produce posi-
tive and negative poles, as indicated by the
signs.

The armature A is suitably mounted

70

75

30

_ Some adjustment sufficient for or- |
dinary purposes is provided by making the

QO

mthm the annular-field-magnet so formed -

and 1s provided with a suitable closed-circuit
The armature A

armature being provided: wn:h cross-conduct-
ors 1 2, the Sald tertiary currents will flow

along smd conductors to establish poles in
smtable relation to the poles in the field-
‘magnet by which said armature is rotated.

As here shown, the inducing-coils C’ are lo-

cated between the ar matme and the interior

of the field-magnet, so that the said inducing-

coils may be placed upon a movable support
and capable of adjustment with reference to
the poles of the field-magnet for purposes of

regulation. The fifth and sixth coils G G’
a,rewoun_d upon the core Fin inductive rela-
tion to the field-magnet coils proper.
energized by an altemfbtm g, pulsating,
termittent current said field- magnet emls con-

stitute the primary of an mductmn system,
of which the coils G G’ are the secondary.
The secondary coils are in cireuit with the

induction-coils C’, beinn‘ connected thereto
by conductors g ¢" ¢
in the secondary coils G G’ will flow through
the induction-coils C’ and by induction gen-
erate tertiary magnetizing-eurrents in the
colls of the armature A upon the line of the

Coil
¢/ being adjusted or acl,]uatable will en-

able me to locate or maintain the poles in
the armature in the. desired relation io the
Additional

YWhen
Or 1n-

Currents generated

ICO

The -
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cilects may be produced by eonnecting the | the armature may occupy its usual relation—

induction-coils C’ to form f{wo separate in-
ducing systems C* C°.  For example, the coil
C* is connected by conductors ¢® ¢* with the
coil 7, forming a closed circuit thereon. The
coil C? is similarly connected with the coil G
by conductorsg® ¢°. The coils G C*will there-

~fore act upon one half of the armature and

10O

20

40

50
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the coils G” C* upon the other half, producing
two polesinthearmature, as with the arrange-
ment shown in Ifig. 4 and indicated by the
signs. ~

Instead of employing a separate secondary
cireuit for energizing the indunetion coil or
colls, they may be arranged under the influ-
ence of the lines of force of the field-magnets,
when they will constitute secondary circuits
and be energized by induction.

As indicated in Figs. 6 and 7, a field-mag-
net may be employed having polar exten-
sions II I1” united by cores it IV to form an
annular field-magnet, within which an arma-
ture A 1s rotatively mounted. The cores L /i
are wound with suitable conductors /2 13 in

circuit with a suitable source of alternating

or Intermittent currents through conductors
I1". An inducing-coil C*! surrounds the ar-
mature A and 1s disposed between the pe-
riphery of said armature and the interior of
the annular field-magnet, substantially as in
IFigs. 4 and 5; but said eoil C* constitutes a
closed circuit, 1ts terminals being united by
a conductor 2. The coil C* being upon the
interior of the field-magnet is acted upon
thereby as a secondary coil and currents are
induced therein, which, flowing around the
armature, induce tertiary currentsin the coils
upon the armature, magnetizing the core of
the latter and establishing fixed poles therein
upon the line of the magnetic axis of the in-
duction coil or coils CY the armature-poles
being then reacted upon by the stationary
poles in the field-magnet. Additional effects
may be produced by the use of more than one
induction-coil upon the armature, and such
anarrangementisindicatedin Iig.7,in which,
the other parts remaining the same, an induc-
tion-cotl 7 18 added at right angles to the
coil C*  The coils C*C? are counected to form
a single eirceuit by way of conductors 27 2*
With this arrangement the polarities estab-
lished in the armature will be asindicated by
the signs, but, being produced by the result-
ant of both coils, can be made to appear where
desired by shifting the connections. |

With the universally-adjustable induetion-
coils indieated in Iigs. 4, 5, 6, and 7, and
clearly shown in Figs. 11 and 12, interposed

between the interior of the field-magnet and

the exterior of the armature, some space is
necessarily oceupied thereby and the arma-
ture placed a trifle farther away from its
field-magnet poles, thereby necessitating the
use of ‘a somewhat larger field-magnef than
with the arrangement seen in Ifig. 1, where
the extremities of the induction-coils are dis-

‘has no great range of movement.

that 18, be as close to the poles of the field-
magnets as 18 mechanically practical. While
[ have described the coil C in Fig. 1 as being
immovable, I wish to be understood as saying
that it 1s simply not universally movable or
[t will be
apparent that the recessesin the field-magnet
yokes within which 1t is sustained may be
sufficiently larger than the mass of the said

“colls to permit sufficient adjustment for prac-
itical parposes.

In I'ig. 8 is seen a modified form of the ar-
rangement shown in Fie. 1. In thisinstance
a field-magnet having four separate polar ex-
tensions J° J* J° J* surrounds an annular
space within which is rotatively mounted the
armature J, the periphery of which is ar-
ranged to move as near to the faces of the
said polar extensions as is practicable. The
extensions J’ J* are united by a core I{, and
the extensions J* J* bya similar core X’. The
sald cores are wound with energizing-coils
k', receiving current from a suitable exterior
source through conductors I I’ and connect-
ed by a conductor I* Induecing-coils are
placed over the armature in this instance
also; but instead of their end portions being
sustained within recessesat the neutral points
of the field-magnet extensions the coils Cf (7
are placed between the fi
angles to eachother, their end portions being
located bhetween the extremities of the polar
extensions, 8o that lines of force passing De-
tween the said polar extensions must act upon
the wire of the inducing-coils located between
them and cause secondary currents to flow in
the coils C', which are between the plug and
minus poles of the field-magnets IX K’. The
coils C° C* are connected by conductors 75
to form a single closed circuit through which
the secondary currents flow and produce a
magnetizing-current in the armature-wind-
ing. No current is generated in C% as it is
located between two poles of similar name.
The armature A, previously referred to, is de-
sirably of the Gramme type and wound and
connected to form a continuous closed e¢ir-
cuitt. In many instances, however, I prefer
to wind the armature with separate coils,
each one closed upon itself. A desirable form
of this type is indicated in Tig. S, in which
the sections j of the armatureJ are each com-
posed of a single coil or flat ring of copper
conductor, the ends of which, being united,
constitute a closed-cireunited section.

In Kigs. 9 and 10 an arrangement similar
to that shown in Iig. 8 will be seen, except
that the field-magnets are somewhat differ-
ently constructed and disposed, thereby ren-
dering the inducing-coils universally adjust-
able. and here both coils 4 and 5 by their po-
sition become the seat of induced currents in-
duced by the poles plus and minus. As in-
dicated, vertical cores 1. I/, united by mag-
netic yokes L~ L° carry polar extensions I.*

posed in recesses in the field-magnets and | I partially surrounding an annular space,

2
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within which is rotatively mounted an arma-

ture A of any desired type. Inducing-coils

Gt CPare placed over the armature A between

1ts periphery and the interior of the field-
magnet polarextensions. Thecoils C*C5may

be connected by conductors ¢’ +* to form a sin- |

gle circuit, and when both are -between the
poles of the field-ma gnets, as shown, they will
react upon each other. It will be evident
that by displacing either or both of said coils

a number of electrical combinations may be

made for purposes of regulation and economy.
The coils C*C°> may be mounted upon supports
M M between the legs of the field-magnet and
be thus rendered universally adjustable.

In Fig. 11 is seen an exterior view of a motor
embodying an annular field-magnet and uni-
versally-adjustable inducing-coils between its
field-magnetand armature, means being there
shown foradjusting the mductlon coil to bring
their magnetic axis into the desired relation
with the Stationar}? poles of the field-magnet.
The internal arrangement of the machine
shown 1n Iig. 11 is seen in Kig. 12, in which
an exterior separable yoke N, of iron, is snit-

~ably attached to a supporting-base n, and is

30
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‘shown and described.
‘however constructed, are suitably wound with

provided with journals along its central line,

within which is mounted the armature-shaft
I’>. Upon the interior of the voke N are se-

cured annular cores Q, desirably built up of

thin laminee of sheet-iron, each layer being
suitably insulated from the adjoining ones.
The core Q 1s preferably annular, and, as in-
dicated in IFig. 11,1t is provided with Six coils,
subsmntmlly as mdmated in Figs. 4 and 5,
although so far as the cores are concerned
they may be of any of the types hereinbefore
The core or cores Q,

conductors, as described. Within the annu-
lar space on the interior of the field-magnet
and extending into c¢lose proximity thereto is
placed a frame R, upon which are wound the
induection coil or coils. The frame R may be
of copper or iron, and is mounted concentric
with the armature-shait, being desirably sup-
ported on short sleeved extensmns r, carried
by the yoke N. The axis of the fra,me R is
provided with a worm-wheel S, which is in en-
cagement with a worm-pinion S’ upon a shaft
T, by which the same may be rotated and the
position of the frame R and mduc‘rlon colls
thereon adjusted as desired.

The armature-shaft P passes ‘rhmunh the
hollow frame R, and is provided with qultable
spiders p p; whieh.support the core U, which
is also of laminated iron and is wound with a
suitable conductor V. The armature-coils V
may be of any desired type of conductor,
whether flat or round,and may be in a single
or in separate closed circuits, as hereinbefore
set forth. | | |

The yoke N, being of iron and its mass con-
siderable, will serve to concentrate the effects
of the magnetism at the desired point, and
the parts of the machine should be located
with reference to its magnetic effect. The

]

B
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voke or frame of the induction-coil ean be of

iron or copper. If of iron, it will be magnet-
1zed by the coils thereon, and if copper a
current will be induced therein which will ¢o-

act with the other inducing-coils in their re-

actions upon the armature, so that there is
no space lost in the center of the induection-
coil..

All the iron parts of the machine, except
possibly the yoke N, should be of subdivided

or laminated material, the fineness of the

subdivision or lamination, however, depend-
ing upon the rapidity of the reversals or in-
terruptions of the current employed.

Having described my invention, what I

claim, and desire to secure by Letters Patent,
1. An electric motor comprising a closed-

circuited armature having a coil in inductive

relation thereto, a field-magnet and a single

external source of current therefor, and coils

11 secondary relation to the coils of the field-

magnet and connected to the mductlon coil

of the armature. |

2. In an electric motor for alternating or
pulcs.a,tlrvD currents, an armature wound with
a copper conductor or conductors connected
in one or more closed cirenits, an induction-

coll placed overthe armature, and a field-mag-

net having a primary and a secondary circenit

or circuits, the said secondary eircuit being

connected to and energizing the induction-
coll of the armatbure, substantially as de-
seribed.

- 3. An electro-dynamic motor havmg a

closed-circuited armature, an induction coil

or coils over said armature, a primary cireuit
upon the core of the field-magnets arranged
to receive current from an alternatingor pul-

sating source, and a secondary cn'cmt upon

the ﬁeld-mannets the said secondary circuit
being closed throucrh theinduction-coil, which
under the mﬂuenee of the secondary currents
induces tertiary magnetizing-currents in the
armature, substantially as desm‘lbed |

4. An electro- dynamie motor comprising a

‘stationary field-magnet, a stationary indueing

system within the ﬁeld magnet and prowded
with coils arranged in 1nduct1v relation to
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the coils of the ﬁeld magnet and with coils

in cireuit therewith and in inductive relation

to the armature,and an armature comprising
one or more cloaed circuits rotatively mounted

within the inducing system, whereby currents

are produced in the armature to form poles

therein, substantially as described.

5. In an electro- dynamic¢motor, astationary
field-magnet, a wire-wound armature, and «
closed-cireuit induction system surrounding
the armature between the armature and ﬂeld-

magnet, part of its coils being wound in second-
ary “relation to the field-mag neb colls, whereby
said inducing system is energized by second-
ary currents “under the lnﬂuence of primary
carrents of alternating or intermittent cur-

rents flowing in the ﬁeld-mawnet coils and

acts inductively upon the armature to pro-
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duce tertiary magnetizing-currents therein,
substantially as described.

6. An electro-dynamic motor, a stationary
field-magnet wound with magnetizing-coils in
circuit with a source of alternating, pulsat-
ing, or intermittent currents, a wire-wound
armature for said field-magnets, and a sec-
ondary inducing system surrounding the ar-

- mature and arranged in induetive relation

IO

thereto, whereby the alternating or intermit-
tent eurrent traversing the coils of the field-
magnets will produce secondary currents in
the stationary induecing system, causing the
latter to act induetively upon the armature
to form tertiary magnetizing-currents there-
in, substantially as described.

7. An electro-dynamic motor comprising a
stationary field-magnet, a closed-circuited ar-
mature rotatively mounted witnin the field
of foree, an inducing system comprising a
secondary circuit in inductive relation to the
field-magnet, energizing-coils surrounding the
armature,and meansfor regulating the phases
of current induced in the inducing svstem
under the influence of the field-magnets when
supplied with alternating or intermittent cnr-
rents, substantially as desecribed.

S. An electro-dynamic motor comprising a
stationary field-magnet, a closed circuited ar-
mature rotatively mounted within the field
of force, an inducing system surrounding the
armature, a secondary circuit in induetive re-
Iation to the field-magnet and energizing the
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cotls surrounding the armature, and means
for regulating the phases of eurrent induced
in the inducing system under the influence
of the field-magnets when supplied with al-
ternating or intermittent currents, substan-
tially as deseribed.

9. An electric motor comprising a closed-
circuited armature having g coil in induetive
relation thereto, a field-magnet and a single
external source of current therefor, coils in
secondary relation to the coils of the field-
magnet and connected to the induection-cotl
over the armature, and a regulating device
placed in e¢ircuit between the secondary coils
upon the field-magnets and the induction-
coll over the armature.

10. Anelectro-dynamic motor comprising a
stationary field-magnet, an armature rotat-
ably mounted with respect thereto and hav-

- Ing magnetizing-conductors upon its core, said

conductors arranged to form one or more
closed circuits thereon, an inducing system

- composed in part of an induecing-coil adjust-
- ably mounted between the poles of the field-

magnet and the periphery of the armature,
and means for adjusting the induction-coil
with respect to the field-mmagnet poles.
In testimony whereof I affix my signaturein
presence of two withesses.
CHARLES J. VAN DEPOEILLE.
Witnesses:
J. W. GIBBONEY,
CHAS. L. OECHSNER.
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