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To all whom it may concern.:

Be 1t known that I, CHARLES J. VAN DE-
POELE, a citizen of the United States, residing
at Chicago, in the county of Cook, State of

“Illinois, have invented certain new and useful
Improvements in Duplex Electro - Dynamie

Motors, of which the followingis a deseription.

My invention relates to improvements in
electro-dynamic motors, and more particularly
to that class of electromotors from which a
great variety of serviceisrequired—as, forin-
stance, the motors used to propel railway-
cars and for other similar work.

A motor embodying my invention is pro-

~vided with two separate armatuves, each

mounted upon an independent shaft, the in-
ner ends of both shafts being for convenience
mounted in the same bearing, and, as here
shown, their extremities each provided with a
mechanical connection extending to a coun-
ter-shaft to be connected in any suitable man-
ner to the point or apparatus where power is
to be delivered.

The electrical construction of my duplex
motor 18 such that I can at once increase or
decrease its power within very wide limits;
further, that I can reduce the internal resist-
ance thereof by connecting all parts in multi-
ple are, or I can increase the resistance by con-
necting several portions thereof in series
whether the motor as a whole is connected
with the working-circuit in servies or in multi-
ple are. I may use either armature of the
motor separately, thus securing the widest
possible range of regulation and adjustment
without in any way impairing the efficiency of
or altering the completed structure. |

Various minor advantages also ensue from

my improvements, as will be hereinafter |

pointed out, and referred to in the appended
claims. -

In the accompanying drawings, Figure 1 is
a top plan view showing the: front portion of
a street-railway car fitted with a motor em-
bodying my invention. Fig. 2isa side eleva-
tion of the motor and working-connections.
bFig. o 1s a diagrammatic view showing the
electric construction and the arrangement of
circuits in the motor when the two portions

Fig.

4 13 a similar diagrammatic view showing the
parts of the motor connected in series. Fig.

5 18 a pian view of the switeh by which the
connections are arranged and changed as de-
sired. Fig. 6 is a sectional elevation on the
line 6 G of Fig. 5. Fig. 7is an enlareed detail
view of the switching devices hy which the
internal eirenits of the motor are controlled.

Similar letters denote like parts throughout.

In the drawings illustrating my invention,
A A indicate the coils of a single field-mag-
net arranged vertically and provided at top

and bottom with T-shaped pole-pleces B . The

pole-picces are provided with polarextensions
O 0" C7 C% between which and parallel with
their field-magnets ave mounted separate ar-
matures D K, provided with suitable commu-
tators, D" E’. The core I of the field-magnetis
provided with a central extension, I/, which
1s at the same time the neutral point of said
magnet. ‘I'he extension I of the field-mag-
net 1s centrally apertured and provided with
suitable bearings for the reception of the in-
ner extremities of the shafts « ¢ of the arma-
tures D K. A suitable washer of Babbitt or
other materialis interposed between the inner
ends thereof to prevent unnecessary friction.
The outer extremities of the armature-shafts
d e are mountedin bearings G I, carried upon
rigid metallic arms ¢ 7, secured to and pro-
jecting into the desired position from any de-
sirable portion of the frame of the motor,
preferably the outer faces of the polar exten-
S10nS.

I I” indicate hand-levers suitably mounted
upon the bearings G H. The hand-levers 1T’
are connected to the commutator-brushes 7 ¢,
and serve to adjust them as required. Upon
suitable longitudinal frame-pieces, J J, form-
ing part of the bottom frame of the vehicle,
18 mounted a longitudinally-movable metallice
base or frame, I{. The base I is formed with
longitudinal flanges % 1/, extending over the
edges of the frame-pieces J J, upon which said
pleces may be moved longitudinally by an ad-
justing-screw, 7, working through a suitable
head orcollar,)’, secured to the end piece, L, of
the frame upon which the base K is supported.
Lhe base K is provided with feet 3, arranged
to correspond with similar feet, 7, extending
from the lower pole-piece of the motor. Blocks
O, of diamagnetic metal, are placed upon and
secured to the feet M of the base, and upon

. these biocks O the feet of the motor are di-
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Jocated a suitable box or casing

rectly supported and plopel‘ly secured. The
base K carries a bearing, Q, within which 1is
mounted a counter-shaft, R. The bearing Q
may obviously be sepamted into two or more
portions, or be in the form of a single tube, as
most convenient.

The removable base K, together with dia-

magnetic supporting-blocks and longitudinal
ELdJ usting devieces, forms the subgeet of a sep-
arate appheatmn for Letters Patent filed con-
temporaneously herewith, and is therefore not
herein claimed.

The extremities of the armature-shafts d e
are provided with gear-pinions ¢ r or other

suitable devieces for communicating the move-

ment of the armature-shaft. Said pinions en-
gage driving-wheels Q' R/, mounted upon the
extremities of the counter-shaft R. Sprocket-
wheels S §’, or other well-known means for
communicating motion, may be mounted upon
the counter—shaft and serve to convey power
therefrom. As shown in Fig.1, sprocket-wheels
t ¢ are secured upon the axle U of the driv-
mﬂ-wheels 1w of the vehicle carrying the mo-
t01"

The electrical and mechanical structure of
the motor is, as will be readily perceived, en-
tirely independent of the mechanical connec-
tions through which the rotary movement of
the armamre-shafts is conveyed to the point
of use.

By my improved construction a single field-

magnet of moderate size will suffice 10 oper-

ate both armatures, which are placed under
control of the motor-man by means of the
switches and connections hereinafter de-
seribed. |

The field-magnet coils A A" may be divided
into layers or sections bearing any desired
proportionate relation to each othel as shown,
described, and claimed In Letters Patent
oranted to me August 24, 1886, No. 347,903
but as herein shown the ﬁeld—maﬂnet helices
are wound as single colls, one on eaeh end of
the field-magnet core, the terminals 1 2 of sald
field-mag net 00115 A A being connected to
SWltch-pomtS v w’.

Upon the upper pole- plece of each motor is
, V, within
which are arrang ed two series “of SWlteh-
points, v’ v* v* o5 08 and w’ w? wt wt wd wh,
said series being arranged in segmental or-
der with 1"eepeet to a central pomt vY, at
which is pivoted a switch-lever, V'. Seg-
mental metallic condueting surfaces or strips
w' w? are arranged between the series of
switch-points and the central point, v'. The
switech-lever V’ is preferably constructed ot
insulating material, each extremity thereor

‘being provided with a metallic rubbing-block,

18, adapted to rest upon the switch-terminals
and adjacent curved contact-piece simulta-
neously, and thereby to electrically connect
the same, so that as the switch-lever 1s moved
upon 1ts pwot 1t may be made to connectany
desired switch-point with the conducting-
strips w? S, referred to. A shaft, V3, extends

- the same time the

ductors 11 12

304,036

upward from the central pointof theswitch-le-

ver V’ through the top of the box V, where 1t

1s provided with a hand- lever, V° by which 1t

15 turned as deswed Resistance-coils & a2
xt o and 'y Syt P are eonnected to and
1*ep1°esented by the switeh-points v? 2 v 1%

and w? w?wtid e’ and each set of resistances s

connected with one terminal of the field-mag-

net coils, so that on rotating the sw 1tc]1—-lm"el
V’ the current can be made to pass through
one or any desired number of the resistance-
coils, as well as the coils of the field-magnets
of the motor; or the resistance may be cut
out ﬂltf)ﬂethel

In order to render my motor avatlable un-
der the greatest variety of conditions, I pro-
vide a smtehmﬂ device whereby the field-
magnet and armature-coils of the duplex
1110‘[01‘ may be arranged to coact in 111111’[11)16
are, as shown in Fig. 3, or be placed in series,
as seen in Kig. 4.

In Fig. 5 is shown a switch the essential
featuresof which are four equidistant or sym-
metrically-arranged contact-points, 8 4 5 6,
secured upon a suitable insulating-base, Z.
Conductors 7 8 extend from the points 3 4
into permanent electric connection with the
contact-strips 1w’ % while conductors 9 10,

each extending Jfrom a commutator-brush of

one of the ..‘Ell.lllﬂtlll‘@‘;, are permanently at-

tached to points 5 6. The conductors 11 12
by which the motor is connected with the
source of eleetricity, are connected to points
4 and 6 of the switeh, to which also are con-
nected the conductors S and 9. Three metal-
lie strips or bars, 27 z° 2°, arranged 1n the
same horizontal plmle and united by being
suitably secured to a disk or strip of insu-
lating material, «*, are eemmlly supported
upon an insulated pivot, z°. Suitable han-
dles, 2%, are provided for turmnﬁ the ring z*
and contacts. As seen in IFig. 3, the posfrmns
of the strips z’ z*z°are such that the two ends
of the armature- eonduetors are joined and
the current from line-conductor 11 flows into
or out of them both in multiple are, while at
leld-magnet eonnectmn%
8 are united by the strip z° the current pass-
ing therethrough in mulﬁplu arc. With this
arranfrement the central strip, 2/, 1s inactive.
As shown in IFig. 4, the disk z* has been
turned until the -eentl*a]. strip rests upon and
bridges the armature-conductor 10 and the
field-magnet conductor 7,leaving the line-con-
in connection with the arma-
ture-conductor 9 and the other field-magnet
conductor, 8, both the strips z° 25 bemg in
this case inactive. With this arrangement
the current enters the motor through arma-
ture-conductor 9, and issuing from the arma-
ture, is conveyed by conductor 13 to coils A
of field-magnet; thence by conductor 1 and
switch-point 2/, or one or more of the resist-
ances &’ «* &® x* «°, and switch-point repre-
senting same, to strip w’; thence by con-
duector 7 to bridge-strip 2’ and to conductor

10; thence to the other armature and by con-
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ductor 14 to coil A’ of the field-magnet, and
from there by conductor 2 to the switch-points

w’, &e., contact-strip 5, conductor 8, to nega-

tive line-wire 12. |

The rubbing-blocks ° on the switch V/ serve
to complete the circuit of the field-magnet ter-
minals or any one or other of the terminals of
the resistance-coils through the conducting-
strips 2" w0’ so as to complete the civeuits of
the two portions of the motor and include the
resistance-coils or not, as desired.

It will be obvious that, so far as the ar-
rangement and the variation of the mag-
netizing power of the field-magnet coils, as
herein shown and described, is concerned, it
18 immaterial whether one or two armatures
are employed, since the same arrangement
may be equally well adapted to that form of
my motor employing only one armature.

It will be entirely obvious that instead of
winding the coils A A’ of the field-magnets in

- Two separate portions for convenience of man-

ufacture or dividing the field-magnet winding
into two separate portions, A A’, the said coils
may be wound or connected as a single coil.
When so arranged, the resistance may also be

~arranged to constitute a single series instead

of a double one, as shown, the difference bhe-
ing that when the parts of the motor were to
be placed in series, as might be desirable with
the particular current at the time available,
the entire field-magnet and the resistance
could be placed in one single series instead of
being connected alternately with the arma-
tures, as shown in Fig. 4. Such an arrange-
ment would render it more convenient to cut
out one of the armatures when so desired.
Having deseribed my invention, what I

claim, and desire to secure by Letters Patent,

18—

1. An electro-dynamic motor having a cen-
tral field-magnet, duplex polar extensions, a
pair of armatures arranged between the re-
spective polar extensions, suitable bearings
secured to the frame of the motor and sus-
taining the outer portions of the armature-
shafts, and bearings at the neutral portion of
the field-magnet for the inner extremities of
the armature-shafts, substantially as set forth.

2. In an electro-dynamic motor, the combi-
nation of a central field-magnet having T-
shaped pole-pieces at each end, armatures
mounted between the polar extensions of
each pole-piece and carrying driving-pinions
at the outer extremities of their shafts, a suit-
able base upon which said motor is mounted,
a counter-shaft journaled in said base and ear-

———

rying driving-wheels at or near its extremi-
tles, said driving-wheels engaging the driv-
Ing-pinions on the armature-shaflts, substan-
tially as deseribed.

5. The combination, with a pair of arma-

tures, of a field-magnet common to both and
provided with coils divisible into two inde-
pendent or separate portions,a series of re-
sistances for each portion of the field-magnet
coils, and a switch-lever adapted to connect
more or fewer of the resistances in servies with
the separate or divided portions of the field-
magnet, substantially as deseribed.

4. The combination of a plurality of arma-

tures, a field-magnet common to both arma-
tures, a series of resistance-coils, and a switeh-
lever arranged to connect more or fewer of
the resistances in series with the coils of the
field-magnet, substantially as deseribed.
9. The combination of a plurality of arma-
tures, a field-magnet wound in two portions,
a series of resistance-coils for each portion of
the field-magnet,a duplex switch, and a switeh-
lever arranged to connect more or fewer of
the resistance-coils in series with the field-
magnet coils, substantially as described.

6. In an electric motor, the combination
of the armature, a field-magnet comprising
colls divided into two portions, a series of re-
sistance-coils and switeh-terminals arranged
adjacent to each portion, the outerone of each
series of coils being connected with one termi-
nal of a portion of the field-magnet, and a
switch-lever arranged to conneet the terminals
of the field-magnets with the source of elec-
tricity and to combine one or more of the re-
sistance-coils thevewith, substantially as de-
seribed.

<. T'he combination, with a duplex electric
motor, of a switch provided with three or more
parallel conducting-strips, four contact-points
equidistant from each other, and connections
extending from two of the commutator-
brushes to two of said contacts and from the
terminals of the field-magnet coils to the other
two ot said contacts, whereby when the posi-
tions of the conducting-strips are reversed
with respect to the contacts the several parts
of the motor will be connected in multiple
arc or in series, substantially as described.

In testimony whereof I hereto affix my signa-
turein presence of two witnesses.

CHARLES J. YAN DEPOELE.

Witnesses:
W. A. STILES,
EVERETT D. STIL
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