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To all whom it Al conceryy, : {

Be it known that we, DANIEL A, SCHUYLER
and ADDISON G. WATERHOUSE, citizens of the
United States, and residents of New York, in
the county of New York and State of New
York, have invented certain new and useful
Improvements in Dynamo-Tlectrie Machines,
of which the following is a specification.

Our invention relates to dynamo - electric
1o machines of the class in which the armature
coils or bobbins are wound over and over upon
the exterior of g cylindrical core or carrier ar-
ranged to rotate on its longitudinal axis.

Our invention consists, first, in the combi-
nation, with two ecurved field-of-force pole-
pieces, of a eylindrical armature arranged to
rotate on its longitudinal axis between said
pole-pieces, and provided with two armature-
coils wound upon the exterior thereof at right
20 angles to one another, the middle portions of

the two coils being connected together, while
the two free ends of one coil are connected to
diametrically-opposite segments of a commu-
tator, and the two free ends of the other to
25 two other diametrically-opposite segments of
the commutator, the fwo latter segments he-
ing in a plane at right angles to the first,
Our invention consists, further, in the com.-
bination, with two curved field-of-force pole-
30 pleces, of a eylindrical armature having two
sets of coils and two commutators, cach set
arranged as set forth in te preceding para-
graph, the coils of one set being in planes re-
moved circunferentially about torty-five de-
35 grees from the coils of the other set, while the
commutator-brushes of the ope Sel are con-
nected to the commutator-brushes of tire other,
80 as to combine the currents generated in the
- one set with the currents generated in the
40 oOther, )
Our invention consists, further, in the comn-
bination, with two curved ield-of-foree pole-
pleces, of a cylindrical armature op Carrier ro-
tating on its longitudinal axig between them,
45 two sets of armature-coils wound upon the ex-
terior of said eylinder, each set consisting of
two coils wound ab vight angles to one another
and connected at their central portion, two
commutator-eylinders, each having four Seo-
50 ments, to which the four ends of the two coils
In one set of two coils are connected, and g
connection fromthe positive brush of O1e Ccom-
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@, by baring the insulated wire or otherwise

mutator to the negative brush of the other, so

that the current from oune set may be com-

bined for tension with the current of the other.

In the accompanying drawings, Fieure 1 ig
a diagram ustrating the principle of our in-
vention. TFig. 2 ig a diagram 1lustrating a
preterred method of winding in each c¢oil.
Fig. 3 is an end view of an armature provided
with two sets of colls, and shows the manner
1n which the commutator-brushes of the two
sets may be connected to combine their eur-
rents for tension.

Referring to Tig. 1, the circalar line X in-
dicates the outline of g cylindrical armature
Or carrier of any desired pattern in end view,
and arranged to rotate upon 1ts longitudinal
axis in the well-known manner between two
curved pole-pieces, N S, of a suitable field-of-
torce magnet,

A and B indicate, respectively, two arma-
ture-coils wound uponthe exterior of the arma.-
ture longitudinally and parallel to its axis,
and across the ends of the cylinder. (Coils A
and B are wound at right anglesto one another,
as shown. TFour plates or segments of a com-
mutator-eylinder of nsnal construction are in-
dicated Dy the figures 1234, respectively, the
two ends of coil A being connected, respect-
ively, to the Opposite segments, 1 Z,while the
ends of coil B are in a similar manuner con-
lected to the segments 3 4 iy 1 plane at right
angles to segments 1 and 2. in practice it
will be understood that the commutator does
not oceupy a position outside of the circum-
terence of the armature, but is relatively
saller, and is mounted on the armature-
shaft. In the figure, coil A is shown as con -
nected abt one end with segment 1, the coil
1tself being wound over the exterior of the cyl-
inder in the direction indicated, and the oP-
posite end connected to segment 2. Coil B is
connected and wound in a similar manner be-
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twween segments 3 and 4. A the middle of 03

the length of each coil a connection 1S made
with the middle of the other, as indicated at

;

through which the eurreng of either portion
of-one coil may find ecircuit o and through
that portion of the other ¢oil that is for the
time being of the opposite polarity at the
point of junetion. The connection at ¢ might
| obviously be formed in ofhep Wavs
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BT and F2 E?indicate commutator-brushes of
the usual form, which bear upon the commu-
tator, and to which the seneral cireuit-wires
are connected in the usual way. I L form
together a single brush, and are placed at such
a distance apart that the commutator - seg-
ments are kept in connection with a brush 8o
long as the coil connected to the segment 1s
generating useful current. T2 B? are similarly
arranged. The distance between the brushes
E T or E* I is usually about forty-five degrees,
s0 that each segment is in eonnection with a
brush in an ave of one hundred and thirty-five
degrees in each half-circle of its revolution;
but the distance between them might be more
or less than the distance specified. The cur-
rent is generated and collected in the usual
and obvious manner. |

We have described eachcoll AandBasifit
were wound continuously between the two op-
posite segments. In practice the coil 1s some-
times wound in the manner indicated in I'ig.
2, so that the two halves or portions of the
coil included, respectively, between the point
1 and the two commutator-segments shall have
the same average distance from the exterior of
the complete armature, thus cqualizing the
offects in the two portions of the coll. |

In Fig. 2, d ind1icates a loop made by doub-
ling the wire which 1s to form the coil, or d
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may beany-other clectrical connection between
ihe two halves of the coil. Starting at d, we

take one end or half of the wire indicated by
the figure 5 and wind one or more layers or
turns of it upon the cylinder. We then take
the other end or half of the wire and wind In
the opposite direction one or MOTe turns of 1t
upon the first, and then resume winding with }.
the first, thus alternating with the two halves |
antil all is wound upon the cylinder, when
the two terminals are connected to the diamet-
rically-opposite segments of the commutator.
The one half or portion of the coil 18 indicated
by a wave-line and the other half or portion
by a straight line or uniformly-curved line.
In practice we prefer to wind upon the arma-
ture another set of two coils, similar to those:
described, and to combine the currents of the
two sets in any proper way. The coils of the
second set occupy positions between those of
the first; as indicated in ¥ig. o, in which C and
D indicate two eoils wound at right angles to
one another in the spaces between coils A and
B, the one set of ¢rils—viz., C and D—De-
ing in plancs displaced with relation to the
other set by an arc of iorty - five degrees.
Coils C and D are connected to one anotherin
the same manner as coils A and B, and: the
two ends of each coil C D are connected to the
diametrically-opposite segments of a second
commutator, the segments of which are indi-
cated by the figures 9 10 11 12, respectively,
he ends of coil C being connected to segments
9 and 10, while coil D 18 connected to seg-
65 ments 11 12. | |

F F and

35

40

45

50

55

60

G & indieate tho commutator-

displacement of the two sets of coils.

in the first commutator.

two commutators.
POSILLY
pound brush

electriclighting,
mutator 18 connected to

collecting terminals, by which
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‘machine, of two curved

tions, the two ends of one

eoils are connected to two other diametrically-

of-forc> poles, two independent sets of coils

right angles to one another
their middle portions, while the

201,044

hrushes. The commutator for thisset 18 shown
larger than that for the first in order to facili-
tate the showing of the connections; but it
will be understood that both commutators are
of the same construction, and would in prac-
tice be parallel and of the same size. 1t 18,
however, displaced with relation to the first
commutator by an angle equal to the relative
The

would be accomplished by the
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same result

shifting of 1ifs commutator-brushes, the di-

the segments being then on
el to the shaft, with those
The current of the
second set may be combined with that of the
first by properly connecting the brushes of the
If quantity is desired, the
e brushes are connected Into a cOM-
and the two negative similarly.
TIf electro-motive foree is desired for serles
the positive brush of onecom-
the negative of the
other, and the two remaining brushes form the
the current 1S
the usual working-circuit. As
the brush E E of one commutator
brush G G of the other, and
the current is taken away from brushes | D Uy
and F I in obvious manner.- 1t isobvious that
our invention is not limited to any particular
number of sets of coils and commutators,
though in general two sets only are preferable
for the sake of simplicity. _
We are aware of United States Patent No.
and do not desire to be understood as
disposition of colls ona

visions between

the same line, parall
30

supplied to
here shown,
is connected to the
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Jlaying any claim to &

“pine’?? armature.

What we claim as our invention 1s—

1. The combination, in a dynamo-electric
jeld-of-force  pole-
pieces, a cylindrical armature arranged to ro-
tate on itslongitudinal axis between said pole-
pieces, and two armature-coils wound upon
the exterior of the armature at right angles to
oneanother and connected attheir middle por-
coil being connected
osite segments of a
o ends of the other
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to two diametrically-opp
commutator, while the tw
115
opposite segments.

2. The combination, In & dynamo-electric
machine, of a cylindrical armature or carrier
a;rmi}ged to rotate between two.curved field-

120
wound longitudinally upon the exterior there-
of, each set consisting of two coils wound at

and connected at
two ends of
each coil are connected to diametrically-oppo-
site segments of a commutator, and connec-
tions from the commutbator of one set to-the
commutator of another, whereby the currents
senerated in the one set may be combined
with the currents generated in the other, sub-
stantially as and for
3. The combination, 1n 2
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the purpose deseribed.
dynamo-electrie
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machine, of a eylindrical armature or carrier |

rotating on its longitudinal axis between two
curved field-of-force poles, two sets of arma-
ture-coils wound longitudinally upon the ex-

terior of said cylinder, each set consisting of

two coils wound at right angles to one another
and connected at their middle portion, two
commutator-cylinders, each having four Seg-
nents, to which the four ends of the two coils
In oneset are connected, and a connection from
the positive brush of one commutator to the
negative brush of the other, so that the cur-
rent irom oneset may be combined for tension
with the current of the other.

4. 'The herein-deseribed improvement in rs
winding the eylindrical armature-coil, consist-
Ing in winding from the center of the coil alter-
nately with the two free ends, so as to bring
the two halves in alternate layeus.

Signed at Hartford, in the county of Hart- 20

ford and State of Connecticut, this 3d day of
April, A. D. 1883,

DANIEL A. SCHUYLER.
ADDISON G. WATERHOUSE,

Witnesses:
J. W. WELCH,
CHAS. SCHUYLER.
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