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To all whom it may concern :

Be it known that we, Epwin J. HousToN
and Triau THoyisoN, both of the city and
county of Philadelphia, Pennsylvania, have
invented certain Improvements in the Con-
struction and Operation of Dynamo-Electric
Magchines, whereby the capabilities of these
machines are increased and the construction
simplified, of which the following is a specifi-
cation.

The arrangement of the field - magnets is
shown in Figure 1. The base B of the instru-
ment contains iron sufficient to provide thor-
ough magnetic contact between the supports
S S of the field-magnet cores M 1Y, which lat-
ter are arranged opposite each other in the
same straight line, and of which there may be
two or more.

The cores M M’ of the field-magnets are
made of separate pieces of iron not in eleetric
contact with cach other. This is obtained by
forming the cores of plates or rods filed into
the desired form, as shown at M, Fig. 2; or
they are made by rolling a sheet of iron into
the desired form, as shown at M/, Fig. 2.

The magnet-cores M M/ have pole-extensions
P I, of such form as to inclose the armature,
which revolves between them, gaps being pro-
vided at ¢ @ as near the cores M M’ of the
field-magnets as practicable, subserving by
their position a new purpose in preventing
that weakening of the poles at those points
whieh in many machines occurs when the ar-
mature is passing from one magnetice field to
the other. The gaps a «, it will thus be seen,
are made in a plane inclined in the direction
of rotation of the armature, as shown by the
dotted line L I, In machines heretofore in-
vented the gaps are situated midway between
the poles.

The coils C C of the field-magnets are wound
conically, the wide portion being placed as
near as possible to the revolving armature,
thuas serving, in addition to the ordinary pur-
pose of magnetizing the field-magnets, the new
purpose of directly influencing and strength-
ening the polarization of the armature-core it-
self. Furthermore, accessory coils O/ OV,
wound in the same direction as C C, are pro-
vided, covering the gaps « « between the pole-
pieces, and serving the new purpose of pre-

venting the diffusion of the magnetic field and
concentrating it upon the armature. The axis
of the armature is snitably supported at A.

In Fig. 2is shown another view of the pole- -
piece P, provided with serrations Z for the
purpose of preventing the formation of in-
ductien-currents in the metal composing the
pole-pieces on the revolution of the arma-
ture, and consequently preventing waste of
power.

Fig. 3 shows the construction of the arma-
ture. Its core consists of one or more pieces
of iron, D, of circular or polygonal shape, and
provided with projections J J, extending ra-
dially outward from them. To avoid heating
of the core many such pieces are placed side
by side upon the same axis to make up the
armature-core in the form of a deeply-fluted
cylinder, D, Fig. 3.

Upon the projecting pieces J J J separate
coils of insulated iron are wound longitudi-
nally, as shown in Fig. 3 at R R, and their
ends carried out to the commutator X Y,
whose arrangement is to be hereinafter de-
scribed. _

The remaining spaces upon the armature—
namely, the flutings—are filled to the form of
a complete cylinder by winding coils com-
pletely over the ends of the cylinder, as shown
in Fig. 3 at T T. These latter coils are sepa-
rate and distinct, and the ends are carried out
to the same commutator as the ends of the
coils on the projections, or to a separate one
when desired.

It is evident that either set of coils R R or
T T may be dispensed with, and one only em-
ployed, since they constitute separate and dis-
tinet sources of electrical current.

When the set of coils T T, each separate
and distinet, are alone used, the projections
J J J of the armature-core may or may not be
used.

When it is desirved to increase the diameter
of the cylindrical armature-core rvelatively to
its length, the central portions may be re-
moved, so as to provide an open space around
the axis, as seen in Iig. 4. In this case the
coils T T are not carried completely over the
end of the eylinder, but are then wound upon
the ring so provided in o manner differing
from that in the well-known Gramme maching
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inthe fact that they constitute separate and dis-

tinet coils, whose ends are each independently .

connected to a commutator of novel construc-
tion, to be hereinafter described. ‘

The manner of operation is asfollows: Dur-
ing the revolution of the armature in the mag-
netic field currents are developed according
to the well-known electrical principles in the
coils on-the armature. B

The coils R R on the projections J J J have
currents developed in them while passing
across the gaps a a, Fig. 1, while the coils T T,
completely surrounding the armature - core,
have their greatest current developed when
passing opposite the pole-pieces P P/, no cur-
rent being developed ir them near the central
point between the poles or at a point approx-

‘imately near the center of the gapsaa. It
will thus be seen that at any point of the rev-
olution of the armature there will always be
some portion of wire at that point developing
current—a feature of construction not hitherto
found in other forms of dynamo-electric ma-
chines. v

The currents developed in the armature-coils
are-further re-enforced by their proximity to
the coils C C, Fig. 1, of the field-magnets, and
also on account of the influence of the acces-
sory coils C/ C’, as hereinbefore described.

These features of our invention practically |

constitute an application 'of the reaction prin-
ciple to the armature-coils, and differ in this
respect from any other machine hitherto in-
vented. '

The construction and operation of the com-
mutators for our machine differ according as it
is desired that the machine shall furnish di-
rect currents or réversed currents,

QOur commutators for the direct currents,
when taken from the coils T T of the arma-
‘ture, Fig. 3; consist of a series of straight metal

strips insulated from one another and placed
parallel to one another in the form of a cylin-
der, K X Y, Fig. 3, around the axis A, sup-
porting the armature. Fig. 5 shows this. ar-
rangement.
. The coils T T, Fig. 3, being distinet from
each other, their-ends are connected as fol-
lows: The two ends, respectively, of any single
coil are connected to opposite strips N N of the
commutator, Fig. 5, and this is done consecu-
tively, so that the order in which the strips
follow one another corresponds with the or-
der of arrangement of the coils upon the arma-
ture. The number of metal strips N N, Fig.
5, will be double the number of coils T T, Fig.
3, on the armature.

The commutators for conveying the currents
from the coils R R, surrounding the projections
-J JJJ, Fig. 3, may be exactly the same in
construction and manner of conneection as
those of the coils T T, before described. We
prefer, however, to connect the coils R R, Fig.
3, to two separate sets of strips composing two

separate cylinders, X Y, Fig. 5, in the follow- |

ing manner: The two ends, respectively, of a
single coil are connected to the strips U T,

®

Fig. 5, and those of the next adjacent coil to’
the next adjacent pair of strips V V/in the
same direction, and this is continued until all
are connected, the number of strips U U’ and
V'V, &ec.,being adjusted to the number of coils.

It will thus be seen that any single coil R
has oné of its extremities connected to the cor-
responding strip in the cylinder X, while its
outer extremity is attached to the correspond-
ing strip in the eylinder Y. Thus two sepa-
rate series of strips attached to separate ter-
minals of the coils compose the cylinders X
and Y, respectively.

All the corresponding terminals of the whole
series of coils R R are attached to strips in the
cylinder X, while the remaining correspond-
ing terminals are attached to strips in Y, each
coil on the armature having, of course, two
terminals, which are respectively of positive
and negative polarity when developing cur-
rents. For example, all those terminals that
become negative in passing any position of rev-
olution of the armature may be attached to X,
and those that become likewise positive toY.
This arrangement allows great simplicify of

.operation in carrying out the currents from

the commutator.

Colleeting - brushes are applied to the com-
mutator-cylinders K XY, Fig. 5, so as to close
the circuits of the armature-coils through the
external resistance desired—that is, collectors
G G touch the cylinder K, Fig. 5, in such po-
sitions as may be required to carry out the
currents developed in the coils. No collectors
are applied in positions where no current is
generated, thus differing in this respect from
many other forms of machine hitherto known
in which the current is led out at the neutral
points. ' :

A number of collectors, G G', may be used
in different angular positions with respect to
one another, and employed either to furnish
separate circuits or joined into a single circuit.
In the latter case the collectors are preferably
a single pair extending over and resting in
contact with all those strips which are con-
nected to coils generating currents in the same
direction. This arrangement is shown at H,
Fig.5. The strips or terminals 1 2 3, being, for
instance, positive, rest in contact with the col-
lector G, while 5 6 7, being negative, are in
contact with the collector G’. The strips 4
and 8 are supposed to be inactive.

When the commutator X Y, Fig. 5, is em-
ployed with the coils R R, Fig. 3, the manner
of applying the collecting - brushes is essen-
tially the same as before described in connec-
tion with the commutator K.

U T being united to form a circuit, and V V/
likewise, provided these arein positions where
current is produced in the coils to which they
are attached, the separate circuits thus pro-

_duced may be united to form a single circuit,

if' desired.

Since the currents generated in the coils of
the armature are successively in opposite di-
rections, when a machine made in accordance -
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with our invention is designed to furnish re-
versed currents no commutation is necessary,
and the ends of the coils are each converted
to a metal disk insulated from the axis and
from the other disks. Upon the disks so pro-
vided collectors rest in such a way as to com-
plete the cireuit through each coil and through
the external resistance through which the cur-
rent is to be passed.

We claim—

1. In a dynamo-electric machine, the coils C
C of the field magnets, wound conically, the
wide portion being placed as near as possibleto
the revolving armature, and serving thereby,
in addition to the ordinary purpose of magnet-
izing the field-magnets, that of directly influ-
encing and strengthening the polarization of
the armature.

2. In a dynamo-electric machine, the acces-
sory coils C’ O/, arranged substantially in the
mauner and for the purpose specified.

3. In adynamo-electric machine, pole-pieces
P I, of sueh a form as to leave gaps or open |

spaces @ « opposite each other and as near as
practicable to those parts of the cores of the
field - magnets toward which the armature is
moving, and for the purpose specified.

"~ 4. In a dynamo - electriec machine, the com-
bination of the coils C C, as deseribed, with
the aceessory coils C/ C/, and with the pole-
pieces P P/, arranged as set forth, for the pur-
pose of intensifying the magnetic polarization
of the revolving armature.

5. In adynamo-electric machine, pole-pieces
P P/, serrated as described, and for the pur-
pose set forth, ,

6. In a dynamo-electric machine, an arma-
ture constructed of the core J J J J, wound
with a double set of coils R R and T T, in the
manner and for the purpose described.

EDWIN J. HOUSTON.
ELIHU THOMSON.

‘Witnesses:
W. NEwroN MEEKS,
Epwarp W, VOGDES.




