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UNITED STATES PATENT OFFIGE.

EDWARD "WESTON, OF NEWARK, NEW JERSEY, ASSIGNOR OF ONE-HALF
INTEREST TO ROBERTS & HAVELL, OF SAME PLACE.

IMPROVEMENT IN DYNAMO-ELECTRIG MACHINES.

Specification forming part of Letters Patent No. 180,082, dated July 18, 1876 ; Reissue No. 8,141, dated
’ March 26, 1878; application filed July 10, 1877.

To all whom it may conceri: :

Be it known that I, EDWARD WESTON, of
Newark, New Jersey, have invented certain
Improvements in Dynamo-Electric' Machines,
of which the following is'a specification:

My invention, which embraces a variety of
organic improvements in the construction of
dynamo-electric machines, the object of which
is to enable such machines to transmute me-
chanical eneérgy into electrical energy with
greater economy than heretofore, is based upon

. the well-known principle of the mutual excita-
tion of a stationary magnet and a revolving
armature, with which the stationary magnet
is in circuit. This principle has heretofore
only been practically applied in machines con-
taining but one electro-magnet, or in machines

containing a number of electro-magnets, but |

in whichk a portion of the current was exclu-
sively employed to excite the electro-magnets,
" . and the remainder of the currént only was
available for effective work. :
My miachine contains a group of revolving
armatures and a group of stationary magnets;
but the entire current generated in the arma-
tares is passed throngh the coils of the station-
ary magnets, as well as through the operative
circuit, all the coils upon the electro-magnets
being in the same circuit. v
The distinguishing characteristic of the or-
ganization of my machine is that the revolving
armatures and stationary electro-magnets are
arranged in the same plane, the stationary
magnets being affixed to and projecting con-
vergently from the interior of a hollow cylin-
drical iron shell, hereinafter called the “cylin-
der,” and the revolving magnets composing
the armatures being affixed to and projecting
radially outward from a shaft revolving inthe
center.or axis of the cylinder. By this mode
of arrangement, and by making my armature-
cores long and suitably narrow, and applying
them lengthwise to the shaft, I am enabled to
diminish. their radial projection, aud -thus
‘greatly reduce the power required to rotate
them in the magnetic field. _ B
One feature of my invention is also embodied

in my commutator, the parts of which are so
halved together that only two brushes are re-
quired to collect the pulsating currents from
all the armatures in the machine. .
My invention also includes the feature of

‘detachable top plates orcapsfor the armatures

which, by their capacity for detachment, affor
opportunity for the bodily removal of ths coils
from the cores, and, of course, a like oppor- .
tunity for the application to the cores of coils
already wound. - o

The accompanying drawings are as follows:
Figure 1is an end view of my machine. Fig.
2 is a central longitudinal vertical section.
Fig. 3 is a side view of the commutator. Fig.
4'is a transverse section of the commutator.
Fig. 5 is'a section through one of the electro-
magnets composing the revolving armature,
and Fig. 6 is a detailed view of the same.

My machine consists of a cylinder, A; which-
is properly supported upon the bed-plate, and
is provided with a number of inwardly-con-
verging electro-maguets, B B. These mag-
nets, ‘which partake of the shape of the arma-
ture‘magnets in respect of being short radi-
ally and elongated transversely in a direction
parallel with the shaft C, are each wrappedor
wound with metallic wires or ribbons b b, in
the usual manner.

The cylinder -A- may also have the wire
wrapping @ a, which will increase the effect-
iveness of the apparatus by adding to its
power, T

In the center of the ¢ylinder is the shaft C,
mounted in suitable bearings D D, for rotat-
ing the armatures E E, which are radially at-
tached to the iron hub F.

The armature-cores are of irom, and are
wrapped with the metallic wires or ribbons G-
G- - Each armature is separately affixed to the

hub by one er more screws, d, or by other

suitable means, so that it may be independ-.
ently attached to or detached from the hub.
Fach armature is also provided with a cap

“or top plate, B, which, if desired, may be de-
‘tachably connected to- the armature by the

pins ¢, or by other suifable means.



2 . : 8,141

‘The outer ends of the armature-cores,in re-
volving, just.clear the inner ends of the mag-
nets B B. ‘

By the rotation of the shaft C currents of
electricity are induced in the armature-coils
alternately in opposite directions as the arma-
tures sweep by the successive poles of the sta-

- tionary magnets. The currents induced in
the armatures are collected and conducted to
the operative circuit, which includes the coils
surrounding all the stationary electro-mag-
‘nets by means of a metallic commutator com-
posed of two parts, H and H/, insulated from
each other, one of which, H’, is electrically
connected with the shaft, and is thereby con-
nected with one end of each of the armature-
coils, while the other part, H, which is insu-
lated from the shaft, is connected with the

- other end of each of the armature-coils. One
part, H, of the commutator consists of a per-
forated hub mounted upon an insylated bush-

* ing upon the shaft C, and provided with a

number of laterally - projecting equidistant

strips, the outer surfaces of which coincide

with the periphery of the hub. The other
part, H', consists of a smaller hub, mounted
directly upon the shaft C, and provided with
a group of equidistant radially - projecting
strips, the outer faces of which are curved,
and also coincide with the periphery of the
hub of the piece H. '

It will thus be seen that when the two parts
of the commutator are brought together the
strips with which they are severally provided
are equidistantly interplaced in the periphery
of the same cylinder. ‘ .

Thetwo parts of the commutator are clamped
in position upon the shaft, between the collar
J and the nut K, which is serewed on the outer
end of the shaft, and bears against the end of
the piece H’. An insulating-collar separates

‘the piece H' from the piece H, and a flanged
bushing of insulating material separates the
collar J from the shaft C.

The number of strips in the commutator
corresponds to the number of revolving ar-
matures. It is a resultof this organization of
the commutator that only two springs or
brushes, L-and I/, are required for the collec-
tion of the currents from all the revolving
armatures. The brushes L and I/ bear respect-
ively upon strips belonging to different.parts
of the commutator. ‘

-The change in-the direction of the current
induced in the armatures effects a correspond-

ing change in the polarities in the respective |

parts of the commutator; but at the instant
of this change the rotation of the commu-
tator brings-into contact with the respective

brushes.strips respectively of the samepolari-_

ties as those of the preceding strips before the
change. , o
Heretofore it has been customary to have as
many brushes for the collection of the currents
from the commutator as there were strips em-
ployed. ' ‘

As the brushes are an expensive and de-
stroetible part of the apparatus, there is an
obvious advantage in my invention, in respect
of its léssening the number of brushes re-
-quired, : '

One of the distinctive characteristies of my
machine is that, although it contains a plural-.
ity of electro-magnets, both stationary and
revolving, it has but a'single circuit,

‘When the shaft C is rotated, which is effected
by & driving-belt upon the pulley M, the cur- -
rents of electricity induced in the ‘armatures
are conducted from one of the brush-stand:
ards, 1/, by means of the wire N to the contin-
uous coils b surrounding the electro-magnets
B, and also, if desired, to the coils. ¢ a .sur-
rounding the .cylinder, and thence, by means
of the wire N, to one of - the binding-posts O,
to which one end of the operative circuit is
connected. The other end of the operative .
cireuit is secured to the other binding-post, P,
which is connected with the standard of the
other brush, L. ,

It will thus be seen that by my invention
the entire current induced in the coils of the
revolving armatures is conducted through the
coils surrounding all the stationary magnets,
all the coils being incorporated in a single
electric circuit, and nome of the armatures:
being set apart merely for the purpose of gen-
erating a current whose sole duty it shall be
to excite the stationary magnets.

I am aware that in machines in which per--
manent magnets have ‘been employed in con-

| Junction with electro-magnets, the coils of ‘the

electro-magnets have been incorporated in a
single eirenit. Suchmachines have beencalled
‘“magneto-electric machines.” I employ elec-
tro-magnets only in my machine, and therefore
designate it a % dynamo-electri¢c machine.”

I claim as my invention—

1. A ring or hollow cylinder of ‘iron or other

‘magnetic material, wrapped or unwrapped,

having affixed to its inner side a group of ra-
dially-converging magnets, substantially as
described. - ;

.2, In a dynamo-electric machine having a .
single circuit, a ring or hollow cylinder of iron
or other magnetic material, wrapped or un-
wrapped, provided interiorly with a group of
radially-converging magnets, forming a part
of the cylinder, in combination with a group
of armatures prejecting radially from and
forming part-of a central rotating hub of iron
or other material, substantially as described.

3. A-dynamo-electric machine provided with
& group of radially-converging stationary elec-
tro-magnets, and a group of armatures ra-
dially affixed to and projecting from a cen-
tral hub, when so arranged that the current.
generated in all the armatures is conducted
through the coils surrounding all the station-
ary electro-magnets, as and for the purposes
get forth.

- 4, The commutator H H’, made in two parts,
as described, placed upon the shaft C, thering
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J,and nut K, all constructed substantially as
_and for the purposes set forth. ,

5. In a dynamo-electric machine provided
with a group of armatures radially affixed to
a revolving hub, the detachable top plates or
caps B/ on the armatures, substantially as and
for the purpose set forth.

6. The radially-projecting cores and plates
E and E/, independently detachable, substan-
tially as and for the purposes set forth,

In testimony that I claim the foregoing I
have hereunto set my hand this 4th day of
June, 1877,

EDWARD WESTOXN.
Witnesses:

FRANK GALT,
W. C. MCARTHUR.




