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UNITED STATES

PATENT OFFICE.

EDWARD WESTON, OF NEWARK, NEW JERSEY.

IMPROVEMENT IN MAGNETO-ELECTRIC MACHINES.

Specification forming part of Letters Patent No. 180.082, dated July 18, 1876; application filed
Auril 4, 1876:

To all whom it may concerii:

Be it known that I, EDWARD WESTON, of
Newark, New Jersey, have invented certain
new and useful Improvements in Magueto-
Electric or Dynamo-Electric Machines, of which
the following is a full, clear, and exact de-
scription, reference being had to the accompa-
nying drawings, making part of this specifi-
cation, and in which— '

Figure I is an end view of my machine.
Fig. 11 is a vertical cross-section through the
center, from end to end. Tig. Il is an en-
larged side view of the commutator. Fig. v
is a transverse cross-section through the same.

My invention consists in improvements in
that class of electrical machines in which
the power from an engine or other motor is
utilized and transformed into electricity, such
machines being generally- called “magneto-
electric machines.” It further embodies in it
the discovery made by Wheatstone of the
principle of mutual accumulation-—that is, the
current generated by the revolving armatures
is used to excite a stationary magnet, the lat-
ter being in cirenit with the current from
the armature; but such discovery was only
practically applied in machines when one elec-
tro-magunet was used, or else, where a num-
ber of electro-magnets were used, the current
from only a portion of the whole number of
revolving armatures was used to excite the
electro-magnets, the remainder being used for
any desired purpose, thus making a machine
in which there were, practically, two circuits.

In wmy improved machine the currents gen-
erated in a number of revolving armatures are
passed through the stationary magnets, involv-
ing a peculiar construetion, differing widely
from that adopted in the machines which,up to
the present time, have utilized the discovery of
Wheatstone. :

An iron ring or eylinder, A, is properly sup-
ported, the size of the ring depending upon
the size of the machine. Trom the interior of
this ring a number of radially-projecting mag-
nets, B B B B, are arranged, all pointing to-
ward a common center, which wmagnets L pre-
fer to make broad transversely and short ra-
dially. Themagnets B B B B are wrapped or
wound with wire or ribbons b5 bbb, in the man-
ner usually employed in making electro-mag-

nets; and I may also wrap in the same way
the ring or cylinder A, to which the maguets
are connected, as-at ¢ @ @ a, sueh wrapping
increasing the effectiveness of 1y apparatus
and adding to its power. In the central space
left Letween the inward ends of the magnets
B B B there is arranged a shaft, G, carried by
suitable bearings, D D, and having upon such

portion of it as is within the ring or cylinder

A aseries of armatures, E E B B, all connected

to an iron hub or center, F. The armatures

are of iron, and are also wrapped with wire or

with ribbons of metal, as at G G G G. The

outwardly-projecting ends of these armatures

E E are so arranged as that when they are

simultaneously revolved by the turning of the

shaft O their outwardly-projecting ends will

pass closely, but without touching the in ward-

ly-projecting ends of the magnets B B B B.

Thus, when the shatt O is revolved, carrying

the armatures B E.E B very rapidly past the

electro-magnets B B B B, currents of elec-

tricity will be induced in the wires surround-

ing the armatures; but as such currents are

constantly changing in each armatare from

positive to negative, the well-known device

called a “commutator” or “pole-changer” has
to be used. Such commutators or pole-chang-

ers, when used in connection with a number

of revolving armatures, have heretofore been

constructed with the requisite number of sepa-

ate insulated strips, and with an equivalent

number of springs or brusbes, half of which

number are, or always should be, in counec-

tion with the armatures having the negative

or positive electricity, as the case may be, at

the same woment, and the currents trans-

mitted by each spring is sent to the binding-

post or serew-cup ; or the currents from the

various springs join before reaching tlhie screw-

cup or binding-post.

Commutators have always been provided
with as many springs or brushes as there are
strips, which is a cause of loss, for the con-
nection made is not always perfect, and the
metal is soon destroyed by the action of the
current, or worn away, thus necessitating a
frequent renewal or adjustment.

In my improved form of commutator (seen
at H H) all the strips which convey currents
of like kinds are united in the commutator it-
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self, and, therefore, it is only necessary to use
the sprin s or brushes to collect the currents
from all the armatures, no matter how many
magnets or armatures may be employed.

My pole-changer or commutator is made in
two parts, O and H’. One part, H, is slipped
upon the shaft C, but is perfectly insulated
from it, and also from the
the commutator, both parts revolving with
the shaft on which they are mounted. An
adjustable clamping-ring, J, is placed up-
on the shaft, and serves as an abutment at
one end, while a nut, K, is screwed on the
shaft at the other end, and serves to keep the
two parts of the apparatus together. ach
part is construeted as shown in the drawing.
The number of projecting pieces which enter
into spaces formed in the other half, but which
do not touch or make in any way a metallic
connection between the halves H and H/, cor-
respond with the number of rotating mag-
nets forming the armature,

Only two springs or brushes are required
with this form of commutator, as seen at L
and L. Oune is always in connection with one
of the projecting pieces of the one half, while
the other is always in connection with the
othel' half of the commutator, one spring al-

ways carrying or fransmitting the positive
currents, while the other transmits the nege
tive current. )

The operation of my machinery is as fol-
lows: When the apparatus is first made the
stationary electro-magnets are for a moment
put in counection with a battery -or other
source of electricity, aud after this they al-
ways retain a small amount of residual mag-
netism. The belt from the engine, for exam-
ple, being put upon the pulley M, the arma-
tares are put in rapid revolution, and a weak
current of electricity is produced, which, flow-
ing through first one half of the commumtox,
and then the other half, as the case may be,
is passed through s,ultabb -arranged connect:
ing wires N N/ to the coils b b, which sarroand
the maguets B B B B, and, if dcxlrul through
the coxls @ «, sunonm mﬂ the iron ring A
This cireuit, small at first, will rapidly exute
the magnets BB B B, produung the maximum
effect. “The current, after passing throngh
the coils b b b and a ¢ @, flows through any
desired circuit, the wire buuo led from the
serew-cup O. Then to ('omplete the ecircuit,
it returns to the mddnne at the screw-cup P
up through the spring or brush L, into 111‘5[;
oue half ot the commutator, and then into
the other, as the case may be completing, in
this way, the circuit from tlle colls @&, sur-

rounding the revolving armatures E E B, then
back again to these (,0115, having, dm-mo its
passage, been utilized for any purpose to whlch
electricity is or may be applied, and in its

‘other part, H’, of

passage exciting the stationary electro-mag-
nets B B B.

One-half of the namber of coils which com-
pose the armature are conunected with, for ex-
ample, the part H of the eommutator, and
the remainder. with the part H’ of the com-
mutator, for half of the separately-wrapped
armatures are positive and the other half
negative, alternately.

Such arrangements are well known and
need no description. The size of wire or rib-
bon used, the speed of revolution of the ar-
mature, and the coils G G G G shonld bear
approximately certain relations oune to the
other; but as such matters do not enter into
any p‘n't of my invention, and are within the
knowledge of those having to do with elee-
tri(,al apparatus, I will not enter into detail

1)1(111¢1t10n

It is to be specially ol)bervod, as it is a parg
of iny invention, that the entire current gen-
erated in or by all the coils & G G G of -the
revolving armature is passed throngh the coils
surrounding the magnets B B B B, aud the
coil bunouudmo the ring or eylinder A, and
that none of the armatures are set apart speé-
U«l“.y for the purpose of gener ating a current
whose sole duty it shall b to \’ut(, the mag-
nets B B B B.

Having now fully deseribed my invention,
what [ c](mn as unew, and desire to secure 1)3
Letters Patent, is—

1. Ina 1lmoneto electric machive, a ring of
iron or other magnetic material, wrs Lp[)Ld or
unwrapped, ]m\'lnh radially- plOJectill” uiag-
nets attached to or forming a part of smh
11110 '

. In & magneto - electric machine having
l)ut ove cireuit, the combination of a ring of
iron or other nmonetm material, wr Lm)ul or
unwrapped, and. lm\'mg a series of radially-
projecting maguets attached to or [ornnng 4
part of such ring, with a hub or center of iron
or other materinl, having projecting from it a
series of wrapped armatures attached to or
forming a part of such hub.

3. A maguneto-electric machine with radi-
ally-projecting electro-magnets and radially-
projecting armatares, when arranged so thag
the current generated in all the armatures is
passed around the radially-projecting electro-
magnets, substantially as and for the purposes

‘set torrh

4. The commuatator H H‘, made in twe
paris, as dmcmbed, placed upou the shaft C,
the elamping-ring J, and not K, all construct.
ed bubst(mtm]lv as aud for the parposes set
forth.

EDWARD WESTON,

Witnesses :

Henry L. BREVOORT,
BANN HicHEAM.




