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~ UNITED STATES PATENT OFFICE.

JIM BILLINGS FULLER, OF BROOKLYN, NEW YORK.

'IMPROVEMENT IN MAGNETO-ELECTRIC MACHINES.

Speciﬁcation forming part of Letters Patent No. 168,893, dated October 19, 1875; applic&tiou filed
» July 30; 1875. | . |

" To all whom it may concern: o | inafter described, whereby the abrupt falling
Be it known that I, Jim BiLLINGS FULLER, | off of the magnetic force is prevented and the
of Brooklyn, New York, have invented cer- resulting eurrent rendered more uniform.
tain Improvements in Magneto-Electric Ma- | "A A represent several radial iron arms or
~ chines, which improvements are fully set forth | cores arranged around and secured to the cyl-
in the following specification, reference being | inder A/in any convenient manuer, each being
had to the accompanying drawings, in which | covered with a coil of insnlated wire, B B. O
similar letters indicate corresponding parts in | represents the outer end of one coil, and C’ the
each figure. - .| inner end of the next coil, these ends being
I am aware that induced electric currents | joined together and connected to a section of
have been generated in sectional coils of in- | the commutator D, as shown. This commu-
sulated wire surrounding a ring or cylinder | tator is made, in any convenient form, into the
of iron, and caused to revolve between mag- | pumber of sections corresponding to the num-
 netie poles, as described in Letters Patent No. | ber of radial arms, each section being 1nsu-
© 120,057; but it will be evident to those famil- | lated from the other, aud also from the shatt
iar with magneto-electricity that in a coil so | and armature. E is the shaft, upon which the
constructed the magnetic lines of force oper- | arms revolve in suitable bearings, and 1t may
ating upon said coil, inducing currents there- | be provided with any convenient means for re-
in, will cause said currents, thus induced at | ceiving rotary motion. I K/are metal springs,
the magnetic poles, to meet each other at | which bear on the commutator for conveying -
points midway between said poles, where there | the currents throungh the external circuit J.
is but little magnetic or electric effect. | G and G’ are fixed magnets. H is the posi-
My improvement consists in combining to- | tive pole, and H’ the negative. The magnetic
gether the electric waves or impulses induced | poles are situated diametrically opposite each
~ alternately in opposite directions in the arma- | other. These poles are pointed or tapered to-
ture of a magneto-electric machine, and form- | ward the neutral point, as indicated by L L I/
ing them into constant currents flowing uni- | I’. K 1s the bed-plate on which the apparatus
formly in one direction, by the employment of | rests, being made of wood or other non-mag-
radial arms arranged around a shatt or cylin- | netic material. |
der and wound with coils of insulated wire, Any desired number of arms may be em-
the ends of which are so joined as to form a | ployed, and may be placed in line with the
‘geries of connected radial electro-magnetic | shaft, or at any desired angle therefrom; and,
coils, communicating at proper points with although I prefer to set them radially, the
corresponding parts of a sectional commuta- | outer ends may be inclined either forward or
tor, and caused to revolve between or near al- | back. ' o o ]
ternately-opposite magnetic poles, whereby | Any number of fixed, permanent, or electro
said electric waves thus indaced in the said | magnets may be used, and currents from a
coils are collected together in two equal elec- galvanic battery, from a magneto-electric ma-
tric currents of similar name, and caused to.| chine, or a suitable number of coils from the
iy flow each in opposite directions from one of | above-described machine, may be employed
said poles, through all the intermediate coils, | for magnetizing the electro-magnets; or two
to a point in said wire nearest the next oppo- coils ' may be placed on each arm, the outer
- site pole, where said currents meet and com- | coils connected to one commutator, and the
bine, passing through an external circuit in.; Inner coils connected to the other commuta-
one direction, and whereby said currents are | tor. One set of coils may be employed for
also delivered at the points in the armature | exciting the above-named fixed electro-mag-
which, for the time being, are situated nearest | nets, while the other set send their currents
the said magnetic poles, where the magnetic | through an external circuit, to be used as de-
and electric energy is the strongest. | sired. o -
My improvement also consists in pointed or There should be as many commutator-

tapering or angular magnetic poles, as here- | springs for each commutator as there are




magnetic poles, and each spring should bear [ external circuit.

on the section of the commutator which, for
the time being, communicates with the radial
arms nearest the poles. Kach set of springs
will deliver separate currents, which may be
used separately or together, as desired.

Jt1s well known thet maonetle force is weak-
ened in proportion to the square of the dis-
tance trom the poles; therefore, it will be seen
that the tapering poles herein shown prevent
this abrupt falling off of magnetic force, as
applied to the 1ev01v1110 ar I]l&tlll@ and cause
the electric waves to be oradually redueed on
one side of the poles, and gr adually increased
on the other. The dlﬁerenee in the waves
may be compared by reference to Fig. 6, cor-
responding with the straight pole, and I‘w 7,
correspounding with the tapering one.

L and L/; Figs. 1, 2, and 3, represent the
electric wavee formed from stmlght faced

‘magnetic poles. M and M/, Iigs. 1, 2, and 3,

represent the waves as formed by the ta,pel-:

ing “holes; the latier, when lapped together,
forming currents sufﬁelently uniform for all
practical purposes.

I prefer to have these poles taper from both
but the.
taper may be all on one side, so tha,t one end
of the armature will leave the poles before
the other end, and in that way gradually lose:
its magnetic mﬂuenee or the magnetic poles
may be set at any enﬂ'le from the axis- line.

ends to a point at or near the center;

which will produce the same effect.

. In a machine used for telegraphic purposes, .
having several sets of magnets and Springs,
and eoneeqnently several complete circuits,

each circuit may be employed separately for
separate lines of telegraph; or several circuits
may be combined togebher for long lines, and
- one circuit may be used, instead of a local bat-
tery, for operating the SOHHdE‘l while a num-
‘ber of circuits eombmed are working the main
line.

Hach arm, in its revolution, receives increas-

ing maﬂnetlc strength while passing from the:
neutlel point. to the most Intense magnetic:

point in the poles; and this increase 111dueee

in the surrounding coil an electric wave of |
increasing intensity in one direction, depend- |

ent upon the direction of motion of the arma-
ture. Now, the instant the arm, in its revolu-
tion, passes by and moves mway from this

point, and its magnetic strength begins to’

decrease, this wave instantly breaks, and
another Wave of the same polarity, but in op-

posite direction, and at first of maximuin

inteusity, is ‘commenced in the coil, which in-

tensity decreases as the arm qpproeches the

next neutral point. The tendency of the two
negative waves thus induced would be (the
uremt being closed) to meet and oppose or
“neutralize eaeh other; but as this meeting
takes place under the commutator-springs,
both waves, being of the same polarity, leave
the coil and pass through the spring into the

ture..

The operation of thlb apparatus and the
formation of currents therein are as follows:

168,893

The tendency of the two
positive waves would be to neutrallze each
other by separation; but, the spring acting
upon two sections of the commutator at thm

point, and at the same moment, the said

waves pass In opposite directions areund the
coils. At the neutral point a change in these
waves thus formed takes place, not in direc-
tion, but from posﬁwe(—k)tonegatwe,( ,) and
that change greatly intensifies the waves.
Thus it wﬂ] be seen that a current passing
from the extfernal circuit divides at the sec-
tion of the commutator then nearest the
north pole into two lesser currents, one of
which passes to the right and the other to
the lett through all the intermediate con-
nected coils, meeting again in the section of
the commutators nearest the south pole, and
combining in the external circuit in one cur-
rent. |

Ifig. b represents the direction in which the
currents flow while in the armature, and also
through the extermal circuit. The whole ar-
rows show the positive (+) and dotted arrows
the negative (—) currents.

There are constantly one series of posmve |
(+) and one series of neﬂetwe( ) waves pass-
ing in the direction of rotation of the arma-
There are also one series of positive
(4 ) and one of negative (—) waves passing in
the opposite direction; and these waves are
the most energetic when the coils in which
they are indueed are nearest the poles.

Whileone positive(--)wave grows positively
weaker as the coil in whmh it 1s induced is
passing away from the north pole, another
positive (4+) wave will be growing positively
stronger as the coll in which it is induced
epproeehes the opposite side of the north
pole. At the same time, while one negative
(—) wave grows negatively weaker as the coil
in which 113 is induced moves away from the
south pole, another negative (—) wave will be
growing negatively Stronger as the coll in
which 1t 1s induced approaches the opposite
side of the south pole. Therefore, waves
thus formed, lowing through the who]e series -
of coils, and combined together in the ex-
ternal circuit, tend to give uniformity to the
current.

It will be seen, also, that there will be
many of these waves passing through the
series at the same moment, each lél.pplﬂﬂ"
over the next, and thereby gwmg eddltlonal
uniformity to the current.

The magnetic poles tapering toward the

| neutral point prevent the strength of the

waves from falling off abruptly, and equalize
the strength of the resulting. current.

The springs should be so set as to bear on
at least. two sections of the commutator at
the same moinent, so as to prevent any break
in the current. -

These machines may be employed for elec
troplating, electric light, or other industrial
purpose, but are ebpeela,lly intended for pro-
ducing currents uniform in quautlty, inten-
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sity, and constaney suitable for telegraph pur- | tmuously at the pmnts in the wire forming

poses. | said coils nearest said poles, or where the _
I elaim— \ magnetic force is strongest. -
1. The combination of the arms «, the coils | 2. The magnetic poles % and 7/, having

b, and the sectional commutator d, When the | points or angles tapering toward the neutral

endb of the wire forming said cmls are con- | magnetic point, substantially as and for the

nected together, and to the commutator, sub- | purpose speclﬁed o

stantially as set forth, said coils being C‘LUSGd |

to revolve between or near altemately Oppo- | | - JIM BILLINGS FULLER'

site magnetic poleq, developing electric waves Witnesses:

or currents in said coils, and the currents de- MARTIN BAUER,

veloped being received and discharged con- PHILIP S. PENTZ.
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