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1o all whom it may concern: |

Be it known that I, RuDoLF EICKEMEYER,
of Yonkers, in the county of Westchester and
State of New York, have invented certain new
and useful Improvements in Electro-Magnetic
and Magneto-Electric Machines; and I do here-
by declare that the following specification,
taken in connection with the drawings fur-
nished and forming a part of the same, iz a
clear, true, and complett description of the
several features of my invention. =~
 ltisto be understood that the machine here-
inafter particularly deseribed, and illustrated

in the drawings, embodies certain features of
Invention which have been broadly claimed

by me in my application for Letters Patent

filed November 8, 1882, Serial No. 76,234, and |

that in my said prior application I have shown
and described the machine which is now em-
ployed by me for illustrating the subject of
this application, which is filed as a division of
said original application. I
My present improvements relate to what
are known as ‘“‘unipolar machines,”’ and to a_
particular variety thereof, which were, as I
believe, first devised by me, and embody as a
characteristic feature an armature or equiva-

lent mechanically active elementlocated within
an annular field of magnetic force, and carry-

ing two or more independent electric conduct-
Various machines have been constructed

have been illustrated and deseribed in my said
original application. In said machines the
several independent conductors are connected

- 1n linear series, so as to afford one or more
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separate electrie circuits, according to the num-

ber of conductors thus connected in each cir-
cuit. In said machines outside electric con-
ductors are employed for coupling the oppo-
site ends of the armature-conductors, and in
some cases each of said armature-conductors
has at each of its ends a conducting-ring from
which a current can be taken continuously, as
by means of brushes or other forms of contact-
pieces, each of which is always in electrical
connection with one particular armature-con-
ductor. In machines embodying the subject of
this application the independent armature-

—

cal connection with the brushes or their equiv-

| rings, and they are not in continuous electri-

alent, and, instead of having brushes which

are limited to serviece with one armature-con-
ductor, each brush is consecutively common

1n electrie contact with all of them at one end

thereof. In machines embodying the inde-

pendent armatare-conductors and their con-
ducting-rings it is obvious that to every two
of said rings (execept those two which serve as
the terminals of the machine) there ean be an
outside conductor for each armature-conduct-
or; but with a brush or equivalent contact-
piece which engages sequentially with or is
engaged by all of the bars at one end the num-
ber of oufside conductors must be less than
the number of armature-conductors, or, in
other words, one and sometimes two or more
of the bars at one end must be simultaneously
coupled with one and sometimes two or more
bars at the opposite end of the armature, and
s0 on throughout the series of conductors—
as, for instance, with thirteen armature-con-
ductorsand their conducting-rings there would
be thirteen outside conductors, including the
terminals, whereas in the machine hereinaf-

conductors have six outside conductors, five
of which extend from end to end of the ma-
chine, and the other, being in two parts, affords
the terminals, thus consecutively coupling one
end of one and then two armature-conductors
with the opposite ends of other armature-con-
dactors, and intermittingly cutting out from
the circuit each one of the several armature-

excluded from the electric linear cireuib six
times during each revolation of the armature.
This particular number of armature-conduct-
ors, or of the outside conductors proportionate
‘thereto, in no manner enters into the gist of
‘my invention, whieh, broadly stated, consists
in an armature carrying a series of independ-
ent electric conductors coupled by a smaller

ter described the same number of armature-

conductors, or, in other words, each of said.
Parmature-conductors 18 included within and
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to all of said conductors, and is sequentially =~ -
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series of outside conductors, each provided

with brushes or contact-pieces engaging with
opposite ends of the armature - conductors,

‘50 conductors are not provided with conducting- | whereby a continuous electric circuit is af- 100
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forded whieh, withiu the machine, répeatedly
traverses the armature-conductors in one di-
rection,and at all portions of its path on said
armature always includes one and sometimes
more than one of said armature-conductors.
After deseribing in detail the machine ilius-

trated, the several features of my invention

will be specified in the several claims hereunto
annexed, |

Referring to the drawings, Figure 1 18 a
horizontal longitudinal section of so much of a
machine as is deemed necessary for the pur-
poses of this specification. Fig. 2 1s a plan
view of the armature and one of its outside
conductors detached from the machine. Iig.
3 is a diagram illustrating the arrangement of
the outside conductors, their brushes, and the
opposite ends of the armature - conductors.
Fig. 4 is a reduction of said diagram Fig. o
into mechanical form. -

The electro-magnet A may be indefinitely
varied in construction without departure from
my invention, so long as an annular field of
magnetic force is afforded between inner and
outer poles. As here shown, the magnet at
A’ has an exterior tubular pole-piece and an
interior pole - piece, A? and the concentric
space ¢ between them affords the annular field
of force. Bub one exciting-helix, B, 18 here
shown, housed within the shell of the magnet
ab the base thereof; but it is to be understood
that more than one of said helices may be em-
ployed, and that the magnet may be doubled,
if desired, and that theinterior pole may be ro-
tatory instead of stationary,without departure
from my invention, such and still other vari-
ations in that connection being fully illustrated
in my said original application. The arma-
ture C may also be indefinitely varied in con-
struction without departure from my inven-
tion, so long as it embodies a series of inde-
pendent longitudinal electric conductors or

‘bars, b, which are caused to revolve within

said annular field of force and tc continuously
cuf the magnetic lines in one direction. AS
here shown, said armature 18 in the form of a
cylindrical shell secured at one end to an ar-
mature-shaft, ¢, which is provided at 1its op-
posite end with a belt-pulley, ¢, and has 1ts
bearings within the inner pole piece of the
magnet.

The armature-bars b are insulated from each
other and operate as independent electric con-
ductors, and at their outer ends they terminate
upon the armature-hub, and at their exposed
edges afford contact-surfaces, and at their in-
ner ends similar contact-surfaces are also af-
forded,which are accessible by way of radial
apertures in theshell of the magnet. Insome
cases these bar-condunctors are composed of
magnetic metal, so as to render the armature
a compound bar-magnet, and in other cases
said bars are composed of non-magnetic metal,
as fully set forth in my said original applica-
tion; but these variations do not relafe to my
present invention.

Referring now fo the detached partial plan

view, Fig. 2,it will be seen that in this par:
ticular instaunce the bar-conductors are nar-
rower at their outer ends than at their main
portions, as an incident of the reduced diame-

ter of the hub as compared to the main body

of the armature. Althongh it is practicable
to electrically connect with both cnds ol an
armature which does not haveits conducting-
bars extended into a hub, as shown, this latter
feature is of value,whetheratone or both ends
of anarmature, because of the facility atforded
in providing for the connection of the exposec

surfaces of said bars with the outside conduct-

ors. In thisfigure butoneoutside conductor,
D, is shown,(to avoid confusion,) and this at
one end is provided with a pair of spring-
brushes, e,which overlie the hub of the armna-
ture, and in the particular positionshownsaid
two brushes, ¢, are in electric contact with but
one of the bars . At the opposite or 1nner
end of said conductor there is another pair of
brushes, £,which, in like manner, in this par-
ticular position are engaged in electric con-
tact with but one of the bar-conductors 0,
leaving between the two bars thus coupled 1n
linear series the bar 0'; but itwill be seen that
as the armature revolves in the direction of
the arrow the bars 0 and § will next be
coupled in linear series with the bars &° and
by, and so on, with this particular conductor,
will there be an intermitting coupling, first,of
one bar with the opposite end of another bar,
leaving out of circuit an intervening bar, and
then coupling two bars at one end with two
other bars at the opposite end; and it will be
obvious that by employing additional similar
outside conductors and brushes properly lo-
cated all of said bars will be similarly coupled
and a continuous electric circuit atforded
through the machine, traversing the conduct-
ors in linear series, although at some portions
of its path on the armature said circuit will
occupy but one bar, and at other portions two
bars.

Referring now to the diagram Fig. 3, the
several outside conductors are designated D
D’ D* D' D* D%, and their respective pairs of
brushes are designated ase f, ¢ [/, ¢¢ /%, ¢ [,
¢t 4, and ¢ f°, and the bar-conductors b are
separately indicated, and are thirteen 1n num-
ber. Assuming the armature to be at rest, 1t
will be seen that baxr b is coupled to bar i*; bar
' is out of circuit; bars J® and ’ are coupled
to bar »*; bars b* and " are coupled to bars 0°
and 07; bars d° and b* are coupled to bars 4° and
»°, bars 0° and ?° to bars 4" and 4", and that
bars 0¥ and 0™ are coupled to -bars )™ and 0,
thus completing the cireuit, which traverses
the armature five times, because one of said
conductors is in two parts and provided with
brushes, thus affording the electric terminals
of the machine, as indicated in Iig. 1. I'rom

this diagram it will be readily seen that as the
armature revolves each brush is progressively
engaged electrically by all of the conductors,
and that the electric circuit within the ma-
chine is continuous and repeatedly traverses
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“ductors, and also that said conductors are in-

Patent. (See Serial Nos. 202,973 and 203,125.)
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the armature-conductors in one dir ection, and |

that said circuit at all portions of its path al-
ways 1nclades one or two of the armature- con-

termittingly connected in linear series, al-

though each conductor is taken into and ex-
clmled from the circuit six times during each
revolution of the armature.

It will be seen that in IMigs. 1 and 2 the
brushes e and f lie flatly upon The contact-sur-
faces of the conducting-bars, and it is to be un- |
derstood that the peculmr form of said brushes
exhibited 1n the diagram Fig. 3 was adopted |
nierely in order to more 1ead1]y illustrate the
circnit-contacts than would have been possi-
ble had said brushes been shown as practically
employed by me, and as T have illustrated them
in Fig. 4, wherein cor responding letters of ref-
erence have been employed, although the
brushes therein oceupy positions relatively to
particular condueting-bars which differ slight
]y from those :zllustrated in the diagram.

It will be seen that portions of the armature-
conductors are radial to the axis of the arma-
ture, and it is to be understood that conduct-
ors which are essentially radial to said axis
and are located in an effective magnetie field
constitute, in appropriate combinations, .the
subjects of separate applications for Leiters

Having thus described my nwentlon I claim
as new and desire to secure by Letters P%tellt—-—-
1. In an electro-magnetic or magneto-elec--

armature

tric machine embodying an armature carr ying |

2 Series of independent electric conductors an 35
electric circuit which repeatedly tra,verses the
armature from end to end in one direction, and
alternately includes one and more than one of
said conductors throughout its path on said
, Substantially as described.

2. In an electro-magnetic or magneto-elec-
tric machine, the combination, substantm]ly
as hereinbefore described, of a mannet afford-
ing an annular field of force- a, remlvmﬂ ar-
m%ure carrying a series of 111depel1dent elec-
tric conductors, and a smaller series of outside
stationary conductors provided with contact-
picces, each of which alternately engages elec-
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erally with one and then with two of said ar-

mature-conductors, whereby said armature-
conductors are suecesswelv connected singly
and in pairs in linear series, and a continuous

50

cireult afforded.

3. In an electro- -magnetic or man*neto elec-

tric machine, the combmatlon Snbstantlally as 55

h erembefore desenbed of zm armature em-

bodying a series of mdependent electric con-
ductors extended into an armature-hub, and a
series of outside statlonary conductors proe-
vided with contaet-pieces in successive engage-

60
ment with said. armature-conductors at the |

hub, for coupling them eleetr}cally with other

conductms at the opposite end of the arma-

| tn 1‘

: RUDOLF EICKEMEYER.
Witnesses:
Purrip T. LARNER
Howr'm,, BARTLE.
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