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UNITED STATES

PATENT OFFICE,

RUDOLF EICKEMEYER, OF YONKERS, NEW YORK,

MAG-N'ETO-ELECTR\JC AND E'LE'CT‘RO_- M‘AVG NETIC ‘MACH] NE.

SPECIPICAT‘[ON forming part of Lietters Patent No. 342 504, dated May 25 1886

Apphcation ﬁled November 8, 1882 Serial No. 76,234

To all whom i may concern: :

Be it known that I, RUDOLF EIOKEMEYER,
of Yonkers, in the’ State of New York, have
invented an Improvemeéntin Magneto- Electmc
and Eleetro-Magnetic Machines, of which the
foliowing is'a Speclﬁcatlon o

In the magncto electric machines whlch
have been in’ general use the disposition of
the conductor in which a current of electricity-

is to be induced with reference to the Jines of

force which it is to cut is such that in one
portion of the revolution of the conductor the
induced current will flow in one direction,
while in the other portion of the revolution it

will flow in the other direction; and in order
. that the current induced in t,he conductor

shall flow at all times in the same direction in

_other parts of the cirenit, it has been necessary

to use ‘a device called a ‘‘commutator’’ or
‘“pole-changer,’”’ which shifts the two ends of

" the conduetor to the opposite ends of the re-

‘maining part.of the circuit when the change.

_in the direction.of the current takes place.-

‘It has long been known that a conductor

'may be rotated around the pole of a magnet

in such & manner as to induce- a current con-
stantly in one direction through thé conductor,
the disposition of the conducting-wire with

- relation to the'lines of force being such that it

30

cuts the lines of force in- one direetion, assum-

-ing that the direction of the lines of force is

.- space may be.. In an apparatus of this kind

35

‘always to be taken from positive to negative, |

or the reverse, whatever their direction in:

no pole- changer is required; but it is neces-

. sary to.niake provision for keeping the mov-

4o

able part of the circuit in constant coutact
with the stationary part.

“There are many disadvantages atbendmg the
useof a pole chanpger and a conductor in.which

the circuit is alternately in opposite dlreétlons, .
which it is-desirable to avoid, and which do-

. hot arise in the-apparatus above referred to,

45 . )
a8 I am aware, no machine has been devised

in which the current is induced in the con-.

ductor constantly in one direction; put, so far

_ for practical purposes in the arts in which

50

this latter mode of operation is embodied.
The object of my invention is to obtain sueh
‘a machine.
I'am aware that machines have hexetofore

~

(No mo(lel )y

been devmed by whlch a feeble continuous
current can be developed, and in which an

cupied by a rotating tubular armature from

‘anomlar magnetic fields of force and twq of
said rotatlng tubular armatures, which were
connecbed in linear series, so that the current
from oneof said annatures traversed hhe obhel
armature.
A characterlsmc featnre of machines em-

bodying my invention isthe or ganization,with
a magnet affording an annular field of force,

separate conductors, each of which during its
‘movement within said field of force operates
as an independent element, and is traversed

more of them can be coupled in linear series.

Machines involving the main features of my
invention may be widely varied in consjruc-
t.lon, and in some of the machines devised by
nie the two or more conducting elements em-
bodied in the armature serve merely as con-

also a portion of the magnetie system, and are

netic circuit.

In the accompanying dra.wlnvsfthe ﬁgures
of ‘one series are designed to illustrate the
principles on which my improved system of
magneto and dynamo electric machines are
based. Those of the next series represent
different constructions of the 1mp10ved ma-
“chines, while the figures of still another sé-
ries are diagramns, illustrating the lines of force
which are obtained by magnets employed.

Figure 1 is a diagram illustrating the fun-
damental priuciple on which my invention
is based. Figs. 2, 3, 4, and 5 are diagrams in-
which the said principle.is adapted in an ele-

maguoeto and dynamo electric machines. Figs.
6 to 18 show a maguneto-electric machine em--

-{ bodying my invention, with details of the

different parts of the same, Figs. 19 and- 20
represent. a horizontal section and a -detail
of a dynamo-electric machine constructéd on

by an electric current dlwa.ys in the same di-*
rection, and I have ‘so organized said mde-._‘-f
.pendent conducting elements that any two or -

annular ‘magnetic field of force has been oc-

55

which- the electric current was afforded, and .
also that such mmachines have embodied two.

60.

65" '

of an armature which embodies two or more - .

0.

7:

ductors, and in other machines they constitute -

8o

inelnded within and form a parb of ‘the mag-

90
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‘mentary mannoer to my improved system of
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"my system.

10

15

dynamo-electric machme of modlﬁed form; so
also do Figs. 22 and 22 and likewise Flgs
23, 28, 23", and 23", a,sdo also Figs. 24, 25,
45‘ 25°, Flgs 26 and 27 are respectively a
homzonbal section and a side elevation. of a
dynamo-electric machine complete in all its
details constructed on my improved system.
Fig. 28 and 29 are vertical trausverse sections
of the machine shown in Figs. 26-and 27, taken
onlines ¢ ¢ and y y of Fig. 26. Figs. 30 to
36 are details of the last-mentioned machine.
Figs. 37 to 42 are diagrams illustrating the

lines of force of magnets of different forms.

- Similar letters of reference lpdlcat,e as near-
ly as possible corresponding essential parts.in
the machines of various lorms showu as em-

. .bodying the invention.

20

In the diagram at Fig. 01 A repl%ents a
cylindrical bar- magnet. Ator near its neu-

. tral peint, midway between -the poles, is ar-

ranged an annular.trough or cup, C, of suit-

. -able non-conducting material, which is filled

with mercury. The endsof the arms d d of a

-eonductor, D, of inverted-U shape, dip into
“the mercury of the cup G, the said conductor

being sapported by a center-pin, &’, at the up-

.per or bridge part of the conductor in a coni-

cal center-bearing containing mercury at the

S pole of the magpet A. The conductor is |.
thus balanced on its center-pin axd free toro-

ate around the pole of the magnat. I the

" condactor D and the inagnet A ‘be now placed

35

by the wire E in cirenit with a battery, F, or
other source of electricity, which .is accom-

- plished by -connecting the lower end of the

‘ 40

» apparatus are illustrated at Fig. 37.

50

60
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magnet A with the interior of the mercury-

.eup C, acarrent will pass from the battery

through the wire. Il to the mercury and the
arms d-d"of the conductor D and its support-

ing-pin &, to and thyough the maguet A, and
- back to the other pole. of the battery.
‘eurrent of sufficient strength beused, thecon-

Ifa
ductor D will rotate around the pole of the

magnet in a direction depending upon the di-

rection of the current and the pol«u'lcy of the
pole around which the rotation takes place.

The disposition of the lines of force in this
The di-

rection of the rotation of -the conductor may
be reversed by reversing the direction of the
current, or by reversing the polarity of the
magnet. - If both the direction- of the current
and the polarity of the magnet be reversed,

the direction of the rotation of the conductor

~will remain the same.

In Fig. 2 the magnet A and a movable con-
ductor, D, are represented as inclosed within
abollow eylindrical magnet, B, whose polarity
is opposite to that of the mdgneh A, 50 that
the N pole of the magnet B. surrounds the S
pole of the inner magnet, A, The wire E iy
shown as entering the mercury-cup C frowm

.above, and passes-through the magunetic field

formed by the magnets A and B. The carrent
from the battery F passes in the direction of
the arrows through the conductor D and the

‘at Fig. 38,

‘the magnet back to the bdtterv

Figs. 21, 21%, and 21" show a | interior magneb A, s0 that the conductor D

will rotate; but as there are two magnetic
poles, (an outer and an inner one,) the speed
of the conductor is considerably acecelerated.
I think itis doubled.. The disposition of the
lines of force in this apparatus is represented
In that portion of the circular
space between the ends of the poles the mag
netic field of force is much more dense than in
any partof the field of furce around a magnet
like the one shown at Fig. 37, assuming the
wagnoetism to be equal in both cases.

At Fig. 41 the direction of the lines of force
isshown to be radial, and it will be readily seen
that a conductor rotating around the inner
magnet in one direction phrallel with the axis
of the magnet will constantly cut the lines of
force in one direction, to the right or left, as
the case may be, and thus induce a current
constantly in one direction.

At Fig. 89 2 inagnet is represented in wlm,h .

the outer cylinder (shown at Fig. 38) is in oneé
piece with the inner eylinder. so that only two
poles are formed,and theseare opposed to  each
otherin the same manner as at each end of the
magnet shown at Fig. 38. The lines of force
cruss the space hetween the two poles in the
same manner as they eross the space between
the two polesshown at Fig. 41.

It will be'observed that with the maonets
shown at Figs. 38and 39 a portion of the Tines-
of forceradiate from the outer surfuce and end
of the outer cylinder and-curve around to the
end of the inner cylinder.
is shown an arrangement of magnets which do

70
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tco
At Fig. 40 there -

not-present these external lines of foree, but -
inwbich thelines of force are wholly concen- ¢

trated within the annular space between the "

magnets. With this arrangement there are
practically no external lines of force. Such
as are present are extremely weak. At Fig.
40 two magnets of the kind shown at Fig. 39
are represented as abutting against each olher
with their like poles.

105

I{o

At Fig. 3 the same arrangement of mterlor :

and exterior magnets, A B, and mercury-cup
C isshown that appears at Fig. 2, but with two

movable conductors, ) and D’. The center-
pin d' of the second conductor, D', rests in a
cup-shaped center-bearing containing mer-

cury in the conductor D, and is ingulated from
the conductor D' by a non-conducting plate, d.

The arms d* d* of the second conductor, IV, dip,
like the arws of the first conductor, into the
mercury cup C,and arein nietallic contact with
a mercury cup, d', so that the current from the
battery F passes, as indicated, first downward
through the c¢onductor D’ in the direction of
thearrowstothe cup C, thence upward throogh
the conductor D to the magnet A, and through’
As both

194

123

conductors D and D’ are fr ee torotate, and as -

the current passes through them in opposite-

directions, they will rotate inopposite direc-
tions ‘to each other. 1If a hole were made

-through the central magnet, A, at Fig. 3, and

the conductor D were extended down through

I3c
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the magnet A and made to enter a melcury~ | ductors are arranged to rotate around or.

cup placed in or upon the conductor at the
lower end of the magnet, it might, by being

- furnished with a pulley, be made to rotate in

10

15

25

30

- 35

40
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50
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polarity of the pole pieces.

either direction, and if at thesame time a pul-

ley were substituted for the cup d' the con-
ductor D’ might be made to rotate in an oppo-
site direction from the other conductor. Thus
a continuous current wounld be induced in bobh
conductors in the same direction.

At Fig. 4 the magunets A B and conductors
D D’ are shown, as at Fig. 3, with a niercury-
cup, C; bus the ]dtter is divided by a central
pa.rtslblon m, whereby the conductors D D’ are
arranged t0 move each in a separate mercury-
cup. The conductors D D’ are connected by
a’connecting-wire, E/, but are insulated from
each other by a block. d*, of non-conducting
material. A current frown the battery F pass-
ing in the direction of thie arrows will -pass
through the magnet A down through the con-
ductors D to the inner mercury-cup, thence
through the conducting-wire E’and the con-
ductor I to the outer mercury-cup, and then
through the wire E to the battery. As the
direetion of the eurrent is the same in both
conduetors D and D', both will rotate in the
same direction with greatly accelerated speed.
The conductors in this last caseare connected
in a linear series; consequently, if the num-
ber of conductors so counected is increased,

‘the speed with which. they rotate is corre-

spondingly increased.

If the conductors D and D’ of Fig. 4 be ro-
tated in the same dlrecmon, by exter nal means,
a continuous current in one dnectxon will be

“induced in both.

By substituting for the ma.gnet.s A and B
shown at Figs. 2, 3, and 4 a magnet, A, with
disk-shaped pole pleces A’, which fdoe each
other, as shown at Fig. 5, and bysurrounding
the lower pole-piece by an aunular mercury-
eup, C, and arr anging the movable radial con-
ductor D, as shown, in suitable step and neck
bearings and centlally to the pole-pieces.A’
A’, so that the arms d d- of the conductor D

dip into the mercury-cap, a current passing”

from the battery F' around the magnet A in
the direction of the arrows will excite the mag-
net.and pass through the mercury and-the
arms of the radial conductor D to the center
of the lawer pole-piece, A’, and through the
maguet to the- battery. 'I‘he ‘conductor D is

thereby caused to rotate in a certain direetion,

and if the current be reversed the rotation
will eontinue in the same direction, since the.
reversal of the current will also reverse t,hc

If the mercury-cuap C of Fig. 5 be divided
by a partition, as shown in Fig. 4, and two
radial conductors iusulated from each other
be also employed, substantially as shown in
Fig. 4, so that a carrent will pass through
both in the same direction, both -conductors
will rotate in the sawe direefion, and their
speed will be greatly accelerated.

In the apparatus thus far deseribed the con-

about the magnet; but T have also found that
rotation is produced if the conductors are ap-

plied to magnets which are themselves free to
rotate. If, for instapce, the conduactor D of
Fig. 2 be fastened to the magnet A and the
latter beso pivotedasto befree toturn around
its axis, rotation of the magnetand conductor
will take place on the passage of a current
through the eonductor. So, if the conductor
D of Fig. 3 be connected to the interior mag-

70

75

net, A, and the conductor D to the exterior

macrnet B, and both magnets be arranged so
as to be capable of rotagionaround their com-
mon. axis, they will rotate in opposite direc-
tiouns when the current is passed through the
conductors.” -So, also, if both conductors D
D’ of Fig. 4 be attached to the magnet A, and
that magnet be suitably mounted to rotate
around its longitndinal axis, it will so rotate

-when a current passes tluou0'h the conduct-

ors; and the same result is obt«uned when
one or both disk-shaped po]e -pieces A’ A’ of
the magnet shown at Fig. 5 dre capable of ro-

tation And the conductor is fastened to one of
them.

In all of the foregoing apparatus the mag--

nets have been illustrated and described as
used with independent conductors; but the
magnets themselves may be made to serve not
only as magnets, but as conductors, thas dis-
pensing with independent conductors, as will
hereinafter appear. .

In all the foregoing illuSfrations the con-
ductors are shown as arranged concentrically
with - the axis of the magnet or magnets and
the magnetic field in which they rotate; but
the conductors would also move in the same
direction if the axis of rotation of the conduct-
ors should be eccentric to the center of the
magnet or maguets. It would, however, be
an irregular motion. The poles of the mag-
nets in all these cases are represented as ¢y-
lindrical; but the result would be the same
were each of these poles composed of a num-
ber of magnets of the same polarity. Their
location relatively to the center of rotation
might be varied; but if the field of force be
concentric with the axis of rotation it is most
effective, produocing a current of uniform
strength . during the whole rotation of each
conductor, while an - irregular or ecceutric
field of force produces a current of v.u)m@
strength during the same rotation.

In the dppamt;us illustrated in the various
figuresto which ['have referred,the conductors,

'11 rotated, would cut the lines ot force in the

same dnoomon—ﬁom right to. left or left to
right—during the whole period of rotation.
TIn Fig. 42 I exhibit the manuner in which
conductors cut the lines of force in wachines
which have hithertobeen in general use—such
as, for instance, the well-known Siemens and
Gramme machines. Comparing the field of
force shown in this figure with that shown at
Fig. 41, it will be seen that the lines of force,
instead of crossing the path of the conduetor
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- and rotates with the shaft «.

40

15
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radially, are all parallel diagonal lines across
the circle deseribed by the rotating conductor;
and it will'-be readily seen that a conductor
woving from b at theleftaround the upper haif
of the eircle will cut the lines of force from
left to right, but in moving through the lower
half of the cirele it will cut the lines of force
from right to left, and the currentsinduced in
the movement through these two halves of the

circle will be in opposite directions. It is this

fact that renders the use of a commutator or
pole-changer in such machines necessary.
Figs. 6 to 18, as before stated, illustrate an
elementary form of magneto-electric machine.
Machines of this type have been made the spe-

cial subject of a divisional application filed

May 13, 1883, Serial No. 94,900. A isa horse-
shoe-maguet having legs N S. In the center
oftheleg N is bored a hole, which forms a bear-
ing fora shaft, a, to oneend of which the arma-
ture is secured, as hereinafter described, while
theotherendis provided with dpulley, a’. This
pulley servesto ratate the armature when the
machine is used as a generator, and as a driv-
ing-pulley when the machine is used as a uso-
tor. To the leg S of the magnet A is applied
a ring-shaped pole-piece, ', which surrounds
the armature and the N pole of the magnet,
The pole-piece 8’ serves to circumseribe and
equalize the field; but it can be omitted, in
which case the action of the machine would
differ only in the strength of current from its
action when farnished with the pole-piece.
'The armature cousists of six metallic ba rs, d to
b, embedded, as shown, in a eylindrical shell
of hard rubber, B, which is rigidly secured to
These bars b to
b are placed in metallic contact each with one
of six metal rings, 1.to 6, at or near their re-
spective ends. In Fig. 9 a portion of one of
these rings is shown on an enlarged scale,
an inward- projection, b, of the ring form-
ing such contact with the bar b. " The ring
of each bar is insulated- from the remaining
bars and from the rings of all the other bars.
The conductors b to b’ are also in metallic con-
tact at their opposite ends with six shorter
bars, f, which are embedded in a hard-rubber
cylinder, H, as shown in detail at Figs. 17 and
18. Each short bar f is placed in metallic
contact with one of six rings, 7 to 12, each

_ring being also supplied witl a projection for

that purpose, and being insulated from the
remaining bars f and from the rings connected
with them. Thus the metal ring 1, that is in
contact with the bar b, and the bar f connected
thereto, with its ring 12, form one conductor;
and so the other conductor, 5, which appears
in Fig. 6, isrepresented in metallic connection
with rings 4 and 9, while the remaining con-
ductors, which are not shown in that figure,
are in metallie connection with the remaining
rings at the lower end and with corresponding
rings at the upper end of the shaft q.
ber of exterior connecting-wires, 13 to 19, are
connected by suitable brushes with the two

sets of rings, and when the wires 13 and 19 are

A nam-.

342,504

placed in circuit with the battery or other

source of eleetricity the carrent will take the

following course: from wire I3 and its brush
through ring 12 and bars fand b to ring 1,
thence through wire 14, ring 11, and through
the conductor which connects ring 11 to ring
2, and through wire 15 to ring 10, and so on
until it passes out through wire 19. The ar-
mature as a whole, including the above-de-
seribed means of connection between the bars,
is marked B. It will rotate when a current

of sufficient strength is furnished by the gen-’

erator in analogy to the rotation of the con-

“ductors of Figs. 2 and 4. If power is applied

70

75
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to the pulley ¢’ and the armature rotated in i}

the opposite direction to that in which it was"

rotated by the current of the generator, a,cur- -

rent will be induced of the same direction as
that before furnished by the generator or
source of electricity. )

At Fig: 19 there is shown a machine in
which an electro-magnet, A A’, is sabstituted
for the permaunent magnet of the machine
shown at Fig. 6, the central pole, A, being
surrounded by the outer pole, A’, and provis-
ion is made, as shown, that the inner pole shall
revolve within the outer. The electro-mag-
net A A’ is excited by the coil I, wound
around the base of the inner pole, A, as shown.
The armature is constructed substantially as
in the machine shown at Fig. 6; but, instead
of rotating around the central pole and be-
tween the two poles, it is fixed to the central
pole,that it may rotate with it. 'The conduct-

ors in the armature are arranged at equal.

distances from each other, and are insulated
and connected at both ends to metallic rings,

whieh, like the conductors, are insulated from

each other, all substantially as in the machine
last described. Exterior wires 13 to 19 are
employed, as before, but, with their brushes,
are arranged upon a hinged supporting-plate,
M, and provided at M’ with an adjusting-serew

to regulate the pressure of the brushes upon’

the contact:rings. (See Fig. 20.) The brush

85
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on the wire19.is put in cireuit with the excit- _

ing-helix I. If, now, a current of sufficient
strength be sent into the machine through

115

wire 13, it will pass through all the wmovable -

conductors in one direetion and through all,

the stationary conductors or exterior wires in
the opposite direction, and finally. through the
helix I and back to the source of eleetricity,
thereby polarizing the magnet A A’. This
causes the armature and inner pole to rotate.

120

If, on the contrary, power be applied to the -

pulley &' and a current be induced in the b
conductors of the armature, this current, pass-
ing through the exciting-helix I, increases the
magnetism in the magnet A A’, while the re-

maining portion may be used for external

work, as in other dynamo-machines, , .
At Figs. 21, 21* and 21° another form of

dynamo-electric machine is illustrated. In

this case the armature is built up of thirteen b

125

130

bars or conductors, which are insulated from -
each other and made in the same manner as
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the commutators of Gramme machines.
contact-rings employed in the machines illus-

- brated in the other figures are dispensed with.

10

I5

To conneet the bars in series,six exteriorcon-
necting-wires, %’ to uf, are arranged at equal
distances from each other around the center of
the machine. These exterior connecting-wires
form contact each by two brushes at each end

(v v and v’ ¢') with the movable conductors in

succession as the latter rotate, and thus con-
nect them alternately in linear series. By
using thirteen movable conductors and six ex-
terior wires the amount of metal in circuit is
kept constant, which would not be the case if
twelve movable and six stationary conductors
were used. . - 3 . .
Theresults obtained by the machineshown at

- Figs. 21, 21% and 21" are substantially the same

20

as those obtained from the preceding ma-
chines; and this last-described machine differs
fromthe preceding ones only in so far that each
mnovabie conductor is bronght into metallic

- connection with all the exterior conducting-

25
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. placed in line, as shown,
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wires in suceession during each revolution of

the armature, while in the other machines each -

movable conductor ‘is in metallic connection
with one of the connecting wires at all times.
A machine of this type has been made the sub-
Ject of a separate application for Letters Pat-
ent filed March 7, 1885, No. 158,033.

At Fig. 22 there is shown a machine in which
two electro-magnets. substantially like those
shown at Fig. 19 or 21 are combined," each

magnet consisting of an inner cylinder or pole, -

A, and an outer shell or pole, A’. They are
and are so excited,
respectively, by the helices I I that both in-
ner poles are N poles and both outer poles are
S poles. The movable b conductors forming

the armatures of this machine are straight

bars embedded in a hard-rubber hollow eylin-

der, B*, which surrounds the inner poles, A A,

and is secured to a hub, O, which in turn is

rigidly secared to the shaft @, having bearings
ina hole bored through the inner poles, A A,
as shown. Each movable b -conductor is in
metallic contact at each end with a separate
ring, and each ring is insulated irom every
other conductor and every other ring, substan-
tially as in machines already described. The
b conductors and their respective rings are
connectedin linear serieg by brushes and outer
stationary wires, as indicated, and a current
which passes in at 13 and out.at 19 will pass
through all the b conductors in one direction
and through all'the outer stationary wires in
the opposise direetion, as indicdted by thear-
rows. The armature will rotate when a ¢ur-
rent of syfficient strength thus passes through
it, or a continuous current is induced in one
direction through the conductors when power
is applied to the pulleya’ and uniform motion
given to the armaturet The carrent induced
may be used to execite the magnets, or it may

5 be used in part for that purpose and in part

for outside work; or the exciting-helices may
receive their currents from some other source,

The | and the whole induced ‘carrent m:iy be used

for outside work. This machine embodies

certain features which in part constitute the;

subject of my aforesaid divisional application
No. 94,900. . , :
At Fig. 22 I have shown still another modi-

‘fication.  The outer magnet, A’, is of substan-

tially the same form as in the machine last de-
scribed; but for the stationary inner pole I

70

75

have substituted a cylindrical bar, A, pro- .

vided with bearings at I and E/. This bar is
reduced to a suitable size within the bearings,

and to one end of it there is secured the pulley

4

@. The magnets are polarized by the helices
I and T, so that the inner magnet, A, has its
N pole at the middle and. two S poles at the
ends, while the outer magnet, A’, has its S pole
at the middle and two N poles at its ends.
The armature, as shown, is constructed sub-
stantially as in the previous case, and its b
conductors and their rings are connected in

linear series, as already described many times

herein when speaking of other machines.
When a current passes through the circuit
thus formed by the b conductors, their rings,
and stationary ‘wires or conductors, the arma-
ture and cylindrical inner magnet, A, will ro-
tate, and if motion is given to the pulleya
current inone direction will be induced in the
circuit. - .

At Figs. 23, 23*, 23", and 23° I have shown
another form of machine of the same general
design. The outer and inner magnets, A’ A,
are constructed substantially as in the machine
illustrated by Fig. 227, and, as in that machine,
are polarized by the helices I and T/, so that

8o
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the inner magunet, A, has its N pole and the

outer magnet, A’, has its S pole at the middle;

Ios

but for the six b conductors of the previous -

machines I have substjtuted six hollow metal-
lic eylinders, b, a detached view of one of
which is given at Figs. 23° and 23°. Tach
hollow metallic cylinder is provided with two
rings, »”, one on each end. The hollow b-eyl-

indersare of different lengths, and areinsulated.

from each other and from the central magnet,
A, to which they are attached.
pat two metallie rings, b* and ¥, upon the
magnet A, and have connected them in linear
series with the hollow & cylindrical conductors

Iro -

I have also -

115

by means of brushes and the exterior wirecon-

ductors. (Indicated by brokenlines.) Ihave
thus used the inner or central magnet, A, as
one°of the rotating conductors, and by its
combination with the six eylindrical conduect-
ors hive increased the efficiency of the ma-

-chine.

Figs. 24, 25, 25%, and 25" represent still an-

I20

rzg

other form of machine of the same general -
designy but in this machine the inner magnet

is so constructd and arranged that it performs
the functions of the magnet and also that of the
b bars or tubesord conductorsof the other ma-
chines., Fig. 24 is a lorizontal cross-section
through the longitudinal center of the machine.
Fig. 25 is a vertical cross-section on the line x
Y, Fig. 24. TFig. 25" represents one of the

130
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metallicrings  in the views. Fig. 25 repre-
sents in several views a flanged ring, %, made

. of non-condueting material. )
In the machine shown at Fig. 24 and the
5 other figures just enumerated the ecentral
_ magnet, A; is made up of sixteen longitudinal
bars, either of irom or steel, b b ¥, &ec.,

mounted upon a shaft, T, from which they are .

insnlated, while they are also insulated from

1. eachother. They are secured to the said shaft:
by two non-econducting rings, R R, held in place
by serew-nuts P P. The shaft T has its bear-
mgs at Q Q. The compound magnet A thus

made up is polarized by the coils I and I', as

15 shown, and is free to rotate within ‘the outer
magnet, A’, Each of the b bars thus forming
a part of the inner magnet is connected with
two metallic rings, as shown at Fig. 24, where
the bar & is shown in.metallic contact with the

20 rings ¢ and &, while bar ' is shown in metal-
lic contact with theé rings ¢! and #. The re-.
mp‘ining fourteen bars included within the
magnet are also inlike manner in contact each
with two rings. The different bars which

.25 make up the magnet A are insulated  from

- each ‘other by strips, 117, of insulating ma-
terial between them aund- the shaft T, and the
metallic rings ¢ ¢ £, &e., are insulated from

~ each other by means of the non-metallic Hanged

30 rings k, recessed at k', Fig. 25° to allow ‘the

' projection * of each ¢ ring to make contact.
with one b bar only. These b bars of the
maguet A are connected in linear succession
in substantially the same manner as in the’

“35 other cases.

The machine last described contains novel
features which have been made the subject
of a division hereof, filed December 26, 1884,
Serial No. 151,178, -

40 - AtTFigs. 26 to 36, inclusive. there is exhib-
ited a type of dynamo- machine embodying
my improvements complete in all its details.
In this machinve.the exterior cylindrical mag

. het, A’ forms also the supporting-frame of the

4c machine, and is composed of two semi-sections
bolied together, as showe. In each end are
bearings for the support of the inner rotating

" magnet, A,which carries the armatare,which |

- is constructed as presently described, and at-
50 tached to the magnet A in such manner as
to rotate in close contact with the outer sur-
rounding magnet, A'. - The inner magnet, A,
carrying the armature, receives rotary motion
from a pulley, «', at one end thereof. I and

55 I'arecoils for exciting and polarizing the mag-
nets. The. inner rotating magnet, A, is so
‘polarized as to have an N pole in the middle

- and two S poles at its ends, and the outer mag-
net, A’, is 8o polarized as to have its S pole in
60 the middle surrounding the N pole of the inner
rotating magnet, A, and two S poles at its ends.
_The armature consists of insulated conductor-

* "bars b, (see Fig. 34,) embedded in a eylindri-
cal shell of hard rubber, (see Fig. 36,) which

65 has grooves to receive the conductor-bars; and -

-is rigidly secured to the inner rotating. mag-.
.net, A. Each bard is placed .in metatlic con-
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tact with two rings, t f, &e., one at each end,

by means of projections on the rings. (See
Figs. 35 and 26.) The rings¢at.each end are 70
insulated from each other, and :-each is insu-
lated from-all the conductor-bars b except its
own. Acecordingly, eath conductor, with its
two rings, forms one element in the series.

“To connect the conductors b in series, con- 75
tact-pieces of special construction are used.
They are shown at Figs. 31,732, and 33, and
consist of a loose block or piece of metal, ,
that is pressed by a spring, &, npon the ring
of the conductor. _
tact block or piece h is rounded off and fitted
loosely into the recess of a metal piece, #°, that
is' attached to the end of an exterior wire or
conductor, h'. .

The machine is shown as arranged with 85
twenty-four conduetors, which form the arma-
ture, and with twenty-four exterior wires,
wlrich are disposed of in two sets of twelve . |

each at both sides of the exterior frame. The ~

rotating conductors are connécted in linear ¢o
series by means of the contact-pieces b and #*,
and exterior conductors, A%, so that the elec-
tric_current passes through all the rotating
conductors b in one diréction, and thronghall
the exterior stationary conductors, A%, in the 95§
other direction. It is.obvious, however, from
the foregoing description that a portion of the
rotating conductors may be connected in one -
linear series and another portion be connected -:
in another linear series, each linear series hav-.100
ing its own indepeadent current of eleetricity.
When motion is imparted-to the armature, a
current is generated which can be utilized in
the usual manner. A number of the rotating

conductors may be placed in one cireuit and 105

used to excite the coils I and I’,-while the cir-
cuit generated by the remaining conductors,”
which may be in one or more circuits, may be
used for external work.

" Instead of-the separate magnet_.vAvand inde- 110

pendent conductors shown in the machine last
described, it is obvious tbat the compound
magnet shown at Fig. 24 may be placed in the = |
machine with equal if not better results.

It will be observed that in many of the ma- ¥15
chines illustrated the exciting helix or helices.
are inclosed within a mass of magnetic metal, .
which is chambered and which sarrounds the

-armature, and that' each helix is coneentric,
with the axis of the armature, and these parts Py 20

thus organized involve a novel feature, which"
I deem of value, in that the magnetic currents
or forces are thereby practically restricted to
the interior portions of the machine. - :

I have now described with more or less de- 125
tail several machines in which 1 have em-
bodied my improvements. In all of them I
have shown the independent conductors as
arranged concentricdlly about a cylindrical or
hollow magnet, or both. - Similar results,how- 130
ever, are obtained when the movable con-

ductors are eccentric within the exterior pole

or about the inner pole, or are actéd upon by
one pole only or by a large number-of mag-

The outer end of each con- 80 :
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netic poles properly located in relaiion to the
center of rotation of the armature, ‘When,
therefore, my invention is broad| y-considered,
although, as will hereinafter appear, I claim
as subordinate parts of it certain details of
construction, I do not eonfine myself to the

special arrangement of movable conductors’

shown,since they may be either parallel with

the axis or radiating from the centor of the .

pole, -or partly parallel with and partly radial

* to said axis. - So in all the machines shown or

. sion.

20
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illustrated the conductors may be made of iron
or steel. Nor; when my invention is broadly
considered, do I confine myself to any par-
ticular form of conduetors, for, as I have
shown, they may consist of bars or tubes, and
it is obvious that they may consist.of disks or
wires if properly connected in linear succes-

of other form and construction may be em-
ployed without departing from certain fea-
tures of my invention. . S0, in any of the ma-
chines shown, roller contacts might be substi-
tuted for the brushes and contact-blocks shown
and described. v

Another modification within my invention,
broadly considered, but forming the subject-
matter of a subordinate claiin, isiliustrated at

Fig. 22, where I have represented that the

outside wire, 16, may be cut, as indicated, by
the line erossing it in front of the horizontal
arrow, and the ends straightened to form two
terminals.
then be two series of outside stationary con-
ductors, the current of one entering at 13 and
passing out at 16, while the current of the
other enters at 16* and passesoutat 19. Thus
when the machine is used as a generator, each
series may be made to do work independent
of the other series, and in like manner an in-
dependent source of electricity may Le used
with either series when the machine is used
as a motor. Again, it is obvious that when
the rotating conductors of an y of the machines
shown are made of iron, they become portions
of a compound magnet, and if they are at-
tached to a rotating magnet they re-enforee
that magnet; but, as hereinbefore stated, this
partienlar feature is included within the
claims of one of my divisional applications,
filed December 26, 1884. , o

In the diagrams shown at Figs. 3 and 4 the
D and D’ conductors, when made of iron-and
rigidly secured to either of the magnets A or
B, may be considered a part thereof, and

It 1s also to be understood that magnets

(Marked 16 and 16*.) There will

<2

either A or B, to which they are at,téwlzied,
may be rotated, the other remaining station-

~ary, or both magnets A and B may be rotated

in contrary directions. .

Having thus described my invention, I
claim— : o

1. In an electro-magnetic or magneto-elec-
trie machine, an electric cireuit in which two
or more insulated bars mounted upon a rota-
tive magnetized core are connected in linear
series in the cireuit.

2. In an electro-magnetic.or maguoeto-elee- -

tric machine, the cqmbination of two eylindri-

cal maguets, either simple or compound, one
located within the other, the inner niagnets

.carrying independent electro-conductors and

capable of rotation, substantially as described.
3. In an electro-magnetic and Inagneto-elec-
tric machine, a magnet formed of two concen-

tric cylinders closed at both ends and polar-.
ized to locate the neutral points at both ends
of the eylinders, and affording an interior an-.

nular field .of force for an armature, substan-
tially as described; '

4. In an electro-magnetic or magneto-elec-
tric machine, a stationary pole and arotating
armature eomposed of two or more independ-
ent conductors connected in one or more linear

series and revolving around.said stationary .

pole, sabstantially as described.

5. In an clectro-maguetic or magneto-elee-
tric machine, a stationary pole, a rotating ar-:
mature embodying two or more independent

conductors connected in linear series, and an
inclosing-magnet, substantially as described.

75
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6. In an electro-magnetie or magneto-elee-

tric machine, a series of internal conductors
connected in linear series by a series of out-
side conductors, substantially as described,

‘whereby all of the infernal conductors may be’

connected in one circuit, or any portion or por-
tions of said internal conductfors included in
an independent circait or cirenits, substan-
tially as deseribed. .

7. In amagneto electric orelectro magnetic

machine, the combination, substantially . as -
hereinbefore described, of a revolving arpa--
ture, an inclosing magnetic shell, and one or .

more exciting-helices housed within said shetl
and arranged concentrically with the axis of

RUDOLF EICKEMEYER. |

" the armature.

‘Witnesses:
Wirriam W, Sway,
Wi, C. Woob.
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