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7o all whom it may concermn:
Be it known that I, WILLIAM L. VOELKER,
a citizen of the United States, and a resident
of Morton, in the county of Delaware and
5 State of Peuusylvania, have invented certain
new and useful Dynamo-Electric Machines and
Motors, of which the following 1s a specifica-
tion. |
My present 1nvention has reference more
10 especially to improvements in the construe-
tion of the field-of-force magnets.in dynamo-
electric machines and motors, and also to the
armature-condactor that 1is caused to pass
through the magnetic field. |
The object of my present invention 18 to se-
cure a
‘subdivided, to prevent the formation of the
heat or eddy currents eitherin its core orin its
pole-piece, but which shall at the same time
20 have a large magnetic mass as compared with
the space taken up by the diamagnetic mate-
rial employed between its individual parts.
A farther object of the invention is to im-
prove the action or efficiency of that class of
25 dynamo-electric machines in which the cur-
rents generated 1n the armature and carried
off to do useful work are set up in lengths of
armature-conductor mounted on a suitable
carrier by causing sald conductor to move
20 transversely through magnetic lines of force
emanated from the pole-faces of a suitable
field-magnet. ‘I'he more common form of ma-
chine in “which this principle resides is that
having what is commonly known as a ‘‘¢ylin-
35 drical’’ or ‘‘annular’’ armature, though an-
other form also containing the principle, and
to which, likewise, my Invention 1S obviously
applicable, is that In which a so-called ‘f disk-
armature’’ is employed, or one in which the
40 wires are arranged radially on asuitable shaft
and are caused to pass between the poles of
the field-magnets presented to one another and
in close proximity.
My invention consists, first, in building up
a5 the cores and pole-pleces of the field. magnet
for a dvnamo electric machine or notor n om
thin sheet-iron plates mechanicaliy coated or
plated with a diamagnetic metal—such as
zine, tin, bismuth, &e. ~_and clamped or held
50 together to form a compact body in which the
various plates maintain their individuality ¢
and are divided from one another af their
plane surfaces,

N

field-magnet whose iron shall be well |

By my invention I secure all the advantages
due toa magnetic subdivision of the core and 55
pole-piece, as well as that due to a mechanical
subdivision of the laminated or sanbdivided
structure 1nto separate parts resting in me-
chanical contact with one another, but in fact,

separated by the thin layers of air alw ays 60
present when two plane surfaces are brought
together with any ordinary degree of com-
pression. In a core and pole-piece made up

in this way there 1s the highest magnetic ef-
ficiency, owing to the small amount of dia- 65
magnetic material and the large amount of
magnetlc material —such as iron—compared
with the amount of diamagnetic substance.

The thin sheet-iron plates,coated or plated,
as described, may be held or pressed together 7o
to form-a compact body by any suitable means,
though 1t will be sufficient if they are bound
firmly together by the coils of wire wound up-
on them. .

I am aware that it 1s not new to make the
core for a field magnet of a number of iron
plates soldered together to form a selid mass:
but I have demonstrated by actual experi-
ment that 1 a mass of this kind the heating
effects, due to changes of magnetic condition,
are very much greater than is the case if the
plates maintain their individuality, so that
the core or pole-piece 1s in fact made up of
separate thin plates resting with their sepa-
rate plane suarfaces in contact with one an- 85
other, and not, as in the case just referred to,
forming a practically-continnons mass of met-
al, diseontinuous only in the nature of the ma-
terlal

In my invention, while preserving the fea-
ture of the plates of 1ron having a thin film of
diamagnetic metal mechanically or electric-
ally plated upon its surface, I at the sametime
secure a lJaminated or subdivided state of the
body constituting the core or the pole-piece 95
by preserving in each part a mechanical in-
dividuality, so that it shall be, in fact, sepa-
rated from its neighbors, though the plane
surfaces are held or pressed into contact. The
core thus built up may have its ends secured 105
in @ wrought or cast iron frame-work, or be
otherwise suitably united by a yoke-piece with
a similar core to form the fieid-magnet.

My invention consists, also, in the combina-
tion, with the inductor-wire of the armature 105

QO

i of & machme in which the currents are devel-
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-ductor.
be formed, applied, or combined with the con-

oped by the passage of the wire tmnwel qely |

through the magnetic field, of a sheath or en-
velope of man'netlc nmferml—such for in-
stance, as wroughti-iron——-—encireling sald con-
The sheath or envelope of iron may

ductor in various ways without departing from
the invention.

I do not claim the application of the mag- |

netic sheath to the conductor-wire of what is
known as a ‘‘pole-armature machine,’’ or one
in which the conductor is wound upon a bar
or rod of Iron whose end is brought into and
out of proximity with a pole-piece, so as to
acquire a magnetic charge and to then dis

charge, and. to thereby set up currents in the
‘wire wound in planes transverse to its mag-

netic axis. In fact, the application of the
sheath in the manner herein deseribed would
be detrimental, rather than otherwise, inas-
much as it would tend to divert the magnetic
lines of force from the core, and in so far as it
didso would weakenthe ac,tlon of the machine.
Some of the ways 1n which this part of my in-
vention may be carried out are herein de-

- 8eribed.

30
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Thearmature wireor conductoris preferably
provided with the usual insulating sheath or
cover, and the wrapping or sheath of 1ron is
applied to the exterior of the latter. The
wire or conductor thus sheathed is wound or
applied directly to the armature core or ecar-
rier without further insulation, and in the
proper way to be carried transversely through
the magnetic lines of force emanating from
the field-of-force pole-piece, after the manner
of the inductor-wire in the armature of a ma-
chine having a cyvlindrical or annular arma-
ture, and to thereby, through cutting of such
lines of force by the ]engths of conductor
transverse to the lines of rotation, develop
the effective currents that are conveyed tothe
commutator and to the outside ecircuit to do
useful work. When the armature-conductor
thus provided with 1ts sheath is applied to

~the 1ron eylindrical body of an ordinary ma-

5O

55

chine—such as a Gramme or Siemens na-

chine—the armature- carrier, with its conduct-

ors, forms a nearly true armature for the field-

magnets, and produces an intensely-saturated

magnetic field for the electric conductor to
pass through, The magnetic exposure of the
conductor being thus largely increased, and

'the effective magnetlc lines of force emamt

ing from the field-of-force pole-pieces being
brought to bear with greater directness upon
said conductor, it is posmble to develop pow-
erful electric currents or mechanical energy
with a greatly-reduced weightof copper wire,
and an efficient machine may be pr oduced

~having a very low internal leSISthCB and

65

small weight of armature.

The maﬂ*netlc sheath may be applied to the
armature- (3011duct01 in various ways. One of

the ways 18 by wmppmﬂ the conductor with
a spiral of thin iron wires or with a single
iron ere or it may be fmmed by covermg

235 326

the conductor with thin iron washers or beads,

or small iron rings placed thereon side by side;
or it may be constructed of an iron spiral cut
to the length of the armature-core and slipped
upon the conductor as the latter is being
wound upon the core. The iron sheath might
be applied in other ways, however, as will
be presently observed, when the conduector,
sheathed as described, 18 applied to the ar-
mature core or carrier in the manner set forth
and shown. The iron mass of the sheath is

subdivided in planes substantially parallel or
coincident with the magnetic lines of foree.

This feature, so far as my experience goes, I
firtd to be of advantage. I do not, however,
wish to be understood as limiting myself to

this particular form of the sheath.

In the accompanying drawings I have illus-
trated my invention as applied to a machine
wound after the Siemens fashion.

Figure 1 is a longitudinal section of the ma-

70

75
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chine, the armature being shown in eross-sec-

tion, and one of the thin plates making up the

90

field-magnet core and pole-pieces in side ele- |

vation. Fig. 2 1s a longitudinal section of the
armature, showing the conduetors in place.
I'ig. 3 is a detailed view showing a short
lengtll of armature-conductor furnished with
an encircling sheath or envelope of iron. Fig.
4 shows another way of applying the sheath.
Fig. 5 18 a plan of the field-magnet with the
COllS broken aw ay from a por tion of the upper
side thereof.

A indicates the ar mature-shaft, fmd Ba cy-
lindrical armature core or cylmder on which -
the wire 1s applied in the usual way inlengths
parallel to the armature-shaft, so as by “the.
rotation of the armature to be carried trans-
versely through the magnetic lines of force
emanatmg from the pole-pieces of the field-of-
force magnet. As will be obser ved, the iron
on.the wire assists in directing the 11130 netie
lines of foree directly, and in a natural and
proper way for this class of machines, from the
pole-pieces to the core on which the wire 1S
applied and toward the opposite pole piece.

The core may be constructed inany desired
manner, as, for instance, from thin sheet-iron
disks bb,semued tog ethel upon the armature-

shaft.

C indicates the armature-conductor applled

in two layers to the exterior of the armature-

core and conneeted to the commutator D in
any desired way. This conductor is prefer-
ably of copper, and is preferably furnished

with the usual insulating-sheath, exterior to

which is the iron sheath of my lnventlon

In Fig. 3 the insulating-sheath is indicated
abt d, and the iron-wire shmth such as before
described—-—is indicated at e. In Fig. 4 the
iron sheath is shown as consisting of iron
beads or rings strung upon the conductm 1

93
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do not limit mybelf to this particular way of 130

applying the sheath, but, as before indicated,
prefer the same, masmuch as the sheath is
subdivided in p]zmes substantially comcldent
with the magnetlc lmes of force,
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The field-of-force magnet H ismade up from |

thin sheet-iron plates, one of which is indi-
cated at M in side elemtmn, Fig. 1. These
plates are coated mechanically, electrically,
or in any other desired way, with a thin film
of a diamagunetic metal—such as before speci-
fied—and are held or pressed together in con-
tact with one another to form a compact mass,as
betore described, which mass consists of sepa-
rate thin plates both mechanically and magnet-
ically subdivided. The core thus formed is se-
cured in position in the frame K by serews or
otherwise, the ends of the cores resting in slots
cut in the fr ame, as indicated in Fig. 1. The
portion of the fmme K in which the cores rest
forms the nsual magnetic yoke for the field-
magnets, and the lower portion of the same is
provided, as is common, with means for hold-
g the whole structure to a foundation. A

similar subdivision ofthe pole-piecesissecured

by construeting the core and pole-piece from
thin plated iron sheets, and is of great advan-
tage in reducing the tendency to development
of currents therein, while at the same time but
a small amount of space 18 taken up by the
diamagnetic material, and the magnetic mass
is therefore large. I (Llso find tlnt the heat-
ing of the pole plece is most effectually pre-

vented when it is made up of separate plates !

pressed tegether with their plane surfaces in
contact with one another, and from experi-
menis have demonstrated that such heating
18 Imperfectly avoided if said pole - piece is
formed of a solid continuous metallic mass
wade by soldering the thin plates together:

In suech latter case 1t would appear thth the

beneficial results resulting from the magnetic
subdivision produced by the thin layers of
diamagnetic metal are but imperfectly real-
1zed.

L am aware that it has been before proposed
to make a core and pole piece for a field-mag-
neb from tinned iron plates soldered tog ether
but 1n such case there is in effect a eonbmuous
solid mass of metal, and there is not present
the mechanical subdivision that exists when a
series of tinned sheet-iron plates are simply
held together with their plane surfaces in con-
tact, sothatthere isa mechanically-subdivided
ar mature made of separate plates or bodies,
and so far as my experiments have gone I have
demonstrated that thereisa mmrhed difference
1n efficiency and action.  Advantages are also
obvmns.ly obtained 1n the same dueetlon by
means of subdivision of the core for the mag-
nets, and with, at the same time, very httle
impairment of the magnetic mass.

What I claim a8 my invention is—

1. In a dynamo-electric machine or motor
having a eylindrical armature or its equiva-
lent, as described, the combination, with each

]ndwldml Reetmn of armature- eonductor that

passes transversely through the magnetic
field, of a sheath or envelope of maﬂ‘netm

material surrounding the same entirely, as 63

and for the purpose described.

2. In a dynamo-electric machine or motor
having all of its inductor-wire arranged, as
described, to pass transversely through the
magnetic lines of force emanating from the
field-of-force pole-piece,the combination,with
each said inductor-wire, of a sheath of mag-
netic material entirely surrounding the same,
as and for the purpose described.

5. In a dynamo-electric machine or motor,
the combination, with the individual por-
tions of armature-conductor located between
a body of iron and a field-of-force pole-piece,
of a surrounding sheath or envelope of iron
for each individual portion, as and for the
purpose described.

4. In a dynamo-electric machine or motor,
the combnmtlon with an armature-conduector
upon the e:‘iterior of a magnetie body,and be-
tween the same and a field-of-foree pole-piece,
of a surrounding sheath of magnetic material
subdivided 1n planes substantialiy paraliel
with the lines of force emanating from the
field-of-force pole-piece.

L 4

5. The combination, in a dynamo-electric

70

73

8C

Q0

machine or motor, of an armature carrier or

body of magnetie nmtezm] and armature-con-
ductors lying between said body and the
field-offorce po]e piece, so as to intercept the
lines of force passing from the pole-piece to

‘the body, and individually sheathed or en-

veloped in a magnetic material, as and forthe
purpose deienbed

6. Tn a dynamo-electric machine or motor,
the combination of an armature body or car-
rier of magnetic material, an armature-con-
ductor apy Jlied to the same between sald body
and the field-of-force pole-piece, and an iron
Spilﬂ] surrounding sald conductor.,

In a dvnamo electric machine or motor,
a ﬁeld of-force magnet whose cores and poleﬂ
pieces are l.ouned of & number of separate
sheet-1ron plates having mechanically or elee-
trically plated surfaces plated with a dia-
magnetic metal, the whole being held or
pressed together with their plane surfaces in
contact, and forming a compact mass of sep-
arate or individual plates, which mass is both
mechanically and magnetically subdiw,-fided as
described.

8. In a dynamo- e]eetllc machine or motor,
a field-magnet whose pole: pleces are formed
of a series of separale tinned iron plates held
together with thelir separate plane surfacesin
contact with one another, as and for the pur-
pose described.

Signed at Media, in the county of Dela-
ware and State of Penusylvania, this 5th day
of October, A. D. 1855.

WILLIAM L. VOELKER.

VWitnesses:

CHas, I, R. HEUCKEROTH,
J. 1. T. RUTTER.
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