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Application filed May 23, 1889, Serial No. 311,785, (No model.) 

To all, whon, it in aly concern: 
Be it known that I, RUDOLF EICKEMEYER, 

of Yonkers, in the county of Westchester and 
State of New York, have invented certain new 

5 and useful improvements in Dynamo-Electric 
Machines; and I do hereby declare that the 
following specification, taken in connection 
with the drawings furnished and forming a 
part of the Salme, is a clear, true, and com 

Io plete description of the several features of 
my invention, My said improvements relate to armatures, 
and especially to those of the cylindrical or 
drum form, and the objects of my invention, 
are to secure in the cores of Such armatures, 
a perfectly balanced condition, low magnetic 
resistance, non liability of Foucault currents, 
and a desirable bulk of Soft magnetic metal 
within required external dimensions, together 

20 with economy in construction, and perfect 

25 

symmetry of form. 
An armature embodying my invention, has 

a core composed of Soft iron wire, and it is 
to be understood that I am Well aware, that 
such wire has for many years been employed 
in the construction of cores, for various forms 
of armatures, and also that Said Wire has been 
variously applied, and in great variety of ar 
rangement. In my armature cores, the wire 

so is applied to the interior foundation or Sup 
porting shaft, in spiral windings, but this is 
not broadly neW. 
In my armature cores, Ielmploy a spirally 

scored or grooved foundation for the recep 
35 tion of the initial coil or layer of wire, and 

4o satisfactory results accrule. 

also clamping heads which are grooved out 
wardly from the center on their inner faces; 
each of these features has Special value, 
and by embodying both in one core highly The spirally 
grooved foundation may be a spirally grooved 
armature shaft, or a spirally grooved sleeve 
detachable from the armature shaft, and in 
either case, it not only secures an accurate 

45 spacing of the convolutions of the initial 
layer of wire, but also assures correspond 
ingly similar spacing of the Succeeding lay 
ers, and hence enables the use of naked wires, 
if desired, with lateral air space insulation, 

5o or the use of insulated Wires, Qr of applied 
insulating material in mass, without liability 
of unduly crushing and penetrating the in 

sulating matter lying between the convolu 
tions of wire in each coil or layer. The sev 
eral layers are insulated in radial lines by 
the use of intervening concentric layers of 
suitable sheeted insulating material. Each 
layer of wire being independent of the others, 
its two ends must be separately and firmly se 
cured, and heretofore this has been done by 
inserting the wire tips into holes drilled for 
that purpose into the heads of the core, 
whereas the grooves on the inner faces of the 
heads of my cores afford freely accessible en 
gaging seats for the bent ends of each and 
every coil of wire, this not only involving sub 
stantial economy in the construction of the 
heads, but also in assembling the coils, and, 
Still further, in leaving the ends of each coil 
free to be forced inwardly toward the axial 
line of the core, under the compacting influ 
ence of the overlying coils. 
After fully describing in detail, the novel 

cores and armatures illustrated in the draw 
ings, the Several features of my invention will 
be duly Set forth, in the several clauses of 
claim hereunto annexed. 

Figure 1, illustrates in Section an armature 
core embodying the several features of my 
invention. Fig. 2, is an inner face view, of 
one of the core heads or flanges of the arma 
ture shown in Fig. 1. Fig. 3, illustrates in 
section, an armature embodying my radially 
grooved heads, and containing round iron wire 
which is jacketed for insulation. Fig. 4, illus 
trates in section, an armature core embody 
ing the radially grooved head, and containing 
insulated iron Wire, which is square in cross 
section. Fig. 5, illustrates the use of square 
iron wire laid cornerwise, and on a spirally 
grooved core foundation. 
In the armature core shown in Fig. 1, the 

core foundation, is the armature shaft A, and 
this is novel in that it is spirally scored, as at 
Cl, and the dimensions of the score, with the 
spiral web or projection C.", are such, that 
when the initial layer of wire is tightly wound 
upon the shaft, the convolutions of the wire 
will be slightly separated, or at least, not in 
close contact. In other words the pitch of the 
spiral groove, is slightly greater than the pitch 
the spirally wound wire would have, if it were 
wound with its convolutions in close contact. 
It is of course immaterial how this spiraling 
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of the core foundation may beeffected, whether 
by cutting away the shaft, as in screw cut 
ting, or by spirally winding a wire thereon 
and securing it firmly in its path, or by the 
use of a separate sleeve, in which the spiral 
groove may beformed in the operation of cast 
ing. On this shaft there are two heads or 
flanges B, and B”, each being non rotative on 
the shaft, and each has at its outer side, a 
clamp nut b fitted to a screw threaded portion 
of the shaft. As here shown, the armature 
core contains thirteen separate layers of iron 
wire, which in this instance, has no jacket 
other than that afforded by a previously ap 
plied suitably flexible varnish, or any kind of 
varnish applied during the operation of wind 
ing, and each of these layers is secured at its 
ends, to the two core flanges or heads B, and 
B', each of these having on its inner face a 
groove, respectively as at b', and b. These 
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grooves as here shown, occupy radial lines, 
but additional grooves thus or otherwise ar 
ranged may be employed, without departure 
from my invention. Commencing with the 

25 
bent at right angles to afford a hook-like func 
tion when entered into the groove b' of the 
head B, and then after tightly coiling the wire 
until the head B, is reached, the wire is cut 
off at a proper length, and the end c', bent to 
form a hook which is forced into the groove 
b', of the head B, on the side of the shaft A, 
which is opposite to that, at which the wind 
ing began. A sheet or layer of thin flexible 
sheeted fabric d, is then applied over the ini 
tial layer of wire, and for this purpose, thin 
freshly varnished paper, or thin cotton cloth 
may be relied upon, if charged with any of 
the well known insulating materials which 
when hard, will remain so under ordinary 
temperatures. It will be seen that in apply 
ing the second layer, the ends of the first coil 
may be forced inwardly toward the axis of 
the core, because of the freedom in that di 
rection afforded by the grooves b' and b. On 
this insulating layer d, the second layer of 
wire is wound, but its initial end c, is located 
in the groove b', on the opposite side of the 
shaft to that at which the end c, was hooked. 
When this second layer is completed, the wire 
is cut to proper length, the end c, bent to 
form a hook which is forced into the groove 
b', on the side of the shaft opposite to that at 
which the end c', of the initial layer is located. 
It will be seen that the convolutions of this 
second layer, correspond with the convolu 
tions of the first, but they occupy a spiral 
path over the spaces between the convolutions 
of the initial layer. In this second layer, suf 
ficient space between its convolutions may be 
afforded, to secure good air space insulation 
electrically, on lines parallel with the axis of 
the core, but said spaces may be filled with 
any good insulating matter, such as powdered 

65 mica, glass or asbestus, or a flexible ribbon 
of vulcanized fiber, care being taken to avoid 
the presence of so much of such matter, as 
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initial layer of wire, one end thereof at c, is 

such temperatures as are liable to be ordi 

510,472 

would prevent the convolutions of the next 
layer of wire, from occupying their proper 
positions, and properly depressing the in 
sulating layer d', of paper, applied as be 
fore described. The other layers or coils of 
wire, and the interposed layer of insulating 
fabric, are applied as already described, but 
at the end c, of the outer layer the bent por 
tions are long enough to occupy notchest, 
which are cut through the peripheries of the 
heads from their respective grooves b', and 
b', and said ends are therein firmly secured 
in position. It will be seen, although this 
core is thus economically buit up of coiled 
wire, that a minimum of interstitial space 
may be, and is secured, and that an armature 
thus constructed, is truly circular, well bal 
anced and symmetrical, and that magnetic 
resistance is reduced to a minimum; also that 
Foucault currents cannot be therein devel 
oped to an appreciable extent. 

It is sometimes desirable, as hereinbefore 
indicated, to employ round soft iron wire, 
which is jacketed with wrapped woven or 
braided fibrous material, charged with such 
insulating matter as shellac in solution, or 
other flinty gums not readily softened under 

75 

95 narily developed in the armatures of dynamo 
electric machines. In Fig. 3, I illustrate an 
armature containing round iron wire, well 
jacketed. In this instance the armature 
shaft A, is not spiraled, the wire being 
tightly coiled thereon, and the jacketed con 
volutions are in close contact with each other. 
The layer e, is separate and detached from 
the layer e', and so on, throughout the core, 
the ends of the wire in each layer being se 
cured to the heads B, and B', in substantially 
the same manner as before described. If a 
complete insulation of each layer of wire from 
said heads be desired, it will be readily ac 
complished by providing the grooves b, and 
b' with an insulating lining, readily applied, 
as, for instance, by a coat of varnish, and a 
dusting of powdered asbestus or mica, which 
when hard may receive one or more addi 
tional coatings of varnish and dust. With 
the wire jacketed as described, the insulating 
layers of thin fabric need not be used. 

It is to be understood, as also hereinbefore 
indicated, that theiron wire may be other than 
round in cross section, for however the wire 
may be in that respect, the prime advantages 
of my invention will accrue, as for instance, 
as shown in Fig. 4, wherein the armature 
shaft A, is as in Fig. 3, as are the heads B 
and B, with respect of their diametric 
grooves, but each layer f, is composed of iron 
wire which is square in cross section, and it 
is jacketed thinly, but effectually in such a 
manner that it may be safely bent in coiling, 
Without liability of injury to the jacket; as 
for instance, each length of wire is tightly 
Wrapped in a narrow strip of thin cotton cloth, 
and varnish is properly applied as the coil 
ing operation progresses. In this core, it will 
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be seen that the interstitial spaces are re 
duced to a minimum, and that the convolu 
tions of each layer, overlie the spaces between 
the convolutions of the underlying layer, the 
ends of the wire in each layer being arranged 
and secured as in the cores previously de 
scribed. Although these flanges B, and B', 
are as before described, as to their diametric 
grooves, each is composed in part of a large 
disk 9, of non electric material, such as wood, 
hard rubber, or vulcanized fiber, and a 
smaller disk g', of non magnetic metal, the 
two being firmly united as by studs or screws. 
These heads are applied after the wire por 
tion of the core has been built up, and the 
strong metal heads removed. With the 
scored foundation, there is no tendency in 
the wire layers to longitudinal expansion 
when freed at their ends, even when square 
rodor wire is coiled cornerwise, as illustrated 
in Fig. 5, the foundation A, in this case, be 
ing provided with a spiralled V-shaped groove, 
for the reception of the initial layer h of in 
sulated square wire. When thus arranged 
every alternating layer of rod or wire may be 
naked, and with an outer layer composed of 
jacketed round Wire, a desirable surface at the 
periphery will be secured. With a spirally 
scored foundation, and each layer serving as 
a scored foundation, for the next overlying, 
all of the layers are well confined against in 
dependent rotation, regardless of the grooved 
heads, or any heads, and the electric winding 
will serve as an efficient external binder. 

It is obviously not essential, that the soft 
iron should be square in cross section, for se 
curing the degree of compactness sometimes 
specially desirable, as, for instance, the wire 
may be hexagonal, or flat and twice as wide 
as it is thick, or otherwise in ribbon form, and 
instead of bending the ends for getting the 
hook-like effect, the metal at the ends may be 
sheared angularly at the edges, so as to en 
able it to properly lie against the inner faces 
of the flanges, and then sheared or cut later 
ally, to form the engaging face or edge of the 
hook. With the square, or with the ribbon 
wire, on a smooth foundation, it is of com 
paratively little consequence, for the convo 
lutions of one layer, to accurately overlie or 
underlie the spaces between the convolutions 
of adjacent layers. 

It is to be understood, that the longitudinal 
insulated wire serving as the armature con 
ductor C, may be of any desired variety, my 
novel cores being equally well adapted for 
use in connection with all windings suitable 
for cylindrical armatures. 
Now, although the best results will accrue 

if the several layers of wire be independent 
of each other, as hereinbefore described, it is 
to be understood, that certain portions of my 

invention may be successfully employed, even 
if the several layers of wire constitute one 
continuous length; as, for instance, the core 
foundation and the grooved heads being as 
before described, and the initial coil laid upon 
the foundation, the wire can be doubled upon 
itself at the termination of that winding, and 
bent to afford a hook for occupying the groove 
in the head, and then without severing the 
Wire, the insulating layer may be applied, and 
the coiling resumed, but in the opposite di 
rection, and so on until the core is completed. 
A core thus constructed, would be preferable 
to any wire core known to me, previous to 
my present invention, and it would be novel, 
in that it would have a spirally scored foun 
dation and each layer would be secured at its 
ends to radially scored core heads, and the 
Convolutions of each layer would conform 
exactly to the convolutions of the preceding 
layer, and hence the cylindrical core would 
be Solid, symmetrical, and well balanced. 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
Patent 

1. In a cylindrical armature for dynamo 
electric machines, the combination substan 
tially as hereinbefore described, of a core 
foundation having a spiral score or groove, a 
spiral layer of iron wire in said spiral groove, 
additional layers of iron wire, each of which 
serves as a spirally scored foundation for the 
reception of the next overlying layer, and 
having the convolutions in each layer electri 
cally insulated from each other. 

2. In an armature for dynamo electric ma 
chines, the combination substantially as here 
inbefore described, of a core foundation, pro 
vided with two heads or flanges, and spirally 
scored or grooved between said heads, and 
several independent layers of iron wire, spi 
rally coiled, each layer having air spaces be 
tween its convolutions to afford insulation 
lengthwise of the armature, and each layer 
insulated from underlying and overlying lay 
ers, and the convolutions of each layer over 
lying or underlying the spaces between the 
convolutions of the next adjacent coils or 
layers. 

3. In an armature for dynamo electric ma 
chines, the combination substantially as here 
in before described, of a core foundation, two 
flanges or heads, each grooved on its inner 
face, and a series of independent layers of 
coiled iron wire, the ends of which in each 
layer serve as retaining or securing hooks 
within the grooves in said flanges or heads. 

RUDOLF EICKEMEYER. 
Witnesses: 

HENRY OSTERHELD, 
EDWARD P, MOFFAT, 
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