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To all whom it may concern. 
Be it known that I, NIKOLA TESLA, of Smil~ 

jan Lika, border country of Austria-Hungary, 
have invented certain Improvements in Dy 

5 name-Electric Machines, of which thcfollow' 
ing is a speci?cation. 
The main objects of my invention are to in 

crease the efficiency of the machine and to fa 
cilitate and cheapen the construction of the 

10 same; and tothis end my invention relates to 
the magnetic frame and the armature, and to 
other features of construction, hereinafter more 
fully explained. 
My invention is illustrated in the accompa 

r5 uying drawings, in which Figure l is a longi 
tudinal section, and Fig. 2across~section,of the 
machine. Fig. 8 is a top view, and Fig. 4 a side 
View, of the magnetic frame. Fig. 5 is an end 
view of the eon'unutator-bars, and Fig. (i is a 

20 section of the‘ shaft and commutator - bars. 
Fig: 7 isa diagram illustrating the coils of the 
armature and the connections to the commu 
tator-plates. v 

The cores 0 c 0 c of the ?eld-magnets may be 
25 tapering in both directions, as shown, for the 

purposes of concentrating the magnetism upon 
the middle of the pole-pieces. 
The connecting-frame F F of the lieldsmag 

nets is in the form indicated in the side view, 
30 Fig. 4, the lower part being provided with the 

' spreading curved cast legs a 0, so that the ma 
chine will rest ?rmly upon two base-bars, r r. 
Tothe lower pole, S, of the ?eld-magnet M 

is fastened, preferably by means of Babbitt or 
35 other fusible diamagnetic material, the base 
' B, which is provided with bearings b for the 

armature-shaft H. The base B has a projec 
tion, 1?, which supports the brush-holders and 
the regulating devices, which may be of any 

40 ordinary character, or may be such as shown 
in an application of like date herewith. 
The armature is constructed with the view 

to reduce to a minimum the loss of power due 
- to the transversal or Foucault currents and to 

45 the change of polarity, and also to shorten as 
much as possible the length of the inactive 
wire wound upon the armature-core. 

It is well known that when the armature is 
revolved between the poles of the ?eld-mag 

I 

nets currents are generated in the iron body 50 
of the armature which develop heat, and'con 
sequently cause a waste of power. Owing to 
the mutual action of the lines of force, the mag 
netic properties of iron, and the speed of the 
different portions of the armature-core, these 55 
currents are generated principally on and near 
the surface of the armature-core, diminishing 
in strength gradually toward the center of the 
core. ‘Their quantity is under same conditions 
proportional to the length of the iron body in 60 
the direction in which these currents are gen 
erated. By subdividing the iron core electric 
ally in this direction the generation of these 
currents can be reduced to a great extent. For 
instance, if the length of the armature-core is 65 
twelve inches, and by a suitable construction 
the same is subdivided electrically,so that there 
are i n the generating direction six inches of iron 
and six inches of intervening airspaees or in 
sulating material, the currents will be reduced 70 
to ?fty per cent. ‘ 
As shown in the drawings, the armature is 

constructed of thin iron disks D D D, of vari 
ous diameters, fastened upon the armature 
shaft in a suitable manner and arranged ac- 75 
cording to their sizes, so that a series of iron 
bodies, Hz‘, is formed, each of which dimin 
ishes in thick ness from the center toward the 
periphery. At both ends of the armature the 
inwardly-curved disks (2 (1, preferably of 'cast- 80 
iron, are fastened to the armature‘sha'ft. 
The armature‘ core being constructed as 

shown, it will be easily seen that on those por 
tions of the armature that are the most remote 
from the axis, and where the currents are 3 5 
principally developed, the length of iron in 
the generating direction is only a small frac 
tion of the total length of the armature-core, 
and besides this the iron body is subdivided 
in the generating direction, and therefore the 90 
Foucault currents are greatly reduced. An 
other eause of heating is the shifting of the 
poles of the armature~core. In consequence 
of the subdivision of the iron in the armature 
and the increased surface for radiation the 95 
risk of heating is lessened. 
The iron disks D D D may be insulated or 

coated with some insulating-paint, a very care» 
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int insulation being unnecessary, as an elec 
trical contact between, several disks can only 
occur on places where the generated currents 
are comparatively weak. An armaturecore 
constructed in the manner described may be 
revolved between the poles of the ?eld-mag 
nets without showing the slightest increase of 
temperature. - 

The end disks, d d, which are of sufficient 
thickness and, for the sake of cheapness, pref— 
erably of cast-iron, are curved inwardly, as 
indicated in the drawings. The extent of the 
curve is dependent on the amount of wire to 
be wound upon the armatures. In_my present 
invention the wire is wound upon the arma 
ture in two superimposed parts, and the curve 
of the end disks, (1 d, is so calculated that the 
?rst part——thatis,praeticall y halfof the wire—— 
just ?lls up the hollow space to the line :0 a"; 
or, if the wire is wound in any other manner, 
the curve is such that when the whole'o't‘ the 
wire is wound the outside mass of wires,w,and 
the inside mass of wires, 10’, are equal at each 
side of the plane a: 00. In this case it will be 
seen the passive or electrically-inactive wires 
are of the smallest length practicable. The 
arrangement has further the advantage that 
the total lengths of the crossing wires at the 
two sides of the plane at x are practically 
equal. 
To further equalize the armature-coils at 

both sides of the. plates that are in contact 
with the brushes, the winding and connecting 
up is effected in the following manner: The 
whole wire is wound upon the armature-core 
in two superimposed parts, which are thor 
oughly insulated from each other. Each of 
these two parts is composed of three separated 
groups of coils. The ?rst group of coils of the 
?rst part of wire being wound and connected 
to the commutator-bars in the usual manner, 
this group is insulated and the second group 
wound; but the coils of this second group in 
stead of being connected to the next following 
commutator-bars, are connected to the directly 
opposite bars of the commutator. The second 
group is then insulated and the third group 
wound, the coils of this group being connected 
to those bars to which they would be con 
nected in the usual way. The wires are then 
thoroughly insulated and the second part of 
wire wound and connected in the same man 
ner. Suppose, for instance, that there are 
twenty-four coils——that is, twelve in each part— 
and consequently twenty ~ four commutator 
plates. There will bein each part three groups, 
each containing four coils, and the coils will 
be connected as follows: 

Groups. Commutaior-bars. 
First ............. .. 1—— 5 

First part of wire Second .......... ..17—2l 
Third ........... .. 9—13 

First .. .......... ..13—17 

Second partofwire Second ...... 5—- 9 
Third.............2l—~ 1 
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In constructing the armature-core and wind 
ing and connect-ing the coils in the manner in 
dicated, the passive or electrically~inactive 
wire is reduced to a minimum, and the coils 
at each side of the plates that are in contact 
with the brushes are practically equal, and in 
this way the electrical eiiiciency of the ma 
chine is increased. ’ 
The commutatonplates t are shown as out 

side the bearing 1) of the armatureshaft. The - 
shaft H is tubular and split at the end portion, 
and the wires are carried through the same in 
any usual manner and connected to the re 
spective commutator-plates. The commuta 
tor-plates are upon a cylinder, at, and insu 
lated, and this cylinder is to be properly placed 
and secured by expanding the split end of the 
shaft by a tapering screw~plug, "v. 

I do not claim herein the cores of the ?eld 
magnets converging toward the poleqiieces; 
nor do I claim the methodv of fastening the 
base to the lower ?eldmagnct, as this has been 
claimed in my former application on dynamo 
electric machines. 
“that I claim is— 
1. In a dynamo-electric machine, the arma~ 

ture constructed of iron disks of various di~ 
amcters arranged upon the shalt in such a 
manner that a series of iron bodies is formed, 
each diminishing in thickness from the cen 
tcr t0 the periphery, substantially as and for 
the purposes set forth. 

2. In a dynamo-electric machine, the arma 
ture-core having iron disks of various diamc~ 
tors, in combination with inwardly-craved 
end disks, for the purposes and substantially 
as set forth. 

In a dynamo-electric machine, an arma~ 
ture-core having inwardly ~ curved ends, in 
combination with the armature-coils, the cross 
ing wires of which coils pass into the concave 
heads and project equally, substantially as set 
forth. 

4-. In a dynamo-electric machine, an arma 
ture having separate coils superimposed and 
connected to the commutatorplates in alter‘ 
nating groups, substantially as set forth. 

5. An armature for dynamo-electric ma 
chines, having a core composed of disks of va 
rious diameters, in combination with separate 
superimposed coils connected to the commu 
tator-plates in alternate groups, substantially 
as set forth. 

6. In a dynamo‘elcctric machine, the mag 
netic frame composed of the cores 0 c c c, the 
curved pole-pieces N S, and the connecting 
frame with the curved and outwardly~pro 
jccting legs 0 a, substantially as described. 

Signed by me this 12th day of January, A. 
D. 1886. 

Nnroi‘nr TESLA. 
Witnesses: 

GEO. T. PINOKNEY, 
WALLACE L. SEnnnLL. 


