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Connectone bar With another. The only Way 
itis possible for a particle to cause this con 
nection is by puncturing the continuoussheet 
of insulation. The arrangement shown in 
Fig. 3° also gives two overlapping layers of 
insulation, as above described. In this ar 
rangement the U-shaped conductors, as well 
as the cross-conductors, are alternately pro 
vided with long and short insulation. This 
causes some of the main conductors with long 
insulation to be connected to cross-conduct 
ors with long insulation; but it will readily be 
seen that the end sought for is obtained by 
this mode of applying the insulation. 
From what has been Said and from exami 

mation of the several modifications illustrated 
it Will be seen that the gist of the invention 
resides in the application of insulating-strips 
to the Sides of the conductors in such man 
ner that two thicknesses of insulation shall 
stand between the convolutions of the con 
ductor and that these thicknesses of insula 
tion shall break joints and not primarily in 
the particular shape of the insulating-strips 
employed. When the coil is formed on the 
Core, as described, the outer face formed by 
the edges of the cross-bars 4is finished off and 
is employed as the commutator-face. Since 
the insulation On these cross-bars extends 
around them atthe rear edges, there is no dan 
ger of the insulation working out far enough 
to interfere with a proper operation of the 
commutator-brushes, neither is there danger 
of these strips being pulled out by being 
caught by said brushes. 
What I claim is 
1. The combination, with a conductor form 

ing an armature-coil, of strips of insulation 
on the sides of each, convolution, the strips 
on one face of a convolution breaking joints 
with the strips on an adjacent face of the next 
convolution, whereby said convolutions are 
separated by two thicknesses of insulation and 
mo complete break in said insulation occurs, 
substantially as described. 

2. The combination, with several U-shaped 
conductors and several cross-conductors con 
nected to forman armature-coil, ofinsulating 
layers on both sides of each U-shaped bar 
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and on both sides of each cross-bar, said insu 
lation being arranged so thatthe layers over 
lap each other, substantially as described. 

3. The combination, with several U-shaped 
conductors and Cross-conductors connected to 
form an armature-coil, of U-shaped strips of 
insulation placed on each side of each U 
shaped conductor and insulating material On 
the sides of the cross-conductors, the con 
mected ends of the U-shaped bars and the 
cross-barshaving, respectively, long and short 
or short and long insulation, substantialyas 
described. 

4. An armature-coil composed of bars con 
mected end to end to form a continuous COn 
ductor, the turns of the coil being separated 
throughout by two layers or sheets of insu 
lating material, joints in one layer being cov 
ered by a continuoussection of the other layer, 
substantially as described. 

5. The combination of several U-shaped 
conductors having tongues at the ends and 
cross-conductors formed to fit the same, Said 
conductors forming an armature - coil, the 
cross-bars having continuous insulating-lay 
ers on their sides and rear edges, and the Outer 
edges of said cross-bars being finished off, 
whereby the edge of the armature serves as 
a commutator-surface, substantially as de 
Scribed. 

6. The combination, with a conducting-bar 
serving or adapted to serve as a commutator 
bar, of a continuoussheet of insulation on its 
two sides and rear edge, substantially as de 
Scribed. 

7. The Combination, with adjacentbars serv 
ing or adapted to serve as commutator-bars, 
of continuous sheets Of insulation On their 
sides and rear edges, wherebythe several bars 
will be separated by two sheets and whereby 
all danger of said sheets working or being 
pulled out is avoided; substantially as de 
Scribed. 
This specification signed and witnessed this 

22d day of January, 1892. 
EMIT KOLBEN, 

Witnesses: 
FREDERICK BATHURST, 
GEORGE H. RUPLEY. 
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