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To all whom it may concern. 
Be it known that I, FREDERICK. W. CoTTER 

MAN, a citizen of the United States, residing 
at Dayton, in the county of Montgomery, 
State of Ohio, have invented certain new 
and useful Improvements in Methods of 
Forming Secondary Windings of High-Ten 
sion Coils, of which the following is a de 
scription, reference being had to the accom 
panying drawing and to the figures of refer 
ence marked thereon. w 
This invention relates to improvements in 

the method of forming secondary windings 
for high tension coils. 
In practice at the present time the wind 

ing of the secondary coil is dependent upon 
the skill of an operator who, after each layer 
of the fine wire has been laid, applies a 
layer of suitable insulating material. 
This invention has for an object the over 

coming of this tedious present process by 
producing a method of winding in which the 
wire and insulating material are applied to 
the coil simultaneously and continuously 
until the secondary winding is completed. 
The method further consists in the winding 
of an insulating material in a series of “fig 
ure eights' and interposing a simulta 
neously applied wire upon the crossings 
formed by the said “figure eights” of insu 
lating material. , 
The method further consists in applying 

a thread of insulating material wound in a 
continuous band like formation of “figure 
eights’ and interposing a layer of wire be 
tween the edge of the band in such a manner 
as to lay on the crossings of the thread pro 
duced in forming the “figure eights'. . 
The herein described method further con 

sists in applying in layers a thread of insu 
lation wound in a continuous band-like for 
mation of “figure eights' interposing a wire 
in layers between the edges of the said band, 
and building up the said insulating material 
at each end of each layer applied for insu 
lating the wire at the ends of each layer. 
The method further consists in applying 

in layers a cotton thread of insulation, inter 
posing a wire wound in layers between the 
jayers of the cotton thread, and successively 
reducing the length of the progressively laid 
layers of insulation and wire. 
The herein described method will be de 

scribcd in conjunction with the accompany 
ing drawings, in which :- 

formed; and 

Figure 1 is a view of a high tension coil 
as wound by my improved method; 

Fig. 2 is an enlarged sectional diagram 
matic view illustrating the manner of build 
ing up the insulating material at the ends of 
each layer; 

Fig. 3 is a diagrammatical illustration of 
the successively laid layers of insulating 
thread and wire, the length of said layers 
being gradually reduced as the said layers 
are progressively laid; 

Fig. 4 is a view illustrating the manner in 
which the band 

- Fig. 5 is a view showing the manner in 
which the wire is interposed in layers be 
tween the edges of the insulating band of 
continuously formed “figure eights” and de 
signed to rest on the crossings of the insulat 
ing material formed between the edges of the 
band. - - 

In the construction of a high tension coil 
for a magneto, it is usual to first apply the 
primary winding about the core. This pri 
mary winding consists of a suitably covered 
or insulated wire, which is wound to a cer 
tain number of layers. The length of this 
winding need not be so great as to produce 
a cumbersome primary winding, and as a 
consequence the necessary thickness of the 
covering or insulating material about this 
primary winding can be used to advantage. 
This, however, does not apply to the sec 

ondary winding of a high tension coil, in 
which it is not unusual to apply upward of 
a mile of wire. The wire of the secondary 
winding is of very fine enameled gage, in 
order that a suitable length can be applied 
about the primary winding without render 
ing the coil clumsy or cumbersome. Be 
tween each layer of the wire of the second 
ary winding, it is necessary to interpose a 
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layer of insulating material, which in the 
present case consists of a cotton thread. 
In this present design, the secondary 

winding wire and insulating thread are ap 
100 

plied simultaneously about the primary coil 
layers. The insulating thread is applied in 
substantially a continuous band of “figure 
eights' spirally wound from one end of the 
coil to the other, the “crossings” of the 
thread in each figure eight (of which there 
are approximately sixteen to twenty in a 
distance of .004 of an inch) serving to form 
a surface on which this wire that is being 
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applied in interposed relation with the insult a' is applied, b' is wound; as a is applied, 65 
lating thread rests, sufficiently spaced and 
insulated from the preceding layer. 
At each end of the coil for a short dis 

tance as each layer of the secondary winding 
is applied, the insulating thread is wound in 
substantially a vertical plane, thereby insur 
ing the insulation of the layers of the fine 
wire up to the very end of each layer thereof. 
In the building up of these layers of the 

secondary winding it has been found advant 
tageous to shorten each succeeding layer of 
wire and insulating thread, allowing the sec 
ondary, winding to assume somewhat, the 
shape of a portion of a sphere or as will be 
termed herein, a form of "pyramiding' from 
the outer edges of the layers toward the 
center thereof. When a number of prede 
termined layers have been wound the coil is 
further treated in the usual manner. 
The winding devices are diagrammatically 

illustrated in the drawings, and include the 
rotatable reciprocating winding spindle 1, 
and the rotatable insulation winding finger 
2. The winding finger rotates in an opposite 
direction to the rotation of the winding 
spindle, and is tiltable at each end of the 
reciprocation of the winding spindle for 
building up the edges of the band of insulat 
ing “figure eights. 

Referring to the drawings, the spirally 
wound band of “figure eights’ is formed by 
the reciprocating and rotary movement of 
the winding spindle and the rotation of the 
winding finger at an angle and in an oppo 
site direction to that of the winding spindle. 
These “figure eights' are best illustrated in 
Fig. 4 of the drawings, in which one side of 
the band is indicated at a. and the opposite 
side of the band is designated by the letter 
b. As shown, there are three “figure eights' 
here represented, among which are formed a 
plurality of circumferential “crossings”. 
There are preferably sixteen to twenty of 

such circumferential spirally formed cross 
ings in a longitudinal distance of about .004 
of an inch upon which the wire rests, a dif 
ferent crossing point being had on each 
revolution. . - 

Reig, to Fig. 2 of the drawings, the 
manner of building up the layers, and more 
especially the relation of the edges a and b 
of the spirally wound band of “figure eights” 
and the wire c is shown. 
The coil 3 is provided with the primary 

winding p between the usual ends e and in 
sulation I. The winding fingers assume a 
gradual and substantially vertical winding 
position at each end of the layers during 
the winding operation, thereby preventing 

b° is wound; as a is applied, b is wound; 
a, b, a, b and so on, the winding finger 2 
haying by this time assumed its angular po 
sition and the process of forming “figure 
eights' continues until the opposite end of 
the layer is reached, where the edges a and 
b of the band are now reversely built upon 
themselves in a similar manner to that just 
described, during the tilting of the winding 
finger to substantially a vertical position, 
whereupon the reversing of the winding 
spindle in its reciprocating movement takes 
place and another layer of “figure eights' 
is applied. Thus it will be seen that the 
edges a and b of the band, as they are spi 
rally wound back and forth, interpose layers 
of insulation I between the wire as diagram 
matically illustrated in Fig. 3 of the 
drawings. 

During the formation of this band of 
“figure eights' the wire c is applied as indi 
cated in Fig. 5 of the drawings; the guide 
pulley 4 is in close proximity to the path 
of travel of the winding finger, and during 
every revolution thereof there is applied a 
turn of wire. The wire is interposed be 
tween the edges of the band of the figure 
eights' and rests on the “crossings' formed 
therebetween. As has been heretofore men 
tioned, there are upward of sixteen to twenty 
of these crossings in a longitudinal distance 
of about .004 of an inch, and as a result a 
sufficient and readily applied insulating 
layer of cotton thread I is provided between 
each layer of wire. 
The pyramiding or reducing of the 

lengths of the layers of the secondary coil 
is accomplished by shortening the distance 
of travel of the winding finger between the 
endse of the coil, whenever desired. 
From the foregoing, it will be apparent 

that I have provided a method of forming 
the winding of a secondary coil in an efficient 
manner and during a minimum amount of 
time. 
Having thus described the invention, what 

is claimed as new is:- 
1. The herein described method of form 

ing a secondary winding for high tension 
coils, consisting of applying a thread of in 
sulation in a continuous band like formation 
of “figure eights' spirally wound from one 
end of the coil to the other, and interposing 
a layer of wire between the edges of the band 
designed to lay on the crossings of the 
thread produced in forming the “figure 
eights'. 

2. The herein described method of form 
ing a secondary winding for high tension 

the formation of “figure eights' at these coils, consisting of applying a thread of in 
points. The edges a and b of the band, 
therefore, assume the following relative po 
sitions on each revolution; that is to say, as 

sulation in a continuous band-like formation 
of “figure eights' spirally wound from one 
end of the coil to the other, and at the same 

70 

75 

80 

85 

90 

95 

100 

105 

10 

15 

120 

25 



1,282,380 

time applying a layer of wire between the 
edges of the band. 

3. The herein described method of form 
ing a secondary winding for high tension 
coils, consisting of applying a thread of in 
sulation in a continuous band-like formation 
of “figure eights' spirally wound from one 

end of the coil to the other, interposing a 
wire between the edges of the band, and 
building up the said edges of the band in a 10 
gradual and substantially vertical plane for 
insulating the wire at each end of the coil. 
In testimony whereof, I affix my signature. 
FREDERICK W. COTTERMAN. 


