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f the United States, and a 
hicago, in the county of Cook 

nois, ave invented certain 
provements in Coil Struc 
magnetic 
e that the following is a 

neW ani sei 
tures for 
do herei.y 
ciea, fi, 
refereince e 
dra Wings, a to the characters of reference 

Specification. 
This i vention relatesto improvements in 

coi structures for transformers or other 
electro-naghetic devices and the invention 

e matters hereinafter set forth 
riy pointed out in the ap 

peide S, 
é, facing the objects of the invention is to 

incresage tie efficiency of a coi structure 
the i i electro-magnetic devices to 
which it is adapted, as compared to the 
weight and size thereof, and to reduce the 
cost (s: ction. 

à. ject of the invention is to 
pi"Gyi oved means for insulating 
Èe Sey s of the coil one from the 
otier e Same time increasing the 
cogia:: GÈ the structure and its capac 
ity as compared to known coi structures. 
A further object of the inventin is to 

provide a coi winding, made up of fat 
Ywie : tervYound insti:5ing strips in 
whici $he 
winding is exposed to a cooing medium, as 
oi, in which the cci is submerged, so as to 
hereby enabe the yindings of a trans 
forner o iike structure to be maintained at 
a suitably lo si temperature to prevent char 
ring e ghe insulation and a consequent 
be: 

cted to an excessive overload; and sup 
ei :enting this phase of the invention the 
a wires of which the winding is made are 

narrow So as to reduce the cross section 
thereoi relativey to their exposed or side 
edges tavyard which the heat developed in 
the wire is driven, so, as to thereby maintain 
tie e aper2&lare o said exposed edges per 

Ei GE DARS ON, 

Specification of Letters Patent. 

3;igi files: 3antuary 24, 33, Serial No. 744,001. 
i 313. Serial No.776,521, 

Devices; and 

e or edges gf each turn of the 
O 

wn of the coil, even when it is 
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unit of area, and in contact with the cooling 
medium, relatively low and thus facilitate 
maintenance of a suitably low temperature 
in the coil structure. 
A further object of the invention is to : 

provide a coil or winding of the character 
herein set forth, in which the current den 
sity is Substantially directly proportionate 
to the cross section of the fiat wire or con 
ductor, thereby realizing maximum conduc 
tive efficiency of the wire. 
The invention is herein shown as applied 

to a transformer construction, but it will 
be understood that it may be equally weil 
and as efficiently applied to other electro 
magnetic devices. 

In the drawings:- 
Figure 1 is a side elevation of a trans 

former provided with a coil embodying my 
-invention, with the casing of the transforner 
shown in section. - - 

Fig. 2 is a vertica section on the ine 2-2 
of Fig. 1. 

Fig. 3 is an enlarged side elevation o a 
portion of a coil embodying my invention. 

Fig. 4 is a fragmentary transverse sec 
tion of the coil. 
The elements of the transforme in Whica 

my improved coil is herein showl as em 
bodied may be of any preferred construc 
tion, and as herein showm is made like the 
transformer illustrated in my prior applica 
tion for U. S. Letters Patent :744,00, 
filed January 24, 1913, of which this appli 
cation is a division. 
As shown in the drawings, 10 designates 

the inclosing casing; 11 the laminated mag 
netici circuit structure composed of Super 
posed thin plates of good magnetic metal, 
the whole being held in piace or clamped 
togethey' by means of bolts 12, 12, which ex 

5 5. 

60 
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90 

tend through corresponding mèmbers of an 
gle bars 14, 14 arranged in the angles be 
tween the sides of the magnetic circuit sÈrc 
ture and the windings Wound upon the mag 
netic structure. as will hereinafter appear, 
certain of the bolts 12 having nts thereon 
to constitute spacing means for the angle 
bar clamping members. 

15, i5 designate the three units of the 

  

  

  

  

  

  

  

  



primary winding and 16, 16 the two units 
of the secondary Winding, as the transformer 
construction is herein shown as organized. 
The units of the primary winding may be 
coniected in series or multiple, and the 
units of the secondary Winding may be like 
wige connected. Suitable insulation is pro 
vided between the primary and secondary 
windings, the construction and arrange 
ment of which is shown in my aforesaid ap 
piication and need not be further hereinde 
scribed. 
The said windings of both the high and 

low tension coils are composed of narrow 
iiat Gr ribbon Wire andare alike in both the 
high and low tension coils, except as to the 
dimensions of the wires forming the sane. 
The present invention relates more particu 

to the manmer of insulating the turns 
g8 from each other, in Such a 

. 

2 V i d i 

rendered strong and durable, while 

cosÈ of its production. 
This feature of the invention is embraced i 

in the following construction: 
33 Between each turn 20 of each winding is 

interposed two ormore thin sheets 21, 21 
42 insulating material, such as paper. 

by prevent shor circuiting of one turn 
e le other around heir lateraÈ margins. 
Èri practice have found that a projection 

º the Sides of the insulating strips 2 be 
d the vires or strips 20 of one-thirty 

y-fourths of an inchi is 
: , formers of the size most 
ragnonly used. These strips of insulat 
material are made as thin as the physi 
conditions will permit, having regard 

e the ordinary handling thereo, and the 
winding of the saime in the Winding unitor 

5º coii. For instaiace, R have used in high ten 
iis or windings insulating sheets of 

one-half of one-thousandth o an 
in taickness. i 

i nave found that a single thickness of 
insilating strip, as for instance, paper, is 
un reliable by reason of the fact that flaws 
occur in the paper and impair the insulat 
ing efficiency thereof, and that, to a void 
sica defects with a singe strip of paper or 
insulating aterial, it is necessary to pro 
vide a strip of stuch thickness as to render 
the coi structure excessively arge and 
heavy. By using two or more thin strips 

é 
S : 

Sg 
ich 

of paper; orlike materiai, (two being tsu 
ally sufficient) the chances of faws in the i vice as a whole, Moreover, tiere 

215,3:39 

paper registering Soasto produce a through 
opening in the superposed strips through 
Which one turn may be short, circuited on 
the other is so small as to be negligibie. 
As a restilt of this construction I am er 

abled to produce a highly efficient insula 
tion between the turns of the windings, and 
at the same time redice the thickness, gi 
the multiple sheet insulation as compared 
to a single strip heretofore used. I have 
found in practice that a coi or wind. 
unit of a given capacity may be reduced i 
dimensions substantially one-half that of 
the prior construction where a single effi, 
cient insulating sheet or strip between the 
turns is employed. The construction is not; 
only compact, but is also of ess relative 
weight as compared to prior constitictions 
of equal efficiency. This is partiaiy cuieto 
the fact also that the reduction ci 
Weight and dimensions of the coi permits 
o a corresponding reduction of the weight 
and size of the magnetic circuit strucire. 
Moreover, a multi-sheet, insulation is far 
superior in efficiency to any practica single 
sheet insulation heretofore used. 

After the units are wound, they may be 
treated by a suitable insulating liquid, sach 
as paraffin, to increase the insulating effi. 
ciency of the paper, and to stiffen the wind 
ing structure, by means not to impose a 
coating on the edges of the turns to mate 
rially modify the interchange of heat be 
tween the conductor and a cooling media 
in the claims, therefore, reference to ba 3 

S: 

3 

edges of the turns does not exclude the 
presence of a thin film of suoh a stiffening 
substance. In order to brace or stiffen the 
first fev or inner turns of the winding 
units, the insulating strip or strips for the 
first few turns may be made of relatively 
thick insulating material, applied by hand 
to the Yinding form, inasmuch as the pres 
sure difference between the inner turns is 
not great. 

It will be observed from air inspection of 
Fig. 1 that the fiat wire conductorsare quite 
narrow. In practice, these conductors do not 
exceed five-eighths of an inch in width and 
may be made as narrow as one-twelfth of ar 
inch. I have found that a fiat wire conducto: 
decreases in its efficiency as a conductive me 
dium after its width reaches to or increases 
beyond five-eighths of an inch. This is due, 
in a transformer of the character herein 
shown, partially to the fact that the pressure 
developedbetween adiacent windings tends 
to crowd the fiovy of curreni towardone edge 
of the fa conductor, or toward the edges presented toward the least pressure. Thus a 
portion of a Wide fiat conductor becomes, se 
tospeak, an inactive conducting factor and 
tothe extenšthat ié is inactive unnecess 
increases the size, weight and cost of the 

is. Se up i). 
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other, and arranged to maintainšhe edges of signature in the presence of two witneSSes, 
the turns éxposed to free access to an en- this 26thday of June, 1918 
veloping cooling medium, and to prevent ob- . " - - } 

O D ? v A. y.5, struction or regardation in the free inter- CHESTERH. THORD RSON 
change of heat between said edges and Such Witnesses: 
medium. - - G. E. DoWEE, 
In testimony whereof I have affixed my I.L. HAIà, | 


