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Claims. 

his invention relates to improvement in con 
dictors for use with electrical apparatus and more 
particularly to those conductors employed in elec 
tric motors and electromagnets, transformers, 

is generators, or the like. 
An important object of this invention is to pro 

vide a conductor which will permit expansion or 
contraction of the same under varying tempera 
ture changes while in use. 

10 Another important object of this invention is 
to provide a conductor which will permit the same 
to be used in coils and embedded in an insulating 
material whereby the latter is unaffected by vary. 
ing temperature changes. 

15 Another important object of this invention is 
to provide a conductor for use with electrical ap 
paratus and which is adapted to be insulated with 
a vitreous enamel or inorganic cement whereby 
the same can be used at a high temperature with 

20 out affecting the insulation due to the expansion 
or contraction of said conductor. a 
A further object of this invention is to provide 

a conductor having an insulation thereon formed 
of a material having a thermal expansion less 

25 than that of the conductor element. 
A still further object of this invention is to 

provide a conductor of the above character which 
is of simple construction, easily manufactured and 
which may be produced at a reasonable cost. 

30 these and other objects and advantages will 
be apparent throughout the course of the follow 
ing description, and drawing; in which 

Fig. is a cross sectional view of a 3G citc.: 
constructed of a tube of tubular sheath, empecided 

35 it islation: 
Fig. 2 is a ca'ss Sectosai view of a, Liat is, Cage. 

ictor sheat: Sinai air to that disciosed it... iig, i. 
&Es having a Solisi cordictor theireil, having iii.33. 
CGI act with Sgic tubular condict(); 

40 gig. 3 is a, cross sectional view of 8, 3053:2): 
Signia: to that isclosed in Fig. 2 witän (i.e :13:32:3: 
GOC: Letor siegii, Spit, Ogi; ; c. 325 to 
circumferential expansion of Said auto:3 cogs 
ass's ros. 63;{3. 

slis Fig. i. is 8, 23.338 sectic)33.3 view si32.83 ( : 
Vygia 20 Solici 333c, 3c262: 

Fig. 5 is & C'CSS Sectional view 
discEcsei is a 3. 
232 &r concisc?0' alie overlapped; 

50 gig. 6 is a vi 
(eier83 eat betag 3 

Fig. is 3, 20cification of the invention, 
Gioseci in Fig. 2 i32. Which the Libya 2.Éc. 
202acictor IeSakeS, are substantially estar 

55 E. Cross Sectio3 &SRii. 

Vertec Welsh aged in Cross Sectio: 

(C. 3-264) 
Fig. 8 is a ?odification of the construction 

shown in Fig. 7 in which the tubular casing is 
Split longitudinally at diametrically opposite 
points whereby to permit additional expansion of 
the conductor sheath. 

Referring in detail to the drawing, f designates 
insulation which is preferably formed of a vit, 
reous enamel or inorganic cement as distinguished 
from an insulation which contains organic rinat 
ters such as cotton or varnish. The dominant 
characteristic of this insulation is such that it has 
a thermal expansion less than that of the con 
ductor With which the same is to be used. 
A hollow or sheath like conductor element, 2 is 

embedded in the insulation and is adapted to 
receive a solid conductor element 3. The con 
ductor element 3 as shown in Fig. 2 is solid in 
cross Section and is loosely disposed within the 
conductor sheath 2 so as to provide a space be 
tween the circumference of the conductor 3 and 
the conductor sheath 2. That is, the solid con 
ductor is poked through the tube of sheath. 
There is at least line contact between these ele 
ments, or frequent point contact between the 
sheath and the solid conductor. 
The rhodifications as shown in Figs, 3 and 4 

Comprise an insulation 4, a conductor element 5 
and a conducting sheath 6 having a longitudinal 
slit or opening as at . 

In the modification shown in Fig. 5 a conductor 
sheath. 8 is provided with a longitudina slit, sinia 
lar to rai, SikoWE in Sigs, 3 and 4 and the opposed 
free edge: Of E3 seat. 9 2nd adjacent, the 
sit 2,2'e Veii.33.236, oxe Eree edge eing earleidei 
is tie is fation. 8s at and the other free edge 
(Gig S. 8:2: s to permit, the Sage to move 

isixg 3&io, i.e. eities directa 
{i}}, {{tle: {{2.8 s.38i, is co:323ted; o; e.g3Racies 

235'3:33 (E332 ge3, 
32,;32 sci.T. iii. Sig 6 a. 3023c2cia 

... ix. SEEso 
Wii. 2, 8, 
Eag fo:57, 

is 3: ..e. 
233s. 33: Lase ifiti. 2: 

23050; eiei.e.: (inci, sacrifii). 
E. 
23. 

30SS S3ctio'. 23.2c is eZE. 
d is adaged to S383,57& 

e.g.: eat, 86 of St. Si323i:23 2. Soiii. 33. 
Sec:33, g33.23. 
ductor eierkezi. 
3:63io3.iy (): i.e. g. 
Age for; of 8:13 Save:32, isclosesi is . Fig. 8 
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ception that the sheath is is longitudinally slit at 
diametrically opposite points as at . So as to 
permit the Sections of the sheath to move relative 
to the conductor under varying temperature 
changes. 
Under certain conditions the solid conductor 

may be eliminated, and the current carried by the 
sheath alone. 

In proceeding in accordance with the present 
invention, a length of soft annealed copper hav 
ing a CrOSS Section similar to Fig. 2 is covered 
with asbestos paper and then wound into the 
form of a coil. This coil is then impregnated 
With a sodium silicate solution, following which 
it is slowly dried and baked, the sodium silicate 
Serving to cement the turns of the coil togethel. 

In the form shown in Fig. 7 a helical coil of 
soft annealed copper is formed with mica strips 
Separating the turns. When the first layer is 

20 completed it is enameled with a readily fusible 
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vitreous enamel. Successive layers are then 
wound over the first layer and each. Successive 
layer is then enameled until the coil is completed. 
A coil may be constructed of aluminum having 

a cross section similar to diagram 2 being heavily 
Coated on the outside of the tubular portion of 
the conductor With an oxide or phosphate. The 
Space between the coils is then impregnated with 
a readily fusible vitreous enamel by vacuum 
and/or pressure. 
A still further manner of practicing the inven 

tion may consist of placing a plurality of lengths 
of copper of Square cross section within thin 
Walled tubes of rectangular cross section formed 
of a nickel iron alloy externally plated with cop 
per. The tubes are then enameled on the ex 
terior Surface and placed in the position which 
they will occupy in the finished coil. This 
formation is then heated to a temperature at 
Which the enamel flows together to form a con 
tinuous binding. The ends of the pieces are then 
Connected in any suitable way to form a continui 
OS conductor. This method is particularly 
suitable where a large portion of the coil is com 
gosed of parallel straight lengths having a cross 
Sectional area, of 4 x 46 inches or more. The 
Space between the copper rod or conductor and 
the alloy tugs should be sufficient to allow ior 
the expansion of Said rod. A coil so constructed 
is capacle of Withstanding extremely high ten 
geratures, the limiting temperature being that; 
which Would Sosten the enamel coating or inding. 

in any of the oregoing examples of coil con 
Struction the cornpleted coil inay be strengthened 
by placing a jacket 2"ound the same composed 
of a listeriai having a coefficient of expansion. 
Substantially equai to that of the insulating 
teria c. the coil. 

El Oreration, 8, 
force of conditicing material is covered: Titi an 
inos'ganic insulation having a, coafficien; o; e.g. 
pansion not greater tha; the Sheatin. A cor 

gil 3öing element of a Srinall diameter is ther 
aged 7itain Said sheath. So as to grovide a space 

3:33 exertially acout the conductor oetween 
the late; and the sheath, Wihereby to perhi, e.g. 
passios of the conductor and he sizeath aid 
insulation under varying temperature changes to 
prevent the cracking C. Splitting of the insula 
Sion. "his arrangement further gei'in its incve. 
; hen, of the conducting ele?ent is aii directions 
Within the protecting or conducting sinect: Wik 
out naining or darnaging the is Suiatio3. 

It is to be under'stood that, the 305tegoing ex:- 

se 

oicW sheath whici may is 

2,075,906 
amples of coil construction are merely a few of 
the ways by which the invention may be practiced 
and is not to be construed in any Way as limiting 
the uses to which the invention may be placed. 

Additional legends on the drawing are merely 
by Way of illustration and they are not to be 
construed as limiting the discloSure in any Way. 
Having thus described my invention, what I 

clain, is: 
1. An electrical conductor comprising a Solid 

conducting element, and insulating material Sur 
rounding and spaced from Said element, and a 
relatively thin conducting sheath held to Said 
insulating material and loosely surrounding Said 
element and normally having line contact there 
with, said sheath being constructed of material 
having substantially the same coefficient of ex 
pansion as that of said insulating material, Said 
solid conducting element being constructed of 
material having any reasonable coefficient of 
expansion whatever. 

2. An electrical conductor comprising a Solid 
conducting element, and insulating material 
which will withstand a temperature of 150 de 
grees centigrade surrounding and spaced from 
said element, and a relatively thin conducting 
sheath held to said insulating material and 
loosely surrounding said element and normally 
having line contact therewith, said sheath being 
constructed of material having substantially the 
same coefficient of expansion as that of Said in 
sulating material, said Solid conducting element 
being constructed of material having any rea 
sonable coefficient of expansion whatever. 

3. An electrical conductor comprising a solid 
conducting element, and insulating material con 
sisting of a vitreous enamel Surrounding and 
spaced from said element, and a relatively thin 
conducting sheath held to said insulating mar 
terial and loosely surrounding said element and 
normally having line contact therewith, said 
sheath being constructed of material having Sub 
stantially the same coefficient of expansion aS 
that of said insulating material, said Solid con 
ducting element being constructed of material 
having any reasonable coefficient of expansion 
whateve". 

4. An electrical conductor comprising a Solid 
conducting element, and insulating materia. COD." 
sisting of an inorganic cement Surrounding and 
spaced from said element, and a relatively thin 
conducting sheatin iheld to said in Sulating snar 
terial and loosely surrounding said element and 
normally having line contact therewith, Said 
sneath being constructed of Sinatelial having Stor 
staitially the Sanae coefficient of expansion aS 
that, ox said insulating materiai, Said Solid COin 
dicting element being constructed of nate.ia. 
having any reasonable coefficient of expansion 
722.Éever. 

5. Axl electrical conductor in the or of 3, Coil 
COrigiising & Solid conducting element, 8.3ad in 
Suisting Insteria Surrounding and spaced from 
S&id eleineSat, and a relatively thin conducting 
sheath held to said insulating materiai and icose 
y Siri'olliding Said eleinent audi normaliy Sv 
ing line contact therewith, said sheath being con 
tit.29ted of material having substantially the 
:32ne coefficient of expansion as that of said: i:- 
ulating Eaterial, said solid conducting element, 
ceiling constructed of materiai having any ceae 
SOYA&ole coefficient of expansion Wihatever. 

6. An electrical conductor comprising a soic 
i2ternai coic,cting portion, a, thin conducting 
20tio Sirolliding and Spaced zom said ice 
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is exterior Siriage, said material having 3, 

2,3??,966 3. 
&e:Rai 2 ; :33 (2.37 tact, Sai interial portion, said EastE CO2.63 E3, GE's 

erewit. ge: it; normal expansio. Of Sai. Sc., 3ing isliates with are is eigstic: iteria. 
interial 32.Éior, said thin conducting portio: 
being islated with an inelastic 3...etis. On its 

thermal 
expansioS. S. ciose to that of Said thrig. COE ducts 
ing gorica. 32nd tiermal stability SG Eigh that 
sic injury occurs when exposed to a te:geratre 
of 5 degrees ceratigrade. 

2. An eiectrical conductor comprisig & Solid 
in terra: co) dicting portion, a this Rietigig 
goriog. sIronding and spaced {r(); 
era axios arc, hormally having 
&E., eSeTi} 0 permit norma (23. 

is is are 
{ }...tv 

3.2SiOS, (3; 

(E. its exterior surface, said Eateria. 28,Vizag 8. 
theral expansion. So close to that of Saié, iii. 
conducting portion aid thermal stability go sight. 
tia, no injury occurs when exposed G 8, ter. 
perature of i50 degrees certigrade, Saic this. 
(362ducting portion, 2nd saici islaširag 222.Éeria. 
iraving approximately the Sarine coefficieri, of 
tierras, expansion, said solid inter 8, 20rtior 
3eig costiructed of materiai Ravi Eag 3337 rea 
SOE acks (303ificient of expansic E. Whatev3. 
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