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This invention relates to wire having a cover 
ing of fibrous material. 

Heretofore, electrical conductors have been 
produced having many different types of insu 

(C. 14-12) 

of inorganic material on the wire is formed from 
a plurality of layers of material having the same 
composition but which are in different form. The 
preferred inorganic material utilized is glass 

lating coverings. In most of these cases it has formed into very fine fibers. It has only recently 5 
been necessary to employ coverings containing been commercially possible to spin the glass into 
organic material or which were not resistant to fibers sufficiently fine to permit their use as en 
high operating temperatures. . bodied in this invention. These fibers have a di 
An object of this invention is to provide a wir ameter of .00025 inch or less and in this state 

having an inorganic covering. are not as brittle as the heavier fibers. 10 
Another object of this invention is to provide In manufacturing the glass fibers utilized in 

a wire having a covering of inorganic material this invention, two processes are now generally 
disposed about the wire in different forms where- employed. These are known as the continuous 
by each form functions to best advantage in flament process and the staple fiber process. In 
maintaining the wire completely insulated. the continuous filament process, glass of prede-l 
A more specific object of this invention is to termined composition is melted and continuous 

utilize glass fibers of both the staple and con- filaments, usually 102 in number, are drawn from 
tinuous filament types as the covering fox wire, the melt onto a Spool after which the filaments 
the staple type fibers being adjacent the wire and are Worked into yarns, tapes, etc., in a manner 
providing a cushion or yielding layer for the similar to the making of rayon. As distinguished 20 
continuous filament type of fibers to facilitate the from the continuous filament process, the staple 
making and maintenance of a completely insu- fibers are produced from the molten glass by 
lated conductor under operating conditions. drawing them from the melt by means of a blast 
A further object of this invention is to provide of steam applied to the glass as it leaves the res 

a wire having a covering formed from substan- ervoir, thereby breaking the glass into fine fibers 
tially alkaline-free glass fibers of the staple and of different length. As a general rule, the staple 
continuous filament types applied thereto in a fibers are not over from 10 to 12 inches in length, 
predetermined manner and coated and impreg- the average being about 6 to 8 inches. The sta 
nated with an insulating Warnish. ple fibers may be worked into yarn in a manner 
Other objects of this invention will become ap- similar to the process in making cotton yarn. 30 

parent from the following description when taken The glass which it is preferred to utilize in this 
in conjunction with the accompanying drawing, invention is one which is Substantially alkaline 
in which free, containing not Over 5% of Soda. If a higher 

Figure 1 is an elevational view, greatly exag- Soda content is present, the glass has poor sta gerated, of a covered wire embodying this inven- bility under changing humidity conditions, the 
tion; moisture encountered drawing the alkali from 

Fig. 2 is a sectional view taken along the line the glass and causing the fibers to quickly dete 
- Of Fig. 1; - riorate. This poor stability of the higher alka 
Fig. 3 is an elevational view of another em- line glass can, however, be overcome if an im 

bodiment of this invention; and pregnating material which contains a weak or- 0 
Fig. 4 is a sectional view taken along the line ganic acid is employed in conjunction with the 
V-IV of Fig. 3. glass, the weak organic acid functioning to neu 
Referring to Figs. 1 and 2 of the drawing, this tralize the alkalinity of the glass. 

invention is illustrated as embodying the wire O In covering the wire 10, a layer 2 of the un- 45 
covered with an inorganic material. The inor- Woven staple fibers is formed around and over the 
ganic material employed as the covering is wire in thread or yarn form. This layer may 
formed from glass fibers which are nonhygro- also be felted or Spun on to the wire direct from 
scopic and, as compared to asbestos and other the glass reservoir or furnace or in a manner 
materials employed heretofore, have no metallic comparable to the known methods of applying so 
particles, higher dielectric strength, lower insu 
lation losses, better heat conductivity, better 
space factor and are more uniform in coverage 
and thickness. 
In accordance with the invention, the covering 

asbestos to wire, as in the form of roving. As 
formed around the Wire, the layer 2 is soft and 
fluffy having a certain amount of resiliency un 
der shock. These staple fibers are, however, not 
satisfactory as a finished covering on the wire 
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2 
since they do not have the desired strength and 
resistance to abrasion. Further, since the fibers 
are relatively short, the surface of the layers 2 
has a very fuzzy appearance because of the ends 
of the fibers projecting therefrom. 
In order to provide a Smooth finish to the con 

ductor covered with the staple fibers, and to pro 
vide increased resistance to abrasion, a layer 4 
of the glass fibers of the continuous filament type 
is employed. This type has the strength neces 
sary for maintaining itself as an integral cover 
ing and when applied around the layer of sta 
ple fibers covers the loose fuzzy ends. The cov 
ering of the continuous filament fibers may be 
formed either by helically winding the yarn di 
rectly over the staple fibers or by applying the 
continuous filament fibers thereto in the form of 
tape, braid, sleaving or any other suitable form. 
The two layers of glass fibers in different forms 

cooperate with each other in giving a highly de 
sirable article. Since the layer of the staple fiber 
is somewhat resilient, it acts as a cushion or yield 
ing layer for the continuous filament layer which 
is inherently more brittle in bulk than the staple 
fiber, permitting bending of the covered wire with 
out damage to the Outer covering. In Service it is 
found that the layer of staple fibers prevents the 
breaking or cutting of the outer layer formed 
from the continuous filaments by abrasion or 
pounding when the covered wire is employed in 
industry. Because the outer covering is of the 
continuous filament, it gives a covering of high 
strength which has a very Smooth appearance 
and functions to retain the comparatively short 
staple fibers of the inner layer in position about 
the wire. Both the staple fibers and the con 
tinuous fibers are inorganic materials which have 
an exceedingly high dielectric strength and high 
heat conductivity and which, because of their size, 
may be utilized as very thin layers over the wire. 

In service it is sometimes desirable to utilize 
an impregating compound or Warnish in conjunc 
tion with the inorganic glass fiber coverings of 
this invention. Different types of impregnating 
compounds may be utilized depending upon the 
types of service in which it is desired to employ 
the covered wire. Suitable impregnating com 
pounds or warnishes are those known to the trade 
as oxidizing oil Warnishes, oleoresinous Warnishes 
or the impregnating insulating heat reactive types, 
such as the phenol formaldehyde and alkyd type 
resins or vinyl acetate. The use of such an im 
pregnating compound Or Warnish is illustrated in 
Figs. 3 and 4 in which 6 indicates a layer of the 
impregnating material formed on the covering 
of the continuous filament fibers, it being under 
stood that this impregnating material penetrates 
the interstices of the glass fibers of both the in 
ner and outer layers forming the glass covering. 
The oxidizing oil and OleOresinous Warnishes are 
to be preferred where the glass has a content of 
up to 5% of Soda, since they will form weak or 
ganic acids to neutralize the Small amount of 
alkali which may be encountered with Such glass. 
Where an impregnating material is used, it is 
preferred that the impregnated and covered con 
ductor be subjected to sufficient heat to so fix or 
set the impregnating material that it is substan 
tially stable under normal operating conditions. 
Although this invention has been described with 

reference to a particular embodiment thereof, it 
is, of course, not to be limited thereto exceptinso 
far as is necessitated by the prior art and the 
SCOpe of the appended claims. 

2,234,560 
I claim as my invention: 
1. An article of manufacture comprising a wire 

and a covering therefor, said covering comprising 
an inner resilient layer of unwoven substantially 
alkaline-free glass fibers of the staple type ap 
plied directly around and over the wire and an 
Outer layer of Substantially alkaline-free glass 
fibers of the continuous type, said outer layer be 
ing in the form of a braid of the continuous fibers 
and being applied directly around and over the 
inner resilient layer of glass fibers. 

2. An article of manufacture comprising a wire 
and a covering therefor, said covering comprising 
an inner layer of unwoven substantially alkaline 
free glass fibers of the staple type adjacent the 
Wire and an outer layer of substantially alkaline 
free glass fibers of the continuous type, the layer 
of unwoven glass fibers forming a resilient back 
ing for the outer layer, and a coating of insulating 
Varnish on the outer layer of glass fibers, the in 
Sulating varnish impregnating the inner and 
outer layers of glass fibers of different types. 

3. An article of manufacture comprising a wire 
and a covering therefor, said covering comprising 
an inner resilient layer of unwoven substantially 
alkaline-free glass fibers of the staple type ap 
plied directly around and over the wire and an 
Outer layer of Substantially alkaline-free glass 
fibers of the continuous type, said outer layer be 
ing in the form of a braid of the continuous fibers 
and being applied directly around and over the 
inner resilient layer of glass fibers, and a coating 
of insulating varnish on the outer layer of glass 
fibers, the insulating varnish impregnating the 
different inner and outer layers of glass fibers. 

4. An article of manufacture comprising a wire 
and a covering therefor, said covering comprising 
an inner layer of unwoven substantially alkaline 
free glass fibers of the staple type applied directly 
around and over the wire and an outer layer of 
Substantially alkaline-free glass fibers of the con 
tinuous type applied directly over and around the 
inner layer, the fibers of the inner and outer lay 
ers having an average diameter of not more than 
.00025 inch, the inner layer of staple fibers being 
Sufficiently resilient to permit bending of the 
covered wire without damage to the outer cover 
ing. - 

5. An article of manufacture comprising a wire 
and a covering therefor, said covering comprising 
an inner layer of unwoven substantially alkaline 
free glass fibers of the staple type applied directly 
around and over the wire and an outer layer of 
Substantially alkaline-free glass fibers of the 
continuous type applied directly around and over 
the inner layer, the outer layer being in the form 
of yarn helically wound about the unwoven Staple 
fibers of the inner layer for retaining them in 
position about the wire. 

6. An article of manufacture comprising a wire 
and a covering therefor, said covering comprising 
an inner layer of unwoven substantially alkaline 
free glass fibers of the staple type applied directly 
around and over the wire and an outer layer of 
Substantially alkaline-free glassfibers of the con 
tinuous type applied directly around and over the 
inner layer, the outer layer being in the form of 
yarn helically wound about the unwoven staple 
fibers of the inner layer for retaining them in 
position about the wire, and an electrically insu 
lating material associated with and disposed to fill 
the interstices of the fibrous layers. 

7. An article of manufacture comprising a wire 
and a covering therefor, said covering comprising 
an inner layer of unwoven substantially alkaline 
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2,284,560 
free glass fibers of the staple type adjacent the 
wire and an Outer layer of substantially alkaline 
free glass fibers of the continuous type, the layer 
of unWOWen glass fibers forming a resilient back 
ing for the Outer layer. 

8. An article of manufacture comprising a con 
ductor and a covering therefor, said covering com 
prising an inner layer of unwoven glass fibers of 
the staple type adjacent the wire and an outer 

lO layer of glass fibers of the continuous type, the 

3 
layer of unwoven glass fibers forming a resilient 
backing for the Outer layer, the glassfibers of each 
of the inner and outer layers containing not more 
than 5% of soda thereby being substantially alka 
line-free, and a coating of insulating varnish on 
the outer layer of glass fibers, the insulating 
warnish being an oleoresinous varnish and in 
pregnating the inner and outer layers of glass 
fibers of different types. 

JOHN J. KEYES, O 
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