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[5 7 ] ABSTRACT 
A magnet wire having surprising characteristics com 
prising a base insulation of a strip of wire insulating 
material extending longitudinally of the conductor and 
being wrapped around the conductor, secured at the 
seam with an adhesive, and a top coat of resinous ma 
terial superimposed on said base insulation. The mag 
net wire of this construction is able to (l) withstand 
temperatures for short times greatly in excess of the 
melting temperature of the seam adhesive without the 
base insulation unwrapping from the conductor, and 
(2) exhibit improved slip, abrasion resistance, mois 
ture resistance, and electrical insulating characteris 
tics. 

9 Claims, 4 Drawing Figures 
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DUAL INSULATEDMAGNET WIRE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a magnet wire, and more 

particularly, to a dual coated magnet wire in which the 
base insulation is a strip of wire insulating material ex 
tending longitudinally of the conductor and wrapped 
on the conductor. 

2. Description of the Prior Art 
Magnet wires having a base insulation overcoated 

with a top coat of a material different from the base in 
sulation material have long been commercially avail 
able. In fact, for many years, such magnet wire has 
been manufactured in a continuous process by applying 
several coats of base insulation material, baking each 
coat as it is applied, and applying a top coat or several 
top coats over the base insulation material, again bak 
ing each coat separately. This is normally achieved uti 
lizing conventional wire coating machines and cross 
stringing the ovens. In such a process, the baking condi 
tions of the base insulation and the top coat must be 
compatible or essentially the same or different baking 
chambers must be used. 
Cables and the like have‘ been wrapped with an elon 

gated strip of material, usually paper and/or a metal 
shield, and covered by an extruded jacket of resinous 
material. However, this art is only remotely related to 
the production of magnet wire. 

, Additionally, magnet wire has in the past been insu 
lated by wrapping the conductor with a strip of insulat 
ing material. Both helically wound insulating and longi 
tudinally wrapped insulation have hereintofore been 
disclosed. 
However, heretofore, it does not appear that it has 

ever been suggested to improve magnet wire insulated 
by a wrapped base insulation by applying a top coat su 
perimposed on said base insulation. Thus, heretofore, 
magnet wires insulated by wrapping strip material 
about the conductor have in general had the physical 
and electrical properties of the strip material. Over 
coating the wrapped conductor has heretofore not 
been thought to be advantageous. 

It is therefore desirable to provide a dual coated insu 
lated magnet wire having a base insulation of an elon 
gated strip of insulating material wrapped on the con 
ductor, an adhesive to secure the wrapped material at 
the seam, and a top coat of resin material superimposed 
on the base insulation. Such a magnet wire has been 
found not only to be advantageous inasmuch as the 
thermal properties are better than suspected; but the 
magnet wire may also have improved slip and abrasion 
resistance, moisture resistance, and electrical insula 
tion resistance, imparted by the resinous top coat. It is 
also desirable to utilize a top coat of a heat-softenable 
resinous material which would permit bonding adjacent 
turns of wire in a winding together and negate the need 
of an impregnating varnish. 

SUMMARY OF THE INVENTION 

It is therefore a primary object of the invention to 
provide an improved magnet wire. 
Another object of this invention is to provide an im 

proved magnet wire having an insulation of an elon 
gated strip or strips of wire insulating material extend 
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2 
ing longitudinally of the conductor and wrapped about 
the conductor. 
Another object of this invention is to provide an im 

proved dual coated magnet wire having a base insula 
tion of an elongated strip of wire insulating material ex 
tending longitudinally of the conductor and wrapped 
about the conductor, adhesively sealed at the seam, 
and a top coat of resinous material superimposed on 
the base insulation. 
Another object of this invention is to provide an im 

proved dual coated magnet wire having a top coat of 
heat-softenable resinous material permitting the bond 
ing of adjacent turns of wire in a winding and negating 
the need of impregnating varnishes. 
A further object of this invention is to provide an im 

proved magnet wire of the type having an insulation of 
an elongated strip of wire insulating material extending 
longitudinally of the conductor and wrapped about the 
conductor which has improved thermal properties, im 
proved slip and abrasion resistance, moisture resis 
tance, and improved electrical properties. 

In the broader aspects of this invention there is pro 
vided a dual coated magnet wire having a base insula 
tion of an elongated strip of wire insulating material ex 
tending longitudinally of the conductor and wrapped 
about the conductor and a top coat of resinous material 
superimposed on the base insulation. 
The above mentioned and other features and objects 

of this invention and the manner of attaining them will 
become more apparent and the invention itself will be 
best understood by reference to the following descrip 
tion of an embodiment of the invention taken in con 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary perspective view of the mag 
net wire of the invention; 
FIG. 2 is a cross-sectional view of the magnet wire of 

the invention having a conductor of a circular cross 
section, a base insulation of an elongated strip of wire 
insulating material with a width dimension slightly in 
excess of the circumference of the conductor; 
FIG. 3 is a cross-sectional view of the magnet wire of 

the invention having a conductor with a circular cross 
section and a base insulation of an elongated strip of 
wire insulating material having a width approximately 
twice the circumference of the conductor; and 

FIG. 4 is a cross—sectional view of the magnet wire of 
the invention having a conductor with a rectangular 

cross-sectional shape (although this may also be a 
square shape) and a base insulation of an elongated 
strip of wire insulating material with a width substan 
tially equal to three times the sum of the height and 
width dimensions of the conductor. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, the magnet wire of the in 
vention comprises a conductor 10 and a base insulation 
12 of an elongated strip of wire insulating material, a 
seam adhesive 13, and a top coat 14 of a resinous mate 
rial superimposed on the base insulation 12. 
The conductor 10 may be either a round conductor 

I6 having a cross-section taken transversely thereof 
which is circular in shape, or a rectangular or square 
conductor 18 having a cross-section taken transversely 
thereof which is either rectangular or square in shape. 
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The term “rectangular” is use herein to include both 
rectangular and square shapes. Round and rectangular 
conductors are used commercially. Also, conductors 
16 and 18 are usually either of copper or aluminum; 
however, nothing herein is intended to limit the disclo 
sure to these metals. 
The base insulation 12 comprises an elongated strip 

of wire insulating material which extends longitudinally 
of the conductor 10 and is wrapped around the conduc 
tor. Each strip has a width dimension which is slightly 
larger than the circumferential dimension of a round 
conductor or the equivalent dimension of a conductor 
having a rectangular cross-section, such that the longi 
tudinally extending peripheral portions thereof adja 
cent to the opposite edges of the strip overlap to pro 
vide a means of bonding the material to itself. Speci? 
cally, referring to FIG 2, a strip 24 is shown having a 
width dimension slightly in excess of the circumferen 
tial diameter of the conductor 16 wrapped around the 
conductor so as to have peripheral portion 26 adjacent 
to edge 20 overlaying the peripheral portion 28 adja 
cent to edge 22. These elongated lapped portions 26, 
28, extend longitudinally of the conductor, and the 
seam adhesive 13 is positioned therebetween. Both the 
lapped portions 26, 28 and the adhesive 13 extend the 
entire length of the insulation. 
Referring to FIG. 3, there is shown, in similar fashion, 

a strip 30 having a width approximately twice the cir 
cumference of the conductor 16. Strip 30 also has lon 
gitudinally extending peripheral edges 20, 22 and 
lapped portions 26, 28. The entire conductor is cov 
ered with at least two layers of strip 30 in contrast to 
the single layer of strip 24, as previously described. 

Similarly, FIG. 4 illustrates a conductor having a 
rectangular cross-section in which the base insulation 
comprises a strip 32 having a width dimension which is 
about one and one-half times the distance around the 
conductor, or about three times the sum of the width 
and the height of the conductor 18. Again, strip 32 has 
longitudinally extending edges 20 and 22 and overlap 
ping portions 26, 28. A feature of the rectangular con 
ductor shown in FIG. 4 not possessed by the circular 
conductor shown in FIGS. 2 and 3 is the fact that the 
overlapping portions 26 and 28 overlap over one width 
and one length dimension of the conductor 18. Thus, 
the base insulation 12 of the magnet wire illustrated in 
FIG. 4 comprises a single thickness of strip 32 on two 
sides of the conductor and a double thickness of strip 
32 on the remaining two sides of the conductor. Such 
a design has usefulness in the construction of windings 
inasmuch as the insulation between turns is always at 
least three layers of strip 32 while a minimum of insu 
lating material is consumed. This construction, how 
ever, shall not be a limitation as other lap con?gura 
tions are possible and in some applications, desirable. 

Still referring to the drawings, mention must now be 
made of the resin top coat 14. In all of the magnet wires 
illustrated in the drawings, top coat 14 is superimposed 
over the base insulation 12 and completely surrounds 
the base insulation and is coincident therewith. It can 
be seen by the drawings, that none of the adhesive 13 
is positioned between the base insulation and the con 
ductor. Such is preferred inasmuch as either may cause 
bonding of the base insulation to the conductor and re 
sult in a magnet wire insulation which cannot be easily 
stripped, when desired. 
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4 
The wire insulating material of the base insulation 12, 

24, 30 and 32 can be chosen from a wide variety of ma 
terials. Heretofore, magnet wires having insulation of 
wrapped strip material has generally been limited to 
those materials which cannot be applied by the more 
usual method, i.e.,>from solution, using conventional 
wire coating machines. These materials have included 
various types of paper, polyimides such as “Nomex" 
strip material as sold by the Dupont Company, and 
“Kapton” strip material as sold by Dupont Company. 
Other materials which can be applied as strip material 
in accordance with the invention include asbestos, 
woven fabrics, such as of glass ?ber, and non-woven 
strands of ?berous materials. The use of many of these 
sheet materials for wire insulation has been limited 
heretofore inasmuch as it was thought that the thermal 
properties of such magnet wire could be no better than 
the thermal properties of the adhesive with which the 
insulation was secured to the conductor. Thus, sheet 
wire insulating material having extremely good electri 
cal properties were not used if the adhesives necessary 
to adhere the same to wires had poor thermal proper 
ties. However, a magnet wire made in accordance with 
the invention does not have this limitation and thus 
these wire insulating materials have now become use 
ful. The seam adhesive 13 can be any of a large family 
of commercially available as well as proprietary bond 
ing agents. 
The resinous material of the top coat 14 can be any 

number of resinous materials. Any of the available res 
inous materials including polyesters, polyamides, in 
cluding NYLON polyamides, polyimides, polyamide 
imides, epoxys, phenoxys, polyvinyl formal, polyvinyl 
butyrals, polycarbonates, polypropylene, and the like 
can be used. The use of each of these resinous materials 
will impart to the magnet wire the slip and abrasion re 
sistance associated with a wire coated with that resin 
ous material. By choosing a resinous material having 
better slip and abrasion resistance than the insulating 
material of the base insulation, these properties of the 
magnet wire can be enhanced over prior art magnet 
wires having wrapped insulations. By the use of a top 
coat 14 of resinous material over porous base insula~ 
tion materials, the moisture resistance and the electri 
cal insulating characteristics of the base insulation 12 
are both enhanced. Additionally, if the resinous mate 
rial of the top coat is a resinous material of the group 
which can be softened by heating the material above a 
“softening temperature” such as “thermoplastic mate 
rials” and certain polyimides and resinous materials 
which can be softened at elevated temperatures but 
technically are not “thermoplastic resins,” completely 
surprising results occur. It has been found that with the 
magnet wire of the invention, when the resinous mate 
rial of the top coat 14 is a heat-softenable material, the 
magnet wire can withstand temperature excursions to 
well above the softening temperature of the resinous 
material without the base insulation becoming un 
wrapped or otherwise failing. 

In a speci?c embodiment, in which the magnet wire 
of the invention as illustrated in FIG. 2 was fabricated 
by longitudinally wrapping a conductor with a strip of 
paper such as 32-H-C or 32-H~CC “Insul?ex" crepe 
paper as sold by Dennison Paper Company or 
“Copaco" 125 paper as sold by Cottrell Paper Com 
pany, Inc. and overcoating the same with a thermoplas 
tic polyester having a softening temperature from 
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about 425°F to 475°F, that magnet wire can withstand 
temperatures from about 600°F to about 700°F under 
which conditions the paper actually chars without the 
paper unwrapping from the conductor. A similar phe 
nomenon is experienced when other resins are used as 
the resinous material of the top coat l4 and other insu 
lating materials are used as the base insulation 12 in ac 
cordance with the invention. 
While there have been described above the principles 

of this invention in connection with specific chemistry, 
it is to be clearly understood that this description is 
made only by way of example and not as a limitation to 
the scope of the invention. 
What is claimed is: 
l. A dual coated magnet wire having surprising ther 

mal characteristics, improved abrasion resistance and 
slip properties, improved moisture resistance, and im 
proved electrical insulating value comprising an elon 
gated magnet wire conductor, an elongated strip of in 
sulating material, said strip extending longitudinally of 
said conductor and being tightly wrapped around said 
conductor to overlap longitudinally extending portions 
of said strip adjacent the opposite peripheral edges 
thereof and to exclude air therefrom thereby forming 
a base insulation, an adhesive only between said over 
lapped portions, and a layer of resinous material super 
imposed on said base insulation forming an overcoat 
thereon, said insulated conductor being able to with 
stand temperatures in windings for short times greatly 
in excess of the temperature at which said resin mate 
rial loses its strength without said strip unwrapping. 

2. The magnet wire of claim 1 wherein said periph 
eral portions of said strip overlap to an extent that the 
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6 
exterior of said conductor is covered by two thick 
nesses of said strip. 

3. The magnet wire of claim 1 wherein said wire insu 
lating material is sheet material having the desired insu 
lating characteristics chosen from the group consisting 
of rope, kraft, or rag papers; polyimide, polyamide, and 
polyester film materials, asbestos sheet materials; ?ber 
glass and combinations of glass and mica and asbestos 
cloth and mat materials. 

4. The magnet wire of claim 1 wherein said resin is 
chosen from the group of polyester, polyimide, polyam 
ide imides, epoxy, phenoxy, polypropylene, polycar 
bonates, and other ?lm-forming resinous materials. 

5. The magnet wire of claim 2 wherein said wire insu 
lating material is a paper material which chars at tem 
peratures from about 600°F to about 700°F, said resin 
has a melting temperature from about 425°F to about 
536°F, said base insulation withstanding charring tem 
peratures without unwrapping from said conductor. 

6. The magnet wire of claim 2 wherein said conduc 
tor is circular in cross-section, and said strip has a width 
which is at least twice the circumference of said con 
ductor. 

7. The magnet wire of claim 1 wherein said conduc 
tor has a cross-section which is a parallelogram, and 
said strip has a width sufficiently long to at least lap it 
self on one side of said conductor. 

8. The magnet wire of claim 1 wherein said resinous 
material is a heat-softenable resinous material. 

9. The magnet wire of claim 5 wherein said wire insu 
lating material is a creped paper material. 

* * * * * 


