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The present invention relates to electrical in 

sulation. The invention is more particularly con 
Cerned With Organically insulated electrical con 
ductors wherein the insulating layer comprises 
a Synthetic composition consisting of a combina 
tion of particular polymerized acrylic acid de 
rivatives. 
It has been suggested heretofore to use poly 

nerized acrylic acid and its homologues and 
polymerized derivatives of acrylic acid and its 
homologues, for example polymerizeri methyl and 
ethyl esters of acrylic acid, alone or mixed with 
various linodifying agents, as insulation for elec 
trical conductors. Varnish made from such ma 
terial, by dissolving the same in conventional 
solvents therefor, has the disadvantage that when 
applied to a bare copper wire or other coaductor 
by means of commonly used wire-enameling ap 
paratus the applied coating, dried in accordance 
with usual practice, retains traces of Solvent. The 
solvent, even when present in minute quantities, 
detrimentally affects the properties (for exam 
ple, hardneSS) of the Warnish fin. Such fins 
also have an objectionable tendency to adhere 
to one another, or to other surfaces with which 
they may come in contact, particularly at ele 
wated temperatures. 
The present invention provides improved in 

sulated electrical conductors comprising a me 
tallic conductor and insulation therefor consist 
ing of a mixture of polymerized acrylic acid ester 
and polymerized acrylic acid nitrile heated to the 
point of dissociation of the mixed polymerizate. 
In other words, the insulation comprises the resi 
due of heating to incipient decomposition a mix 
ture of polymerized ester of acrylic acid and polye 
merized acrylic acid nitrile (acrylonitrile). 
The accompanying drawing illustrates in cross 

section a conductor insulated with the heat 
treated mixed polymerizate described above. 

It was found that by selecting a Suitable sol 
vent for synthetic compositions of the kind with 
which this invention is concerned, the last traces 
of solvent can be removed from varnishes so pro 
duced by drying the warnish film at an elevated 
temperature and by continuing the action of 
heat up to the point at which dissociation of the 
basic varnish material begins. This dissociation 
readily can be recognized externally by the dis 
coloration of the basic varnish substances, which 
in themselves are colorless. The discoloration 
upon dissociation is first yellow, then reddish 
brown and finally black. The heat required to 
attain the desired results depends not only upon 
the temperature to which the warnished articles 
are subjected but also upon the time of heating 
at that particular temperature. This is due to 
the fact that within certain limits it is possible 
to obtain practically the same ultimate results 
by lowering the temperature and increasing the 

e 
time of heating as by employing a higher tem 
perature and a shorter period of heating. 

In using warnish of the kind to which this in 
vention relates as coatings for electrical conduc 
tors, such as wires, sheets or the like, it is par 
ticularly important that the last traces of solvent 
be removed, since any remaining Solvent has a 
detrimental effect upon the insulating properties 
of the warnish. On the other hand when heating 
the applied coating of synthetic material, unless 
care is exercised to restrict the heating only to 
the point at which dissociation of the basic na 
terial begins (that is, to or approaching the point 
of incipient decomposition), there is the possi 
bility that objectionable dissociation products 
which will lower the insulating properties of the 
composition may be formed. For instance, in the 
case of a varnish consisting of polymerized acrylic 
acid ester or esters dissolved in a solvent, it is 
possible that heating the warnish above the point 
of dissociation (incipient decomposition) of the 
basic material may result, in the formation of 
free Inonomeric acrylic acid and other objectional 
able substances. With conventional oil Warnishes 
dried in Substantially the Sane way this possie 
bility does not exist, because of the entirely dif 
ferent structure of the oils and resins utilized 
for that purpose. 
To obviate detrimental effects which may re 

sult from the formation of dissociation products 
which normally would reduce the insulating 
properties of polymerized acrylic acid esters when 
heated to the point of their dissociation, bare 
metallic conductors are insulated in accordance 
with the present invention with a superposed 
layer of dried varnish consisting of a polymerized 
ester of acrylic acid, for exampie polymerized 
acrylic acid methyl ester, ethyl ester, butyl ester, 
etc., or mixtures of Such esters, and, in addition 
thereto, polymerized nitrile of acrylic acid. It 
has been found that, when polymerized acrylic 
acid nitrile is present in a varnish which also 
contains a polymerized ester of acrylic acid, the 
composition may be heated to the point of dis 
Sociation of the basic materials without lowering 
the insulating properties of the dried coating as 
a result of the presence therein of objectionable 
dissociation products. The hardened coating, 
which is an incipient decomposition product of 
the mixture of starting components, is practi 
cally free from such dissociation products. 

In accordance with the present invention it is 
possible to use both mixtures of polymerized 
acrylic acid esters and polymerized acrylic acid 
nitrile and also mixed polymerizates resulting 
from the conjoint polymerization of monomeric 
acrylic acid esters and acrylic acid nitrile. War 
nishes may be made from the monomeric of 
polymeric substances. The resulting composition. 
has the characteristic property that it may be 
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freed of all detrimental traces of solvent without 
forming undesirable dissociation products even 
When the composition is heated to such an ex 
tent that the varnish film is almost black. By heating the applied liquid coating composition 
to the point of dissociation of the component ma 
terials, an advantageous Ericrease in the density 
or compactness of the warnish film occurs, in 
addition to removal of final traces of Solvent. 
Such increase in the density of the material pOS 
sibly results from a fusion of the components at 
the temperature of drying. Warnish films pro 
to conducting cores of copper or other metai. 
duced in the manner described adhere tenaciously 
The resistance of the dried films to solvents, oils, 
waxes, resins, vaseine, etc., is outstanding. 
By a suitable selection of the ratio of acrylic 

acid ester to acrylic acid nitriie, and by control 
ling the degree of polymerization, it is possible to 
adapt the warnish films to the requireEnents of a 
particular service use, at least insofar as their 
mechanical and chemical properties are con 
cerned. In this manner the hardness, elasticity 
and softening point of the dried film may be 
varied within wide limits. In all cases the per 
centage of acrylic acid ritrile in the composition 
is predetermined. Ethe percentage thereof may 
be varied within wide limits depending upon the 
properties desired in the dried coating. It is 
preferable to use at least about 50 per cent by 
weight of acrylic acid nitrile, the remainder of 
the basic material of the composition consisting 
essentially of acrylic acid ester, preferably 
acrylic acid ethyl ester. Ordinarily, warnish used 
in carrying the present invention into effect will 
contain, by weight, not more than about 65 parts 
of acrylic acid nitrile to about 35 parts of acrylic 
acid ester or mixture of esters. The ratios 
mentioned refer to the components in monomeric, 
or in partially or completely polymerized state, 
that is, in whatever their particular state may 
be when made into a warnishi Composition. 
As a result of the high resistance to solvents 

of the basic varnish materials used in practic 
ing the present invention, which property is due 
particularly to the polymeric acrylic acid nitrile 
component, the selection of a suitable solvent or 
mixture of solvents for making the warnish causes 
considerable difficulties. The following solvent 
mixture has proved particularly advantageous 
for use in making a varnish adapted for carry 
ing the present invention into effect: 

Per cent 
by weight 

Diethylene dioxide (dioxan).--------------- 25 
Monochlorbenzene ------------------------ 30 
Cyclohexanone --------------------------- 30 
Dichlordiethyl ether ---------------------- 10 
Ethylene glycol diacetate------------------ 5 : 
The stated percentage proportions are not limited 
thereto but may be varied with Wariations in, for 
example, the selected polymerized acrylic acid 

2,191,680 
ester or mixture of esters and with variations in 
the ratio of the polymerized acrylic acid nitrile 
component of the varnish to such ester or esters. 
It is to be understood that this invention is not 
limited to the use of a varnish made with the 
particular solvent mixture which has been de 
scribed and that, in lieu thereof, other organic 
solvents having approximately the same or 
equivalent Solvent effect upon mixtures of poly 
merized acrylic acid ester (or esters) and poly 
merized acrylic acid-nitrile may be used. 
A liquid coating composition or varnish which 

is adapted for use in carrying the present inven 
tion into effect is disclosed and claimed in the 
co-pending application of Carlos Tobis, Serial 
No. 159,973, filed August 19, 1937, and assigned 
to the same assignee as the present invention. 
Copper wires and other conductors insulated 

in accordance with the present invention have an 
insulating film thereon which is superior in its 
mechanical, chemical and electrical properties to 
dried films of conventional oil varnishes. 
What We claim as new and desire to secure 

by Letters Patent of the United States, is 
i. An insulated electrical conductor compris 

ing a metallic conductor and insulation therefor 
comprising the residue of heating to incipient 
decomposition a mixture of polymerized acrylic 
acid ester and polymerized acrylic acid nitrile. 

2. An insulated electrical conductor compris 
ing a metallic conducting core and a layer of in 
Sulation Superposed thereon, said layer compris 
ing the incipient decomposition product of a 
mixture consisting of at least 10 per cent by 
weight of polymerized acrylic acid nitrile and the 
remainder polymerized acrylic acid ester. 

3. Electrical insulation comprising the in 
cipient decomposition product of mixed poly 
merizate of acrylic acid ester and acrylic acid 
nitrile. 

4. The method of insulating an electrical con 
ductor which comprises coating the bare con 
ductor with a liquid coating composition com 
prising Synthetic resinous material consisting of 
a mixture of polymerized acrylic acid ester and 
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45 polymerized acrylic acid nitrile and, in addition 
thereto, an Organic solvent for Said synthetic 
material, and heating the coated conductor to 
incipient decomposition of the mixed polymer 
izate thereby to evaporate the solvent and to form 
a hardened coating thereon practically free from 
dissociation products tending to lessen the elec 
trically insulating properties of said coating. 

50 

5. An insulated electrical conductor compris 
ing a metallic conductor and insulation there 
for comprising the incipient decomposition prod 
uct of a mixture consisting, by weight, of at least 
10 per cent and not in excess Substantially of 65 
per cent polymerized acrylic acid nitrile and the 
remainder polymerized ethyl ester of acrylic acid. 
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