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Our invention relates to wires having an insu-
lating layer of a lacquer material, and to a method
of forming stuch layers.

oOur invention is particularly important for the
so-called lacquered lead wires, for instance tele-
phone connecting wire, which must have certain
electric properties such as high insulation resist-
ance, low dielectric losses, and a low sensitivity
from a dielectric standpoint to molsture and wa-
ter.

Such lacquered wires are generally made by
applying several layers of lacquer with interme-
diate drying of the layers. More particularly, the
wire is passed through several baths of the lac-
quer in the form of a solution, and between the
baths 1t is sublected to a drying in air, if neces-
sary with a gentle heating.

We bave found that such a method is not sat-
isfactory when using lacquering materials from
which it is difficult to remove the solvent, for ex-
ample materials which contain a lacquer sub-
stance, such as chlorinated rubber, in addition to
the necessary softening agents and solvents.
More particularly, we have found that when using
such materials it s difficult to make the lacquer
layer sufficiently dry and hard, even iIf one uses
for the lacquer substance very volatlle solvents,
such as benzene or a mixture, for example, of 90%
acetone and 109 benzene. If one tries to obtain
the desired hardening by excesslvely reducing the
speed at which the wire is passed through the
lacquering machine, the cost of production Is in-
creased, and if a high temperature is used in the
process of drylng the wire, such for example as
70° C., bubbles and bladders are formed in the
lacquer layer, which deleterlously affect the elec-
trical properties of the layer. Purthermore, dry-
ing at a high temperature causes the lacquer lay-
er to become so sticky and soft that there is the
danger that the layer will stick to the guide
wheels and that the lacquer layer will be dam-
aged.

The main object of our invention is to overcome
the above difficulties when using lacquering mate-
rials of the above type, and to provide s method
by which it is possible to form from such mate-
rials layers which have satisfactory electrical
properties.

In accordance with the invention we apply a

plurality of lacquer layers to the wire and between 3

the application of the layers we dry cach preced-
ing layer only superficially in air. After all of
the desired layers have beeh applied, we remove
the residual solvent from the composite layer by
slowly increasing the temperature of the layer
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from room temperature to a higher temperature.
This Increase in temperature may be effected
either continuously or in steps.

When using the stepwise or continuously in-
creasing heating according to the invention, the
solvent moves by diffusion to the surface of the
composite lacquer layer and Is vaporized at that
point, If the invention is not employed and it
is attempted to completely volatilize the solvent
by merely giving the layer a high temperature,
1. e. quickly bringing the layer to a high temper-
ature, bubbles will be formed in the material dur-
ing the heatlng. This is caused by the fact that
the solvent would not have sufficlent time in
which to move by diffusion to the surface, and
instead forms bubbles within the lacquer layer.

The lacquer layer according to the Invention is
hard throughout, does not contain gas bubbles
and is not mechanically damaged. Purthermore,
adhesion, sticking or damage are avolded because
the solvent is removed simultaneocusly with the in-
crease In temperature, which prevents the lac-
quer material from becoming excessively soft.

The speed at which the temperature of the
layer is Increased and the temperature to which
the composite layer is heated depends upon
several factors, such as the thickness and the
composition of the layer.

In the case of a continuously-increasing tem-
perature, we prefer to heat the layer from room
temperature to a temperature of ahout 50° C.
to 60° C. at a rate increasing with increase of
temperature about 2° C. and 20° C, per hour.

Highly satisfactory results are obtalned when

; carrylng out the heating according to the in-

ventlon with & stepwise Increase of the temper-
ature of the composlte layer. For example, the
temperature of the layer Is increased from room
temperature to about 30° C. and allowed to re-
main at the latter value for a few hours. The
temperature is then increased to about 40* C. and
allowed to remain at this value for several-hours.
The temperature is then increased to about 50°
C., and allowed to remain for about one hour at
that value, after which the layer 15 given a tem-
perature of about 60° C, for about half an hour,
In such a stepwise method the increase of the
temperature from one step to the next can be
effected rapidly. It will be observed to one skilled
in the art that the progress of the heating
stretches can be correlated to circumstances, such
as the lacquer material and solvents used and
the thickness of the lacquer layer,

In carrying the Invention into effect in a con-
tinuous manner, the eonductor with the compos-



2 298,508

ite lacquer layer thereon may he passed contin-
uously through a long furnace which may be di-
vided into compartments each having a certain
temperature. However, to avold the use of such
& long furnace a semi-continuous method may be
used.

In the semi-continuous method the application
of the lacquer layers is effected in a continuous
manner hy passing the wire through several baths
of the lacquer material with intermediate air
drying. After leaving the last hath the coated
wire is dried at a temperature of below 40° C.,
which places the lacquer layer in such a condl-
tion that the wire can be passed, over guide wheels

without damage, but the layer is so soft that the .

wire cannot be coiled on a reel. .The wire is then
passed over & set of gulde wheels which are spaced
a considerable distance apart in order to allow a
long length of wire to be suspended therefrom.
After the required length of wire hag -been placed
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on these guide wheels, additional lengths of
the coated wire may be suspended between fur-
ther sets of gulde wheels.

While the wire is suspended between the guide
wheels the lacquer layer is hardened or aged, and
for this purpose we may pass through the wire
a current which is of such intensity that the layer
is heated to the desired temperature. During the
time required to complete the drying and harden-
ing, this current is increased in such & manner as
to Increase the temperature of the coating either

. in steps or continuously to the desired value.

We wish it to be understood that we do not
desire to be limited 1o the examples and applica-
tions used in describing the invention, for ob-
vious modifications will oceur to a person skilled
in the.art.

JOHANNES HOEKSTRA.
-JOSEPH EUGENE HUBERT RIETER.
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