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The invention relates to a method for the production of
a high-voltage insulation, in particular for the windings
of electric machines, and a high-voltage insulation pro-
duced by this method.

For the electrical insulation of coils and windings there
is often used the so-called press-around method, wherein
a mica foil, i.e. a sheet-like insulating material consisting
of a paper support and a laid-on mica foil with shellac
or asphalt as binder, is wrapped on the conductor to be
insulated and is pressed on in the heated state. Another
common method consists in that mica ribbons, which
consist of a fiber material support and glued-on mica
foils, are wrapped on the conductor. The conductor
wrapped with several layers of mica ribbon is impreg-
nated with hot asphalt. - By repeated wrapping with mica
ribbon and subsequent impregnating, the insulation is
gradually built up to the desired thickness. As com-
pared with the press-around method, this latter method is
. more complicated and expensive due to the gradual build-
" ing up of the insulating lap.

;. Due to advancing development, the demands on the
* insulation of conductors.carrying high voltage, in partic-
ular the windings of high-voltage generators, are becom-
ing greater and greater, and this not only with respect to
the dielectric properties, but often also because of in-
creased thermal and mechanical stresses. In the endeavor
to improve the guality of the insulation accordingly, there
have recently been used also high-voltage insulations in
which the insulating lap, obtained from mica ribbons, is
impregnated under vacuum with synthetic resins harden-
able by polymerization. When a thermosetting synthetic
resin is used as binding agent in the ribbon, this results
in a stiffening of the ribbon which renders the processing
thereof difficult. The insulations produced in this way
have the advantage, however, that the binder exhibits a
high mechanical quality even at elevated temperatures,
while with the use of thermoplastic binding or Impreg-
nating agents, as for example asphalt or shellac, these
become soft at temperatures above about 100° C. or may
" sweat out of the coils.

Although high-voltage insulations of the last-named
kind with thermosetting synthetic resin binders and a
- synthetic resin impregnation are advantageous in mechan-
ical and thermal respect, it has been found that during
their production the binder renders the complete penetra-
tion of the insulation with the impregnating agent very
difficult and consequently there is danger of air inclu-
sions. To be able, therefore, to produce an insulation
which will be satisfactory also with respect to the dielec-
tric properties, further precautions are necessary to elimi-
nate this disadvantageous effect of the binder. A known
method consists in that an easily removable binder is used,
which is caused for example to evaporate or is thermally
- decomposed. Another possibility is to use a binder which
dissolves in the impregnating agent and thereby favors
the penetration thereof. :

All these methods for the removal of the binder, how-

gver, are complicated, raise the cost of the product, and
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in part interfere with the impregnation. Moreover, the
choice of support material and binder is very limited.
Disadvantageous is further the fact that the insulating
material must be kept in closed containers when readily
volatile binders are used.

The subject-matter of the present invention is a method
for the production of high-voltage insulations, in partic-
ular for the windings of electric machines, consisting of
mica and a sheet-like support, as well as an impregnating
agent, in which the disadvantages of the mentioned meth-

.0ds are to be avoided and at the same time a high-grade
insulation is obtained in extremely simple manner..

According to the invention this is achieved in that on
the element to be insulated, a lap consisting of mica and
a support layer is produced, which is permeable to the
impregnating agent to be introduced subsequently and
which is impregnated under vacuum with a solvent-free
impregnating agent in such manner that the finished in-
sulation exhibits no cavities. A high-voltage insulation
produced by the method of the invention exhibits no
binder layer inhibiting the impregnation and at the same
time the ductility and flexibility of the support required
for pressing around and wrapping is not impaired.

A procedure for carrying out the method according to
the invention is, for example, the following method:

An insulating ribbon consisting of mica sewed onto a
paper layer is wrapped on the conductor to be insulated,
e.g. a coil or a winding bar. The lap thus produced is
then impregnated under vacuum by means of a solvent-
free impregnating agent, e.g. a synthetic resin hardenable
by polymerization. Owing to the fact that the mica is
joined with the paper ribbon only by a few seams, i.e. the
mica is secured only in spots or spotwise to the paper
ribbon, the impregnating agent can penetrate through all
layers of mica and its paper support, so that all cavities
are filled with impregnating agent. Instead of paper, of
course, substances such as glass fabrics, synthetic fibers,
plastic foils, etc. may also be used as support material.
As synthetic resins hardenable by polymerization for the
impregnation there are used preferably such known resins
as polyester resins, ethoxylin resins, and the like. How-
ever, such impregnating agenis as waxes and asphalts
which become liquid under the action of heat and which
solidify as a solid body upon cooling may also be used,
provided the finished insulation does not have to be ex-
posed to excessively high temperatures.

Attachment of the mica on the support material can be
effected also by spotwise gluing instead of sewing. It is
further possible also simply to lay the mica onto the sup-
port material in suitable manner and to wrap it together
therewith without any binding agent on the conductor,
whei‘-fupon the insulating lap thus produced is impreg-
nated. .

The insulating material used for the production of a
high-voltage insulation according to the new method is a
sheet-like material consisting of mica and a sheet-like
support, and if the mica is joined to the support in a
spoiwise manner, i.e. by sewing or spotwise gluing, the
insulating material is made as a ribbon or web and can
be used as needed for the production of an insulating lap.
The insulating material can also be stored indefinitely
without special precautions, so that keeping it in stock is
very simple.

Examples of the insulation according to the invention
are illustrated in the accompanying drawing, where Fig.
1 is a fragmentary view in perspective of part of a con-
ductor bar for a turbo-generator stator and Fig. 2 a sim-
ilar view of part of an electric generator coil provided
with the new insulation.

Ia Fig. 1 the copper conductor bar 1, which is provided
with cooling channels 2, is insulated by means of mica
flakes which are sewn on to a backing of paper ribbon 3
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and wrapped around the bar, as shown. The seams where
the mica flakes are secured to the backing is indicated by
reference numeral 4.

In Fig. 2 the insulation material consists of mica flakes
§ which are spot-glued to a web of support material 6,
€.8. a paper backing. The necessary insulation lap is
achieved in this case by rotating the coil 7 in the direction
indicated by the arrow.

We claim:

The method for the production of high voltage insula-
tion for the winding elements of electric machines which
comiprises the steps of forming on said winding element
to be insulated a lap comprising mica sewn to a sheet-
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like support therefor and which lap is permeable to an -

impregnating agent, and applying to said lap, under vacu-
um, a solvent-free impregnating agent in such manner that
the finished insulation contains no cavities.
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