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Our present invention relates generally to
electrical condensers, and has particular ref-
erence to the impregnation of so-called
“paper-dielectric” condensers. '

%‘he type of condenser to which our inven-
tion has particular reference is generally con-
structed by interwinding strips of conducting
material, such as foil, and strips of non-con-
ducting material, such as paper, the entire

rolled or wound condenser body being then

compressed into a substantially flattened
condition and impregnated with a suitable
dielectric material. !

As a rule, the condenser bodies are ar-
ranged in stacked relationship within a
chamber or vat, and completely immersed in
a heated bath of paraffin wax. The bodies
are also subjected to a heat and vacuum treat-
ment for driving out all entrained moisture
and air and the molten wax is thereby per-
mitted to permeate thoroughly throughout
the condenser bodies, filling in all the inter-
stices of the non-conducting layers, and re-
sulting ultimately in a condenser body where-
in sets of superposed conducting layers are
separated from one another by solid dielec-
tric layers constituted of the impregnated
non-conducting material.

The employment of wax has numerous ad-

vantages. It is a normally solid and hence
dry material of comparatively high dielec-
tric constant, it has adhesive and cohesive
qualities which help to retain the superposed
layers of the condenser body in close relation-
ship, and it is relatively inexpensive.

It'is well known, however, that condenser
bodies impregnated with wax will ultimately
break down and will have particularly short
lives under comparatively high voltages.
The breakdown of such condensers is prob-
ably the result of some sort of heat phenome-
non since the unwinding of a broken-down
condenser will disclose holes in the non-con-
ducting layers which resemble holes which

have been burnt. : .

One of the factors leading to breakdown is
the relatively small but -ever-present con-
ductivity of the dielectric material to leak-
age currents, and the passage of leakage cur-
rents through relatively weak portions of
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the dielectric most probably create heat at
concentrated points, the heat only serving to
increase the conductivity and thus hastening
an ultimate complete breakdown.

It is one object of our present invention to
provide an impregnated condenser of the
foregoing character wherein the likelihood of
breakdown, even at relatively high voltages,

&85

has been minimized ; and wherein the life of .

the condenser has thereby been considerably
increased. :

- It is another object of our invention to
achieve this desirable result without mate-
rially altering the general nature of the

-manufacturing process referred to, and with-

out an inordinate increase in expense.

~We have ascertained, by experiment, that
oil, when used as in impregnating medium,
has long-life characteristics. Its dielectric
constant is practically the same as, or only
slightly less than, the dielectric constant of
the paraffin wax usually employed. Its con-
ductivity for leakage currents is, however,
far smaller than the conductivity of ordinary
wax ; and as a result we have found that there
is no likelihood of breakdown even under
relatively high voltages. ,
" One of the disadvantages of oil lies in the
fact that it is normally liquid and hence de-
void of the adhesive and cohesive qualities
of wax. :

Our present invention resides in the em-
ployment, as an impregnating medium, of &
composite dielectric material wherein oil and
wax are combined, the combination being
such as to achieve the desirable advantages of
each of these ingredients while at the same
time obviating the respective disadvantages
thereof.

We have ascertained that oil will form an
intimate intermixture with wax, the mixture
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being in the nature of a colloidal solution. . .

Such solution is creamy in nature and has a
greater viscosity than oil by itself; it has a
comparatively low leakage-current conduc-
tivity ; and it has relatively great heat-dissi-
pating qualities. As a result, we have found
such a solution to be a highly efficient im-

pregnating material for our present purposes.
The material is, however, liquid as distin- 108
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guished from ordinary wax employed by it-
self.  Accordingly, the superposed layers of
the condenser body are not as intimately held

together as they would be when wax alone is

employed, and therefore, to compensate tor
this, we employ a wax having a relatively
high dielectric constant. We have found
that a chlorinated hydrocarbon wax, for ex-
ample, a wax in the form of a chloro-naph-
thalene substitution prcduct, with a dielec-
tric constant of approximately 2.8 as distin-
guished from a constant of about 2.0 (ordi-
nary paraffin wax), is highly satisfactory.
We have also found that mineral oils are
far preferable to vegetable oils, such as castor
oil, for the reason that the mineral oils have
less affinity for moisture and hence far less
current conductivity, and furthermore, min-
eral oils decompose less readily than vegeta-
ble oils and do not become gummy. It will
be understood that the term “mineral oil” as
herein employed refers to any natural oil of
the petroleum series, such as paraffin-base oil,
naphthene-base oil, olefine-base oil, or combi-
nations of these oils.
" Briefly and broadly stated, our invention
resides in the provision of a condenser body

of the character mentioned, the body being .
~impregnated with an intimate creamy inter-

mixture of two dielectric materials, one of
which is normally solid and the other of
which is normally liquid, one of said mate-
rials having a relatively high dielectric con-
stant, and the other having a relatively low
leskage-current conductivity.

The proportions of oil and wax may be
varied in accordance with varying require-
ments. The proportionate amounts will de-
pend upon the length of life desired at cer-
tain voltages, and upon the capacity to be
]:;c}éieved in a predetermined size of condenser

ody.

For example, one method of carrying out
our invention lies in intimately mixing one
part of mineral oil with one part of a chlo-
rinated naphthalene hydrocarbon wax. For

_a condenser body having its non-conducting
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layers composed of three paper layers, each
of which is .0005 inches in thickness, the im-
pregnation with the above mixture may be
made to produce a condenser having a ca-
pacity of about 214 microfarads, and a life of
approximately 75 hours under a direct cur-
rent voltage of approximately 2000 volts. If
this same condenser body were impregnated
with ordinary wax, the capacity would be
only about two microfarads and the con-
denser would have a‘life of only about 214
hours under a similar voltage.

Similarly, a condenser body impregnated
with wax and having; say, two paper layers
of the same thickness as before might be made
to have a capacity o6f one microfarad and a
life of approximately 214 hours under a
direct current voltage of about 933 volts.
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If this condenser body is impregnated
with a colloidal solution of the present
character consisting of approximately nine
parts of oil and one part of chlorinated
naphthalene, the capacity of the condenser
would be increased by approximately 4%,
and the life of the condenser, under the same
voltage, would be approximately 500 hours,
which is 200 times as great.

 The foregoing examples have been cited
merely for purposes of explaining the nature
of our invention. The proportionate ingre-
dients may be varied at will. If great capac-
ity is desired, the wax ingredient would be
present in a relatively large proportion; and
if long-life were the determining factor, the
oil would preponderate. ' -

Also, although we have illustrated the em-
ployment of our invention with mineral oil
ancﬁiy chlorinated naphthalene, it will be un-
derstood that other ingredients of a similar
character and having similar properties may
be resorted to.

We attribute the advantageous character-
istics of our invention to the intimate inter-
mingling of a solid ingredient and a liquid
ingredient. Apparently, the liquid oil forms
membranous coverings around the minute
particles of the solid wax, and the leakage
conductivity of the wax is in this way ren-
dered powerless to induce a breakdown. At
the same time, the relatively high dielectric
constant of the wax compensates for the lack
of adhesive qualities of the oil. And further-

‘more, the constantly and normally liquid

state of the oil ingredient enables the mix-
ture as a whole to dissipate heat at a rapid
rate and thereby to minimize the dangers
of concentrated heat at points where leakage
may occur. '

t will be understood that the details here-
in described for the purpose of explaining the
nature of our invention may be changed by
those skilléd in the art without departing
from the spirit and scope of the invention as
expressed in the appended claims. Itisthere-
fore intended that these details be interpreted
as illustrative, and not in a limiting sense.

Having thus described our invention and
illustrated its use, what we claim as new and
desire to secure by Letters Patent is—

1. A condenser body comprising alternate
layers of paper and foil, the body being im-
pregnated with an intimate intermixture of
mineral oil and a chlorinated wax, the latter
having a relatively high dielectric constant
as compared with that of the oil and serving
thereby to increase the capacity of the con-
denser, and the oil having a relatively low
leakage-current conductivity and serving
thereby to increase the life of the condenser.

2. A condenser body comprising alternate
layers of conducting material and absorbent
dielectric material, the layers of dielectric
material being impregnated with an inti-
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mate intermixture of a normally solid di-

electric material and a normally liquid di-

electric material of different chemical con-

stituency capable of forming a cclloidal solu-
5 tion with the former. »

3. A condenser body comprising alternate
layers of conducting material and absorbent
dielectric material, the layers of dielectric
material being impregnated with an intimate

10 jntermixture of mineral oil and a normally
solid dielectric material capable of forming.
a colloidal solution with said oil and having
& dielectric constant higher than that of the

“oil.

18 4. A condenser body comprising alternate
layers of conducting material and absorbent
dielectric material, the body being impreg-
nated with an intimate intermixture of &
mineral oil having a relatively low leakage-

20 current conductivity, and a chlorinated hy-
drocarbon which is normally solid yet lique-
fiable under heat for purposes of impregna-
tion, said hydrocarbon having a relatively
high dielectric constant as distinguished

25 from that of the mineral oil.

5. A condenser body comprising alternate
layers of conducting material and absorbent
‘dielectric material, the body being impreg-
nated with an intimate intermixzture of &

30 mineral oil having a relatively low leakage-
current conductivity, and a chlorinated
naphthalene-base hydrocarbon which is nor-
mally solid yet Iiquefiable under heat for

: purposes of impregnation, said hydrocar-

- 35 bon having a relatively high dielectric con-
stant as distinguished from tliat of the min-
eral oil. .

6. A condenser body comprising slternate
layers of conducting material and absorbent

40 dielectric material, the body being impreg-
nated with an intimate intermixture of &
mineral oil having a relatively low leakage-
current conductivity, and .tri-chloro-naph-
thalene, the latter being normally solid and

45 yet, liquefiable under heat for purposes of

* impregnation. :

In witness whereof we have signed this
specification this 8 day of June, 1928, ‘

HAROLD 1. DANZIGER.

50 MAX KEVELSON.
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