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2 Claims,

The present invention relates to electric devices
such, for example, as transformers which are pro-
vided with a body of liquid insulating and cooling
material. It is the object of my invention to im-
prove the efficiency and decrease the cost of such
devices.

It is highly desirable that liquid insulating and
‘cooling materials in electric devices should be
non-inflammable and should be substantially in-
capable of yielding by decomposition inflamma-
ble or explosive gases. These properties, com-
bined with other desirable properties, are found
in liquid halogenated compounds such, for ex-
ample, as chlorinated diphenyl, chlorinated ben-
zene, chlorinated naphthalene, chlorinated phenyl
benzoate, chlorinated benzotrifiuoride, and vari-
ous mixtures of such compounds. Examples of
such compositions are described in U. S. Patents
1,931,455 of October 17, 1933, 1,999,004 of April 23,
1935, and compositions of this type not only are
relatively expensive, but also are somewhat vola-
tile- when heated. It is desirable to use such
compounds in as small amount as is consistent
with efficient service to provide efficient cooling
means therefor and to prevent evaporation losses.

In accordance with my invention these condi-
tions are fulfilled by providing one or more suit-
able auxiliary superimposed sealing liquids having
lower specific gravity. The lowermost layer of
cooling agent in a transformer, or other electri-
cal device, in which the electrical parts are im-
mersed, preferably consists of a body of halo-
genated, non-inflammable insulating composition.
The electrical parts, such as transformer coils,
may be covered with cotton or paper which is
permeated by the halogenated material. Chlo-
rinated compounds of aromatic hydrocarbons are
suitable for use as cooling agec.its. Such com-
pounds in general have a high specific gravity.
Superimposed thereon are one or more layers of
lighter liquids which are insoluble in the insu-
lating composition and function to both seal and
cool the latter. The superimposed sealing layer
need not be electrically insulating.

The accompanying drawing is a vertical sec-
tion of'a transformer illustrative of my invention.

The sealing and cooling material advantageous-
ly, but not necessarily, may be vaporizable at the
normal working temperature of the electric de-
vice, or at least at a more elevated temperature

which is not deleterious to such device. Water is
an example of such a sealing material. Its boil-

ing temperature of 100° C. becomes the limiting
temperature of the lowcr insulating liquid. The
insulating liquid hence does not become heated
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above the permissible temperature to which or-

ganic insulation immersed therein may be ex-

posed. Water is substantially insoluble in chlo-
rinated hydrocarbons and, of course, does not add
to the cost of an electrical installation. :

Monohydric alcohols, such as methyl alcohol

boiling at 66° C., ethyl alcohol boiling at 78° C.,
also may be used as sealing materials. Poly-
hydric alcohols, such as ethylene glycol boiling at
197° C., and glycerine boiling at 290° C., also are
usable as-sealing agents in accordance with my
invention. Paraffin wax, cellulose acetate and
ethyl cellulose are examples of less volatile mate-
rials which are capable of use as sealing agents.
- As shown in the drawing, the apparatus in-
cludes a tank {, containing a magnetic core 2 and
inductive windings 3, the terminal conductors for
which, as indicated at 4, enter the tank below the
upper level of the relatively dense, non-inflam-
mable liquid insulating material 5 of the type
above described. The insulating liquid may con-
sist, for example, of a suitable mixture of hexa-
chlor diphenyl and trichlorbenzene. Above the
insulating liquid § is a body 6 of suitable heat-
absorbing and sealing material. Above the seal-
ing body 6 there may be provided, if desired, a
thin layer T of still lighter relatively non-vola-
tile material, such as ordinary mineral oil. A
vent 9 is provided for the escape of vapor.

As shown in the drawing, automatic means may
be provided, if desired, for replenishing the mate-
rial 6, assuming a liquid to be used. The particu-
lar apparatus illustrated, which, of course, may
assume a variety of forms, consists of an auxil-
lary tank (0 which communicates with the main
tank by a conduit || having an inlet 12. Hence,
the level of the liquid 13 in the tank 10 is the
same as the level of the liquid 6 in the main tank
. Should the level of the liquid 13 fall material-
ly, then the float valve 14 opens and permits lig-
uid from the reservoir {5 to flow by gravity
through the conduit 16 into the auxiliary reser-
voir 10, and from thence replenishes the liquid
body § through the conduit {{. A sight glass i1
may be provided to give visual indication of the
liquid level. A conduit {8 may be provided which
communicates both with the main and auxiliary
tanks to permit of equalization of gaseous pres-
sure in the spaces above the liquid contents. This

.conduit may be provided with a vent valve 19.

When water, monohydric alcohol, or other vola-
tile sealing liquid, is used to cover the insulat-
ing liquid 6, then one of the important functions
of such sealing liquid is its capacity of absorb-
ing excess heat during temporary overioads of
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termed that of a heat brake. This function is
facilitated both by the relatively large bulk of
the sealing liquid, and by the boiling of this liguid
should the temperature rise as high as ifs hoil-
ing point. When g high boiling liquid, such as
a polyhydric alcohol, is used, the capacity of the
“heat brake,” of course, is limited by the heat
capacity of such liquid as the temperature or-
dinarily would not be permitted to rise to its
In either case, however, the super-
natent liguid seals the insulaeting liquid from the
atmosphere and recondenses any vapors that may
oe evolved from the insulating liguid.

The specific heat of some materials available
for the purposes of my invention, such as water or
an alcohol, is higher than that of the halogenated
fireproof materials which are suitable for use as
liquid cooling agents Zfor electrical devices.
Hence, they are capable of absorbing g relatively
large amount of heat with a smell rise of tem-
perature.

It is obvious that various che. nges may be made
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the electrical device, & function which may be,

in the described apparatus without departing
from my invention. For example, noi only may
the automatic replenishing device be omitted,
but also the cover 20 for the tank | may be
omitted.

What I claim as new and desire to securé by
Letters Patent of the United States is:

1, The combination of an electric transformer,

a container therefor, a liquid chlorinated organic

compound surrounding and insulating said de-
vice and a heat brake comprising a relatively
large body of immiscible lighter liguid having a
higher specific heat superimposed on said chlo-
rinated compound, said material being volatiliza-
ble at temperatures too low to injure said device.

2. An electric transformer comprising a tank,
inductive elements therein, & body of liguid helo-
genated hydrocarbon surrounding said elements,

and a heat brake comprising s relatively large’

body of water superimposed on said hydrocar-
bon.

MATTHEW O. TROY.
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