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My invention relates to a method of and
apparatus for controlling or effecting the
transfer of a constituent of a gaseous medium
to a liquid medium contacting therewith.

In accordance with my invention, an effect
is produced in one or both of contacting
gaseous and liquid mediums to effect the
transfer of a constituent of the gaseous me-
dium to the liquid medium aside from or n-
dependently of the heat generated by an
electrical translating device immersed in the
Liquid medium. o

Further in accordance with my invention,
a liquid medium, as the oil in which a trans-
former or other electrical translating device
is immersed, is treated independently of the
heat generated by said translating device to
accelerate the transfer to said liquid medium
of a constituent of a contacting gaseous me-
dium.

Further in accordance with my invention,
the oil surrounding an electrical translating
device is elevated in temperature independ-
ently of the heat generated thereby or ig
treated with a suitable agent, either catalytic
or non-catalytic, preferably in a local region
or zone only, to facilitate the passage of a
constituent of the gaseous medium to the
liquid medium.

Further in accordance with my invention,
oxygen occupying the gas space of a casing
containing an electrical translating device
immersed in a liquid medium is transferred
to the latter aside from or independently of
the heat generated by said translating de-
vice.

My invention resides in the method, appa-
ratus and system of the character hereinafter
described and claimed. ‘

For an understanding of my method and
for an illustration of some of the forms my
apparatus or system may take, reference is
to be had to the accompanying drawings, in
which, ;

Figure 1 is a vertical, sectional view of
apparatus constructed in accordance with
my invention, : :

Fig. 2 is a transverse, horizontal, sectional
view taken on the line TI—IT of Fig. 1 look-
ing in the direction of the arrows.

Fig. 3 is a vertical, sectional view illus-
trating a modified form of my invention.

-Fig. 4is a transverse, horizontal, sectional
view taken on the line IV—IV of Fig. 3 look-
ing in the direction of the arrows.

Referring to Figs. 1 and 2, there is illus-
trated a casing or container 1 within which
is disposed a liquid medivm 2, as oil, sur-
rounding and insulating an electrical trans-
lating device, herein illustrated as a trans.
former 3 having terminals 4, 4 passing, re-
spectively, through suitable bushings 5 car-
ried by a cover member 6 bolted or otherwise
suitably secured, to the casing 1.

Communicating with the casing 1 in a
region below the level of the liquid medium
2 1s a pipe or conduit 7 opening into a suit-
ably dimensioned expansion tanik or chamber
8 open to the-atmosphere as indicated at 9
and mounted, in the example shown, on
brackets 10 projecting from and carried by
the casing 1.

Apparatus of the character just described
is well known to the art. The liquid head
in the conduit 7 and chamber 8 normally
maintains the pressure of the gaseous medium
in the space 11 slightly in excess of atmos-
pheric pressure. Upon operation of the
transformer 3, heat is generated and the lig-
uid medium 2 expands, thereby placing the
gaseous medium in the space 11 under in-
creased pressure and effecting passage of
some of the liquid medium 2 to the chamber
8 by way of the conduit 7.

Ordinarily, when the apparatus is initially
placed in operation, oxygen-containing air
occupies the space 11; during operation, more

-of such air may find its way into the space 11,
for example, by passing through a suitable |

dehydrator and then through the chamber 8
and conduit 7 when the oil within and with-
out the casing 1 assumes substantially the
same level. The presence of any large or sub-
stantial amount of oxygen in the space 11
mitigates against safe operation, for as is
well understood, when the insulating medium
2 is of hydrocarbon oil, an arc in contact
therewith may cause the evolution of hydro-
gen, methane and the like which pass info the
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space 11 and there combine with oxygen to
form an explosive mixture.

In accordance with my invention, one or
both of the aforesaid mediums is or are suit-
ably treated to effect the passage or transfer
to the liquid medium 2 of oxygen found in
the gaseous medium occupying the space 11.
As an example of an arrangement for accom-
plishing this end, there is iliustrated a- bar-
rier or wall
insulating material and welded, or otherwise
suitably secured, to the interior surface of
casing 1.~ Wall 12 may be open at both ends
and extend upwardly well above the maxi-
mum level of the insulating medium 2. Dis-
posed within the compartment bounded by
barrier 12 and casing 1 is a suitable heat gen-
erating device, herein illustrated ds a resist-
ance element 13 having its terminals con-
nected by conductors 14, 14 to a source of elec-
trical current, not shown. A resistance 15
interposed in the circuit comprising the con-
ductors 14, may be adjusted to control the
magnitude of the current traversing said cir-
cuit and, consequently, the amount of heat
disseminated by thie element 13.

Generation of heat by the resistance element
13 increases to a marked extent the temper-
ature of the liquid medium disposed within
the space bounded by the wall 12 and ¢asing
1. As a result, oxygen is absorbed from the
gageous medium in the space 11 at a much

‘higher rate than would occur if the liquid

medium was raised in temperature solely by
the heat generated by the translating device
3. Consequently, the gaseous medium in the
space 11.1s rendered inert, or substantially so,
with respect to gases evolved from the hydro-
carbon liquid medium 2. Thus, for example,
in ordinary operation, the temperature of
transformer oil is substantially 80° C. wheve-
as, in accordance with my invention, the tem-
perature of the liquid mediiim it the coli-

partinent bounded by wall 12 and casing 1,

may be of the ordet of 120° C., more or less.
Atthe high temperature last noted, oxygen

- is absorbed at high rate.

The absorption of oxygen by the aforesaid

liquid medium is, in effect, an oxidizing proc-
oss and when the latter comprises hydrocar-
bon-oil, di-basic organic acids are formed; the
latter being harmless when no ‘substantial

amount of water is present. In the event that
the hydrocarbon oil contains unsaturated hy-

drocarbons, asphaltic sludging compounds-

~are formed by the aforesaid oxidizing action.
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partment

In either case, suitable materials may be in-
troduced into the space bounded by wall 12
and casing 1 to absorb or dispose of the vola-
tile and other products resulting from oxida-
tion of the oil. Or, the lower part of wall 12
may constitute a drain for removing the prod-
ucts of oxidation and, if desired, the com-
ent formed by wall 12 and casing 1
may be entirely isolated from the main space

19 which is preferably of heat.
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in which the transformer is disposed. Entry
to this isolated compartment may be effected
in any suitable manner, as by a passage ex-
tending through the casing 1, through which
the products of oxidation may be removed
and the supply of oil replenished.

Referring to Figs. 3 and 4, there is illus-
strated a modified form of my invention,
wherein a portion of the insulating medium
9 passes exteriorly of the casing 1 through a
pipe or conduit 16, preferably enlarged as
indicated at 17, to provide a chamber where-
in the heat generating device 13 is disposed.
The upper end of conduit 16, Fig. 8, extends
into the space 11 preferably above the maxi-
mum oil level and constitutes a stand pipe
exposing a surface of hot cil to the gaseous
medium in space 11.  An arrangeinent con-
structed as illustrated in Figs. 3 and 4 oper-
ates substantially as does the arrangement il-
lustrated in Figs. 1and 2. -

Some grades of transformer insulating oil
when heated, absorb oxygen to greater extent
than do others: - Accordingly, with a con-
struction such as illustrated in Figs. 1 axid 2,
in case the main insulating medium 2 coi-
prises oil incapable of absorbing oxygen at
high rate, there may be disposed within the
compartment bounded by wall 12 and casing
1, a different grade of insulating oil capable
of absorbing oxygen at a high rate when
heated. - Or, the aforesaid compartment may
be entirely isolated from the main space in
which the transformer 3 is disposed; and have
disposed therein an oxygen-absorbing mate-
rial of a character entirely different from the
insulating medium 2. e o

Tt shall be “understood that within the
scope of my Invention,in lieu of the applica-
tion of heat to a liquid medium, as aforesaid,
such medium may retain in suspensioi a suit-
able agent, either catalytic or non-catalytic,
whereby oxygen or other gaseous ¢omponent
is absorbed from the gaseous meditm in the
space 11. For example, copper, iron ot their
oxides, preferably in finely divided “form;,
may be placed in the insulating liquid me-
dium 2. Or, mhanganous g0aps or resinates
may be utilized in combination with or in lieu
of the aforesaid copper or iron for increasing
the oxygen absorbing quality of the instlat-
ing liquid medium. '
1t shall also be understood that the gase-
ous medium in the space 11 may be suitably
treated to facilitate the transfer of a com-
stituent of that medium to the liquid medium
9. Thus, for example, oxygen in the space
11 may be suitably transformed to ozone and
the latter combined with the liquid medium

2, the ozonating apparatus being operated,
if desired, by the transformer 3. :

Tt shall be understood that arrangements
structurally different from ‘that herein dis-

‘closed miay beutilized. Thus, under some eir-
cumstances, it may-be desirable to omit the i-
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expansion chamber 8 and the mechanism as-
sociated directly therewith, and to substitute
a manometer type of breathing arrangement
including dehydrating mechanism of a type
well known to the art.

In accordance with a preferred form of my
invention, a portion of the lquid medium 9,
or insulating oil, is brought for oxygen-ab-
sorbing purposes, to a temperature substan-

+ tially higher than the main body of the liquid

medium. This action is effected in a cham-
ber or compartment in communication with
the main casing and, therefore, the supply of
liquid to be brought to high temperature is

constantly replenished even though evapora-

tion thereof may occur at a fairly rapid rate,
as induced, for example, by the resistance
element 13, or equivalent.

In the appended claims, the term “electri-
cal translating device” or “translating de-
vice” refers to the transformer 3, or equiva-
lent, and not to the resistance element 13, or
equivalent.

I claim as my invention:

1. In the art of controlling interchange
between a gaseous medium and a contacting
liquid medium in which an electrical trans-
lating device is immersed, the step which
consists in elevating the temperature of said
liquid medium in a local region only inde-
pendently of the heat generated by said
translating device for transferring a con-
stituent of said gaseous medium to said liquid
medium,

2. In the art of controlling interchange he-
tween contacting liquid and gaseous mediums
associated with an electrical translating de-
vice, the step which consists in elevating the
temperature of said liquid medium in a local
region only and independently of said trans-
lating device for aiding in transferring a con-
stituent of said gaseous medium to said liquid
medium.

3. In the art of controlling interchange
between contacting hydrocarbon liquid and
oxygen-containing gaseous mediums associ-
ated with an electrical translating device, the
step which consists in locally heating in said
liquid medium independently of the heat gen-
erated by said translating device for aiding
in transferring the oxygen of said gaseous
medium to said liquid medium.

4. In the art of controlling interchange
between an oxygen-containing gaseous me-

dium and a contacting hydrocarbon liquid

medium associated with an electrical trans-
lating device, the step which consists in ele-
vating the temperature of said liquid medium
in a local region only independently of the
heat generated by said translating device for
aiding in transferring the oxygen of said
gaseous medium to said liquid medium.

5. The combination with a casing contain-
ing contacting liquid and gaseous mediums,
and an electrical translating device associ-

3

ated with said liquid medium, of means for
aiding in transferring a constituent of said
gaseous medium to said liquid medium in-
dependently of the heat generated by said
translating device.

6. The combination with a casing contain-
ing contacting liquid and gaseous mediums,
and an electrical translating device immersed
in said liquid medium, of heating means ef-
fective only in a restricted region of said
casing for aiding in transferring a constit-
uent of said gaseous medium to said liquid
medium independently of the heat generated
by said translating device.

7. The combination with a casing contain-
ing contacting liquid and gaseous mediums,
and an electrical translating device immersed
in said liquid medium, of means forming a
compartment in said casing, a liquid medium
in said compartment, and means coacting
with said second named liquid medium for
alding in transferring a constituent of said
gaseous medium to one of said liquid mediums
independent of the heat generated by said
translating device.

8. The combination with a casing contain-
ing contacting liquid and gaseous mediums,
and an electrical translating device immersed
in said liquid medium, of means forming a
compartment in said casing, a liquid medium
in said compartment, and heating means co-
acting with said second named liquid medium
for aiding in transferring a constituent of
said gaseous medium to one of said liquid
mediums independently of the heat generated
by said translating device.

In testimony whereof, T have hereunto sub-
scribed my name this 29th day of July, 1927.

OTTO H. ESCHHOLZ.
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