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This invention relates generally to electrical 
apparatus, such as transformers, in which the 
liquid insulating and cooling medium does not 
entirely fill the tank in which is contained a wind 
ing or other electrical device. 
An object of the present invention is the pro 

vision of a construction for inhibiting deteriora 
tion of the oil used in electrical apparatus as an 
insulating and cooling medium by preventing 
contamination of the oil with moisture and at 
the same time inhibiting oxidation and accom 
panying sludging of the oil. 
More specifically, it is an object of this inven 

tion to provide means for collecting at a location 
removed from the cooling liquid the water vapor 
which condenses upon the inner surface of the 
cover of an outdoor transformer in response to 
the cooling of the cover below the dew point of 

10 

the vapor, which usually occurs when relatively 
cold rain impinges on the outside of the cover, 
and subsequently utilizing the inherent losses of 
the transformer for subsequently evaporating the 
collected condensation and expelling it from the 
tank. 
A further important object is to provide a con 

Struction in which the moisture-collecting con 
tainer provides means for excluding oxygen from 
the oil, to thereby inhibit oxidizing and sludging 
of the oil. 
With these and other objects in view which will 

appear as the description proceeds, my invention 
resides in the novel form, arrangement and con 
struction of the transformer, and the scope of 
the invention is set forth in the appended claims. 

In certain patents, such as the United States 
Patent 2,146,311, a construction is shown which 
embodies means for circulating air through the 
unfilled space within the transformer. Such 
constructions are effective in removing moisture 
which adheres to the cover of the transformer, 
but in So doing the circulating air contacts the oil 
when the latter is above the temperature of the 
air, and thereby causes oil sludging due to Oxi 
dation products. Such constructions are also in 
effective in preventing dropping of condensed 
water vapor into the oil and upon the winding. 

In the drawings: Fig. 1 is a side elevational view 
of an embodiment of the invention, shown in Sec 
tion; Fig. 2 is a fragmentary section along the 
line 2-2 of Fig. 1; and FigS. 3, 4, and 5 are re 
spectively a top plan view, a sectional view and 
a bottom plan view of the moisture collector and 
evaporator. 

Referring in detail to Fig. 1, a tank 0, having 
a vertically extending wall, is provided with a 

20 

25 

30 

35 

40 

45 

50 

55 

coveriff, a gasket 8 being employed to assure a 
tight seal betweenthese elements. An electrical 
device 2, which may be a core-and-coils assem 
bly, is contained by the tank 10, and is electrically 
connected through the conductors. 3 and f4 to 
the entrance bushings 5 and 6 respectively. A 
non-aqueous cooling and insulating liquid 22, 
which may be oil, partially fills the tank to to the 
level 23, the winding. 2, being immersed in the 
liquid 22 in accordance with usual practice. 
A container 24, of impervious cellular insulat 

ing material, shown in more detail in Figs. 3, 4, 
and 5, floats freely upon, and substantially covers 
the upper surface of the oil. Preferably the con 
tainer 24, is formed of some vitreous inorganic 
insulating material, such as glass which has been 
cellulated by some suitable process such that the 
resulting product has a density, compared to 
water equal to 1, of about 0.4 to 0.6. An integral 
upwardly extending wall 27 extends over the en 
tire periphery of the container 24, and the inte 
gral walls 25 and 26, which encircle the conduc 
tors 4 and 3 respectively, extend upwardly to 
an elevation above the upper edge of the periph 
eral wall 27, for the purpose of establishing over 
flow at the edge of the container at points later 
ally spaced from the winding 2. The passage 
way through the wall 25 is slightly larger in diam 
eter than the outside diameter of the lower end 
of the bushing 6, the arrangement being such as 
to guide vertical movement of the floating evap 
orator 24 which occurs when the volume of the 
oil 22 changes due to change in temperature. 
Preferably, the bottom of the floating container 
24 is provided with the diametrically extending 
ridges 30, and the conductor-encircling ridges 29, 
for the purpose of increasing the leakage path 
between the conductors. 
A hollow conduit 2 extends upwardly along 

the vertical wall of the tank O in heat conductive 
relation with the oil 22, and communicates 
through the opening 20 in the tank O at the upper 
and closed end of the conduit 2 with the Space 
3, the latter being the space between the float 
ing container 24 and the cover . - 
Air enters the lower and Open end of the con 

duit 2, thence passes upwardly therethrough 
and into the tank through the openings 20, and 
thence laterally across the space 3 and out of 
the tank to the atmosphere through the vent 7. 
The Water vapor accompanying the air in its 
passage upwardly through the conduit 2 to the 
space 3 is heated by the electrical losses inher 
ent in the winding assembly, thereby causing it 
to reach a condition in which it is much far 



2 
ther removed from the dew-point than if it were 
not SO heated. Obviously the heating of the 
water vapor per Se is of assistance in inhibiting 
its condensation inasmuch as the extent of cool 
ing in order to reach the deW-point has been 
increaSed, 
In addition, a pronounced chimney effect re 

sults from the passage of the heated air from 
the inlet at the lower end of the conduit 2 out 
ward through the vent . The arrangement 
is such that the air in its passage between the 
points described, and after being heated during 
its paSSage through the vertical conduit 2, is 
caused to SWeep across the Space 3, and carry 
out of the tank any condensation which may 
be Suspended on the lower Surface of the cover 

, or may have dropped from the cover into the 
container 24. 

It may be noted that the container 24, being in 
contact with the cooling liquid 22, is thereby 
heated by the inherent electrical losses to facili 
tate evaporation of any condensation therein 
contained, and that the electrical losses are thus 
utilized to perform the dual function of evap 
orating water from the container and causing an 
air current of heated air to flow in Such a man 
ner that the Water vapor is carried out of the 
tank. 

It may also be noted that the container 24 ef 
fectively shields the oil 22 from contact with the 
hot air passing through the tank. In the ab 
sence of such shielding, oxidation products would 
quickly cause sludging of the oil, and the So 
formed sludge collect in layerS Over the inter 
nal Surfaces of the transformer, thereby re 
tarding cooling and reducing the capability of the 
transformer to carry load. 

It is intended that the drawings and description 
of the specific embodiment of the invention 
herein presented will be interpreted as illustrative 
rather than limiting. 
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I claim: 
1. In electrical apparatus which includes a 

tank having a vertically extending Wall, a cooling 
liquid which expands when heated and contracts 
when cooled partially filling the tank, an electri 
cal device Subject to losses expressed as heat po 
sitioned in spaced relationship with said wall 
and intimately associated with Said cooling liquid, 
a conductor extending upwardly from Said device 
to a point above the Surface of Said cooling liquid, 
a vertically movable floating container of electri 
cal-insulating material carried by said liquid, said 
container being formed with a dish-shaped up 
per Surface including an integral upstanding pe 
ripheral flange and an integral upstanding wall 
encircling Said conductor and extending above 
the elevation of Said flange. 

2. In electrical apparatus which includes a 
tank having a vertically extending wall, a cooling 
liquid which expands when heated and contracts 
When cooled partially filling the tank and the un 
filled portion of the tank containing air, an elec 
trical device Subject to losses expressed as heat 
positioned in Spaced relationship with said wall 
and intimately associated with said cooling liquid, 
a conductor extending upwardly from said device 
to a point above the Surface of Said cooling liquid, 
a vertically movable floating container of im 
pervious cellular insulating material carried by 
Said liquid, Said container being formed with a 
dish-shaped upper Surface including an integral 
upstanding wall encircling said conductor and an 
integral upstanding peripheral flange, said encir 
cling wall extending above the elevation of said 
flange whereby liquid condensation products are 
discharged from Said container in the Space be 
tween Said electrical device and said vertically ex 
tending tank Wall. 

RALPH. R. PITTMAN. 


