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My invention relates to electrical induction 
apparatus such as transformers and reactors 
of the type in which the apparatus is im 
mersed in an insulating and cooling liquid in 

5 a casing which is provided with external 
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radiators. In some cases, it is considered de 
sirable to provide a gas cushion above the 
liquid in the casing to reduce the initial shock 
in case of a sudden increase of pressure or 
explosion in the casing. An external radiator 
must be connected near the top and bottom 
of the casing so that the liquid heated by the 
apparatus in the casing may flow into the 
radiator to be cooled and thence back into 
the casing ready to absorb more heat. To be 
most effective the radiators should have a 
large radiating surface and so should be as 
long as possible. Thus, the upper ends of the 
radiators should be connected as near as pos 
sible to the top of the casing. If the upper 
ends of the radiators are connected to the 
casing above the surface of the liquid, how 
ever, and communicate with the gas filled 
space, then the liquid cannot flow into the 
radiators to be cooled. The general object 
of the invention is to provide an improved 
arrangement which will permit the use of a 
gas cushion with the radiators connected close 
to the top of the casing and above the surface 
of the liquid and which will at the same time 
provide an efficient circulation of the liquid 
through the radiators. 
The invention will be explained more fully 

in connection with the accompanying draw 
ing which shows an encased, liquid-im mersed transformer constructed in accord. 
ance with the invention, the view shown being 
partly in section to reveal details. 
The transformer 10 shown in the drawing 

is immersed in a body of insulating and cool 
ing liquid 11 in a casing 12. The liquid 11 
extends through a pipe connection 13 and 
partially fills a conservator 14 to permit ex 
pansion and contraction of the liquid under 
changing temperature conditions. A cushion 
of gas 15, preferably an inert gas such as 
nitrogen, is provided above the liquid 11 in 
the casing 12 to reduce the initial shock of an 
explosion or any sudden increase in pressure 
within the casing 12, the pipe connection 13 

extending below the gas cushion and into the 
liquid so that the gas cannot escape into the 
COInservator. 
The casing 12 is provided with external 

heat radiators 16 which are shown as simple 
vertical tubes with their upper and lower 
ends curved and welded into openings near 
the top and bottom of the casing wall, the 
upper, ends of the tubes above the surface of 
the main body of liquid 11 and the bottom 
of the gas cushion 15. Thus, the length of 
the tubes is not limited by the presence of the 
gas cushion. 
A cylindrical wall or partition 17 is spaced 

inside the wall of the casing 12, the lower edge 
of the wall 17 extending below the surface 
of the liquid 11 and the upper edge of this 
Wall 17 being flanged outwardly and sealed 
by welding or otherwise to the wall of the 
casing 12 close to its upper edge and above 
the openings into the tubes 16. The liquid 
11 extends upwardly through the space be 
tween the wall 17 and the wall of the casing 
12 to the openings into the tubes 16 and also 
fills the tubes. Heat produced in the trans 
former during its operation is absorbed by 
the main body of liquid 11 surrounding it 
which rises by convection through the space 
between the wall 17 and the wall of the cas 
ing 12 whence it enters the tubes 16 where it 
is cooled. After descending through the tubes 
16, the cooled liquid returns into the bottom of 
the casing 12 to absorb more heat from the 
transformer. The wall 17 should be spaced 
far enough from the wall of the casing 12 so 
that the flow of liquid into the upper ends 
of the tubes 16 will not be restricted. Thus, 
the cross sectional area of this space between 
the two walls is preferably at least equal to 
the sum of the cross sectional areas of the 
openings in all the tubes 16. The invention 
makes it possible to provide a substantial gas 
cushion above the main body of liquid in 
which the transformer is immersed and with 
out interfering in any way with the use of 
the most efficient full length heat radiators 
for cooling the liquid. 
The invention has been explained by de 

scribing and illustrating a particular form 
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and application thereof but it will be obvious 
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that changes may be made without depart 
ing from the spirit of the invention and the 
scope of the appended claims. 
What claim as new and desire to secureb 

Letters Patent of the United States is: 
1. The combination with electrical appara tus immersed in a liquid within a casing, of 

a gas cushion above the liquid in the casing, 
an external heat radiator communicating 
with the upper and lower parts of said casing, 
the upper end of said radiator opening into 
the casing above the bottom of said gas cush 
ion, and means providing a passageway sealed 
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from said gas cushion and leading from the 
liquid surrounding the apparatus to the open 
ing into the upper end of said radiator. 

2. The combination with electrical appara 
tus immersed in a liquid within a casing, of a 
gas cushion above the liquid in the casing, an 
external heat radiator communicating with 
the upper and lower parts of said casing, 
the upper end of said radiator opening into 
the casing above the bottom of said gas cush 
ion, and a wall spaced inside said casing and 
sealing said gas cushion from the opening 
into the upper end of said radiator. 
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3. The combination with electrical appara 
tus immersed in a liquid within a casing, of 
a gas cushion above the liquid in the casing, 
a plurality of external heat radiators com 
municating with the upper and lower parts 
of said casing, the upper ends of said radia 
tors opening into the casing above the bottom 
of said gas cushion, and a cylindrical wall 
spaced inside said casing, the upper edge of 
said inner wall being sealed to said casing 
above the openings into the upper ends of 
said radiators, and the lower edge of said in 
ner wall extending below said gas cushion. 
In witness whereof, I have hereunto set my 

hand. 
WALTER S. MOODY. 
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