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To al? whom it may concern: 
Be 1t known that I, ELIHU THOMSON, a citi-v 

zen of the United States, residing at Swamp 
scott, in the county of Essex and State of Mas 
sachusetts,have invented certain new and use 
ful Improvements in Cooling Transformers, of 
which the following is a specification. 
The present invention is designed particu 

larly _for transformer sub ~ stations of corn 
paratlvely large capacity, where, if a number 
of transformers are massed together in a sin~ 
gle chamber, or if the transformers be of un 
usually large size, caution must be taken to 
prevent excessive heating, especially whenv 
the station is kept in operation during the 
entlre day as is often the case. The highest 
efficiency 1s obtained with `a transformer 
when the conductors under load are cold.v 
Il_[eating impairs its efficiency and also lessens 
its durability, especially if permitted to be 
come considerable. Furthermore the insu 
lating qualities of the insulating materials 
used in the transformer are much less at high 
temperatures, and even oil itself is not so 
good an insulator when hot. It is therefore 
the design of this invention to preserve the 
transformer comparatively cool, thus secur 
ing the advantages indicated, and this I ac 
complish by exposing oil or other insulating 
duid in which the transformer is immersed to 
some special artiûcial cooling medium which 
may be passed through the oil, or through 
which the oil itself may be circulated as here 
inafter more particularly set forth. 

Heretofore it has been customary to im 
merse transformers in oil contained within a 
`metal casing, whereby heat is conducted and 
radiated away from the transformer. But 
there are many installations where such means 
of cooling are impractioable or insufficient, as 
for lnstance, where transformers are built 
into the walls of buildings or located in un 
derground chambers, where the casing cannot 
be ventilated, or where, with large transform 
ers immersed in oil, insufficient radiating sur 
face is obtainable to prevent overheating.4 
For such installations as these it is specially 
desirable to provide an artificial cooling me 
dlum as contemplated in the present inven 
tion. '  

In the drawings Figures 1 and 2 are sec 

tional views, showing two ways in which the 
desired cooling may be effected, but it will be 
understood that other dispositions may be em 
ployed as may prove most convenient in any 
given'case. 

In the first of the arrangements, illustrated 
in Fig. 1, the upper and lower portions of the 
receptacle containing the transformers are 
connected by an external pipe or pipes, and 
the cooling medium being applied to a greater 
or less portion of said pipe causes a constant 
circulation of the fluid through the chamber, 
and around the transformers preserving them 
cool. For illustration the transformer station 
is'shown located in an underground chamber 
A, walled in with suitable masonry, and pro 
vided with a man-hole and cover L permit 
ting ready access thereto. Within the cham 
ber are arranged any desired number of trans 
formers T, supported on insulating blocks B, 
and immersed in an insulating ñuid C, pref 
erably oil. A pipe or system of pipes P, P', 
>which may be more or less extended as may 
prove convenient, is provided forming a pas 
sageway connecting the upper portion of the 
chamber with its lower portion, and this pipe 
is filled with oil as well as the transformer re 
ceptacle. A greater or less portion of this pipe 
system is exposed to a cooling medium, which 
of course cools the oil in its immediate neigh 
borhood, and gives rise to a continuous circu 
lation throughout the casing, inasmuch as the 
iiuid in becoming heated tends to rise passing 
out at the upper end of the pipe, and being 
replaced by cooler material ventering at the 
other end. In Fig. l a pipe W, which may be 
part of a city water system, contains the cool 
ing medium, and the pipeP is expanded into 
a casing surrounding it as shown. In actual 
practice it would be better to arrange the cyl 
inder D at a higher level than is illustrated, 
say around the pipe P, so that the oil or other 
Huid cooled in the cylinder may fall there 
from through the pipe P', being replaced by 
heated oil coming through pipe P. 
In the arrangement shown in Fig. 2 the cool~ 

ing medium is introduced directly inside the 
transformer casing and passed through the oil 
therein. Here K represents the casing con 
taining the transformer, filled with an insu 
lating fluid as before. Through the pipes P, 
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P’ is passed a onrrentof cold Water or other 2. The combination with a receptacle con 
cooling fluid. This will abstract the heat taining one or more transformers surronnd~ 

_ from the interior of the casing and keep the ed by an insulating Huid, of a pipe passing x5 
apparatus in good Working condition. through said chamber and fluid, and means 

5 “That I claim as new, and desire to secure for causinga cooling medium to iiow through 
by Letters Patent, ism _ said pipe, substantially as described. 

l. The combination of a receptacle orcham- In witness whereof I have hereunto set my 
ber containing one or more transformers snr- hand this 29th day of January, 1892. 
rounded by oil or like insulating fluid, with a ELII-IU THOMSON. 

1o cooling medium circulating in a pipe passing ÑVitnesscs: 
through a greater or less portion of the fluid, JOHN WV. GIBBONEY, 
as set forth. BENJaMIN B. HULL. 


