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This invention relates to vaporization cooling and more 
particularly to improvements in the vaporization cooling 
of electrical apparatus such as transformers. 
By vaporization cooling is meant using the latent heat 

of vaporization of a liquid rather than its specific heat for 
cooling purposes. In such systems the vapor is condensed 
in a cooler and the liquid returned to the area or part 
to be cooled by vaporization, the cycle or circulation be 
ing maintained by a pump. 

In accordance with this invention, the pump is elimi 
nated and by a special arrangement of finned cooling tubes 
containing a volatile liquid the cooling cycle is self 
repeating. 
An object of the invention is to provide a new and im 

proved cooling system. 
Another object of the invention is to eliminate the pump 

or its equivalent in a vaporization cooling system. 
A further object of the invention is to provide a simple, 

efficient, long lived vaporization cooling system having no 
movable mechanical parts. 
The invention will be better understood from the fol 

lowing description taken in connection with the accom 
panying drawing and its scope will be pointed out in the 
appended claims. 

In the drawing, 
FIG. 1 is an elevational sectional view through a trans 

former embodying the invention, 
FIG. 2 is an enlarged side view of one of the finned 

cooling tubes, and 
FIG. 3 is an enlarged view of the inner end of such a 

finned tube. 
Referring now to the drawing, and more particularly to 

FIG. 1, there is shown therein a transformer 1 compris 
ing a core and coil assembly 2 enclosed in a sealed tank 
3. Extending through walls of the tank 3 are a plurality 
of finned cooling tubes 4. As shown, these tubes are in 
clined upwardly from their inner ends to their outer ends 
and their inner ends are staggered so that the higher ones 
are longer than the lower ones. However, in all cases 
the inner ends of the tubes are vertically over the core 
and coil assembly 2. 
As shown more clearly in FIG. 2, the tubes 4 are sealed 

and are partially filled with any suitable volatile liquid 
5. A preferred composition is trichlorotrifluoroethane 
(CaClFs). The portions of the tubes 4 extending outside 
the wall of the tank 3 are provided with axially spaced 
cooling fins 6 extending radially in all directions from 
the tube. 
As shown more clearly in FIG. 3, the portion of the 

tube 4 inside the tank is preferably but not necessarily pro 
vided with upwardly extending fan-like fins 7. 

in operation, there is a body of any suitable cooling and 
insulating fluid 8 in the tank 3 which has a boiling point 
at the approximate desired operating temperature consider 
ing all system parameters. A preferred composition of 
this insulating and vaporization cooling material is per 
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fluorocyclic ether (CFO). Thus this fluid when in 
liquid phase and in contact with the core and coils will 
be vaporized, the latent heat of vaporization serving to 
extract heat from the core and coil. The vaporized fluid 
on rising condenses on the fan-like fins 7 of the tubes 4, 
then runs down their surfaces and collects on the bottom 
of the respective tubes along which it runs until it drops 
off as liquid and falls onto the core and coils where it is 
revaporized and the cycle is repeated. 

Heat is removed from the entire apparatus through the 
operation of the volatile liquid 5 in the tubes in that as 
the vaporization cooling fluid 8 condenses on the fins 7 
and gives up its heat thereto the volatile liquid 5 or a part 
thereof becomes heated and volatilized and rises and passes 
out to the outer end of the tubes 4 where it is cooled by 
the fins 6 in the relatively cool ambient air of the atmos 
phere whereupon it recondenses and runs back by gravity 
as relatively cool liquid to the inner end of the tubes 4 
thus maintaining them at a temperature below the con 
densing temperature of the vaporization cooling fluid 8. 

If desired or found necessary, a trough-like receptacle 
9 may be supported or hung below and parallel with the 
inner portions of the tubes 4 so as to catch any condensate 
dripping from the bottom of the tubes 4 before it reaches 
the end thereof, such collected condensate will then run 
down the trough to its lowermost inner end and drip onto 
the core and coils. 

It is desirable to prevent condensation of the vaporiza 
tion cooling fluid 8 on the inner tank walls but in the event 
that condensed vapor collects as liquid at the bottom of 
the tank it can be returned to the top of the core and coil 
by any suitable means such as a pump and conduit. 
While there has been shown and described a particular 

embodiment of the invention, it will be obvious to those 
skilled in the art that changes and modifications may be 
made without departing from the invention, and therefore 
it is intended by the appended claims to cover all such 
changes and modifications as fall within the true spirit and 
scope of the invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. In combination, a sealed transformer tank contain 

ing a core and coil assembly, a volatile insulating liquid 
in said tank insufficient in liquid volume to effect ap 
preciable immersion of said assembly, said insulating 
liquid being vaporizable at a predetermined desired tem 
perature at which said core and coil assembly are to be 
maintained, a plurality of sealed cooling tubes partially 
filled with a volatile cooling liquid, said tubes extending 
through a wall of said casing, said tubes being inclined up 
wardly from their inner ends to their outer ends, the 
inner end of each tube being vertically above said core 
and coil assembly, axially spaced fins attached to said 
tubes outside said tank and extending radially therefrom 
in all directions, and axially spaced fins attached to said 
tubes inside said tank and extending radially thereof in 
all upward directions only, whereby vapors of the in 
sulating liquid in said tank are condensed on the inner 
ends of said tubes and said upwardly extending fins and 
the condensed liquid runs along the bottoms of said tubes 
to their inner and lowermost ends and drips off onto said 
core and coil assembly there to be revaporized by the 
heat of said assembly and cool said assembly by vaporiz 
tion. 
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2. The combination as defined in claim 1 in which there 
is a trough beneath each tube inside said tank and parallel 
therewith for collecting liquid condensate dripping from 
the bottom of said tube before it reaches the inner end 
of said tube and discharging it above said core and coil 
assembly. 

3. The combination as defined in claim 1 in which some 
of said tubes are above others, the higher tubes being 
longer on the inside of said tank than the lower tubes. 
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