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This invention relates to stationary electrical 
induction‘ apparatus, and more particularly to a 
cooling device for such apparatus. 

In. the construction of all but the smaller size 
transformers, it is universal practice to provide 
some type of cooling system for the transformer 
in order to conduct away the. heat generated ‘by 
the electrical losses of the transformer. 

It is an object of my invention to provide a 
simple and economical arrangement for air cool 
ing stationary electrical induction apparatus, 
such as transformers. . 

It is a further object of my invention to pro 
vide a new and improved arrangement for pro 
viding forced circulation of air internally and 
externally of a transformer structure. 
In accordance with these objectives, my in 

vention provides a new and improved cooling 
structure for a transformer in which an electric 
motor drives two sets of fan blades, one set of 
blades providing for the internal circulation of 
air within the transformer, while the other set 
of fan blades provides the external circulation of 
air about the transformer structure. ~ 
The features of my invention which I ‘believe 

to be novel are set forth with particularity in 
the appended claim. My invention itself, how 
ever. both as to its organization and use, together 
with further objects and advantages thereof, may 
best be understood by reference to the following 
description taken in connection with. the accom 
panying drawing in which the single ?gure repre 
sents a front elevation, partially cut away, of a 
transformer equipped with the forced air cooling 
means .Of my invention. 

Referring now to the drawing, there is shown 
a transformer tank 1 containing a magnetic core 
I having. winding. legs 3 and 4 which are con 
nected atxthe top and bottom, respectively, by 
yoke members 5 and 6. Each of the leg mem 
bets 3 and .4 is provided with an electrical wind 
ing which may consist of a plurality of concern 
trio cylindrically~wound coils l, :8, and 9. such as 
are: illustrated in a partially cutaway view on 
winding leg .3, ‘These coils maybe connected to 
gather in any desired manner to achieve what 
ever electrical characteristics are desired. The 
particular electrical relation existing between 
the various coils-is- not pertinent to my inven 
tion. Cylindricallv-wound coils 1,8, and v9 are‘ 
separated from each other by suitable axial 
spacers- (notshown) so as to maintain axial ducts 
in for a purpose to be hereinafter described. 
The coils :8 and s on each winding leg are sur 
rounded on their outer periphery by a cylinder 
H of insulating material. 
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Conccntrically mounted about the core and 
winding assembly is a double-walled ba?le ii. 
The outer wall 13 of the baffle is mounted in 
spaced relation to the wall of the transformer 
tank I by any suitable means, such as brackets, 
while the inner wall 14 ofthe ba?le is mounted 
in spaced relation to the surface of insulating 
cylinders‘ i I, and conforms in shape generally to 
the outer contours of insulating cylinders H. 
Thus an air duct is provided between the outer 
wall 13 of the braille and the inside surface of 
the transformer tank, and also between the inner 
wall H of the bai?e and the outer surface of 
insulating cylinders H. 
A metal hood I5 surrounds the top of the 

transformer tank and extends downwardly for 
the greater part of the height of the transformer 
tank structure. The ‘hood I5 is spaced away 
from the exterior of the transformer tank struc 
ture to provide’ a chamber through which air 
may circulate. 
In order to provide both internal and external 

air circulation in accordance‘ with my invention, 
there is vertically mounted on top of the hood l'5 
an electric motor is having rig-idly attached to 
its shaft two sets of fan blades I1 and I8, respec 
tively. 
As will be seen from the drawing, fan blades 

H are contained within the chamber formed 
between the exterior of the tank I and the hood 
l5, whereas» fan blades it are contained within 
the chamber formed by the inside surface of the 
tank casing and the outside wall I; of baille II. 

It is preferable that the direction of air flow 
on the outside and inside surfaces of the trans 
former casing should be in opposite directions in 
order to provide counter-?ow cooling; that is, 
the direction of air ?ow in the chamber formed 
between hood l5 and. the outer surface of tank 
vI should be opposite to the direction of air flow 
in the chamber formed ‘between the inner surface 
of tankl and the outer wall 13 of baffle 12. This 
is shown by the air direction '?'ow arrows in the drawing. 
Fan blades l1 cause air to be drawn in from 

the atmosphere and to be force-circulated 
through the chamber formed between hood‘ l5 
and the exterior surface of transformer tank 1. 
While circulatmg through this chamber, the vair 
passes over cooling tubes 1-8 through which the 
internal air .of the transformer tank circulates. 
as will be hereinafter explained. The circula 
tion of the external .air around the cooling tubes 
l9 and around the exterior surface of tank 1| 
conducts away heat from the transformer tank, 
and also from the cooling tubes l9. 
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Fan blades l8, which are mounted on the same 
shaft as fan blades ll, cause a circulation of the 
internal air of the transformer tank partly 
through the cooling tubes [9 and partly in prox 
imity to the walls of the transformer tank. As 
will be noted from an inspection of the air flow 
direction arrows, fan blades [8 cause air from 
inside the transformer tank to pass partly 
through the external cooling tubes I9 and partly 
through the chamber formed between the inside 
surface of the tank I and the outer wall [3 of 
baffle l2. This arrangement insures that all air 
in the transformer tank is either circulated 
through the cooling tubes [9 which have large 
heat-dissipation areas, or in close proximity to 
the walls of the tank which also have large heat 
dissipation areas. The air after having passed 
through the cooling tubes I9 or through the 
chamber between the inner surface of tank I and 
the outer wall E3 of bailie I2 then passes up 
wardly through the ducts H3 between the cylin 
drical windings l, 8 and 9, and also through 
the duct formed between the exterior surface of 
insulating cylinders H and the interior wall Id 
of the ba?ie I2. The air which passes into the 
duct between the insulating cylinders I l and the 
inside wall Ill of the ba?le l2 passes out through 
slots 28 in insulating cylinders II and thence 
through the duct formed between cylindrical 
coil windings 1 and 8 into the upper part of the 
transformer tank and back through the fan 
blades Hi again. It can be seen that ducts Ill 
and the duct between the exterior of insulating 
cylinders II and the radially inner surface of 
wall ill of the ba?le l2 are in parallel with each 
other with respect to the flow of air or other 
gaseous cooling ?uid through the encasing means 
or tank I. However, the ducts just mentioned 
are in series ?uid ?ow relationship with respect 
to the duct or chamber formed between the outer 
wall l3 of the baffle and the inner wall surface 
of the tank or encasing means I. 

Since an air-cooled transformer tank of this 
type is ordinarily operated at atmospheric pres 
sure, a certain amount of interchange of air oc 
curs between the air of the atmosphere and 
that inside the tank in order to maintain pres 
sure equilibrium. This interchange for pressure 
equalization may occur where the fan shaft 
enters ‘the transformer casing, if a relatively 
loose seal is used at this point. Alternatively, 
if, a'tight seal is employed at the point where 
the fan shaft enters the transformer casing, it 

obvious that breather means such as are well 
known ‘in the art could be mounted on the trans 
former casing to provide for pressure equaliza 
tion between the interior of the tank and the 
atmosphere. . 

In this connection, the internal fan 18 serves 
the additional purpose of preventing the depo 
sition of dust from the atmosphere on the wind 
ings l, 8, 9 of the transformer, thereby aiding 
in the quicker dissipation of heat from the wind 
ings. 

Thus, it can be seen that the dual fan system 
of my invention provides a fan element for cir 
culating air inside of the transformer tank and 
out through cooling tubes which surround the 
tank, and another fan element which provides 
for an external circulation of air around the ex 
ternal surface of the tank and around the ex 
ternal surface of the cooling tubes through which 
the internal air passes. Through the coopera 
tion of these two fan elements an internal and 
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an external circulation of air is provided, with 
both fan elements being driven by one motor. 
While there has been shown and described 

particular embodiments of my invention, it will 
be obvious to those skilled in the art that vari 
ous changes and modi?cations can be made 
therein without departing from the invention 
and, therefore, it is aimed in the appended 
claim to cover all such changes and modi?ca 
tions 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: 
A cooling means for an apparatus contained 

within an encasing means comprising a motor 
mounted adjacent said encasing means, a shaft 
turned by said motor, two sets of fan blades 
displaced axially from one another on said shaft, 
a hood enclosing said encasing means but spaced 
therefrom to form a shallow chamber about said 
encasing means, said hood having openings for 
the entrance and exit of atmospheric air, one 
of said sets of fan blades being positioned with 
in said chamber to circulate air in said cham 
ber, said second set of fan blades being posi 
tioned interiorly of said encasing means to cir 
culate a gaseous cooling ?uid within said en 
casing means, a double-walled baffle positioned 
between the interior wall surface of said encas 
ing means and the exterior surface of said ap 
paratus, said baiile having a radially outer axial 
ly-extending wall conforming substantially to 
the shape of the axially-extending inner wall 
surface of said encasing means and extending 
for a substantial part of the length thereof but 
being displaced from said axially-extending in 
ner wall surface sufficiently to provide a shal 
low ?rst duct for the passage of said gaseous 
cooling ?uid, said baffle having a radially inner 
wall substantially conforming in shape to the 
portion of the outer surface of said apparatus 
which extends axially of said encasing means 
but displaced from said outer surface of said ap 
paratus su?iciently to provide a shallow second 
duct for the passage of said gaseous cooling ?uid 
between the radially inner surface of said in 
ner wall of said ba?le and said outer surface of 
said apparatus, said baffle having a ?rst radial 
ly extending wall portion adjacent but displaced 
from an end of said encasing means, said ?rst 
radially extending wall portion joining to 
gether said radially inner and outer axially-ex; 
tending walls of said ba?ie to restrain passage 
of cooling fluid between said inner and outer 
Walls of said ba?ie, the spaced arrangement of 
said ?rst radially extending wall portion from 
the adjacent end of said encasing means per 
mitting fluid flow between said ?rst and second 
ducts at said end of said encasing means, said 
ba?ie having a second radially extending wall 
portion axially displaced beyond the end of said 
apparatus and adjacent but displaced from an 
opposite end of said encasing means, said sec 

_ ond radially extending wall portion being at 
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tached to said radially outer wall of said baffle 
and enclosing the area de?ned by said outer wall, 
said second set of fan blades being positioned 
between the axially outer surface of said sec 
ond radially extending wall portion and the end 
wall of said encasing means, said second radial 
ly extending wall portion being apertured ad 
jacent said second set of fan blades to permit 
passage of said gaseous cooling ?uid to said 
second set of fan blades from said second duct, 
said second set of fan blades providing a cir 
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culation of said gaseous cooling ?uid in a se 
ries path comprising said ?rst and second ducts, 
and axially extending radiating tubes within 
said chamber, one end of said radiating tubes 
connected to said encasing means axially be 
tween said second radially extending wall por 
tion and the adjacent end of said encasing 
means, and the other end of said tubes connected 
to said encasing means axially between said ?rst 
radially extending wall portion and the adja 
cent end of said encasing means, said second 
set of fan blades providing circulation of said 
gaseous cooling ?uid through said tubes. 

EDWARD D. TREANOR. 
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