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This invention relates to transformers and par 
ticularly to cooling systems for transformers. 
In power transformers, large quantities of heat 

are generated in the core members and coils. The 
5 heat generated is generally transferred to a cool 

ing means by the circulation of an insulating and 
cooling medium between the core member and 
the coils and the cooling means. 
Since the heat generated in the windings of the 

l0 transformer varies with the load on the trans 
former, it is desirable to provide for varying the 
rate of flow of the cooling medium to effectively 
dissipate the heat generated under the different 
loads. Furtherit is desirable to circulate the cool ling medium directly through the coils under 
pressure to effectively cool the unit, since the 
heat is mainly generated in the coils. 
An object of this invention is the provision of a 

cooling System for obtaining circulation of a cool 
20 ing medium through the coils of a transformer. 

Another object of this invention is the provision 
of apparatus for obtaining a thermal circulation 
and a forced circulation of a cooling medium 
through the coils of a transformer. 

25. A more specific object of this invention is the 
provision of apparatus for obtaining a thermal 
circulation and a forced circulation of a cooling 
medium through the coils of a transformer, the 
thermal circulation being adapted to function in 

80 dependently of the forced circulation. 
A further object of this invention is the pro 

vision in a transformer case of a high velocity dis 
charge orifice for discharging a cooling medium to 
a cooling means whereby the cooling medium is 

is delivered to and passes through the transformer coils under pressure. 
This invention, together with other objects, may 

be better understood by the following description 
when taken in conjunction with the accompany 

40 ing drawings, in which: 
Figure is a sectional elevational view of a core 

type transformer in a case constructed in accord 
ance with the teachings of this invention: 

Fig. 2 is a cross-Section of the transformer and 
45 case taken along the line II-II of Fig. 1; 

Fig. 3 is a cross-section of the transformer and 
case taken along the lineIT-II of Fig. 1; 

Fig. 4 is a sectional elevational view of a shell 
type transformer in a case constructed in accord 

50 ance with the teachings of this invention; 
Fig. 5 is a cross-section of the transformer and 

case taken along the line W-W of Fig. 4; 
Fig. 6 is a similar view of Fig. 4 taken along the 

line V-VI; and 
55 Fig. 7 is an enlarged cross-sectional view of 

(C. 15-361) 

the coils and core members of the transformer 
shown in Fig. 5 taken along the line VII-VII. 

Referring to the drawings, and particularly to 
Fig. 1, this invention is illustrated by reference to 
a core type transformer O. The transformer 0 
comprises a core and spaced coils 2 disposed in 
Spaced relation to and in a case 3. The core and 
coil assembly is supported in spaced relation in 
the case by means of suitable supports f4, such 
aS Wood or other insulating material, and is in 
1nersed in oil, chlorinated diphenyl or some other 
Suitable cooling and insulating medium 5. 
The enclosing case 3 comprises a bottom 6, 

side walls 7 and a top 8 welded together to 
provide a Sealed unit. 

In Order to provide a definite circulating path 
for the circulation of the cooling medium, a de 
pending wall 9 is disposed in the case 3 above 
the core and coil assembly. The depending wall 
9, as shown in Fig. 2, is positioned across the 
case 3 near its top, and, as shown in Fig. 1, ex 
tends from one end of the case to a point approxi 
mately near the end of the core and coil assembly 
providing a channel 9 above the core and coil assembly. 
In order to effectively cool the cooling medium, 

Cooling means, such as a plurality of radiator 
tubes 20, are so carried by one end of the case 
3 that one end of the tubes communicates with 

the channel 9, and the other end of the tubes con 
municates with the lower portion of the case 3 
to effect a circulation path for the cooling medium 
from the channel to the lower part of the case. 
In order to provide for a high velocity discharge 

of the insulating medium into the channel 9 for 
forcing the cooling medium through the radiator 
tubes 20 to the lower portion of the case under 
preSSure, a depending curved plate 2, as illus 
trated in Figs. 1 and 2, is positioned on the under 
side of the top 8 of the case between the top 
8 and the depending wall 9. The plate 2 ex 

tends across the width of the case providing a 
constricted area across the case through which 
the insulating medium flows. A plate 22 carried 
by the side wall 7 and so shaped as to form a 
well 6 having an opening 5 therein, as shown in 
Figs. 1 and 3, is provided near the top of the case 
and projects outwardly from the side wall f T into 
the constricted area between the depending wall 
f3 and the depending plate 2 f. The Outer ends 
cf the plate 22 and the depending plate 2 are 
in spaced relation and cooperate to provide a 
constricted high velocity discharge orifice 8 for 
discharging the cooling medium into channel 9. 
A pump 23 is disposed in the well 6 with its in 
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2 
take orifice 4 positioned in the opening 5 formed 
in the plate 22 and is mechanically Connected to 
and designed to be operated by a motor 24 carried 
on the case 3 for providing a forced circulation 
of the cooling medium through the high velocity 
discharge orifice 8, channel 9, and radiator tubes 
20 to the lower portion of the case 3. 
The motor 24 is adapted to be actuated by some 

suitable means (not shown) in response to pre 
determined temperatures within the windings of 
the transformer. If the temperature of the core 
and coil assembly is not high enough to cause 
an operation of the motor 24, a thermal or con 
vection circulation of the insulating medium in 
the case is accomplished by means of a thermo 
syphon discharge orifice disposed between the 
outer end of plate 22 and the depending wall 9. 
Since most of the heat in the transformer is 

generated within the coils, it is desirable to pro 
vide for circulating the cooling medium-through 
the coils to effectively cool them. The coils 2 
are mounted in spaced relation about the core, 
spacers 25 being provided between the coils in the 
usual manner for permitting a circulation of the 
cooling medium between the CollS. 

In order to insure a circulation of the cooling 
medium through the Spaced coils, a barrier 26 
is provided around the inside of the case 3, as 
shown in Fig. 3. In general, the barrier 26 
conforms to the shape of the core and coil as 
sembly and is so disposed that there is only a 
slight space 3 between the outer periphery of the 
coils f2 and the inner surface of the barrier 26 
for the circulation of the cooling medium between 
the coils and the barrier. The barrier 26 may 
be of Wood or any other Suitable material, and 
preferably extends throughout the length of the 
coils for insuring a circulation of the cooling 
medium in close contact with, and through the 
coils. 
A modification of this invention is shown in 

Fig. 4 in which this invention is illustrated as ap 
plied to a shell type transformer. In this modi 
fication, the case construction is substantially the 
same as that illustrated in Fig. 1. 

In practice, the coils 2 are mounted in spaced 
relation in Order to permit a circulation of the 
cooling medium therethrough. This may be ac 
complished by providing spacers 25 between the 
coils. When assembled, the core and coil assem 
bly is so positioned in the case that the cooling 
medium will tend to flow through the spaced coils 
when circulated in the case. The core and coil 
assembly may be supported in position by means 
of suitable supports, such as Wood blocks 4. 
In order to insure a circulation of the cooling 

medium 5 through the spaced coils 2, an oil 
tight barrier 2 is so disposed around the core 
of the transformer as to effectively block the space 
between the core and the case. In this modifica 
tion, the barrier comprises a strip of medium 
hard felt or other suitable material carried by the 
Woodblock 28 positioned between the core and 
the end frame 29 of the transformer as shown in 
Fig. 7, and tightly engages the bottom 6, side 
walls, and depending wall 9 of the case. 

In operation, when the transformer is con 
structed as explained hereinbefore, a thermal or 
Convection circulation of the cooling medium is 
accomplished under normal operating conditions 
through the thermo-Syphon discharge orifice . 
The Warm insulating medium rises from one end 
of the core and coil assembly and passes through 
the thermo-Syphon orifice and channel 9 to the 
radiator tubes 20 as shown by the dotted arrows 

2,125,138 
in Fig. 1. The heat of the cooling medium is ef 
fectively dissipated in the radiator tubes since 
they are exposed to the surrounding atmosphere. 
Where desirable, some suitable means such as a 
fan (not shown) may be employed to force a 
blast of air over the radiator tubes to assist in 
dissipating the heat. 
The cooled insulating and cooling medium is 

discharged from the lower ends of the radiator 
tubes into the lower portion of the transformer 
case to the other end of the coils of the trans 
former. Because of the barrier sleeve 26 pro 
vided in the core type transformer, as illustrated 
in Fig. 1, or the barrier 27 positioned about the 
core member of the shell type transformer, illus 
trated in Fig. 4, the cooling medium is caused to 
circulate only through the coils of the shell type 
transformer, and in close contact with and 
through the coils of the core type transformer, 
thus effectively cooling the coils, 
Under heavy load conditions, the thermo 

Syphon circulation of the cooling medium is in 
effective for dissipating all of the heat generated 
in the core and coils of the transformer. When 
the temperature of the coils is increased to a pre 
determined value, the motor 24 is energized to 
actuate the pump 23 and cause a forced circu 
lation of the insulating and cooling medium. 
As illustrated by the solid arrows in Fig. 1 of 

the drawings, the warm cooling medium is 
pumped from one end of the core and coil as 
Sembly through the pump 23. The pump forces 
the cooling medium through the high velocity 
Orifice 8 into the channel 9 under pressure. The 
cooling medium passes from the channel 9 
through the radiator tubes 20 to the lower por 
tion of the case 3 and the other end of the coils 
under pressure. 
The forced discharge of the cooling medium 

from the high velocity orifice 8 causes an increase 
in the thermo-Syphon discharge of the cooling 
medium from the thermo-syphon orifice 7. Un 
der these conditions, both the thermo-syphon and 
the forced circulation of the cooling medium for 
delivering the cooling medium under pressure to 
the Coils is the same for both the core and shell 
type transformers. 
By providing a forced circulation of the cooling 

medium through the coils of the transformer, the 
transformer is efficiently cooled. The thermo 
Syphon circulation of the cooling medium is effec 
tive for Satisfactorily dissipating the heat gen 
erated in the coils under partial load conditions 
while the forced circulation of the cooling me 
dium is effective for dissipating the heat gener 
ated under heavy load conditions. The coopera 
tion between the thermo-syphon discharge orifice 
and the high velocity discharge orifice gives a 
more thorough circulation of the cooling medium 
than heretofore obtained. These features, to 
gether with the provision of the barrier sleeve 
about the core and coil assembly, insure a forced 
circulation of the cooling medium through the 
transformer coils. 
Although this invention has been described 

with reference to a particular embodiment there 
of, it is, of course, to be understood that other 
and various modifications thereof are possible. 
It is, therefore, not to be restricted except insofar 
as is necessitated by the prior art and the scope 
of the appended claims. 

I claim as my invention: 
1. In a cooling system for transformers pro 

vided with a case having a top, bottom, end and 
side walls, coils mounted in the case, and a cool 
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2,125,588 
ing medium for circulating through the coils, in 
combination, radiator tubes for controlling the 
temperature of the cooling medium associated 
With the case, a depending wall in the case ex 
tending across the case between the side Wals 
from one end wall above the coils providing a 
channel within the case for delivering the cooling 
medium to the radiator tubes, a depending plate 
extending across the case between the side walls 
and projecting downwardly from the top of the 
case towards the depending wall to cooperate 
with the depending wall and the side walls to 
provide a constricted opening into the channel, 
a plate projecting outwardly from the other end 
Wall and extending across the case above the 
coils substantially into the constricted opening, 
the plate cooperating with the depending plate, 
the depending wall and the side walls to provide 
a plurality of orifices extending across the case 
between the side walls for discharging the cooling 
medium through the constricted opening into the 
channel, means for drawing the cooling medium 
from one end of the coils and discharging it 
through one of the orifices into the channel to 
force it through the radiator tubes and deliver 
it to the other end of the coils under pressure, 
the cooling medium being thereby caused to cir 
culate through the coils under pressure, another 
of the orifices providing for a syphon discharge of 
the cooling medium into the channel while the 
cooling medium is being discharged under pres 
sure from the other orifice, said syphon discharge 
being disposed for a syphon circulation of the 
cooling medium through the coils independently 
of the pressure discharge when the pressure dis 
charge fails, and a barrier disposed about the 
core and coil assembly between the assembly and 
the depending wall and case for insuring circu 
lation of the cooling medium through the cois 
when delivered to said other end of the coils. 

2. In a cooling system for transformers pro 
vided with a case having a top, bottom, end and 
side walls, coils mounted in spaced relation in 
the case, and a cooling medium for circulating 
through the coils, in combination, a barrier sleeve 
in spaced relation to the coils, radiator tubes for 
controlling the temperature of the cooling me 
dium associated with the case, a depending wall 
in the case projecting outwardly from one end 
Wall of the case and extending across the case 
between the side walls above the coils providing 
a channel within the case for delivering the 
cooling medium to the radiator tubes, a depend 
ing plate extending across the case between the 
side walls and projecting downwardly from the 
top of the case towards the depending wall to 
cooperate therewith and with the side walls to 
provide a constricted opening into the channel, a 
plate projecting Outwardly from the other end 
wall and extending across the case above the 
coils substantially into the constricted opening, 
the plate cooperating with the depending plate, 
the depending wall and the side walls to provide 
a plurality of orifices extending across the case 
between the side Walls for discharging the COoling 
medium through the constricted Opening into the 
channel, one of the Orifices disposed to provide 

S 
a high velocity discharge into the channel, means 
for drawing the cooling medium from one end 
of the coils and discharging it through said one of 
the orifices into the channel to force it through 
the radiator tubes and deliver it to the other 
end of the coils under pressure, another of the 
orifices providing a syphon discharge for a ther 
mal circulation of the colling medium from the 
coils to the channel independently of the func 
tioning of said one of the orifices, the high velocity 
discharge from said one of the orifices function 
ing to increase the Syphon discharge of the cool 
ing medium from the other orifice into the chan 

5 

O 

nel and increase the circulation of the cooling 
medium, the cooling medium being thereby caused 
to circulate under pressure between the Spaced 
coils and between the coils and the barrier sleeve. 

3. In a cooling system for transformers pro 
vided with a case having a top, bottom, end and 
Side Walls, a shell type core and coil assembly 
mounted in Spaced relation in the case, and a 
cooling medium for circulating through the coils, 
in combination, radiator tubes for controlling the 
temperature of the cooling medium associated 
with the case, a depending wall in the case pro 
jecting outwardly from One end wall of the case 
and extending across the case between the side 
Walls above the coils providing a channel within 
the case for delivering the cooling medium to the 
radiator tubes, a depending plate extending 
across the case between the side walls and pro 
jecting downwardly from the top of the case 
towards the depending wall to cooperate there 
with and with the side Walls to provide a con 
stricted opening into the channel, a plate pro 
jecting outwardly from the other end wall and 
extending across the case above the coils into 
the constricted opening, the plate cooperating 
with the depending plate, the depending wall and 
the side walls to provide a plurality of orifices 
extending across the case between the side walls 
for discharging the cooling medium through the 
constricted opening into the channel, one of 
the orifices providing a high velocity discharge 
of the cooling medium into the channel, means 
for drawing the cooling medium from one end of 
the coils and discharging it through said one 
of the orifices into the channel to force it through 
the radiator tubes and deliver it to the other end 
of the coils under pressure, another of the orifices 
providing a syphon discharge for a thermal cir 
culation of the cooling medium from the coils to 
the channel independently of the functioning of 
said one of the orifices, the high velocity dis 
charge from said one of the orifices functioning 
to increase the syphon discharge of the cooling 
medium from the other orifice into the channel 
and increase the circulation of the Cooling me 
dium, and a barrier disposed about the core and 
coil assembly between the assembly and depend 
ing wall and case for preventing a circulation of 
the cooling medium between the core assembly 
and the case, the cooling medium being thereby 
caused to circulate under pressure through the 
coils. 

FRED J, WOGEL. 
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