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This invention relates to distribution transformers and, 
more particularly, to hermetically sealed distribution 
transformers. 
As is‘ well known to those skilled in the transformer 

art, many fail‘ures‘of distribution transformers, in use, 
-are due to the entrance of moisture and other contam 
Linants into the‘ sealed interior of the transformer. Many 
'present~day transformers comprise a‘ tank member into 
which is mounted the core and coil unit. A quantity of 
dielectric liquid is then placed‘in‘ the tank and a cover 
mounted‘ on the top thereof. The cover is usually sealed 
'to the tank with some type ‘of gasket by means of clamp 
jingqbands or clamping ‘bolts. Also, as is well known, 
hand holes are usually provided in the cover’to allow in 
l’spection‘of the transformer interior without removing 
-the cover. Of course, the hand holes are also provided 
with ‘covers which are sealed to the main cover by a 
‘t‘gasket, and clamping bolts. While tank’cover's‘ and hand 
‘hole covers may be adequately‘test‘ed during‘production 
for effective sealing, there is no practical means to test 
‘for ‘effective sealing of these covers once the customer 
has‘ removed either cover for inspection of the trans 
former. As a consequence, many transformers presently 
‘in use are not properly sealed. The lack of proper seal 
ing allows moisture and other contaminants to enter, 
shortening the effective life of the transformer. The 
“moisture and ‘contaminants, in ‘general, weaken the di 
electric material of the transformer, such‘that the trans 
‘,former ‘will fail when subjected to an {otherwise harm 
‘l'e‘ss o‘ver"voltage. Of- course, as is well known, the 
‘effect of moisture and other contaminants on the dielec 
tric ina‘te‘rialiiof- the transformer causes progressive Weak 
‘ening of such dielectric mater1al; 

Another well-recognized problem in today’s distribu 
tion,‘ transformer is the air pocket‘ in the top of the 
transformer tanks‘ As is well understood, the transfor 
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qmer tank is usually only ?lled part way with dielectric ‘ 
liquid having an air pocket in the upper portion of the 
transformer tank. This air pocket allows for the eX— 
pansionof the liquid due to temperature changes during 
the operation of ‘the transformer. However, the ‘air 
pocket requires'that the transformer be constantly main 
,tained in an‘upright position to prevent trapping of air 
bubbles in the electrical coil. As is well known, air 
‘bubbles in‘the coil structure will often cause the trans 
former to fail during service. 

It is therefore one object of this invention to provide 
‘an improved distribution transformer which is hermeti 
cally sealed. 
A further object of this invention is to provide a her 

metically sealed transformer which is completely ?lled 
with a dielectric liquid. 
A still further object of this invention is to provide 

an improved hermetically sealed distribution transformer 
having a substantially form-?tting casing. 
. .Yet‘ another object of this invention is to provide an 
improved distributionv transformer which is smaller in 
size and lighter in weight than conventional transformers 
ofequivalent ‘rating. 
, In carrying out this ‘invention in one preferred form, 
a novel, hermetically sealed, distribution transformer is 
‘provided, having a substantially form-?tting central hous 
ing which surrounds four sides of the transformer core 
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vspective bushings. 

‘16. 
45 :vided on the central portion 12, while a hanger bracket 

3,233,198 
Patented Feb. I, 1966 me 
.2. 

and coil unit. A pair of cooling ?anges are hermetically 
attached to opposite sides of the central housing, closely 
conforming to the shape of the core and coil unit, thereby 
forming a hermetically sealed enclosure. High voltage 
bushings and low voltage bushings are hermetically sealed 
to the hermetically sealed enclosure. High and low volt 
age winding leads are internally connected to their re 

The interior of the enclosure is com 
pletely ?lled with a dielectric cooling liquid. 
The invention which is sought to be protected will be 

clearly pointed out and distinctly claimed in the claims 
appended hereto. However, it is believed that this inven 
tion and the manner in which its objects and advantages 
are obtained, as well as other objects and advantages 
thereof, will be more fully understood from the follow 
ing detailed description of a preferred embodiment 
thereof, especially when considered in the'light of the 
accompanying drawings, in which: 
FIGURE 1 is a perspective view of a hermetically 

sealed transformer according to a preferred form of the 
invention; ' ' 

FIGURE 2 is a side view of the hermetically sealed 
transformer of FIG. 1; and 
FIGURE 3 is ‘an exploded perspective view of the 

hermetically sealed transformer of FIG. 1 showing a 
preferred form of construction thereof. 

Reference will now be made to the drawings for a 
detailed description of the present preferred embodiment 
‘of this invention, in accordance with the patent statutes. 
Like numerals will be used to indicate like parts through 
‘out the various views thereof. 

Referring ?rst to FIG. 1 of the drawings, there is 
shown a perspective view of a preferred embodiment of 
the hermetically sealed transformer of this invention. As 
can be seen from FIG. 1, the hermetically sealed trans 
former 10 comprises a substantially four-sided, central 
portion 12 having ?ange members 14 and 16 secured 
‘to opposite sides of the central portion 12. As can be 
seen the ?anges 14 and 16 are of greater extent than 
"the central portion 12. A pair of high voltage bushings 
18 and 20 are shown as mounted on ?ange 14, while a 
low voltage bushing 22 may be seen connected to ?ange 

In the usual manner, a lifting eye 24 may be pro 

26 may also be provided to facilitate the mounting of 
the transformer 10 on a pole in a manner Well under 
stood by those skilled in this art. 
FIGURE 2 shows in greater‘detail the internal con 

struction of the transformer 10, while FIG. 3 shows, in 
perspective view, the manner of constructing the preferred 
embodiment of the transformer. Referring ?rst to FIG. 2 
of the drawings, it may be seen that the transformer 10 is 
provided with a pair of ?lling plugs 28 and 30, one plug 
being on ?ange 16 while‘ the other plug is on ?ange 14. 
As will be well understood after the transformer 10 is 
completely assembled and hermetically sealed, a vacuum 
may "be pulled on one plug, for example, ?lling plug 28 
while ‘cooling dielectric liquid is fed into the interior of 
transformer 10 by means of the other ?lling plug 30. In 
this manner, as will be well understooththe entire interior 
of transformer 10 may‘ become completely ?lled with the 
dielectric cooling liquid, such that no trapped air will be 
‘contained within transformer 10. Thus, as will be readily 
vunderstood, the transformer 10 may be shipped in any 
convenient position, such as on its side orany other man 
ner. The elimination of the air pocket also eliminates the 
need for the transformer to be constantly maintained in 
an upright position. Further, as will be appreciated the 
transformer 10 may be readily mounted on a pole while 
the .pole is lying on the ground; thus, enabling simpler 
mounting of the hermetically sealed transformer of this 
invention without requiring dangerous work at the top 
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of a pole. A ground clamp may be provided for trans 
former 10, such as ground clamp 31 shown as connected 
to ?ange 14. ' 

Considering now FIG. 3 of the drawing, it may be seen 
that the central housing portion 12 is substantially a four 
sided, rectangularly shaped member in which is mounted 
the core and coil unit 32. Core and coil unit 32 may be 
?rmly secured within housing 12, in anyldesired manner. 
As will be understood core and coil unit 32 will generally 
comprise a core member of oriented magnetic strip steel 
and will have mounted thereon at least one preformed 

Of course, it will be apparent that any 
conventional core and coil unit may be utilized in the 
transformer of this invention. As can be seen from FIG. 
3, the central housing 12 conforms substantially ‘to the 
shape of the core and coil unit 32, being substantially 
form-?tting with reference to the core and coil unit. The 
high voltage leads 34 and 35 may be brought out from 
‘the coil of core and coil member 32 through an insulated 
high voltage lead support 38 as shown. In a similar man 
ner, the low voltage leads may be brought out from the 
coil of the core and coil unit 32. 

Cooling ?anges 14 and 16 are provided as hereinbefore 
speci?ed on opposite ends of the central housing 12. As 
may be seen from FIG. 3 the high voltage ?ange 14 com 
prises an inner ?ange 4t) and an outer ?ange member 42. 
The inner ?ange member 40 is provided with a substan 
tially rectangular-shaped opening which corresponds to 
the outer shape of the central housing 12 and is herme 
tically sealed to housing 12, preferably by means of Weld 
ing. The outer member 42 is provided with a pod-shaped 
portion, as shown, into which will ?t the outer portion of 
the core and coil unit in the manner speci?cally indicated 
by FIG. 2 of the drawings. The outer member 42 is at 
tached to the inner ?ange 40 hermetically such as, for 
example, by welding along the entire outer seam of the 
two ?anges such as is indicated at 44 in FIGS. 1 and 2. 
High voltage bushing members 18 and 20 are provided on 
'the pod of member 42 in the manner indicated. Prefer 
ably the high voltage bushings will be cast of an epoxy 
resin material having integral studs, although it will be 
understood that they may be molded or cast with a cable 
lead extending therethrough. Preferably a metal mount 
ing ?ange, such as 46 or 48, may be provided on the 
bushings, for example, being spun over the epoxy with a 
sealant provided ‘and will be welded to the pod to provide 
a hermetic seal between the bushing and member 42. The 
high voltage leads 34 and 36 will be connected internally 
to the integral stud or cable lead of the bushings 18 and 
20 to provide the high voltage connection. It will be un 
derstood that other types of bushings may be used, if de 
sired. The’ basic requirement is that each bushing be 
hermetically sealed to the housing. The number of bush 
ings required will, of course, depend on the speci?c 
transformer. 
The other ?ange 16, in a similar manner, is provided 

with the inner ?ange portion 50 and the outer ?ange 52. 
Outer ?ange 52 is provided with a pod-shaped portion as 
indicated, to conform to the opposite portion of the core 
and coil unit. In the same manner as ?ange 14, portion 
50 of ?ange 16 has a central opening conforming ‘to the 
‘shape of the central housing 12 and is hermetically sealed 
thereto such as, for example, by welding. The outer 
?ange member 52 is hermetically sealed to inner ?ange 
59 such as, for example, by welding as is indicated at '54 
in FIGS. 1 and 2. The low voltage leads are brought to 
the low voltage bushings generally indicated by the nu 
meral 22 in FIG. 3. In the preferred embodiment the low 
voltage bushings 22 are also cast of epoxy resin having 
an integral stud and may be cast directly'on a ?ange 50, 
if desired, thus providing the desired hermetical seal to 
the cooling ?ange 50. The integral stud cast in the bush 
ing 22 will be connected to the low voltage leads internally 
in .a manner well understood by those skilled in the art. 
Again, it will be understood that any type of bushing may 

01 

10 

20 

25 

30 

4.0 

50 

55 

60 

70 

A. 
be used, it only being necessary that such bushing be 
hermetically sealed to the transformer. The number of 
bushings required will depend on the transformer. 
Of course, if desired the lifting eye 24 may be welded 

to the central portion 12 and the hanger bracket may be 
welded to the side of the central portion particularly in 
the manner indicated in FIGS. 1 and 2 of the drawings. 
After the transformer has been completely assembled, 
it will be understood that each opening, with the exception 
of the ?lling plugs 28 and 30, will be hermetically sealed, 
preferably by means of welding. The ?lling plugs 28 and 
30 will be utilized to completely ?ll the interior of the 
transformer 10 with a dielectric cooling liquid and then 
each of the plugs may be hermetically sealed. For exam 
ple, they may be welded closed or they may be provided 
with screw ?ttings which will completely seal the openings. 
In this manner there will be provided a hermetically 
sealed transformer 10 with the entire interior of the trans 
former completely ?lled with a dielectric cooling liquid. 
Of course, as will be understood, due to the form-?tting 
of the central portion 12 and the cooling ?anges 1,4 and 
16 the hermetically sealed transformer 10 will be sub 
stantially smaller and lighter than conventional trans 
formers of similar ratings. - 

If it is a desirable to provide for small expansion of the 
liquid dielectric which completely ?lls the interior of ‘the 
transformer 10 the flanges 14 and 16 may be made of 
tthin gauge steel ‘which will allow them to ?ex under the 
pressure of the expanding liquid within transformer 10. 
Thus the small expansion of the liquid may be readily 
contained by the ?exing of the ?anges 14 and 16 without 
the necessity for any air pockets within the transformer. 
From the above ‘it will be apparent that there has been 

provided a hermetically sealed distribution transformer 
which will ?ll all of the objects hereinbefore set forth. 
Of course, it will be readily apparent to those skilled in 
the art that the speci?c details of construction ,andthe 
speci?c size and shapes of the various portions of the 
transformer while presently preferred are not required. 
It will be apparent to those skilled in the art that many 
variations ‘and modi?cations may be made of the single 
embodiment disclosed. For example, it will be obvious 
that the high and low voltage bushings .could be mounted 
on the same cooling ?ange, if desired. They could also 
be hermetically sealed to the central portion. Of course, 
the cooling ?anges could be the same size as the central 

‘portion, especially for low rated transformers. It is in 
tended to include all vsuch modi?cations and variations 
within the scope of the invention as it is de?ned in the 
appended claims. . 
What is claimed as new and which it is desired to secure 

vby Letters Patent of the United States is: 
1. A hermetically sealed distribution transformer com 

prising, in combination, a rectangular-shaped housing 
open at opposite ends, a core and coil unit having high 
and low voltage leads secured within said housing, a pair 
of cooling ?anges of greater extent than said housing, said 
cooling ?anges being welded to said open opposite ends 
of said housing to form a hermetically sealed enclosure 
including said ?anges, at least one high voltage bushing 
hermetically sealedv to one of said pair of cooling ?anges 
and internally connected to said high voltage leads, low 
voltage bushings hermetically sealed to the other of said 
pair of cooling ?anges and internally connected to said 
low voltage leads, the interior of said hermetically sealed 
enclosure being completely ?lled with a dielectric cooling 
liquid. 

2. A hermetically sealed distribution transformer com 
prising, in combination, a rectangular-shaped housing 
open at opposite ends, a core and coil unit having high 
and low voltage leads secured within said housing, a pair 
of cooling ?anges of greater extent than said housing, said 
‘cooling ?anges being ‘welded to said open opposite ends 
of said housing to form a hermetically sealed enclosure 
including said ?anges, at least one high voltage bushing 
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hermetically sealed to one of said pair of cooling ?anges 
and internally connected to said high voltage leads, loW 
voltage bushings hermetically sealed to one of said pair of 
cooling ?anges and internally connected to said low volt 
age leads, the interior of said hermetically sealed enclo 
sure being completely ?lled with a dielectric cooling liq 
uid. 

3. A hermetically sealed distribution transformer com 
prising, in combination, a rectangular-shaped housing 
open at opposite ends, a core and coil unit having high and 
low voltage leads secured within said housing, a pair of 
cooling ?anges of greater extent than said housing, said 
cooling ?anges being welded to said open opposite ends 
of said housing to form a hermetically sealed enclosure 
including said ?anges, at least one high voltage bushing 
and low voltage bushings hermetically sealed to said en 
closure, said bushings being internally connected to said 
high and low voltage leads, the interior of said hermetical 
ly sealed enclosure being completely ?lled with a dielectric 
cooling liquid. 

4. A hermetically sealed transformer comprising, in 
combination, a core and coil unit, said core and coil unit 
having high voltage and low voltage leads, a central hous 
ing portion surrounding and containing said core and coil 
unit on four sides, a pair of cooling ?anges of greater ex 
tent than said central portion, said cooling ?anges being 
welded to said central portion and completing a hermetic 
enclosure including said ?anges about said core and coil 
unit, at least one high voltage bushing hermetically sealed 
to one of said pair of cooling ?anges and being internally 
connected to said high voltage leads, low voltage bushings 
hermetically sealed to the other of said pair of cooling 
?anges and internally connected to said low voltage leads, 
?lling plugs being provided in said cooling ?anges and the 
interior of said hermetic enclosure being completely ?lled 
with a dielectric cooling liquid. 

5. A hermetically sealed transformer comprising, in 
combination, a core and coil unit, said core and coil unit 
having high voltage and low voltage leads, a central hous 
ing portion surrounding and containing said core and coil 
unit on four sides, a pair of cooling ?anges of greater ex 
tent than said central portion, said cooling ?anges being 
welded to said central portion and completing a hermetic 
enclosure including said ?anges about said core and coil 
unit, at least one high voltage bushing and low voltage 
bushings hermetically sealed to said enclosure, said bush 
ings being internally connected to said high and low volt 
age leads, ?lling plugs provided in said enclosure and the 
interior of said hermetic enclosure being completely ?lled 
With a dielectric cooling liquid. 

6. A heremetically sealed transformer comprising, in 
combination, a core and coil unit, said core and coil unit 
having high voltage and low voltage leads, a central hous 
ing portion surrounding and containing said core and coil 
unit on four sides, a pair of cooling ?anges of greater ex 
tent than said central portion, said cooling ?anges being 
Welded to said central portion and completing a hermetic 
enclosure including said ?anges about said core and coil 
unit, high and low voltage bushings hermetically sealed 
to at least one of said pair of cooling ?anges and being in 
ternally connected to said high and low voltage leads, 
?lling plugs provided in at least one of said cooling ?anges 
and the interior of said hermetic enclosure being com 
pletely ?lled with a dielectric cooling liquid. 

7. A hermetically sealed distribution transformer com 
prising, in combination, a substantially rectangular-shaped 
housing open at opposite ends, a core and coil unit having 
high voltage and low voltage leads secured within said 
housing, said housing being substantially form-?tting with 
respect to said core and coil unit, a pair of cooling ?anges 
of greater extent than said housing, said cooling ?anges 
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6 
being welded to said open opposite ends of said housing 
to form a hermetically sealed enclosure including said 
?anges, each of said cooling ?anges being provided with 
a pod portion to substantially conform to the shape of 
said core and coil unit, at least one high voltage bushing 
hermetically sealed to one of said pair of cooling ?anges 
and internally connected to said ‘high voltage leads, low 
voltage bushings hermetically sealed to the other of said 
pair of cooling ?anges and internally connected to said 
low voltage leads, the interior of said hermetically sealed 
enclosure completely ?lled with a dielectric cooling ?uid. 

8. A hermetically sealed distribution transformer as 
claimed in claim 7 in which said cooling ?anges are made 
of thin gauge metal to allow for ?exing during the ex 
pansion of said cooling ?uid within said transformer. 

9. A hermetically sealed distribution transformer com 
prising, in combination, a substantially rectangular-shaped 
housing open at opposite ends, a core and coil unit hav 
ing high voltage and low voltage leads secured within 
said housing, said housing being substantially form-?tting 
with respect to said core and coil unit, a pair of cooling 
?anges of greater extent than said housing, said cooling 
?anges being welded to said open opposite ends of said 
housing to form a hermetically sealed enclosure including 
said ?anges, each of said cooling ?anges being provided 
with a pod portion to substantially conform to the shape 
of said core and coil unit, high and low voltage bus rings 
hermetically sealed to said hermetically sealed enclosure 
and internally connected to said high and low voltage 
leads, he interior of said hermetically sealed enclosure 
completely ?lled with a dielectric cooling ?uid. 

10. A hermetically sealed distribution transformer com 
prising, in combination, a core and coil unit, high and 
low voltage leads extending from the coil of said core and 
coil unit, a hermetic enclosure about said core and coil 
unit, said hermetic enclosure comprising a central portion 
surrounding four sides of said core and coil unit and 
?ange members on opposite sides of said central portion of 
greater extent than said central portion and hermetically 
sealed thereto to complete said hermetic enclosure in 
cluding said ?anges, high and low voltage bushings her 
metically sealed to said enclosure and internally connected 
to said high and low voltage leads, and the interior of said 
hermetic enclosure completely ?lled with a dielectric 
?uid. 

11. A hermetically sealed transformer as claimed in 
claim 10 in which said ?ange members are made of thin 
gauge metal which will ?ex to contain expansion of said 
dielectric ?uid. 

12. A hermetically sealed distribution transformer com 
prising, in combination, a substantially rectangular shaped 
housing open at opposite ends, a core and coil unit having 
high voltage and low voltage leads secured Within said 
housing, said housing being substantially form-?tting with 
respect to said core and coil unit, a pair of cooling ?anges 
of greater extent than said housing, said cooling ?anges 
being welded to said open opposite ends of said housing 
to form a hermetically sealed enclosure including said 
?anges, each of said cooling ?anges being provided with 
a pod portion to substantially conform to the shape of 
said core and coil unit, high and low voltage bushings, 
hermetically sealed to said hermetically sealed enclosure 
and internally connected to said high and low voltage 
leads, at least one ?lling plug provided in said sealed en 
closure, the interior of said hermetically sealed encosure 
completely ?lled with a dielectric cooling ?uid. 
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