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Harry J. Lingal, Wilkinsburg, Pa, assignor to 
Westinghouse Electric & Manufacturing Com 
pany, East Pittsburgh, Pa, a corporation of 
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UNITED STATES PATENT OFFICE 

Pennsylvania 

Application June 30, 1939, Serial No. 282,155 
(CI. 14-12) 2 Claims. 

The present invention relates to bushings for 
insulating the leads to high-tension electrical 
apparatus, Such as circuit breakers and trans 
formers, and is directed more specifically to an 
improved terminal cap for such bushings. 

In bushings of the type contemplated, the con 
ducting lead or stud from the apparatus is sur 
rOunded by a Cylindrical Weather casing of di 
electric material such as porcelain. The studis 
COmmOnly Secured in Such casing or shell adiacent 
the IoWer part of the shell, and the assembly is 
Supported on a mounting flange for securing 
around an opening in a circuit-breaker or trans 
former tank. As is Well known, changes in tem 
perature Will cause relative movement between the 
free end of the shell and the conductor as the 
result of a difference in the coefficient of thernal 
eXpansion of the materials. It is desirable to 
have the interior of the Shell hermetically Sealed 
With respect to the outside atmosphere and this 
differential expansion introduces a problem of 
effectively ciosing the outer end of the shell in a 
fluid and gas tight manner and at the Same time 
maintaining at a minimum the cost of the parts 
and of the assembly thereof, consistent With 
acceptable performance in service. 

It is an object of the present invention to pro 
vide a terminal cap for hermetically Sealing the 
end of a bushing shell, or Weather casing, in a 
simplemanner but at the Same time insuring that 
the hermetic Sealingis retained intact under Vary 
ing temperature conditions encountered. 
Other objects of the invention Will be apparent 

from the folloWing description and the accom 
panying drawing, in Which; 
The Single figure of the dra Wing is a VieW in 

vertical section of a bushing cap constructed in 
accordance With the presentinvention, the greater 
portion of the bushing being omitted in the inter 
est of brevity. 

Bushings of the type to Which my invention is 
applicable are Well known in the art and are of 
various types. By Way of example, and not limi 
tation, the present invention is applied to a bush 
ing comprising a conducting stud Surrounded by 
alternate layers of dielectric and conducting 
sheets to form a bushing of the condenser type. 
Adiacent the midpoint of the Stud the thickness 
of the Winding is at a maximum and is usually 
proportioned to tightly fit within a mounting 
flange upon Which the porcelain shell or Weather 
casing is mounted; the latter being filled With an 
insulating fluid Such as oil Orgum. The mount 
ing flange is Secured in a desired manner around 
the opening of the tank of encased electrical appa- 55 top plate 18. 
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ratus. This general construction is disclosed, for 
example, in U. S. Patent 2,078,219, issued April 
27, 1937 to Burr et al. With this type of construc 
tion at least a portion of the studis fixed in rela 
tion to the porcelain shell at the mounting flange, 
and the free ends of the shell and conductor Will 
be subject to relative movement axially of the 
bushing as the result of changes in temperature. 
This necessitates a certain amount offlexibility in 
the enclosure of Such free ends. In accordance 
With some prior art constructions, the free end of 
the bushing shell is closed by a rigid metallic cap 
and the conductor extends loosely into the cap 
With flexible electrical connections betWeen the 
conductor and the cap So that connection to an 
eXternal circuit may be made directly to the cap. 
USually the cap itSelf is of cast material Which 
may be subject to leakage, and the electrical con 
nection between the cap and conductor is rela 
tively complicated. 

Referring to the drawing, the dielectric shell 2 
Surrounds a holloW conducting stud 4 and is sur 
mounted by a transparent Section 6, Suitably 
gasketed at 8, through Which the level of the 
in Sulating fluid may be obSerVed. The Shell may 
be of porcelain, the conductor 4 may be either 
hollow or solid and preferably of copper, and the 
section 6 may be glass. The upper end of the 
transparent section 6 is closed by a cap, indicated 
generally at 0. The cap comprises a bottom Wall 
2, a combined top and side Wall 4 of cup shape, a 

relatively rigid base plate 6 and top plate 8. 
The base plate 3 is of Sufficient diameter to 

overlie the top of the glass section 6 and may be 
receSSed On itS underside to receive the inner 
peripheral edge of the bottom Wall 2, preferably 
of flexible sheet material. Also the plate 16 is 
provided With inwardly projecting fingers Cr lugs 
20 Which engage the conducting stud 4 and Space 
it centrally of the cap. The upper face of the 
base plate 6 is provided With a plurality of up 
standing bosses 22, four in the presenti instance, 
over Which are disposed the loWermost convolu 
tions of helical Springs24. 
The top plate 8 isprovided On its under-Surface 

With depending bosses 26 Which receive the upper 
convolutions of the Springs24. The plate i 8 is of 
increased thickness adiacent its inner periphery 
asindicated, to provide a raised central portion om 
the top of the cap. 
The top and side Wall 4 of the capis initially 

a flat plate offlexible sheet material Which is Spun 
OrdraWn to the Shape shoWn With the top portion 
in intimate contact With the upper surface of the 

As indicated in dotted lines at the 



2 
right-hand side of the drawing, the portion 4 is 
initially provided With an outstanding flange at 
its outer peripheral edge Which Overlies a similar 
flange formed on the bottom Wall 2. These tWo 
fianges are then tightly rolled together to the 
shape shown in full lines to form a hermetically 
tight joint. It has been found that Such rolling 
operation is relatively simple and highly effective 
to prevent the entrance of air into the capor the 
escape of insulating fluid therefrom, and the () 
rolled edge is of rounded contour to decrease the 
possibility of electrostatic discharge. 

Before rolling the flanges of portions 2 and 4 
may be tinned and soldered together, as an ulti 
mate degree of precaution, or the flangeS maybe 
coated with a polymerizing varnish Or cement 
which, after the rolling operation, and upon the 
application of heat Will set up as a hard insoluble 
seal inpenetrable by oil, Water and air. 
In assembling the cap construction described, 

the base and top plates i 6 and 18 With the SpringS 
2 are placed in a suitable jig and compressed 
a desirable amount. The capportion I 4 is then 
spunto the shape shown, although of Course, a 
d'awing or stamping operation may be resOrted 
to to form the desired shape, and the Spring and 
plate assembly then dropped into position. The 
circular bottom Wall f2 is then placed against the 
base plate 16 and the peripheral edges of Walls 
i 2 and i 4 are rolled together, as indicated, and 
the jig for the Spring assembly may then be re 
moved. By this arrangement a complete fleXible 
cap assembly is obtained Which may be manu 
factured in quantity and stocked Without the 
necessity of assembling it piece by piece On the 
bushing When the latter is being manufactured. 
A pair of gaskets 30 and 3 are disposed upon 
the top face of the glass section 6 and the cap 
assembly is placed thereon. The gaskets 30 
is initially thicker and softer than the gasket 
3. So that the latter Will Serve aS a compreSSiOn 
stop for the former. After the cap assembly has 
been placed in position, a gasket 32 is placed 
around the conductor and a clamping member 
34 screwed into position to compress the gaskets 
32, 38 and 8, as well as the gasket (not shown) 
usually disposed between the bottom of the shell 
2 and the mounting fiange. The member 34 is 
exteriorly threaded to receive the internal 
threads of a terminal 36 With Which connection 
to the external circuit may be made in a desired 
manner, and is provided With a depending fiange 
3 embracing the raised central portion of the 
cap to protect the gasket 32 from the Weather. 
Due to the uncertainties in the electrical con 

tact between the lugs or projections 20 On the base 
plate 6 and the conducting stud 4, as Well as 
the connections between the top plate i 8 and 
other parts of the cap with the conductor, it is 
desirable to insert a set screw 38 through the 
flange 3 into contact With the top of the cap. 
By this means the cap and terminal are main 
tained at the Same electrical potential in service 
Which is desirable. 

It will be noted that the rolled outer periph 
eral edges of the Sheet metal members 2 and i 4 
eXtend belloW the bottom Wall 2 to afford addi 
tional protection against Weather effect:S On the 
gaskets 30. 

In accordance With the invention an unusually 
Simple, rugged and inexpensive cap construction 
has been produced. Upon changes in tempera 
ture, the conducting stud 4 may lengthen or 
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2,285,594 
shorten but the compression on the Springs 12 
is so selected that there Will alWays be a posi 
tive pressure against the gaskets 30 and 8 
throughout the range of temperature usually en 
countered in service. The Walls 2 and I 4 of the 
cap, being of flexible sheet metal, Will freely de 
flect sufficiently to follow the movements of the 
conducting Stud 4 Without a tendency to rupture 
the rolled joint between them or the tightness of 
the gaskets 32 and 8. 
Obviously modifications may be made in the 

specific construction disclosed and it is intended 
that no limitation shall be placed upon the in 
vention, except as set forth in the appended 
clains. 

I claimas my invention: 
1. In a bushing for high-tension electrical serv 

ice including a shell of dielectric material having 
a conducting stud extending therethrough, a ter 
minal cap for Said bushing comprising a rigid 
base plate loosely surrounding said conductor and 
overlying the end of Said. shell, a circular bottom 
Cap Wall of fieXible sheet material having a cen 
tral aperture of less diameterthan that of Said 
base plate haVing the portion adjacent to itS 
inner periphery disposed between the end of the 
Shell and the base plate and its outer peripheral 
portion disposed remote from Said base plate, a 
rigid top plate having a central aperture loosely 
Surrounding Said Stud and means for supporting 
it above Said base including means for biasing 
the base plate against the inner peripheral por 
tion of the bottom cap Wall, a top and side wall cap 
member of fieXible sheet material having a cen 
tral aperture through which the stud extends 
and an outer peripheral portion disposed adiacent 
to the Outer peripheral portion of said bottom 
cap Wall, means on said stud coacting with said 
Supporting means for the top plate for clamping 
Said top and side Wall cap member adjacent to its 
inner periphery against said top plate, and means 
for joining said outer peripheral portions in fluid 
tight relation. 

2. I1 a bushing for high-tension electrical serv 
ice including a shell of dielectric material having 
a conducting stud extending therethrough; a 
terminal Cap for said bushing comprising a rigid 
base plate loosely surrounding said conductor 
and overlying the end of said shell, a circular 
bottom capwall offlexible sheet material having 
a central aperture of less diameter than that of 
Said base plate having the portion adiacent to 
itS innerº periphery disposed between the end of 
the Sheiland the base plate and its outer periph 
eral portion disposed remote from said base plate, 
a Tigidtop platehaving a central aperture loosely 
Surrounding Said stud and means for supporting 
it above said base plate including resilient means 
for biasing the base plate against the inner pe 
ripheral portion of the bottom cap wall, a top 
and Side Wall cap. member of flexible sheet ma 
terial and having a centrali aperture through 
Which the stud eXtends and an outer peripheral 
portion disposed adjacent to the outer peripheral 
portion of Said bottom cap wall, means on said 
Stud coacting with said Supporting means for 
the top plate for clamping said top and side wall 
Cap member adiacent to its inner periphery 
against Said top plate, and means for joining 
said outer peripheral portions in fluid-tight re 
lation comprising a rolled joint therebetween. 

HARRY J. LINGAL. 

  


