
July 7, 1942. G. A. BURRET AL 2,289,176 
BUSHING CAP 

Filed Feb. 21, 1940 

É 

2S 

3S %:S SA 
3. ar -2S 
%NN /9 

3.N. N a 3N N. 9 SS3 % 2s 2. 
% (2 3 3/ % 35 % 3 22 (2 3 225 
3 g 2%-4 Ž2. %3 2 % 
3S 3. %-27 
% A. 3 2 3 % a. KS SS 

2 S&S 
3% a 
% % 2 % % % % % 

INVENTORS WITNESSES: Gordo72 A. Az/77 and 
2624. "2. ATTONEY 

  

  

    

    

  



Patented July 7, 1942 2,289,176 

UNITED STATES PATENT office 
2,289,176 

BUSHING CAP 

Gordon A. Burr, Wilkinsburg, and James H. 
Frakes, Edgewood, Pa., assignors to Westing 
house Electric & Manufacturing Company, 
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Our invention relates to insulating bushings 
and has particular relation to a closure member 
for high-voltage bushings of the type employing 
an insulating fluid, such as oil or gum. The 
invention may be employed in usual oil-filled 
bushings, as well as in fluid-immersed bushings 
of the Well-known condenser type. 
One of the most serious difficulties encountered 

in the construction and design of these bush 
ings is that of Sealing the interior against air 
and moisture. If these elements do get into 
the bushing, the insulating liquid is likely to 
deteriorate and its insulating qualitites become 
impaired. This problem of obtaining a satisfac 
tory Seal is particularly difficult because of the 
different thermal expansion properties of the in 
Sulating and metal parts which make up the 
bushing. According to our invention, We provide 
a high-voltage bushing with a cap of flexible ma 
terial which is biased to sealing position by 
Spring means So that the Seal is not impaired 
by temperature changes. Our construction offers 
the further advantage that it is possible to in 
Sulate the conductor from the insulating por 
tion of the bushing for power factor testing 
Without breaking the seal at any point. 

It is, accordingly, an object of Our invention 
to provide a novel and improved closing method 
and means for high-voltage insulating bushings. 
Another object of our invention is to provide 

an improved flexible cap construction for an 
insulating bushing. 

It is another object of our invention to pro 
vide an insulating bushing of the fluid-filled 
type with a cap including a flexible hood which 
is biased to Sealing position irrespective of tem 
perature changes. 
A further object of the invention is to pro 

vide an insulating bushing which may be readily 
adapted for power factor testing Without dis 
turbing its sealed condition. 
Other objectS and advantages will appear from 

the following description taken in conjunction 
With the accompanying drawing, in which the 
single figure shows a cap in accordance With 
our invention arranged on an insulating bush 
ling. 

In the drawing is shown a tubular insulating 
casing , which is preferably of porcelain and of 
a usual construction, having a metallic Stud 2 
extending therethrough. This stud 2 may be 
either solid or hollow, as preferred. If a hollow 
stud such as is shown in the drawing is pro 
vided, the stud itself may be employed as the 
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be disposed therethrough for that purpose. Use 
of this flexible conductor makes for convenient 
power factor testing in a manner which will 
Subsequently be described. If it is desired, a 
condenser arrangement of a usual type may 
Surround the stud 2 within the casing . 
Disposed on the open upper end of the tubular 

Casing with a gasket 4 therebetween is an an 
nular gauge glass support 5. The gasket 4 is 
preferably of the type described in U. S. Patent 
No. 2,000,688 and includes an outer annular 
member 4a of relatively hard material and an 
inner member 4b of relatively soft material. 
Located on an annular Seat 6 on the support is 
a Similar gasket 7, On Which rests a cylindrical 
gauge glass 8. Another gasket 9, likewise similar 
to the gasket 4, is seated on the upper end of 
the gauge glass and a turned-under portion 
of flexible metallic closing member or hood f 
is Seated thereon. A nut member 2 threaded 
On the upper end of the Stud 2 is arranged to 
retain a gasket 3 in position against the ex 
telior of the inner edge of the hood . Over 
the open upper end 4 of the nut 2 is located 
a terminal cap 5 which is secured thereto by 
bolts 6 and 6d. The joint between the nut 2 
and terminal is properly gasketed at f l and the 
terminal cap has a threaded upper end 3 for 
receiving the electrical lead. 
The diametrically opposed bolts 6 are passed 

through the terminal 5 and screwed into the 
nut 4 in a usual manner. However, the other 
pair of boltS 6d. are electrically insulated from 
the terminal 5 by means of insulating sleeves 
6b and insulating washers 6c. By removing 

Only the bolts f6, it is thus possible to insulate 
the cap 5 and conductor 3 from the nut 2 for 
power factor testing without disturbing the seal 
f7. It will be evident that different numbers of 
bolts and different arrangements of insulated 
and uninsulated bolts may be employed if de 
sired. 
Within this cap structure and seated against 

the interior of the portion f ) of the hood f f is 
an annular Sealing plate 9 having a plurality 
of apertures 20 near its inner edge. A clamping 
ring 2 having holes 22 corresponding with the 
apertures 20 is disposed from the sealing plate 
by means of a plurality of bolts 23. These bolts 
also extend through holes in a vertical flange 
portion 24 of a clamping plate 25 which encir 
cles the Stud 2. Around each of these bolts 23 
is a helical Spring 26. Which is compressed be 
tween the clamping ring 2 and the flange 24. 

main conductor or a flexible conductor 3 may 55 The gauge glass 8 serves as an expansion cham 
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ber for an insulating liquid designated by 2. A 
Micarta, tube 28 is disposed within the glass 8 
and has its exterior Surface marked to afford a 
contrasting background upon which the level 
of the insulating liquid may readily be noted. 
To improve the seal between the hood and 

the end nut 2 a spring disk 29 is disposed there 
between at the outside of the gasket 3. This 
disk 29 also electrically connects the hood and 
nut 2 and thus avoids interference to radio re 
ception which might result from discharges 
therebetween in the absence of a positive con 
nection. The hood member is preferably pro 
vided with a liquid filling plug and cap indicated 
at 30. To aid in retaining the gauge glass 8 in 
its proper place a number of straps 3, prefer 
ably of Spring metal, are Secured in contact with 
the Outer surface thereof by bolts 32 threaded 
into the gauge glass Support 5. In the case 
where the backing is filled with a plastic nate- . 
rial in lieu of a liquid the gauge glass 8 becomes 
unnecessary and a metallic cap may be substi 
tuted therefor. 
From the above description the operation and 

advantages of this construction may be readily 
understo0d. The springs 26 are partially pre 
compressed to exert a downWard bias Cn the seal 
ing plate 9, thereby exerting a closing pressure 
on the gaskets 4, 7 and 9 which seal the gauge 
glass and lower portion of the cover . . Because 
of this partial precompression, springs of rela 
tively large moment may be employed. The 
Springs likewise exert an upward bias on the 
clamping plate 25 causing an annular portion 33 
thereof to exert a closing pressure on the gasket 
3 between the cover and stud 2. In this man 
ner all of the joints through which air or nois 
ture might otherwise enter the bushing are flex 
ibly biased to Sealing position irrespective of the 
temperature or relative expansion of the various 
bushing or cap parts. The construction is 
equally adaptable to carrying the current through 
the conducting stud 2 or a flexible conductor 
Such as is indicated at 3. In addition, a defi 
nite electrical interconnection of parts results 
permitting the apparatus to withstand heavy 
Short circuits. With a minimum of burning. 
The present invention also provides a strug 

ture which is easily adapted to permit power 
factor testing of the bushing itself or of the 
equipment with which it is employed. With the 
conventional bushing it is usually necessary to 
detach the lead from the equipment, which may 
be a transformer, either at the top or botton 
and insulate it from the other parts. The al 
ternative to this procedure is to provide a so 
called insulating head which is of experasive con 
Struction and adds considerable height to the 
bushing. With a bushing built in accordance 
With the invention, it is only necessary to remove. 
the uninsulated bolts f6 in the manner previously 
described in order to insulate the bushing from 
the transformer and place the equipment in con 
dition for testing. Since the seal to the trans 
former need not be broken, this feature is very 
Valuable in the case of equipment in which ad 
mission of air is particularly undesirable. 
The convenience of assembly resulting from 

this construction should also be noted. The 
Various expansion chamber and cap portions may 
be loosely assembled about the stud 2 since the 
eXpansion of the spring 26 is limited by the upper 
horizontal Surface of the flange portion 24 of 
the clamp bracket 25 contacting the underside 
of the inner portion of the sealing plate 9. The 
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2,289,176 
entire assembly may then be compressed by a 
press or external clamps until the spring 26 is 
compressed the desired amount and the nut 2 
Screwed on the stud. After that, the terminal 
cap 5 may be secured in place. 
While We have shown and described a par 

ticular form of our invention, changes may be 
effected therein. Without departing from the spirit 
and Scope thereof as set forth in the appended 
claims. 
We claim as our invention: 
1. In a bushing for high tension apparatus in 

cluding a tubular casing of insulating material 
having a stud extending axially therethrough, a 
centrally apertured flexible metal hood for clos 
ing the end of said casing about said stud, said 
hood having an inwardly extending bottom 
flange for forming part of a sealed joint with 
the end of Said casing, means secured about said 
stud for engaging the outside of said hood to 
form a seal therebetween, a first member dis 
posed loosely about said stud for engaging the 
inside of said hood opposite said sealing means, 
a Second member disposed Within said hood for 
engaging the inside of said flange above its joint 
With Said casing, said members including por 
tions disposed in Spaced superimposed relation 
ship, and means including a spring disposed be 
neath said members outside said hood for resili 
ently biasing the superimposed portions of said 
members toward each other to exert sealing pres 
Sures on the portions of the hood which the re 
Spective members engage. 

2. In a bushing including a tubular casing of 
insulating material having a stud extending axi 
ally therethrough, an apertured flexible metal 
hood for closing the end of said casing about said 
Stud, Said hood having an inwardly extending 
bottom flange forming part of a joint with the 
end of Said Casing, means Secured about said stud 
for engaging the outside of said hood to form a 
Seal therebetween, a first member disposed loose 
ly about Said Stud for engaging the inside of said 
hood Opposite Said Sealing means and including a 
flange portion extending outwardly from said 
Stud, a Second ninenber disposed about said first 
member for engaging the inside of said flange 
above the joint formed thereby and having an 
in her portion Superimposed above the fianged 
portion of Said first member in spaced relation 
ship thereto, a centrally apertured plate disposed 
about Said stud, means supporting said plate from 
Said Second member in a position therebelow with 
the flange portion of said first member there 
between, and Spring means compressed between 
Said plate and Said flanged portion to bias said 
members against the portions of said hood which 
they respectively engage. 

3. In a bushing including a tubular casing of 
insulating material having a stud extending axi 
ally therethrough, an apertured flexible metal 
hood for closing the end of said casing about said 
Stud, Said hood having an inwardly extending 
bottom flange forming part of a joint with the 
end of Said casing, means secured about said stud 
for engaging the outside of said hood to form a 
Seal therebetween, a first member disposed loose 
ly about Said Stud for engaging the inside of said 
hood opposite said sealing means and including a 
flange portion extending outwardly from said 
Stud, a Second member disposed about said first 
member for engaging the inside of said flange 
above the joint formed thereby and having an 
inner portion Superimposed above the flanged 
portion of Said first member in spaced relation 
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ship thereto, a ring disposed about said stud be 
low said first member, a plurality of spaced bolts 
extending from the inner portion of said second 
member to said ring to Support it with the flange 
portion of Said first member therebetWeen, said 
fiange portion having openings therein to permit 
Said bolts to pass therethrough, and a helical 
Spring disposed about each of Said bolts and 
compressed between said ring and said flange 
portion to bias said members against the por 
tions of said hood which they respectively en 
gage. 

4. In a bushing for high tension electrical ap 
paratus including a tubular casing of insulating 
material having a stud extending axially there 
through, a centrally apertured hood of flexible 
construction for closing the end of Said bushing 
about said stud, said hood having an inwardly 
extending botton flange for forming part of a 
sealed joint with the end of Said casing, means 
secured about said stud for engaging the outside 
of said hood to form a seal therebetween, a first 
member disposed loosely about said stud for en 
gaging the inside of said hood Opposite Said Seal 
ing means, a second member disposed within 
said hood for engaging the inside of said flange 
above its joint With said Casing, said members 
including portions disposed in Spaced Superim 
posed relationship, resilient means, and means 
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Securing Said resilient means to the Superimposed 
portions of Said members for resiliently biasing 
them toward each other so that the members 
exert Sealing pressures on the portions of Said 
hood which they respectively engage. 

5. In an insulating bushing including a tubu 
lar Casing of insulating material having a stud 
extending axially therethrough, a hood of fiexible 
construction having an opening therein for clos 
ing the end of Said casing about Said stud, said 
hood having an inwardly extending bottom 
flange for forming part of a Sealed joint With the 
end of Said casing, means secured about said stud 
for engaging the outside of said hood to form a 
Seal therebet,Ween, a first member disposed loose 
ly about said Stud for engaging the inside of 
Said hood Opposite Said Sealing means, a Second 
member disposed within Said hocol for engaging 
the inside of said flange above its joint with said 
Casing, said members including portions dis 
posed in spaced superimposed relationship, and 
means disposed Within said tubular casing for 
resiliently biasing the Superimposed portions of 
said members toward each other to exert Sealing 
pressures on the portions of the hood which the 
respective members engage. 

GORDON A. BURR. 
JAMES H. FRAKES. 


