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PATENT OFFICE 
HOWARD G. MacDONALD, OF MURRYSVILLE, AND JESSEE, MATEER AND GORDON A. 

BURR, OF WILKINSBURG, PENNSYLVANIA, ASSIGNORs. To WESTINGHOUSEELEC 
TRIC AND MANUFACTURING COMPANY, A. CORPORATION OF PENNSYLVANIA 

HIGH-vOLTAGE STRUCTURE 
Application filed September 23, 1927. Serial No. 221,439. 

... Our invention relates to high-voltage struc 
tures and particularly to terminal or bushing 
structures for oil-filled circuit interrupters. 
One object of our invention is to provide a 

5 structure of the above-indicated character in 
which a body of oil adjacent to a terminal of 
an interrupter shall be maintained free of 
injurious elements, such as carbon and me 
tallic particles, which are given off by the 

10 interrupter 
conditions. 
Another object of our invention is to pro 

vide a well or shield structure, for local dis position about a high-voltage bushing, that 
15 shall be effectively sealed and that shallem 
body electrostatic shielding or distributing 
means. 
Another object of our invention is to pro 

vide a novel extension element for a portion 20 of a high-voltage bushing of standard form, 
whereby a container for an insulating fluid 
may be mounted about a portion of the 
bushing. . . . . - - 
Another object of our invention is to pro 

25 vide end members for a high-voltage E. 
receptacle, that shall embody the combined 
functions of closing the ends of the recep 
tacle, protecting the same against electro 
static stresses and placing the same in accu 

30 rately adjusted position. - 
Another object of our invention is to pro 

vide means for adjusting a well structure 
relative to a bushing that shall also be adapt 
ed for the reception of a filling element for 
the well at a selected position relative to the 
bushing. . . . . 

35 

Another object of our invention is to pro 
vide a high-voltage structure that shallem 
body a condenser bushing, of a certain type 
having a portion of its length divided into 
uniform voltage-gradient steps, and an in 
sulating fluid container for protecting said 
portion. . 
Another object of our invention is to pro 

45 vide a novel arrangement of gaskets, between 
a bushing and a fluid vessel therefor, that 
shall effectively seal the vessel and facilitate 
the turning of an adjusting element therefor. 
Another object of our invention is to pro 

50 vide a high-voltage well structure that shall 

contact members under certain 

destruction of the interrupter. 

crease the length of life of the bushing and . 
ensure more effective operation. 

bushing. 

be adapted for mounting on a bushing espe-. 
cially prepared therefor or on a bushing of 
standard form. . . 
A further object of our invention is to pro 

vide a high-voltage structure that shall be 55. 
simple and durable in construction, economi 
cal to manufacture and effective in its opera 
tion. - 
In high-voltage circuit interrupters of the 

oil-filled type, carbon and metallic particles 60. 
are sometimes given off to the oil from the 
contact members, when the interrupters op 
erate under heavy loads. . 

Since, in such interrupters, the terminal 
bushings extend into the oil, these particles, 65 
which are suspended in the oil about the bush 
ings, lower the surface resistance of the bush-... 
ings and may thereby, cause break-down of . 
the bushing and other damage, if not the total 

. 70 

It is our aim to overcome the above-men tionied objection and to provide a bushing 
structure that shall, in general, be better 
adapted to withstand high voltages and be 
an improvement over bushing structures here- 75 
tofore employed. . . . . 

Accordingly, in practicing our invention, 
we provide a bushing, preferably of the con 
denser type, and means in the form of a 
well structure, for so maintaining a body of 80 
oil, immediately adjacent thereto, free of 
contaminating influences, such as the above 
mentioned conducting particles as to in . . 

85 
Means are also provided for sealing, ad 

justing, mounting, shielding and filling the 
well structure and for adapting it to be 
mounted relative to a special, or to a standard, 

. . - 90 

Figure 1 of the accompanying drawings is 
a side view, partially in elevation and partial 
ly in section, of a portion of a high-voltage 
circuit-interrupter structure embodying our 
invention, , Fig.2 is an enlarged fragmentary top plan 
view of a well structure included in the in vention, parts being omitted, 

Fig. 3 is a longitudinal side sectional view 
of the structure shown in Fig. 2, with a por. 100. 

95 . 



2. 
tion of a condenser bushing shown in ele 
vation, - Fig. 4 is a view, similar to Fig. 3, of the 
lower end of the bushing and well structure, 
and . . . . . . . . . . 

Figs. 5 to 8, inclusive, are views, similar to 
a portion of Fig. 1, of modified forms of our 
invention. - . . . 

Referring to Eigs. 1, 2, 3 and 4, the device 
as an oil-filled circuit-interrupter tank 1 a 
condenser-bushing element 2 that is supported 
in a wall or cover 3 of the tank 1, as by a 
structure 4, a well structure 5, and stationary. 
and movable contact elements 6 and 7, re 15 spectively. The condenser-bushing element 2 is of us 
ual construction, embodying tightly-wound 
alternate layers of metal foil and paper im 
intermediate portion 9 of uniform cylindri 
call form and a tapered end portion 10, on 

25 - . a . The element 2 is also, provided with a con 
ducting inner portion in the form of a brass, 

. which the layers, are stepped or cut off to 
provide uniform voltage gradient, between . 
the inner and outer surfaces of the element, 

... or other metal, tube 12 which may project 

so an 
slightly from the inner end of the element. 
and be provided with a screw-threaded poir 
tion 14. . . . . 
The supporting structure 4 comprises a 

tubular member 16 secured to the portion 9, 
as by a body of cement, a lateral flange por 

as 'tion18, a reinforcing and positioning flange 
or rib 19 and a lower end portion 20 for coop 
eration with the well structure 5, in a manner. 
to be hereinafter pointed out. 

40 

4. 

positioning the condenser-bushing element 2 
in an opening in a lid or cover 22 that con 
stitutes part of a current-transformer casing 
23. The latter is disposed partially inside. 
E. outside the cover 3 and is se and 

cured thereto, as by bolts 26 and a sleeve 27 
that is welded to the cover 3. 3. - 
The well structure 5 comprises a hollow or 

... tube-like insulating body member 28, pref 
erably constructed of relatively massive and thick-walled porcelain having side walls tend "ring to converge downwardly, exterior surr 

55. 

face-creepage flanges 29 on the side walls, 
and transverse end surfaces that are prefer 
ably machined to and parallel. 
the member 28, comprises a tubular portion 
32 disposed about the intermediate portion 9 
of the condenser bushing 2in, or telescopically 

60 

flange portion 33 and an outwardly-and 
downwardly sloping, annular electrostatic 
stress-distributing portion 34 having a round 
ed perimeter 35. An annular shoulder 36 65 

opposite an opening therein for introducing 

10 comprises, in general, a fluid receptacle, such 

pregnated with a hardened binder, having an 

render them perfectly flat. 
An upper terminal member or hood 30, for 

related to, the end portion 20 of the support 
ing member 4, a laterally-extending annular. 

1,755,068 
serves to position the hood 30 and the well 
body. 28 relative to each other and also, to 
position a gasket 37 therebetween. A pipe 39, 
having a cap 40, is mounted on the member 30, 
oil into the well structure 5. . . - 

. A lower terminal member 42 comprises an 

coidal portion 44 for fitting against the lower 
opening for the reception of a plug 45 therein, and an outer electrostatic-stress-distributing 
portion 46 of inverted substantially cup 
shape. A washer or gasket 47 may be placed st 
between the members 28 and 42. 

interiorly screw-threaded portion 43 for . 
'mounting the same on the portion 14, a dis 

end of the porcelain body 28 and having A 75 

so 
As shown more clearly in Fig. 4, a washer 

48, above the portion 44, has a plurality of 
angularly-spaced openings 49, in its upper 
portion. that communicate with an annular 
groove 50, in its lower portion, over the open 
ing in which the plug 45 is disposed. 

Referring again to the upper terminal 
member 30 of the well 5 and to the tubular 
member 16, as more clearly shown in Figs. 2 
and 3, the lower end 20 of the member 16 is 
grooved for the reception of a packing ring 52 
and provided with openings for the recep 
tion of bolts. 53, which secure a ring mem 
ber 54 and hook members 55 in position. Pins . 

95. 

90 

57 project radially from the portion 32 for . 
cooperation with the hoöks. 55 in a manner - 
to be herein set forth. Tapped openings 58, 
in the ring 54, are provided for the reception. . 
of bolts 60, extending parallel to the bushing, 
that engage recessed portions 62, in the mem 

100 

ber 30, and are held in position, as by lock 
nuts 63. 

The flanges 18 and 19 are for mounting and In assembling the parts, with the bolts 60 
sufficiently, withdrawn from the position 
shown, the member 30 is placed over the lower 
end of the bushing to a position adjacent to 
the position shown and turned until the pins . 
57 are disposed over the hooks 55 for tempo 
rary positioning thereby. The gasket 37, the 
insulating well body 28, the gasket 47 and 
other parts are then placed in position 
the bushing in the order named. 
After 

received its final adjustment for proper coop 
eration with the movable contact member 7. 
and locked in position on the portion 14, as by 
screwing the portion 43 downwardly against 
the element, 6. ... ' 
After this operation, the member 30 is 

turned to displace the pins 57 from the hooks 
55, as shown more clearly in Fig. 2, and the 
well is then permanently sealed and secured 
in operative position by turning the bolts 60 

10 
around. 

estationary contact element 6 has 

the lower terminal structure 42 is adjusted 

against the upper terminal member 30 of the 
well structure 5 and locking the bolts by 
means of the nuts 63. . . . 

In operation, with the well 5 immersed in 
the main body of oil in the interrupter cas 



O 

15 

25 

designated by 
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ing, carbon and metallic particles cannot af. 
fect the oil in the well, and the graded end 
portion 10 of the condenser-bushing element 
2 is thereby protected. . . . 
The terminal portions 35 and 46 so, dis 

tribute the electrostatic field and prevents its 
concentration as to materially improve the 
operation of the bushing and to ensure that 
ultimate flash-over will occur between the 
metal end members free of the insulating ma 
terial. . . . . m 
In thempdifications of our invention shown 

in Figs. 5,6,7 and 8, corresponding parts are 
acters. 
In the form of our invention shown in Fig. 

5, the upper terminal or hood 30 of the well. 
structure 5 is screw-threadably mounted in 
the lower end portion 20 of the tubular sup 

... 2 porting member 16 for turning about the 
bushing 2 to press it against the uppér end of 
the insulating well portion 28, . 

In view of this turning movement, instead 
of the gasket 37 of the device of the previous 
figures, a pair of gaskets 65 and 66 are pro 
vided between the members 28 and 30. The 
upper gasket 65, or the one next to the metal 
hood 30, is preferably of treated paper, such 
as wellumoid or similar material that is rela 

30 

35 

40 

45 

tively hard, Smooth and flexible and the low 
er gasket. 66, or the gasket next to the porce 
lain body 28, is preferably of cork. This con 
structioh facilitates turning the hood 30 rela 
tive to the body 28 and provides an effective 
Seal between the members 28 and 30. 

Also, instead of a single opening in the 
member 30, for the reception of the filling 
pipe 39, a plurality of radial openings 67 
therein provide passageways between the 
exterior and interigr of the well and are 
tapped adjacent to the outer ends thereof. 
This construction permits one or more pipe 

threaded rods to be placed in the openings 67 
for turning the hood30 and, also, permits a se 
lection of one of the openings 67 for the recep 
tion of the filling pipe 39. After this selec 
tion, each of the other openings 67 may be 
closed by a plug 68. . . . . . • 

50 - 

on an extension member 70. The latter is 

55 

60 

65 

The device shown in Fig. 6 is similar to that 
of Fig. 5, except that the hood 30, instead of 
being attached directly to the portion 20 of 
the tubular supporting member 16, is mounted 

adapted for attachment to the portion 20 by 
means of screws 71 and is provided with a 
lower internally screw-threaded portion 72, 
similar to the portion 20 of Fig. 5, for the re 
ception of the portion 32 of the hood 30. 
In the device of Fig. 7, the well structure 5 

is not secured to the supporting member 16 
but is mounted on the portion 9 of the con 
denser bushing element 2 by a split-ring mem 
ber 74 which is clamped in position by a bolt 
or bolts 75. . . . . . . . . . . . . 
Screws 76 cooperate between lugs 77 on the 

corresponding reference char 

3 
ring 74 and bosses 79 on the hood 8 for lon 
gitudinally adjusting and holding the latter. 

Also, in this form of our invention, the pipe 
89 has a diagonal section 80 which is screwed 
into the entrance to a diagonal hold through 
the hood 30. ... : 
In Fig. 8, the well structure is also support 

ed directly on the portion 9 of the condenser 
bushing element 2 by a clamp-ring member 
.82 that is secured in position by a bolt 83. A 
tubular portion 84, similar to the portion 20 
of the other figures, depends from the ring 

70 

75 

82 and is internally screw threaded for the 
reception of the portion 32 of the hood 30. . 
The portion 84 is also adapted to receive a 80 
packing ring 85 for compression between the 
Same and the portion 32. . . . . . 
While we have shown and described par 

ticular forms of our invention, changes may 
be effected therein without departing from 
the Spirit and scope thereof, asset forth in the 
appended claims. . . . . . 
We claim as our invention: 
1. In a high-voltage structure, the combi 

nation with a main receptacle for a fluid, an 
electrical device therein and a condenserter 
minal bushing for said device extending 
through a wall of the receptacle with aniriner 
portion below the level of said fluid, of means 
for surrounding said inner bushing portion 
by another fluid body and maintaining said 
fluid bodies separate comprising an insulating 
well member disposed around said inner bushi 
ing portion in longitudinally adjustable rela 
tion thereto and having an opening adjacent 
to the bottom thereof and means normally 

85 

90 

95 

100 

closing said opening but movable to permit 
drainage of the well. . . . . 

2. In a high-voltage structure, the combi 
nation with a main receptacle for a fluid, an 
electrical device therein and a condenserter 
minal bushing 
through a wall of the receptacle with an inner 
portion below the level of said fluid, of means 
for Surrounding only saidinner bushing por 
tion by another fluid body and maintaining 
said fluid bodies separate comprising an in 
sulating well member supported directly on 
the bushing. . . . . .: 

3. In a high-voltage structure, the combina. 

for said device extending: 
105 

lio 

5. 
tion with a main receptacle for a fluid, an elec. 
trical device therein and a condenser terminal 
bushing for said device extending through a 
wall of the receptacle with an inner portion 
below the level of said fluid, of means for sur 
rounding said inner bushing portion by an 
other fluid body and maintaining said fluid 
bodies separate comprising an insulating well 
member, a longitudinally adjustable upper 
end member for the well member and means 

holding said end member in , 
position relative to said bushing. . . . . 
for temporarily 
4. In a high-voltage structure, the 

electrical device therein and a condenserter 
combi 

nation with a main receptacle for a fluid, an 

120 

25 

30 



4. 

minal bushing for said device extending 
through a wall of the receptacle with an inner 
portion below the level of said fluid, of means 
for surrounding said inner bushing portion 

is by another fluid body and maintaining said 
fluid bodies separate comprising an insulating 
well member mounted on the bishing at a po 
sition removed from said wall. . . . . 

5. In a high-voltage structure, the-com 
o bination with a main receptacle for a fluid, . 

... an electrical device therein and a condenser terminal bushing for said device extending 
through a wall of the receptacle with an in 

... ner portion below the level of said fluid, of 5 means for surrounding said inner bushing 
portion by another fluid body and maintain 
ing said fluid bodies separate comprising 
an insulating well member mounted on the 
bushing and having its upper end sealed bo the bushing, and annular upper and lower 85 20 to the bushing in said receptacle. 

6. In a high-voltage structure, the com 
bination with a main receptacle for a fluid, 
an electrical device therein and a condenser. 
terminal bushing for said device extending 

all of the receptacle with an in ... 25 through 
. . .ner portion below the level of said fluid; of 

eans for surrounding said inner bushing 
ortion by another fluid body and maintain 

ing said fluid bodies separate comprising an 
80 insulating well member and downwardly ex 

tending electrostatic-field-control means ad 

electrical device therein and a condenserter 
through a wall of the receptacle with an in 
ner portion below the level of said fluid, of 
means for surrounding said inner bushing 

40.portion by another fluid body and maintain 

member for the well member and means for securing the cap member in adjusted positic. 
18. In a high-voltage structiire, the combi 

electrical device therein and a condenserter ... minal bushing for said device. extending 
50 through a wall of the receptacle with an in 

means for surrounding said inner bushing 
portion by another fluid body and maintain. 
E. said fluid bodies separate comprising a 
tub :... tubular supporting element disposed in fixed 

is relation to the bushing, an insulating well 
member and an adjustable well cap member. having a tubular portion disposed in longi 
tudinally-slidable teslescopic relation to said. 
tubular supporting element. 60 "..." a high-voltage structure, the combi 
nation with a main receptacle for a fluid, an 
electrical device therein and a condenserter minal bushing for said device extending 

"ner portion below the level of said fluid, of 

jacent to the lower end of said well member. 
7. In a high-voltage structure, the combi-, 

nation with a main receptacle for a fluid, an 
minal bushing for said device extending 

... ling said fluid bodies separate comprising an 
insulating well member, an adjustable cap 

nation with a main receptacle for a fluid, an 

ner portion below the level of said fluid, of 

through a wall of the receptacle with an in 

3, 55, ou,8 

means for surrounding said inner bushing 
portion by another flui body and maintain 
ing said fluid bodies .. eparate comprising a 
stationary tubular element surrounding the 
bushing, an insulating well structure haying to 
a tubular portion telescopically related to 
Said tubular element and means for locking 
said tubular portion to said tubular element. - 

10. In a high-voltage structure, the com 
bination with a main receptacle for a fluid, 5 
an electrical device therein and a condenser 
terminal bushing for said device extending 
through a wall of the receptacle with an in 
ner portion below the level of said fluid, of 
means for surrounding said inner bushing 80 portion by another fluid body and maintain 
ing said fluid bodies separate comprising a 
well structure including a tubular insulating : 
body having an end adjacent to one end of 
electrostatic-stress-distributing members con 
stituting closure means for the ends of said 
tubular body having inlet and outlet ports 
therefor, respectively. . . . . . . 

11. In a high-voltage structure, the combi-90 
nation with a main receptacle for a fluid, an 
electrical device therein and a condenserter- . . 
..minal bushing for said device extending 
through a wall of the receptacle with an in 

I ner portion below the level of said fluid, of 95 
nieans for surrounding said inner bushing 
portion by another fluid body and maintain- . 
ing said bodies separate comprising an in 
sulating receptacle surrounding said inner 
portion having a relatively large number of 100 
outer-surface... annular surface-creepage 
flanges and an annular electrostatic-stress 
distributing member of inverted substantial 
youp-shape adjacent to the inner end there 
OE. . . . . . . . . . . . . . . . . . l. O5 

12. In a high-voltage structure, the combi 
nation with a main receptacle for a fluid, an 
electrical device therein and a condenserter 
minal bushing for said device extending . 
through a wall of the receptacle with an in-110 
ner portion below the level of said fluid, of 
means for surrounding said inner bushing 
portion by another fluid body and maintain 
ing said bodies separate comprising an insu-. 
lating receptacle surrounding said inner por-115 
tion having outer-surface creepage flanges, 
annular laterally projecting metal end struc-‘ 
tures constituting sealing means between the 
bushing and said insulating. receptacle and 
electrostatic-field-controlling means, the low- 120 
er of Said metal end structures having an opening therethrough, and a member normal 
ly closing said opening but movable to per 
mit drainage of the well. -- 

13. In a circuit-interrupter structure, the 12 
combination with a condenser, bushing, of . 
means for surrounding an inner portion there. 
of by a body of oil separate from a body of 
oil in which the interrupter is immersed com prising a longitudinally adjustable annular ' 
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member adjacent to the inner end of the 
bushing, a tubular insulating well member 
on said member, a longitudinally adjustable 
annular member at the upper end of Said well 
member, said inner-end member having an opening therethrough, and a member nor 
mally sealing said opening but movable to 
permit drainage of the well. 

14. In a circuit-interrupter structure, the 
combination with a condenser bushing, of a 
well structure for surrounding an inner por 
tion of the bushing by a body of oil separate 
from a body of oilin which the interrupter is 
immersed comprising an electrostatic-field 

15 controlling member of inverted substantially 
cup-shape at the bottom of the well. 

15. In a high-voltage structure, the com 
bination with a main receptacle for a fluid, an 
electrical device therein and a condenserter 

20 minal bushing for said device extending 
through a wall of the receptacle with an inner 
portion below the level of said fluid and an 
upper portion above the wall, of means for 
surrounding only said inner bushing portion 

25 by another fluid body and maintaining said 
fluid bodies separate from each other and free 
from the outer bushing portion comprising 
an insulating well member around said inner 
bushing portion and means providing a fluid 

30 tight connection between the upper end of 
said well member and an intermediate por 
tion of said bushing. 

16. In a high-voltage structure, the com 
bination with a main receptacle for a fluid, an 

35 electrical device therein and a condenserter 
minal bushing for said device extending 
through a wall of the receptacle with an inner 
portion below the level of said fluid and an 
upper portion above the wall, of means for 

40 surrounding only said inner bushing portion 
by another fluid body and maintaining said 
fluid bodies separate and free from the outer bushing portion comprising an insulating 
well member around, and removably, mount 

45 led relative to, said inner bushing portion and 
means providing a fluid-tight connection be 
tween the upper end of said well member and 
an intermediate portion of said bushing. 
In testimony whereof, we have hereunto 

50 subscribed our names this 16th day of Sep 
tember, 1927. 

HOWARD G. MACDONALD. 
JESSEE. MLATEER, 

5 GORDONA, BURR. 
5 

50. 


