
1,129,468. 

WNESSES; 

C, LE G FORTESCUE. 
TERMINAL BUSHING, 

APPLICATION FILEI) NOW, 24, 1911, 

Patented Feb. 23, 1915. 

VENTOR 64.4.28 22 

(26-66. AITORNEY 

  



O 

5 

UNITED STATES PATENT OFFICE. 
CHARLEs LE. G. FORTESCUE, OF PITTSBURGH, PENNSYLVANIA, AssIGNoR. To west 

INGHOUSE, ELECTRIC AND MANUFACTURING COMPANY, A coRPoRATION of 
PENNSYLVANIA. 

TERMINAL BUSHING. 
1,129,468. Specification of Letters Patent. 

Application filed November 24, 1911. Serial No. 662,186. 

To all whom it may concern. 
Beit known that I, CHARLEs LE. G. FoRTEs 

CIE, a subject of the King of Great Britain, 
and a resident of Pittsburgh, in the county 
of Allegheny and State of Pennsylvania, 
have invented a new, and useful Improve 
ment in Terminal Bushings, of which the following is a specification. 
My invention relates to terminal bushings 

for electrical apparatus and it has special 
reference to such bushings as are adapted 
for use with very high-voltage electrical ap 
paratus and are liable to be subjected to ad 
verse weather conditions. 
The object of my invention is to provide a 

terminal bushing of the class above indi 
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cated that shall be particularly adapted for 
use with high-voltage transformers, circuit 
breakers or other devices which are inclosed 
in metal cases. 
In Patent No. 952,913, granted March 22, 

1910, to the Westinghouse Electric & Manu 
facturing Company, upon an application 
filed by J. C. Dow, is shown and described 
a high-voltage terminal bushing comprising 
alternate layers of insulating and conduct 
ing materials constituting so-called con 
denser-type insulation. When insulating 
structures of this character are subjected to 
moisture and adverse weather conditions, 
their voltage-sustaining power and insulat 
ing properties are diminished. s 

i has been my aim to provide a struc 
ture having the advantages of the condenser 
type insulation and, at the same time, em 
bodying means for preventing its rapid de 
terioration under adverse conditions. In 
order to accomplish this result, I provide an 
exterior insulating structure or casing which 
extends between the conducting members, 
separated by the insulating structure as a 
whole, and completely envelops the surface 
of the bushing proper which would otherwise 
be exposed. The insulating casing is so 
shaped, in general, as to conform to the elec 
trostatic field of force in accordance. with 
the principles set forth in co-pending appli 

p p ed KF cation, Serial No. 558,744, 30, 
1910, by K.C. Randall, S. W. Farnsworth and myself, but, on the surface of the casing, 
I provide a series of annular flanges that are 
so proportioned that their edges terminate 
in surfaces which conform to the electro static lines of force produced by the differ 

ence in potential between the two conduct 
ing members. - 
The single figure of the accompanying 

drawing is a partially sectional elevation of 
a terminal bushing constructed in accord 
ance with my invention. 

Referring to the drawing, the terminal 
structure here shown comprises an inner 
tube 1 of conducting material which termi 
nates at its upper end in a conducting sphere 2 of relatively large size, a plurality 
of concentric cylindrical insulating mem. 
bers 8 which are separated by relatively, thin 
conducting cylinders 4, the outer surface be 
ing stepped or tapered since the cylinders 3 
and 4 are graduated in length, with the long 
est next to the conducting tube 1 and the 
shortest fitting into a flange collar 5 which 
constitute a part of a transformer casing or 
tank 6. 

I believe that there is concentration of 
stress at the ends of the conducting cylin 
diers 4 which is largely responsible for the 
deterioration of the bushings of this char 
acter, as heretofore constructed, when sub-. 
jected to adverse conditions. I have accord 
ingly provided an outer shell 7 of insulating 
material, the body of which is relatively 
thin and is in the form of a section of a hol 
low ellipsoid, the surfaces of which are so 
shaped as to conform to the electrostatic 
field of force existing between the conduct 
inger. 2 and 5. 

he outer surface of the shell 7 is pro 
vided with a plurality of drooping annular 
projections 8 which are somewhat analogous 
to the petticoats with which high-voltage 
insulators are provided but are so propor 
tioned that their edges terminate substan 
tially in an imaginary surface which con 
forms to the electrostatic field of force above 
referred to though not necessarily of the 
specific form and dimensions shown. As 
is brought out in the Randall, Farnsworth 
and Fortescue application, to which refer 
ence has been made, the projections 8 would 
be unnecessary and might be harmful, so far 
as the insulating properties are concerned, 
provided the outer surface of the spheroidal 
member could be maintained perfectly clean. 
However, for use in the open air, where 
water and dirt are liable to be deposited, it 
is of advantage to provide a greater surface 
distance between the conducting members 

Patented Feb. 23, 1915. 
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than is provided by a smooth shell between 
the members 2 and 5. 

It is evident that the amount of the in 
sulating material is considerably reduced by 
the use of the condenser-type insulating 
bushing which directly separates the tube i 
from the collar 5, while the surface distance 
over the insulating shell 7 is very great and, 
not only protects the end surface of the con 
denser-type bushing, but is itself so con 
structed as to be very unlikely to receive any 
electrical injury. 
The sphere 2 is made relatively large in 

order to improve the form of the electro 
static field and the distribution of the flux 
of which it is constituted. 
My insulating structure is, of course, not 

limited to use with transformers or any 
other particular electrical apparatus, and I 
desire that my invention shall only be re 
stricted by the appended claims. 
I claim as my invention: . 
1. The combination with an insulating 

sleeve, an inner conducting member extend 
ing therethrough and terminating in an en 
largement at one end of the sleeve, and an 
outer conducting member intermediate the 
ends of the sleeve, of a shell of insulating 
material surrounding a portion of the sleeve 
between the intermediate conducting mem 
ber and the end enlargement and materially 
separated from the sleeve and shaped to 
conform substantially to the field of force. 
produced by the difference of potential be 
tween the conducting members, 

2. The combination with conducting mem 
bers of unlike potential, of an interposed in 
sulating structure having high insulating 
properties, and an outer shell of insulating 
material surrounding and spaced from the 
highly insulating structure and conforming 
substantially to the electrostatic field pro 
duced by the difference in potential between 
the conducting members. 

3. The combination with conducting mem 
bers of unlike potential, of an interposed in 
sulating structure having high insulating . 
properties, and an outer shell of insulating 
material surrounding the highly insulating 
structure and conforming substantially to 
the electrostatic field produced by the differ 
ence in potential between the conducting 
members, the outer surface of the insulating 
shell being provided with annular projec 
tions which terminate substantially in a sec 
ond surface conforming with the said elec 
trostatic field. 

4. The combination with; a conducting 
plate, an insulating sleeve extending through 
an opening therein, a conducting member 
extending through the sleeve and terminat 
ing at its outer end in an enlargement, of 
an insulating shell surrounding the end of 
the sleeve between the enlargement and the 
conducting wall and having its surfaces 

members of unlike 

cally convex surface of said body being pre 

shaped to conform substantially to electro 
static field of force existing between the con 
ducting members and provided on its outer 
surface with drooping annular projections 
which terminate in an imaginary surface 
which also conforms substantially to said 
field of force, the shell being materially 
spaced from the portion of the bushing 
which it surrounds. 

5. The combination with conducting 
potential, , of an inter 

posed insulating structure, and an insulat 
ing shell surrounding and spaced from said 
structure, said shell having an outer sur 
face that conforms substantially to the 
electrostatic field between said conducting 
members and a series of drooping annular 
projections that also conform substantially 
to said electrostatic field. 

6. The combination with a conducting 
plate, a conductor extending through an 
opening therein, and a spherically curved 
conducting body of relatively large diam 
eter upon one end of the conductor, a spheri 
sented toward the conducting plate, of a 
bushing surrounding the conductor and in 
terposed between the conductor and said 
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conducting plate, said bushing being com- - 
posed of alternate layers of insulating and 
conducting materials, and the end portion 
of the bushing being in substantially the 
form of a truncated cone with its smaller 
end adjacent to said body. v. 

. The combination with a conductor, and a spherically curved conducting body of 
, relatively large diameter. upon one end 
thereof, of a bushing surrounding the con 
ductor and composed of alternate layers of 
insulating and conducting materials, the end 
portion of the bushing being in substan 
tially the form of a truncated cone with its 
Smaller end adjacent to said body, and a 
spherically convex surface of said body be 
ing presented toward the bushing. 

8. The combination with an apertured 
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conducting member, and a conductor pro 
jecting through the aperture therein, of a 
spherically curved conducting body of rela 
tively large diameter upon one end of the 
conductor, a spherically convex surface of 
said body being presented toward the con 
ducting member, and a bushing surrounding 
the conductor, and composed of alternate 
layers of insulating and conducting mate 
rials, the portion of said bushing extending 
between the conducting member and the 
said body being in substantially the form 
of a truncated cone. - 

9. The combination with a conductor and 
a spherically curved conducting body of 
relatively large diameter upon one end 
thereof, of a bushing surrounding the con 
ductor and composed of alternate layers of 
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portion of the bushing being stepped and in 
substantially the form of a truncated cone 
with its smaller end adjacent to said body, 
and a spherically convex surface of said 
body being presented toward the bushing. 

10. The combination with an apertured 
conducting member, and a conductor pro 
jecting through the aperture therein, of a 
spherically curved conducting body of rela 
tively large diameter upon one end of the 
conductor, said body presenting a spheri 
cally convex surface to the said member, and 
a bushing surrounding the conductor and 
composed of alternate layers of insulating 
and conducting materials, the portion of 
said bushing extending between the con 
ducting member. and the said body being 
provided with annular steps and being also 
in Substantially the form of a truncated 
COe. 

11. The combination with an apertured 
conducting member, a conductor projecting 
therethrough of a rounded conducting body 
of relatively large diameter upon one end of 
the conductor, a bushing surrounding the 
conductor, and an insulating shelf spaced 
from and surrounding the portion of the 

bushing which extends between the conduct 
ing member and the rounded body, said shell 
conforming to the electrostatic field inter 
cepting said rounded body. 

12. The combination with an apertured 
conducting member, a conductor projecting 
therethrough, of a rounded conducting body 
of relatively large diameter upon one end of 
the conductor, a bushing surrounding the 
conductor composed of alternate layers of 
insulating and conducting materials, a por 
tion of said bushing extending between the 
conducting member and the rounded body 
being in substantially the form of a trun 
cated cone, and an insulating shell spaced 
from and surrounding said truncated cone 
portion of the bushing, said shell conform 
ing substantially to the electrostatic field 
intercepting the rounded body. 

In testimony whereof, I have hereunto 
subscribed my name this 21st day of Nov. 
911. 

CHARLESLE G. FORTESCUE. 
Witnesses: 

E. G. REED, 
B. B. HINEs. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.” 
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