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To all whom it may concern: »

Be it known that I, Caares Lz G. For-
TESCUE, & subject of the King of Great Brit-
ain, and a resident of Pittsburgh, in the
county of Allegheny and State of Pennsyl-
vania, have invented a new and useful Im-
provement in Terminals for Electrical Ap-
paratus, of which the following is a specifi-
cation. : ]

My invention relates to electrical appa-
ratus, and it has special reference to high
potential terminal or outlet structures which
are adapted for insulating high voltage con-
ductors. . .

My invention is particularly adapted for
use in very high voltage transformers pro-
vided with accessible .taps, such as testing
transformers. )

The object of my invention is to provide
a terminal structure of. the class indicated

by means of which a plurality of circuit con-

neetions may be readily effected, while 2
minimum number of bushings are used for
the high potentisl conductors. For exam-

‘ple, high voltage windings of testing trans-

formers are frequently provided with taps,
or made in a plurality of distinet parts, the
terminals of the windings being usually
brought out through separate bushings in
order to permit the sections of the wind-

“ings to be connected either in series or in

multiple, or to distinct circuits, or to per-
mit any one of the terminals to be connected
to ground as desired. -

To illustrate my present invention, I pro-
vide a transformer of this character having
only two high-potential terminal bushings,
but the structure of these bushings is such

as to accommodate all four of the high-po-

tential leads. '

The single figure of the accompanying
drawing is a_diagrammatic sectional view
showing the circuit connections and the ter-
minal structure of a transformer construct-
ed in accordance with my invention. ‘

Referring to the drawing, the transformer
here shown comprises a core member 1 hav-
ing a high-potential winding divided - into
sections 2 and 3, and terminal bushings 4
and 5. The terminal bushings 4 and 5 are
structurally alike, and the terminal 4, shown
in section, will be described in detail. This
terminal comprises an inner tube 6 of con-
ducting material which terminates at its
lower end in a sphere and is provided at its

upper end with a metal disk 8 and is sur-
rounded by a plurality of alternate layers 9
and 10 of insulating and conducting mate-

Tial. “The outer layers are of gradually de- -

creasing length, so that a stepped tubular
structure of well known form is produced.

The bushing is supported by a collar 11
which is secured to the cover of a tank or
casing 12, in which the transformer is lo-
cated.

For an intermediate conducting laver of
the bushing is substituted a metal tube 13
which is concentric with the tube 6 and ter-
minates, at its lower end, in a ring 14 and
is provided at its upper end with a disk 15
which is similar to the disk 8 but is mate-
rially spaced from it.

The inner ends of the conducting tubes
6 and 13 are connected to the respective ter-
minals of the winding section 2, the wind-
ing section 8 being similarly connected to
corresponding elements of the bushing 5.
By properly interconnecting eonducting
members 8 and 15 of the bushings 4 and 5,
the winding sections 2 and 3 may be con-

nected in series or in multiple ecircuit rela--

tion, as desired. For example: One end of
the one winding section may be connected
to ground, the opposite end of said section
be connected t6 the corresponding end of
the other section and the remaining termi-
nal connected to a high-potential source of
alternating currents, in fact, various com-
binations, such as are frequently required
for testing transformers, may readily be ef-
fected.

As fully disclosed in my patent applica-
tion, Serial No. 642,877, discoidal bodies,
sach as 8 and 15, are disposed upon the
outer ends of high potential conductors as
6 and 13, respectively, in order to distribute
the electrostatic fields external to insulating
bushings, such as 4 and 5, and thereby sub-
ject the suifaces of the bushings to sub-
stantially uniform electrostatic stresses.

° I have found that, by providing & plural-
ity of discoidal bodies 8 and 15, and con-
necting them to conductors disposed in the
common insulating bushing 4, the electro-
static fields extending between the discoidal
body 8 and the cover of the transformer
tank. is substantially independent of the
electrostatic field extending between the dis-
coidal body 15 and said. cover of trans-
former casing 12. By properly disposing
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the discoidal body ‘15 relative to the dis-

coidal body 8 with which it should prefer-

ably conform in shape, the uniformity of
distribution of the electrostatic field exist-
ing between said discoidal bodies and the
top of. the transformer casing is not dis-
turbed. It is preferable that the surfaces
of the discoidal bodies 8 and 15 presented
to the main portion of the electrostatic field
be substantially parallel. For extremely
high voltage service, the dimensions of the
laterally extending surfaces of the disks

- should be substantially large in comparison
. to the radius of curvature of their edges,

15

in order to relieve electrostatic stresses in

" the air at the top portions of each disk, and
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also to redirect the electrostatic field adja-
cent to the surface of the bushing 4 so that
it will be subjected to substantially uniform
electrostatic stresses. .

" It will be understood that a plurality of
similar disks, suchsas 8 and 15, may be su-

perposed upon one another, and so arranged’

as to effect a substantially uniform dis-
tribution of the stresses upon the  insu-
lator 4. S L

" Variations in size and arrangement of
parts may be effected within the spirit and
scope of my invention. ’ ‘

I claim as my invention: . .

1. The combination with a high-poten-
tial outlet comprising a plurality of con-
centrically disposed conductors of unequal
lengths; a bushing therefor composed of
alternate layers of insulating and conduet-
ing materials, and-a conducting member em-
bracing said bushing intermediate its ends,
of conducting bodies extending laterally

1,120,487

i . ' e
from the conductors, the portion of said
_bushing extending between the conducting

member and said conducting bodies being
substantially in the form of a truncated
cone. o :

. 2. A terminal structure comprising alter-
nate layers of insulating and conducting
materials, the conducting layers serving as
condenser elements, and a plurality of con-
ducting bodies having rounded edges and
being respectively connected to certain of
the conducting layers and extending later-
ally from the bushing sufficiently to cause a
substantially uniform distribution of the
static field upon the exposed surfaces of the
bushing. '

. 8. A terminal structure comprising alter-
nate layers of insulating and conducting
materials, the conducting layers serving as
condenser elements and certain-of them hav-

ing their potentialy determined otherwise -

than by condenser action, and a plurality of
conducting bodies having rounded edges
and being respectively connected to the lay-
ers the potentials of which are determined
otherwise than by condenser action, the said

“conducting bodies extending laterally from

the bushing sufficiently to cause a substan-
tially uniform distribution of the static field
upon the exposed surfaces of the bushing.

In testimony whereof, I have hereunto
subscribed my name this 31st day of July,
1911, ' :

CHARLES LE G. FORTESCUE.

" Witnesses:
R. J. DearBorN,
B. B. Hings. o
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