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My invention relates to terminal devices

and parti¢ilarly to outer-end terminal struc-

tures for high-voltage bushings for electrical
apparatus. : .

One object of my.invention is to provide
a device of the above-indicated. character
that shall embody a tube and means for seal-
ing the same through the medium of metal-
to-metal contact surfaces.

Another object of my invention is to pro-
vide a bushing terminal that shall provide an
air, oil and moisture seal and, at the same time,
effect good electrical contact between the
sealed parts. o

Another object of my invention is to pro-
vide a high-voltage terminal that shall avoid
the use of gaskets, cements and other ele-
ments and substances that are subject to
deterioration.

Another object of my invention is to pro-
vide a bushing terminal that shall permit
tightening of the air seal without disturbing
the bushing, and that shall also permit de-
taching the upper end of a conductor ex-
tending through the bushing for removing
the latter without requiring access to its
lower end. :

A further object of my invention is to
provide a terminal of the above-indicated
character that shall be simple and durable
in construction, economical to manufacture
and effective in its operation. -

Heretofore, in high-voltage-bushing prac-
tice, the outer-end terminals thereof have
been sources of considerable trouble and ex-
pense, it having been difficult to provide ter-
minals that were sufficiently fluid tight and
that would provide good electrical contact be-
tween the outer conductor and the conductor
extending through the bushing. Ny

In practicing my invention, I provide a

. bushing terminal embodying a tube, re-in-
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forcing means for the outer end thereof, an
internal conductor terminal to effect wiping
contact with said means and to exert forces
outwardly against the tube. The conductor

.terminal is also provided with means for

facilitating the lifting thereof, means for
preventing rotation relative to the re-infore-
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ing means and means for clamping and
locking the terminal in position. -

An external sealing means is provided with
an outer terminal, an inner surface for wip-
ing contact against the tube and means for
holding the sealing means in position.

Figure 1, of the accompanying drawing,
is a s1de view, partially in longitudinal sec-
tion and partially in side elevation, of a
bushing-terminal structure embodying my in-

‘vention,

Fig. 2 is a detail view of an element em-
bodied in Fig. 1, partially in side elevation
and partially in section,

Fig. 8 is a bottom plan view of the mem-
ber shown in Fig. 2,

Fig. 4 is a top plan view of the member
shown in Fig. 2, and
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Fig. 5is a view, similar to Fig. 1, of a modi-

fied form of my invention.

Referring to Fig. 1, the device comprises, in
general, a tube 2, an insert 8 therefor, a flex-
ible conductor 4 in the tube 2, a terminal mem-
ber 5 for the conductor 4, nuts 7 and 8 on the
terminal member 5 and an outer cap terminal
structure 10.

The tube 2, preferably constructed of good
conducting material, such as copper or brass,
is provided with external screw threads 12
for a portion of its length adjacent to its up-
per end, but removed from said upper end,
and, a section 14 of reduced exterior diameter
extending from the screw-threaded portion
12 to the outer end of the tube. v

The insert member 3, as shown also in Figs.
2, 3 and 4, is provided with. a2 tubular body
portion 15 having a longitudinal interior re-
cess 16 of hexagonal or other polygonal lat-
eral contour, a flange 17 and inwardly-ex-
tending peripheral fingers 19. The fingers

19 have preferably cylindric outer surfaces

flush with the outer cylindrical surface of the
body portion 15 and inner sloping surfaces
20 diverging away from the interior of the
body portion 15. A grooved or weakened
portion 21 is provided in each of the fingers
19 to assist in a slight outward movement of
the fingers, as will hereinafter be set. forth.
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The insert 8 may also be provided with a

‘knurled outer surface 28, as indicated in Fig.



2

2, for assisting in holding the insert in place
when it is driven into tightly-fitting relation
to the tube 2, the flange 17 serving as means

" to position the insert in the tube.

0

The conductor 4 is preferably of the flex-
ible stranded type and is soldered or other-
wise secured in position in the lower end cup
portion 25 of the terminal member 5.

The terminal member 5 further comprises
a~substantially frusto-conical portion 26, a
polygonal portion 27 having a number of sides
corresponding to the number of sides in the
recess 16 of the insert 3, a stud portion 28, on
which the nuts 7 and 8 are supported, and a
loop or lifting portion 30 at the upper end
thereof. By attaching a wire, or other ele-
ment, to the lifting portion 30, the conductor

"4 and its attached terminal member 5 may be
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drawn up through the tube 2 and through the
bushing in which the tube is to be disposed.
The cap 10 is provided with an outer stud
terminal portion 32, a substantially frusto-
conical inner portion 33 and an internally
screw-threaded portion 84 for cooperation
with the threads 12 of the tube 2. A set screw
35, or other suitable means, may be provided
for holding the cap member 10 in position.
In assembling the parts, the insert 3 is first
driven into the tube 2, after which the con-
ductor 4 and its terminal member 5 are drawn
up through the tube by means of a wire at-
tached to the lifting or loop portion 30, as
above set forth, until the frusto-conical sur-
face 26 of the terminal member 5 engages the
tapered fingers 19 of the insert member 3.
By turning the nut 7, the terminal member 5
and the insert member 3 are drawn longitudi-
nally toward each other to spread the fingers
8 outwardly against the inner walls of the
tube and to effect wiping contact between the
fingers and the tapered portion 26 of the ter-
minal members. The hexagonal portion 27
of the terminal member 5 prevents apprecia-
ble turning movement thereof relative to the
insert member 3. The nut 8 locks the parts
n position. :
fter the above described operation, the

~cap 10 is screwed inwardly on the screw

(2]

threads 12 of the tube 2 until the sloping sur-
face 33 is drawn tightly against the outer
end of the tube opposite the insert member 3.

In the above-described structure, the termi-
nal member 5 has longitudinal wiping con-
tact against the fingers 19 of the insert 8, and
the cap member 10 has longitudinal and pe-
ripheral wiping contact along the outer end
of the tube, thereby providing a very eflective
fluid-tight seal, without the use of gaskets,
cement or other deteriorating substance or
members, and effects good contact between the
conductor 4 and the cap 10.

In Fig. 5, in which corresponding parts
are designated by corresponding reference
characters, the construction, assembly and
operation, are substantially identical with
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those above-described, except that the ter-
minal is adapted for bushings of smaller
sizes.

While I have shown and described par-
ticular forms of my invention, changes may
be effected therein without departing from
the spirit and scope thereof, as set forth in
the appended claims.

T claim as my invention:

1. In combination, a tube having exterior
screw-threads adjacent to, but removed from,
an end thereof and a portion of reduced ex-
terior diameter from said threads to said end,
an insert having a flange abutting said end,
a tubular body portion having an inner longi-
tudinal surface of polygonal transverse con-
tour, a knurled cylindrical outer surface
tightly fitting the tube, and circumferential-
ly-spaced fingers having eylindric outer sur-

. faces, longitudinally diverging tapered inner

surfaces and portions of reduced cross section
adjacent to said body, an internally screw-
threaded cap cooperating with said tube
threads over the end of the tube having an
end stud portion, a grooved section adjacent
to said reduced tube portion and a tapered
inner surface for engagement with said tube
end, a set screw extending through said cap
against said tube, a flexible conductor in the
tube, a terminal member having a socket for
said conductor, a tapered outer-surface por-

tion for cooperation with said fingers, a po--

lygonal portion in said polygonal body por-
tion and a lifting portion, and means on said
terminal member cooperating with said insert
for drawing and locking said insert and.ter-
minal member together.

-2. In combination, a tube having exterior
screw-threads displaced from an end thereof

and a portion of reduced exterior diameter

between said threads and said end, an insert
having a portion abutting said end, a body
portion having an outer surface tightly fit-
ting the tube, perimetrally-spaced fingers
having outer surfaces for cooperation with
the inner surface of the tube, longitudinally
diverging tapered  inner surfaces and por-
tions of reduced cross section adjacent to said
body, an internally screw-threaded cap over
the end of the tube having a grooved section
adjacent to said reduced tube portion and a
tapered inner surface for engagement with
said tube end, a conductor in the tube, a
terminal having a socket for said conductor,
a portion for spreading said fingers and a
portion cooperating with the insert to prevent
turning relative thereto, and means on said
terminal cooperating with said insert for
drawing said insert and terminal together.

3. In combination, a tube having external
screw threads displaced from an end thereof
and a yielding pertion between said threads
and said end, an insert having a body portion
tightly fitting the tube and perimetrally-
spaced fingers cooperating with a longitudi-
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nal surface of the tube, a cooperating inter-
nally screw-threaded cap having a longi-
tudinally tapered inner surface for engage-
ment with said tube end, and a terminal for
moving said fingers radially and cooperating -
with said member to prevent turning relative
thereto. v

4. Tn combination, a tube having exterior -
screw threads adjacent to an end thereof, an

‘interiorly-screw-threaded cap therefor hav-

ing a sloping annular inner surface tend-
ing, upon advancement of the cap inwardly
on the tube, to bend the end of the tube ra-
dially inwardly at a given position, an in-
sert having a rigid portion closely fitting,
and resisting said bending tendency of, the
tube and including bendable portions about
the inner surface of the tube, and means in
the tube for bending said bendable insert
portions radially outwardly at. a position

. Iongitudinally offset along the tube from said

30

40

45

50

55

6J

63

first position.

5. In combination, a tube having exterior
screw threads adjacent to an end thereof, an
interiorly-screw-threaded cap therefor hav-
ing a sloping annular inner surface tend-
ing, upon advancement of the cap inwardly
on the tube, to bend the end of the tube
radially inwardly at a given position, an
insert having a rigid portion closely fitting,
and resisting said bending tendency of, the
tube and including bendable portions about
the inner surface of the tube, and means in
the tube for bending said bendable insert
portions radially outwardly at a position
longitudinally offset along the tube from said
first position, said means and said insert
cooperating to prevent relative turning
thereof. ‘

6. In combination, a tube, a cap for an
end thereof having a sloping annular inner
surface tending, upon advancement of the
cap inwardly on the tube, to bend the end
of the tube radially inwardly at a given posi-
tion, an insert having a rigid portion closely
fitting, and resisting said bending tendency
of, the tube and including bendable portions
about the inner surface of the tube, and
means in the tube for bending said bendable
insert portions radially outwardly at a po-
sition longitudinally offset along the tube
from said first position.

In testimony whereof, I have hereunto
subscribed my name this 28th day of March,

1929, ,
GORDON A. BURR.



