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INSULATOR

Application filed April 11,

My invention relates to insulators and
particularly to insulators for supporting
high-voltage transmission lines.

One object of my invention is to provide
an insulator of the above-indicated charac-
ter, that shall be thoroughly shielded against
the concentration of electrostatic stresses at
any position thereon.

Another object of my invention is to pro-
vide means for effectively bracing a relative-
ly expansive sheet-metal electrostatic-stress-
distributing member of a high-voltage in-
sulator,

Another object of my invention is to pro-
vide means for shielding the connecting parts
of high-voltage insulators that shall be read-
ily movable to facilitate the manipulation of
the connecting parts.

A further object of my invention is to pro-
vide an insulator that shall be simple and
durable in construction, economical to manu-
facture and effective in its operation.

In copending application, Serial No. 545,-
818, filed April 1, 1922 by H. B. Smith and
assigned to the Westinghouse Electric &
Manufacturing Company, is set forth an in-
sulator of which this invention is an improve-
ment. Reference may be had to the copend-
ing application for a better understanding
of the device herein set forth.

Broadly, the insulator is adapted to widely
distribute, and prevent the concentration, of
its field at any position, and to so direct and
control the field as to cause it to be of negligi-
ble strength along the insulator and aiso,
within the outer perimetral limits of an up-
per hood therefor.

These features are obtained by the use of
very widely curved toroidal conducting sui-
faces, at the ends of the insulator, which
cause the field to be of hollow cylindrical
form. In other words, the field of greatest
intensity surrounds the insulator, in spaced
relation thereto, in the form of a hollow cyl-
inder of less diameter than the toroids.

While the field also, extends parallel to the
cylinder, above-mentioned, at both the inside
and outside thereof, it is so materially weak-
ened at these positions as to prevent surface-
current formation, from corona, on the insu-

1927. Serial No. 182,558,

lated surface and the disruption of the field
from rain water at the outer edge of the
upper stress-distributing member or hood.

In such structure, the relatively great ex-
panse of conducting surface required renders
the insulator difficult to construct in a com-
pact, strong, durable and economical man-
ner, and other problems, such as adequate
holding, and shielding means for the termi-
nals, have been presented.

It ismy aim to further the already material
advancement of insulators, of the above-men-
tioned type, by providing a neat, compact and
effective structure that thoroughly shields
the connecting parts, that facilitates the
manipulation thereof, that is easy to manu-
facture and assemble, that withstands dam-
age from handling and service and that has
other features of advantage over suggestions
heretofore made.

Accordingly, in practicing my invention,
I provide an insulator embodying an upper
sheet-metal hood that is so mounted and
braced, a lower sheet-metal shield that is so
formed and movably mounted, and an inter-
raediate shield that so cooperates between
other shields at opposite sides thereof as to
obtain a very effective structure.

Figure 1 of the accompanying drawing is
a side elevational, or outline, general view of
an insulator embodying my invention,

Fig. 21is an enlarged fragmentary section-
al view of the top portion of the device shown
in Fig. 1,

Fig. 8 is a view similar to Fig. 2 of an in-
termediate portion of the structure, and

Fig. 4 is also, a view, similar to Fig. 2, of
the bottom end of the device illustrated in the
other figures.

The device comprises, in general, insulat-
ing members 2 and 3, a top hood 4, an inter-
mediate hood 6, an upper torus 7, a lower
torus 8, an intermediate shield 9 and a lower
shield 10.

The insulating members 2 and 3 are pref-
erably constructed as tubes or rods of por-
celain, glass or any other suitable material
and, if of porcelain or glass, may be suitably
roughened for portions of the lengths, ad-
jacent to the ends, thereof, as by serrating,
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sanding, etching or any other appropriate
method.

The hood or electrostatic-stress-distribut-
ing members 4 and 6 are preferably construct-
ed of spun or pressed sheet mefal, such as
copper, brass or aluminum, and have aper-
tured end portions 11, bowl-like portions 12,
toroidal pertions 14, rim portions 15 and out-
er perimetral or water-drip edges 16.

An upper terminal member 19, as shown in-

Hig. 2 comprises a cylindrical cap portion 20
that is secured, as by a body of cement 21, to
the end of the rod 2, clevis or other members
22 for mounting the insulator, and an annular
outwardly or radially projecting flange 24
having a flat surface 25 against which the
flat end portion 11 of the hood 4 rests and a
curved surface 25 substantially conforming
to a portion of the bowl portion 12 of the
hood. »

The hood 4 is secured to the flange 24 by
a flat sheet-metal ring 28 and screws 29 which
extend through the ring 28 and into the flange
24.

The hood 6 is similarly constructed and
mounted, as shown at the lower portion of
¥ig. 3 in which corresponding parts are des-
ignated by corresponding reference charac-
ters.

The tori or electrostatic-stress-distribut-
ing members 7 and 8 are also, constructed of
sheet-metal and each comprises a cylindrical
cup portion 31 having an apertured end-wall
32, and a widely-rounded or gradually-curv-
ed toroidal portion 33 that projects upwardly
{rom the cup portion 31.  Drainage openings
34 are provided in the portions 31.

Terminal members 85 and 86 are provided
for the lower ends of the rods 2 and 3, respec-
tively, and, simijlarly to the upper terminal
members 19, each comprises a cap portion 38
cemented to the rod, a flange 39 and an eye
or similar portion 40.

Similarly to the upper structure, the cup
portions 31 are secured to the flanges 35 and
36, by screws 41 and rings 42.

A pin 44 connects the eye and clevis mem-
bers 40 and 92 at the lower end of the rod 2
and the upper end of the rod 3, respsctively.

A clamp 46, of usual and well-known con-
struction, for supporting a conductor 47, is
connected, by a pin 48, to a combined eye-and-
clevis member 49 which is connected, by a
pin 50, to the eye portion of the bottom ber-
minal member 86, )

The shield member 9 is of simple, sheet-
metal-cylindrical cup construction disposed
on the lower ring 28 and adapted for longi-
udinal upward movement in telescopic rela-
*ion to the cup portion 31 of the torus7. This
construction prevents concentration of the in-
sulator field on the pin and screw hoods, and
other projecting points and edges between the
rods 2 and 3, and permits easy access to the
connecting parts,
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The shield member 10 comprises a cylindri-
cal portion 52 telescopically embracing the
lower end of the bottom cup 81 and a down-
wardly-and-outwardly flaring skirt 53 hav-
ing a rounded up-turned bottom edge 54 sur-
rounding the clamp 46.

A shallow cup-like member 56 is disposed
in bottom-to-bottom relation to the lower cup
31 against the ring 42 to which it is secured,
by the screws 41, and has openings register-
ing with openings in the portion 52 for the
reception of screws 57.

- By removing the screws 57, the member 10
may be raised. similarly to the shield 9, to
give access to the pins 48 and 50.

As indicated by a line @, with respect to
each of the series-related rods 2 and 3 in Fig.
1, the field of greatest electrostatic intensity
occurs between the toroidal portions 14 and
33 in a frusto-conical cylindrical zone sur-
rounding the rods within the edges 16.

By reasen of the deep bowl-like character
of the portion 12 and the broad area of the
rim portion 15, the field decreases in strength,
from the line # toward the rod and toward
the edge 16 so that, at these positions, it is
almost negligible in strength.

Thus, corona formation on the surface of
the rod, which sometimes gradually increases
in intensity until flashover occurs, 1s prevent-
ed and description of the field by the precipi-
tation of water, from the edge 16 into a strong
field, cannot oceur under most severe natural
conditions. : o

Since the upper members or hoods 4 and 6
awe of relatively thin sheet metal and of rel-
atively great area, they are subject to stress
Trom wind and to damage from other causes
but, in view of the flanges 24 and the particu-
lar relation thereof to the hoods, they are re-
inforced and supported over relatively great
aveas. These features which are new in a
device of this character, so far as T am aware,
provide great stability to the thin sheet ele-
ments, protect them in handling and shipping
and constitute improvements, in general, in
a device of this class.

Also, as seen in Figs. 2, 3 and 4, while there
are several small parts and portions which
would ordinarily tend to concentrate the field
and cause breakdown thereof, they are so
completely shielded by the extension and
gradually-curved conducting surfaces of the
members 4, 6,7, 8,9 and 10, as more general-
ly apparent in Fig. 1, as to be rendered total-
Iy incapable of causing such concertration.

The rings 28 provides relatively broad
ciamping areas over the sheet metal parts
and, in contradistinction to the. condition
which would exist if the small heads of ths
screws 29 were above employed to hold the
thin sheet metal, prevent the ready crimping,
cracking or tearing thereof.

While my invention is essentially a re-
finement of a known structure and I have
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shown a particular form thereof, it is im-
portant in rendering that structure more
practical and useful, and changes may be ef-
fected in the invention without departing
from the spirit and scope thereof, as set forth
in the appended claims.

I claim as my invention:

1. An insulator structure comprising an in-
sulating member having a cylindrical end,
a terminal member having a cap portion over
said end, a holding portion on the cap and
an annular outwardly-projecting flange on
the cap having an upper surface substantially
flush with the upper surface of the cap, and
a sheet-metal hood supported by said ftange.

2. Aninsulator structure comprising an in-
sulating member having a cylindrical end, a
terminal member having a cap portion over
said end, a holding portion on the cap and
an annular outwardly-projecting flange on
the cap having an upper surface substantially
flush with the upper surface of the cap, a
sheet-metal hood supported by said flange, a
ring member on the hood, and means for se-
curing the hood between the flange and the
ring member. .

3. An insulator structure comprising an
insulating member having a cylindrical end,
a terminal member having a cap portion over
said end, a holding portion on the cap and an
annular outwardly-projecting flange on the
cap having an upper surface substantially
flush with the upper surface of the cap and
embedying an cutwardly-and-downwardly-
curved upper surface, and a sheet-metal hood
having a curved portion substantially con-
forming to the curved surface of said flange.

4. An insulator structure comprising an
insulating member having a cylindrical end,
a terminal member having a cap portion over
said end, a holding portion on the cap and an
annular outwardly-projecting flange on the
cap, embodying a flat outer surface and a
curved surface surrounding the flat surface,
a sheet-metal hood having portions substan-
tially conforming to said flat and curved sur-
faces, a flat sheet-metal ring disposed over
said flat surface on the hood, and means for
securing the hood between the flange and the
ring.

5. An insulator structure comprising an
insulating member having a lower terminal-
end portion, and electrostatic-stress-distrib-
uting member having a cylindrical portion
around said end and a toroidal portion
around the insulator adjacent thereto, and
another electrostatic-stress-distributing mem-
ber having a cylindrical portion telescopically
related to said first cylindrical portion.

6. An insulator structure comprising an
ingulating member, having a lower terminal-
end portion, an electrostatic-stress-distribut-
ing member having a cylindrical portion
around said end and a toroidal portion
around the insulator adjacent thereto, and

3

another electrostatic-stress-distributing mem-
ber having a cylindrical portion longitudi-
nally movable on, and telescoping, said first
cylindrical member.

7. An insulator structure comprising an
Insu'ating member, having a lower terminal-
end portion, an electrostatic-stress-distribut-
ing member having a cylindrical portion
around said end and a toroidal portion
around the insulator adjacent thereto, and
another electrostatic-stress-distributing mem-
ber having a cylindrical portion longitudi-
nally movable on, and telescoping, said first
eylindrical member and a downwardly-and-
outwardly flaring annular portion.

8. An insulator structure comprising a plu-
rality of series-related elongated insulating
members, an electrostatic-stress-distributing
member at the lower end of one of said in-
sulating members having a cylindrical central
portion and a widely-rounded toroidal por-
tion surrounding the insulator axis, an elec-
trogtatic-stress-distributing hood member on
the insulating member next below said end,
and a metal cylinder extending between said
hood and said cylindrical portion.

9. An insulator structure comprising a plu-
rality of series-related elongated insulating
members, an electrostatic-stress-distributing
sheet-metal member having a cylindrical cup
portion and a gradually-curved toroidal por-
tion around the lower end of one of said in-
su’ating members, an electrostatic-stress-dis-
tributing sheet-metal hood member at the up-
pér end of the insulating member next below
said end, and a sheet-metal member having
a cylindrical portion telescoping said first
cylindrical portion, said second cylindrical
member normally resting on said hood but
being movable upward therefrom.

10. An insulator structure comprising an
insulating member having a lower terminal-
end portion, an electrostatic-stress-distribut-
ing sheet-mefal member having a cup portion
covering said end, a second sheet-metal mem-
ber of substantially cup-shape disposed in
bottom-to-bottom relation, and secured to,
said first cup, and an electrostatic-stress-dis-
tributing member having a cylindrical por-
tion longitudinally-movably telescoping said
cups and adapted for attachment to one
thereof.

11. An insulator structure comprising an
insulating member having a cylindrical end,
a terminal member having a cap portion over
said end and an annular outwardly-project-
ing flange on the cap, and a sheet-metal hood
mounted on the terminal member and having
portions supported by the end of the cap and
by said flange.

In testimony whereof, I have hereunto sub-
scribed my name this 8th day of April, 1927.

NILS A. WAHLBERG.
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