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- 2 Claims.

This invention relates to electr;cal insulating
bushings and mere particularly o -a new and
improved method of centrifugally casting such
bushings and to the product of sich method.

So-calied glass bushings: usually consist of a
main body of glass to which metal parts are
sealed. The glass acts as the insulation between
the metal parts, one of which is usually & mount-
ing flange that is normally ‘at ground potential
and another of which is a terminal that is nor-
mally at line potential; “The metal and glass have
such thermal expansion'characteristics that a gas
and liquid-tight permanént bond or seal is main-
tained between them thi oughout 2 wide range of
rapid temperature changes.

The two principal methods . of mf\kmg such
bushings are, first, to form the glass shape and
then press the metal parts into the glass' which
is softened at the points of contact with the metal

parts for this operation and, second, to cast the .

bushing in & mold in whichthe metal parts have
already been placed in the properrelation. Cast-
ing has the advantage over the pressed raethod
that the bushing, with its: hardware 1s formed in
a single operation.

Conventional casting of bushlngs or what Icall
stationary solid casting-of hushings; has however
a number of disadvantages. In the first place,
it is necessary to provide a metal tube or sheath

extending entirely through the bushing from the <

hottom to the terminal end-at the top. This is
for the purpose of permitting a wire lead or con~
ductor-to-be passed through the bushing. This
metal tube or sheath must be made of material
which -properly- expands -and contracts with the
glass in order to prevent eracking of the glass due
to wide range, rapid-temperature changes. * Metal
alloys which fulfill this requirement are relatively
expensive: In the second place; the glass' when
it cools and hardens shrinks and forms a large
irregular and uncontrollably shaped depression.
It is therefore necessary to make a substantially
longer casting than the finished bushing and then
cut off the part of the glass casting which con-
tains the shrunken depression. Cohsequently, a
substantial amount -of glass is wasted and the
cutting operation is an additional item of expense.

One way to eliminate the tubular metal sheath
is to use a flint coated steel core pin which is

centrally locabed in the mold. However, this is &

troublesome and expensive and not very satisfac-
tory for a number of reascns. For example, if
leaves a very small space between the central core
pin and the outer edge-of the mold for the glass
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operation difficult and limiting the kinds of glass
which can be used because certain glasses will not
pour in o fine enough stream to enter such a
space. )

In ‘accordance with this invention, the mold
can be essentially the same as is used in the con-
ventional solid casting method. However, the
mold is only partly filled with glass and is then
spun rapidly about a vertical axis which coincides
with the axis of the bushing, while the glass is
still soft. The centrifugal force causes a hollow
space to form in the center of the glass and
causes the glass to rise at the edges or, in other
words, ‘along the surface of the mold. In this
way a ceniral opening is automaticaliy formed in
the bushihg -so that no central tubular sheath
need extend throughout the length of the bush-
ing and also the bottom of the bushing is formed
smoothly by the mold.

In addition to eliminating the ususl sheath
which extends throughout the length of the bush-
ing, the centrifugal casting method also insures
that the length of the bushing will be correctly
formed in the mold so that no glass need he
wasted by cutting off ‘the bottom of the bushing
as is the practice when the bushings are solid
cast.. Furthermore, the central opening or de-
pression in the bushing materially reduces the
amount of glass in the bushing. Another advan-
tage is that the hollow construction of the cen~
trifugally cast bushing anneals more thoroughly
and in less time than the solid stationary cast
bushing and is less liable to have strains in the
glass.  Still anether advantage is that the uni-

3 form relatively thin wall of the centrifugally cast

bushing gives a higher thermal shock level than
is: obtained in the solid =tau10na1y cast bushing.

Comparative tests have shown that the thermal
shock Tevel of centrifugally cast bushings is 65°
to 72°°C. as eompared to 50-55° C. for solid sta-
tionary cast bushings. The temperatures. re-
ferred to are the differences in temperature be-
tween two water baths, held at constant tem-
peratures, in which the bushmg can be alternately
immersed without cracking.

A still further advantage of the centrifugal
casting method is that the shrinkage of the glass
at the lower end of the bushing, which is un-

vavo1dab1e in the %ohd staticnary casting method,

is eliminated in the hollow centrifugally cast
hushing, This prevents the poss1bihty of the glass
cracking away from the sheath and also improves
the appearance of the bushing. -

~An object of the-invention i§ to prov1de & new

to be poured through thus meking the pouring 56 and improved electrical bushing. -
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Another object of the invention is to provide a
novel, simple, and inexpensive method of casting
glass bushings.

A further objeet of the invention is to reduce
the cost and improve the strength and appear-
ance of cast glass bushings.

The invention will be better understood from
the following  description ftaken in connection
with the accompanying drawing and its scope will
be pointed out in the appended claims,

In the drawing, Fig. 1 is a longitudinal sec-
tional view of a bushing made in accordance with
the invention; Fig. 2 is a longitudinal sectional
view of the pouring operation in the plane of
separation of the two halves of the mold; Fig. 3
is a view similar to Fig. 2 illustrating the cen-
trifuging operation in the making of a ‘bushing,
and Fig. 4 illustrates one of the later steps in
the completion of the centrifugally cast bushing.

Referring now to the drawing, and more par-
ticularly to Fig. 1, the bushing is shown as con-
sisting of a main body of glass | having a cen-
tral hollow space 2 and outer petticoats. Em-
bedded in and surrounding the lower end of the
bushing is a mounting flange 3 of suitable metal
alloy, while mounted on the top of the bushing
is a terminal 4. This terminal is brazed or welded
to a cup-shaped metal alloy member 5 whose
edges are embedded in the glass.- An inverted

guard member 6 of the same material as the cup-

shaped member 5 is fitted into the latter for the
purpose of preventing the glass from coming in
contact with the terminal 4 which is ordinarily
of copper and does not have the proper coefficient
of thermal expansion. A suitable alloy of which
the parts 8, 5, and 6 may be made is one con-
sisting of about 42% nickel and the rest iron. A
short tubular member 7 of the same alloy as that
of which the members 3, 5, and 6 are made ex-
tends between the end of the hollow space 2 and
the terminal 4. This is for the purpcse of ac-
commodating a lead or conductor so that it may
be connected to the terminal 4 and the latter is
provided with an axial opening 8 to which the
conductor may be fastened in any suitable man-
ner as by brazing or soldering, 'This is shown
in Fig. 1, which also shows the mounting flange
3 brazed or soldered to a supporting surface. The
bottom of the glass member | is shown slightly
beveled at 9 and this beveled surface is smooth
like the other surfaces of the glass member 1.
The glass ! may be colored so as to prevent sun-
light from sludging oil or other dielectric liquid
which sometimes fills the hollow space 2. A suit-
able.color is amber.,

In PFig. 2 glass from a furnace 0 is being
poured in a stream (1 into a mold 12 through an
opening 13 provided for this purpose. 'The mold
is split longitudinally through its center for re-
moving the bushing after it has hardened and in
Fig. 2 the face of half the mold is in the plane
of the paper. The mold has a bottom opening
{4 and a shoulder 15 for supporting the terminal
assembly. The inside of the mold is ordinarily
a, surface of revolution about its center line.

For preventing the molten glass from running
out of the short tube 1, a plug {8 has been in-
serted therein. For accommodating the mount-
ing flange 3, the mold is provided with a circular
groove 11. For forming the bottom 9 of the glass
bushing, the mold has a turned-in beveled inner
edge 18. The mold is filled only to the static level
indicated by the dot and dash line 189.

In Fig. 3, the mold 12 has been placed in a
sultable jig or chuck 20 which is arranged to be
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spun around a vertical axis through the center
of the terminal 4 by any suitable means as by
an electric motor 21, only part of which is shown.
‘This spinning action takes place while the glass
is still soft with the result that centrifugal force
causes the hollow space 2 to form in the center
of the glass and causes the glass to rise up the
sides of the mold where it is pressed against the
inwardly turned lip 18 of the mold so as to form
the smooth beveled bottom surface 9 of the bush-
ing. The mold is spun until the glass cools suf-
ficiently to retain its shape. 'The bushing is then
removed from the mold I2 and ordinarily is
bplaced in a conventional annealer.

After the bushing has been annealed, the plug
I6 is then driven out of the short tube 7 in any
suitable manner such as by means of a punch
22 inserted in the bore 8 and a hammer 23.

While there has been shown and described g,
particular embodiment -of the invention, it will
be obvious to those skilled in the art that changes
and modifications can be made without depart-
ing from the invention and therefore it is aimed
in the appended claims to cover all such changes
and modifications as fall within the true spirit
and scope of the invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In a method of making a glass bushing, the
steps of providing a mold having an opening at
each end, fitting a bushing mounting flange into
said mold, mounting said mold with the openings
in vertical alignment, closing the lower opening
with means including a tube having a filler plug,
said tube extending into said mold a relatively
short distance from the bottom thereof, pour-
ing.molten glass into said mold until the molten
glass level is between the top of said tube and
the top of said mold, spinning said mold about
a vertical axis at a speed sufficient for centrifugal
force to cause the glass to rise up the sides of
the mold to the top thereof and form g central
hollow space extending down below the top of
said tube, continuing said spinning operation un-
til the glass has hardened sufficiently to retain
its centrifugally formed shape, and driving said
plug out of said tube so as to provide a passage-
way. for an electrical conductor through said
bushing.

2. In a method of centrifugally casting g glass
bushing, the steps of providing a mold having
an opening at each end, fitting a bushing mount-
ing flange in said mold, mounting said mold with
the openings in vertical alignment, closing the
lower opening with means including a nickel-
iron alloy tube having a filler plug, said tube ex-
tending vertically into said mold a relatively short
distance from the bottom thereof, pouring molten
glass into said mold until the molten glass level
is between the top of said tube and the top of
said mold, spinning said mold about a vertical
axis passing through said opening at a speed
sufficient for centrifugally forcing the glass to
rise up the sides of the mold to the top thereof
and form a hollow space extending down below
the top of said tube but above the bottom of said
mold, continuing said spinning operation until
the glass has hardened sufficiently to retain its
centrifugally formed shape, removing the glass
bushing from said mold, annealing said bushing,
and driving said plug out of said tube so as to
provide g passageway for an electrical conductor
through said bushing,

DONALD F. DE VINE.

(References on following page)
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