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INSULATING MATERIAL.

Specification of Letters Patent.

To all whom 1t may concern:
~ Be 1t known that I, Arraur B. REYNDERS,
a citizen of the United States, and a resident

~of Wilkinsburg, in the county of Allegheny

and State of Pennsylvania, have invented a
new and useful Improvement in Insulating

fication. - | | o

My 1nwention relates to insulators for high
potential electrical circuits, and it has for
its object to provide an insulating body in
which the strains wili be prevented from
concentration upon or adjacent to outer sur-
faces, but will be equally distributed through-
out the thickness of the body. | h

The 1nvention consists in comnstructing an
insulator of alternate layers of suitable insu-
lating and conducting materials, a series of
condensers being thereby provided between

the external surfaces of the insulator, where-

by the the total strain to which the insulator
1s subjected is distributed throughout the
thickness of the insulating material. Insula-
tion of this general type has been used in
the prior art and is known as condenser type
insulation. . When this insulation is utilized
for bushings or sleeves for the electrical
separation of conducting leads from the in-
closing casings or tanks in which trans-

formers and other electrical apparatus are

contained, i1t has been found desirable to
taper the ends of the cylindrical bushing, in

order to 1ncrease the surface or creepage dis-

tance between the conducting cylinders which
constitute the condenser plates.
1ty of concentric cylinders is dependent upon
the distance between them, which is equal
to the difference between their radii, the
specific 1nductive capacity of the insulation
between them and the areas of their adjacent
suriaces. '
course, desirable to reduce the size and the
cost of the insulating bushings as far as it

r.= N

- 1s possible to do so, and it has been found

49

that these conditions can be best fulfilled |
by making the areas of the conducting cylin-

ders which constitute the condenser plates,

- equal, and also by keeping the distances be-

tween the plates substantially equal but if
1t 1s attempted to construct a bushing which
preferably fulfils the aforesaid conditions,
1t 1s found that the difference in the lengths

. of the successive outer cylinders is very
- slight while the difference between the | which the insulating bushing is subjected

'he capac-

Yor high voltage work, it 1s, of |

—nll
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lengths of the successive inner cylinders is
considerable, so that the taper at the ends

_ Patented Mar. 22, 1910.
Application filed July 6, 1908. Serial No. 442,195. |
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of the complete bushing is constantly vary-

ing and the surface distance between adja-

cent conducting plates near the outer sur-
face is very short. |

According to my present invention, I have
overcome these difficulties by constructing a
bushing having uniformly tapered ends and
conducting cylinders which are equally

spaced apart and by compensating for the

inequality 1n the areas of the several plates,
so as to maintain the ideal condition of a

series of condensers having equal capacities

by introducing insulating material between
the intermediate conducting cylinders which
has a lower specific inductive capacity than
that which separates the successive inner and
the successive outer cylinders.

drawing 1s a view, partially in elevation and
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[he single figure of the accompanying
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partially in section, of an insulating bush- .

1ing that embodies my invention.

In the drawing, a rod or bar 1, of any
suitable conducting material, which may
constitute a circuit lead, 1s provided with an

insulating bushing 2, by which it is insu- -
lated from a metal casing or supporting'

bracket 3. |

The insulating bushing 2 is_preferably =~

constructed as set forth in Patent No.

85

858,385, granted July 2, 1907, to the West-

inghouse KElectric & Manufacturing Com-
‘pany as assignee of mil Haefely, sheets 4
of tinfoil or other suitable conducting ma-
terial being interposed at convenient or de-
sirable intervals between the convolutions 5
of 1msulating material during the construe-
The metallic sheets 4
form with each other and the conductor 1

tion of the bushing.

a serles of condensers in which the strains
upon the 1nsulation are proportional to the

differences of potential between the sheets.
The . 1insulating properties of the material

used in the construction of the bushing vary
between its 1nner and outer walls, that hav-
ing the best specific inductive capacity such
as sheet mica being disposed adjacent to the
walls and that having the lower specific in-
ductive capacity such as cotton cloth or
paper being disposed between conducting

cylinders which are in the middle of the in-

sulating body. By this means, the strains to
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are unlformly distributed throughout 1fs
thickness, which 1s reduced fo a minimum,
and at the same time an equal surface dis-
tance or creepage distance 1s maintained be-
tween the ends of the conducting cylinders.
1t will be readils 7. Lmderstood by those
skilled in the art, that the um]matmn of
poorer grades of insula wting material for a
material part of the construction of the in-
sulating bushes considerably reduces the
total expense involved 1n 1ts manutacture.

I claim as my mvention:

. An insulating structure, comprising al-
teln‘ite layers of 1115111(11t111g material and
conducting material which constitute a series
of condensers, the insulating layers being

oraded as to Sp@@lﬁ@ inductive capacity in
accordance with their distances from the sur-
faces of the structure.

2. An 1nsulating structure comprising a
plurality of alternate layers of conducting
material and 1115111‘1tmg material, the spec;lhc
inductive capacity of the intermediate in-
sulating layer or layers being less than that
of the outside and inside insulating layers
of the structure.

3. An 1nsulating bushing comprising a
plurality of concentric conducting cylinders
and ‘a plurality of msula‘tmg cylinders,
which alternate in p051t10n with said con-
ducting cylinders, the ' specific inductive

‘and a plurality of insulating cylinders w

DB52, 487

capacity of the outer and inner insulaki
cylinders being difierent from the speecid
inductive cap%mty cf the intermedials
sulating cvlinder or m,fimdms

4, An insulating bushing comprising
plurality of conecentric {:onducbmg cyiin

11
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i rs
hich
alternate in posttion with said conduciing
cylinders, the specific Inductive capaclty o
the outside and inside 1nsulating cylinders
being relatively high, and the bpemhc 11-
ductive capacity of the intermediate insu-
lating cylinders being relatively low

5. An insulating bushing having tapemu

ends and compn&mg a plumhty of concen-

tric cylinders of conducting material sep-

£l {_:i

arated by insulation and constituting a series

of condensers, the insulation between the In-
termediate cylinders being of lower specific
inductive capacity than the insulation be-
tween the cylinders near the 1mnner and outer
surfaces of the bushing, whereby an equality
1n capacity of the condensers 1S effected.

In tesmmony whereoi, I have hereunto
subscribed my name this’ 13th das y of June,

190%

"HUR B. REYNDERS.

| AR
Witnesses:

O. C. 1

JICDWARDS,
Birney Hings.
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