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To all whom it may coneern:

Be it known that I, Samuen M. KINTNER,
a citizen of the Um{ed States, and a 1"651&@111:
of Prttsburg, in the county of Allegheny and

State of Pennq Ivania. have uwented a4 new !

and  useful Improvement Iin Insulating-
Bushings, of Wluch the following 1 a speci-
ﬁcahon

MyVinver.on rel: aiu:. to insulators for hiﬂ‘h

potential electrical cirve its and it has spe-

c1al reference to device of this character in

15

which alternate layers of suitable insulating

“and conducting materials are employed for

the purposeof px'ovldmn a series of condens-
ers between the external surfaces of the in-
sulator., Insulation of this general type has
ecen used in the prior art and is known as
the condenser type insulation. When this
insulation is utilized for bushings or sleeves
for the electrical separation of conducting
leads from conducting casings or tanks, in

- whieh transformenrs and other clectrical ap-
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“when the

paratus are contained, it has been found de-
~, sirable to taper the gnds of the cylindrical
25

bushing in order to increase the surface or
creepage distance between the conducting
cylinders which constitute the condenser
plates. It iz a well lmﬁwn fact that the
discharge of elec-
tricity in the air is maternﬂy Increased

charged conductors are provided
with sharp points or ¢harp edges.

According to' my present nnf‘ﬁmie:}ﬂ i pro-
vide an msulating beshimg, constructed as
above 1mdicated, Wlth alternate lay rs of 1 1n*

sulating and conductnm naterials but, 1n-
stead of continuously Lapernw the ends of

‘the bushing, I make successive layers of i
sulating materhﬂ of  varying lengths, them-'
,b")? torming a stepped strucjure in which the
- surface dlstf,mce 1. even greater.

The ends
of the conducting yhnderﬂ which are ex-

posed are wrapped over and soldered to
rings of conducting material of circular

cross section 1n oxder to do away with the
~ usual sharp edges of the cylinders irom

which a considerable electr ostatm leakage 1s
found to take place. .
Figure 1 of the accompanying drawings
18 an eleva,tmn of an insulating bushing con-
structed in accordance with my invention,
Fig. 2 18 a sectional view which discloses tho

structure of the bushing shown in Ifig. 1 and |

,the ﬂlalﬁ AtIng

Tw 3 15 an end-view, on a ]‘11“61‘ qmle, ot

- the same bushing.

teferring to the drawing, the bushmﬂ or
sleeve 1 which embodies my invention and is
adapted for the insulation of transformer
leads or the ¢onduciing leads of other elec-
trical lenun:, wmpwaea a series of stibstan-
tially concentric cylinders 2 and 3 which are

“disposed in alternation -and are composed,
of msulating and conducting

respectively,

material. The cy hndeis ) and 3 are of 511011

.diﬁﬂ ent lenutlm that the assembled bush-

ing is pr ovided with tapering ends and the

| conductmﬂ cylinders 8 ave formed of tin foil

or other thin metal plate and are so propor-

tioned that their surface areas are substan-

tially equal and. their extreme ends are ex-
posed. Rings 4 of conducting material,
which are cireular in Cross sec tion, are fitted
over each outer insulating cylinder close to

the end of the next larger insulating cylin-

der and i1s elecirically connected to the ex-
posed end of the adjacent conduncting cyhin-
der which 1s wrapped around and soldered
to 1it. By this means, the sharp edges of the
conducting cylinders, which would other-

Wise encourage leakage, are merged into the

rings 4 which have no sharp pomtb or edges
e\poqed to the surrounding air. . It has been

'found i practice that the voltage-sustain-

Ing or resisting power of the whole insulat-
ing bushing is 111.;1’[@1*1;1]17 increased by the
means just “deseribed, since the usnal static
leakage or discharge which tends to destroy

a1t 18 ])ldf‘tlf’:’iih avoided. 'The {*yhndllml
surface of each step adjacent to one of the
metal rings 4 is wrapped with cord or rope

5 which is coated with insulating varnish in
order to lmprove the structure of the bush-
ing and to.still further increase the surface
leakage distance between the conducting
plates

In order that the complete bu&hmg may

constitute a solid mass: fmm which the air
is entirely-exclnded I prerer to construct the
bushing as set forth in Patent No. 858,385,

oranted July 2, 1907, to the \Veetlnﬂ'houqe
Tlectric & Manuf&cml g Company as as-

‘signee of Kmil Haefely, sheets of tin foil or

other tuitable canductmg material being -
terposed at desived intervals between the
convolutions of the 1115111%111# mate‘rml dur-

"y
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Ing the construction of the bushing. It will
probably be found preferable, in most cases,
to first build up a substantially cylindrical

bushing and afterward turn off the ends of

the outer insulating layers in order to Pro-
duce the tapered or ste ped structure illus-
trated in Fig. 1 of the grawiﬁgs.

“Fhe structure described is of considerable
umportance and advantage when the bush-
ing is used for the insulation of relatively
high-voltage leads, since the conducting

greater or less degree.

Although the tapered end construction
a material surface or creepage dis-

provides
tance between the exposed ends of successive
conducting cylinders, if electro-static dis.
charges are permitted to occur at these
points, the voltage-sustaining or resisting
power of the surrounding air will be mate.
rially reduced in accordance with well known
principles. _

it 1s to be nnderstood that structural
changes may be effected within the SpIrit
and scope of my invention and I cdesire that
only such limitations shall be imposed as are
indicated in the appended claims.

1 claim as my invention:

L. An 1nsulating medium comprising al-
ternate layers of insulating and conducting
materials, and round rod or wire conductors
into which the exposed ends of the conduct-
ing layers are merged.

2. An insulating bushing comprising a
plurality of substantially concentrie cylin-
ders of conducting material separated by in-
sulating eylinders, and conducting rings of
substantially circular cross section 1to

which the exposed ends of the conducting

cylinders are merged. -
9 An Insulating bushing comprising a
plurality of substantially coneentric mctal
cylinders of varying lengths separated by
imsulating cylinders, and conducting rings
of substantially circular cross sectinn 1n{o
which the

cylimders are merged. |
4. An insulating bushing comprising a

-conducting cylinders are

- sulating cylinders, and means for

trieally and alternately

exposea ends of the conducting |

063,448

| plurality of concentria cylinders of conduct-

Ing material separated by msulating cylin-
ders, the metal cylinders being of substan-
tially equal areas, and rings of circular cross
section into which the exposed ends of the
merged.

9. An. 1nsulating bushing comprising a
plurality of continuous convolutions of suit-
able insulating material and separate con-
volutions of conducting materia Interposed

“1n the bushing at intervals to provide a plu-

rality of substantially concentric metal cyl-
inders, and conducting rings of substan-
tially circular cross section into which the
exposed ends of the conducting cylinders are
merged.,

6. An insulating medium comprising al-
ternate layers of insulating and conducting
materials producing a series of condensers,
and means for reducing electro-static leak-
age from the exposed ends of the conduct.
ing layers. o

(. An insulating bushing comprising a
plurality of substantially concentric cylin-
ders of conducting material separated by in-
_ reducing
electro-static leakage from the exposed ends
of the conducting cylinders. | |

S. AAn insulating bushing comprising a se-
ries of conducting cylinders of ditferent
lengths and a series of 1nsulating cylinders
of different lengths concentrically assembled
I alternation, the conducting cylinders hav-
ing rounded ends to reduce electro-static
leakage,.

J. An nsulating bushing comprising a
plurality of concentrically disposed conduet-
ing cylinders of different lengths having en-
larged rounded ends and a plurality of insu-
lating ¢vlinders of different lengths concen-
disposed with refer-
enee to the condueting cylinders. |

In testimony whercof, I have hereunto
subscribed my name this 80th day of July,
1908. L
SAMURL M., KINTNER.
Witnesses:

Howanrn 1. Bracrr,
Bieney ITings.
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