J. N. KELMAN.
INSULATOR FOR HIGH POTENTIAL CIRCUITS.
APPLIOATION FILED FER. 10, 1908,

949,184, Patented Feb. 15, 1910.

2 SHEETS—-SHEET 1.

_______

Wétrnesses
- | S
Jm/ﬂ:% ’ jfiorni’yﬁ

* ANCREW B GRAAM CO, PHOTO-LITHOGRAPHERS, WASHINGTON, D. C.



J. N. KELMAN.
INSULATOR FOR HIGH POTENTIAL CIROUITS.
APPLICATION FILED FEB.10, 1908.

949,184, Patented Feb. 15, 1910.

2 SHEETS—SHEET 2.

o Lig 4.
g ?1'
fo s ’

Wilrnesses Lveralor

s % Joseple Nelsore Aelrrecre.

 Sew 2 Sl S Qw(
@.

s Hllorre



10

15

20

25

30

40

45

50

UNITED STATES PATENT OFFICE.

JOSEPH NELSON EELMAN, OF LOS ANGELES, CALIFORNIA.

INSULATOR FOR HIGH-POTENTIAL CIRCUITS.

949,184.

Application filed February 10, 1928.

To all whom it may concern.:

Be it known that I, Joserr Nzrsox Kzr-
Muax, of the city of Los Angeles, in the
county of Los Angeles and State of Cali-
fornia, have invented certain new and useful
Tmprovements in Insulators for High-Po-
tential Circuits, of which the ml]owmg isa

full, clear, and exact specification, reference :

Demo had to the annexed drawings, and to
the lotters and figures marked thereon.

My invention which relates to certain new
and useful improvements in the construction
of insulators for high potential circuits, is
not only especially applicable to circuits
wherein the switch and circuit breakers
for high potential circuits described and

claimed, and shown in the drawings of my |

application for Letters Patent, Serial Num-
ber 370,091, filed April 22nd, 190(, are used,
but it is, or may be used more especially for
preventing leakage of high potential current
from the main conductor of a high potential
circuit to other metallic parts of an electrical
plant, and especially to the tank containing
the high potential switch and circuit br ealer
described in the said application for Letters
Patent.

My said 1mproved insulators are also
adapted for use in many other cases of high
potential insulations wherein there is possi-
bility or oppoltumtv for leakage to take
place from a conductor to other proximate
or nearby metallic parts of ‘Ipp‘ll“LtﬂS
whether connected or not, in connection with
high potential circuits. The high potential
cncults which I refer to are 'such as vary
from say, 10,000 to 100,000, or a still higher
number of volts under all conditions of
operation.

Upon the annexed drawings, Figure 1, is
an elevation of one application of my im-
proved insulator, namely, the ‘1131)11(3‘1th11
thereof to a hloh potentlal circuit and cir-
cuit breaker 001‘1espondmo to that which is
shown at Fig. 4, of the drawings of my
aforesaid apphcqtlon for Letters Patent,
and described in the specification thereof
the lower part of Fig. 1, corresponding to
the lefthand part of Tlo 4, of the aforesaid
drawings, also showmo the insulated sup-
port of the portion of the main eirenit
wound into a solenoid coil to operate a soft
iron core, and attachments. Fig. 2, is an

end elevation of the msuhtmg support of a i parts of a building.

Specification of Letters Patent.

|

Fratented Feb.
Serial No. 415,231,

15, 1910.

1)01t10n of main cireuit cmrespondmo to the
upper part of Fig. 1. Tig. 3, is a vertical
section on a Luoel scale, showi ing the main
circuit wound as a solenoid coil and in-
sulated from a soft iron core within a rigid
tube of glass, porcelain, or other msulatlno
mmernl said soft iron core being coni rected
by & wooden vod to the tr ip or releasing
mechanism described in my aforesaid speci-
fication. The said Fig. 3. also showmo in
vertical section one form of the main circuit
conical insulator comstructed in accmdance
with my present invention. ¥ig. 3, bis, is
an elevation upon a lavger scale <how1n0 the
lower part of the msulated rod connectmo
the soft iron core within the rigid tube of
the solenoid device, to the opemtl 12 lever
of the trip or releasing porticns of the high
potential circuit breaker. I'i 1g. 4,18 a phn
with p wts broken away, couﬂsnondmo to
Tig. 8, lis. Fig. 5, is an ele\rqtlon of the
uppel pqrt of the conical insulator shown &
Fig. 3, and on a smaller scale at Fig. 1, nluc-
trating in part the method wherebv the
conical portion of the insulator is attached
to the msul ting tube surrounding the rigid
tube of glass or pov’ehln or other “insula tluo
mater‘al inclosing the soft iron core. I‘w
6, is an elevation of a pair of my comcal
insulators constructed ucordmo to my in-
Venhon to be applied in high Dotentml clir-
cuits for the purpose of preve enting leakage
from any part of said cirenit to any ad]a—
cent or proximate metallic body. Fig. 7, is
a transverse vertical section of my nnpxoved
conical insulator which instead of being con-
structed with one insulating pectlcoqt or
shield, as is the insulator shown at Fig. 3,
the insulator shown at Tig. 7, is constructed
with two insulating pethcmts or shields, one
within {he other. Fig. 8, is another vertical
section of my improwv ved insulator showing
the said insulator as constructed with three
conical petticoats or shields. TFig. 9, is an-
other vertical section of my 11np1oved in-
sulator, but in this case instead of forming
the shields or leakage surfaces of conical
form, they are shown as flat disks, the con-
struction of which is hereinafter fully de-
seribed.

With reference to Figs. 1, and 2, the part
marked 1, represents tne section of a beam
of wood such as is used in the roof or other
To this beam 1, the
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insulator 2, is attached by a bolt 3, cemented
into the insulator, and extending beyond the
same. Upon the opposite end of the insula-
tor 2, is formed the wire carrier 4, through
which the insulated wire 5, of the main cir-
cuit passes, and to which it is bound by the
loop 6. The insulator 2, is constructed pref-
erably of porcelain, and is formed of three
projecting portions approximately of the
shape shown at Fig. 1, the object of so con-
structing the insulator 2, being to provide
an extensive surface over which any leakage
which may pass from the main circuit 1s
distributed without breaking the insulation
to the nearest body of metal.

The lower part of the insulated wire 5,
is wound into a solenoid coil 52, as shown at
Fig. 1, corresponding to the solenoid coil Q,
described in the specification of my afore-
said application for Letters Patent, and
shown at Fig. 4, thereof. The lower part 7,
Figs. 1, and 8, of the solenoid coil portion
of the circuit passes down through the in-
sulator 8, Fig. I, into the oil tank 9, wherein
it is connected to one of the poles of the
switch within the tank in the same manner
as described in my aforesaid specification
and shown at Fig. 5, of the drawings thereof.

The construction of the solenoid coil is
shown simply as a single coil in Fig. 1, but
shown in its complete construction, and on
a much larger scale in Fig. 3, wherein the
lower portion 7, of the circuit is wound in
successive spirals immediately around the
insulating tube 10, to the top of the coil,
being then again wound upon the inner layer
of the coil, and thence upward again to form
the outer layer of the coil, the wire consti-
tuting the coil being insulated by an in-
sulating wrapping directly around the wires
of the coil itself throughout the entire length
of such wires, and also being further in-
sulated by layers of insulation placed be-
tween the several layers constituting the coil,
and said insulation covering the coil when
completely wound, all in such manner that
the lower part 7, of the coil passes outward
to an oil tank containing the circuit breaker.

The insulation 10, wound upon the rigid
tube 11, in IFig. 3, consists of several layers
of insulating varnish with which corre-
sponding laminee or layers of cambric or
equivalent woven fabric, or of paper or
equivalent non - woven fabric iIntervenes;
these layers of woven or non-woven mate-
rial impregnated with an adhesive insulating
varnish, for example, shellac varnish, or
that known as “ Stirling varnish,” the layers
of fabric being wound around and around
upon each other with the insulating varnish
between them until the requisite thickness
and stiffness of tube is attained.

The upper part 12, of the tube formed of
cambric or of equivalent material, is filled
for a sufficient depth with disks of the in-

949,184

! sulating varnish with the impregnated var-
nished cambric, or of equivalent material be-
tween them, and these disks fit tightly and
adhesively to the interior of the tube. The
possibility of any leakage of high voltage
current taking place through the disks 192,
to the inner portion of the tube 10, being
still further prevented by placing a thick
layer of insulating varnish 18, over the top
of the disks so as to be practically level with
the top of the tube 10, which is formed of
cambric or equivalent material. The tube
10, of cambric or equivalent material, ex-

“tends the entire length of the glass tube 11,
and therefore completely incloses the glass
tube 11, as shown at Fig. 8.

Although T have described the disks 12, as
being placed in the upper part of the tube
10, it is to be understood that they may be
placed in either end of the tube 10, which is,
or may be an open end of the tube 10.

From about the middle downward of the
tube 10, of cambric or equivalent material,
there extends the conical petticoat or shield
14, as shown at Fig. 3. This conical petti-
coat or shield 14, is also constructed of
laminee or layers of insulating varnish with
laminz or layers of other woven or non-
woven material such as varnished cambric

laminee or layers being wound one upon the
other on a conical former so as to produce
the petticoat or shield of the shape shown at
TFigs. 8, and 1. :

In order to tightly unite the petticoat or
shield 14, with the tube 10, as it is shown
to be so united in Fig. 3, the several layers
of the cambric or equivalent material con-
stituting the petticoat or shield at the part
immediately uniting the petticoat or shield
14, with the tube 10, of cambric or equiva-
lent material, are cut as shown at Fig. 3,
with a series of upwardly pointing tongues
15, the innermost of which pointedly cut
portions are directly next the outer surface
of the tube 10, while the other cut portions
15, overlap these, and in part unite the outer
surface of the tube 10.

When the cut portions or tongues 15, of
the smaller end ot the petticoat or shield are
united by adhesive varnish to the tube 10,
then these cut pointed portions or tongues
are served over with tape of cambric or
equivalent material correspondingly impreg-
nated or charged with the insulating var-
nish, until a sufficiency of such layers of
such varnished tape have been wound upon
them to securely unite the petticoat or shield
14, with the tube 10, of varnished cambric
or equivalent material. After the petticoat
or shield 14, has been connected as now last
described with the tube 10, then a sufficient
quantity of insulating varnish 16, is poured
into the conical annulus at the smaller end
of the insulator, so as to fill a sufficient depth

intervening, cut in such shape that the ¢
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of such conical annulus at the part where
the petticoat or shield, and the tube 10, are
united. .

Within the rigid tube 11, of glass, porce-
lain, or other material, there is contained the
movable soft iron core 17, which is operated

upward and downward within the tube 11, |
by the exciting action of the solenoid coil :

5%, when the circuit is in operation as is well
understood. To the lower part of the soft
iron core 17, the rod 18, is attached, this rod
being constructed of wood, or other insulat-
ing material. The lower part of the rod 18,
shown at Fig. 3, Fig. 3, 4is, and Fig. 4, is
covered with a brass tube 19. The tube 19,
has formed upon it a screw thread as shown
at Fig. 3, bds, and upon this serew thread
there are carried the nut 20, and jam - nut
21, by which the position of the soft iron
core 17, within the solenoid cecil 5%, is ad-
justed, and Dy which also the lever 23, which
operates the cam 24, for releasing the lever
23, and hook 26, from supporting the weight
27, is operated. As the other parts shown
at Fig. 1, of the lower part of the oil tank
9, and of the circnit breaker and the lever
28, also the detents, shafts, and link connee-
tions, also the spring and restorer of the
weight 27, to its normal position are repro-
ductions of the same device hereinbefore ve-
ferred to as in Iig. 4, of the drawings, and
corresponding parts of the specification of
ny aforesaid application for Letters Patent,
and as such parts all operate in the same
manner as they are described in the specifi-
cation of my aforesnid application for Let-
ters Patent, and as such parts do not consti-
tute any portion of my present invention,
they therefore need not be herein further
described. :

With reference to Fig. 6, showing two
conical petticoats or shields 14, and 14?2, con-
structed in the same manner as the petti-
coat or shield 14, heveinbefore described
with reference to IFig. 3, as attached to the
tube 10; and since the said petticoats and
shields 14, and 142, have their smaller ends
constructed in the manner hereinbefore de-
scribed as shown at Figs. 3, and 5, and as
these parts are wound over by tape of cam-
bric or equivalent material, in the same man-
ner shown at Fig. 8, and hereinbefore de-
scribed with reference to Figs. 3, and 5, such
winding and connection of the said parts
need not be herein repeated with reference
to Fig. 6; it being explained that at the in-
ner and smaller ends of each of the var-
nished petticoats or shields 14, and 142, the
insulation and connection cf the parts are
made efficient by the pouring in, and hard-

ening of shellac varnish, or other equivalent |

insulating medium.

The second or outer petticoat or shield 29,
shown in Fig. 7, is attached to the tube 10,
above the inner petticoat or shield 14, in the

I

|
[
i
|
1

i

same manuer as hereinbefore described with
reference to the attachment of the petticoats
or shields 14, and 142, in the preceding fig-
ures of drawing, while with reference to
Fig. 8, wherein there ave two petticoats or
shields 29, and 30, respectively, outside the
1ner petticoat or shield 14, it is explained
that these outer petticoats or shields ave
formed in the same manner of lamine or
layers of insulating varnish, with lamine or
layers of cambric, or of equivalent material
impregnated with insulating varnish inter-
vening, and fastened to the tube 10, in the
same manner as the inner petticoat or shield
14, has been hereinbefore described as fas-
tened to the tube 10. The smaller ends con-
necting the parts of each of the petticoats
or shields 14, 29, and 30, ave insulated and
securely fastened to each cther and to the
tube 10, by the insulating varnish ag shown,
and hereinbefore deseribed with reference to
ffig. 8.

While the conical form of insulators Lere-
inbefore described, and shown upon the an-
nexed drawings, is found to give excellent
results in operation, yet I desire it to be
understood that my invention is not limited
to the construction of the conical petticoat or
shield in the forms of hollow cones, and that
instead of forming insulators in the shape of
a single hollow cone, or as of several hollow
cones inclosing one another, the lamine or
layers of insulating varnish with impreg-
nated cambric, or equivalent material consti-
tuting the said insulators may be cut into
the form of flat disks, and several such flat

| laminee or layers of such insulating varnish

with cambric or equivalent material inter-
vening are, or may be united to form each
msulating projecting surface around the
tube 10, of cambric or equivalent material.
One advantage of constructing the insu-
lators in the form of hollow cones, is that
they are not liable to get out of shape under
exposure to the atmosphere, while flat disks,
such as are shown in Fig. 9, are liable to be-
come distorted from therr flat shape or form.
It is to be understood that while I have
by the references in this specification, and
by a portion of the drawings of my afore-
said application for Letters Patent having
been inserted in the drawings forming part
of this application, as illustrating an exem-
plary application of the insulator constitut-
ing my present invention. yet I explain that
the said insulators are not applicable only
to the parts of high potential ecircuits re-
ferred to in my aforesaid application for
Letters Patent, but that the said insulators
are generally applicable to every part of
high potential circuits wherein any part of
such circuits are in sufficient proximity to
metallic bodies to tend to cause leakage from
the nearest parts of said circuits. to metallic
bodies so located, which leakage it is the ob-
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ject of the insulators: constituting my pres-
ent invention to obviate the occurrence of, by
providing very extensive insulating surfaces

over which such leakage of hloh potential |

current must pass or tmveﬂ before coming
into sufficient proximity to the metallic sur-
faces so as to electrically excite the said me-
tallic bodies.

I desire it to be understood that while I

have in the preceding parts of this specifica-
tion described the laminee or layers of fab-
ric which support the layers of insulating
varnish in, or of my insulator as mmbrlc
that instead of employing cambric as con-
stituting the textile fabric for carrying the
1nsuht1ntr varnish, I also use instead of
cambric, “other textile fabrics, such as silk,
linen, muslin, or calico, or other non-con-
ductlno textile fabrics, and instead of using
a textile fabrie, 1 also use laminse or hyers
of paper, cardboard, felt, or equivalent non-
woven insulating material as the support for
carrying the adhesive insnlating varnish be-
tween the layers of such paper or textile
fabrics.

In cases where I can employ the improved
insulator constituting my present inven-
tion on any portion of a high potential cir-
cuit which is not in prO\lmltv to a high po-
tential cirveuit breaker, and in parts of high
potential circuits where winding of a por-
tion of the circuit as a solenmd coil is not
neceéssary, and wherein it is not necessary to
place a movable soft iron core within the
tube of my insulator; then I carry a straight
portion of a high potential circnit through
the tube of my 1nsulator, in which case it
becomes necessary to remove the plugs 12,

949,184

and 13, shown in Fig. 3, from the end of
the tube 10, thence allowing the high po-
tential conductor to pass through the tube.

I claim as my invention.

1. An insulator consisting of a sprefldmg
member and tube Composed of laminee or
layers of flexible fabric, said layers of fab-
ric being separated by insulating varnish with
which said fabric is covered and impreg-
nflted

2. An insulator consisting of a spreading
member and tube composed of laminsze or
layers of flexible fabric, said layers of fabric
being separated by msulatmp varnish with
Which said fabric is covered and impreg-

1ated, said insulator having a rigid central
insulutlno tube.

3. An 1nsul‘1tor'con51st1n0 of a plurality
of spreading membels and a tube, said
spreading members and said tube being con-
stltuted of laminee or layers of flexible fab-

¢ covered and impregnated with insulating
.arnlsl‘

4. An insulator consisting of a plurality
of spreading members and a tube, said
spreading members and said tube being con-
stituted of laminze or layers of flexible fab-
ric covered and imprecrnfmted with insu-
lating varnish, said insulator having a rigid
cendal insulating tube.

In testimony whereof, I have hereunto set
my hand and seal at the city of Los An-
geles aforesaid, in the presence of two sub-
scribing witnesses.

JOSEPH NELSON KELMAN. . [L.s.]

Witnesses:

St. Joun Day,
J. D. Cory.
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