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o all whom it may concern:

Be it known that I, JAMES B, WILLIAMS, a
citizen of the United States, residing at Oak-
land, Alameda county, California, have in-
vented certain new and useful Improvements
in Insulated Electric Conduectors; and I do
declare the following to be a full, clear, and
exact deseription of the mventlon sueh as
will enable others skilled in the art to which
1t appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters marked thereon, which
form part of this specification.

The object of my invention i1s to produce
an insulated electrie conductor which shall
have
lower electrostatic capacity than insulated
conductors made in the manner now usually
employed—u. e., by placing the insulating-
layer or dielectric in direct contact with the
conductororin contact with a layer of fibrous
material closely wrapped around the con-
ductor, the size of the conductor, the thick-
mate-

same in both cases. |

Thenovelfy of my invention consistsin the
means emploved to attain this object and in
the construction and adaptation of the parts;
and 1t consists primarily in interposing be-
tween the insulating-layer or dielectric and
the conductor air-spaces, preferably made con-
tinuous, together with certain intermediate
and supplementary aids to insulation, where-
by the efficiency of the insulation is mate-
rially -increased.

In the drawings in which the same letters
refer to the same parts in all of the figures,
Figure 1 is a perspective view of a chosen
form of my invention,showing the successive
layers of material cut away so as to display
the different coverings of the conductor in
their relative p051t10ns Ifig. 2 is a similar
view of ‘the conductor provided with the in-

termediate covering or separating device.

Fig. 8 is a similar view of the conductor pro-
vided with a different form of said device.
Fig. 4 is a central transverse section on the
plaﬂe of the liney 7 in Fig. 1. Iig. b 1sa
similar section on the plane of the lme 2z xin

Fig. 3.

a higher insulation - resistance and a-

Ty

In all the views the parts are shown in rela-
tive positions only and not in necessarily reia-
tive sizes..

In the drawings, W represents the central
metallic conductor. I have shown it in cy-
lindrical form, and it may be single, stranded,
or tubular; but it should be substantially cir-
cular in cross-section.

C is the intermediate covering or separaf-
ing device, placed between the conductor W
and the insulating-layer or dielectric I. 1fs
purposes are, first, to prevent the insulating-
layer from coming into direct contact with
the conduetor; second, to provide alr-spaces
between them; third, to support the insulat-
ing-layer and keep it substantially concentric
with the conductor, and, fourth, to furnish
comparatively few paths by which the elec-
tric current can escape from the conductor.
This covering or separating device may con-
sist of any suitable material possessing insu-
lating properties and which remains elastic
and more or less flexible under ordinary con-
ditions of manuafaeture and use.

By the terms ‘“elastic” and “more or 1ess

flexible” I mean that if the insulated con-

ductor is to be kept comparatively straight
during its manufaecture, placing, and use the
materials need to be elastic only and possess
only a very slight degree of flexibility; but if
it is to be bent under these conditions the
degree of flexibility required will be greater
and sufficient to prevent buckling or rupture.

| By the term “ordinary conditions” I mean

such conditions as insulated conductors of
the class herein deseribed would naturally be
subjected to by an intelligent and skilled
workman—{for instance, that the insulated

. electric conductor during the manufacture,

placing, and use thereof should be kept as
straight as possible, and that if bent or coiled
the curves should be large.

When the intermediate covering C is made
in the form illustrated in Figs. 1, 2, and 4, it
is provided with raised portions or corruga-
tions ¢, the outer edges of which are substan-
tially equidistant from the axis of the con-
ductor and from each other and which serve
to support the insulating-layer or dielectric 1
and keep it away from those portions of the
covering ¢’ which are directly in contact with
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the conductor W, forming between the dielec-
tric and the covering C air-spaces A, which
in theform jllustrated in these figures are sub-
stantially parallel to the axis of the conductor.
In this form I may under some conditions
provide the device with means for preventing

the corrugations from being flattened against

the conductor when subjected to external

~pressure, and this feature of my invention
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will be made the subject of a separate appli-
cation for Letters Patent. |

~ Iis the insulating-layer or dielectrie, sur-
rounding the intermediate covering C and
which touches only the outer portions thereof,
and it is made sufficiently stiff to prevent its

|

|

of the conductor.

collapsing under usual conditions and touch- I

Iing' the surface ¢/, which forms the inner wall
of the air-passage A. |

L is a protecting-covering, usually made of
lead and applied over the dielectric in the
usual manner,and F represents a further cov-
Ing orlayer composed of fibrous material satu-
rated with a water-proof compound and out-
side the covering I when its use is deemed
desirable. | | - .

In Figs.3 and 5 I have illustrated a second

form of this intermediate covering or sepa-

rating device. In these ficures, W is the con-
duector. C’is the covering, which is provided

‘with bosses or projections ¢% which have the

same functions as the corrugations in the de-
vice first described. This covering is made
of strips of insulating material previously pre-

-pared and wound around the conductor. The
dielectric I is placed around the covering in

the manner hereinafter stated, forming the
air-spaces A2 | o

The general nature of my invention will be
readily understood from the above descrip-
tion, and I now propose to describe the best

means known to me of carrying out the same

and to specify the materials which should
preferably be employed therein and the meth-
ods of constructing and putting together the
several parts. The intermediate covering or

itsequivalent, and which I also call the* sepa-

rating device ” on account of its obvious funec-
tions, I make preferably of some thick fibrous
material—such as paper—which can be made
to possessinsnlating properties by saturating
it with an insulating varnish or paint—such
as a good Japan drier—containing a large
quantity of shellae, which can be formed

while hot into the desired shape, and which |

will retain its position when cold or under or-
dinary conditions. If the material employed

be not of itself sufficiently rigid to resist the

usual conditions of external pressure, I may
reinforce if, as above suggested. The same
end may be effected by thickening the cover-
ing at certain points or by adding external
longitudinal strips thereto by cement or other-
wise before it is applied to the conductor;

- but however it is formed it should be made

wherever it touches the exterior surface of

the conductor to closely adhere thereto by ! |

471,587

cement suitable to the (3011(1iti0ns of its man-

ufacture and nse—for instance, shellac dis-

solved in aleohol—and should so support the

insulating-layer or dielectric that it will not 7o

come into contact with the conductor. The
second form of the separating device C' may

be made of any suitable material possessing

insulating properties—forinstance, of vulcan-
1zed soft rubber—and is treated with suitable
cements to cause it to adhere to the surface
Itisobvious that the bosses

or projections are to be made sufficiently

75

close together to support the dielectric. How-

ever formed or of whatever material this de-
vice 1s made, if made of separate pieces after-
ward united, their edges should be closely
cemented and the points of contact between
it and the dielectric should be as few in num-

Dber as possible. .

Cther equivalents of the intermediate cov-
ering or separating device will readily occur
to the minds of persons skilled in the art, and

' 1t 18 obvious that I may in this respect make

wide modifications in detail without depart-
ing from the

tion. : | | L
The insulating-layer or dielectric I consists
either of a single layer or of two or more
single layers united to form one general layer
composed of any well-known insulating ma-
terial suitable for use in this connection.
Under some conditions of use the dielectric
may be separately formed into tubesand the

{ conductor already provided with the separat-

ing device placed within the same. Under
many conditions of use it is desirable that

tected from moisture or breakage or erushing
in of layer I by the forcible contact of the
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essential features of my inven-
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| the layers C and I should be further pro-
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finished conductor with other bodies, and to
effect this purpose I apply upon the dielec-

tric I a covering L, which is usually made of
lead, and when this material is employed it

.may be placed in position in the usual man-
‘ner by a lead press, and if the material of the

dielectric is such that it is apt to be injured
by the heat of the press a thin layer of paper
saturated with good paraffine-wax and care-
fully applied to the outside of the dielectric

ITO
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will be found to afford efficient protection.

In any case the dielectric should be kept as

cool as possible in its passage through the

press and the lead sheath should be chilled
thereafter at once. If desired, a layer I, of
sultable material, may be formed outside of
the covering L as a further protection. Itis
preferably put on in the form of a tape or
braid and is saturated with a good water-
proof paint, on¢ containing a large quantity

~of elastic flexible bituminous matter, for in-
stance. The purpose of this layer is to pro-

tect the layer immediately underneath it

from the action of moisture or gaseous va-.

pors, and serves at the same time to seal up
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any minute holes which may exist in the . .

lead sheath, if one is used. Such a covering
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lating-layer in cases where no lead sheath is

employed, and the materials of the said insu- |

lating-layer are of such a nature that its use
1S practicable.

The ends of the insulated conduector should
always be sealed with water-proof tape dur-
ing the process of manufacture whenever
practicable, and when finished should always
be sealed by this or other suitable means,
otherwise the insulation-resistance of the con-
ductor is liable to rapidly diminish, owing to
the effect of moisture and vapors which may
enter the air-spaces attacking the insulating
material. |

It is evident that my invention is mot ap-
plicable to conductors of small size on ac-
count of the difficulty of properly forming
and placing theintermediate covering or sepa-
rating device and the surrounding dielectric
The limit of size will depend
upon the materials used, the method ehosen
for forming the device, and the conditions of
its subsequent use. |

My invention can be applied to econcentric
cables if special careis taken in selecting the
materials which are used in the manufac-
ture of the different layers and in the man-
ner in which these different layers are formed

on the conductors; but the feasibility of so

doing depends upon the circumstances of
each case and can scarcely be predetermined.

The principle upon which the efficiency of
my invention depends is that comparatively
few paths are furnished by which the electric
current can escape from the conductor.

I do not require that the air- passages be-
tween the separating device and the dielec-
tric should be continuous or communicating
in order to attain this object; but I find a
great advantage 1in making them so, because
a current of warm dry air may be passed
through the air- spaces of the insulated con-
ductor, even after it is placed in position, to
remove any moisture which may get inside of
the air-passages.

The construetion illustrated in Figs. 3 and
o—that is, the covering with bosses or pro-
jections—is not claimed in this application,
as 1t forms the subject-matter of an applica-
tion filed by me April 9, 1891, Serial No.
388,289, - .

What I claim as new ig—

- - - . » i
1. The combination of a conducting - wire |

‘may be also placed directly over the insu- |

o

l: .
1

and a corrugated covering of insulating ma-
terial surrounding said wire.

2. In combination, an electric conductor,an
exterior insulating-layer I, and an intermedi-
ate corrugated covering C, whereby air-spaces

are formed between the conductor and the

exterior layer, substantially as shown and de-
scribed. |

3. The combination of an electric conductor
W, an exterior insulating-layer I, and means
placed intermediate the same, composed of
insulating material closely adhering to the
conductor and having portions thereof per-
manently projecting from its exterior surface
and in close contact with the interior surface
of the exterior layer, whereby air-spaces are
formed between the conductor and the exte-
rior layer. |

4, The combination, with an electrie con-
ductor and an exterior insulating-layer,of an
intermediate corrugated covering, the folds
of which form, with the exterior layer, the
walls of continuous air-passages,as set forth.

5. The combination, with an electric con-
ductor and an exteriorinsulating-layer, of the
intermediate covering composed of a more or
less flexible material possessing insulating
properties and closely adhering to the sur-
faceof the conductor and provided with raised
portions ¢, the outer surfaces of which are
substantially equidistant from the axis of the
conductor and which serve as a support for
sald exteriorinsulating-layer and form there-
with the continuous air-passages A. _

6. An insulated electric conductor compris-
ing the conductor W, the insulating-layer I,
the corrugated covering C, intermediate the
conductor and layerI, and the protecting cov-
ering or sheath L, substantially asshown and
described. |

7. An insulated electric conductor compris-
ing the conductor W, the insulating-layer I,
the corrugated covering C between the con-
ductor and layer I, the protecting layer or
sheath L. next the layer I, and the outer wa-
ter-proof covering F, substantially as shown
and described. _ﬂ __

In testimony whereof I affix my signature in
presence of two witnesses.

JAMES B. WILLIAMS.

Witnesses:
WM. RAIMOND BAIRD,
WILLIAM M. ERNST.
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