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To all whom it may concerm:

Be it known that I, JULTUS HENRIK WEST,
engineer,asubject of the King of Denmark,re-
siding atHalleschestrasse 20,Berlin,Germany,
have invented a certain new and useful Im-
provementin the Manufacture of Xlectric Ca-
bles; and I do hereby declare the following to
be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to letters of refer-
ence marked thereon, which form a part of
this specification. .

Electric cables for the purpose of obtaining
the lowest electrostatic capacity have been
designed in which the wires are held apart
by thin transverse insulating-walls having
notches in which the wires are placed. In
this manner the wires are insulated from one
another almost entirely by air and can be
placed as wide apart as desired without ap-
preciably increasing the cost of the insula-
tion.

The present invention relates to construe-
tion according to which the wires rest in
notches of a helix made of an insulating sub-
stance, as paper or other suitable material.
Such ahelix ean be cut from a tube or can be
made in the hereinafter-deseribed manner
from a coiled and suitably cut and folded
strip of paper or other material.

Reforring to the drawings, in which like
parts are similarly designated, Figure 11is an
elevation, and Fig. 2 a section, of one form

of cable made in accordance with this inven-'

tion. Tig. 8 is an elevation of a portion of
a strip of insulating material provided with
notehes, and Fig. 4 a section of the same pass-
ing through one of the notches. ¥ig. 5 is an
elevation, and Fig. 6 a section, of the strip
shown in Figs. 3 and 4 after being folded; and
Fig. 7 shows the strips bent to receive the
wires. Figs. 8, 9,10, and 11 are views corre-
sponding to Figs. 8, 4, 5, and 6, showing a
modification. Figs.12,13,14, 15, 16, and 17
showafurther modification. ¥ig.18isatrans-
verse sectional view of Fig. 17. Figs. 19, 20,
and 21 show the two modifications combined,
and Figs. 22 and 23 a modification whereby
the wires ean e locked in position.

Fig. 1 is an elevation, and IFig. 2 a section,
of ahelix 8 8, which has been cut from a tube,
drawn outafter cutting, and the wires then in-

serted in the notches. The notches in which
the wires rest can be made before or after cut-
ting the tube and can be helically arranged
around the tube, so that after having been
drawn out the wires are slightly twisted. A
thread f'serves to hold the wiresin the notches.
Tig. 1 shows such a helix with four wires.
The number of wires can of course be varied
as desired, so that two, three, four, six, eight,
or more wires can be insulated from one an-
other. The construction of such paper coils
offersnotechnicaldifficulties. Similarhelical
holders can be made from a paper strip in an
equally simple manner. Figs. 3 and 4 show
in elevation and cross-section, respectively,
a narrow strip of paper with small notches e.
The strip of paper is first folded on the dotted
line f g, Fig. 3, so that the netched part is at
right angles to the unnotehed part, so as to
form a strip similar to that shown in Fig. 5in
elevation and in Fig. 6 in section, thereby
forming small ribs s at right angles to the
plane of the strip B. If the strip be again
folded on the dotted lines ¢ ¢ each time by
ninety degrees, aframe is formed, as shown in
Fig. 7, and in each of the corners ¢, b, ¢, and
D' of this frame, which is fairly stiff in con-
sequence of the perpendicular ribs s, there
may be placed a wire. In this manner only
continuous four - sided frames would be
formed; but if the dotted lines ¢ ¢ be drawn
obliquely to the longitudinal direction of the
strip B, as shown in Fig. 8, instead of per-
pendicularly, as shown in Fig. 3, and the
strip be folded on these lines ¢ ¢, so that the
planes of the several sections of the strip I3
are at right angles one to another, a strip is
obtained which, as in the case of the helix
shown in Fig. 1, may be arranged to be coiled
within the four wires. Such a helix is not
cireular in cross-section, but rectangular, as
shown in Tig. 7. The paper helix construct-
od in this manner is located within the four
wires, and the ribs are directed ountwardly be-
tween the wires, as shown in Fig. 7; but the
strip B can be wound around the wires on the
exterior thereof with ribs sdirected inwardly,
so that a cross-section is obtained, as shown
in Fig. 16. Trom this illustration it will be
seen that the wires ¢ b and o' 0’ are held
locked in their positions by the two adjacent
ends of succeeding ribs. For this purpose
the notches e, Figs. 12 and 14, are made some-
what wider than in the before-mentionod pa-

6o

65

70

8o

85

90

95

oo

105



I0

I3

20

25

30

35

40

45

50

55

6o

05

5

P

per strips. Fig. 17 shows a piece of such a
paper strip coiled around four wires,

If the paper strip B be provided on each
side with ribs s, Ifig. 19, so as to be substan-
tlally &£ shape in cross- seetloﬂ, as shown in
Fig. 20, of whieh the ribs on one side are each
p10v1ded with a special noteh 7 and the strip
be coiled up helically, a cross-section accord-
ing to Fig. 21 is obtained in which the stand-
ing strip atone side of the web of the Z shape
is turned inwardly between wires, while that
on the other side of the web is turned out-
wardly and is adapted to carry wires ¢ in the
notehes ¢. In this case the two types—viz.,
those illustrated by Figs. 7 to 11 and Figs. 12
to 17, respectively—are combined so as to in-
sulate eight wires from one another by means
of a strlp of paper.

When the arrangement shown in Figs, 7 to
11 is used, it is necessary, as in the case of
Irigs. 1 and 2, to coil a single thread helically
around the bundle of wires for the purpose of
holding them in the notches.

‘Whenseveral bundles of wires as hervetofore
constructed are combined to form a single
cable, it is advantageous to wind a thin strip
of paper around each bundle of wires for the
purpose of protecting the wires of one bundle
from those of the adjacent bundles or to sur-
round it in some other manner with paper.
In the case of cables according to this inven-
tion, however, it is not necessary to protect
all the bundles of wire in this manner; but
it is sufficient to coil the paper around each
alternate bundle and to leave the other bun-
dles uncovered. IFurthermore, similar pro-
tection can be attained by forming the
notches in a strip, such as shown in Ifigs. 12
and 14, in the manner shown in Fig. 22.
When such a paper strip is coiled in the be-
fore-mentioned manner around the wires, a
cross-section is obtained such as shown in
Tig. do, where each notch ¢ has a transverse
notch ¢, so that the notehes will form before
folding a substantially eross shape, and after
folding each perpendicular rib s will have two
lateral notches ¢'. In thiscase the wires are
located and securely held or locked so far
within the frame of paper that it isimpossible
for the wires of adjacent bundles to comeinto
contact with one another.

Having thus desceribed my invention, what
Teclaim as new therein, and desive 1o secure by
Letters Patent, is—

1. Incombination, a helix of insulating ma-
terial having notches in its sides and swires
held in said notches, substantially as de-
seribed.

2. Incombination, ahelix of insulating ma-
terial having notches in its sides or edges,
wires in said notehes and a cord to hold the
wires in position, substantially as described.

3. Incombination, a helix of a continuous
strip of insulating material having notches
formed in its exterior and interior edges, and

wires in sald notches, substzmtmlly as do-
seribed.
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4. In combination, a helix of insulating ma-
terial having notches in itssides or edges ar-
ranged in a spiral line about the helix and
wires held in said notches, substantially as
described.

5. In combination, a helix of a flat strip of
insulating material folded longitudinally, so
as to form an upstanding edge having notches
therein, wires in said notches and a cord to
hold the wires therein, substantially as de-
seribed.

6. In combination, a helix of a flat strip of
insulating material folded longitudinally, so
as to form an upstanding edge having notehes
in said edge, wires in said notches, the por-
tionsof thestandingstrip between the notehes
capable of being turned between the wires
toward or from the center, substantially a
described.

7. A helix of a flat strip of insulating ma-
terial having two longitudinal folds and both
edges of the strip having notches, in combi-
nation with wires held in said notches, the
parts between the nctehes on one edge of the
strip projecting from the center and those on
the otheredge toward the center,substantially
as deseribed.

8. A helix of a flat strip of insulating ma-
terial folded longitudinally so as to be sub-
stantially Z shape in section and having
notchesinits edges,in combination with wires
held in said notches, the parts between the
notches of the strip on one edge projecting
between the wires from the oenter of the helix
and those on the opposite edge projecting be-
tween the wires toward the center, substan-
tially as deseribed.

9. In combination, a helix of a flat strip of
paper folded longitudinally and notches cut
from one edge of the strip to the line of fold
and notches intermediate them of lesser
depth, and wires held in said notches, sub-
stantially as described.

10, Incombination, a helix of a flat strip of
paper having two parallel longitudinal folds
andnotches in eachside of the strip from each
edge to the adjacent longitudinal fold, the
wires in said notches, the sides of the strip
between the notches on one side projecting
between wires and outward from the center
of the helix, and those on the other side pro-
jecting between wires toward the center of
the helix, substantially as described.

11. Incombination, a helix formed of a flat
strip of paper having a longitudinal fold, and
cross-shaped notches extending from one edge
to said fold to form upstanding portions s with
lateral notches in said upstanding portions,
substantially as deseribed.

In testimony that I claim the fmeoomb as
my invention I have signed my name in pros-
ence of two subseribing witnesses.

JULIUS HENRIIKK WEST.

Witnesses:
WoLDEMAR IIaUPT,
HeNRY HASPER.
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