~ No. 689,613, | . . Patented Dec. 24, 190!,
~ o 6. E. HEYL-NIA. ' -

‘ELECTRIC CABLE AND PROCESS OF MANUFACTURING SAME.

{.q.ppﬁmtiuu'ﬂlad May 16, 1001.) -

(No Model.)

L

€

g PRty

@ttorsiey

'
-
a
L

THE NORRIS PETERS CO.; PHOTO-LITHD, WASHINGTON, D, C.




IO

L5

35

4o

50

UNITED STATES

OFFICE.

PaTENT

 GEORGE EDWARD HEYL-DIA,

OF WARRINGTON, ENGLAND.

ELECTRIC CABLE AND PROCESS OF MANUFACTURING SAME.

SPECIFICATION forming part of Letters Patent No. 689,618, dated December 24, 1901.

Application filed May 16, 1901.

Serial No, 60,689, (No model

To all w/wm it Al COMCEerTy:

Beitknown that I, GEORGE EDWARD HEYL-
Dia, engineer, a sub]ect of the King of Great
Brita,in, residing at Warrington, (priva,te ad-
dress Birk Crag, 236 Great Clowes street,

‘Higher Broughton,Manchester,) in the county

of Lancaster, Kngland, haveinvented certain
new and useful Improvements in Processes

of Manufacturing Electric Cables, (for which
applications for patent in Great Britain have

been made under No.18,044,dated October 10,

1900, and No. 19,951, dated November 6,1900; |
in Germany, filed January 23,1901 ; in Austria,

filed January 24, 1901, and in Sweden, filed

January 24, 1901 ,) of which the followmﬂ' is

a Spe(nﬁcatlon

Thisinvention relatestoelectric cables,and
has for its object to increase the speakmfr or
transmission efficiency of same when used for
telephonic and telegraphic purposes and to
obtain a greater flexibility, which obviates the
danger of rupture of the insulation material
in bendm , particularly when the cables are
required fm electric lighting or power.

To facilitate deseription, _referenee-will be

had totheaccompanyingdrawings,in which—
Figurelisasetof diagramsillustrating dis-

tortion of the usual paperstrip; Figs.2and 3,
-a side elevation and plan of my improved pa-

perstrip; Figs. 4 and 5, perspective and cross-
sectional views of the conductor with longi-

tudinally-applied paper strip, the latter fig-.

ure showing a pair of conductors laid up into
a cable; F1n' 6, a cross-section of several pairs
of conduetors Taid up into a single cable; Fig.

7, a cross-section of a pair of conductors mth

'longitudina,lly-applied gauze; Hig. 8, a simi-
lar view showing the paper about the gauze;
Fig. 9, side and front elevations of rolls as

used in grooving the paper strips; Fig. 10, a

front elevation of a modified form of rolls;

Fig. 11, a diagrammatic view, in front eleva-

tion, of a longltudmal covering maehme with

ﬂler for the thread-binding.
In the existing types of telepnome or tele-

graphic low-eapa,clty cables, subterranean as

well as submarine, every-effort is made to in-
sulate the conductor with a dielectric having

a totalelectrostatic capacity aslow as possible,

but without due regard as to how this total is

‘made up—that is,as tohow the eapacity is dis-

tributed around the conductor or between the

thesame cable. Ifacross-sectionofsuchalow-
capacity cable be examined,it will be found to
have an irregular form, Whlch moreover, will

vary at different pomts of the cable if several -

sections be taken, so that there is always a dif-
ferent and varying shapeinthe dielectric sur-
rounding each conductor.
old method of covering,in which the conduc-

tors are separated, for instance, by thin strips

of paper, which n'et distorted mto all sorts of
shapes, quite preventmﬂ* any symmetrical ar-
rangementof the conductors within the cable,
as will be seen by referring to Fig. 1 of the ac-
companying drawings, which shows diagram-
matically, for instance, three cross-sections
at different points of such a cable,{from which
the irregular distribution of the capacity can
be seen, which produces distortion of the
speakmﬂ' effect.

Now according to the present invention the
dielectric is alw ays distributed uniformly
about the conduector or conductors, which are
maintained symmetrically within the cable,
so that there will be found practically the
same conditions around one wire as there are

} around its fellow wires, and undulatory cur-

rents can be transmitted with & minimum of
distortion.
the capacity it is rendered possible in the
case of long-distance telephony, for instance,
to properly reproduce speech, as inductive
disturbances from either pairs ot conduactors
or from single wire to single wire are effect-
ively eliminated, and even on short cables
the speaking efficiency is increased. 'T'hisin-
creased efficiency of my cable is dae not only
to the uniform distribution of the dielectric
or electrostatic capacity around and between
the conductors, but also to the less deterrent
effects of the magnetic fields formed by cur-
rent motions or waves, which in my 1mproved
cable are not distorted so much.

In order to attain the object of my inven-

~t10n I cover the stranded or plain conductors

with paper strips A, having a broken surface
consisting of nUmMerous pymmldal or pointed
projections broadening to their bases, formed
closely

This is due to the

- by this uniform distribution of

| conductors in case of multiple conductors in
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together by grooving the paper in

erosS-hateh form on either: or both faces, as

shown in Figs. 2 and 3, and folding the same

| longitudinally about the conductor B in the
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desired number of layers, with a winding of |

thread C toretain the paper, as shown in Fig.
4. The conductors thus separately covered
may be laid up in one or more pairs into a
single cable, as shown in Fig. 5, and I ar-
range the meeting edges of the paper to well
overlap and form an increased thickness a at
one side of each conductor and place this
thickened part ¢ of one conductor against
the corresponding thickened part a of its re-
lated conductor in each pair. The combined
thickness ¢ @ thus produced between the two
conductors approximates to the combined
thickness of the non-thickened parts b and of
the thicker enveloping insulation ¢ around
the pairs, thus insuring the same conditions
and even distribution of the dielectric or elec-
trostatic capacity all around each conductor
of the pair, as there is an even thickness of
the insulating material both around and be-
tween the conductors of the cable. This ecan-
not be attained with the usnal inserted paper

strip shown in Fig. 1 or with a spiral wind-

ing of the material on the separate conduec-
tors, which after the enveloping winding of
athicker layer would producea greater thick-
ness of insulation about the pair than be-
tween the two conductors. It will be seen,
moreover, that the paper touches the condue-
tor only at numerous fine points and insures
a thorough air-space character for the cable
without losing the symmetrical arrangement
of the conductor, as is the case with the
usual paper stripinserted between the wires,
which in laying up the cable becomes dis-
torted, as shown in Iig. 1.

In Fig. 6 a number of pairs are shown laid

up into a single cable, from which it will be |

seen that the same advantageous conditions
are produced as described with reference to
Fig. 5.

The building up of the conductors into
cables may be effected by squirting paper-
pulp around them or wrapping on paper in
the ordinary way, or they may otherwise re-
ceive a final insulation or protective cover-
ing of any of the usual kinds.

The peculiar surface of my improved paper
strips renders them well adapted also Tor the
final or enveloping insulation of the cable, as
not only are uniform and ample spaces pro-
vided for air or fluid insulation by the layers

only touching at numerous fine points, but

great flexibility is afforded, which is so muech
needed, particularly when the cable is to be
used for electric light or power, and danger
of rupture of the insulation in bending, to
which paper cables are liable, is obviated.
Where a gauze material is used as the pre-
liminary wrapping for the separate conduc-
tors,l apply itlongitudinallyin the same man-
ner as the paper with overlapping edges in
orderto form an increased thickness between
the conductors, as before described. This is
shown in Fig. 7, while Fig. 8 shows the paper
A longitudinally applied about the gauze D.
The formation of the pyramidal or fine
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points on the paper may be effected by suit-
able rolls—for instance, as shown in Fig. 9, in
which the paper material A is passed through
pressure-rolls E K, of which either or both
are formed with peripheral ribs running lon-
gitudinally, and then through another pair, in
which the ribs are formed transversely, the
combined effects of the two pairs being to
produce grooves in cross-hatch form, result-
Ing in the fine points illustrated in Fig. 2. If

75

the first pairof rolls be formed on the periph-

ery with numerous small recesses of pyrami-
dal form, as shewn in Fig. 10, the second pair
of rolls I ' may be dispensed with.

Fig. 11illustrates, as an example, the usual
longitudinal-covering machine for applying
the paper. G is the drum of wire; H, the
spool of paper strip; I, a guide-roller; K, the
folding-die, and L a flier of any usual con-
struction adapted to wind the thread C about
the paper on the wire, the covered conductor
being wound on a reel M,

I declare that what I claim is— |

1. The improvement in the process of man-
ufacturing electric cables of low capacity,
which consists in preliminarily covering the
conductors in a longitudinal manner with a
strip of insulating material, overlapping the
meeting edges of the strip to form an in-
creased thickness along one side, binding the
strip in this position on the conductor with a
winding of thread, laying up the conductors
into pairs with the said thickened parts of
the related conductors placed together, and
completing or building up the cable with the
desired number of such conduectors in the
usual manner, substantially as described.

2. The improvementin the process of man-
ufacturing insulated electric cables or con-
ductors, which consists in applying paper in
the form of a strip having a surface provided
with grooves in cross-hatch form constituting
numerous pyramidal points, substantially as
described.

8. The process of manufacturing electric ca-
bles of low capacity, which consists in pre-
liminarily covering the conductors with a
strip of insulating material, forming an in-
creased thickness in said covering along one
side, laying up the conductors into pairs with
the said thickened parts of the insulation
placed together, applying an envelop of in-
sulation about the pair of a thickness which
together with the thickness of the unthick-
ened portion of the said preliminary covering
equals the combined thickness of insulation
between the two conductors, and completing
or building up the cable with the desired
number of such conduectors in the usual man-
ner, substantially as described. |

4. An insulated cable of low capacity, in '

which the preliminary insulating-covering of
cach conductor is of greater thickness along
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one side, where related conductors of a pair
touch one another, substantially as deseribed.

. An insulated cable of low capacity, in
' which the preliminary insulating-covering of
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each conductor i of greater thickness along | paperstrip provided with surface projections

one side where related conductors of a pair
touch one another, the combined thickness
of suchinsulation between the conductors be-
ing equal to that of the enveloping insulation
of the pair together with thatof the unthick-
ened portion of the preliminary covering,sub-
stantially as described. | |

6. Aninsulatedelectriccable, havinga pre-
liminary longitudinal covering of insulation
in strip form with overlapped edges consti-
tuting an increased thickness along one side
of the conductor, and having numerous py-
ramidal points on the surface of the strip
which faces the eonductm substantially as
described. |

7. An electric edble, having insulation of
paper provided with surface pro;jectmns in
the form of numerous pyramidal pomts sub
stantially as described.

8. An electric cable having insulation of

in the form of mumerous pyramidal points
with the edges of the strip overlapping longi-
tudinally alonfr the conductor, and a wmdmw
of thread adapted to retain the strip in this
position, substantially as described.

9. Inanelectricecable,the combination Wlth

a pair of conductors arranged longitudinally
‘side by side, of insulation for said conductors

comprising a suitable material folded longi-
tudinally around said conductors with its

edges overlapping to form thickened walls at

the point of contact of said conductors, sub-
stantially as described.
In witness whereof I have hereunto signed

| my name, this S8th day of May, 1901, in the

presence of two subseribing w1tnesses ~
- GEORGE EDWARD HEYL-DIA
Witnesses:
ARCHIBALD FRANK STEVENSOW |
SIDNEY W. DOD |
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