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io ail whom it mau concern >

Be it known that I, RIcHARD S. WARING, a
citizen of the United States, residing at Pitts-
burg, county of Allegheny, State of Pennsyl-
vania, have invented or discovered a new and
useful Improvement in Electric Cables; and T
do hereby declare the following to be a tull,
clear, concise, and exact description thereof,
reference being hadtotheaccompanying draw-
ings, making a part of this specification, in
which—Ilike letters indicating like parts—

Figure 1 i8 a perspective view of my im-
proved compound cable. Fig. 2 is a trans-
verse sectional view of the same, and Figs. 3
and 4 areviews similar to Figs. 1 and 2, show-
ing substantially the same features of inven-
tion in grouping the wires, but with a smooth
round exterior instead of a lobed form of ex-
terior covering ofthe cable. |

My invention relates to certain improve-
ments in compound electric cables; and, in
general terms, it consists of a body of lead or
other equivalent soft ductile metal or alloy,
such body having passages therethrough in-
closing insulated conducting-wires, the wires
being arranged in a series of groups in circu-

lar order around a central group, as hereinaf-

ter more fully described and claimed.

In the drawings, A represents the body por-
tion of my improved cable, formed by pref-
erence of lead, though other soft ductile metal
or metallic alloy may be employed adapted to
This
body of metal incloses insulated conducting-
wires «, each in its appropriate passage, such
wires being inclosed by flow of lead around
the same at the point of the mandrel of an or-
dinary cable-press, the lead being formed into
adhesive union between and around the wires
by the pressure to which the lead is subjected
in the press.

A special feature of my improvement in this
cable 18 the arrangement of wires embodied
therein, whereby provision is made for includ-
ing a comparatively large number of wires in
a cable of small sectional areaand light weight,

~and also continuous unbroken walls of lead

50 but also in the inner or cenfral parts of the |

covering are secured between and around each
and all the wires, not only in the outer parts,

—_—— s ——m

cable. This feature of improvement may, in
general terms, be deseribed as an arrange-
ment in groups, one group of wires occupying
the central core or axial part of the cable, and
other groups being arranged at equal inter-

-vals around such center, with open spaces be-
tween the groups of the outer circle, through
~which lead may flow, both to the spaces be-

tweéen wires in the central.group and also
along the sides of the outer groups to the
spaces between their several wires. The cen-
tral group, as shown in the drawings, consists
of a circular arrangement of wires around a
common center. Surrounding this central

‘group is a series of groups composed of three

wires each, such groups occurring at equal in-

53

60

tervalsaroundthe center. These outer groups |

are separated from each other o greater dis-
tance than the individual wires of each group,
and they are also placed, by preference, in the
radial lines of the wires composing the cirele of
the central group. This provision is made
with reference to passing lead between the
outer groups into the spaces between wires of

the central group, and also with reference to

applying lead to each of the outer groups both
upon their outer and their adjacent sides.
The lead thus supplied is afforded compara-
tively wide passages between groups, so that
an adequate amount can be introduced to the
inner parts of the cable without obstruection

toflow, and without danger of displacing wires

by pressure of lead thereon; also, the threc
wires composing an outer group oceupy rela-
tive positions corresponding to the angles of
a triangle. By this provision the greater part
of the surface of each wire is exposed directly
to the channels for lead-supply, consequently
the wires in such a group can be brought close
together and still sufficient lead be passed into
the 1ner space between wires to fill the same.
This is the more readily accomplished because,
properly speaking, lead simply passes into
these narrow spaces from different sides to fill
the same, and does not flow through them to
fill some space beyond. Tor these reasons I
prefer to form each outer group of three wires
oceupying relative positions, as shown; but I
do not wish to limit my invention to this spe-
cific number and arrangement, because the
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croups of the outer circele may have more ov
less than three wirves and still secure substan-

tially the same open or free channels for flow
of lead between groups, both to the center of

the cable and also to the spaces of the outer
oroups from thelr adjacent or inneyr sides.

If desired, the exterior of the cable may be
given a round form, as illastrated in IFigs. 3
and 4. 1 prefer, however, to give the exterior
a lobed form, as i Figs. 1 and 2. Thisigsdone
by means of grooves «', formed longitudinally

in the body A, between the onter group ot

wires. Notb only is greater economy secured
in the use of lead b\* this feature of construc-

tion, but also ﬂlmtm‘ Hexibility of the cable,

becausetheseveral ribs which inelose the onter
oroups of wires can move toward or from each
other somewhat, and thereby facilitate bend-
ing the cable without danger ol undualy com-
pressing the inclosed wirves.
construetion 1s fally set forth 1n patent grant-

ed to me November 28, 1882, No. 268,060;

butinsuch prior patentsingle wires only oceur
where a group of several wires are now con-
tained.

By the features of arrangement herein de-
scribed I am cnabled to multiply greatly the
number of wires over that shownin my prior
patent without enlarging materially either the
sectional areaortheweight of the eable.  This

- is 1n practice a very umportant feature, look-

40

ing to economy in manufacture and commer-
ial sueeess 1 use. | |

In a separate application for patent I have
described and claimed a mandrel specially
adapted tomake the ¢able forming the subject-
matter ol this case. 1 do not m%ll however,
to limit my Invention thereby, 1_>£,c{mse, if de-
sired,other forms ol mandrel may beemployed
eiving substantially the same features of ar-

rangement of wires in groups,with similar ad-

:-fmt*w es resulting therelrom in directing flow
of lead hetween the outer croups to the 1nner
spaces, notonly of thecentral part of the cable,
but also of or around the individual wires in
the separvate outer groups.

‘cirele ocenrring in the i

This feature of | 1‘0111‘1(11‘1'153; groups, substantially as set forth.

- central eroup, with grooves mac

394 543

I claim herein as my invention—

1. An eleectric cable having a body 0{ Solt
ductile metal or metallic alloy inclosing inst-
lated conducting-wires,each inits &1)1)10]’)11“&6
passage thr 011g]1 the 1_)0(13, such wires being

| darranged in distinet groupsatintervalsaround

a central group, the distance bebween adjacent
wires of a group being less than the distance

Dbetween the successive groups composing such

ounter cirele,ssubstantially as set forth.

9. An clectric cable hay ving o body ol soft
duectile metal or metallic alloy inclosing 1nsu-
lated conducting-wires, eachinitsappropriate
passage through the body, such wires being
arranged in distinet groups in circular order
around a central group, the central group be-
ing composed of wires arranged 1n eirenlar or-
der around acommorn center, “the w 1res of such
adial lines of the sur-

3. An electrie eable having a body of soft

| duetile metal or alloy inclosing insulated con-

dueting - wires in separate passages there-
tlnouﬂh such wires being arranged in distinet
o1TouPs around a central o oup,the outer groups
being composed of three wires each, the dis-
tance between such wires being less than the
distance between sucecessive groups, substan-
tialiy as set forth. |

4. An electric cable having a body of soft

- duetile metal or alloy inclosing 1nsulated con-

ducting - wires 1n separate passages there-

- througeh, such wires being arranged in distinet

around o
le longitudi-
nally in the exterior surface ol the body, be-
tween the groups composing the outer cirele,
snbstantially as set forth.

In tmmmm_y whereol

oroups arranged n circular orvder

| my -hand.

RICHARD S, WARING.
Wilnesses:

O, L. PARKER,

R, H. WHITILESEY.

I have hereunto set
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