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To all whom it may concern:

Be it known that I, ROBERT P. MANLY, of
Philadelphia, in the county of same name and
State of Pennsylvania, have invented new
and useful Improvements in Protected and
Insulated Electrical Conductors, of which the
following is a specification.

The object of this invention is to secure a
perfect insulation of the conducting-wires in
that class of insulated and protected telegraph-
cables composed of one or more wires sur-
rounded by a tube and embedded in a fusible
insulating material filling the space not occu-
pied Ly the wires within the tube.

It has been customary to manufacture these
cables by arranging the wire or wires within
the tube, and at a proper distance from the in-
ner surface thereof, and then to pour in the
insulating material in a molten state, leaving
the whole to cool and contract freely after ex-
pansion by the heat of said material. The
tube, wires, and insulating material, being of
different form, and all usually made of ditfer-
ent substances, contract differentially or un-
evenly, and this difference of contraction has
caused the tubes and wires to become bent or
twisted, and the wires to be brought in con-
tact with the tube, and their insulation of
course destroyed or rendered more or less im-
perfect. Though the bent tubes could be
straightened, the wires could not, after cool-
ing, so that a large proportion of the cables
have been worthless for telegraphic purposes.

In overcoming the difficulties and prevent-
ing the losses hitherto experienced in the man-
ufacture of cables of this class, my invention
consists, first, in maintaining the wire under
tension longitudinally and the tube in a

straightened position while the molten insu-

lating material surrounding the wire and fill-
ing the tube and said wire and tube are cool-
ing, whereby the tube is prevented from bend-
ing or twisting, the wire or wires prevented
from lateral displacement, and the insulating
material permitted to follow its own law of
contraction without affecting the relative po-
sitions of the other members of the cable;
second, in a novel apparatus by means of
which the above-described method of manu-
facture is practiced.
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In the accompanying drawings, Figure 1 is
a perspective view of an apparatus for carry-
ing my invention into effect. TFig. 2 is a trans-
verse section of a single-wire cable. - Tig. 3
represents a section of cable having a npmber
of wires, and illustrates a portion of the ten-
sion devices. Tig.4 showstheapparatus and
devices for the manufacture of a cable having
a plurality of wires. Fig. 5 illustrates the
mode of connecting the ends of two sections
of cable. :

The letter A indicates the base portion of
a clamping deviee for holding a section of tub-
ing in a straight position, B B’ designating
parallel ridges, between which is formed a
trough or receptacle for the tube-section. To
the ridge B’ is hinged a lid, C, which, when
shut down, completely covers said gutter, and
is provided with a suitable latch. The ridges
B and B’ do not extend the entire length of
the base A; but at each end of the ridges and
gutter is a platform or table, a, at about the
center of which is arranged a vertical spindle,
D or D/, adapted to be turned by a suitable
wrench. Through the lower portion ot the
base A are longitudinal passages I, through
which may be passed hot air, steam, or other
suitable medium, for communicating heat to
the base and a section of tubing within the
gubter or trough, said base being preferably
constructed of a good conductor of heat.

In using this apparatus in the manufacture
of cables according to my invention, I lay the
section of tubing, as at'T, which has been first
straightened by any suitable means, in the
trough or receptacle between the ridges B B/,

.and then pass through said tube -section a

section of wire, w, with its ends projecting
sufficiently for attachment to the spindles D
D/, Previously to attaching the wire to the
spindles, however, I pass over each of its ends
a centrally-perforated plug, (designated by f,)
and having such a diameter as to fit_closely
within the ends of the tube; and when insert-
ed therein, as shown at Fig. 1, these plugs
hold the wire in a eentral position in said tube.
The plugs being inserted, I then secure the
ends of the wire to the spindles D and D/, re-
spectively, and turn the spindles, or one of
them, until the wire is wound taut. I then
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form a hole, &, in the top surface of tlie tube,
nean one end, for the purpose of pouring:into
the tube the molten insulating material, of
which any of those fusible substances or com-
pounds in: ordinary use may be selected. I
also usnally form in the end of the tube oppo-
site the pouring-hole a small vent for the es-
cape of air..: The various parts being thus ar-
ranged, I.pass through the passages E hot air
or steam, by means of any of the ordinary hot-
air blowers: or pipes: leading from :a: suitable
steam - generator, and raise the: temperature
of the base A to approximately the melting-
point,of the insulating: material to be: used,
this ‘being done in order to séeure the free
tlow of said materialiin:the tube. ' I then pour
the molten insulating material into the tube,
filling it cowpletely,after tightening the wireto
take up all expansion from the heating of the
base, | After filling the: tube; I again tighten
the wire, if L find; it to have further expanded,
and then: shat down and. latch the lid C, re-
move; the hot-air or steam: connections from
the passages I3 and permit cold air to Hfow
therethroughito cooloft tlie whole.  The wire,
being unden | tension, cannot - contract jas | it
cools, or beeome bent or;twisted; nor can the
tube beécome bent or twisted, asi it is firmly
clamped in a straight: position,

The insulating material may follow its own
law of contraction without affecting either the
wire: or tube. | The tube being: thus: kept

straight, and the wire maintained in a cen:
tral position, so that it will be evenly sur:
rounded by theinsulator, the insulation of the
section will be perfect.

The devices shown in Figs.3 and 4 areused
in the manuatacture of cables having a plaral:
ity of wires.

The ends of the tube are closed

by perforated plates, as shown at G, the per:
forations being suitably arranged to hold the
wires iin proper position within the tube. ' The
ends of the wires are firmly connected to the
perforated plates I, which are connected to the
spindles by wires m n. .

In joining the ends of two eable-sections I
splice the ‘wires in' the usual' manner, then
cover the joint with ‘an expanded sleeve, S,
composed of two halves, in each of whieh is
formed one-halfof a pouring-passage, p. When
the two: halves are secured together! byithe
screws or: holts the pouring-passage is com:
pleted, and througliiit' I then fll the sleeve
with the:insulating mniaterial, and: the joint is
complete.

Having: now deseribed imy: invention, I
claim— g

1. The herein-described improvement in pro-
cesses for manufacturing insulated and ' pro-
tected telegraph-cables, the same consisting in
maintaining the wire or wires under tension
and thelinclosing.fube in a straightened posi-
tion 'while the molten insulating material with
which the tobe has been filled anud said wire
and tube are cooling, substantially as set, forth,

2. The impraoved ' apparatus ' consisting of
the'base A, having atrough formed in its sur-
face, the lid for covering said trough, and the
spindles, one or more, for giving tension to
the wire, substantially as desecribed.

3. The base A, having the passages E, and
the trongh, in: combination with the lid and
one or more spindles for tightening the wire
or wires, substantially 4s described,
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