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Specitfication fonmnn* pa.lt of Letters Patent No. 156,175, dated October 20,1874 ; application filed
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To all whom zt May concern: |

Be 1t known that I, THoMAS L. R_JED of
the city and county of Providence, in the
State of Rhode Island, have 1111*611‘56{1 certain
new and useful Improvemeuts 1 Insulated
Electric Conductors ; and I do hereby declare
that the following Sp@GiﬁG‘LﬁOl’l taken in con-
nection with the drawings furmshed and form-
~ing a part of the same, is a clear, true, and
| abumm description of my mventwn.

My improved electric conductors areadapted
for use on telegraphic switch-boards, for of:

~ fice wire, and also for general electric service,
whether in elevated or under- ground lines, or
~ for ordinary submarine busmess.

Heretofore it has been proposed, and to
some extent practiced, to incase metallic con-
ductors in an insulating o-jacket of rubber com-
pound, subsequently vuleamzed In some in-
st‘mcbb this jacket has been so compounded
of rubber and i imorganic matter, as, when vul-
canized, to result in a hard coverm , More or
less bmttle and one which 1'*equlres to be
heated to some extent to admit of its being

‘bent. Inotherinstancesithas been proposed,
~and possibly to some extent practiced, to coat
the metallic wire with a softer Vulc_anmmg

‘compound, contaming a less proportion of in-
~organic matter than in the instance before
- referred to, whereby an elastic vulcanized
jacket was obtained. It is well known that

~ vulcanizable green-rabber compounds, if pre-

pared with a view to elasticity after vulcaniza-
tion, are tenaciously adhesive, and therefore
contact of one portion of such coated wire
with another, either before or during the pro-
cess of vuleanization, necessarily results in
more or less injury to one or both of the por-
tions in contact, as they of necessity must sub-
sequently be rent asunder. Moreover, during
the period of “fluxing,” as it is sometimes
termed, which oceurs at the time the caout-
choue msub with the sulphur, the compound
~1s more or less in a condition of finidity, and
it is at that time liable to change its posi-

tion under the laws of gr"“metmn Henece,
1f' & coil of wire so coated be placed on a rod
- horizontally in the heaters for vuleanization,
“all that portion of the wire located at the lower
sule of each coil is liable to be flooded with

| an excess of compound, and the apper sides

Dbe depleted in like pmportmn To obviate
this 1t has been proposed to employ molds in
which the compound will be maintained in 1ts
normal -distribution during the vulcanizing
process, but such method involves great ex.
pense in manipulation, and 1s so gradual 1n
its workings, as to render it im practicable as
a true advance in the art. Moreover, by these
several methods 1t has been a difficalt matter
to vulcanize conductors of considerable length.
These several difficulties have resulted 1n the
adaptation and general use of caoutchouc,
cutta-percha, and like gums, in their soft state,
or combining them with various matters which
dry or harden with the gum, thus evading
the process of vulecanization. By reason of
my invention I am enabled to insulate, with
vuleanized elastic rubber compounds, con-
ductors, of any size or length, single or com-

‘bined ; and said invention cousists in laying

upon the wire, by any well-known apparatus
in common use for similar purposes, the vul-
canizable gum compound immediately in ad-

vance of braiding an exterior jacket thereor,

whereby the gum jacket 1s not only protecteuw

during subsequent handling and use, but 1s
held in place in proper distribution through-
out the process of vulcanization. |

The accompanying drawings represent dif-
ferent kinds of conductors embodymg my 1il-
vention,

Figure 1 r epresents a length of a single
wire conductor. Ig. 2 1*epresents 3! luugth of
several conductors unifed for submarine or
other uses. Iigs. 3 and 4 represent the two
kinds in section. Iig. 5 represents a section
of submarine conductor as if opened at a
““fault.” Fig. 6 represents a joint or “splice”
of one of my conductors.

In each instance A denotes the metallic con-
ductor, as represented in Ifig. 1. The seamless
layer of rubber at B is laid as the wire passes
downward through a funnel-shaped reservoir,
adapted to discharge the compound’ in &
tubular coating, graduated, if necessary, by
means of pressure applied to the upper sur-
face of the compound contained in the reser-
voir. As it is thus coated, the braided jacket

C is laid in strands by a braiding-machine of
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ordinary construction adapted for such service, |

and this operation may be continued to any
extent, and an indefinite length of the con-
ductor may be so made and closely coiled, horl-
zontally or otherwise, and in that form placed
within the heaters until properly vuleanized.
When several conductors are to be combined
and 1ncased in a single braided jacket, or

series of such jackets, the conduetors may be
be treated as beiou, described, and singly
jacketed, or they may Dbe simply covered
with bl{lld and charged with the insulating
paratfine compound heretofore patented by me,
atd bound together with spirally-laid strands
of hemp, cotton, or other fibrous matter, or
even with flattened metal wire, if the charac-
ter of the cable or conductor wounld warrant
that construction. The several conductors, as
oire, are then passed through the funnel- %hmp»ed
reservolr referred to, or equivalent charging
apparatus, and mnnedmtely thereafter, and as
tast as covered, the braiding-machine will lay
the scamless t]dchet

In complex conductors of this class the sur-
face of the wires will, preferably, be wholly
ounarded agamnst any possible eorrosive action
on the part of the sulphur employed in vul-
canizable compounds of rubber. Single con-
ductors may or may not be so guarded, al-
though, in practice, it 1s advisable to prevent
sueh corrosive action, if possible.

When extraordinary protection and insula-
tion 18 required two or more of these braided
jackets are applied with intervening layers of
vuleanizable gum compound, w hich is vulean-
1zed qubsu]uel.ltltg, as deseribed.

It often oceurs that submarine conductors
become faulty, in which case openings can be
readily made, as illustrated in Fig. 5

Each thchet and the next mtenm adjacent
layer of vulcanized rubber may be incorpo-

ated without adhesion to the exterior of the
next interior braided jacket by treating the
exterior surface of the latter, after Tul{,mum-
tion, with my patented compound before re-
1@11{,(1 to, so that when cuatting for a “fault”
Q lonﬂ‘itu{liual slit may be cub through the
several Jackets, the outer one, prefer .[Lbly some-
what longer than in the next inner ]achet and

each 0111?(31 one may be readily lifted or re-
moved from the next inner jacket, and so on
until the wires are fully exposed, and, should
the fault be found and repaired, thesp raised
portions may be readily laid in place with
suitable adhesive and msulating matter, and
the whole cat portion e\terlozly wound Wlth
wire cord or other suitable wrapping material.
After having been so cut and repaired the ten-
sile shenﬁth of the braided jacket is not ma-
terially 11111)*’1116(1 as 1t has simply been cut
101101t11(hn.:111v ior a short space, leaving the
main body of the inclosing fabrie afljacellt
thereto practically intact.

Astde from the well-known value of vulean-

jackets of elastic vulcanized

ized caoutchoue as an insulating medinm in
connection with the braided jacket, it is of
marked value in that it affords a cushion for
the braid, and 1s so mcorporated therewith
that the braid 1s less Liable to injury from cuts
or abrasion than would be the case 1t the
braided fabric was in direct contact with the
metal. o

The employment of the several concentric
separable seamless jackets of braided fabric
and elastic vuleanized caoutchouc involves pe-
culiar value in splicing—as, for instance, it will
be supposed that two or more wires individu-
ally insulated are incased within three con-
centric seamless jackets. The braid and rub-
ber, both being elastic, will admit of the turn-
Ing backward of each jacket at the two ends
to be spliced, say, for the length of six inches.
The wires of one end being cut off to a length
of Tour inches, for 11’1813{111(36, will be united with
the 001.1116(3131110 wires, and the inner jacket of
one of the ends cut off’, say, to the extent ot
tour inches. The inner jacket of the opposite
end will then be drawn over the joint. The
next outer jacket on the opposite end will
then be drawn over the jacket which cov-
ers the lap, and the next succeeding or outer
layer, on being cut and returned in hike man-
ner, will result in a perfect breaking of joints,
which, it properly treated with gum-cement,
and 1*eSpecthy, wrapped with twine or wire,
wﬂl render the joint as perfect 1n insulation,
and nearly or quite as strong as the normal
portions of the conductor. This joint 1s illus-
trated in Ifig. 6, in which A denotes the me-
tallic conductor.

The seamless jackets of braided fabric and
rubber are denoted at D! D?, respectively, and
the several joints are shown at .

It 1s of course requistte, in order that such
splices may be readily made, that the outer
surface of each of the interior jackets be treated
with an insulating matter which will not in-
corporate with the rubber during vulcaniza-
tion, and, as before stated, the patented 1usu-
lating compound herein referred to is of special
value in this connection.

It 1s to be distinctly understood that I make
no claim herein to the braided jacket per se,
nor to any insulating matter employed there-
witi other than vulecanized caoutchouc.

Having thus described my invention, I claim
as new and desire to secure by Letters Pat-
ent—

One or more electric conductors, inclosed,
insulated, and protected by one or more seam-
less braided jackets and intervening seamless
Lout(,houc suh-

stantially as described.
THOMAS L. REED.

Witnesses:
JouN (. PURKIS,
Traos., A. MILLETT,
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