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To all whom it may concerm:

Be 1t known that I, EDwArD H. JOHNSON,
of New York city, in the county and State of
New York, have invented a certain new and
useful Improvement in Electrical Conductors,
of which the following is a specification.

The object I have in view is to produce a
method of arranging and insulating electrical
conductors, more especially adapted and de-
signed for wiring houses, ships, and other
structures for the electriclight and the wiring
of fixtures for supporting incandescent elec-
tric lamps,which will make it possible, by the
employment of fusible safety-eatches, to pre-
vent absolutely the sefting of fires by leakage
of the current.

- Heretofore it has been consldered conducive
to safety to separate the two conductors of an

electrie-light ¢ircuit a considerable distance;

but experience has shown that when this is

done leaks between the conductors will ocenr

through Intervening material, which may be

lomted by the formation of a hwh resistance |
are without fusing the safety- c‘ltches designed

to protect the circuit. I have dlscovered
however, that by bringing the conductors close
toﬂether, and so arranging and constructing
them that any 1mper feetlon of the msuhtlon
will immediately establish an arc between the
conductors themselves of sueh low resistance
as to amount to a practical short cireuit, the
safety-catches will be invariably fused and the
circuit broken before damage can occur.

The most perfect 111511111301‘3 of clectricity
known to the art,and those that .are prooft
agalnst moisture, are oils or gums which are in-
flammable; buat by the methods heretofore em-
- ployed forinsulating the separated conductors
it has been found 1mp1*act1ea,blel fo use these
more perfect and water-proof insulations on
account of their inflammability, and non-com-
bustible insulating - coverings have been em-
ployed, which, by reason of bemc- less perfect
1nsu1at0rs, permlt the formation of dangerous
leaks.

My method makesit possible to insulate the
conductors from each other by the most per-
fect water-proof materials for the purpose, re-
gardless of their inflammable nature, and also
to employ the non-inflammable msulwtwns be-

-tween the conductors and the structure upon

which the conductors are supported, and where
‘their inferior msulatmg propertle% are of less

| importance.
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At the same tnme that I attain
these desirable ends the flexibility of the con-
ductors is preserved, making them suitable for
the wiring of houses and other structures and
fixtures, and the conductors are in such form
that 1t 1s convenient t0 make the connections
required in running circuits.

In carrying out my invention I produce a
compound conductor having the two con-
ductors of a complete or round metallic cir-
cuitinclosed in a common insulating-covering,
whieh 18 a non-inflammable insulation of any
suitabie character, such as a braided, woven,
or knit cotton covering impregnated with

white lead or other non-inflammable material.

Within this covering the conductors are ar-
ranged so that one forms a complete metallic
shield for the other, and the two conductors
are separated by the most perfect water-proof
insulation, without regard to its inflammable
nature, such as paraffine or rubber, or other
moisture-exclading material, such as bitamen
or a fabrie impregnated with these or any
other material of this nature.

The core of the compound conductor is a
wire or a bundle of wires covered carefully
with the parattine, rubber, or similar insula-
tion. The other conductor is composed of a
number of bare wires of such a size that they
can be placed over the Inner conductor and
1ts 1nsulation, and will form a complete me-
tallic shield, and at the same time will have
the same or approximately the same current-
conducting capacity as the inner conductor.
These naked wires are preferably wound spi-
rally upon the inner insulated conductor in
one layer, the spiral winding being preferred
to prevent kinking in use, although the wires
composing the outer conductor may be laid
parallel with the 1nner conductor.

Instead of using a number of wires for the
outer conductor, 1t may be composed of one
or more flat strips wound spirally upon the
inner insulated conductor, and forming a com-
plete metallie shield for the same. Iy reason
of the arrangement of the outer conductor as
a shield for the inner conductor, said outer
conductor must necessarily have a less thick.
ness at any one point than the inner conductor,
and it might be possible for the eurrent in arc-
ing between the conductors to blow a hole
through the outer conductor without fusing

| the satety-catch, resulfing in weakening the
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ject except through the outer conductor.

outer conductor at that point and causing it

to be heated by the current, which continues
to flow. 'T'his objection to the arrangement
of the conductors described 1 overcome by
interposing between the outer and inner con-
ductors, and in contact with the outer con-
duetor, a thin body of metal the fusing-point
of which 1s lower than that of copper. This
thin body of metal may be a lead covering
placed upon the insulation of the inner con-
ductor in any of the known ways of covering
insulated wire with lead. It 1s preferably
quite thin, and should hug the insalation of

“the inner conductor closely, and this insula-

tion of the inner conductor is also prefer-
ably as thin as it can be made practically.
The body of casily-fusible metal,
being a solid tube of lead, as usual in eover-
ing wire with lead, might be made of lead or
tin-foil wound npon the insulation of the in-
ner conductor. The bare wires forming the
outer conductor are laid directly upon this
lead covering, which in the arcing of the con-
ductors fuses belfore the copper, and forms an
arc of the required low resistance to fuse the
safety-eatches. After the lead covering and
the outer conductor are placed upon the inner
insulated conductor, the whole 18 covered, as
before explained, by a non-inflammable insu-
Iation, such as a cotton covering impregnated
with whlte lead or other fire- -pr '0of material.

The compound conductor is used with fusi-
ble safety-catches placed in one or in each
side of the circuitb at the points of departure of
smaller from larger conductors.

It will be seen “that there can be no contaet
of the inner conductor with any external ob-
The
breaking down of the insulation separating
the conductors will with certainty produce an

arc of such low resistance as to effect a short |

circuit between the conductors; instantly fus-
ing the safety-catch or safety-catehes protect-
ing the particular conduetors, and breaking
the eircuit, or the two conductors, being in
such close proximity, will be solder ed ton*ethu
by the fusion of the lead covering ~ﬂhlch CVi-
dently will form a short cireuit between them.

My compound conductor also possesses the
advantage of cheapening to a large extent the
cost of wiring houses and other structures for
electric light, since provision only has to be
and the labor is
equivalent to the¢ running of one conductor

only. For wiring ﬁxtmes and especially
combination gas and eleetric-light fixtures,

the impossibility of forming an arce between
the conductors and outside material—as the
metbal of the fixture—removes a constant dan-
ger, which has heretofore been an obstacle in
the way of fixture-work.

In making connections with the compound
conductor th_e outer conductor is unwound
from the inner conductor to the desired ex-

tent and the Inner conductor laid bare. The
wires forming the outer conductor ean be !

‘similar material, placed thercon.

instead of
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twisted together by hand, and a good and se-
cure electrical and mechanical connection can
be made with them.

In the accompanying drawings, forming a
part hereof, Iigure 11s an elemtlon of the
compound conductor pfutlally stripped to
show its construction; Fig. 2, a cross-section,
on a larger scale, of th_e eompouud conductor;
and Fig. 8, a view showing the conductor in
use.

A is the inner condactor. I is the high
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water-proof insulation of paratline, rnbber, or

C 1s the
lead covering of the inner conductor. D 1s
the outer conductor arranged to shield me-
chanically the inner conductor, and I is the
fire-proof insulation forming the outer cover-
1ng tor the (301111)01111{1 Conductm |
RLfeumﬂ to I'ig. 3, the compound conduct-
ors 1, 2, and 3 are shown as joined in an elec-
trie-light circuit. 1 18 larger than 2 and o,
which form branches of 1.

At the point of
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departure of the smaller from the larger con-

ductors the fusible safety-catches « b are 1n-
troduced into the eircuit. These are propor-
tioned to protect 2 and 5. 118 protected by

fusible satety-catches where 16 branches {from

larger conduetors or at the dynamo-machine,
if it proceeds directly therefrom.

What I claim 15—

1. A compound electrical conductor having,
in combination, an inner conductor, an outer
conductor surrvounding the inner conductor
and insulated therefrom,and a body of readily-
fused metal interposed between the conduct-
01s substantially as set forth. |
2. A compoundelectrical conductor-having,
in combination, an inuer conductor covered
with insulation, a covering of an easily-fused
metal upon such insalation, and an outer
conductor in contact with said easily-fused
metal covering, substantially as set forth.

3. The COI"lbllfl"l‘[IOI] 1 a flexible compound
conductor, of an inner insulated conductor, a
covering thereon of an easily-fused metal, and
an outer conductor composed of o number of
Wiles substantially as set forth.

. The combm%mn with two conductors,
of a complete or 1*01111(1 metallie clreuit, one

of which surrounds and forms.a shield for the

other, and the two conductors being situated
in soldering proximity to each other of a
fusible Sflie‘fy catch in the cirenit Substwntml] y
as set forth.

5. The combination, in an electrical circuit,
with an insulated inner conductor, an onter
inclosing-conductor, and a body of easily-fused
metal between the two conductors, of a fusible
safety-cateh, substantially as set forth.

This sljeclﬁcatlon signed and witnessed this
Sth day of August, 1884,

EDWARD H. JOHNSON.

Witnesses:
Wi, H. MEADOWCROTT,
A, VW. KI1DDLE.
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