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CONDUCTOR FOR CONVEYING ELECTRICITY.

—
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1o all whom it may concern:

Be 1t known that I, SEBASTIAN ZIANI DE
FERRANTI, eleetrwman subject of the Queen

ol Great 1"'1"1th111 1'*651(1111g at 120 Fellows

5 Roads, I_[‘meﬁtead, in the county of Middle-
sex, Kngland, have invented certain new and
useful Improvements in Conductors for Con-
veying Electric Energy, (for which I have ob-
tained Letters Patent in Great Britain dated

10 December 11, 1835, No. 15,251; in France
dated December 9, 1886, No. 180,170; in Italy
dated January 19, 1887, No. 21,119, and in Bel-
gium dated January S, 1887, No. 75,375,) of
which the following is a specification.

This invention has for its object improve-
ments in conductorsfor conveying electric en-
ergy andi1s applicable more especially for con-
veying powerful alternating currents from dy-
namos of high potential. I employ concen-
20 tricconductors consisting of metal tubes sepa-

rated by insulating material. The insulator
I employ is paper saturated with ozokerit or
other solid paraffine.

The tube serving

15

as the inner conductor
25 should be of copper. It is made in conven-
ient lengths, each, say, twenty feet, and on
cach length paraffined paper is wound to a
suitable thickness. The length thus prepared
1s then 1nserted into a corresponding length
3o of the tube intended to form the outler con-
ductor, which also should be copper, and the
whole together is then drawn through a cone-
die, by which the outer tube is slightly re-
duced 1n size until it nips tightly upon the
35 parafiined paperlapped around the inner tube.
The lengthsso prepared are coupled together
so thatthe electrical resistanceatthe joint may
benomorethanatanyotherpointin thelength
of the conductor. This is done asfollows: The
40 ends of the inner conductors are reamed out to
a conical form and a copper cone is inserted be-
tween them. Theouter conductors have right
and left serew-threads formed wupon them.
They are screwed into a corresponding ferrule
45 andsodrawn together. T'heinterior of the fer-
rule 1s then ﬁlled with parafiine and the joint
1s complete; or, in place of using a screw-fer-
rule, the ends of the conductors ::'LI‘G_Ch‘ELWIl t0-
oether by clamps within a ferrule or socket-
50 piece made with cavities, into which white

within the socket-piece.

formed.

metal 1n a melted state 1s then poured. The
metal when 1t solidifies solders the socket-
plece to the outer eonductor and completes
the joint.

Where an expansion-joint is required, I
make it in the following manner: Iinsert into
the ends of the inner cm1ducb0rs copper cones,
which are connected by flexible strands, &11(1
I connect the outer conductors by a socket-
plece, as above described. The socket-piece
1n this case, however, 1s made of great length
and 1s corrugated, so that it can elongate suf-
1ciently to allow the expansion and contrac-
tion required.

To prevent an arc being formed from the
inner to the outer conductor, sereens of vul-
canibe are inserted between the conductors or
The outer tube of

each conductor is cut away for some distance
from the end and is replaced by a tube of vul-
canite. Thisislooselysurrounded by another
tube of vuleanite extending over the two ends,
and outside this again are two other vuleanite
tubes, and these are attached to the inner
tubes of vuleanite beyond the extremities of
the Intermediate tube. Thus the free path

from conductor to conductor is made suffi-

clently long to avoid all risk of an are being

Amonﬂ the advantages which these ar-
rannements present are th(: following: Kirst,
the tubular or hollow conductors convey al-
ternating currents with more efficiency than
solid conducters of the same area of section;
second, however high the tension such con-
ductors are absolutely safe, for the inner con-
ductor 18 entirely incased by the outer, and
the outer conductor, being everywhere unin-
sulated, 1s approximately ol the same poten-
tial as the earth; third, asno insulation is re-
quired, the conductors can be laid anywhere,
and no special precautions are required.

In the annexed drawings, Ifigure 1 is a
longitudinal section of the concentric con-
duetors. Iig. 2 is alongitudinal section taken
at a, joint. Ifig. 3 is a modification of this
joint. Iig. 4 1s a longitudinal section, and
Fig. 5 1s a transverse section of an expansion-
joint. Tig. 6 shows full size a transverse sec-

tion of a large electrie main.
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13 the inner tubular econductor, of copper,
b is the outer concentric conductor, prefer-
ably of the same metal. ¢ is the insulating
material between the two. This insulating
material consists of paper. That on which
newspapers are printed 1s suitable. The
paper 18 dipped into hot parafine, so as
both 1o saturate it completely and to leave a
thin film on the surface. The coated paper
15 cut to lengths equal to the length of the
conductor «, and it is then rolled tightly
around the conductor to the proper thickness.
The outer conductor b is passed on to the cov-
cred inner conductor with a loose fit, and is
then drawn down on to it, ag already stated.

In Fig. 2, d shows the copper cone inserted

between the reamed-outends of the inner con-
ductor when making a joint. ¢ shows the
socket into which the outer conductors b b are
screwed, preferably with right and left serew-
threads, but in any case so as to bring the
cends of the conductors a ¢ into contact with
the cone . ¢’ is a hole in the socket closed
by a serew-plug.. Afterserewing up the socket
it 1s filled up with paraffine, and a plug is
then scerewed into the hole ¢’.
In the modification shown by Fig. 3 the
socket-piece is not screwed on, but it is pro-
vided with cavities to receive melted metal.
The tubes O O enter the socket-picee freely.
The ends of the conductor a arve drawn up
to the cone d by eramps, and then hot white-
metalis poured into the socket-piece by holes
in the side. . T'he socket-picce and the tubes
b where the white-metal comes into contact
with 1t should bhe tinned, so that the whole
may become securely soldered together.

In Iigs. 4 and 5, f fare hollow cones or
plugs of copper screwed into the conductors
¢, and these are connected by flexible wire
strands ¢ ¢, soldered to them. The soclket-
piece consists of a copper tube v 7, corru-
gated, as shown, and the rings ¢ ¢/, fitting its
plain ends. These rings inclose between
them a cavity for white-metal, and when this
is poured in the tubes 6 and /v and the rings’
@ ¢" become soldered together. X L are vul-

canite tubes, which are applied around the
end of cach conductor ¢ over the paper insu-
5o lation after the tube b has heen shortened.

409,181

The tubes A& fit closely upon the paraffined

paper. {18 a loose intermediate tube of vul-
canite. 2 m are outer vuleanitetubes. They

~are thickened at one end and fit upon the

tubes & where these also are sliehtly thick-
enecd.

The joint between the tubes & and e is
macde good with india-rubber varnish.

I am aware that British Patent No. 3,374
of 1875 suggests the use of a tubular con-
ductor surrounded by insulating material
wrapped spirvally with a copper strip.

I am also aware that it is common to cover
msulated wires with a sheath of lead, and

“that it has been proposed to lay such a cable

in the earth or water and to use the exterior
metal sheath as the return-conductor.

I elaim as my invention—

1. T'he combination of two concentrie con-
ductors consisting of the interior metallic
tube «, the exterior solid metallie tube £, and
imsuwlating material {illing the space between
them,

2. The combination of two concentrie con-
ductors consisting, respectively, of the inte-
rior metal tube ¢ and the exterior solid metal
tube O and the intervening solid insulating
material e, consisting of paper saturated with
parathne.

3. An electric cable or conductor composed
of an uninsulated exterior solid metallic-tube
b, an interior metallic tube ¢, and insulating
material {illing the space between them.

4. Fhe joint consisting of two pairs of con-

centric conduetors a and b, the metallie cone
between the ends of the interior conduectors
t, and the socket-piece coupling the outer
tubes or conductors 0.
5. The joint consisting of fwo pairs of con-
centric conductors ¢ and O, the metalliec cone
. between the inner conductors, and the
socket-piece ¢, soldered to the outer tubes or
conductors 0.

SEBASTIAN ZIANT DE TERRANTI,

Witnesses:
JNO, H. WHITEHEAD,
S Sovulthampton Buddomgs, London.
WALTER J. SKERTRN,
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