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To all whom it may concern: 
Beit known that I, FREDERICKK. FITCH, of times that of iron or steel. 

New York city, in the county of New York 
and State of New York, have invented certain 
new and useful Improvements in Telegraph 
Wire; arid I do hereby declare that the fol 
lowing is a full, clear, and exact description of 
the invention, which will enable others skilled 
in the art to which it appertains to make and 
use the same, reference being had to the ac 
companying drawings, which form a part of 
this specification, in which 

Figure 1 is a section of my improved wire 
enlarged. Fig. 2 is a side view of same. 
This invention relates to an improved con 

ductor for telegraph or telephone service, and 
has for its object the production of a wire of 
the greatest possible strength and the least 
possible weight while retaining a sufficient 

two kinds-iron wire, and a compound wire 
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conductivity for the purpose intended. 
Conducting-wires heretofore have been of 

consisting of a steel core and copper sheathing, 
forming a single wire. Iron wire is objection 
able because, having about six times the re 
sistance of copper, it must be made thick to 
serve the purpose, and affords a large surface 
for the accumulation of snow and rain-the 
former acting to break the line by excessive 
weight and the latter destroying the insula 
tion. Oxidation of the iron is supposed to be 
prevented by galvanizing; but it is not a safe 
remedy, because the dews and rains form a 
voltaic couple between the iron and the zinc, 
and decomposition rapidly goes on to the de 
struction of the wire. The same galvanic ac 
tion takes place in the compound wire of steel 
and copper, and as this eats away the steel 
core the copper shell, only remains, not alones 
increasing the resistance, but also forming a 
weak point, which breaks under the slightest 
abnormal stress. My invention, on the con 
trary, aims at the production of a wire having 
all the above defects and disadvantages elimi 
nated; and it consists in making the wire a 
compound wire, one part of which is of phos 
phor-bronze and the other of copper, whereby 
the bronze, being of enormous tensile strength, 
allows the section to be comparatively small, 

while its conductivity is about two and a half so 
Its conductivity 

is very largely increased by the copper por 
tion, and the combination of copper and bronze 
does not give rise to the galvanic action which 
takes place in combinations of steel and copper 
or iron and zinc. For a given resistance the 
phosphor-bronze-copper wire may be made very 
small comparatively in cross-section, and con 
sequently the amount of snow it can retain 
will not harm it. Its tensile strength is greater 
than that of the best steel, and therefore the 
number of poles required will be less than for 
any other wire. This is a result of much im 
portance, as the less poles and insulators there 
are on a line the greater will be the insulation. 
Steel wire will stretch about ten per cent. be 
fore breaking, while phosphor-bronze-copper 
wire will not break under fifty per cent, of 
stretch. 

In manufacturing I make a thin wire, a, of 
phosphor-bronze, and then coat it with copper, 
b, as shown in Figs. 1 and 2. The copper may 
be drawn with the bronze or may be deposited 
thereon by electrolysis. Such a wire compared 
with a steel wire has both greater tensile 
strength and conductivity, and also has the 
merit of being valuable even when it is taken 
off the poles after long use, while under similar 
circumstances iron of steel wire is valueless. 

If such copper covering should become ac 
cidentally abraded or broken, so as to expose 
the bronze core to the weather, no ill effects 
follow, as no galvanic action sets up. This is 
in remarkable contrast to the effect on a wire 
of steel and copper or steel and bronze when 
abraded. In the latter case galvanic action 
sets in and the steel is rapidly oxidized; and 

low shell of copper containing iron rust, having 
neither strength nor proper conductivity, and 
liable to break at any incent. My invention 
precludes all possibility of such injurious action. 
I am aware that it has been proposed to 

make various combinations of wire-by cover. 
ing a copper core with an iron shell, or, vice. 
Versa, by covering a steel core with copper or 
bronze, by braiding or twisting an iron and 
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to such an extent has this been known to take . 
place that the conductor becomes a mere hol 
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a copper or a brouze wire to form a cable; but 
in all of these there is found iron or steel in con 
tact with copper or bronze, which results in a 
rapid chemical decomposition by galvanic ac 
tion when both elements become exposed to 
the atmospheric influence. I do not therefore 
claim any combination of iron or steel with 
broDze. Nordo I claim a phosphor-bronze wire 
alone, as such is not novel; but in my com 
pound wire I use two metals of such character 
that, if any galvanic action does occur, it ef. 
fects a chemical change so slow and so slight 
as to be inappreciable. Practically, the de 

composition of either the copper or the bronze 
does not take place. I5 

I claim as my invention 
A compound wire composed of a phosphor 

bronze core and a covering of copper united 
thereto, substantially as described. 

In testimony that I claim the foregoing as 2 o 
my own I have hereto affixed my signature i 
presence of two witnesses. 

FREDERICK. K. FITCH. 
Witnesses: 

J. T. MURRAY, 
G. A. CARDWELL. 

  


