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7o all whom it may CONCEPTL :
Be it known that I, JouN J. WILLIAMSON,
of Boston, in the 0011111337 of Suffolk and C(}m-
monwe&lth of Massachusetts, a c¢itizen of the
s United States, have invented certain new and
useful Improvements in Electrical Conductors

and in the Manufacture thereof, of which the_

following 18 & specification.

An electrical conductor, being in most in-
stances suspended on poles above the ground,
should be of a high tensile strength and high
modulus of elasticity to enable it to suspend
1ts own welght between the supporting-poles
and resist the stretching effect of wind and
15 gravity; and it should also be of high con-
ductive properties, and as little as possﬂ)le
liable to disturbance by induction from ad-
jacent eleetrical conductors. Inasmuch as
the metals which are best for eleetrical con-
ductors are ol low tensile strength and very
low modulus of elasticity, and the metals
which are of high tensile strength and high
modulus of elasticity are of inferior electrical
conduectivity, 1t is evident that a combination
of metals, one for strength and one for con-
ductivity, is desirable, 1f 1t should be practi-
cal.
order to make a combination of two metals,
one of high conductivity and the other of high
tensile strength,which shall be the best for all
practical purposes, it is desirable that the co-
efficients of expansion between the two con-

stituents of the conductor should be as nearly
alike as possible, and also that the metals
should not be so different in their natures as
to originate a local galvanic action under the
influence of atmospheric moisture and atmos-
pheric chemical impurities, which would cor-
rode the electro-negative metal and injure its
10 tensilestrength. Theonly commercially-prac-
- tical metal of highest conductivity for the or-

“dinary purposes of an electrical conductor is

copper, whose modulus of conductivity is

10

only exceeded, and scarcely exceeded, by sil-.

ver, while 1ts price 18 comparatively: low,
even as measured with iron. T'he coefficient
of expansion of copper 1s but slightly in-
- fluenced by alloying it, while 1its tensile
strength 1svastly increased and 1ts conductiv-

50 ity 1s vastly decreased by alloying. A copper-
cored or copper-covered wire is therefore indi-

45

This fact has long been recognized.  In

mlenP-N

“more durable.

than a conductor of dissociated metals.

(No model.)

- ——————

or cover of lllf‘t"ll of high tensﬂe strength and
low conductivity is indicated to be made of an
alloy of copper which shall retain the copper 55
cocfficient of expansion and be superiorinall
properties except that of conductivity. All
or nearly all the alloys of copper with other
;metals have their temperatures of fusion less
than that of copper. All or nearly all of 6o
the alloys of copper with other metals have |
physical properties equal or superior to cop-

per for hot .working. The alloys of usetful

strength which I propose to use are what =
are known as alumininm,’”” ‘‘bismuth,”’ 65

‘“ carbon,” and ‘‘ferro-zinc Dbronzes,’’ the
“Muntz metal,’”’ the ‘‘delta metal,’”” which
is a ferro-zinec bronze or brass, the “Ajax
metal,”” which is a composition indifferently

_LchSSIﬁed as ‘“bronze’’ or ‘‘brass,”’ ‘‘manga- 70

nese,”’ and ‘‘phosphor - blonzes 7 4 Sterro
metdl 7?7 ¢ipickel,’? and ‘silicon bronzes,’’
because these hwe or can be made of h1gh
tensile strength and high modulus of elas-
ticity, and are very little subject to corro- 73

sion, and are but slightly electro-negative to

copper; but it will be obvious that any strong
alloy of copper, which is of about the same
co-efficient of expansion as copper will be the
equivalent of these. While such conductors
will be more expensive than the compound
conductors of iron or steel and copper, in the

30

first instance, they will probably in the long

ran not be much more expensive, because
In making the electrical con- 85
ductor with a copper interior and an exte-
rior made of these bronzes, brasses, or alloys,
they may be s0 put tOUOthel 25 to insure a
union or weld between the copper and the
bronze; or they may be so put together as to go
have copper and bronze 1n c{)nt‘wt but not’
united. There will be but slight difference in
tensile strength or eonducmmty 1n these two
cases, but it is probable that a conductor of
united metals would be better in some respects g5
The
difference in manipulation to prodace a union
from that which would produce dissociation
would practically be the difference between
putting the two metals together, both of them 100
being heated to about the fusing-temperature
of the most fusible metal for association, or
putting them together with a considerable dif-

cated by the conditions required, and the core ' ference between these tempel atures for dISSO-:
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ciation. The process of making these coni-
pound electrical conductorshas several stages:
first, the formation of the ingot; second, its
reduction into billets, Lars, and rods; and,
third, the reduction of the rods into wire. The
formation of the ingot is of the most conse-
quence; butthereis a special manipulation re-
quired whenever a partially-reduced ingot is
cut for convenience of manipulation in further
stages,

By reference tothe drawings, Figure 1 shows
& mold, C, for casting the most fusible metal
around the copper bolt I, set up within it.
This copper bolt E is to form the conducting-
thread of the finished wire. It is set up in the
center of the mold along its axis a short dis-
tance from the bottom, and should be Sup-
ported upon a small block or standard of
metal, I¥, similar to that which is about to be
poured; or it may be upon wires of such metal,
50.as to hold its proper position within the mold
and allow the fluid metal to flow all around it.

1 prefer to support it on a small pedestal of

the metal about to be poured. This bolt of
copper 1i must be set a little shorter than the
Ingot-mold, so that the molten metal D nmay
flow over its top and inclose the upper end of
the copper, as well as nunder the bottom of the
copper bolt inclosing that. The atmospheric
action which takes place during the working
of an ingot thus made will be simply the sur-
face action upon the inecasing metal, and will
not attect the copper interior at all, while the
work to which the ingot is subjected will be
work that affects the mass throughout and
fiberizes the copper, and improves its con-
ductlve qualities; besides which,when the COTI-
per 1s completely inclosed, inequality in the
reduction of the copper or of the alloyed exte-
rior will be avoided or reduced to a minimium,
while if it were unconfined at one or both ends
there would bealiability to unequal reduction;
and when the copper bolt is putin hot for the
purpose of having the two metals united in
the finished article, this covering or boxing in
of the copper will be particularly 1mportant.
When the copper bolt is put in hot, of course
the exterior casing should be poured as Iap-
1dly as possible. In case it is desired to make
the bronze exterior of the ingot first, and then
pour molten copperinto it, this may be done;
but in such case the shell would require to be
chilled on its exterior while the copper was
poured, and for some little time after, so that
the copper should not fuse the more fusible
metal mto which it is ecast, but its execessive
heat should be rapidly conducted off; and this
chill should be applied as well to the bottom
of the hollow ingot as to the sides, because of
the danger of molten copper eating out the
bottom of the ingot; but a small section of
properly-prepared asbestus or other Very in-
ferior conductor could be placed upon the bot-
tom of the cavity in the ingot, and this lim-
ited quantity of impurity would be cub off
subsequently in the clipping of the billets,
bars, or rods;

ingerted into the cavity of the more fusible
ingot, as above described, the upper end of
the ingot should be subsequently elosed by
molten metal of the character of the exterion
by plugging with refractory material ox by
closing over the end in any proper way. Ii
desired to produce an e¢leetrical conductor
with a copper exterior and a center of stronger
metal, a copper ingot should be first cast hol-
low, as shown in Fig., 2, A, and its center filled
with the more fusible metal, B; and if desived
to have & union bebtweesn the two different

metals, the hollow copper ingot should be ¢

heated to a proper temperature. So also cop-
per may be poured upon a solid bar of the al-
loy or bronze, and if done quickly, and therc
1s not too much copper, the alloy will proba-
bly not be talken up by the copper; but I do
not recommend this as the hest way of doine.
The finished wire is shown at Mg, 3, in which
A 18 the exterior metal, and B the interior,
both of the same general nature, but differing
only in eleetric conductivity., 1In ecase the
copper absorbs the alloy, or is absorbed by it,
both the electric conditions will be injured,

and the tensile strength will be impaired, so

that 1t is desirable that the two metals should
be kept from anything more than mere sur-
face -union, substantially like- sweating to-
gether,
the ingot which is first prepared, whether it
be the coring part, or whether it be the ex-
terior, should be clean of sand, scale, or other
impurities, and should be in such a condi-
bion as not to have much air adherent to it.
IT these surfaces are thoroughly cleaned from
scale and then washed with oil and lamp-
black, or other substances well known to cop-

per-workers for making such a coating, these

substances will be taken off by the molten
metal and floated upon it or destroyed, re-
moving all the air from the surface at the
same time, and thus the surface of the orgi-
nal part of the ingot, whether it be the bolt
for the center, or the hollow ingobt for the
exterior, will be practically chemically clean
for its contact with the part subscquently to
be poured into it or arvound it. This ingot
SO made has closed ends, and may be worked
under the hammer or in rolls, as if it were
entirely composed of the metal which forms
1ts exterior, if that be the most fusible metal,
or, at any rate, ab the working temperature
of the most fusible metal. TIf copper be the ex-
terior metal, and its working temperature be
the lower, it may be worked at the copper-
working temperature. The ingot having the
metal of highest tensile strength, deast con-
ductivity, and least fusing temperature on the
exterior will be the preferable ingot to work,
as copper 1s not a good metal to work at high
heats. This ingot is then reduced to billets,
bars, and rods in the usnal way of such reduc-
tlons; bub in case it is necessary to cut any of
these produets beeause they are too long care
must be taken before reheating or making use

and 1n case molten copper was i of either of the pleces with acutend to hammen

Of course, the surface of that part of
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up the end, so as to close the exterior metal | theingots so as to secure the separation of the

over the interior metal as much as possible,and

thereby eliminate the exposure of the inclosed

nmetal to the atmosphere and keep it in the
same condition and relative position in which
16 was.
formed in the usual way, and this wire, if 1t
be made from the Ingot with the bronze exte-
rior and the copper interior, will have a com-
paratively uniform filament of copper through-

oub. its length, surrounded by a casing of

bronze of much greater tensile strength, pre-
serving the copper from atmospheric action,
and also insulating it to a certain degree, and
so protecting it from induction, and what
might be called the ‘‘vagabond currents?”’
which leak from adjacent wires and disturb
the usefulness of an electric conductor.

The novelties in this manufacture are as
follows: |

First. The wire is @ new wire. It has sab-

~stantially uniform qualities of expansion and

contraction under normal atmospheric influ-
ences, and substantially the same magnetic
and galvanic nature. It is not liable to local
galvanie corrosion under ordinary conditions.
It lras a high degree of tensile strength. It
an be made lighter for the same service than
other electrical wires.

Second. The ingots whieh form the first
stage of the manufacture are new ingots, being

composed of metals possessing the qualities

above enumerated for the wire.

Third. The methods described of preparing .

Wire is then drawn from the rods

component metals from each other for electri-
cal qualities, and their union with each other
for physieal qualities, are new methods.
Fourth, The method of treating the outer parb
of the composite billets, bars, or rods, which
will protectthe interior metal from local atmos-
pheric action, and will preserve the relative
positions of the constituent parts in later op-
erations, is a new method. These last three
things concur to produce the result of a com-

pound electrical conductor of the properties

above enumerated. |
T donot claim the wire shown and desecribed
in the specification, but reserve the right to
claim the same in a future application.
I therefore claim as my invention, and de-
sire to secure by Letters Patent—
The method of producing eleetric conduct-

“ing-wires composed of copper and copper al-

loys by casting or pouring molten fluid copper
or copner alloys to and around a solid bar, or
within a hollow ingot of copper or copper al-
loys, said solid bar or hollow ingot being, whiie
the casting is effected, at such high degree of
temperature that the pouring of the molten
metal toit will produce metallic fusion between
the sections, and afterward reducing such in-
oot to the diameter proper for electrical con-
ductors by the usual suitable means.
JNO. J. WILLIAMSON.
Witnesses: |
- IFrED. Is. DOLAN,
I'RED. HARRIS.
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