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To all whom it Mai CONCErmn:
Be it known that I, MosSES G. FARMER, a
citizen of the United States, and resident of

‘Newport, in the county of Newport and State

of Rhode Island, have invented certain new

and useful Improvements_in Apparatus for

Manufacturing Compound Telegraph-Wire, of
which the following is a specification, refer-
ence being had to the drawing accompany-
ing and forming a part of the same.

My invention relates to the manufacture of
wire for telegraphic or similar purposes, coms-
posed of a steel core in a copper envelope.
Wire of this kind, as 1s well known, possesses
many advantawes over the 01dma1y iron or
copper wire, from the fact that it combines
the tensile str ength of the steel with the con-

ductivity of copper, so that when used as a

line wire 1t 1s not only capable of sustaining a
ogreater strain, but offers less resistance to the

~current than an equal length of ordinary tele-
graph-wire of the same diameter.

- This wire
has heretofore been made by wrapping a cop-
per ribbon around a steel core, by casting a

copper tube around a steel center and draw-

ing both down simultaneously, or by heavily
electroplating a steel wire; but these methods
or processes of manufacture are open to many
and well-known objections. In another ap-
plication I have described a process for manu-
facturing this wire by depositing or forming
on the steel core an adherent coating of cop-
per before inclosing it in the copper sheath-
ing. This method, while preventing the cor-
rosion of the steel core and avolding the ex-
pense necessary for operating and maintain-

ing the plant required in electroplating the
Steel wire on a large scale,involves a number

of steps which it 18 now mainly my object to.

avold. -
According to my present mventwn I em-
ploy a receptacle somewhat similar in con-

straetion and composition to an ordinary
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smelting-crucible. This I support under the

tap-hole of a furnace adapted for melting cop-
per, preferably by a hinge and some device by
which its position can be readily adjusted.
In the side of the receptacle is an orifice with
a slightly-conical nozzle, and within the re-
ceptacle is a standard or post of some refrac-

l

‘tory metal—such as platinum or iridinm—in
which is an eye directly in line with the ori-
fice. -
In conj unctmn with this apparatus I use a
blow-pipe for directing a flameinto the recep-
tacle near the orifice, and also an apparatus

without the receptacle for forcing a blast of

cool air into the nozzle.
- In using this apparatus I pass a steel wire,

35

which is first coated with copper by electro- 6o

deposition, through the eye and orifice. Melt-

‘ed copper1s then run into the receplacle unti!l

it rises ‘above the orifice. The wire is then
drawnthrough thenozzle, coolair being forced
into the latter in order that the copper which
is drawn out with the steel core may harden
at once.
soft, the flame of the compound blow-pipe is
directed upon it, so that it may flow more
freely. After issning from the nozzle the
coated wire is drawn out onto a long table on
into a tank of water and allowed to cool.
Though a simple steel or iron wire may be
used, Iplefel as above stated, to first cleanse
it ana then electloplate it w 1th copper, 1n Or-
der that the melted copper may adhere to the
core more readily and perfectly. It is obvi-

ous that a very thin film of electro-deposited

copper will be sufﬁclent fm insuring th]‘s re-
sult.

I will now deseribe my invention more in
detail by reference to the accompanying draw-
ing, whichillustrates in elevation and pa,lt sec-
tion the parts or elements essential to the com-

bination, constructed and arranged in a con-

venient manner.

A is a portion of a cupola or other furnace,
suitable for melting copper; B, the tap-hole,
and C a lever carrying a conical plag of re-

fractory material for closing the tap-hole.

- D isthe erucible or receptacle, of refractory
material. It is supported by a hinge, d, un-
der the tap-hole B, and provided with a 19.011,
E, meshing with a gear-wheel, If, by which its
pDSItlon or angle may be cllanoed at will.

Any other means may be used f01 adjusting

its position.
In the side of the receptacle D is embedded

a block, ¢, of metal—such as nickel or plati-

num—in which is an orifice of a diameter

When the copper is not sufficiently

7C

80

GO

I00




10

.4_()

e ' <3

equal to that of the compound wire to be
made. = HExtending from this blockis a nozzle,
¢, of the same or similar metal, the perfor ation
thrauwh the same being shﬂhtly conical, so
5 that the coated wire which 18 drawn lhrouﬂh
1t may not bind or stick to the sides.

In the receptable D is a post, G, of nickel
or platinum, having an eye directly in line
with the orifice in the block e. Above the
receptacle 1s a roller, H, in bf‘btl(}l]"l,l v or ad-
Justable bearings.

In using the prp“Lmtus a wire, I, of small
diameter and composed, by pr efer ence of steel
or tough iron electro-coated with copper, is
1)35%(1 under the roller H through the eye in
post g, and taken out through the orifice and
nozzle e. The receptacle D is then filled with
melted copper from the furnace, and the wire
drawn through the nozzle. As it issues with
the coating of copper which 1t takes up, a
blast of cool air 1s directed upon it {rom a
nozzle, I, by which means thecopper coating
is set. T'he wire is then drawn out on a Ionn
table, M, and allowed to cool, or it may be
coiled 11 a tank of water.

- By making the
level of the molten copper with reference to
the orifice may be more readily adjusted than
by the admission of metal. Bo, too, when the
wire 18 not passing through the orifice the re-

eptacle may be tiited so That no mﬂied CoP-
per will run out.

To prevent hardening of the copper in the
receptacie and around the orifice, or to soften
it when starting the apparatusafter disuse for
any length of time, I mount a compound blow-
pipe N, or some similar means for generating
an mtel.se heat, above the crnei blo near UIG
orifice,

1t 18 nob necessary that the coating of cop-
per formed on the steel wireshould be as thin
as that desired for the finished wire
be passed through rolls orv drawn nmw n to the |
required d]{,uneter after cooling.

ing the wire slowly through the b:d:h while 1n

connection with the negative pole of a gener-

receptacle adjustable the

, as 1t may
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ator of electricity, any of the well-known
methods being followed for accomplishing this
result. |

The mechanical construction and arrange-
mentof the parts now deseribed may obviously
be varied to a considerable extent without de-
parture from the invention.

Having, however, deseribed the best means
of whieh I am at present aware in which the
imvention may be carried into effect, what I
claim is—

1. The comwvination, in an apparatus for
coating wire with metal, of a receptacle for
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containing the molten metal, and provided _

with a die or an orifice for limiting the amount
of metal carried out through it by the wire,
and thus forming the coats, a nozzle with a
conical passage extending outward from the
orifice, and means for guiding a wire centrally
through the orifice, all as set forth.

2. T'he combination, in an apparatus for
coating wire with metal, of a hinged or ad-
justable receptacle for holding ‘the molten
metal, and provided with an crifice, a nozzle
with coniecal passage extending from the ori-
fice, and means for guiding a wire centrally
through the orifice, all as set forth.

3. The comblmtmn with a reeeptacie for

'Contmnmﬂ molten eoljper of a bloek embed-

ded in its side and provided with an orifice,
a nozzle with conical passage extending fr om
the block, means for ﬂmdlng a wire thr ough
the orifice, and means for directing a
alr upon the same as it issues ther ehom? all as
sct forth.

4. The combination, in an apparatus of the
Lmd described, of a 1‘eeepmcle for containing
molten metfﬂ, 2 perforated block, ¢, and noz-
zle ¢, a post, (x, having an eye in line with
the perforation in block ¢, a roller, X, blow-
pipe N, and nozzle 1., for dueetmn an air-
blast 1nto the nozzle, all as set for (th.

In testimony whereof I have hereunto setf

- my hand this 16th day of February, 1884.
The preliminary coating of copper on the | |
steel core1s applied by immersing a coil of the |
steel wire in an L]{}Cthlﬂd'iDU‘ bath, or by pass-

MOSES G. FARMER.

Witnesses:
JAS. L. McCarrnng,
WITLIANM B. HEATITERTON,
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