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Ho all whom it may concern: :
..~ Beitknown that I, ARTHUR WALL, of Poplar
Blackwall, in tt ecounty of Middlesex, England,
surgeon,asubject of the Queen of Great Britain,
bave invented or discovered a certain Improve-
ment or cértain Impravements in ‘the Mana-
facture of Iron, Steel, Copper, and other Met-
als; and I do hereby declare that the follow-
ing is a full and exact deseription thereof...
The nature of my invention consists in the
use and agency of electricity in the manufac-

ture of iron, steel, copper, and other metals,

tho object thereof being to facilitate the mal-
leability and purity of the metals under the
nlarly described. AT
In order to enable others skilled iff the man-
ufactare of the said metals to practice my in-
vention, I shall proceed to describe the pro-
ceéss iobe pursued, and first with reference to
- the maounfacture of iron. =
My said invention consists in subjecting the
* iron while in a flnid state, and also while in
. the act of congealing or solidifieation, to a cur-
" rent of electricity, which I canse to traverse
as coinpletely as possible throughout the en-
tire metallic mass, o
In casting a bar.or similar.mass I causs the
current to. traverse from end to end by con-
Gaetors properly placed for the purpose, and
80 arranged that when the metal runs into the

process of manufacture, as hereinafter partic-

mold it may be made to complete the cirenit

of the electric. carrent; -or I previously make
such arrangement by means of a wire or wires
. of iron or other metal stretched in or passing

from end to end of tire mold, so that the elec-.

¢ric current may in the first instance be made
to traverse the wiré around or over which the
fused iron is afterward allowed to flow. There
are other methods of performing this opera-
tion and of making such arrangements as may
admit of the melted iron or the iron during its
solidification being traversed Ly or subjected
to ithe-inflnence of the electrical currenf. The
- foiloiving are instances of the mode ir which
I effcet this in particular cases: If the cast-
ings ore horizontal, I place at each end of the
mold, which 1 sappose is to be made of sand,
clay, or some similar bad conductor or non-con-
ductor of electricity, a piece of clean wrought-

iron or other proper condueting metal, which is
called the ¢ pole” or “conductor,” and I then
connect each of these poles or conductors by
means of a copper or other wire with the ex-
tremities of a galvanic apprratus or-voltaic’
pile or electro-magnetic or other battery of
sufficient power for the purpose. I have found
that eight pairs of plates of about four by six
inehes, consisting of alternations of platinum
and zine, arranged- in separate cells of nitric

:acid ‘and dilute sulphuric aeld, 80 us to con-
‘stitute what is usually denominated “Grove's
voltaic battery or apparatus,” to be conven-

ient. for my parpoese and sufficicnt for a ton
of metal, thongh any of the other forms of
the voltaic apparatus or battery or any other

-source of an adequate electric current, partie-

ularly that commonly known by the name of
“Smee,” and consisting from twenty to thirty
pairs of plates of the above. size, may be em-
ployed with advantage. Having then connect-
ed the extremities of the battery with the re-
spective poles orconductors in such a way that
when tho melted iren is allowed to run into
the meld it may so complete the electric cir- .
cuit a8 to admitof the castingsbeing traversed
from end to end by the electric curreat, I al-
low the east metal to cool and set while in that
condition, and as soon as it has entirely set or
solidified thronghout the connections with the
battery may be broken, though I think itis ad-
vautageous, particularly in casting ordnance,
1o continue the electric current for some time .

.after the metal has entirely solidified. When

tire castings arevertical a similararrangement
is made for the passage of the electric car-
rent throngh the metal, and this I effect by

placing at the bottom or sole of the mold a

plate or rod of iton or other condacting sub-
stance, while a similar conductor is inserted

"into the upper end of the mold in such a way

that the eleciric circuit may be completed the
moment that the mold is filled with the lignid
metal, L

In applying electricity to iron in a smelting
furnace or cupola I inserf one rodof wrought-
iron in or alongside of the top hole until it
comes inta contact with the melting metal, and

 another rod into the upper and posterior part
| of the heartlr, or in at one of the tuyere holes
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or apertares, until it comes into contact with|
:the surface of the metal, the outerendsof these’

two rods being placed respectlvely in connee- |

tion with the 0pp051te poles of the electric bat-
tery, so as to complete the circuit, care being
taken not to continue it so long as entirely to
decarburate the iron and bring it inte a lml

" leablle state.

In applying electric itytothei xron in tie pud-
_dling or b‘l”lll"" furnace I insert one rod simi-
lar to the gbove juto _one part of the fused
metal, and [ attach to one end of another iron
roil an insulating-handie, of'porceiam,poi,tu) ,
ordthersubstance not conduetive of electricity,
and then fix to the end of that iron rod, close
_to the handle, the conducting-wire from one
* pole of thevqltaic battery,and the other fixed
iron rod being ¢onnected with the other pole
of the battery, Lseize the insulated rod Dbythe
bandle and ll)dl\elbb extremity traverse in con-
tact with various pointsof theiron in its melted
state or during its transition’ into the solid’
state, thus making the electrical current pass
through the metal in every possible direction.
The part of my invention applicable to the
manufacture of steel is as follows: The bars
of wrought or other iron fit for the manufae-
ture of steéel are placed in the usnal bozes and
furuaee, and so far I employ the same means
and apparatus commonly ealled 2 “conserting..|
farnace,” and in common use, But instead of
- embedding the bars of iren for conversion in
..common charcoal or in the carbonaceous sab-
staunces in general ‘use, I employ a mixture of
charcoal with the carbonaceous and other mat-
ters used by the sugar-refiners, and throogh
which  their sirups have been filtered, these
residunes consisting chiefly of animal- charcoal
derived from the: 'ombustwn of bone and other
animal or organic substances, and containing
phosphate of lime; and I farther add to this
mixture a certain quantity of rosin, amounting
'to about one part of rosin to ten of the mix-
ture, aud I further imbue-their carbonaceons
substances, mixed and prepared as I have de- |
seribed, with a saturated solution of white ar- |
senie m water,  Having thus prepared the
carbonaceous bed in which the bars of iron in-
tended for conversion into steel are laid and
inelosed, as in the modes usually adopted, I
next m'xke arrangements for transmlttum a
current of eleetricity through the bars lfter
they have been duly couverted into blistered
steel and while they are still red hot, my ob-
Jjeet. bemg to transmlb such eﬁzctm'xl carrent
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through each of the bars, togother or sucees- .

sively, whilecooling down in the farnace, “This
Teffect by attaching an iren, copper, or other
proper wire, to the ends of the bars and bring-
ipg its extremities out of the furnace, so that at

the proper time a connection may be made be-
_tween these wires and .those forming the poles

or conductors of a voltaic apparatus or pile,
and in this way the electrie circuit is so com-

Dpleted that the curgent of electricity way be
“made, as aforesaid, to triverse the bars fora

longer or ghorter time. I prefer commencing
the transmission of the' clectricity when the

bars bave become blistered, steel and are red-

hot in the furnace, and continuing ‘its trans.

mission till they have so far cooled down as to

be capable of retaining magnetism.
" Now, aithough I prefer as a source of elec-
trieity thatform of galvanicor voltaie battery or

apparatus knowir under the natie of “Grove’s:

Battery,” any ether adequate source of elec-
tricity may be resorted to; and although Iabove
allnded to blistered steel only, and “deseribed
my process as dpplicable to it, I further elaim

its applicatiou to cast-steel; and when thasap--

plied-to cast-steel the details of the process I
prefer are similar to those which I have speci-
fied in regard to the transmission of electricity
through cast-iron, my object being the same in

,—mgard,m the ca,st steel as to the- -cast-iron— -

namely, to subject it to the influgnce of an
electric current while in fusion and in the act

of setting, and to a greater or less extent dur-

ing the period of its cooling down to common
or atmospherlc temperature.

As regards the mauufactare of copper and
other metal the electric current is to be ap:

- plied under the process ‘'of manufacture in the

manuer lhereinbefore particularly described
with reference to the manufacture of iron.

chu‘g thus described the nature of my in:
vention and the manner of -performing . the
same, I hereby declare that what 1 claim as
my invention, and desire to secure by Letters
Pdteut, fg—

The improvement in the manufacture of
iron, steel, copper, and other metals by the
use and apphcatlon of eleetricity, as helembe

fore described.
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