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- To all whom 6 may concermn: |

- Be it known that I, JAMES WITHINGTON, a
citizen of the United States, residing in the
borough  of Chambersburg, in the county of

' s Mercer, and State of New Jersey, have in-

vented certain Improvements in Reducing and
Finishing Wire, of which the following 18 &
‘gpecification. - o |

My invention relates to the manufacture of
1o annealed iron and steel wire, and 1t compre;
- hends means whereby all operations of -elean-
ing are dispensed with excepting the first

- cleaning of the rod. | R
~As is well known, after wire has been drawn
5 to a certain degree it becomes stiff and hard
~ and requires to be softened or annealed before
it can be farther drawn. IFor certain purposes
also, wire, when finished, requires to be an-
nealed, and is sold as annealed wire. It 18

20 usually-coated more or less with oxide seale or

- soot, and is distinguished from bright unan-
nealed wire by its darker color and greater
pliability, ductility and softness. Ior certain
purposes again unannealed or stiff and elastie

‘25 bright wire is in demand; while for yet other

~purposes, notably that of making wire cloth,
“in the weaving of which the scale upon dull or
blue annealed wire tends to cut out the reeds,
annealed bright wire 1s calied for.
My invention aims to disclose a method
whereby bright annealed sinall size wire, a
product heretofore both costly aund difficult of
production, can be cheaply made.
Tor the better understanding of my inven-
25 tion I regard it as essential to briefly state the
present practice of wire making: —
A Dbillet of highly heated iron orsteel is first
‘successively reduced through the gradually
-lessening passesof any suitable rolling miil un-
10 til it emerges from the last pass as whatb is

~ known as a “wirerod,”” the usual diameter of

‘which is a little less than a quarter of an inc¢h.
These wire rods are immediately and while hot
wound upon reelsinto coils. These coiled rods

45 after cooling are next Immersed 1in tubs con-

taining- acid, preferably dilute sulphurie, or
muriatic, to remove the scale or oxide,—sul-
phuric acid permeating the coat of scale, 1o0s-
ening it by attacking the iron itself, and com-
ro bining with it to form sulphate of iron or green
copperas (or if muriatic acid is used chloride

‘ing the rods are immersed in a bath of milk
of lime, or other suitable coating material,and

become quite brittle.

lution untilthe liquid becomesso impregnated

as to cause further additions of acid to lose
their effect upon the rods, when the liquid is 53
ran off and replaced by fresh water and acid.
When the scale has been sufficiently loosened
by the acid, the rods are taken out of the
tubs and either suddenly immersed in a tub of
clear water or else subjected to a stream from 6¢
a hose (the more thorough as well as the more
expensive method) in order that, by washing,

all traces of scale and acid adhering to the sur-
face may beremoved. Immediatelyafter wash-

quickly dried, whereby a white coat 18 1m-
parted to the rods which preserves them from
rust. In some instances the lime is omitted,
bub this occurs only when the rods ave to be
tinned, coppered, or galvanized, or drawn
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‘down into qualities of wire which do not re-

quire a bright finish. After coating with lime,
the wires are drawn or reduced 1n diameter
by pulling through a series of holes or diesin
plates of cast steel or cast iron especlaily
adapted for the purpose, the holes or dies be-
ing lubricated by any kind of grease, such for
instance as tallow. This method of drawing
wire through greased dies is technically known 8o
as ‘‘the dry method,”” and itsobject isnot only
to reduce the diameter of the wire bub also to
efface the pits or marks caused by the eating
of theacidand render the wire perfectly smooth
upoun its surface. | 85
Repeated operations of drawing, each time
to a smaller size, harden or stiffen the wire,
making it more and more elastic, until a point
is reached when further drawing would de-
stroy the nature of the wire and cause 1t to
In drawing down to
the finer sizes, therefore, it becomes essential
to soften thewire at certain sizes before 1t can
be further drawn down. This is done by an-
nealing or heating to redness in suitable ves-
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sels, the temperature depending upon the size

of the wire, the larger sizes requiring the
greatestheat. At predeterminedstages of the
drawing processes, therefore, or aiter the

wires have been reduced to predetermined too

-sizes, annealing must be resorted to, and sub-

sequent to each aunnealing the operation of
cleaning, washing, and lime-coating above

of iron), which dissolves out and is held in so- | described must be repeated. The’ sizes ab
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which annealing is resorted to vary with dif- | bathing, or washing in acidulated liquor, and

ferent manufacturers and with the character
of wire desired. The sizes known as Nos. 6.
9, 12, 15, and 18, are the sizes at which anneal-

ing is best resorted to.

After the wire has been reduced by the dry
method to a size known as No. 18, it is im-
possible to proceed further with the method
of dry drawing, for thereason that such method
in the finer sizes does not, by reason of the
grease and lime employed, as herein fully ex-
plained, meet the requirements necessary to
produce a sufficiently smooth and bright sur-
face, and what is known as “‘the wet method’’

must be resorted to for the making of wire of

smaller sizes than No. 18. |

The wet method of drawing, briefly stated,
consists 1n first immersing wire,—after it has
been reduced to the smallest size practicable
by the dry method of drawing, and after it
has been in connection with said dry method
of drawing annealed for thelasttime and thor-
oughly cleaned by pickling,—in a weak fari-
naceous glutinous or mucilaginous solution,
such, for Instance, as fermented rye flour,
which forms upon its surface a mucilaginous
film known among wire drawers as the ‘‘lees
coat’’ ;—In then subjecting the wire with the
lees coat upon it to the operation of being
drawn down through a die; and in, finally,
repeating the coating or immersion and the
drawing down with «a series of successively
smaller -dies. By this method only, has it
been possible herctofore to draw iron or steel
wire bright and perfectly clean. It has been
inexpedient heretofore;, however, to adopt the

above method for the larger sizes of wire, by

reason of the fact that, alter each aunealing in

_40
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the cast iron pots heretofore alone employed

in connection with the said wet drawing pro-
cess, the wire, even when introduced in g clean
and bright condition, has been taken out; cov-
ered with seale and a dirty yellow or blue or
dull black color, and this beeause of the gas
generated in the pot notwithstanding the most

- complete exclusion of air possible,—for which

50
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cause thorough vleaning in acid became neces-
sary, after the cleansing off of which, immer-
sion 1n water became also necessary instead
of coating with lime, for the reason that the
lime, being coarse, when mixed with the lees
solution would cut out the dies and serateh
the wire;=—all of which steps necessitate mnore
skillful labor and a more expensive plant and
therefore increase the cost of the larger pro-
ducts over and above their cost by the dr

- process. |

It 1s proper toremark thatinsome instances,
asinthecaseofharvesterandbroom wire which
are completely finished at the size No. 20, the
changefromthedry to the wet method of draw-
ing 18 effected at size No. 15. Whatever,how-
ever, be the size at which the wire is for the
last time annealed before being finished by the
wet method of drawing, it is after the final an-

1S then thrown into a bath of clear water until
1t 18 ready to be drawn. The office of keeping
the wire in water—which mustin thefirst place
be perfectly free from acids or salts—is to pre-
vent the rusting which would occur if the wire
was exposed to the air for any length of time
while wet from 1its immersion in acidulated

liquor, and also to dissolve out any traces of

acidulated liquor that may remain in the wire.
The water in the wet method, therefore, sub-
serves the same purpose that the lime coat does
in the dry method. TIn the fine sizes of wire,
however, the strands lie so closely together in
the hank that the operation of cleaning in
acidulated liquor becomes a very laborious
one, and 1t becomes necessary in order to re-
move the adhering particles of scale, after the
coll or hank has been removed [rom theacidu-
lated liquor,to loosen the fastenings of the coil,
spread out its strands, and resort to what is
known as ‘“batting’’, 2 most lengthy and la-
borious operation. It is impracticable there-
fore to clean sizes finer than No. 18, so that, it
1s absolutely necessary in the drawing down on
thesesizes that the surface of the wire should
be kept perfectly clean and smooth. This con-
dition also compels the operation of annealing
of the sizes below No. 18 to be dispensed with,
excepting of course such annealing as is re-
sorted to with small wire which has broken or

fallen out in the drawing before reaching its

intended ultimate diameter, and which fits it
to be sold as annealed fine wire, a product fre-
quently disposed of below cost, because the
falling outfrequently happensatsizes for which
there is no demand.

After the wire has been properly cleaned
upon its final reduction by the dry method at
No.15 or No. 18 as the case may be, and when
1t 1s not essential that the ultimate product
should besilver orliquor bright asitistermed,
the wire, before being subjected to the wet
drawing process, is lacquered or dipped for a
few seconds in a weak solution of a salt of cop-
per, such, forinstance, as the sulphate of cop-
per, which deposits a film of metallic copper
on 1ts surface that serves not only to protect

sald surface from rust but also to assist the

lees-coat in lubricating the dies through which
the wireissubsequently drawn. Thelacquered
wire is next immersed in a tuly of lees from
which 16 is continuously drawn, according to
the wet method, through a die. This opera-
tion of immersing in lees and drawing through
a die 1s repeated through a series of dies each
smaller than its predecessor until the final re-
duction is attained. Thelacquering may also.
In connection with the above operations, be
either occasionally repeated or may, if desired,
be repeated before cach drawing, provided
however, as already stated, a silver or liquor
bright finish be not desired, for the reason that,
while the lacquer greatly assists the lubrica-
tion of the dies and isthereforeadvantageously

nealing cleaned thoroughly by immersion, | employed, it yet, when once applied, adheres
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so closely to the wire that it affects its ultimate
tint and, while not affecting its brightness, 1m-
parts to it a distinet reddish cast.

" Throughout the entire conduct of the above

wet drawing or reduecing process, it has, for

reasons already fully stated, been impractica-
ble'to anneal the wire; and the result has
therefore been that, although the percentage
of each reduction has been .comparatively
small, yet the tensile strain on the gradually

_ stiffening very fine sizes (from No. 26 to No. 36)

20

ing the ultimate size. _
tofore, therefore, been annealed and dis-

has been so great that only the very best ma-
terial endures to the ultimate reduction, and

‘much even of the very best material in the
‘best practice *‘ fallsout?’’, as it is technically

called, or breaks in the drawing before reach-
This wire bas here-

posed of at a sacrifice. Of course 1f 1t were
practicable to clean fine wire this dithculty
would be avoided, but it is obviouns that be-

‘tween theoxidation in the operation of anneal-

ing and the consumption of iron by the acid

30

“in the operation of cleaning, to say nothing of
‘the excessive labor in batting, there would

not be sufficient substance of wire left to pay
for the cost of drawing.
Having now described the usual operations

of manufacturing the various sizes of wire, it

is proper for me to add that heretofore for
many years it has been a desideratum with

- manufacturers of wire to anneal in such a

manner that after the annealing process the

~ wire could be immediately drawn without be-

35

ing first subjected to thelaborious and expen-
sive operation of cleaning, or pickling, here-
tofore deseribed. Two serious conditions or

obstacles however have heretofore existed to

prevent, viz: the formation of scale upon the

_]_O

- with air.
carbonization of grease existing upounall bright
wires drawn by the dry method and more es-
- pecially upon the larger sizes.
ments to prevent the formation of the light

- tent.

metal and the deposit of soot. The formation
of scale results from the oxidation occurring
when the wire is heated to redness in -contact
The film of soot is produced by the

Many experi-

scale of iron oxide have been made, such, for
instance, as the construction of pots which

so-when charged with wire would leave but a

minimum air space, such space being filled

‘with sand, roll scale, mineral wool, asbestus,

and various refractory substances, the result
of which has been to decrease to an apprecia-

. ble extent the oxidation, but yet not to such

an extent as to enable the operation of elean-
ing to be altogether dispensed with or to per-
mit of a commercial adoption to any great ex-
The film of soot is even wmore difficult
to remove than the scale as it is unaffected by
acids, and must, especially on the finer sizes
of wires, bé manually removed by washing
with water and by the operation of batting.
It is by reason of the formation of scale and
deposit of soot also that the dry method of

drawing wire is inapplicable for the finer

[ |

sizes which are therefore drawn by the wet
method asheretofore explained.

Having now not only described the opera-
tions usual and heretofore necessary for the
manufacture of the variouns sizes of wire, bub
also fully explained why, although desirable,

it has been heretofore impossible to anneal

wires so bright and clean as to avoid subse-
quent cleaning processes,—it is proper for me

to state that my invention comprehends the

production or discovery not only of a method
of making bright annealed wires of the vari-
ous larger sizes without having recourse toany
other process of cleaning than that employed
to clean the rods from whieh sald wires are
subsequently drawn,—Dbut also a process or

method of making the finest sizes of bright an-

nealed wires, or those below the diameter of

70

No. 18, without either the loss of great quan- 85

tities of the same by breakage or falling out in

the drawing before the ultimate size is reached,

or without dulling their surface or destroying
that brightness which is essential to make
these smaller varieties of the highest commer-
cial value. | *

I have discovered that the foregoing desir-
able conditions can be fulfilled and results se-
cared in the following manner, to wit:—

- T first take the rod which has been rolled
from the billet, and pickle and cleanse 1t 1n the
manner hereinbefore described. I then coat
the cleansed product by means ofafarinaceous,
olutinous, or muecilaginous solution, such for
instance as a weak solation of rye flour, and
such as is known as a ‘‘lees’’ solution because
forming upon the surface of the wire a mueci-
laginous film known among wire-drawers as
the “‘lees coat,”’—and draw the coated product
through a die, not only to reduce its diameter

but also to smooth its surface and efiace the

acid pits. 1f theultimate product isnot to be
silver or liquor bright but simply bright, 1
preferably not only at this stage bub subse-
quently from time totime asthe lacquer wears
off resort to lacquering in connection with the
lees coating. The lacquering, however,is not
essential.
ing through a smaller dieas frequently asmay
be necessary or desirable and until the wire
requires to be annealed. I then seal the wire
initsthoroughly cleansed conditionandin such
sufficient quantity to as nearly as possible fill
the pot,in tight pots or vessels of sheetortank
metfal, boiler or armor plate, being preferably
wrought iron although they may be of steel,
and subjeect the wire so contained or inclosed
to the action of heat in order to anneal it.

- When the process of annealing 1s completed

and the pots and contents have cooled, I then
remove the annealed wire from the vessel in
which it has been annealed, and find that said
wire is ¢lean and as bright asit wasbefore be-
ing annealed. I then again subject the clean
and bright annealed wire to the lees solution
(either with or without lacquering) in order to
coat it, and draw the clean coated product
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through a die, all in the manner above set
forth, and subsequently repeat both the im-
mersion 1n a ‘‘lees’’ solution and the drawing
through a die as frequently as may be desired.,
In order, by aseriesof gradually smaller dies,
to draw the wire down from the size at which
the operation is commenced to the ultimate di-
ameter desired.

In connection with the above wet-coating
and drawing down, the operation, above de-
scribed, of annealing in wrought iron or steel
18 usually to be repeated three or four times
before the size No. 18 is reached, and at no
stage of theoperation is pickling, inseparable
from the dry drawing process, necessary.

After the last annealing in wronght iron re-
sorted to at or before size No. 18, and when a
very small size of bright annealed wire, known
as ‘‘stone wire,”’ is the product had in view,the
wire 1ssubjected to repeated lees coatings (and,

1f the silver or liquor bright finish be not de-

sired, lacquerings) and to repeated drawings,
each time through a smaller die, until the ul-
timate desired diameter is reached. Withthe
very best stock the above operation, sueh is
the virtue of annealing a clean produet in
wrought iron, is possible without other an-
nealings than such as are resorted to before
the size No. 18 is reached, but with some ma-
terial, which a skilled workman will readily
recognize, it becomes necessary to repeat the
operation of annealing in wrought iron once,
and in exceptional cases several times, be-
tween the size No. 18 and the ultimate size:
this annealing 1s however readily performed
without any process of cleaning, for the rea-
son that the wire being clean and bright when
1t is put in the annealing vessel comes out of

1t clean and bright, as hereinbefore fully ex-

plained.

It 1s manifest that the wet method of draw-
ing, or drawing by the aid of a “lees?”’ coat,
18 theonlyone applicable in the process which
I have discovered, practiced, and above de-
scribed, as it is essential that the wire when
put in the annealing pot should be perfectly
clean in order that it may be taken out in the
same condition, and as it 1s impossible either
to draw wire after the method of dry drawing
with grease, the surface of which is in the
slightest degree coated with scale, soot, or dirf,
without soon cutting out thedies, or to anneal

16 bright even 1a wreught iron without first

53
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subjecting 1t to thorough cleansing.

The wrought iron annealing pots which T
employ in connection with the above process,
having been filled with wire, are in the prac-
tice of that process placed in-un annealing fur-
nace preferably provided with a cast iron re-
ceptacle or chamber adapted to receive them
and to prevent their coming into direct con-
tact with the flame of the fires. After being
heated to the required temperature they are
taken out and allowed to become perfectly
cold before they are opened and the wire re-
moved and subjected to the subsequent draw-
1ngs. I have sald that the pots may be com-

posed of steel as well as of wrought iron, and
this 18 by recason of the fact that steel can be
made so low in carbon thatthereis chemically
no difference between it and some grades of
wrought iron, the distinction between the na-
tures of steel and iron being now admitted to
Le merely a molecular one produced by their
different modes of manufacture.

By the above method of annealing bright in
wrought iron pots, and in connection there-
with of drawing the bright annealed wires
when coated with the ‘‘lees?’-coat through
dies, I am enabled to entirely dispense with all
the operations of cleaning except the first

cleaning of the rod, and also to dispense with

the hitherto objectionable method of dry draw-
Ing by the aid of grease, and to employ the
wet or ‘“lees?’-coat drawing with the sizes
above as well as with those below No. 18, I
am also able, when 1t becomes necessary to an-
neal below size No. 18, to anneal bright and,
without cleaning, by theaid of the ¢*lees’’- coat
draw to any degree of fineness the sizes under
the said No. 18, and to thus certainly even
with poor stock produce those sizes which
have hitherto been difficult to manufacture
because the wire drawn down to make them
has frequently hitherto broken or fallen out
before reaching the said ultimate sizes, and I
produce moreover a softer and superior qual-
1ty of wire than that heretofore made and
which has not required such annealing.

By the practice, therefore, of this invention,
I am enabled to utilize a large quantity of
wire heretofore broken or fallen out in the pro-
cess of drawing down, and which has hereto-
fore therefore of necessity been annealed and
disposed of af a sacrifice as dull or blued an-
nealed fine-size or stone wire, and in this par-

i tleular 1 effect a material saving which in

large wire mills will amountto many thousands
of dollars in a year.

It will of course be readily understood that
many solutions other than that of fermented
rye flour may be resorted to in order to pro-
vide the surface of the wire with a mucilagi-
nous film or coabing of lubricating material
adapted to facilitate the operation of drawing
throangh dies, and it is proper for me to state
that I do not restrict myself to any speeial so-
lation or coating, although fermented rye flour
Is perhaps preferable. I, also, do not lay
stress upon any specific form or construction
of aunealing pot, or {urnace within which to
heat such pot, as many forms and construc-
tions can be profitably employed, and as the
oist of the thing so far as the annealing is con-

- cerned resides in the employment of wrought

1ron per se for the inclosing of wire, and in the
subjecting of it so inclosed to heat necessary
to anneal it.

I am aware that I am not the first to employ
wrought iron vessels in whieh to conduct op-
erations of annealing, where the product to be
annealed was both introduced and removed
from the annealing vessel in a dull, dirty, de-

. posited, or artificially coated condition, but,
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- 80 I&r 48 my Lnowledge extends, I am the first | or mucilaginous solution; third, in drawing 35
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to have discovered that when thoroughly
cleaned or bright metal products are intro-

duced into a WI‘OUU‘ht Iron annealing vessel in

quantities Sufﬁment to completely fill it they

can be removed therefrom in the same bright

‘and clean condition in which they existed

when introduced. This discovery I do not,

‘however, claim in this application (and its

consideration per se is not pertinent here) as
1t constitutes the subject matter of another ap-
plication of mine now pending in the Patent
Office. It isalso properfor me to explain that
I lay no claim to the invention of the process

‘knownas the ““wet drawing’’ process, or a, pro-

cess consisting of the drawing down of a wire
through a die when the wire has been pre-

'VIOHS]}T coated with a farinaceous, glutinous,

or mucilaginous film or coat, as this process
in connection with the employment of castiron
annealing pots has been, as herein previously
explained, long in use, but

What I do clalm and desire to Secure bV'

- Letters Patent is:—-

"~ fore described, which consists: first, in sub-
Jeetmg cleansed wire rods or annealed wire
contained or inclosed in a wrought iron or
steel vessel to the action of heatin order toan-

30 neal it bright; second, in coating the bright

a
-_ L,

-
r

annealed wir e, after 113 has been cooled in and |

then removed from the annealing vessel and
without any intermediate operation of pick-

ling or cleaning, with a farinaceous, glutinous, |

1. The method of ﬁmshmg wire herembe--

the coated bright a,nnealed wire through a die;

and, fourth, in repeating the above named

sbeps of coatmﬂ* and drawing, until the ulti- .

mate desired dmmeter of wire is reached,—all

substantially as hereinbefore set forth.

2. The method of finishing wire hereinbe-
fore described, which COnSISts: —first, in pick-
ling and cleansmn wire rods or annealed wire;

_second in coabmcr the cleansed product with

a farmaceou&, ﬂlutmous or mucilaginous solu-
tionand in drawing the coated pr oduct thr ough
a die; third, in subjecting the cleansed and
dmwn ploduct contained or inclosed in 2
wrought iron or steel vessel to the action of

40

heat in order to anneal it bright; fourth, in 50

coating the bright annealed wire after it has

been cooled in the closed annealing vessel and
removed therefrom, and without any inter me-

diate operation of pmklmn or cleaning, with
a farinaceous glutinous or muecilaginous solu-
tion,andin drawmﬂ the coated bunhtannealed
wire through a dle and, fifth, 1n 1epeat1n0* the
above named steps of coatmg and drawing (and
if required of anncaling) until the ultimate
desired diameter of wire is reached, all sub-
stantially as hereinbefore desecribed.
Intestimony whereof I have hereunto signed

my name this 12th day of March, A. D. 1883. _

JAMES WITHINGTON.

In presence of=
J. BONSALL TAYLOR,
W. C. STRAWBRIDGE.
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