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To all whom it may concermn:

Be it known that I, WiLLIAM TAYLOR, a
citizen of the United Sta’res, residing at Alle-
gheny, in the county of Allegheny and State
of Pennsylvania, have invented a new and
Improved Method of Converting Wire of One
Form in Cross-Section into a Wire of Another
Form, of which the following is a speelﬁca-
tion.

I accomplish this by so treating the wire in
its initial form that a part only of its surface
shall at each of several successive stages be
affected, the rest of said surface at each of
said stages of treatment continuing in the
same form that it was at one or more of the
earlier stages; and I continue this gradual
changing until the whole of the surface has
been transformed, or until so much of it has

‘been affected as to bring the wire into the de-

sired shape.

It will be understood that when I herein
mention “wire” I mean to be understood
as referring to the long and continuously
drawn filiments of metal ordinarily deseribed
in the arts as wire, in contradistinction to
comparatively shorter sections or pieces of
metal produced by various other processes.

I am aware of the fact that metal has been
drawn into wires of various forms and that
such wires have been drawn and redrawn for
the purpose of and in suech way as to accom-
plish the reducing of the wire, they in each
case, after the process of thus reducing them
has been completed, being of a cross-section
similar in outline to that of the initial wire;
but in every instance within my knowledge
the process of drawing the wire has been so

carried on and the dev1ees with which the
process has been effected have been of such
nature that at each of the successive stages
of drawing the whole surface of the wirehas
been attacked. by the walls of the apertures
in the draw- Pplates, said apertures throughout
the whole series through which the wire is
passed and repassed in “the earlier processes
being all similar to each other geometrically,
differing merely in size in cross-section. By
reason of this fact-—mamely, that heretofore
the draw-plates for wires have always been
provided with aperturessimilarto each other—

it has been impossible to produce wires of a
number of non-circular forms which have
been desired in the arts, especially wires of a
small gage. , When attempts have been made
to produce some of the said desired forms, it
has been found that the frietion and resist-
ance experienced in using the older draw-
plates have been so great as to practically
ruin the wire or to destroy the draw-plates.

In order that the character of my invention
may be fully understood, I will herein call at-
tention to well-known facts.

The wire which is employed by me and by
others following similararts is produced in the
first instance by a process of rolling or draw-
ing through rolls, it being ordinarily round in
section. It is practically impossible to carry
thereducing of thesize of the wire below a cer-
tain gage by this rolling process, the size ordi-
narily produced approximating what is known
as “No. 6”7 in gage. It is this round wire of
about this gage which is ordinarily employed
in producing, by drawing, the wires of the
smaller gage§ required in the arts for various
purposes. I am not ‘aware of the fact that
prior to my invention a wire of this character
or of other shape in section has been initially
used and from it produced a wire differing
radieally in shape in section.

To illustrate this improved method, I here-
inbelow describe in detail the manner of con-
verting a wire round in cross-section into one
of triangular form, and in the drawings have
shown the devices used. Insuch a case I em-
ploy a draw-plate with a series of apertures
that gradually change in series from a com-
plete circle to a complete triangle. A round
wire or rod is drawn, when necessary, through
one or more circular apertures, in order to
bring it to the required gage, and then it is
passed through the others of the series in se-
quence, the walls of the latter being so ar-
ranged that the surface of the wire is more
zmd more attacked as the*process continues,
portions of said surfaces at each stage prior
to the last being leftin the condition in which
they wereatoneormoreof the previous stages.

Figure 1 represents a round metallic wire
orrod suitable for being drawn into wire; Fig.
2, a perspective view of a draw-plate provided
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with a series of holes shaped toreduce around
metal rod to a triangular form; Fig. 3, a trans-

verse vertical section of said draw-plate. Fig.

4 represents a portion of equilateral triangu-
lar wire.

In the practice of my invention I prepare
a strong metallic plate, A, and provide the
same with a series of {ransverse conical holes,
through which a suitable wire or rod, B, is to
be drawn for its reduction to wire. The first
of these holesis in the form of a complete cir-
cle, ¢, and through it the rod B isto be drawn

to deprive it of any undue roughness or un- |

evenness preparatory to its subsequent pas-
sage through the next hole of the series. This
round or circular aperture ¢, orseveral of them,
may be and generally are used also for reduc-
ing the gage of the wire before commencing
to alter its form. The second hole, d, is dif-
ferent from that of the first in having three
equidistant and equal portions of its circum-
ference bounded by three straight lines ar-
ranged at an angle of sixty degrees to each
other, the intervening portions of its circum-
ference retaining a curvilinear form corre-
sponding to the sides of the first hole. The
rod B on passing through this second hole, d,
assumes its shape by being elongated and de-
pressed to the extent of having three equi-
distant portions flattened, each equaling in
breadth one-sixth of the circumference of the
rod. After its passage through the second
hole, d, the rod is drawn through the third
hole, ¢, of the series, which is similar in shape
to that of the second hole, but differs there-
from in that its curvilinear faces or sides are
narrowed and its straight ones proportion-
ally broadened. The rod on passing through
this third hole, ¢, has its form brought to a
shape corresponding thereto. Therod is next
to be passed through the fourth hole, f, which
is shaped to further increase the width of its
flat sides and lessen its curved portions. The
rod is subsequently passed through the fifth
hole, ¢, whereby it is given the shape of a tri-
angle having rounded corners. Lastly and
finally, the rod is passed through the sixth
hiole, i, having the shape of an equilateral tri-
angle, and by which the wire n is ultimately
brought tothat form or given three plain sides,
2 4 k,which meet in three parallel lines or an-
gles the corners or edges of which will each
touch at equidistant points the original cir-
cle of the first hole, ¢, when placed therein.
Among the several matters that will be no-
ticed in connection with the facts above set
forth are the following: The entire surface is
not attacked at any of the stages of transfor-
mation. Gradually-increasing portions only
of it are affected, the wire thus being brought
step by step from one shape to the other. The
fibers are allowed full opportunity to adapt
themselves to the slightly-differing positions
into which they are forced without there be-
ing any danger of either impairing them or
more or less nearly destroying them and pro-
ducing a crystalline structure of the metal.

404,319

It is well known that if fibrous metal of this
character is too violently attacked a change
of molecular structure results, and in the case
of wire of this sort repeated annealing be-
comes necessary because of such more or less
violent treatment. In following the process
herein set forth I avoid these objections en-
tirely, and the wire can be carried directly
through the whole series of steps and then be
immediately employed for the use to which it
is to be put after being brought to the desired
form. Again, it will be seen that when the
process is completed of converting a circular
wire into a triangular one the surface is sub-
stantially the same as at the beginning. The
width of each side of the wire is equal to the
diameter of the initial round wire, and there-
fore the widths of the three sides are together
substantially the same as the original circum-
ference. 1Itiswell known that it is desirable
to preserve as intact as possible that surface-
texture which is produced in rolling or draw-
ing wireand generally spoken of asthe “gkin,”
this being the portion which imparts the de-
sirable toughness and strength to the metal.
By my process the advantages of this part of
the wire are preserved, notwithstanding the
changes in form to which it is subjected.

The length of the wire or rod is an imma-
terial matter if it be long enough to be sub-
jected to the several steps involved in this
method.

The wire or metal which I thus produce can
be used in any of theseveral arts, it beingap-
plicable to any uses,sofarasThave yet learned,
to which can be put round wire of a trans-
verse diameter equal to the width of one of
the sides of mine. TFor instance, I have found
it especially valuable in the art of manufac-
turing wire nails. The nails produced are
much cheaper than the round nails of the
same gage, inasmuch as in the process of con-
verting the round wire into the triangular I
inerease the length to a considerable extent.

This increasing of the length is not due to a

forcing outward of the metal, but to drawing
it away from each part of the wire longitudi-
nally, the original surface portion or skin be-
ing preserved.

I do not limit my invention specifically to
the converting of wire which is circular in
section to one which is triangular in section,
for it will be seen that there will be no depart-
ure from the spirit of my invention if mate-
rials of other initial sectional form are by this
method converted into materials of sectional
form other than triangular, if the initial ma-
terial be subjected to a series of actions, at
each of which a portion only of the surfaceis
foreed away from its previous form, and it
will be caused to assume the desired sectional
form at the last action of the series, it having
been subjected during one or more actions
preceding the said last one to an action by
which only a portion of the surface is af-
fected, the residue of the surface being there-
by unaffected; nor do I limit myself in thus
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gradually forcing the surface away from its
initial form to the use of the draw-plates.

By the means and in the manner described
the rod B is elongated and drawn from a
round shape to that of an equilateral trian-
gular wire, n, without unnecessary friction,
consequent resistance, or danger of crystal-
lizing the metal, the resultant product being
a tough smooth wire having a new and use-
ful form, and especially adapted to the pur-
poses hereinbefore set forth.

Having thusbriefly described my invention,
I claim—

1. The herein-described method of convert-
ing wire, or its equivalent, of one sectional
form into a wire, or its equivalent, of another
sectional form, it consisting in subjecting it
to a series of two or more drawing actions, at
each of which a portion of thesurfaceis forced
away from its previous form, the material as-
suming the desired sectional form at the last
action of the series, and being subjected dur-
ing one or more drawing actions preceding
the said last one to a drawing action by which
a portion only of the surface is forced away
from its previousform, theresidue of the sur-
face being thereby unaffected, substantially
as set forth.

2. The herein-described method of convert-

ing wire of one sectional form into wire of
another sectional form, it consisting in sub-
jeeting it to a series of drawing actlons at
each of which a portion of the surface of the
wire is forced away from its previous form,
the residue of the surface remaining unaf-
fected, and the extent of the surface acted on
increasing with each successive action, sub-
stantmlly as deseribed.

3. Theherein-described method of convert-
ing wire of one sectional form into wire of
another sectional form, it consisting in sub-
jecting it to a series of drawing actions, at
each of which only a portion of the surface is
affected by the walls of the draw-plate, the

residue of the surface remaining substantially
unaffected, and at the last of which actions
the extent of surface affected by the walls of
the draw-plate is greater than that affected
at any previous actlon, substantlally as de-
seribed.

4. The herein-described method of manu-
facturing wire triangular in sdetion, it con-
sisting in subjecting wire initially circular in
section to a series of several drawing actions,
at each of which three separate portions. of
the surface of the wire are pressed relatively
inward, three intermediate portions of said

surface being allowed to remain with the curv-
ature they had prior to said action, substan-
tially as set forth.

5. The herein-deseribed method of manu-
facturing wire triangular in section, it con-

sisting in subjecting wire initially circular in-

section to a series of several drawing actions,
at each of which three separated portions of

the surface are pressed relatively inward, and

at each of which actions after the first the ex-
tent of the inward-pressed surface gradually
increases relatively to the preceding, sub-
stantially as set forth.

6. The herein-described method of manu-
facturing wire of one gage and triangular in
section, it consisting in subjecting wire in-
itially eircular in section and of a larger gage
to a series of drawing actions, during the first
one or more of which the wire remains round
in seetion, but is reduced to the gage of the
desired triangular wire, and during one or
more of the remainder of which actions sep-
arated portionsonly of the surface are pressed
relatively inward, the wire being thereby
gradually brought to a triangular sectional
form, substantially as set forth.

WILLIAM TAYLOR.

Witnesses:
Josian W. ELLs,
THOS. L. A. NUTTRIDGE.
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