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This invention relates to processes for reduce 
ing metal rods, wires, strips and the like by draw 
ing, rolling and analogous operations. 
The invention is concerned with a process of 

the type in which a plurality of elements (rods, 
wires, strips or the like) each of which is to be 
reduced as aforesaid, is made up as a bundle, i. e. 
in side-by-side relationship held together, for 
example by an encasing tube or binding, and 
then subjected, i. e. as a unit, to drawing, rolling 
or analogous operations. The present invention 
provides a process for the production of fine 
Wires by reduction from elements of large croSS 
Section, which comprises the steps of assembling 
a plurality of Said elements in side-by-side rela 
tionship, enclosing the assembly of elements in a 
tubular casing, inserting a packing material 
Within the casing, reducing the bundle thus 
formed as a unit and then removing the casing 
and packing material and separating the indi 
vidual reduced wires. 
The term "matrix' as used in this specification 

is intended to mean a Support for the Surfaces 
of the individual, elements of the bundle which 
distributes pressure applied to the outside of 
the encasing tube Substantially evenly over the 
Surfaces of the individual elements either 
throughout the reduction process, or at least 
during a part of that process, and thereby as 
sists in limiting any distortion of the shape of 
the elements. The matrix may be formed, for 
example, by employing a large proportion (e. g. 
22% by volume) of packing of a pulverulent or 
plastic nature, by so shaping the individual ele 
ments that they form a Support for one another, 
by embedding the elements in metallic packing 
introduced into the encasing tube or binding in 
molten form, or by encasing each of the elements 
in individual tubes of a material which, during 
reduction, will readily deform to fill up the in 
terstices in the assembled bundle. When the ele 
ments are so shaped as to form their own matrix 
they may be arranged to fit together without in 
terstices and may all be of similar cross-section 
and conform to a regular straight-sided poly 
gon-e. g. a square or a hexagon. 
According to another feature of the invention, 

and for the purpose of facilitating the separation 
of the encasing tube after the reduction process 
has been completed, the bundle may be bound 
helically with a wire or the like prior to inser 
tion in the encasing tube, so that in the assembly 
the inner surface of the tube will be separated 
from the bundle by the binding wire. 
Some examples embodying features of the in 

(C. 205-21) 
vention will now be described With reference to 
the accompanying diagrams, in which:- 

Figure 1 is a cross-section showing a bundle of 
rods of circular cross-section in an encasing tube: 

Figure 2 is a section showing the deformation 5 
in the section of the individual rods after re 
duction; 

Figure 3 is a cross-section showing one method 
of providing a matrix according to the invention; 

Figure 4 shows an alternative form of matrix; 10 
Figure 5 shows another form of the invention. 

in Which the matrik for one element is formed 
by the contig1vous sides of adjacent ellements; 

Figure 6 is a view illustrating the use of a 
helical binding between the bundle and the en- 15 
casing tube; y 

Figure 7 is a section illustrating a further ex 
ample of the invention, and 

Figure 8 is a section illustrating the applica 
tion of the process to the reduction of sheets. 

Like reference numerals indicate like parts in 
the various figures. 

In Figure 1 a number of rods ( of circular 
cross-section are shown packed in an encasting 
tube G. If a composite billet is made up in this 25 
way and subjected to reduction, for example by 
drawing or rolling, the radial compression will 
tend towards deformation in the cross-section of 
the rods in directions towards the interstices 
as indicated in Figure 2. The nature and extent 30 
of the distortion varies somewhat according to 
the location of the individual elements with re 
spect to the circumference of the tube. 

For the purpose of minimizing the degree of 
distortion the invention, according to the ex- 35 
ample shown in Figure 3, makes use of a packing 
material of a pulverulent or plastic nature, such 
as French chalk or metal in powdered form as a 
separating medium between the individual elle 
ments of the bundle. As shown, the rod-like 40 
elements are located in separated relation 
ship within an outer tube and the interstices 
are completely filled in by a packing 2 of the 
above kind. The packing 2 not only limits the 
degree of distortion of the sections, but prevents 45 
the elements from becoming welded together dur 
ing reduction and thereby facilitates the split 
ting up of the bundle when the reducing process 
has been completed. 

In the example shown in Figure 4 each rod- 50 
like element 0 is separately enclosed in a tubular 
metal sheath 3, and all the elements are then in 
serted in bundle form within an encasing tube . 
Here again a matrix is provided for each element. 
of the bundle. Preferably the sheath f3 is of a 55 
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metal (e. g. copper) which is substantially more 
ductile than that of which the elements O C are 
composed, so that during the initial stage or stages 
of the reduction process, the sheaths will be de 
formed to fill in the interstices in the structure. 
If desired, a packing material in powdered forxin 
may also be used. In this example it will be ap 
preciated that upon completion of the reduction 
process, and after the encasing tube has been 
removed, each element has to be separated from 
its protective sheath 3. This can readily be done 
by dissolving with acid, the Selection of the metal 
for the sheath being made with this end in view. 
Alternatively if a coated Wire is desired the sheath 
3 may be left in position. 
In the exainple ilustrated in Figure 5 the in 

dividual elements A G are all of hexagonal cross 
section, so that they may be assembled, as shown, 
in interfitting relationship, the matriK for each 
element being formed by the contiguous faces of 
adjacent eleRients. The foundle is as before en 
closed in an outer tube A and a packing mate 
rial 2 is located between the periphery of the 
bundle and the inner wall of the encasing tube, 
This packing material Inay, for example, be 
French chalik, plaster of Paris or powdered anetal, 
or molten metal Rinay be Run into the tube to for in 
the packing. 32 ther packing, such as French 
chalk, is also introduced Retween the adjacent, 
faces of the individual elenents in order to assist 
in the final splitting up of the foundle into its con 
poent elements. This ežKaraple of the inventio 
may be carried out With oars of any desired cross 
Section which interí?it to forma a, solid cross-sec-a 
tion and the elements need not all be of the same 
cross-section. EUs rectangles of different di 
mensions may pa used for the different elements 
or round Sections in conjunction with four-sided 
Concave sided sections Ray 23 exaployed. A fur 
the example is the combination. With Square Sec 
tions of octagonal Sections. 

in certain cases it may not be desirable or con 
venient to use a chemical O2 electrolytic Enethod 
of removing tide Sacasing fube afier reduction, 
and in such cases the arrangement illustrated in 
Eigure 6 may 2 divantageously be exployed. Re-- 
ferring to that figure the individuai Rods or Wii'es 
OC are made up in a bundle as before With a sepa 
Yating YheciuYl SUcl 2s graphite betWeeXl the iri 
dividual elements, and the our die prior to in 
sertion in the outer casing 2 is Seiically too di 
vith a metal vire or strip || {. A?tei reduction the 
tube CG Rinay be cut longitudinally oy 2, nachining 
operation Without da, magirring the dira, t572 elemen 3ts, 
since the latter are protected by the toinding (). 
After the tube E G has been removed, the wire 83 
cara be nWo L11.Nd5 EYnd the individual ellerentS eK 
posed. In some cases where a helical binding is 
employed this may entirely replace the outer en 
casing tube 2 d, te bound, ou Indie being Subjected 
direct to the reducing operations. 

in the arrax gex nent showV , iKm. 3Figure º tine 
individual rods &e inserted in longitudinal holes 
O5 drilled in , Solid oillet. In this case the in 
terior portion of the killet constitutes the mates 
rices for the individual elements, and the circum 
ferential portions takes the place of the encasing 
tube employed in the previous examples. . 

In the example shown in Sigure 8 the inven 
tion is applied to the reduction by rolling or the 
like of individual elements ( C in the form of 
plates, slabs of the like. As before, these are as 
sembled in the form of a bundle or pack with 2, 
Separating medium 2 located foetween adjacent 
layers. The pack is enclosed in a rectangular 

50,398 
metal case A, the inner walls of which are sepa 
rated from the adjacent Surfaces of the pack by 
further quantities of Separating medium. The 
case may have a welded Seam or may merely be 
turned OWer. If, as may be advantageous, it is 
desired to prevent, the access of air to the indi 
vidual plates, the ends of the case 2 may be 

5 

closed in. AS before, the Separating medium imay 
be a metal, for example, where the plates A are 
of carbon Steel, the Separating metal may be cop 
per or nickel, or again a pulverulent Or like pack 
ing Such, for example, as pOWdered (not flaked) 
graphite, or metallic oxide may be used. 
In any of the foregoing examples the encased 

bundle may be subjected to hot or cold working. 
Where the process is applied to the production of 
fine Wires and the main consideration is to mini 
mize any alteration in the cross-sectional shape 
of the Wires, drawing through dies is the pre 
ferred aethod of reduction. At intermediate 
Stages b3tWeen. Successive reduction Steps-and/or 
as a final Operation, annealing or other special 
heat treatment may be necessary or desirable, 
and in this connection it will be appreciated that 
a process of the type with which the invention 
is concerned offers substantial practical advan 
tages in thai it enables a, batch of rods or the like 
undergoing reduction to be simultaneously sub 
jected to the same heat treatment in the form of a 
Single unit which can be readily manipulated. 

ihe outer binding or casing for the bundle need 
not necessarily be a seamless tube. For exam 
ple, a tulbular case with a longitudiñal seamed or 
lapped joint may be used, a separating agent 
Such, for example, as chromium oxide-being in 
troduced betWeen adjacent surfaces at the joint 
SO 2S to prevent Weiding up during the reduc 
tion proceSS. Upon completion of reductioin or 
after any further desired operations such as heat 
treatment have been effected, the outer case 
Ray readily be Split open at the joint and stripped 
from the bundle. 

fin reducing individual elements of certain met 
als Or alloys, the Separating medium between ad 
jacent elements may be constituted by an oxide 
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layer of Substantial thickness, purposely formed 
at the Surface of the elements with this object in 
view. Again, an oxide layer may be used in con 
junction with the other forms of packing already 
described. 
The processes described herein may be used for 

the reduction of individual elements of any de 
Sired metal or alloy, and in each case the form 
and composition of the matrix and outer bind 
ing or case will be selected with due regard to 
the method which is to be employed for separat 
ing the individual elements after the final reduc 
tion, the desirability of minimizing distortion of 
the original Section and other factors which have 
already been considered. In one example where 
the process was applied to the production of fine 
wires of stainless steel containing 18% chromi 
um and 8% nickel, a copper matrix was used and 
an outer tubular casing of high carbon steel was 
employed. After reduction the outer casing and 
the matrix Were removed by immersion in a hot 
acid bath. In general it has been found that 
the volume Occupied by the packing should be 
upwards of 5% of the volume enclosed by the en 
casing tube or binding to facilitate separation of 
the individual elements after reduction, and with 
wires of circular cross-section the volume of pack 
ing should be at least 22%, and may be as high 
as 200% or more, if it is desired to limit distor 
tiOn Of the Ciro:SS-Section. 
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sectio, Yffinica coria:Eris 

thema renoving the casing by dissolving With E. 
acidi, rernoving the packing materia arad sep 
arrating the individual Wires. 

9. A process for the production of fine Wires 
by reduction from solid elements of large CXOSS 
section, which comprises the steps of assenbling 
a. plurality of said elements in side-by-side rela 
tionship, enclosing the assembly of elements in 
a, tubular casing, running a molten metal pack 
ing into the casing to embed the elements, reduc 
ing the bundle thus formed as a unit and then 
removing the casing 2nd the Caetal packing to 
separate the individual Wires. 

10. A process for the production of fine Wires 
of stainless steel by reduction frox: Solid celeinents 
of such raterial of iarger cross section, which 
cornprises the steps of enclosing each element in 
8, separate copper sheath, assenbling a plurality 
of such sheathed elements in Side-by-side rela 
tionship, enclosing the assembly in a copper tube, 
reducing the buiadie int1s formed as a, upit, and 
then removing the casi ng and the sheaths by diisa 
soiving off the copper, 2nd Separating the educed 
Wires. 

23. A procesS for the production of fine Wires 
by reduction from Solid elements of larger CEOSS 
section, which comprises the steps of asserakling 
8, plurality of said elements in side-by-side reisle 
tionship, helically birding the asserably, enclose 
ing the Boota Knd asse no Sy in a, tülikoulier ca.sizªng, re 
ducing the foundle nuS formed as a, Unit, eEOV 
ing the casing, unwinding the aeiical oiding 32.d 
separating the reduced tyires. 

32. A process for Ene Oroductio2 of fine vileg 
Boy reduction from Solid elegress of large ci'oss 

es ºlae StepS Oº ºo:32izag 
layers of oxide CS Substantias nickness of the 
Surfaces of Ae eie EGM ats, aSSER ? Roàizng , plLR Graaliittyy 
o said okicized elements in sice-337-side rela 
ionship, enclosing sine assembly o eier aerós; iYN 

0SSLmmGkLk 00kLLuTS LLLTmLLL LLCL LLkGGTL LlLLLLLLL LLLLLGGLLLOL 
as a, nit, Sni tie renoving Šie Casing and Sep 
Erating te indivica.REa vivires. 

i3. An article of Zagata acture contaprising a 

flexible metal fibre having a surface such as 
formed on metallic strands when elongated in a 
bundle With other strands with a separating 
Fratrix and of Such Small cross-sectional area, 
that it may be spun into multiple-filament 
threads. 

14. An article of nanufacture comprising 2, 
flexible metal fibre of thread-like length having 
a Surface Such as formed on metallic strands 
Wien elongated in a bundle with other Strands 
With a Separating matrix and of a cross-sec 
tional area, such that the fibres may be spun into 
multiple-filament threads capable of being woven 
into flexible fabrics. 

i5. AAn article of manufacture comprising a 
flexible metal fibre of thread-like length having 
a Surface Such as formed on netallic strands 
When el Ongated il a, bundile With other Strands 
with a separating matrix and of a cross-sectional 
area, such that the fibres may ce spun into Raul 
tiple-filament threads comparable in flexibility 
to threads formed fron Organic fiores and ca, 
pable of being woven into a fabric, 

6. An article of manufacture comprising 2. 
fabric woven from stranded multiple-filaxinent, 
threads of metal, the threads being spun from 
Retal fibres having a diameter of an order rang 
ing from 0.002 inch to 0.0004 inch and having 
32 Stface Stch as oried on Retalic Stands 
When elongated in a bundle With other strands 
With a separating matrik. 

'. An article of 3 manufacture cornprising 2, 
iselically tWisted cajole consisting of a, buildle O 
exibie fores of SEmall cross-sectional area, all of 

"Thich fires 3.3g educed in Cross-sectional "e2, 
EA E, FOUnde. 

18. An article of 2x2RU fact, Re COraprising 3, 
fezzi ble and ductile metal fibre of a, diameter of 
an order 2nging from 0.002 inch & C.0004. ix.ca 
and having a Surface SLAch 3.S for Ged O. Retaic 

strands with 2, separating Iatrix.E. 
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