1. 2159448 METHOD FOR THE MULTI PLE USE OF A COPPER W RE USED AS ELECTRODE

W RE FOR ELECTRI CAL RESI STANCE LONG TUDI NAL SEAM VELDI NG 5 The
invention.relates to a nethod for the reuse of a copper wire which is used

in a first practical application as an electrode wire for electrical .
resi stance |ongitudinal seam wel ding, particularly of tinned sheet netal . -
For thi _AUrpose the wire js forned, 10 before this first application,

into a wize with a cross- sectional shape dlfferlng fromthe C|g$ﬁ$@g

shape, particularly |ntoaflat wire, and is hardened in that f 4’4(8
wireis cmnamrmtaj_ ] ) 'ngcomng
Into contact with ] e =€ ' fre—er k

bei ng wel ded and tgae&%éfg{fﬁ 'E‘ond‘ﬂ:w@&n&@ﬁ.v‘@éﬁmhl B 2 9ﬁ6m'b'fﬂlml the
first known atte ng of

tinned netal sheets using copper wre assgiMveWELDARGW re, the 20 reuse of
the copper wire used as an el ectrode has been consi dered. For exanple, in
the first unsuccessful attenpt described in US Patent 2838651 for

el ectrical resistance |ongitudinal seanlmelding?of tinned netal sheets

using an 25 & ectrode wihe igweartics: EBLRERR ST R meRCI £obet iR TPURP O

a copper wire which is used in a first practical

application as an electrode wire for electrical

resistance longitudinal seam welding, particularly of

tinned sheet metal. For this purpose the wire is formed,
10 before this first application, into a wire with a cross-

sectional shape differing from the circular shape,

pﬁrticularly into a flat wire, and is hardened in that

form. The wire is contaminaﬁed, during this first

application, in its regions coming into contact with the
15 weld, by material originating from the work being welded

and transferred to it during the welding.

Alre#dy during ihe firét known attempts at

electrical resistance longithinal seam welding of tinned

&\/' . metal sheets using copper wire as electrode wire, the
iﬁ 20 reﬁse of the copper wire used as an electrode has been

considered.

| For example, in the first unsuccessful attempt
described in US Patent 2838651 for electrical resistance
longitudinal seam wélding of tinned metal sheets using an

25 electrode wire which establishes the contact between an

.
-



2 electrode roller and work being wel ded and so prevents contami nation of
-tthe el ectrode roller by tin passing over fromthe weld, it was thought the .
~electrode wire which had conme into contact with the weld and so bgen 5

contdninated by tin transferred to it fromthe weld could be fregq/fyom
t%hés€ i npurities and used again as an el ectdode wire in the sane ding
machine (US-PS 2838651, colum 4, lines 39-54). In this case, consideration
was given to renoving the contam nation 10 fromthe el ectrode wire by

909 the ) e L et Fot DUl 30 g el s 94 R o

~dianeter than t so that a thin outer

o e ST oL LGSR SIS e gy

any type of for%ﬁgn e Wre Is gudranteed".

2838651, colum ém'l 'tﬂifswéfdﬂ@it wils f Bsd ughOVENEre 1 é frsdd horkslaasrdibed in
the US- PS 2838% i coul d not "'be brought into practice for a whol e nunber of

reasons. The nMejfgreaeeNihes éonbaveswitlithdewdDd armd e rissln wire was
ol | ed down under the pressure of the electrode roller while passing .
t hr ough t heswel gonganosatéednbpntimasrinsfeemed to itef romrshe ofeldierykde
effect of the rolling down of the electrode wire and of the resulting wire

éxtensi on i.s knbenfréed £rompthesérbmpesitiencam yaRd FEADN A% #bul d only
be overcone nore than 10 - .
electrode wire in the same welding machine (US-PS

2838651, column 4, lines 39-54). 1In this case,
K“Q\/ . consideration was given to removing the contamination
10 from the electrode wire by guiding the electrode wire
through a sizing die having a slightly smaller diameter
than the original diameter of the wire "so that a thin
outer coating of the wire is removed by the process and
‘thereby the removal of any type of foreign material from "
15 the wire is guaranteed". (US-PS 2838651, eblgmn'u, lines
43-46). | | |
In fact, however, the method described in the US-
PS 2838651 could not be brought into practice for a whole
number of reasons. 'The hain reason for this was that the
20 eleeﬁrode wire was rolled down under the pressure of the
electrode roller while passing through the'ﬁelding
position and was flattened in the course of this (the

effect of the rolling down of the electrode wire and of_

n

_the resulting wire extension is known, for example, from

25 . the CH-PS 436513 and could only be overcome more than 10



3. years after the publlcatlon of the US-PS 2838651 by the neasures .
‘descri bed, for exanple, in the CH PS'536163), because the extension of the
~wire gs aresult of the rolling downh under the first of .the two el ectrode™
. rolle ~ which the electrode wire has to pass’ in the nethod accordi ng ~_"
_'tqthﬂggngS 2838651, i'n conjunction wth 5he condition that the el ectrode
‘wire t have the same. speed- when passing both el ectrode rollers (US-PS
2838651, col.um 4, |ines 9- 13) | eads to the fact that a | oop 10 forms in

th i I t
| eads to the Sr%%‘%ﬁ’iafi%%r A U S Her O e byl 20t o0
al ready nenti é_; urigie f&&tbe‘af L T glmlpﬁg dqyn théd c®f- ptg'ug réqsb%l)tl ng | oop |

~“formation cou y be overcone nuch 1 | dt er ‘t he neasures of’ th

CH: PS 536163) pe cARAd tieO@xthn Ao Ithel RARQY %@l % RElsiNg O i net hod

- described in the US-PS 2838651 as a result of said rolling dewn of the

el ectrode w replilfing rdoidamdpyi diheg fdfrsithofelthet tade eligot riddeowdll 1tdre

" sizing die did not |lead to the desired 20 result either. For the rolli-ng.
- down of the elwhdtahodde* electinogieuntigre thas [oe pausise iof tihee meltdoid ode rol lers

| eads to the fact that those regions of the electrode wire which cone into
contact wit h'mqmidiearw-,é—ﬁ@ ¥ 383 86Grt,arkim Load upiatid oni witdy $hel so the ¥

- regions which are 25 ol ed down and so flattened at the same time.  If a
thin condition that the electrode wire must have the same .

M

speed when passing_both electrode rollers (US-PS 2838651,

column 4, lines 9-13), leads to the fact that a loop ka)”i
10 forms in the wire run_betwéen the first and second

eleétrode-rollers-and_in.practice leads to the method

according to the US-PS 2838651 being inoperable (as

already mentioned, the effect of the rolling down and of

C

the resulting loop formation could only be overcome much
15 later by the measures of the CH-PS 536163). Apart ffom
| the generally inoperable nature of the method described
'in the US-PS 2838651 as a result of said rolling down of
the electfode.wire, the intended guiding of the electrode \‘?_}
_ wire through. the sizing die did not lead to the desired
- 20 " result either. For the rolling down of the electrode
wibe:under the pressure of the electrode rollers leads to
the fact that those regions of the electrode wire which
come into contact with the weld and are therefore
contaminated with tin, are also the regions which are

25  rolled down and so flattened at the same time. If a thin

g
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4. surface layer of-the wire is passing.through the die as stated above,
then the peripheral regions.of the wire, which have been rolled down and so
fl gttened, are not included in this renoval because their distance fromthe

5, sakis or centre of the wire is less than the spacing of the other
per’i pheral regi-ons of the wire after..renovald.of-the thin surfa ~Nayer so
that ,~during the guiding of the electrode wire through the si4l ie, the

inpurities are not renoved precisely in those peripheral regio t he 10
‘wWire which are contam.nated with tin. In addition, the %gneral I dea of

maki ng an el ect A afie d2¥§e®li #h8 WITG AF PRASRILAE LHTOMEEi Shangée as
| I-t udi nal | di ng,.. ble in th | di, hi b d

s di amet er af SRR 300 Rt (A FIES PEFRBRET G FEAHODS] (1 pERE: FeEShecause
the electrode wigg sl e 393015l d MW SRl QU r1QklChet, 10,2 égltat | ve

large surface in order that the contact resistance between él ectrode roller
and el ectrode Wirn%lflﬁiﬁé@%rﬁ%ﬂi%wr%&o‘%‘ags'bQ'c%u's'l- UndSr 149 stanlde rugl @PEQ of

tshe electrode 20 wre to the electrode roller, and such a relative large

contact ared belayga of eintde off theaRd rel 9@ NQEE nthahcrheaBparkiyighes
achieved if the electrode wre fits precisely into the groove provided for

it int he el ect toe dtdldre rpeaigphielrane frergd dasalos thieg il regaifter rle@oganove
valls wieh the thin surface layer so that,.dﬁring the guiding of the
electrode wire tﬁrough the siZing die, the impurities are
&ﬁi./ " not removed precisely in.thoée pefipheral regions of the
10 wire which are contaminated with tin. .'
. In addition, the general idea of making an

electrode wire, used in a welding machine:for resistance

 longitudinal seam welding, reusable in the same welding

e

'machiné.by reducing its diameter éfter usé is néturally
15 " not réalizable in praetiée because fhe electrode wire
must bear against the electrodelfolier with'a feiative
large'surface'in order that the contaet resistance
'{w\ 'between'electbOde.roller and electrode wire may be as low
| . as possible in order to exclude ﬁelding of the electrode
20 wire to the electrode roller, and such a relative large
contact area between electrode wire and'electrbde roller

can only be achieved if the electrode wire fits precisely

n

into the ghoove prbvided for it in the electrode roller
and therefore bears shugly against the groove walls with

25 its peripheral regions situated'inside the grobve, thét

:.
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25 _its peripheral ‘regions situated inside the groove, that is to say
I f the radius of curvature of the groove walls.is equal to the radius of

the el ectrode wire and this condition is naturally no |aonger fulfilled wiTh

he wire no | onger nekes bearing contact over-an area but only

di aneter of the electrode wire. cThat is to say the 5 reduct i ¥
meter of the electrode wire causéd.by the sizing die leads.to the

tantially linear bearing contact with the groove in the electrode:

“roller, and thasefter adn i€x adesirad iwaniodCleubFa t ures ioFt ahee greset wagisween
roller and wire, with the risk of the wire being welded onto the roller.. To
thi's nust be addeedqubé ftactthiehariadiwist lvfa thedededtadicaeetwdreotndhéhadlsect r ode

~wire, there is at the sane tinme poorer guidance of the wire in the groove
in the el ectrogenddltion ighingfurzllycae leagero fuldikiled wdikbi ag riedusedhe
roller during the meldin%_operation. For all these reasons, ‘the idea of

‘repeated use ofligRetercefr 4ie Wlectreden¥idene ARG 4§ ¥RcHRYe thexpressed

in the US-PS 2838651, coyld,not he realized. in practice 20
expert testi ngrReyekan) nt5h§i9338ﬁ§e€n€§QF§Geﬁé_°EF

fesi st ance. | onTELAHAT & 8ah MSAdEnG e RAGH TERE COHodiEend deBeer -
considered in thges pearing contact over an area but only has a
| substantially iinear bearing contact with the groove.in
the eleetrdde”roller, and therefore an excessive contact
10 .resistaﬁce results between ro;ler and wire, with the risk
of the wire being welded onto the roller. To this must
be.added the fact that, with a reduced diameter of the
electrode wire, there is at the same time_poofer guidance
of the wire in the groove in the electrode roller, which
15 can lead to the wire jumping from the roller during the
| weldihg operation.

For all these reasons, the idea of repeated use of
the eléetrode wire in thé same welding machine, expressed
in the US-PS 2838651, could not be realized in practice

20  and under expert testing was unable to give any
| enéoﬁfagement for chh repeated use. _.
 Thé_repeated use of'electrpde wires in a welding
machine serving for the resistance longitudinal Seam
welding of tinned metal shegts as later considered in the

25 CH-PS 370175 (page 2, lines 22-41) also proved impossible

. and under _
gles Wik é’ﬁé‘é@gd b¥se. -

7Y



25 - CHPS 370175 (page 2, |lines 22-41) also provedinpossible. 6. to.:
carry“out in practice. |t is true that-there the diameter was not reduced
the-gl ectrode wire only bei ng.cl eaned after.each passage through, o\Ihat
thé.problens ment i oned above in connection-with the nethod accor/(d} ;
the USPS 2838651 and arising wth’ the redu&-i,on in di aneter of {t
el ectrode wire, did not occur, but neither did this cleaning |ea to'the
required result that such previously used, cleaned el ectrode wires would
| ead to even apprOX|nateI

1 t' f 0 |
wires. The reasthsSFdrY t‘%‘ftg%'gypelﬁﬁ IS'yal n I%evgga%r%t mﬁ%ﬁ?%ﬁegsbzsw

were al so | argel _.|n e t it )b?/ﬁ,rq,eqf

f undanment al nat %—Lérer"?aeéam&n@er e me't h% n%]i n %/%c%éﬁé\{l f drélw ng
- the el ectrodes, c?lfé téxhré&’&h ﬂa%hsa% 9, MRrNa0endh gradnl edhe

|npur|t|es adherlng wires in orns of eﬁenents of tin are

stripped of f* (%ﬁ'&é’ﬂé’é@bow% 2eoRneEEL AT Wwih 18 netnid adendimnl y
kecause the adhering tin naturally cannot sinply be stripped off in the

cold state ad tf@red@rEs s 2833651 ared yarising |l eh remveddudt idre dn n
fromthe wire surfaces was possi bl e by neans of these cleaning di aphr agns,

whi'ch coul d in npiawegtempaf t the ¢hectwrode awvbie f adid mRturecewnpdiwdble with a
new wre.
' neither did this cleaning lead to the required result

that such previously used, cleaned electrode wires would
&”i‘/ lead to even approximately equally satisfactory welding
| 10 results as new wires. The reasons for this lay not only
in the cleaning methods.used but were also largely
‘inherent in the system, that is to say they were of a
" fundamental nature. Foﬁ'cleaqieg, the method mainly
eonsidered of drawihg-the_electrodes, after use, through
15 a cleaning diaphfagm ﬁhereby "the_impurities adhering to
| the wires in the forms of elements of.tih are stripped
of f™ (CH-PS 370175, page 2, lines 27-30), was unsuitable

i—\v)' ' 'if only because

‘be stripped off in the cold state and therefore only a

the adhering tin naturally cannot simply

20 very incomplete removal of the tin from the wire surfaces
'was possible by means of these cleaning diaphragms, which
could in no way impart to the wire a surface nature

comparable with a new wire.

14

The chemical cleaning methods further considered

25 of detaching the tin from the surface of the wire by



_The chemical cleaning nethods further considered 25 of detaching the tin
fromthe surface of the-wire by. meéans-of dilLute hydrochloric acid or
di lute caustic soda solution (CH PS 370175, '‘page 2,'1ines 35-38) were al §0%
giically inpossible-to carry qut if onli because such chem cal -\ﬁ\J
h

de.(f nt woul d have "t aken nuch too | ong dinb addition the
hygnoehl ori c acid or caustic soda would have attacked the surface regions
of -wire which were not covered with tin or only slightly covered with

“tin and so vou Ladiver | £ | 0e My diBOEERE 20! £o14 SEr O PiCRKaNG Ol o LoGaYI e

at positions which were severely attacked. On.the 10 ot h and, t

met hod al so C%i@@i&%(@i-l’:$e3imﬂ‘95,by?é@é_téﬁgliﬁ@st%?—?ﬂf wétee USESL
electrode wire (CH PS 370175, page 2, lines 38-41); for exanple by neans of

- guiding the usprhel PeATDgeimpsssibrOUgd earry dat hi fsoney | besa s ¢l spbti agm
di sposed at the exit therefromand 15 serving to strip off the nolten
tin, at first clipgmeheall debachnemt swongl dchaves ct akesnrivcte fomi stngfandeinsed
electrode wire at least simlar in quality to that of a .tinned newwre can.=
be achi evedl t reddbldon ttheishydrechbontic ok ver K capskieaeda Weuldrmvd 20
“cleaning"” did not lead to a reusable electrode wire with which welding )
results sinilALYaCkRAIIRG 3W IR T MIMNANCT uMRS iHely WP RIWPY be ¢
achi eved. The {25000 "@Leh Lfn' b8 ohly ' BP1ERELy ' BSVel OF 1 fh EARSLSETSS 1o
'would_have led to an unacceptable risk of breakage of the
wire at positions which were severely attacked. On the k,)‘i
10 other hand, the method also considered, of cleaning by '
melting the tin off the'used electrode wire (CH-PS
370175, page 2, lines 38-41), for example by'means of

. guiding the used electrode wire through a tin bath as

" Well as a diaphragm disposed at the exit therefrom and | K*J
15 serving to strip off the molten tin, at first appeared
. most'promising because a surface finish of the used
electrode_ﬁire'at leﬁst similar in quality to that of a
tinned new wire can be achieved thereby. - _ 3

It was then found, however, that even this form of
.20 "cleaning" did not lead to a reusable electrode wire with

which welding results_similar.in quality to those ﬁith an

(untinned) new wire could be achieved. The reason for
this lies in the fact that the tin transferred to the
electrode wire during the welding not only adheres

25 superficially to the copper wire but also penetrates into

‘.
-’



el ectrode wire duringfthe wel di ng not only adheres 25 superficially to
the copper wire but alsq penetrates into - the surface |ayers of coppggg

forging an alloy, and the resulting copper-tin alloy in the surface | rs
of tHe wire has a.specific resistance which is a multiple of the spgcyfi.
ré§?§£hnce.of-cépper and is even considerabBy 5° above, the speci‘l{é} /
resistance of tin which itself amounts to about 6.5 tines the speci o
resi stance of copper. Because of the high specific resistanceé of the
copper-tin alloy formed in the surface |ayers-of the wre_during welding,
when the wire ighFeé§§£a§ﬁ éﬁ??§ﬁepg §898¥€'16°rmﬁ8§tPHga6g°VhegBdsEPFace

| ayers results when.the wel din yurre flows throu t hem and _ma ad to
Lhecwl Ui ng of TASCKEADE SoOPRETroiR BatRg 4 608 SHETRROanoIEasaot ohiE 1o
much poorer qual.k I - - i ' ed. t rese h
then al so shomeha%%aﬁgfnﬁsgPéQg?fghggagg?§ﬁ$§nFgéggnggtgnafﬁg&?%etﬁg_&ég of
reuse of the el ggbba®q cWirk8iR%hneB! ¥l Roppercand 95 evBANLBAsRYePRbIyNg Of f -
the tin but also’in the case of the other cleaning nethods mentioned, that
s to say that gyeReWthe speeliilicnpeBasitanleobfCREA whlkcheiv¥al fokmbhAtEi N
20 . adhering to the surface of a used electrode wire, no satisfactory

viel di-ng resul t stoaabbatadhbetvédesn theusipegifie eksasédnekeofr cdgperte
because of the copper-tin alloy in the superficial |ayers and that
accordingly theBecause of the high specific resistance of the copper-tin

o alloy formed in the'surface layers of the wire during
_\“L~/ . ' welding, when the wire is reused an extremely severe
10 heating of these surface layers results when the welding.
current flows through them and may lead to the welding of
the wire to Ehe work being welded and in ény case leads

| to a much'poorer quality of weld than when a new wire is

used. Later research then also showed that this is a
15 | deéisive beason-standing'in the wéy'of reuse of the
electrode ﬁire not only in the case of cleaning by
melting off the tin but also in the case of the othér
<,¥~/ . ecleaning methods mentioned,  that is to say that even with

careful mechanical or chemical removal of the tin
20 adhering to the surface of a used electrode wire, no
satisfactory welding results can be achieved on reusing

the cleaned electrode wire because of thé'copper-tin

]

alloy in the superficial'layers'and that accordingly the
formation of the éoppe?-tin'aliby in the superfiéial
25 layers of an electrode wire during welding is a "

.
-



formation of the copper-tin alloy in ihé superficial 25 - layers of an

el ectrode wire during welding is a ~ 9. ‘fundamental hindrance to the reuse
of ctrode wire which has already been used. A.further obstacle of a ¢
. fujdangntal . nature standing in the way of 5he_reUse of cl eaned electrode\E\_J
W i.ch have al ready been used, -5 conSi-dered in the CHPS 370175, is
‘the | i ng down of the wire under the pressure of the el ectrode rollers,

- which has already been nentioned, because that naturally leads to a fresh,
~altered cross-pgrbaneatashaprdpintbetol eher pdasvi 6 eNeeopbdéuwiher. use,

and in order to 10 achieve a constant welding quality, constant

~condi tions andehbenehaseabreadp beast aaedcrofsfaetheonabsthape of ahe used

el ectrode are essential, quite apart fromthe fact that such changes in the

cross-sect i onafustiapentell.dakurer atepdahgoinatber vgtii p€dthechaunge of the

.di aphragns 15 used for the cleaning, after each Eassage t hrough, for

adaptation to eheanpdeptactreds- WirefomnhicBhhp¥eoplraadyi Peenrygedhe

- ‘above-nent oned reasons, therefore,-sv Qﬂégﬁ-fgrn1of a 5e eated use_of the .=

el ectrode ﬁdrec?ﬂsfﬁérﬁé_i“sﬁﬂﬁ ﬁErB'ng Pn sc&H%iHS edngndeNe efips

- 370175 coul d ot be,realized LRePhRBLEGRe JPUEneSblEEtbbad! FEMUARECA™
which has already been mentioned, becau;e that naturally
_leéds to a fresh, altered cross-sectional shape of the
electrode wire on each further use, and in order to g“;rd

10 achieve a constant welding quality,_constan£ conditions '
and_thereforé also a constant_cross-sectional_shape of
the used electrode are essential, quite apart from the
fact that such changes in the cross-sectional shape would
naturally also have required a change of the diaphragms

15 used for the cleaning, after each passage through, for
-adaptation to the altered'cross-sectional shape of the
wire.

- For the above-mentioned reasons, therefore,'even

the form of a repeated use of the electrode wire in the

20 same welding machine considered in the CH-PS 370175 could

not be realized in practice.

13

_ Thus, since it alreédy.became clear in the first
years of'the_practical realization of welding machines
for resistance longitudinal seam welding of tinned metal

25  sheets with the aid of wire electrodes, that reuse of the



years of the practical realization of welding machines for resistance

| ongi t udi nal’ seam wel di ng of tinned net-al 25 sheets with the aid of wire
el egthodes, that reuse,of the 10. el ectrode wires was inpossiblefainly
bqggqﬁg of the for.mation.of-tin-copper aIIoM§ in the surface Iayegi]??ithe
el €ckr ode wires during t-he wel ding and the rdllirng down of .the el ectirode
Wi res under the pressure of the 5 el ectrode rollers, in order to avoid a.
| oss of the relatively expensive copper used for the el ectrode wires no
other alternatiygcpepBuBediMet WasMBlhipcdbild & HIhAHMANRE Wi ahd N
accordance wth the recommendat.i on already given in the CHPS 370175 (page
2, lines 20-21) foPadlibar olfhey niad ppeen d19e6 0nGe tded s uMsidved wBfdry er
process, to free the nolten copper fromthe tin which had been introduced
as a result of the pleetssdeswderisadiurding Ui WelRdngdand \then ridlq iy m of
a copper-tin alloy and partly in the formof tin adhering to the wres.

In the first yedosnobft lteeued ect nodediwigresaaindess ther presissiranod the

| ongi 't udi nal seam wel ding of tinned nmetal sheets with the aid of wre

el ect rodes, 5t heetelctzodeonodf erise dantarnderatted astodsk @od@sw rofs tdfet er t hey
had been used o o : :

I - relatively expensive copper used for the electrode wires

no other alternative remained but.to melt down the
_ _ contaminated wires in accordance with the recommendation
.&T;vj | ‘already given in the CH-PS 370175 (page 2, lines 20-21),
10 after they had been used once and, with a refining
process, to free the molten_copper from the tin which ha@
been introduced as a result of the process to contaminate
the wires, partly in the form of a copper-tin alloy and

partly in the form of tin adhering to the wires.

i34



5. once was effected by winding the used wires on a spool as can be seen,
for exanple, fromthe CH PS 436513 (Figure, part.44). This method of
collecting the used el ectrode wires”intended for recovery of the copper Sy

' ageous . however., insofar as the reppval ‘of the 10 Wre fron1thé'\_{

I res further: expendlture tn every case, nanely either a

_ ongumi ng unwi nding of the wire fromthe spool or the use of special
spool s ich could be dismantl ed and which pern1tted a renoval of the whole

‘package of wire fronwlﬁmxhKKXﬂrstﬁweersaoﬁetbalus&Sof welvinghmaehbnes

there was a changeover to stacking the used wire in so-called

~ cont ai ner -t ypd aoitest sithn ee semghbudivaknsesn. wWelderanmpfetihned whvalH PS

- 552436 (columm 1, lines 65-69 and Figure 1, part 37), as can be seen, for

exanpl e. fromiﬁh?ﬁ&%FX;tﬂ£Kﬂﬁ.Qt@l@ﬁnwﬁrel¢hé°lﬂ°éﬂﬂ,29he Feyleetipn of

i-nstead of winding the wire on a spool. Since, in the meantime, with the
further devel dmreorbtraqwmleem mg,et%ﬁﬁ#qaétflanahw baﬁtbeavavsmith

" th f the | | d ti o
L osi ot anc] okas ran) SCles SR ot BR RE oM hredDet reR UR ROt ras

Tumning over B 61 of4gRs f%P'%%nFHQV redcHBE CooPho SR TAORERRRER. 7Y -
~bhe G DS 530403 44, effﬁf;'a{&x\@adwgcéffggéi_nedtﬂésesgae@igxt;»a&é eased

In. conparlson Wt ose whi ch were previous
wires intended for recovery of the copper is.

disadvantageous however, insofar as the removai of the \u)~’
10_. wire from the spool requires further expenditure in every |

case, namely either a time-consuming unwindihg.of the

wire from the. spool or the use of speéial spools which

could be dismantled and which permitted a removal of the

whole package of wipeffrpm the'spool. After a certain o
15 time;-theréfore, there was a changeover to stacking the
used_wire.in so-called eontainer—:ype coii winder# such
as are known, for example, from the CH-PS 552436 (column
1, lines 65-69 and Figure 1, part 37), as can be seen, -
_ : . \J/_j

for example from the CH-PS 519961 (column 2, line 14 and
20 Figure 1), iﬁstead of winding the wire on a spool.

Since, in the meantime,-with the further development of

the wi?e_welding.techhique (and'in particular with the

overcoming of the loop formation already mentioned above

during resistance longitudinal seam welding with only one

25 electrode wire running over both electrode rollers, by



5 achieved in the nethod described in the CHPS 436513 for resistance
| ongi t'udi nal seam wel ding with only one el-ectrode wire running over both
el eftxode rollers, wherein‘the uséd wire was wound on a spool, and with"
tQL;;ﬂise in the effective wel'ding speeds, qzhe accunul ation of 10
wiTe. per unit -of time had naturally al so.i ncreased considerably, e
correspondingly | arge container-type coil w nders were al so used which
could substantially receive the anount of used wire produced daily, and
here the probl ensihgea asedewiire Gamrdentedorbywirtol ltiimg audvde fbre emtmlyi oned
nmelting down and refining, that the volunme occupied by the irregularly -
stacked wire i nihhe theofiizsterleriecode Irodilreserrswae scoridededabltyieqgCéaPer
than the actual copper volunme of this wire and so a correspondingly

i nconpl ete utilb3&tb3n,othehef¥eickiweowelgiing Ispeedispdedc @dver Bmeaddad f or
the refining resulted. I'n order to avoid this inadequate utilization of the
copper conver t ef NERE2684ndRe COBPAE SPfe Wifth thopemhiiol Weres ey casddti o
as. possi bl e_of the actyal capper | une, to. t.he val ume occupied t he used
wire, 25 Pher8°R&gvededss b Eeg%g éﬁ?@?ﬂz%isgﬂagﬁﬁe%gégﬁ, 53%13 for
exanple fromthe Soudronic Qrochuyre."VSA 5Q E" (.second .pag ri ght - hand

c¢ol um, second BSF&&?’&B%? 'aﬁ&nﬁ}ﬁﬁ%ﬁﬁgﬁsﬁ%merwe&rd&%Fé%%L%g1I§o >'7-eV‘éI der"
((:Egggi Zg Fi gur e\ l@ 1guedil%ea0hahiHY FRM ¥ Medeirddd Fothers.O

wherein the uSed wire was wound on a spool, and with this
&ﬁgyj _ . prise in the effective welding speeds, the accumulation of
' 10 -~ used wire per unit of time had naturally also increased
considerably, correspondingly large container-type coil
:winders'were also used which could substantially receive
theiamount of used wire produced daily, and here the
| problem then arose, in connection with the above-
15 - mentioned melting down and.refining, that the volume =
occupied by the irregularly stacked wire in the
- . container-type coil winder was considerably greater than
(;\;/. ' ihe actual copper volume of this wire and so a
cbrrespondingly incomplete-utilization of the voluﬁe of
20 | the copper converter used for the refining resulted.
In order'to avoid this inadequate utilization of
the copper converter and to make better use of it'by
& ' achieving as high a ratio as possible of the actual
| copper volume touthe volume occupied by the used wire,

25 there was therefore a changeover - as can be seen, for

..
~



5  the used wire into short pieces of wire about 20 to 40mm | ong by neans
of a so-called wire chopper, already at the wel.ding machi ne and t hen

- conveying this "wire-chaff”, which Was subsequently: collected in a Y
contakper and whi ch naturally occupied a gpnsiderably snaller vol une thah‘ahf
10\ L.&e respondi ng anount of wire irregul-arly stacked in the container-type
coi | der, to the processing”in a copper converter in order to recover

~the copper. A further devel opnent of this technique of chopping the

el ectrode w r exaripd esiforin gitec Sowfranie WHoechwufe VIA FAsEbebseasmdl once,

and then recovering the copper fromthese by nelting down and refining, .

whi ch techni qpagkas riabt -laadl A limst, St \RARRENARME angtftakhe s

represented bé the proposal recently nade and not previously published that
8

the wire shou hb‘é%c?ﬁ?éﬂ’%:"%sﬁ_%@ﬁéﬂﬂ%ﬁ%'he@%%ﬂ of pi BEBr B e only
scr ow press, EB164cHE 274 g BRI CEHIET hal Tbel- ) Josts LPPRRLTE . |
102k, R e SRR A A o 3 0
" can then be argh oo sk SORL e SRR b AR Cafied ar e -
- diameter whi cf}o6an R} i3 98 JY Ahen conveying this "wire chaff",
which was subsequent1y.collected in a2 container and which
_.naturally occupied a considerably smaller volume than a \;)FJ
10 corresponding amount of wire-irregularly,stacked in ﬁhe
container-type coil winder, to the processing in a copper

converter in order to recover the copper.

‘A further development of this technique of

@

chopping the-electrodezwire into short pieces of wire
15 . after it has'been used once, and then recovering the
copper from these by'melting down and refining, which
-technique'hES'been used almost exclusively in the last
decade, is represented by the proposal recently made and \;/;}
not previously published that the wire should be chopped |
20 conéiderably finer into pieces of wire only 1 to 3mz long
and this “granulated wire" should behsubjected; by means
of a screw press, to such a -high pressure that the copper
- possibly with additiénal heating - changes over into a
state in which it can flow and-can'then be.extruded, in

25 the manner of the known extrusion process, through a die



electrode wire. -In the attenpts at industrial 5  realization of this
proposal, however, a nunber of unforeseen .problens-arose, particularly in
t he/'conver si on of the granul ated-material into a conpact material_capable

of fTow and having no air occlusi.ons, whichgproblens caused comsjiderable
diff{culties and so far-have 10 .only been able to be overco&gégg an
expérirmental nodel. In any case,-up to now it has only been poSSible inthe
experinmental stage to produce wires by this nethod which could be used
‘again as el ectr gdeowar o piperwsltthang wah rResiambteun tof @pard Swmomntilihs, it
has al so been 15 found that the technical expenditure for this nethod of
processing i s coasi iéeablbg kdrgwer,, ime@awsiereofdrawe ng dislvdre ,wWHintlo laawe re
arisen and the resulting high investnent costs for an installation
correspondi hg twitheapsepdadile diametien whiscdi an rbe disefdf agaie @6 be
melted 20 . down in .conventional _manner, refined, cast into strands and
then new wires RAPELTCHRNVETEm t HE ket adttemds afydAdvstidalit may be said
that it is common to all the known and proposed forms of reusing el ectrode
wires that Ravergaddzasdd@n ffr dist ATOPASHgi NRANETET ss@aMupder &) ding,
that, in practice_hitherto, E&ﬁ copper wres .. 1%. fornin% such el ect.rodes
have only been HBEQTESEE AR OPHER S0 ANP e PRSI URTE Yoddh YN SPEVER SEP8m
the electrode of the granulated material into a compact material
capable of flow and having no air occlusions, which
\“\,/' ' problems caused considerable difficulties and so far have
| 10 only been able to be-gvercome in an experimental model.
In any case,'uplto now it has only been pdssible in the
experimental stagé to produce wires by'th;s method which
could be used again as electrodé wires in welding
machines and quite apart from this, it has also been
15 found that the technical expenditure for this method of
'-'processing is considerably higher, because of the
problems which have arisen and the resulting high
{_; investment costs for an installation corresponding to the
proposal,'than if the said wire chaff were to be melted
20 down in COnVéntional manner, refined, caSt-into'strands
and then new:wires-were drawn from the cast strands.
Summing up, it may be said that it is common to
- ' all the known and proposed forms of reusing electrode
wires that have been used in resistance longitudinal seam

25 welding, that, in practice hitherto, the copper wires



wires used once and ‘all attenpts at and proposals for repeated use of these
copper wires have hitherto failed 5 = in practi-ce. It is therefore the
object_of the inventi-on to provide a nethod Whereby, after its first I
~appkicaljon as. an el ectrode wire for resist@nce |ongitudinal sean1meld|n§r\,f
a .capper/ wire can in fact be supplied in-10 - practice to a further useful :
appl i ilon and no longer is there no alternative but to supply it, as used
wire, to waste utilization for the recovery of the copper.. According to
‘the invention, fiofmsing SHH RARCHTAELT SPAYE t PRI Heb R Preds ehoReMt 2 nbfer
copper wire 15 through a wire draw ng device conprising a plurality of
drawi ng st ages iy WICHIRPEL BRESVREEH %%%%V%r-%m‘é‘?"tﬂg? '-?ﬁ%cﬂll"%‘!%mces

fromthe centre of the wire of th eripheral. regions,of the wre_furthest
away fromthe %% %ﬁ?\g r%e%n‘?nao};\{ I gtd?%ﬂl@ g? oYL %’h?ip?%%\iﬁof“ -

~distances fromthe centre of th L[ e e ' | I edl e t to
-the centre are l''reet’cﬁﬁctt-:%‘} i‘f?%toﬁt e_gg%,\ééso?éﬁ%é’bt'ﬁg?%r Q?ﬁe%% %’t g’g%'gpgngaﬁg

furthernnr%«th§Aﬂﬁpégg¥§?fron1the centre of the wire of the peripheral S
regions of “the™w r'e Turthest away fromthe centre are 25 reduced

- successively in the drpw éﬁéﬁgﬁ?@é iﬁ@sébiébt'oﬁ“@ﬁbaﬂhfgﬁéiﬁnt@@t t hey

-~ becone shorter than the distances fromthe wire centre of e peri pheral s
regions g provide a method whereby, after its first application as

an electrode ﬁire-fOr resistance longitudinal seam

welding,_a.cobper wire can in fact be.supplied in \_gpi
10 practice to a further useful épplication and no longer is

therefno.alternative but to supply it, as used wire, to

waste utilization for the recovery of the. copper.

According to the invention, this is achieved

O

processing the deformed and contamihated copper wire
15 through a wire drawing deviée comprising a plurality of
drawing stages, in which it is drawn in such a manner'
that thevdistances.from the centre.of the wire of the
.peripheral regions of the wire furthest away from the
centre aré reduced in all draﬁing stages and the
.20 distances from. the centre of the wire of the peripheral
regions nearest to the centre are reduced in at least
some of the drawing stagés and that furthermore the
~Qistances from the centre of the wire of the peripheral
regions of the wire furthest away from the centre are
25 reduced suceeSsively in the drawing stages at least to



situated closest to the centre before drawing, .and that the di st ances- \( m
the centre of the. wire of the 5 _ peri-pheral regions of the wire ne ~it 0
thecwfntre are reduced.in said some of the drawi ng stages to such anl t-
“that” after passing through the l.ast drawi ng stage, they are as great as
tﬁé/41§tances fromthe centre of the-wire of thé peripheral regions
previously furthest 10 away froemthe centre, so'that a new round copper
wire with a circgM8pP éPo§§t§@6tF5ﬁtaﬁ@ed §ﬁ£q@§'%ﬂ95ﬁéfeﬁhﬁﬁaﬁhﬁhe smal | est’

ext ernal di nensiqn of t he deforqu and cont nateg cop re i s produced
in the wire drawPh§t@8fece TR ﬁa?lfﬁl§eﬁ ﬁ% ef@1|§e§ﬁﬁﬁﬁled

15 f f h I d h d
Tt wini el s RRREARLs Y TR ARNAL G cole WS ules g ERRY S
metal by means oghgngqs%gﬁggrogg% cqgeb%en%hq§ §dtmgs§5m @or %he first

time, and the wre 2 SCtT 048 No | onger ‘cause Conti nudus operatlng

costs but .onsthe,epRphairk1CPRAWRE o2 kie b%&%et%e%rr gUQBFQ%e'%eBQ%eOE?%r

aperating costs ecause the new round copper wire produced by the present
method has a smalk@hcdig?A®l @aildhdbmlehrC AMREArehit g 323 g3 oCeicRdanwi re

at the 25 begi nning and for this reason, the value of the new round
7. wire producedxlaxenu:hehartesemtemfetpb@dllnsg ghediugh, tper 148itt drawing
| stage, they are as great as the distances from the centre
of the'wire of the peripherai regions previously furthest
]/ ' 100 away from the centre, so that a new round copper wire
| with. a circular cross-section and a smallef diameter than
the smallest external dimension of the deformed and
contaminated copper wire is produced in the wire drawing
device, and that this new round copper ﬁire is supplied
15 _for.a.further.appiication. |
The main advantage of the_bresent'method is that
‘with it, the resistance longitudinal seam welding of
‘tinned sheet'mefal by means of wire eiectrodes can be
&ﬁ\./ - rendered possible for the first time, and the wire
| 20 electrodes no longer,causeicontinuous'operating costs but
‘'on the contrary can even contribute to a reduction in the
-othef.bperating costs because the new round copper wire |
produced by the present method has a smaller diameter
= - than the copper wire used as electrode wire at the

25 | beginning and for this reaéon, the value of the new round



of weight, than theTVaIUe of the mﬁre.used t he électrode wire at the
"beginning. Surprisingly, it has actually been-found that the properties. of
‘the new=sqund copper-5 wre ori gi nating ¥fr.om t he present nethod do not{:ﬁ
~differ [ N the-properties of a corresponding wire drawn to the sane =
di &net e rectly in awire drawing mll.-or enly differ to a negligible _
extent far bel ow the standgrg'tgherances, t hat .therefore, .contrary taq al
 expectation, 1817t RECHHREENFYatRE PEYSERE BSP odé KrPe e rePEt $de for

- -the resistance_strai seam di ng.of tinned netal sheets, partly

- adhering to itgésﬂffggg’aﬁgaﬁgﬁkfyv%&ﬁfapﬁgggfn“Pﬁg @Sﬁﬁékifiﬁqﬁqﬁﬂfqﬁ1its
surface |ayers,.Ls ptagticall ;thout o nf] _ t:he .pr.openti of the
15 round'mﬁr%‘é?agé ?bgn?%ﬁéngké%fro gaﬂrggqﬁﬁlgﬂyl&aygsT%%§%§§§Wies to
..the electrical APBLLRES e hh @l tR¥ AP DetE e3P eF ftine hes e wel | as -
to the nechanigg% pr%perties,'%or ggg?ﬁle t he strengph, an algg%F§ the

~ appear ancesof {hgengwigiaueihguidoRORMRS pHes®nt! Rltnod 4o #dt adfdrhe
faultl ess snmooth surface thereof. Thorough research into this surprising

result | eads tprbiiethaesprppesrieBabft lae doirtesponaiingd wiyet Reatinetior ade Wire -

~is.obviously displaced in the regions of the so-called slip planes during
the drawi ng ofsabe diametb direcwhiycHnplaames-evariaming @idd e tomd ycopper
.cryspajs ;Sdiffer to a negiigibie extent far below the standard
. tolerances, that theréfore,-contrary to'all expectation,
10 the tin entrained by.the electrode wire after its use for ./
the resistance straight seam welding of tinned metal
sheets, partly adhering to its surface and par;ly
 cohtained in the copper-tin alloy in its suhface layers,
is practically fithout influence on the properties of the {:}
15 round wire drawn from the electrode wire inlany way.
This applies to the electrical properties, for example
the specific resistance, as well as to the mechanical

properties, for example the strength, and also to the

&

ot

appearance of the new drawn round copper wire, that is to  _,~/

20 say the faultiess smooth surface thereof.

.. Thorough research into this surprising result
leadsﬁtO'the:assumption:that~the tin entrained by the.
electrode wire is obviously displaced in the regions of
the so-called slip'planés during the drawing of the wire,

25 in which planes various zones of the copper crystals:



essentially formng the wire are displaced in relation to one another - /
during the drawing of the wire and that this is the reason why.the -
‘el eftyical conductivity of ‘the wire, for. exegple, is hardly influenged>in
_t@;ﬁ{ | ongi tudi nal direction and also its tensile strength in thd /.
Iong(fpdinal_drfection ks hardly influenced by the incorporated tin~Feé
tin‘ofiginally adhering to the electrode w re obviously accunmul ates on the
surface of the wissentially ffonmigfg dtheniwi teaares di sl ead aon ineileion (ko
not enter the interior of the wire as a result of the drawing operation,
and ‘accor di ngl y ofign ankdWirs dutding rifheucdiax inge ff ddie ivdidre A righdtfart biog
properties of the'wire in its longitudinal direction, In this connection,

it should be notiéd tt‘??atr%ﬁfr‘?%d’r}yegirﬁ ENEFUTOR t RAMBHC Y 1t &fm W& di ng by
-means of wire electrodes, the welding . current. daes not,.flow.in the

l.ongi t udi nal di P‘é&%’o?‘?ﬁ et’??é“%er'& R3Ol P e RS ’irhwérf% transverse

direction, and that_ .t X re,dt. I.S. S expl aj | ec e res

whi ch have dlre (%9 %etg'lﬁd’]l?;sa d dplrlf)eoéutcle&g(g hd gao#s(clp ?Fé;bt[ % spigloer egré’raéej'f %‘Yﬂngm
results on reus e re o | r £ Ll W
~through the supgr iga _c%%e%%!@%%y%?a%ﬁ e %’y?ﬁlrg?hdeérﬁ%r%ét%ft%eé),_ '
surface of the Wil pdpdted (G N enind (M nerd g dd18 Y i P&l o difeecti on
of the wire can flow past such 25 surface | ayers. -

electrode wire obviously accumulates on the surface of

s _ the wire in the form of atomic layers, insofar as it does'
o 10 not enter the interior of the wire as a result of the
drawing operation, and accordingly can likewise not
influence the electrical and mechanical properties of the
wire in its longitudinal direction. 1In this connection,
- it shbﬂld be'noted that dufing'resiStance longitudinal
15  seam welding by means of wire electrodes, the welding
currént does not flow in the longitudinal direction of
the wire bﬁt-through the wire in its transverse
directioﬁ; and that therefore it is eésj to explain why 
(ﬂg\/ ' electrode wires which have already“been'used produce
o 20 considerably poorer welding results on reuse because
there the welding current actually has to flow through
: the 3uperficial copper—iin alloys and the tin adhering to-
the surface of the wire, while a current flowing in the

1ongitudina1'direction of the wire can flow past such

25 surface layers.



///;9 I'n any case, the result is achieved by the present nethod, for t he
first time since the original provisi‘on of welding nmachines for resi st ance
| ongi t udi/ . seam wel ding, that-the el ect *8des used*for .t he wel di ng may

5 _be a'j t
_-redvctlon t

net al sheets,

~“worn, and led §
period so that

ant operating cost but may instead contribute to the

@
N

he ot her- operating costs, because earlier, when wel ding was
~still effected direct

metal sheers, wni ch F#i{ygm%t%rc‘%%gﬁé LRSCrashhEr s 3 (83Rabhea Br e PierEnt

Contact ot o Wetlitk P8 oERESHEERY sLRE) éﬂf‘gL P BHLBTRENBPE 1 shbbare

36,8 SREhENGalRh0P YELIFEL QUG LLY 1 BHEEE L8 R8T Bogor Ui O
ec ers

he e rode-ro e re each tinme

after a Ceftal@bigﬂﬂgngtﬂsfleﬁeM@iéhcpaaesahkxaa?e?dthe LEQdQHEVﬁEy“Hﬁt

costs. Wth the
-presentIﬂ%fwmbéhsraéﬁgeaﬁeasﬁeiatsﬁ

s
| ongi t udi nal sean1meF ding in general because with it, it

resi stance 20

sence of the additional costs for the el ectrodes
bgstable b89hDhS8kaBr e6HEPELLDE

is.

- now possi bl e tgo chRegeedectionvet dihg byharaapeaé:mhgecebesyradesueéen.for-

the resistance | ongitudi nal seam wel ding of bare steel sheets-w th which

- wel di ng has hi
~el.ectrode roll

10

é¢drel fer st whénbwehdpngdeasnahily effected directly with 25
ers for reasons of cost, in which case

electrode rollers (and the welding: of tinned metal
sheets, which only became possible through the use of
wire electrodes, was still not possible), their rolling
surfaces came into contact with the ﬁork to be welded

(generélly bare steel sheets), becamefworn, andlled to a

~decline in the welding quality after a certain running

‘period so that the electrode rollers had to be replaced

15

. each time after a certain running period which naturally

added.to the opera;ing costs.
With the absence of the additional costs for the

electrodes, the present method therefore_leads to-

‘considerable technical progress in resistance

20

longitudinal seam welding in general because with it, it

is now possible to changeover to welding by means of wire

~electrodes even for the resistance 1ongitudina1 seam

25

welding of bare steel sheets with which welding has
hitherto still been predominantly effected directly with.

electrode rollers for reasons of cost, in which case

[

p .



20. savi-ngs are also achieved in addition to .inprovenent in the welding
gual i ty. Further advantages can be achieved w th the present nethod-even

w tfiln the art of resistance.5 |ongitudipal seam wel ding by means of wire
el ectrodes. Thus, ..when using the.present nethod, it is easily poss@éif, as
aTefult of the absence-of the constant operating costs for the el{eet¥odes .
whi ¢h™can be achi eved thereby, te change over fromthe method of weldi ng
with 10 . only sﬁ%ﬁn$$ea%¢e%{$©décﬁﬁﬁﬂé€ bDerdgbt hor| ket i BRROVORPRESiNWhi ch
has been used al nost exclusively in the art of resistance |ongitudinal seam
wel'ding with withe otetdingeluahithe | ast two decades, to the origina

t hod in, Kk n f le. f the CHPS 370175 1  (Fi 1), of
Wl ding w1 a Sopar at BUGF REF cREEEPERESFoFSBabh aF7 1 REET! EPeERF ode

|| d i i f he whol e. h of i : i di |
vl ting with wileSPiE pEedSe PR i PRAHC Engtab bR APERabERRL: ari no cocre.
into the b iy . h i W] t
e olect s 42 Pon PEERHPRa] NELRNOTAYRE bl OMEADS ofCpfrBOelbbbrBagllo o ©
one wire electr 9u¢.g§feé- QYERghPLE skegsﬁedﬁew&herweé-é@&'ﬁﬁt the tine

exclusively to reduce constnption of wre and the associated operating

cost s i’ind led tQ,$0MB1€D asdaffbsult becbRbcabseneb! 6/BLnOVEEAOERAY Whi ch
was only

operating costs for the electrodes ﬁhich can be achieved
» thereby, to change over from the method of weiding with
\ﬁ\v/' 10 only one wire electrode guided over both'eléctrode
rollers, which has been used almost exclusively in the
art of resistance longitudinal seam welding with wire
electrodes in the last two decades, to the origihal
.method agéin, known for example from the CH-PS 370175
15 - (Figure 1), of welding with a separate wire electfodé for
each of the two electrode rollers and so to simplify the
. whole method of resistance longitudinal seam welding with
wire electrodes again without accepting higher operating
A | costs into the bargain, because the changeover from
| 20 welding with a separate wire electrode for each of the
two electrode rollers to welding with only one wire
;_ _ _ | electrode guided over both electrode rollers was made at
the time exclusively to reduce the consumption of wire

~ - and the associated operating costs and led to some

25 difficult technical problems, overcoming which was only



‘el ectrod

.owere-

21. possible with increased expenditure on apparatus. for the corresponding

“wel di ng machines, ‘and with the use of the present nmethod and a sinultaneous

‘changeover to welding with a separate wir@tlel ectrode for each of the two{5:
?Hgollets, this inhcreased expenditure on apparatus can be reduceé‘g~i _
€

4 -at- the same tine, the-operating.costs are elimnmnated which

hi thérto necessary. for . the wr electroﬂe ui ded over botg el ectrode
“rollers. 10 POSSIDledf ¢l FFT SRR t%ﬁ%%“%bg“ﬁg QBnPRERB2BYST LiPT hERE.

- pref dd I t he_ j ti .22, As ‘with th t hod -
Beording to GerHeRRsing el OhER adfhipess Tandrubshi kRe bk ok P e ng-
devi ill b ' ' h j ' i . t he
said Tirst apiiindt ey B4 1 ElntEfatieoRRRLhaRbL AN (! LoTLEb  hEOM 11e

resemdling thefdd of SAPLALEL IOMd SefiObt £3GL UFGH ERCHHRT Ehe Dol L W !
scarcely be considered 1n practice 1t only because the dianeter of the new

. drawn copper Wias FSdISREIBéty, Deh oy i heresyal dkpeRructurangg of el ectrode
wi res used for 10 resi stance 1ong|tud|nal seam wel ding. The further :

apparatus can be reduced again while, at. the same time,

S again-

=

the operating costs are eliminated which were hitherto

necessary for the wire electrode guided oﬁer;both

electrode rollers. . o
i0 . : Additional advantages can be achieved by further \~/

'_preferred developments_of'the-invention.

O

&



application different fromthe said first application nay.advéntage usly be

-one i'n which the new round copper wire is-used for conducting curr;g?\in

t he~hongi tudi nal direction of the wire and2émy appropriately be all

pe ngnent application, preferably as a signal conductor or a w ndin

The ‘advant age of a furt-her application differernt fromthe said first .

applitation is that in this case, as alreadg_nentioned aboveb.hgfluencing

“of the properties of the hevbkeawd Fouhie 2BEthR RerondT BB YOt kRSt r st
—application is excluded. In the nmethod of the present ijnyention, . new
wire drawn in t%&FQHF%PQHe&@%gpﬂ%v?%gpﬁﬁywhﬁeaﬁfﬁﬁgohgIghgewbEQVPégglR th

~an insul ating sheath, preferabl | a a f . u var pi ore
bei ng suppliedq.eo‘”t‘l’ﬁa"g’fifaf %%J%g?ﬁiig%rfégp%igg{#@%ﬁ S%%?glaggp%zgafgga

particular to .23 ' | ] | ORS< AS4Si t£QRducter s or ¢ ppedi ng

wire. It nay14%é§%§éﬁfefﬁﬁgag€§n%§g§ fgfs?hgggﬂg§% otﬁer appficationsL to

anneal the new yife 41f ke fLAPP) P¥abeahi FosbiveshBTDRE AFUFELCON T eSpONdi ng
~at least toits recrystall1sation tenperature and preferably above
that, after |eayjpp;ide: bisisdhewi 88c50ag8. ihf genbislt bet piesenlinet hod,
the copper wire was hardened before the first application, to such an
extent that itssedtéeByebéf eansuaereel ongpraotite $fibhlpebevause the

diameter of the new drawn copper wires is generally below
the usual diameter range of electrodé wires used for -
\,/. 10 .resistance'longitudinal seam welding. The further
application different from the said first application may
advantageously be one in which the'new_round'copper wire
is used for COndﬁcting current in the longitudinal
directioﬁ of the wire and may appropriately be a
15 permaneht application, preferably as‘; signal'conducﬁor
or a wihding wire. The advantage of a further' |
application different from the said first appiication is
that in this case,'as élready'mentionéd above,
\vj  . influencing of the properties of the new drawn round
20 copper wire by the first application.is excluded.
" In the method of the present invention,'the new
wire drawn in the wire draﬁing device may advantageously
be provided with an insulating sheath, breferably with a
N éoat of lacquer or varnish, before beingTsupplied to the

25 said further application. This applies in pafticular to



10 | 10% after the first application, t he' def or med -and cont ani nat ed coppér
-wire should preferably be anneal.ed by'hea?ing to a tenperature ' '
--corresponding at least to its recrystalli éfion t enperature and preferab{}?

’ t
- above that, after the first application and before it is supplied to 15 NG
Cthe fi rawi ng stage of the wre-drawi-ng device. This-has the advantage -
t hat wxe :

| x&’ br eakpges _@'arhagl%avebntshragughghlaq SRHAGR tRTF B eﬁwatmgf o
excessive enbrittlenent of the wire are substantially excluded. If a wire-
~drawi ng devi ceyi peusedtl gayt Rekentized vef aR0 advhin® apee THH tnReRNtEn@, the

- processing capacity of which per unit of tinme is a nultiple of the
consunpti on ofoehert apgdivatéoper, &oi Bnakalli heonewhariwel difmermachawiagused.
for the longitudinal seamwel ding, then it may be a considerabl e advantage . -
for the betterbytheatdngogook teepebatupeocessiespoosiag @t dfeasite tdr dwisng
device to collect the 24. electrode wires . froma plurality of welding
machi nes a%terredeyskaldipashonséenperasuned and prefeyatiy adovecittdat,
deformed and contaminated wires in succession to the drawi ng device. In
~order to col | eeftarwipavapgeths last HEEVAEEHSF8&E-in a wel di ng machine, a
. driven spool, preferably a flanged spool nay appropriately be used, to .
‘which the wire is appEfed¥ihh &Per §"§ﬁ&“&hé‘e&?’i°\?e %r‘.’evw‘ﬁ_" &r's W% M&Sl ed by "<

._the-meldlng ”BSQ}HSnQQ? %Q%%pelihe first application, to such an extent

. that its ultimate (fracture) elongation is still below .
10 10% after the firét application; the deformed and o k,)bd
contaminated copper wire should preférably_be annealed by
_ heatihg to a temperaturé corresponding a: least to its
recrystallisation_temperature and_preferably above that,

' after the first application_and before it is supplied to = ,—

15' the firsisdrawing.stage_of the wire drawing device. This k,/ 
has the advantage that wire breakages_duting travel
through the device as a result of excessive embrittlement
of the wire are substéntiallY'excluded,
If a wire drawing device is used for the method of \d}‘}

20 the present inventipn, the processing capacity of which
per unit of time is a multiple of the consumption of
‘electrode wire per unit of time of the welding machine
used for the longitudinal seam welding, then it may be a
considerable advantage for the better utilization of the <!

25 processing capacity of the drawing device to collect the



'preferably nmount ed on- the machine. The use of a common 10  wire draw ng
devicé for a plurality af welding nmachines or the used wire accumul ati ng
frgmyhese is particul arly-advant ageous forzﬂarge production plants thﬁa
plurelity of welding machi nes, because a separate wire draw ng machi@e
t bren{ wprthmhlle and such machi nes. constructed 15 specially for W re

d i d bly.l { f than th
usad W' o pr bOUGRF ST GEATH o TRCR RCOFEChER Bf CBROTATE BBt Brfning

machi ne may, hov&ye&r a‘{}?%*/] ﬁ%‘;éz/oggé/gn& ?goyﬁég 3%:'?8 pEOFgﬁ e;,h@h sed wire

collected froma u Ion §'each with only

one or two_wel diqg yBalldefe rdinég péﬁaeeaﬁea&gﬁggeé @fﬁ&gtiﬁesgacwslaﬁt hod

of the present |nvent|on e copper wire Is r med

‘application, intQ, & né Idrawikg aaév pes:; Se?ﬁ'@ﬁéér25o cSDppet Vaey e hhter
di stances fromthe centre of The wire . of the peripheral regions of

the wire sitgiat gd ANHsesdern usde. p@narﬁeaaﬁnkeﬁschbaé\ Oa7dfives §psol,

& stances fromthe centre of the peripheral regions furt hest away fromthe
centre of the\Myﬁbﬁ%KhﬁﬁiEﬂ fhenged sspapd| bapt approphiatelydbé oused, atd
contam nated copper wire is drawn in the wire drawi ng device in such a
rrenner t hat thewmrnhNKNE;ﬁrmnniheapghieé bh tapensrandothe hériperopPhera
‘regi ons of

‘which is controlled by the welding machine and which is
. preferably mounted on the machine. The use of a common
kﬁ&vj 10 wire drawing device for a plurality of welding'machines
or the used wire accumulating from these-is particularly
-advantageous for large production plants with a plurality
of welding machines, because a'separate wire drawing
‘machine is then worthwhile and such machines constructed
15 speéially for wire drawing can process considerébly
- larger amounts or weights of wire than the used wire
produced ét one welding machine. Such a separate wire
drawing machine may, however, naturaily advantageously
&J- . 'also process the used wire collected froﬁ é-piurality of
| éO- ‘smaller production plants each with only one or two
welding machines.
In a preferred form of execution of the method of
the present invention, the'éopper wire is deformed, in
- - . the first application, into a wire with a cross-sectional

25 shape wherein the distances from the centre of the wire



_the,ﬁdre situated closest to'the centre before the drawing are only reduced
in the |l ast drawing stage or the 10 Ias%Sfederamﬁng stages and

accor diAfghy,

in the first drawi ng stage o

7N
_ I
onl . t: dl stances fromthe centre of the wire of the peripheral regionsﬁ‘i_J

the first few draw ng stages,

f.urt hesy “Away fromthe wire centre ‘are reduced, dies with axially o
Gl ke hoL £EpREFRY HEE:%EE &9 thkeqilkrel @iittm% t2R G1lgasls i ng

.symmetrical d

~ stage or |ast

r

aw ng’ stages, but preferably in-a

advant age over the use of dies with draw ng hol es adapted to the

cross- sect i onage p@Peo pf thep@Pipherae, regioassifietdkist lavey technitee
expense, because the production of dies with non axially symretrical.

~drawi ng hol es ¢enterérefethecoipki anticdfaed tber €Spendiapply catiensi wheand -

after all the dies become worn in operation and therefore have to be
repl aced (feri oiifatrhgd sud ocangsminghkedoch@peramwdrewlisn diaan g &hsire with

a cross- 26. sectional shape deviating fromthe circul ar shape using a

_ ( _ _ _ |- the draw ng stages.
“The us.e of digse Weéht A akby1e¥BMehahcal, 7dtaweRd thel @S stalhwed InForaHehe

=

die with an aMireydeywhdgr deXf car AR BYCRoReaNREre tihathtther slistaneesdanger
‘of the wire bending in the direction of one of its peripheral regions .
si t uat ed cLose%E?QotPﬁeCS"trSeﬂfréth"ﬂﬁ@“ﬁfréhﬁuPFﬁdp@ﬁ?ﬂ%@ﬁﬁ&ﬂf“ﬁpéﬁétion’*
and this danger, is natuggkhxtgge reat%rt%h%hsnall%? t he- atl%ﬁg

_ the wire

10

closes e centre béfore
drawing are only reduced in the last drawing stége or the

last few drawing stages and accordingly, in the first

~ drawing stage or the first few drawing stages, only the

15

distances from the centre of the wire of the peripheral
régions furthest away from the wire centre are reduced,
dies with axially symmetrical drawing holes being used at
least in the said last drawing stage or last féw drawing
stages, bﬁt preferably in all the_dréwing stageé. The

use of dies_with axially symmetrical drawing holes

- naturally has the advantage over the use of dies with

20

25

drawing holes adapted to the cross-sectional shape of the
wire, of considerably less technical expense, because the
production of dies with non axially symmetrical. drawing

holes is extremely cémplicated-and correspondingly

.expensive and after all the dies become worn in operation

and therefore have to be replaced periodically, but on

the other hand, when'drawing a wire_with.a cross-

H)

C



.the distances fromthe centre of the wire of the peripheral regions of the
wire Situated closest tao the centre to-the. distances fromthe centre of the
.perﬁ eral 10 regions of-the wire furthes?baway fromthe centre. |If t}
rat™d is greater than O. 7, then this danger is slight and even if the r
§’betmeen 0.5 and 0.7 this danger "can be kept fow by a relatively smal
reduétlon in cross-section of the wire in conparison with the usual 15
reductions in c¢roestiesdiofhapn ﬁﬁéiéFé“Enfﬁ9@s$P8n°1BGP1PF'§ﬁ?§er&§P@€i§
| ess than 0.5 and particul arl ¥ | ess than 0.4, then adap tln% arelatively
smal | reduction $hecrdsl 3BcP bﬂliﬁ FN@“&FélPﬁqu§§FPG§ PelenedB&REl ¥ Sno

cof e ont v | ovabRnsTRF he B488EF RE 308 wi¥abaBedtin, 3%, FBecalrRt 20,
Thesard preror 8 PaRebr {BkeRfrtEneBRL RERTB 0N Sk R Ry BB LE R P
| nvention isgch %@8Efé'§?dth?03§re B0Rkn ?h%hQOBP%&iW'rSp%ﬂgﬁ?%ﬁrgﬁq thl st he

first 27.  applicatron awre wfh a cross-s ape wher ei n

‘the distances frompbe ¢gnhaeupblipether grebtiebe ther saa«mk &ﬁa' pagief otrhe
wire situated closeSt to the centre are preferably |ess than 0.5 tines
distances 5  frofetBgsvhh@eserro@ hel benBeel piferak Wegeody tuet hest
| peripheral reglons of the wire situated closest to the
centre to the distances from the centre of the peripheral
\_/ 10 - regions of the wire furthest away from the centre. 1If
.this ratio is greater than 6.7, then this danger is
- slight and even if the ratio is between 0.5 and 0.7 this
danger can be kept low by a belativel?'small reduction in
cnosé-section of the wire in comparison with the usual
15 reductions in cfoss-section; in the die in question, but
if this ratio is less than 0.5 and particularly less than
'0.u,-then adapting a-relatively small reduction in cross
section in the die in question is freqhentiy no longer
A | sufficient to keep the danger.of 3uch bending during
20 drawing sufficiently low, and in this case, the use of
guide means preventihg such bending is recommended.
Accordingly, an'approhriate further develbpment of
the said preferred form.of'exchtiOn of the method
4_ : according to the preSent invention is characterised in

25 that the copper wire is deformed, in'the'fifst



. distances fro

: amay fromthe centre of the wire, and that the copper wire, deforned. and

" contami nated after the first application; is drawn, in the wire draw ng -
devi ces<j'n at least some of those drawi ng gtages in which only the 10 3

089 fromthe centre of the wire of the peripheral regions of the mnre,

away fromthe centre are reduced, through axially symretrica

e g ndd d%é’ﬂas'?ﬂ‘fte B0t Br PRIz PoliRs beBRa 8RR, Jut P02
provi ded “‘thﬁﬁﬁfﬂiX {E%%ﬁkegr?WbﬁgtEQ'ﬁénép bP %@EC319@'¥ftQ%e

e centre o e wre o perip eral regions fturthest

away from the '%?f}  fife R4 E FEgYGRY, o?ytaw Q§rﬁe§'ﬂiu9591de%tl'oggs'tmt% Lhe

drawi ng hol es entrance 20 thereto i n such a manner that bending

of the wire indderdizeet pporeFapng pbskt $hRAT DRBetahese8heny i sithnaked

closest to the centre is avoided during the drawi ng operation. The

essenti al mdvarageté wigd gentieendfinshes pehapheralheygabasufesthebe .

adoption of a relatively 25 “snmall reduction in cross-section of the wire :

in the die Sy i firometbeocephinebefatbededreit bodt thhé dhegeopperthe wire

~bendi ng during the drawi ng operation resulting and so, if such guide neans | .

~are used, the witmderdefoumadi agdseapesmiinatied ﬂfﬁ@rdtaﬂnﬂgP§¢V|ce can - o

_naturally be reduced ' :
: application, is drawn, .in the wire drawing device, in at

least some of those drawing stages in which only the
10 distances from the centre of the wire of the peripheral KuJ;
regions of the wire furthest away from the centre are:
reduced,_through axially symmetrical drawing holes
provided in the drawing stages in questidn and is guided
in the drawing holes, in at least some of these d;awing. Sl
15 stages,-which are provided with axially symmetrical
drawing holes and il_n which only the distances from the
centre of_the wire of the periphera; regions:furthest
' away.from_the centre are reduced, by guide means
projecting into-the drawing.holes.frem the entrance | S
20 thereto_ip such a manner that bending of the wire in the
direction of one of its peripheral regions situated
closest to the-centre_is avoided during the drawing
~operation. The essential advantage of such gutde means
is that if they are used, the adoption of a relatively e

25 small reduction in cross-section of the wire in the die



tonsi'der.abl e advant age even when the vati-e of the distances fron1the<bgﬁire
of e wire of the peripheral regions situated closest to the centre™o the
‘dissdnces fromthe centre of the wire of the peripheral regions 10 '
fur'thest away fromthe -centre is.equal to.oe8greater than 0.5 and in
partitcular is between 0.5 and 0-7. A plate disposed at the inlet side of
the drawing die nmay be used to particular advantage as a gui de neans for
guiding the wire in-the drawing hole, which plate is 15 provided with a
slot and with twor nosesti®e eanjeeta vRiden ¢hthprtdiBpodansar ehethe dwine
‘the plate adjacent to the die and project in hol e and which

. d |
are_siIUﬁted ogdg§7?%n6d%u%ﬁ%¥hﬁ?emﬂY “iRe Bhgﬁéng“[Eg%pgﬁbggsa?gnﬁ?e ftom
t i ng, i nst_the 20 f .t Lall Lcal
. 3?3{28 Bglreignos‘fe b 80 SEORT=0) o a0eedor R, BHBRBCCEr T or Fusk EnFEPEF L
Wit t o the t 1AW ' b h d '
have. at | oast i3 (HeE reblentbe g Bhus 8O kA" kaHRT pOPE FRBLEL 4T

5 considerably whereby the use of such guide means may al so be a ;:

n or i ONS™ O Ich the

hol e Cross-gfcti g%g%%ﬂ%bgf whélF 884 "PnBoL8 088" SB8RS gh 188" hBEnENkEY £166

to the OUt! the drawng dire, a spacing fromone another
correspondi ng aty,d easiopsbedépabi @l hyvaRthpe enaai ReAPBht Phribeopetheheral

regions of the wre situated closest to | ‘

distances from the centrg of the wire of the peripheral

regiﬁns_situated-closest to the centre to the distances

\_/ from the centre of the wire of the peripheral regions

| 10 furthest away from the centre is equal to or greater than
0.5 and in particular is between 0.5 and 0.7.

A plate disposed at the inlet side of the drawing
die'may be used to particular advantage as a guide means
for guiding the wire in the drawing hole, which'ﬁlate is

15 provided with a slot and with two nose-like projections
which are disposed at the side of the plate adjacent to
the die and project into the drawing hole and which are

A\ | situated opposite one another with the backs of their
noses remote froﬁ one aﬁother and bearing against the

20 wall of the axially symmetrical drawing hole and the

_ adjacent wall faces of which_noses follow, preferably
without breaks, on the two opposed wall portions bounding
the slot and have, at least in fhe region or regions of
the;draﬁing hole ih which the holé=cross-seétion'of the

25 drawing hole decreases from the inlet side to the outlet

S
-



- hol e #

- conbi nati on of

the centre of the wire, so that the slot, together -with 5 t he adj acent
“wall faces of the nose-like projections "and the wall faces of the draw ng
'\h are not covered by thes€ projegbions, forns.a draw ng channehh?
the wi-re i s drawn through only the distances fromthe centre of\J

{!

_ _ pf the peripheral regionsfurthest 10 . away fromthe centre and
com ngN-AMt o contact with the wall faces of the dramﬁng hol e not covered by-
"the projectiors & ©f it etr amine ndhfiy ch BBARBERG bropheng; pROFReT he

- .direction of one of the ert heral re SL% ied cI est to.the ceng e
Iﬁ prgvented IRPHRS A d flg ej?aﬂg ?ugaﬁgg ﬁetﬂo e|FRE°bP5188Pr s.
T t { t :
 proj ect tone arl diihoteat Brethb FRELPRE HE Shel nater shrhgt BRec1828ss B
“means for gui g Wéi {ﬁéﬁ%réttﬂh%hﬁl Ea“%ngﬂgtethésfigg; Eggrgﬂe 4588 ng

he” as8ocCra axi al

die forms g dramﬂ%%ﬁwﬂt i f'apasg stoert tﬁecheéa-ﬁﬁﬁti BP@PeEE%BﬁsOEthe

wWire to be. di e ut that the replacenent necessary

~periodically gpea vt&fy'?a@ésveprtﬁel drakingt fojbewdien2ire REEaUsOerRE
nose-li ke projections of the guiding plate 30. only serve to guide the

Wi re but not twy reskiee prejéeosonssefbras andrhhehgfehsnﬁéacahcahhmhdo not.
become worn so
as the wire is drawn through, only the dlstances from the
centre of the wire of the peripheral regions furthest | u)
10 - away from the centre and coming into contact with the \J
| wall faces: of the drawing hole not covered by the
projections are reduced and in which bending of the wire
~in the oirection of one of the peripheral regions
s;;uated-closest to the centre is preventod by the. i“j
15 adjacent wall faces of the nose-like projections. |
The advantage of using such a plate, provided with
a slot and nose-like projections and disposed at the
inlet side of the drawing die as a guide means for
guiding the wire in the drawing hole, is that the ;U)*J
20 combination of the plate with the associated axially
symmetrical drawing die forms a channel“which is adapted
- to the cross-sectional shape of the wire to be drawn _ -
“through the die, but that the replacement necessary
periodically as a result of wear only affeots the die

25 because the nose-like projections of the guiding plate



that the plate does not also need to be exchanged on replacenent of the
die. '5 ~In.order to secure t-he draw ng_die and gui ding pl at&>
se i ng neans may advantageously be used whereby they are rotatalle)n:
-relwion to one another 'and can be | ocated_in various angul ar posi\tdi:
that the die can be reset n tines'by.Iocatﬁﬁg_fhen1relatively to one 10
anottrer in n different angular positions each offset by [err]/n, n being a
‘whol e nunber which is greater than 1 and smaller.than or at nost equal to
[err]/arc sin [eLt], a.hei gyal h paci.ng apart,. aof .the
peripheral-regigﬁébofaggg ﬁ?réﬂgpgug?§d$gr%s§g? ?%ttgg ggﬁpfg-éﬁgtﬁgofg_ :
‘wire and d bel ngoegyah LAt Bhefle?Wpelralotiia195AMNhoRORE el ABHAOSK! I On
of its smallest hol & cross-section. The advant age of using such securing
means and the uppbikZ@heop1ak el BB edi fot LIRS nWRCR J Del BYSHARRERN 84
- possible is an n tines operating life of the die and in 20 conjunction
.wWth'the generafe§Q§aahege alfr exdy gent i oned above of guide neans for
~guiding the wire In the drawi ng hole, that adoption of relative snall
reducti ons §n cross-sedhi order doasietgreanhee ddiawiagsdd ewiankd gadding '
accordingly the nunber of draw ng stages can be kept 25 relatively small
a-wire drawi ng peates s2euring beans pagyviadydnilagesiuslyoteomisedt whereby
expendi ture on apparatus but also its operating costs can be kept very | ow
and they are rotatable in relation to one another and can be

SO

located in various angular positions so that the die can

&*1\/ | ' be reset n times by locating them relatively to one
10 another in n different angular positions each offset by -

180°/n, n being a whole number which is graater than 1
and smaller than or at most equal to 90°/arc sin %, and

— "a being equal to the spacing apart of the peripheral

-~
o~

regions of the wire situated closest ta the centre of the
15 wire and d being equal to the diameter of the drawing
| ‘hole at the position of its smallest hole cross-section.
The advantage of asing such securing means and the
U 'ﬁtilization of the die n times which is thus rendered
possible is an n times operating 1ife of the die and in
_20 canjunctioh with the general advantage already mentioned
above of guide means for guiding the wire in the drawing
hole, that adoption of relative small reductions in
- | cross-section in drawing can be dispensed with and
accordingly the number of drawing stages can be kept

25 relatively small, a wire drawing device can thus be

A
-



which is therefore particul arly suitable for direct installation'in a

wel di ng machi ne. 32.-Particularly in the cas.e of relatively |large

reduct Fomss.in cross-section of the wire per draw ng stage, however, it |sf‘\
o use,” as a plate provided with,slot and nose-like proj ecti onss='
3 ~wherein at least its wali port?ohs comng into contact with the\"
wre traye Ilng t hrough, preferably at |east the nose-like projections and
t he adjacent wall portions of the walls bounding the slot, consist of hard:
netal. This hwqmmmmtmg SNE h aple_reduction 10
~in the wire cross-section and resul ti ngpa?‘tléé eﬁp&@&‘?kﬁgéwgr Pe2PB Bﬁgﬂsas. '
wel | as correspiidialgy keadperdtingions thessof b@nk“;\? Posg-{bke. 4
projections, practically no wear of the adjacent wall faces resul?@ The
“invention furt e Glelks dshanetorrvbart fauldly SaftabIw PO &Ee gt hod

- according to the inv I’ltIOI’l which is characterised by a welding ITB.ChI ne for

electrical r esi*<¥s tilml%aiels@ammmmby means of wire el ectrodes

‘and a wire draw ng deV| ce integrated in the welding machine for drawing the -

.used el ectrode wire 20 accunul-ating in the form of deforned and
cont am nat ed copper wire during welding into new round wire WI th a circular.
" cross-section and a smaller di arret er. than the

O



‘small est external dimensions of the defornmed and contani nat ed wre. 25
The ddvantage of integration of the wre draw ng device in the we| ding

n&ﬁzzne is primarity that, apart fromits main product, that is 1y the
wel«sed netal sheets, the welding nachine a3zpo delivers a finis .
prOdlct and not” merely -an intermedi ate product "which 5 still 0 be

~further processed in a separate-wire drawi ng device.. A further advantage
i's the adaptability of the integrated wire drawing device to the. operating
condi tions preset by tRes tictwl ang Yrachi hlee serfe f t PRl Fok¥e b 1313KE% esul ting
with the relatively | ow speed of 10 energence of the used wire fromthe
wel di ng. st ati o 44ELVRRT | FOCRRT I TR 1RRaPT ot v 'y & PRI 35 P& xanyl e,
. of drawing the wire alnost dry [nh the infe ted drawi ng, devjce. The

¥ 1FERL S

i nvention furt Fr2§% ALY antt nkt aFF % q5L0 ¥3% ¢ it t he

el S?ﬁg:ﬁmiﬂfné’p%reqsﬁé%é S L%T%%'?@téﬁsc%f‘f%ﬁ%f FofeS g Rbpte Yy
i . . I j d
reans of vife CLesiipdes ascdells g5 UERNSGhRELonLl GLiNg Lheo Uesth sheot ode

W re accu f'orm of def ornmed and contam nated copper wre

at each of trmedf%giggbr@g*@r@§a?@?}%%§e9ﬁ§@g§hyﬁ5peﬁé@y5pg aechéset heweé ng

a-processing capacity per unit o _
' nose-like projections and the adjacent wall portions of

the walls bounding the slot, consist of hard metal. This

A has the advantage that even with a considerable reduction

10 in the wire cross-section and resulting attempts by the
wire to bend és well as correspdndinsly greater'friction _
thereof on the nose-like projections, practically no wear
of the adjacent wall faces results. | |

<:} : | The invention further relates to a device for

15 © carrying out the method aécording to the invention which
is éharactgrised by a welding machine for electrical
- resistance longitudinal seam welding by'meané of wire
-electrodes and a ﬁire drawing device inﬁegrated in the
N welding machine for drawing the used electrode wire
20 accunmulating in the form of deformed and contaminated
| copper wire during welding into new round wire with a

- ' circular cross-section énd-a smaller diameter than the

smallest external dimensions of the deformed and

-contaminated wire.

25 - The adﬁantage of integration of the wire drawing



corresponding at teast to the total electrode wire -consunption of all these
“wel di ng machines per unit of 25 tire, for drawing the collected used wire
fromall these 34. meldlng machines into new copper wire with a circu{a
cros§- &ctN.on and a smal | er dianeter than3Bhe smal | est external dlnen3|on

- of { the - rmed contani nated copper-wire. 5 . The advantage of such
‘an inst tionlies in the proceSS|ng of the used electrode wire from al
-~ the wel

g mghi f i nstal | ati d d
machi ne and theeY &S B P, B30 i sl 3 FaTRAPHI NG eebe a0,

i ndi vi dual F Eﬁe§&ﬁlgg1n“§k%d%§tth%ha%sql t%gsaﬁgﬁgﬁt%%ﬁ%%%a%eta

expenditure fo al'lati'on siaéh “an 5 | at’i"on deS|g& has

Lhe furiher adiabege. Lhe el aidl BRCHIGE ah S8Rl AlG A RS of

exi sting wel di hg nachi nes in hese machines are sinply each pro Vi ded

with an 15 gﬂbhueeahnunhbtf pleredlyl ast iiRG erB2d43e@ WricRuclh Whiich

Tnstallation, e neans for col Iectlng t he used el ectrode wire may

advant ageogs| ys€onnr hae 8odbeVeareped! priveelsgreablivy a flepagad eSpadle at each:
of the wel ding machines, for winding the used wire; neans for driving 20 -

- the spool and gpawielg geaaeef,or At ferdieyi rag vapaagead swvelhe as}amtefbarlalﬂyy
nmeans for applying the used wire to the
of the integrated wire drawing device to the operating
condltions preset by the welding machine such as the
possibility resulting with the relatively low speed of | W)
_10 emergence of the used wire from the welding station in \“) |
‘comparison with the usual drawing speeds, for example, of
dfawing.the wire.almost dry in the integrated drawing .
device. | o |
. The invention further relates to an installation
15 for carrying out the method of the bresent invention
whieh is characterised by a plurality of ﬁelding.machines'
for electrical resistance longitudinal seam welding by
means of wire electrodes as ﬁell as means.for'collecting _ \J
the:used electrode wire accumulating in the form of \_)
20 deformed and contaminated copper wire at each of the -
welding machines and a separate wire drawingsmachine&
_having a processing capacity per unit of time -
corresponding at least to the total electrode wire

consumption of all these welding machines per unit of

25 time, for drawing the collected used wire from all these



spool in layers. In this case, it is an advantage if the spools of all the
wel di'ng machi nes of the installation-are standardi zed i n such a nmanpex that
eaghnof these 25 spools can be inserted directly in the withdra i
35~0f the separate draw ng nmachi ne. The i3¥ention is expl ai ned
def &i™ bel ow by way of .exam e by.reference to two enbodinents. In the first
embodi ment, a seni-soft bare copper 5 wire having a dianeter of 1.38nm
‘and a wire cross-section of 1.496[err], a tens[le;strenqéﬂ_[eng] gt t he
0.2% creep |in wedBing ®aghingsr fntehder SoPheh H¥iF&sivitdnle At e of
0.0174.7 Om [err]/mis supplied for a.first, useful i catiqn a .speed
of 0.78n sec toCHOPEMISF CAdCONE cal(fma]v'\‘leqrdidr}g?"}?é‘@ﬁiﬁg'% o(ri ehésm(flqécetsrtl cal

resi stance | ongitudi nal. seam wel di ng..qf, c i f Ll ' et
0.18nm t hi ck by et&Rdads d3MaPs3 oL eQTq'ec hreogieéﬁq&ee%;t# N m@&%&e@%ﬁ?pﬁ%&’gt r ode
rollers and in order to prevent |loop formation in the wire between the two
rollers is 15 “¢A&e first rolled down, in accordance with the CH PS
37C175, in g conpressi gy unidvateldld W Mot Qlistallldtq oh Nared Wi & Hen

t he forn1of%é flat wire .%&ﬂ%|ﬂ{ﬁlthh a maxi mum w dth of 1.82nm and two

“substantially plangealsaeld e tHe fineas eh oty daral firiom tayl antk bot t om
and 20 having a wre cross-section: of 1.292[err] , and in the

welding machines of the installation in said separate

wire drawing machine and the resulting absence of
N\ individual drawing devices at.each individual machine as
At 10 well as the resulting lower technical éxpénditure for the

whole installation. Such an installation design has the
further advantage'that it can be used at existing
production plants or existing welding machines in that
‘these machines are simply each proQided with an

15 additional unit for collecting'the'used wire.

In this installation, the means for collecting the
used electrode wire may advantageously comprise a driven
spool, preferably a flanged spool, at each of thé wélding

_\‘) o : ﬁachines, for winding the used wire, means for dfiviﬁg
- 20 the spool and control -means for the driving-means.as well
as-preferably means for applying the used wire to the
~ spool in layers. In this case, it is an advantage if the
- spools of all the welding machineé of the installation
. are standérdized in such a manner that each of these

25 spools-cén be inserted directly in the withdrawal device



_course of this,. 1tfis el ongated by about 15:8% and strengthened to a
tensile strength [err]. at the 0.2% cfeep: licit..of 29.2kg/[err]. - The rolled
dowm'a?d: trengthened wire | eaves t'he ‘conpression unit at a speed of aboyt) .
25 .. 0/90m sec as a result of rts'elongaﬂiﬁrtw the rolling - 36. down angy
is{ghe ‘ded, at this speed, over- the first of the two electrode rollers
in such2 manner that its top is adjacent to the work and its bottomis
adj acent to thegaqller. .Tin s transferr to this top of the electrode 5
'mdreuadjacent"Pg 3#5 WOrR 1 3§m W%ﬁ%ﬁéﬁ?ﬁéﬁi?%ﬁ the two edges of tinned
" steel sheet being wel AT | C ts ' i ded ,over,, t,h
first roller -cones i n??'%cé\rgqt‘{fgt;%q Iqest %&lﬁgﬁ%rlgﬁﬂﬁfe%ﬁdﬂ nbgelp%"si 1 on,

~which tin partiahl yienawidl &y irdfeddiiswd ask dntdtida of 10 the wire .

and forms a coppér-tin al'loy in the surface |ayers in question an

partially covers the tiep tde iGW e dibent hid) Jedrsdft thdbe afoppdresul t

of the welding current flow ng through and heating of. the wire. The wre )
then runs B0 tkéreetand ny a kil doet ek of rol3bums syl d wigts datbsnegedthicn in -
such a manner that its bgttom which is still not contam nated with tin, is .

"adj acent to thefwdr.wgtémud?e, veledad sand ddrerdgth (e, thay adHero, 24l drdep .
therefore transferred to this bottom of the mﬁréLéﬂjacent to the work from

~the upper one ofictite of 19.5 kg/mm® and a specific resistance at 20°C of

‘;

0.01747 Ohm,mmzlm is supplied for a first useful

application at a speed of 0.78m/sec to a fully automatice #;)‘J
10 welding machine for the electrical resistance '
longitudinal seam welding of can bodies of tinned steel
sheet 0.18mm thick by means of only one éleetrodé wire
guided over both electrode rollers and iﬂ-order torrevent
loop formation in the wire between the two rollers is
15 there first rolled down, in accordance with the CH-PS
37C175, in a compression unit with two driven rolls, into
a hard-wire.in-the form of a flat wire 0.73mm high with a
 maximum width of 1.82mﬁ and two substantially plane -ﬂL}
electrode surfaces 1.67mm wide ‘at its top and bottom and -/
- 20 having a wire cross-sectionlof-f.292mm2, and in the
course of this, it is elongated by abéutn15.8% and
strengthened to a tensile strength 6602 at the 0.2% creep
licit-of_29.2kg/mm2. The rolled down and sthehgthenéd
wire leaves the compression unit at a speed of ébout

25 0.%0Om/sec as a result of its eIOngatidn by the rolling



20 'two edges of tinned steel plate being welded, with which the battom of
‘t'he wire guided over the second roller-cones into contact on pasgjh | Skhe
- wel@h\ng position, which tin partially penetrates into the surfac
bot™dm of the wire and forms a copper-tin aljéy in the surface 2 _
ihfq@e;tion and partially covers the.bottomof the =~ 37. wire with a thin
l.ayer “of tin. |likewi se. "Wiile passing the second electrode roller, a '
slight elongation of the wire also results as well as a correspondi ng
reduction in crogswge@nidor,s Whiegh gud detd,r iaduttdl = ape athe av@tbithed first of
action of the heating of the wire at the welding position by the current
flowi ng through &R§ tMe® EAKAUNNE Iredd &S Hdl FHEds pmamenithetadd s FoP a
‘relatively great tensile stress exerted on the wire by a conveyor nmenber
t hr ough whi ch t hé Swid%d a%eRle(t® dMe ¥ Ir&dng ‘tthsetﬁoetc‘d%ti Yol1addacens to the

The flat wire | eavi t he .secand el ectr ode |l er, 2 therefore only has

wWire cross-secti 5313'%"1 Zésrﬁﬂ 3sa LY nﬁ{er&e%%ﬂ%ﬂlsa LR zﬂfpvﬁ%cﬁ iF Cnfof%mn

a wdth of ifst £l at; .Si f.1.63 'qﬂﬁil : f t he

0.2% creep | i%m' twgfreZ%.dl?%é:%%% (%a?né:h%arsm]br‘ee}{;(r?.r%git ) er}gbt%gda&bgﬂ[ae‘{%ér tt%leor

5.1%so that is S g { OrGaaied HeNENR dBRITO&Y; iSHE f

'0.-95n1 sec. 'AfterQI%Z%\(jsi réghttﬁgg%gn\%ye?;l rrenbé:(rj, twhl ésa fllat Wi ré}ﬁ} vhidh The?
top of the wire guided over the first roller comes into

contact while passing through the welding position, which
k;. | -tin partially penetrates into the surface at the top of
10 the wire and forms a copper-tin alloy in the surface
.iayers in question.and partially covers the top of the
‘wWire with a thin layer of tin, as a result of the welding
current flowing through and heating of the wiré. )
' Thé wire then runs.to'the'second of the two
15 rollers and is guided over this in such-a maﬁner that its
bottom, which is still not contaminated with'tin,.is
adjacent to the work to be welded and its top to the
(,; roller._ Tin is therefore transferred to this bottom of
'7L~/g the wire adjaceht'to the work from the upper one of the
20 two edges of tinned steel plate being welded, with which
~ the bottom of the wire guided over the second roller
" comes into contact on péssing the welding position, which
tin partially penetrates into the surface at the bottom
of the wire and forms a copper-tin alloy in the surface

25 layers in question and partially covers the bottom of the

N
-



- .contamnated with tin on its two flat sides is then wound, by neans of a
wi.ndi ng_devi ce mounted-on the 20 welding machine, on a flanged spool in

~ layers, the\spool bei-ng driven by a’'dri've nptor, the speed of which is )

- reguhkape . means of a neasuring.nenber-d%?ecring the wire tension betweer

' \ er and spool, in such a manner that the tension between

nber and spool 2 25 renmins substantially constant at about

' .k ITerr} he . .. Wi ndj devi ' {.ded with whi ch
e eire Has g e SPHIEF L7 BLEVLAREBBAD RATEOBR 8RN ©

wound, the “‘r%Aé5§%§ t%f@éion tr8ifefach Liy h;tE?oEEQ*QBnFB? yRund -
wre is fixed on the ful ~spool, the néw begi ining o *fhe wire i's fixed

-'to the other enpty, s; Nag el §si § WOHREsPAnkNhE PEHGELSBAOkN
_.v%ile-the otheEBSS%o ?ﬁ'ﬁggﬁgbﬁoﬁnd;e¥%e ?ul1 spoofgig re%nved and ;

replaced by an &B4y-56€0ioR) Whieh ibeavtrebusabentyound abkéinkhe next

change. In 10 this manner, the change of spools at the w nding device can

be effected w tdwion nd£r thet hegtihg oel dhagwoperati ohe @weldeagopdsigion . =

wi ndi ng devi ces which al so conprise the drive notor the notor speed - '

regul ating devitge, thérecuevent fbowkmgutbrobghwend tbesreaudtdng loss dF

gui ding device for winding on in layers, are known both T
hardness of the wire and to a a relatively_great tensile

s;ress exerted_on the wire by a conveyor member through

which the wire travels after leaving the second roller. ' ;)
10 The flat wire leaving the second electrode roller -~
thérefﬁré only_has a wire cross-section 6f.1.23mm2, a
height of 0.71mm, a total width of 1.78mm, a width of its

" twe flat sides of 1.63mm and a tensile strength o, , at

0.2
the 0.2% creep limit of 20.4kg/mm2 and has been \J

15 lengthened by a further 5.1% so that is passes through
the aforesaid conveyor member at a speed of 0.95m/sec.
After leaving the conveyor member, this flat wire
cortaminated with tin on its two flat sides is then )
wound, by meané of a winding device mounted on the \_j‘J

20 weiding machine,_gn a flanged spool in layers, the spool
being driven by a drive motor, the speed of which is
regulated by means of a measuring member detecting the

wire tension between conveyor member and spool, in such a

%

manner that the tension between conveyor member and spool

25 recains substantially constant at about 5kg/mm2. The

. S
-



fromthe art of wire-production and fromthe art of textile thread
production and therefore do not need to be described in nore detai}here.
Th ul | spools fromthe wel di ng machi ne and_a 20 ~relatively Iaégggpunber
of '»rher simlar welding nachines are then éﬁpplled to awre dra '
medhi ne where the flat wire is wthdrawn fromthe spools inserted in
succession, at a speed of about 9.2msec and is drawn, in the dramﬁng

devi h f, . d di f
A a result of t%Qr*qO%”iepe%O”” € %des%omg% ms%eo%}slﬁém it g ere”
ndraun T om \IS- SRR SodW 4 (e SPRERL o1 LRE L otnll fnth Qulelsg 2

t he out put side of" T e San conveyor e weldrn

wre draving i f\hﬁnyg?énﬁnaés)f)eﬁﬁé'ﬁﬂré'ﬁg §uto§yé§&§£w% Ly gfpal

to that of ‘the a processing capaclt

sufficient to prorgssy 1he, PRl endvos oy Mé touh 8 Cwf FOM 9 P{xéLE’ 8‘6'@'&‘1@91‘1111
~machines. In the dramﬁng device of the wire draw ng machine, the flat wre

supplied is girawpod !, 1ondlrmev Ne g AGehg 6Nt Ohé NRiAO isnpykéouPd Twoper
wire with a diameter of 0.6nm In all 10 drawi ng stages, drawing dies with

axially symretricrte dr ew g spdEs and tised, théevwilrantsensumd odi chisat the
faarrowest point in each case, anmount, in sequence, to 1.69nm 1.58mm
1. 455mm 1.32mnotmaMNwm04104mMiIkEmhknwthef spool is being wound, the
full spool is removed and replaced'by an empty spool on
Y S which the wire is then wound after the next change. 1In
this manner, the change of spools at the winding device
can be effected without interrupting the welding

operation. Corresponding winding devices whieh also

cozprise the drive motor the motor speed regulating

O

- device, ?he device to measure the wiré.tension and a wire

15 éﬁiding device for winding on in layers, are known both '
from the art of wire production and from the arﬁ of

textile thread production and therefore do not need to be

"described in more detail here.

¥%§~/ - The full spools from the welding machine and a
20 'relatively large number. of other similar welding machines
| are then supplied . to a wire drawing machine where the
. _ _ flat wire is withdrawn from the spools inserted in

_succession, at a speed of about 9.2m/sec and is drawn, in
the drawing device thereof, into a new round copper wire

25 with a diameter of 0.6mm. As a result of the feed speed



L15-  0. 782mMm 0.684nﬁ1and'016nh1, As al ready ‘menti oned above, the speed of

the wire when it is supplied to the drawng device is 9.2nsec and after

“the individua

- 10. 45n1 3% 11.42m sec, 12.71nmlsec, 14.43

drawing stages it is, in sgﬁgence, about 9. 72m sec,
ec, 16.73m sec, 20

1 g 89hse, 24.36n sec, 30.78ni sec, -and 40n sec. Accordingly, wre

el ongaki®ns of about 5.66% 7.46% 9.33% 11.3% .13.49% 15.96% 18.92%

22.43% 26.39% and, 29, 969 ogult oipﬁ&glﬁﬁ{}&ﬂ%ﬁﬁ&}%ﬁﬂﬁtﬁeﬁ% %r;s?r’gl@

" stages and the”W fe cross-secti on,

i ntroduction i
‘the individua

_ out

DLo the Egeah dirawinag fﬁtaacgamfée%e%%%in/se@-ad e GLRA

draw ng stages to about 1. 10[err]

in
.08[err] , 0.99[err]

0.89[err] , 0.Z8kerbk theOsB&lercolnve yoro tedivedn oF 4fleewdl ik I @iide, and

0.28[err]. After leaving the last drawi ng stage, the round 5

~long and is then heated to [err] to [err], 10  |ikew se by neans of an
el ectric curreat pcocdsstiiog carawditn high d§ syl fjjaiside bRnocaas o
form ng the so-called main annealing section, in a water-vapour

~ protective- gassapAdsphousds i yitr® dinaferk ki amedidigte machines. In

10

15

20

.stages and the wire cross-section, whidh is about 1.23mm

25

the drawing device_of the wire drawing machine, the flaf
wire subpliéd is drawn, in 10 drawing stages, into the |
new round copper wire with a diameter of 0.6mm. 1In all
1G_drawing stages, drawing dies with axially symmetrical
draﬁing_holes are used, the'diameters of ﬁhich, at the.

narrowest point in each case, amount, in sequence, to

1.69mm, 1.58pm, 1.455mm, 1:32mm, 1:18mm, 1.04mm, 0.905mm,

0.782mm, 0.684mm and 0.6mm. As already mentioned above,

the speed of the wire when it is supplied to the drawing

device is 9.2m/sec and after the individual drawing

stages it is, in sequence, about 9.72m/sec, 10.45m/sec,

11.42m/sec, 12.71m/sec, 14.43m/sec, 16.73m/sec,

'19.89m/sec, 24.36m/sec, 30.78m/sec, and 40m/sec.

Accordingly, wire elongations of about 5.66%, 7.46%,
9.33%, 11.3%, 33.49%F, 15,96%, 18.92%, 22.43%, 26.39% and
25.96% result in sequence in the individual-dfawing

2

on introduction into the first drawing stage, decreases

copper wire

- is anneal ed bytRecCQirendouwipgoaashitie,l Iwith tshaladilye opreavitihgracidene and
for this purpose is first preheated to about [err] to [err] by nmeans of a

‘current cofiducsedsthnbighliyhe quiarle tovdrhad pmfe-tdheneedlidign s eacdmesbotdtaf2m

QO



the wire and then, after .leaving this passage,. is wound 15 on spool s by
heans of a winding device with a basie construction |ike that of the

wi n@ing devi ce al ready described above and afterwards conveyed to a .
‘lacwdering installation for the insulation¥4&fter |eaving which, the new

i €Ul dt ed round copper wire is then -supplied to the 20  further St

application, for exanple as a si.gnal conductor in tel ephone cables or
winding wire for electric notors. 2 'I;Lﬁ]te newﬂ[{e- has a conduct or

cross-section off0SESYSMCe An &l I G R, TAYINE £LAERS 2BV T eep

limt of 11.3kg/[err] 2an speci fj est stance a [er d 0,0173% 25
ohm[err]/m andTCar‘l’ﬂ%‘[ 'bg' ’g)ls ngtﬂ&r?ré‘lf’, 3 noaﬂ' KNP r{%é"t » O.Bfpe
mechani cal propgrti-es2 froma @orr nag n (T ah directly on a wire
drawi ng nmachi ne.%‘l’r{m he soécm(g’ﬁ&’ énb%é%t’, gaanvgse‘fﬁzfgé"&t'-bare copper wire
with a dianmeter of 1.3 1 i - ' : [ , a
‘tensile strength [err] gﬁﬁé%.%i%rﬁ%%%?%@l@ ﬂ(ég%%%’r.r%aﬁ{dmad o
specific resgist aBe@edt Wite li PfarhddhdtP 698 [&Idd/nidus SR 1o i rst
application, at a speed of 0.66nm sec, to a fully automatic wel ding nmachi ne

for the electri¢ale WaYeSliaA @i diihenand For Vi i irPogeani Hogires of
t-i'nned steel sheet 0.19nm thick by neans of only one el ectrode w re guided

over both el ect ppdmentidierns anbits 80fy eed i T’ defyormmthsangt a current

conducted through the wire over a pre-annealing section

\%ﬂ about 2m long and is then heated to 220°C to 250°c,

— 10 likewise by means of an electric current conducted
through the wire in a passage'aboﬁﬁ”Zm long forming the
so-called main annealing section, in a water-vapour
protectivé-gas atmosphere serving to prevent oxidation of

-th the wire and then, after leaving this passage, is wound
15 lon spools by means of a winding device with a basic
.construction like that of the winding device already
"described above and afterwards conveyed to a-lacquerihg
installation for thé insulation, after leaving which, the

N/ ' new insulated round copper wire is then supplied to the

| 20 further application,'for example as a signal conductor in
telephone cables or as winding wire for electric motors,
The new wire has a conductor cross-section of 0.283mm2, a
tensile-strength-db.z at the 0.2% creep limit of
11.3kg/mm2 and a specific resistance at 20°C of 0.01734

25 th.mmzlm and cannot be distinguished, in its electrical



: strehgthened to forma hard wire in accordance with t he CH PS 370175 in

' conjunction with the CH Application-15 -~ 5117/83-6 in order to prevent

the wire run between the two el ectrode rollers, but in thi

| 9Qp
exanpl e t Wwire is first-drawn, in a first.deform ng stage, by neans O]ﬁ;

formatio n
_diéﬁfru“ S
Cr 0SS- SE on

“tine strengt héfed aeFhanigi) | RIPER

‘dianmeter of 1.36mmto 2 a dianmeier of 1.2mm.and a wire

of 1.131[err] 20- in the course of which it is elongated by
about 28.2% and brought to a wire sgeed of about 0.85m sec and at the s

~3.6kg/[err] and only this 1.2mmw re is.thep rolled down, in a second

deformati on stHFE P i HEEDEY R%r8LEFo

flat wi 420 wit i ght of  0.585 - i [ jdih of 1.84mm =
i Ch Cwo Subst ant| al 153 Shee €F8R  SRESREPF Abec? 15 9ARRAR Hebaroj e8PPER and
bot t- d with ' - IO, . 8 LD Lh .0f which
7t i ngai n ol et d GoRagEct °Brod; 268 8R4 mhbE, BPE=ERHESERSn,"0:

Srrongth [or Tt T HE o0, aene] T8, PUEPPEEN SO TRORETERG, boog bRBSD©

strength [err] at t

t hen gui ded

the first
10
15
20
25

2% creep

_ 0.01749-0hm.mm2/m is supplied for a first application, at

a speed of 0.66m/sec, to a fully automatic welding

- machine for the electricaltresistance-longitudinal

welding of can bodies of tinned steel sheet 0. 19mm thick

by means of only one electrode wire guided over both

“electrode rollers and is there first deformed and

strengthened to form a hard wire in accordance with the
CH-PS 370175 in econjunction with-the CH Application

5117/83-6 in order to prevent loop formation in the wire

‘run between the two electrode rollers, but in this

example the wire is first drawn, in a first deforming

stage, by means of a die, from its diameter of 1.36mm to

-a diameter of 1.2mm and a wire cross-section of'1.131mm2

in the course of which it is elongated by about 28.4% and

brought to a wire speed of about 0.85m/sec and at the
same time strengthened to-é tensile:strength'cb.z at the
0.2% ereep limit of 3.6kg/mm2 and only this 1.2mm wire is
then rolled down, in a second deformation stage, in g'

cozpression unit with two driven rolls, into a flat wire

ane

YEH, [ EFPT At CEREEDPODPERBePirENi t oOf
frawi PEPRRNEDB-driven rolls, into a
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exanpl e and |ikew se. | eaves the second roller. with a copper-tin allo
“the surface layer of its two flat sides and a thin layer of tin theg
-anﬁ;jurthernnre with a reduced hardness and a slight-el ongation as {
as“a/ correspondi ng reducti-on in cross-sectilgh and therefore, after I ng
ﬁhé{§§cond rol.ller, only has a 2 cross-section of 1.009nm, a height of
0.57mm a total width of 1.80mm a width of its two flat sides-of 1.71mm

and a'tensile strength [err] at the 0. 2%creep lint of 2 %3. [err]
and, in additiowitha@ Nedd@hteRly ‘_’a;ﬁeg‘ﬂ'f%rat"rf’era Pk e t'Ha‘iot'?P agé"g"é'[“

t hrough the conveyor .nenmber, di SRas q after th sepoqp roller af 2} eed of
0. 95m sec. _ 4?.‘%& e Isé'%Rﬁdtr?é&t%r?g cyorR/leaJ’oq' berc S I‘Feur\f ceescon't'rz*,D “hat ed
with tinonits_t fl at. .sides is S ' t.q ' i i a
series of drawi h‘g\% &ed %ICLCC%’ ia?&rmmﬁn t'eOEDO |drc§§f11€n ganq{]?ég \/\r%%'gscerercn}\é%rﬂe 5

“and driven in s r 'gﬂBZMI tgﬁ%(: rtnqgg . fwwagﬁ '

~in 6 draw ng st ggg,'cqgnto f'a.’-nlg'w roung. crg%ﬁ'ggor ‘W r?%ﬁqaé ?ialgd’rret-er 0 ég(}le;dmn
Ln all 6 draw ng staghs ik HVirkL g ovd hiitrd ad pele & VEFBABd WAl

~dr'awi ng. hol és ard Gse , the dianmeters of the holes at the 10 narrowest

poi nt in each C@s& MHiduh drit LU sane 4318 flurlthgr <t Seiginerded Gloma
0..578mMm and 0.5mM  As stated :

tensile strength db > at the 0.2% creep limit of

36.3kg/mm2.

N | | The flat wire is then guided over thé two
| 10 lelectrode follers in the same manner as in the first
exampie and 1ikewise-1eavés the second roller with a
- copper-tin alloy in the surface layer of its two flat

sides and a thin layer of tin thereon, and furthermore

(i} o with a reduced hardness and a slight -elongation as well
15 as a correspopding_reduction in cross-seétion and
tﬁerefore, after leaving the second roller, only has a
cross-section of 1,009mm2, a height of 0.57mm, a total
' width of 1.30mm,.a width,of.its two flat sides of 1.71om
K“Qv/ ~ and a tensile strength C,., at the 0.2% creep limit of

20 23.8kg/mm2 and, in addition, has léngthened by a further
4,6% so that it passes through the conveyor member

- : - disposed after the second roller at a .speed of 0.95m/sec.



above alrea

“"device, is about 0.95nf sec and after: the-individual

in sequence, about 15 1.21m sec, 1.54m sec, 2.06n sec, 2.74m sec,

dy,

t he speed of the wire, on being supplied to the draw ng

drawi ng stages, it is

- 3.66mM's d 4.88m sec. Accordlngly, W IR elongatlons of about 27.19% '\J
27 § 57%;i§ /28% 33.41% 33..49% and 33. 3796resu|t in sequence in the S
. indivi |#drawi ng stages and the wire 2 cross-section, which is about
- 1.01mm on introduction 20 into the first drawi ng stage, decreases, in
- .sequence, in 2 the i ndm\fltdualle@rva\mmg.m agpaore tar atEmiier), 7@8nmire
2 2 2 2 0.622mm, 0.466mm, 0.35mm, 0.262mm

- and 0.196[ er r] contamdaatied wddinitda Oékpiélﬁseﬁ‘f%rflaat\msrledﬂﬂal\m rtqledEw ce
nmount ed on the wel ding machine naturally has to be 25 kept as | ow as
possible and a&B8PAREGl §Ot Re IT@VINE Gf° Vice Wi tt AniSR] Rsadtls IRt a wire

draw ng devi ce_shoul d be s .smal

reductions in BhB8RAr #hdF éi'ss&?[‘ﬁ“&r?d?é’sitﬂec CHLY (e Yo dak

ossi bl.e, consi derablal greater

b I I he f d h h
i ai ng. o n8HFn ahEeBodihe ST A, AR i et aeahects ot

Wi re cross- secglogrgLnZ

dies with

10

15

20

25

copper wire ‘with a d1ameter of 0.5mm. In all 6 drawing

stages, diamond drawing dies with axialiy symmetrical

drawing holes are used, the diameters of the holes at the

“narrowest point in each case being, in sequence, 1.43mm,

1. t4mm, 0.844mpm, 0.701mm, 0.578mm and 0.5mm. As stated
above already, the speed of the wire, on being supplied
tc the drawing device, is about D.95m/sec:and after tﬁe
individual drawing stages, it is, in sequence, about
1.21m/sec, 1.54m/sec, 2.06m/sec, 2.T74m/sec, 3.66m/sec and

4,88m/sec.” Accordingly, wire elongations of about

27.19%, 27.57%, 33.28%, 33.41%, 33.49% and 33.37% result

in sequence in the individual drawing Stages and the wire
eross-section, which is about 1. 01mm2 on introduction

into the- flrst drawing stage, decreases, in sequence, in

the individual drawing stages, to about 0.793mm2,

0.622mm2, 0;&66mm2,'0.35mm2, 0‘.262mm2 and'0;196mm2,.
Since the technical expense for a wire drawing
device mounted on the welding'machine naturally has to be

kept as low as possible and accordingly the number of .

-
A
-
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axially symretri cal drawing holes - as distinct fromwth the small—~ .
'reductlons in wire cross-section of oenly-5 to 10 10%in the fixrgH“¥rhree
' gz%ng stages of the wire drawi ng machine in the first exanple - [
anger of bending of the flat wire, dukdng the drawi ng operation, in
ﬁh@ ‘direction of one of its.peripheral regions situated closest to the
centre of the wire, and this 15. danger is naturally the greater, the
flatter the wire is or the smaller the ratio of wire height to width is.
Since this ratidrawinges pagsentn exadpla FhFetdearipgtdeniee ﬂF%H}ﬁgb%tﬁﬁes
with values of 0.57:1.80 0.317, 0.57:1,43 0.399 and 0.57: 51isin
the 20  range S¥eiMeeds 0PES Bhpil ©, 5COBGHIBaPLY r BT &zt 68| Vegﬁﬁﬁc’%ﬁdl%tt?ﬁe

same tine relatively’ Iar%e reducti ons #P W re cross-section o
r

27.57% and 33. 25HAr¥F PWIVTRY PN TREUHFriP ERFeBFEFS nﬁngngs a?nc%ﬂe
s "CHa &, pveg RS 1 AT L R BULGE Rl e

in the fir are provided

the first tshre%hét Sul P L P %96@1.9&91 taif bhL Chobie dbeRoECHakpl b

inlet side of t and rovi ed W t of and wit

nose-|ike prOJ%ﬁ&iQP§chtﬁ@s@rPe@ﬁ§QP§ﬁQ £h ah?eSbﬁsseiséhezsylerng7p£ate 5
adj acent to. th Il e and project into the drawing hole and which are

situated opposiig 9N @GPL AL thet BrabienpasksrDht wires using dies with

axially symmetricalldrawing holes - as distinet from with
N the small reductions_in wiré.cross-sectioh of only 5 to
&ij 10 © 10% 'in the first three drawing stages of the wire drawing
machine in the first example - there is the dangér of
bending of the flat wire, during the drawing operation,
in the direction of one of its peripheral regions
' _k;f ' - situated closest to the centré of the wire, and this
15 danger-is‘naturélly thé greater, the flatter.the wire is
or the smaller the ratio of wire height to width is.
Since this ratio in the present example for the

first three drawing stages, with values of 0.57:1.80 =

0.317, 0.57:1.43 = 0.399 and 0.57:1.14 = 0.5 is in the

-

20 range between 0.3 and 0.5,.ahd so is relaﬁively small and
at the same time relatively large reduétions in wire
- cross-section of 27.19%, 27.57$ and 33.28% are provided
in the first three drawing stages; in the present example
to prevent bending of the flat wire and to guide the wire

25 in the first three dies, guide means are provided in each



“cover ed

. their noses renote from one another and bearing against the wall of the
‘axially symetrical drawi ng hole and the adjacent wall faces of which noses
follow, wi.thout a 10. -break, on the two |1 faces of the draw ng hole ;Ei,“'
boundi ng=<the sl ot. The sl ot, ‘together witH the adjacent wall faces of they
nose- | i keyprojections-and the wall faces-of the drawi ng hole which are not

- t hese projections, forns a passage having a.cross-section 15

+ adapted To theopr eng- ¢LkORnBlel BE alels® sind dife dicHN dMOYAN: o BE JRESSA0C
wal I's having a spacing of about O 1nmfrom the peripheral faces of the wire

~at the entrancg;jspbaeti 6l k¥ien@niRaCisi@el Bt hheNafiO WY WREHON Of the

drawi ng hol e, .and a spaci ng of about 0.025mm at 20 the exit.  The

‘adjacent wal |l paeesdeli whehpuojseoti ana Wiceh nwearrlses!l iMeanes jietttika s

narrowi ng regi on of the draw ng hole and have ‘a spacing of 0.6mm The

gui di ng pl at eswhiehr arat dilsposeduréd the tsidehafdithe rgeans ngf pllfateassoci at ed

“ dies and can be located 25 '~ in certain angul ar positions, nanely the
-plates pro¥i deaddjacest ite the fiesengdndrodemtd idtanitihg dragdn g ol & and
angul ar positions-each offset by [err] in relation to one another and the

~ plate provi dedwhihebharehsiduatadi Rgreside ome anodhgn a thodinei daskss fofet

by [err] in relation to one 5 anot her. As a result, the dies in the

first and secohfeir noses remote from one another and bearing against

113

the wall of the axially symmetrical drawing hole and the
adjacenﬁ wall faces of which noses follow, without a U

10 break, oh the two wall faces of the drawing hole bounding
the slot. ' The slot, together with the adjacent wall
fages of the nose-like projections and the wall faces of
the drﬁﬁiné hoie which are not.covered by these
pfojectibns, forms a passage having a cross-section o/

- 15 adapted to the cross-section of the wire to be drawh_

. through, the passage walls having a spaéing of about
'0.1mm from the_peripheral faces of the wire at the
entrance, practically no spacing in . the narrowing region "

‘of the drawing hole, and a spacing of about 0.025mm at \,jsj
20 the exit. The adjacent wall faces of the projections
lie in pérallel planes in the narrowing region of the
drawing ho1e and have a.spacing-of.d,émm; f
| Ihe guiding plates are rotatably secured to the
.holding means-of_the aséociated dies and can be located

25 in certain angular positions, namely the plates provided

2.
-



staggs-can'eaCh be- used three tines over and the die in the third stage can
"be- used twi ce over. Wth this nulti-ple-use of the dies in the first three
hmﬂ | ow

stages and the use of dianond drawing dies and with the relativel
drggjng speed det-erm ned by the .wel di ng nadii.ne and the correspondi

sloy passage- of wire through the draw ng deviceé, the dies can have an )
operating life of several decades so that they practically never have to be
exchanged. 15 In order to avoid wear of the guide surfaces

provi ded, that i& tdesdyreire aRsl 1sesond SHAWIHNE 1 AfFSHiSRFp it s ANEYNRTcone
into contact wth the wire travel|ling throwgh, the projections and the

adj acent wal | p8PEidASNSt eakd RdifisehRIndthg ¥he ediadd Fokd Qnernehher
metal. 20 Thus the plates also reach .an eratin ife as l.ang as that of
the di es becaus@”Safttsr pélalst,e P& 4Rl 4 SUtS a%b‘smgr#rf“ éﬁ/é“fa&% gl J’l“ﬁog

and in contrast tao the dies .do not Ve, I 4 t W,.re | ch-
reduces the cr o§§5”é@t,rt PSR 1P "% r |e§:glat£}ya§;bfau sﬁgjrceég‘taé"g%[no tp?r a&(ﬁ% cally no
2> wear - sat L83%held, {NoN (\aﬁr}sé'cfﬁh@f Ll CHirE?st 8ln tHe AR and decdi

] 8 i" 3% the dies as well’, drawi gﬁl '

keep the fri‘cti 6n 1'ow i'nsi raw ng I's supplied to

the passages inhiigdy ity ¥ Bol A3 thirded NLillcVer idh e S lin
anmounts that the o'l remains adhering to the wire in the formof an oi

the third stage can be used twice over. With this

multiple use of thé dies in the first three stages and

i;? ' the use of diamond drawing dies and with the relatively.

' 10 low drawing speed determined by the wélding machine and
the cofrespondingly slow pasSage of wire through the
drawing device, the dies can have an operating life of .
several decades so that they practically never have to be

_Q:E ' exchénge?. .
o 15 . In order to avoid wear of the guide surfaces
provided, that is to say the wall portions of the guiding
piates which come into cohtact with the wire travelling;

through, the projectibns and the adjaceﬁt wall portions

\,1\/ . of the walls bounding the slot consist of hard metal.
20 Thus the plates also reach an operating life as long as
that of the dies'because,'after'all, these guide surfaces
- only sefve for guiding'and in contrast to the dies do not

have any action on the wire which reduces the cross-
section and aceordingly are subjected to praCtically no

25 wear - at least if thej consist of hard metal. 1In order



 stages

_ 5 Jfilmand very little is stripped off by the dies. The oil adheri ng
the wire is also sufficient for the -l'ubrication in the last three dramﬁn8;?

| eayjn [N
itlacti
stages

| ast stage, the drawn wire stif )
as a protective |layer against corrosion. The dies of all draw ng
e surrounded by cooling jackets in the usual nanner whi ch are

has a thin 10 filmof oi

to

-e\that no oi| needs to be supplied *n these stages, and even aftfer)}

__connect ed to tQ% epr t“r%o'mgcﬁo%%%gBOf:trﬁg‘;[ é/m\g‘ltrdé négJ |ng o?l]t’lht rgﬁ?g Aqd] be

noted in this connectl however

er CO

plate s not agsql Welstfasend ) OReqasddies f1d %&@nﬁirﬁgédmd@é/e' oped

relatively little because -of the relatively | ow draw ng spe

wel di ng machi ng¢ %?ést herigf Qe et CONVASLL 9éh COPd 1 1N GadWurft $ UEKLUNAT

at nospheric f.l ow

IS

preset by the

woul d_be sufficient. After | eaving the | ast draw ng

'stage, the rousd 1CampRIing r Hefr TE It Aol el é N @ ORNtS SMPUST PEMCESS and
for this purpose is first preheated to about 80 Cto [err] by neans of a

current cobfductfdd o lemalglertyhd it rlee 25s stavippexd prff adyeie ndji eect | The about
30cmlong and is then - 48. heated to [err] to [err]. | i kewi se by neans-

. a current condoauedidﬂﬁmuw tchd e rwl o/ e s aa Yo rsufifhieed énfy et iln about

30cmlong and is then conveyed through a cooling

10

15

20

25

lubrlcatlon in the last three dravwing stages so that no
0il needs to be supplied in these stages, and even after
leaving the last stage, the drawn wire still has a thin
film of oil on it acting as a protective layer against |

corrosion. The dies of all drawing stages are surrounded

by cooling jackets in the usual manner, which are

connected to the water cooling system of the welding

machine. It should be noted in this connection, however,

of

that water coocling of the drawing plate is not absolutely

essential because the frictional heat developed is
relatively little because of the feiatively low drawing

speed preset by the welding machine and therefore even

_ convection cooling by a surrounding atmospheric flow

would be sufflcient.

After leav1ng the last drahlng stage, . the round
coppér wire is then annealed in a continuous process and
for this purpose is first.prehea;ed to about 80°C to |
110°C_by means of a current cohducted through the wire

over 2a pre-annealing section about 30cm long and is then

\‘} _

o



;sect[on.abdut 30cm |l ong. The pre-annealing and main- 5 anneal i ng sections.
‘and al so the cooling section can be kept -so short because of theAehatively
Io&gﬁﬂre speed of only 4.88nm sec. In order to avoid oxidation thg" e-
anmedl i ng, main-anneal i ng and caol i ng sectiddhs lie in a passage which is
S-46haped in the present case and through 10  which nitrogen is conveyed
fromthe outlet of the cooling section and is subsequently used as
- protective gas for the meldi%%. The passage may further extend over the
whol e drawi ng dB¢REEI Wi @FOmky U9 200h & dakerl sen Wamerds &, 3 CuREest
‘cooling of the drawing dies is 15 . dispensed with and _the nitro f.low is
“used for convecFP@ﬁ”GgGIdi r’fz"'ﬂ‘r’sﬁ%eaf Tt T 0P & &d &’ﬁ”&?@ﬁ&? %%%ttﬁeoq’w' re
during drawing in the _event, of relat.ivel r eat [ It he di8S..4 N
this last case, 20R&%A -cmart‘}r?é‘eﬂ i f&sagtéyerfgyceogqueg%gdte_tg%s%%ﬁs%d %oﬁiﬁ_n At t he
20 outlet fromt 0Qling’ | he &8 Y ¥ 1ML A i fif 1% L he
sai d passage anaetcﬁ’g‘r?%f %(?V?/SLR oun g{br;[éo tr??e(rji rec'%ifnon aoflq&erﬁ;vement lof t he

Wwire, through the nantiangds sidHs RARE AW S WHOWHH INthd R kW tarsat i on,
t he mai n anneal ing section an& the pre-annealing section, and then 25

" possibly al so t QIR Srtd Wb @fufRBRINS WeoIdidly 1owWire spea g
device and is then conveyed to the welding station as protective gas.
After |eaving th1goal i8tkh/sec. 1In order to avoid oxidation the pre-

| annealing, main-annealing and cooling sections lie in a

gN, : passage which is S-shaped in the present case and through
il _ _ . :
~/ 10 which nitrogen is conveyed from the outlet of the cooling

section and is subsequently used as protective gas for
the welding. The passage may further extend over the
whole ‘drawing device, which may be considered, in
i;} . particular, if water cooling of the drawing dies is
. 15 dispénsed with and the nitrogen flow is used'for
convection cooling instead and alsc prevents oxidation of
the wire during drawing in the event of relatively great

heating in the dies. In this last case, the pre-

KJK‘/' ' annealing stage may also.be dispensed with. At the
20 outlet from the cooling section, the stream of nitrogen
enters'the said passage and then flowé, counter to the
T direction of movement of the wire, through the portions

of the passage surrounding the cooling section, the main
annealing section and the pre-annealing section, and then

25 possibly also through a portion of passage surrounding

2.
-



. section, the annealed wire lubricated with.a-filmof oil is then wound on

'spool s by _nmeans of a wi nding device wWith 5 a basic construction |like the_-
wi ndi ngzdeyi ce al ready descri bed above in connection with the first exanpl g
to,be &B ied, -wth these spools, for furﬂ%e[ application. Finally, in ™_,

:order to~define the terns used, it is pointed out that the Iine on which,

if the wire were 10 divided irnto thin discs transversely to the

"~ longi tudi nal directj Qf , t i J . C € vity s

i ndi vi dual di sc‘:‘é‘%\/\gﬁ%&”ﬂ% C&?’i}/&eér and tr&ﬁ"e' @S:Ee’%t?"e'p‘g‘?’g{fe%m tr'gé' g%ﬁ“‘t%%

shortest di stageqhIieR grst A NS @1k ! hen St acda 0fn g Nend £801 {4

rectilinear -connection of which 15 extends through the centre of the wire

is terned the ‘sgmliles! e eiritda Xe dBiSH@ N Wir 1 Ber sefof PR angh € ost agd nat ed
copper wire". 50. ‘CLAIMS, 1.. A method of permitting reuse of a

copper wire wnijgh theremMuunedn nspodl s sby appdnisadf an Wbndd Ng rde €l ectwdele
fbr electrical resistance |ongitudinal seam5 wel ding, e.g. for tinned
sheet, and5f or at Ibas ipurquosset e f ioomeldi kent tthen wii mdi vg tde wl ee oskready | on . T
different froma circular form e.g. into a flat wire, before this first
appl i cati on andelsarddrest ahe wehifn fermnedidl othivchth st konfbns haexample ity this
first application in the region N '
, be supplied, with these spools, fer further application.
Finally, in order to define the terms used, it is
~pointed out that the line on which, if the wire were A\
10 divided into thin discs transversely to the longitudinal
direction of the wire, the centres of gravity of the
individual discs would lie is termed the "centre of the
wire" and the shortest distance between two points on the
surface of the wire, the rectilinear connection of which o/
15 extends through the centre of the wire is termed the
 "smallest external dimension of the deformed and

contaminated copper wire".



//flo - comi-ng into contact with the weld by material originating fromthe
“‘wel d and passing over to the wire during -welding, after said application as
anggbectrode the wire being drawn in a nultigﬂ icity of draw ng st.a(igin a:
w te<4drawi ng device in such a manner that tnhe distances 15 froﬁﬁgﬁr
centre of the wire of t.he peripheral.regions of the wire nost distant from
the CTentre are reduced in all draw ng stages and the di stances fromthe
centre of the wire of the peripheral regigpginearest to the centre are
reduced in one or nore of the drawi ng stages, and further 20 that the
di stances of thq periphey alet il @IS pEaii shisi@niedsomst he @anere wre
reduced successively in the drawi ng stages, at |east to such an extent that
t hey becone smahdgret hian dodifl slied arces i tdpplcrdriomfag e wiimee of t he
.peripheral regions nearest to the centre before 25 draw ng, and that the
di stances from the @aride fYr télectrixdal wesd sfandee Jongighatialal ezfaghs
-nearest to the centre are reduced in the said part of the drawing stages to
~such an ext ént tWeditdiafg ere pgssfory tinnrdjrshert | and drafvi tyl S tRFPITRY Sr e
‘as large as the distances fromthe centre of the 5 wre of the per%pheral
regi ons having greswiedisint Qe i twikBtamr 95oms e el et fd erant o 2 -
tound copper wire wth circular cross-section and a sggjéer qganntfr tpan
the smallest out@rrRIAHSE OMM ofe B RNt AG 1Bk N r PGIOre this firs

application and hardened in this form and which is

g/; | contaminated during this first’application in the region
| \~/ 10 . coming into contact with the weld by materialioriginating
| | from thé_weld and passing over to the wire during
welding, after said applicatioﬁ as an electrode the wire
being drawn in a multiplicity of drawing stages in a
;_j . Wire-drawing device in such a manner that the distances
15 "from the centre of the wire of the periphéral regions of
the wire mosﬁ distant from the centre are reduced in all
drawing stages and the distances from the centre of the
wire of the periphefal regions nearest td the centre are
reduced in one or more of the drawing stages, and further
20 that the distances of the.peripheral regions most distant
~ from the centre are reduced successively in the drawing
. stages, at least to such an extent that they become
. smalier'than the distances from the centre of the wire of
the peripheral regions nearést to the centre before

25 drawing, and that the distances from the centre 6f_the

* C L ] N *



. drawn fromsaid contaninated wire in the wire-drawing 10 device, and that

“this new d copper wire is suppliéd for a further application. 2. A
nmet hod af ding to claim1 wherein the neq/mﬁre drawn in the draw ng (:?\
~ devi-ce i[9 pplied for-a further .applicati‘on different from said wel ding T
. .el ectrode application. 3. -+ "~ A nethod-according to claim2 wherein
"said furkhet application for which the newwre is supplied is a pernanent

application, eyfreasratfbgpalipredust degdony! AdaPresH £ tA@ cehtre are A

met hod according to any one of clains 1-3 wherein the new wire drawn in the
drawi ng devi cerbghoee bai pgepaaseadphetsaird ther dratiagpkitageisono $uphowinded
with an insulating sheath, e.g. a coating of |acquer or varnish. 25 5.

A nmet hod accorglxtgntothay afieceof pakaimg th#oughSRhewdasei drizkd ngewtaigee

- drawn in the drawi ng device.is anneal ed after |eaving the |ast draw ng

- stage by heatitigeyharei ae adarigeass tdeadistpecesufecoporhespgendinegoifo tines

- recrystallization tenperature and preferably to a 5 t enper at ure exceedi ng
the recrystal |wkaei ofi thapeenipherad. regiopst heyin&cdrevagusd yakgesne of - =

clainms 1-5 wherein before the first application, the wire is - - :
' _ most distant from the centre, so that a round copper wWire

with circular cross-section and a smaller diameter than

the smallest outer dimenSion-of'said contaminated wire is

drawn from said contaminated wire in the wire-drawing o
10 | device, and that this new round coppér-wire is supplied

fof-a further application. .

2. A method according to claim 1 wherein the new

wiré drawn in the drawing device is supplied for a

.
™

further application different from said welding electrode i,é‘
15 . application. '

3. . A method according to claim 2 wherein said

further_application'for.whieh the new wire is:supplied is

a permanent application, e.g. as a signal conductor or

winding wire.~ . _ | \‘j‘i
20 &, A method according to any one of claims 1-3 |
wherein the new wire drawn in the drawing device before
. being passed to said further application is provided with j

an insulating sheath, e.g. a coating of lacquer or
. varnish.

25 5. - A method according to any one of claims 1-4

* c L L} S *



hardened such t hat: after the first appllcatlon its fracture el on
*less than ten percent, and the 10 - eontaminated wire is anne .Defore
pagsing through the first stage’ of t-he.drawi ng devi ce by heati ya -
teﬁgzrature correspondi ng -at least to its %%@rystalllzatlon te ature and
preferably to a tenperature above the recrystallization tenperature. 15
7.7 A method according to any one of claims 1-6 wherein-a draw ng

device is eﬁp|0 EF¥G#3 h%gﬂgwarngfeé?roaﬂﬁ%1ﬁ4élr %fHevfget'

amounting to a¥ Jte consunpti

(time of the velding rmchine emlavat e Saldk ANl stldiRgnand dor

i 'mpr oved utili 25 he "oper at’i capaC|ty of t € W re drawi ng nmachi ne

the wire el ectnodes fromsaveral wpling seachines &Rl aythd Qg S o seam

meldlng are coIIecte after their use as el ectrodes and these coIIected
cont am nat ed_wirig2s- ¢ 110k A5 Akt Hur e Al prdFédiL § Iyough the wire

ation is

drawi ng devi ce. met hod according to.claim?7 wherein for
col l ectingsa Wtre%;féﬁﬂdweeﬁeteering St his er é o y5 Vil i 23t e 1t enepe rea tdir evien
'spool, preferably a flanged spool. is enployed, and the wire el ectrodes are

wound onto thi$,5 spaiméthddyercondingirioardpronteoSpadimei e

controlled by the welding nmachine and is preferably |ocated at the
wherein before the first application, the wire is
hardened such that after the first application its
fracture elongation is less than ten percent, and the

\*j 10 contaminated wire is annealed before passing through the

| first stage of the drawing device by heating to a
temperature correspondlng at least to its
recrystallization temperature and preferably to a

i~j o temperature above the recrystallization temperature;

15 7. A method according to any one of claims:1-§
wherein a drawing device is employed which has an
operating capacity per unit of time amounting to a
multiple of the wire electrode consumption-rate per unit
~of time of the weldlng machlne employed for said seam

20 welding, and for improved utilization of the operating
capacity of the wire drawing machine the wire electrodes

.~ from several-welding.machines.employed for said sean
| welding are collected after their use as electrodes and
tnese_collected, contaminated wires are then passed one

25 after another through the wire drawing device.

* c L M S *
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) meldlng machi ne. 9.- A nethod according to any.one of clains 1- 8-
wherein the copper wire is deforned-in the first 10 application to a
cross-secyi onal shape in which the distances fromthe centre of the wr -
t he_peri | regions lying closest to tRé:centre are less than 0.7 tlnes\,

. the_dista of the peripheral: reglons nost . di stant fromthe centre, the

’ def or med d contaminated 15 -wire being drawn in. the dramﬁng nachlne such
that the distances fro ntre of. .the wire_of the erlph r egi ons:

- lying closesta?o t he CEL §h8§= Fgofﬁé"§r§®|ﬁ aéPeHoHPEreé&u @5 in the | ast
stage or the 1asi)bevsn 2pd e3geard he L3t 59 2R 1lAs, few

%ageﬁ h? ¥teﬁ
dramﬁng 20 ages |stances romthe cantre o the Wire gof t he
peri pher al re%gﬁﬁlﬁgst dh?&@@lﬁ spemt, h%r%%@trra%éars T Qw‘g%%y s ;| eas!

in the last or t 8t few draw ng stages pr et er abl owever 1 n al

-draw ng stageseygiayeay EhatEﬁeoﬁlébe%lQ%k&ﬁdQQDEQEGQOWhHho%io this
rotationally synmetiic draw ng: hol es. 54 -A et hod according to.

claim 9 wherei gpbbe Whr Bayergetaemaciive trloe Emes@pabnlmeahmpmdhzﬂblled
cross-section in which the distances fromthe centre of the wire of the

'*perlpheral r egbpnsheyweldéhgseachtiaet hadcdst peefiecably pmeb&m@bbﬁ lkees t han_ .

-

0.5 times the distances of the . )
weldlng machlne._ : :

g. A method according to any one of clains 1-8

wherein the copper wire is deformed'in'the first ' N
10[ application to a cross-sectional shape in which the

distances from the centre of the wire of the peripheral

regions lying closest to the centre are ieSs than 0.7

tihes.the distanees of the peripheral.fegions'most

distant from the centre, the deformed and contaminated ' .\?;
15 wire being drawn in the drawing machine such that the

| distances from the.eentre of the wire of the peripheral
regions lying closest to the centre before the drawing

are only reduced in the last stage or the last few stages

and éccordingly in the last or the last feW-drawing -\_/
20: . stages, only the distances from the centre of'the'wire.of |
. the peripheral-regions most distant from the centre are
reduced, while at least in the last or the Iast few )
drawing stages, and preferably however in all drawing -

stages, drawing plates or dies being-ehploYed with

25 rotationally symmetric drawing holes.

I



-peripheral regions nost distant fromthe centre, and in at |east sone of
the drawi ng stages for the contam nated wire only the distances fromthe
c%ﬁiﬁe'of_the wi re of the peripheral- regions nost distant are reduced o
t htatigh 10 the rotationally symmetric draui.ng holes provided in said ),
traw ng stages, the-wire being guirded in the drawing holes for said stige

by -gui di ng nmeans proj.ecting into the holes such that bending of the wire in
the direction of one of its peripheral regions lying closest to the 15 :
centre is avoi dad.. 11. A meAhust abcavtorglitrey al@ig A mhes edrertdia witre Hes or
each stage in which said wre guidance is enployed there is a plate
positioned at tlde fiorimetd sirdd hef ftims Wdrapslnigadiion thfe J| MBS TeF Y IRHVEHed
with a slit as well as with 20- two nose-like projections positioned on
the side of thewigthe thecidic kanced HAWy e it 17 Glectinding Pk nehe

“drawi ng hol e, which projections stand oppasite one ot her wi th backs of
" the proj ecti ons Pe&HRNE® Talo REFL Lokt aﬁ?c?qeﬁ%&’oa&gl%s(feqtfféev%ﬁ? of the

et ot e A4 I e e b, 55
sl Ll S, PR LSRR (R el e d ¢
- ' at least some of the drawing stages for the contaminated
wire only the distances from the centre of the wire of
N\ : the peripheral regions most distant are reduced througﬁ
. 10 the.rotationallj symmetric drawing holeSfprovided in said
drawing stages, the wire being guided in.the drawing
" holes for said stages by guiding means brojeéting into
the holes such ihat bending of the wire in.the direction
et o - of One_éf”its peripheral regions lying closest;to the
15  centre is avoided. | |
i1. A method according to claim 10 wherein at the or
'each'stage in'Whiéh said wire guidance'is empléyed there
is a plate positioned at the inlet side of the drawing
\_/ - die, the plate being provided with Q slit as well as with
20 two nose-like projections poéitioned'on the side of the
: plate'facing the drawing die and'projecting into the
drawing hole, which'projections stand opposite one
another with backs oflthé projections reﬁoté.from one
another and lying against the wall 6f the rotationally

- 25 symmetric drawing hole and the projections having

\'

L



.5 .which the. cross section of the hole is reduced fromthe inlet side

~‘toward the outlet side of the dies, da distance_from one another .

correspondi ng at | east approximately to th% di stance of the peripheral_}<:}“
[ the wire lying closest to the Pe centre, so that the slit’ '?\;
with the adjacent wall surf.aces ‘of the projections and the

es of the drawi ng hoel es not obstructed by the projections forma

dr awi ng channel WFECh b shp?a@@rs' R seqlrgn§1qftt t nvg‘{]tq‘.g%st

dlstant fromthd re o he "wi're com ng nto contact w

surfaces of the dE?‘\é’}*le Ob?eaqtr&‘»@\éeuecihbxntehe,aarl%eﬁtﬂaca@ss ajge trr?edUCEd and

- bending of the anre Int direction of one of its peripheral regions |ying
closest to the H‘réﬁlﬁgnhfﬂ?e' SelwR¥ANkedmbit d e rialel e fsacas Hfd thering
prOJectlons adj acent to one_another. 20 12 A method according to

clai m 11 wherei g¢f 9eas€Cyhi Bget be gdioaniory r@gaomd ofl &R PEWINE HEans aie
enpl oyed with which the drawing die.and the plate are rotatable relative to
- one anot her 5andwatiehseéhtakressn seations odndghlearhol@siits oresiuwe d Hatont Hehe .
~drawing.die is 25 - fully usable n tines by setting of the draw ng die and
plate relative fiolehesadet howard fhei oudlett sdegulodr Yhesidiiesns alidip taree .
from one anot her -at each 1800/ n whereby n is a whol e nunber which is larger ~ %
than | and srral fepmopPnat aﬂﬁéhﬁﬁstcoé'éj‘l?c’?lwt"@l[ﬂfﬁr @t dieAsde @RAr oigmatiqly to

the dlstance of the perlpheral regions of the wire lying
closest to the wire centre, so that the slit together ' :;J
10 wiih ihe adjacent wall surfaces of the projections and
the wall surfaces of the drawiné holes not obstructed by
'the prOJectlons form a draw1ng channel in whlch only the.
: _perlpheral regions of the wire most distant from the
centre of the wire cbming into contact with the wall - lv;
15 surfaces of the drawing hole not covered by the
projections are reduced and bendiog of the wire in the
irection'of one of its'peripheral regions lying closest

to the wire centre is prevented by the wall surfaces of

the projections adjacent to one another. | | ;u)‘{
| 20 12. A method accordlng to claim 11 wherein for
securing the drawzng dle and plate securlng means are
employed with which the draw;ng die.and the plate are *
rotatable relative to one another and are-settable in
. . -

various angular positions so that the drawing die is

25 fully usable n times by setting of the drawing die and

* c L M $ *



5 a/d, a being equal to the distance between the peripheral regions of
the wire lying closest to the wire centre.and d being equal to the dianeter
- of fffe drawing hole at the position ef its mninum hole cross sectiop 38
A method according to claim 1l or claiml12¢ wherein the plate p gyi_“
with the slit and the nose- like projections has at least its wall r
conmng in contact with the wire.passing therethrough, and preferably at
| east the nose-like projections and the associated wall parts of the walls
- bounding the sliplatkbrelfaarined taf ehehanbumiralin Int.differfertevdrcgu Far
perform ng the nmethod according to any one of clains 1-13 conprising a
wel di ng machi ne pbei tdlomst dical aeesi stragcordorgidtttimat sssah Wi frg Wit h
the use of a wire electrode, and a wire draw ng devi ce 20 integrated into
t he wel di ng nmackihes eor ndrigniangrhoie mambern mhided silar gdrecthardel iand he
form-of a. deformed and contari nated copper wire:into a new round copper
wire with a cirésmaddedr &s afeditheo®asid eauatal 194 shistided Hih anf sémi num

eut si de measurenent of the deforned and 25 . .contari nated copper wre.
57015, BAn PrSba® BINE FANAerir i G ATRANRR HRF AT 1 PaTS BIRF Bhe

of clai ms 1-13 comyisi ng . WaAld W Slp Wl BENSSIY RS

d being equal to the diameter of the drawing hole at the

position of its minimum hole cross section.

AU ' 13. A method according to claim 11 or claim 12

10 wherein the plate provided with the slit and the nose-
like projections has at least its wall portions'coming in
contact with the wire passing'therethrough; and

preferably at least the nose-like projectiohs and the.

;2?' associated wall parts qf the walls bounding'the slit,
15 formed of a hard metal.
14, A device for performing the method according £d
. ' : '.any one of claims 113 éomprising'a weiding machine for
iw: electrical resisgance longitudinal seam welding with the
i&-/ S use of a wire electrode, and a wire drawing device

20 integrated into the welding machine for dnawing the
resulting used wire electrode'in the form of a deformed
and contaminated copper wire ihto a new round copper wire
.with a circular cross section.and a smaller diameter than
the minimum outside measurement of the deformed and

25 contaminated copper wire.

.



~.seam welding with the use of wire electrodes,- and nmeans 5 for collecting
the resultsiyng used el ectrodes in the formof deformed and contani nated
copper Wkﬁgs at each .of the wel di ng nachi nes and an individual wire drawif
~-machi ne h an operational capacity per ubft of tinme corresponding at
least to the total wire electrode 10 consunption of all the welding
machi nes per unit of time for draw ng the col l ected used wire el ectrodes
fromall of the nachlne ectrodes with rcu Cross

‘sections and a‘U?aneter riﬁ%kéa%?ﬁﬁp?h Enﬂ?r gfmbﬂgsfgg égﬁpenent of
~the deforned and Cof%%%%n€e|?P onecgppg o¥* |réét°°mthA9"|n tallation

accordi ng to clAfR he nmeans I'ng € uSed wre

el ectr odes conmpf %éﬂﬂplgil%faééléqﬁ’CEé¥§PnéE°? r Qi@E@F?QL% ?eEﬁéggﬁge

. spool, at each ng nach nes or Wi nding the use

el ectrodes ontg éh woPPing WAOS {106 GEbVoNOwibe speekroabd,canur pkapgans.
for control of the driving neans and preferably as well neans f or gui di ng

the used wige et@ctéorEScOMP the BEOOlting! ayeaseldétrodesAifethodraim .
permtting reuse of a copper wire 25 ~ which is enployed in a first :

~application as ¢f We¢formedSane| eshtambnabedebeppercali reesast eack of the
1 ongi tudi nal seam wel di ng, substantially as described herein with reference”
o welding machines and an individual wire drawing machine
with an operational capacity per unit of time
corresponding at least to the fotal wire electrode 'iNJ
10 consumption of all the welding machines per unit of time
for.drawing the collected used wire electrodes.from all

of the machines into new wire electrodes with e¢ircular

cross sections and -a diameter smaller than the smallest

&

outside measuremept of_the deformed and_contaminated
15 copper wires.
16. ‘An installation according to claim 15 wherein the
_ means_for,collecting_the used wire electrodes comprising
at lgast one driven quol, preferably a flangéd spool, at
each of the weldiné machines for'winding the used wire ;vj
20 elecﬁrodes onto the spool, means for qfiving_the spool,
and control means fqr contnol_of the driving_means and
preferably as well means for guiding the used wire 3

electrodes onto the spool in layers.

%

17. A method of permitting reuse of a copper wire

25 which is employed in a first application as a wire

O



to-the two exenpl ary -enbodi nents. 18. - Apparatus for perform ng a method
of permtting 5 reuse of a copper wire which is enployed in a first .
apqgsﬁation as a wire electrode for electrical resistance |ongitudinalfyyeam
wel e#ng, substantially as described herein th reference to the two '
‘ex€npl-ary enbodi nents. 109. A reused caopper. ‘W re produced froma :
deformed and 10 contaninated el ectrode wire. by the method of any one of

C'a'”B 1-13 ande&%ctrode_fo? électrical resi;tancé'lbngitudinal seam

welding, substantially as descfibed herein with reference

to the two exemplary embodiments.

18. Appérétus for performing a'méthod.of permitting
~ 5 . reﬁse of a copper wire which is employéd in a first.
| application as a wire electrode for electrical resistance
longitudiné; seam welding, substanﬁially as described
herein with reference to the two exemplary embodiments.
K,/ s, A reused copper wire produced from a deformed and
contaminated electrode wire by the méthod of any one of

eclaims 1-13 and 17.
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