CONTI NUOUS EXTRUSI ON OF METALS TECHNI CAL FI ELD This invention relates to a,t;u,
cont | nuous extrusion system that is to say a systemwhich 5 I ncl udes y
(@) a continuous extrusion apparatus (such as, for exanple, an apparatUs
having the features described and clainmed in any one of the t I|§¢

or concurrently-filed British patent applications Nos. 692%3 &%
8402416 (our references 10 2020, 2182 and-b183) or any co |nat| n of

such features) for ERIUNTOUS AEXTRES NOWUSF NEEBALSXt rusi on product, and (b)
an extrusion produc ET%ﬂﬂﬁI?‘FﬁT‘TEEblVlng t hat extrusion

prodk%t fromsaid tus and for treating it as it 15
i ssues from said extrusion apﬁhxatusvsmthsntnebmamgetha oynthiorwous

predet erm ned charag E{-ﬁéibﬁs oftﬁgtg Iéédé ngvgss@engcrqﬁ%gect i onal

size or shape) in a eS|r ore sal | S “passe A product
col l ection and5stora§@1%%9ﬂs( h% @9@?&3?@%82@xtrui¥%@u%ﬁpmﬁy16% ts9cdt ed i n

sali S\h”ﬁat?‘?nt appagal Uﬁoiﬂ‘\hékéxhplé l§nsé.pi>ér£ﬂhsflgmﬁ@et}ﬁe<tﬂé§ﬂmsﬁOCGSS
in which it was produce appar at us conprise a

ext rusi on product t&@ﬁ?ﬁéﬁ?g ﬁﬁsciﬂ?%ﬁ hlﬁhggﬁ %%?d°§a¥he {gﬁﬁﬁnﬁ%f ler
product is to be thoeadencandentiynfihedrBrehisbnpdtent sappl koatioin
appar at us, -and tensﬂQg;PgB§§§g§h;@&ogﬁ?gﬁQ€d53h62$¥8rH@ﬁf"Eé¥é¥EHﬁes

conti nuously throug extrusi on apparatus as
it emerges théPefroAP28ai 4182cardedi830 or apEnomainabhen ik s¥h exanpl e,

a die or other neangeh@hreBangbhgprbeusiag andbﬂflﬁﬁa@e @étéimeifﬁugm&nse
cross-section of the_extr S|ondpEg uct, -apd/or the_s C h%of 1 hat
product . BACKGROUNDPRRAFUSE> an’ex E“%ﬁ% an%ﬂ ﬁ'ﬁ? {ﬁ

treat ment -2- apparatus for receiving that extrusion product from
said extrusion apparatus and for treating it as it
15 issues from said extrusion apparatus so as to change

one or more predetermined characteristics thereof
(e.g. its transverse cross-sectional size or shape)
in a desired way before said product is passed to a
product collection and storage means. The extrusion
20 product may be treated in said treatment apparatus
whilst it is still hot from the extrusion process in
which it was produced. _
Such a treatment apparatus may comprise an
_ extrusion product treatment means through which said
25 extrusion product is to be threaded and drawn under
tension from said extrusion apparatus, and tensioning
means for drawing said extrusion product continuously
through said treatment means from said extrusion
apparatus as it emerges therefrom. Said treatment
30 means may comprise, for example, a die or other means
for changing the size and/or shape of the transverse
cross-sebtion of the extrusion product, and/or the
surface finish of that product
BACKGROUND ART
35 In operating such a product treatment




- of the extrusion produ

apparatus, great care has to be exercised so as to ensure.that the tension
apkagd to the treated product energing fromthe treatnent neans does not

i'n e to a level at which the tension consequently 5 i nduced in the *
ex lon product as it emerges fromthe extrusion apparatus is sufficient
to eak or otherwi se inpair the properties of the extrusion product
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£hd (ﬁﬁf&ﬁaéﬁﬂé?é¥hé“¥§“%d%&ﬁ%ﬂ%%@ &3 $@Bak Lhe tenperature

system - (a)

and to provi REReMERReridRRE e AR TSGR0 TdEpengERTUER8R 25
sensed teﬁperﬁtw@@feﬁmﬁi@ Y em-ewwéw me(ala)s a TeAgred sensing neans
i;ﬁii & tension in the_ length itru5|gn pr oduct :

THS I8 R &T 85 218CE2 éﬁdp?ﬁglfP A wefiteneans, and to
providel@ tenpield Hkresd emlba&k tm@madtmhxsp@rmd@modupcun isheaséabd tension -

arranged to

.extendi ng bet

in that |engt
arranged for

con sal tensronin I ch control

i s responsi veeX¥orusion (Rt lﬂ“@?@serfé’r?(?e%@@ extsugAan and sai d
f eedback S'Q@%pé¥£¥d§5 whldh temperature is itself dependent upon

15

20

the rate at which the extrusion product issues from
the extrusion apparatus, and the general operating
temperature of the extrusion apparatus.
DISCLOSURE OF THE INVENTION _
Accérding to one aspect of the present
invention, there is provided in such a continuous
extrusion system:-
(a) = temperature sensing means arranged to

sense the temperature of the extrusion product as it

. leaves the continuous extrusion apparétus and to

25

30

35

provide a temperature reference signal dependent upon
- the sensed temperature of the extrusion product;

(b) a tension sensing means arranged to
sense the tension in the length of the extrusion
product extending between the extrusion apparatus and
the treatment means, and to provide a tension
feedback signal dependent upon the sensed tension in
that length of the extrusion product; and

(c) a control apparatus arranged for
controlling the said tensioning means,_which control

t asI't | eaves the continuous extrusion appar at us

t he

r ratu -/
{5(§,ﬁ%ﬂﬁ i t OQ%&$er§Qq %Chtawﬁmﬁh pheappar at us

appar at us
t ensi on

apparatus is responsive to said temperature reference

signal and said tension feedback signal and is



darranged to control said tensioning neans automatically in a manner such
that the.sensed tension in said |l ength of said extrusion product does not
exceed a ‘predeterm ned safe value which is less 5 than the yield str
t'ensi on of-~sai d extrusion product at the sensed tenperature at which t
extrusi on product |eaves the extrusion apparatus According to a seco
aspect of the present invention, there is provrded a nethod of treatin

10 conti nuous ”Etaa'lra@i@eﬁu%boBoﬁtﬁdmcﬁaiﬁSﬂéﬂﬂléﬁ@ﬁgamééﬂé| nuous
extrusi on appar at us, eadlng

ncl udes the_ s
sai g—ext rusi on prodﬁﬂ%gaqg%&Pﬁéeyrbﬁlﬁ ?ﬁpﬂeEX?Pﬁé gﬁagpbg?a?%g 8Hr ough an
15 “Aextrusion prodestsitmednreatdndangth(of) sebdt extivusignappbduaty does
tension to said extr c@re‘adg.(:trn gﬁelﬂerﬁ'ﬂﬁé&eéa%éoghiﬁ‘édwﬁisﬁ‘tf.@nieé@ans

whereby .to draw sai d_extrusion g rou sald treatnment neans, and
thereby to 20 5 |n§@@@-§ CeFirdd PHreAe F@HB%H“OPfsﬁﬁﬂde§¥F0%$b%nproduct

currently extending ﬁizeﬂwtna&awﬁeestshseuoneﬂpeaaaﬁus aﬂdwﬁecﬂ theat nent
means; “(iii) sen5|n t.he t.enpera xtru roduct f it |eaves

Said extruston 25 | SRIIBRIRR o ORHET FoaTEPNAEE PRREEPAPE: EPETET AL e
signal which is dependent on #keosdhngdtpeapeeavndeaspecs eﬁnthquraeent
tension in the said; b@é%&ﬁoﬂh %ﬁEGeeikrg?b@ﬂa@&oguﬁéthé d grQ?H

-tensi on feedback signal nt on the_sense tens on and
(V) controlI|Hé’saH&QHiiﬂWGHSaBﬁFﬁédeFBTEEFGHeRFPGEFBnlﬁﬁﬂaﬁétfﬁﬁ%rﬁlng
from said treat nment dmrmulonsdenendemeﬁ dpparatiud,t *hpehahetRod eiwé Blides

si gnal and said ten aon Qge ba ¢ si gnal autonatically 35. in a manner
& ‘Said.  -4-

such that the sense kfeer?m
_ (1) threading said .extrusion product

issuing from a said extrusion apparatus through an
15 extrusion product treatment means;

' (ii) continuously applying a tension to
said extrusion product as it emerges from said
treatment means whereby to draw said extrusion

- product through said treatment means, and thereby to -
20 induce a tension in the length of said extrusion
product'currently extending between said extrusion
apparatus and said treatment means; |
(iii) sensing the temperature of said
"\ extrusion product as it leaves said extrusion
25 apparatus, and producing a temperature reference.
signal which is dependent on the sensed temperature;
_ (iv) sensing the tension in the said length
‘of said extrusion product, and producing a tension
feedback signal which is dependent on the sensed
30  tension; and ' _

(v) controlling said tension applied to
said extrusion product emerging from said treatment
means in dependence upon said temperature reference
signal and said tension feedback signal automatically

35 in a manner such that the sensed tension in said



induced i nleaigdh ofgiapidh SSHTREAN PHWHT FPE& not RFFESEx@eedi ng t he

| ength of said extrusion product does not exceed a predeterm ned safe val ue
which is less than the yield stress tension of said extrusion-product at
t he i;sed tenperature at which the extrusion product 5 | eaves the

E 3
ext (g dn apparatus. Preferably, said step (v) conprises the steps of: (vi)
’i/ng said tenperature reference signal into a tension reference
I n accordance 10 wth a predeterm ned function relating the val ue
of the said sensed tenperature and the value of a safe tension which can be
yield stresfrdauterdiihdd Glfd wilidarisiais ad tleRerial &helyield
(vii) conpar,l n% 's%i d t.ensi i

f eedba sj.gnal_wi.th said.tension references .
si gnal , an(?tﬁ're Cleﬁ'gsltqﬁlerog]rsoafﬁ ki srj%_ljr'i"c rsold.élr?é:l a&eﬁi‘ﬁdent on the
devi at i on cfensaidd tempsimatunsedidaoi isilyridie faxfinues ival o odattedr i ned by said
tensi gn refiqRGe MOt mAl on AYhilahdd.) controlling said tension applied
to sai'd extrusion product energing fromsaid treatnent neans in dependence

- upon said difference Hi&fRAZE T sr?e?r‘pnét%c(ﬁ’)ascqn@rﬂﬁé\?eﬁpesai d sensed

tension 25 gtepexe@adi ng a said safe t ensi on val ue. -page 6 foll ows- - 6-

O her features and advant of . & [ t inventjon wll appear froma
readi ng of the descri 6'tll ogcqﬁﬁ.’a J‘?lo'{]qed?%bleqiggenﬁetr&ec?uﬂgnae?regﬁﬁcﬁe cl ai ns
appended atsiggneledatel & Hensdagrriqfianance sigmpR Em BRSORARTICEN OF DRAW NGS

One ot i DHAth @ T Y FADRA A SPRAI h 1 RIHRS Rl WleN@Nti on wi Il now
be described by way of exanple and with reference to the acconpanying -
di agr amat i@%%%&?qsﬁ jperature and the value of a safe

tension which can be induced in said length of said
extrusion product without exceeding the yield stress
for said product at the sensed tempefature; '

15 . (vii) ¢Omparing said tension feedback
signal with said tension reference signal, and
producing therefrom a difference sigﬁal dependent on
the deviation of said tension feedback signal from a

value determined by said tension reference signal;

20 and ' ' ) ' |

(viii) controlling said tension applied to
said extrusion product emerging from saiad treatment
means in dependence upon said difference signal in a
manner such as to prevent said sensed tension |

25 exceeding a said safe tension value.

~-page 6 follows-~



10 : . Figure 1 shows a nedial, vertical cross- section taken
t hrough :t he essential working parts of the apparatus, the plane of hg
section being indicated in Figure 2 at |-1; Figure 2 shows a tran
sectional view 15 taken on the section indicated in Figure 1 a Bl
Figures 3 and 4 show in sectional views simlab~to that of Figure 2 two

arrangenents .which are alternabkigs &gaknggsognglqugn@agg§ggfet§eshoms a
schemati c bl ock di agram of 20 system enb %gn?ﬁ%m A Fg%éatus of the
var

Figures 1 and 2; F|gdﬁ@s@“§héﬁ§e§t@P§pH1&ép?8?? bR o7t threat
extgaction rate with dVe?Hdﬁtpﬂrbrpfth&tcQ@llflesV\/aEQEafhew, rahé, fasu othai ned

Fgures 7 to 9 show, S ufbmerernefiat Shenehd pPCrREECEISEIUEIBACT 1 o
fornms of a wheel5 nerrtmmmmlﬁé@m ﬁFs Réwéﬁﬁér atus: and Figure 10

shows, in a viewsimlar 10 thghe3Qontifholisdekerisign® &'@@luéormof t he
apparatus shown in the Figures 1 and 2. MODES OF RRYi QUT, TH %rﬁyKQCN

Referring now to Fi quRRodyiitd) the DRESeHFaiavaatingr ¥1LhoRAYi RE| ¢8R
rotatabl e wheel 35 bymlﬁ@erofl@mque mdcaumhedefe.bnaeungstnaot shown)

-7-- and coupl ed throu ear | Qt shomn n Lng not or
(not shown) so as to%e%ﬁ%ﬁ%gr}ﬁ%{aﬂlﬁlg ag? § éi eg{‘i §peed W thin
the range 0 to 12 RPM (though @h@ﬂtﬂw1sp@eus areealal pwestbta) . cro@swnheel
menber has forned arQ&%Eﬁ}%r]q§§€43W%@%u%ﬁg&?%VQS§Z1W@Q§9?6?Eiﬁ§ parts o of

choss-section is depicte ure eeper part o ove
paral | el annul ar si dé’é‘el@mf(ﬁ?%r Jdeniplgng of that section b ing

indicated in Pigure 2 at I-I;
Figure 2 shows a transverse sectional view
15 taken on the section indicated in Figure 1 at II-II;

| Figures 3 and 4 show in sectional views
similar to that of Figure 2 two arrangements which
are alternatives to that of Figure 2; |

Figure 5 shows a schemztic block diagram of
20 a system embodying the apparatus of the Figures 1
and 2;
Figure 6 shows a graph depicting the
variation of a heat extraction rate with variation of
a cooling water flow rate, as obtained from tests on
25 one apparatus according to the present invention;

' , ' FPigures 7 to 9 show, in views similar to
that of PFigure 2, various modified forms of a wheel
member incorporated in said apparatus: and

_ Figure 10 shows, in a view similar to that
30 of Figure 1, a modified form of the apparatus shown
in the FPigures 1 and 2.
MODES OF CARRYING QUT THE INVENTION
| - Referring now to Figures 1 and 2, the
apparatus there shown includes a rotatable wheel
35  member 10 which is carried in bearings (not shown)




10 radlused bottom surface 16 of the groove A convergent mouth part 18
- of said groove is defined by oppositely-directed frusto- coni cal surfaces

20 A stationary shoe nmenber 24 carried on a | ower pivot pin 26 extends*®
ar Qu and cooperates 15 closely with approximately one quarter of the
perwphery of the wheel nenber 10. The shoe nenber Is retained inits-
operating position as shown in Figure hdrimable stop nenber 28.

The shoe nenbé@nd RAURIEE ddfough %ﬁWPﬁh f@t shoypd| *Qi A8ction) a
ci rcunf er ent i ad1eetdentting mg ajostn g otorshiown )38owkischopbej éctivepart!y -

into the 9r°°§ﬁ§%3 Eﬂliﬁ&%é%ﬁ?ﬁ aﬁegb%% %%t@htgfégﬁ'blﬁﬁEQ'tﬁr transverse_/

~ cl earance gap ecting portion 30 is
constituted irrgnga byteR0 REY sfé?h%hofgﬁe@ﬁleécéﬁleésl Agérts, and conprises
a radial lgy- di riegdeadhiabut ment nmenber 36, an abut nent support 38 downst ream

of the abut nent nenber di e bl.ock 40 (i ncor oratln an extrusion die 42)
upstream of the abutnenﬂﬁWE$iﬁe é@@mﬁéa prPEadsi®iy 30 - menber
- 44 upstream ofpeadiphetiye igrdove UﬁBhﬂmmwu ehdibd ﬁBﬁheLséétaonlmbegral entry
part 46 of the ﬁp&! es rGUaLe RS whi.ch extends
around the v\/nee(?slpi0 r‘é&eﬁbf vg ﬁﬁ%l % g% EI?% 3 ? ég Fet passage
50 di sposed txh&ﬂwkﬁﬁﬁilelf&ﬁﬂkﬁ&ﬁﬂ&ﬂ@@ﬁpé# 5210QOWﬁ§€ﬁeun$hsafar as the

_ front fage 54 ©ofgidve@ud R srtﬁm&re 365 thetoep%S%%%wayA has a radial

cross-section which in: the Figure 2 t he annul ar |de wal |'s 14

“and bot t om surdtEE TRE TS q9ﬂ§hbﬁﬁﬁve1f§° aﬁ&l h@’PHH§r1§u £iiBefabYf the
sai d central pogposintaly-ofitdeteshdarusto~cmitearl %&rfﬁhessaod abut nent

menber 36, die block 40 :%f%ég%ﬁay} %&%%a%%mg%qb 8n éé gpaéb-gﬁge of

SU|tany hard, wear-resi's h- Speé
lower pivot pin 26 extends around and cooperates

15 closely with approxlmately one quarter of the
periphery of the wheel member 10. The shoe member is
retained in its operating position .as shown in
Figure 1 by a withdrawable stop member 28.

The shoe member includes centrally (in an

20 axial direction) a circumferentiallyﬁextehding
projecting portion 30 which projects partly into the
groove 12 in the wheel member 10 with small axial or
transverse clearance gaps 32, 34 on either side. .
That projecting portion 30 is constituted in part by -

25 a series of replaceable inserts, and comprises a
radially~directed abutment member 36, an abutment
support 38 downstream of the abutment member, a die
~block 40 (incorpofating an extrusion die 42) upstfeam

- of the abutment member, and an arcuate wear-resisting

30" member 44 upstream of said die block. Upstream of
the member 44 an integral entry part 46 of the shoe
member completes an arcuate peSSageway 48 which
extends around the wheel member from a vertically-
oriented feedstock iniet‘passage 50 disposed below a

35 feedstock hopper 52, downstream as far as the front
face 54 of the abutment member 36. That passageway



16 ) . The shoe nenber is provided with an outlet aperture 58
which is~aligned with a correspondi ng aperture 60 fornmed in the die block

4Q and 't hrough which the extruded output netal product 61 (e.g. ar ,gfr>
wire) fromthe orifice of the die 42 energes. 15 : On r qt 24+8n
of

of the wheel nmenber 10, commi nuted feedstock ad8+tted to the inlet en

the said arcuate pass@%&""%yr‘éﬁi&&oﬁ%gg-%??fﬁn%ﬁé? Hx‘%ﬂ-é"ﬂng&’ﬁésé‘gfs 50
is carried by the nov gr OOVEé "Surfaces o e eel nenber 1M an
anti-clockwi se 20 - diefdatedobyadhesesnuilarrpgdrevaldsohy amd bekgam of

sai d ‘arcuate passagevay,A3ceald bt 366l grBhaked2angngoppact &kt o ffdB& 56
sohfﬁﬁslug of netal devoid of interstices in,the %8mﬁ% gectlon of the
passageway adj acent s&Td thee SHiidcieeRFra+nRPTELAY tGhejghog
continuously urged ungdemb@redid.pressure agai nst the abutnment nmenber by the

frictional drag of the noving g@ggrﬁéiﬁr%%ﬁ%BEnIhﬁé%gégﬁggreaié ﬁi@éﬁcié”“

to extrude the netal of said sl roug he~ori he extrusion die
and thereby provi de adiext4uded 3@cuateumpubepr ddusrevallihmade et shvially

the apertures 58 and G0 ig 428 rShQa1ERaRYr nard1di eebbocks ghDs pb& PEsS1 CUl ar
case, the output product cComprises a bright copper wre produced from snall
chopped pi eces of wi r 88881 constitute the said feedstock. 35

A water pipe 62 qgcured around tihe lshyer membe®- isngrol/idbé whte amnbetley
has an exit nozzle 64 position an ecured, he.si.d nber
that;lies adjacent th Rt ren&%oé’?’qu. g%hgqﬁggfbegfgha i%é\réé@%%g%gﬁ%ﬁen
the pipe is supplied wipertoow 68y fieamed inothier dée Alpek 6P smd cthuowaght|y

at 5 t he downstrea t ' i €6 i d
abuts the groove 12i:?%§§ga%gigwhgﬁgga %%Qbu%eﬂﬁﬁélmﬁ?ééubﬁ ds1hge?$'e2£end

of the abutment rrenberr‘{%r"@'-erl%? %&mgitihénbﬁa}tq%%% °t?'ﬂghtﬁla§f:gf4£ emerges.
15 On rotation of the wheel member 10,
comminuted feedstock admitted to the inlet end of the
said arcuate passageway 48 from the hopper 52 via the
inlet passage 50 is carried by the moving groove
surfaces of the wheel member in an anti-clockwise
20 direction as seen in Figure 1 a2long the length of
said arcuate passageway 48, and is agglomerated and
compacted to form a solid slug of metal devoid of '
interstices in the lower section of the passageway
W, ' adjacent said die block 40. That slug of metal is
25 continuously urged under great pressure against the
abutment member by the frictional drag of the moving
groove surfaces. That pressure is sufficient to
extrude the metal of said slug through the orifice of
the extrusion die and thereby provide an extruded
| 30 - output product which issues through the apertures 58
"~ and 60 in the shoe member and die block. In the
particular case, the output product comprises a
bright copper wire produced from small chopped pieces
of wire which constitute the said feedstock.
35 . A water pipe €2 secured around the lower



is generated) and ‘'t he adj oi ni ng surfaces of the wheel 10 . nenmber and
groove are directly cooled by the flow thereover of water fromthe jet
di ry towards them The die block 40 is provided with internal water *
pas (not shown) and a supply of cooling 15 wat er for envel opi ng the
out | product |eaving the die and exL&gcting sonme of the heat being
carri€d away in that product. But no such internal passages are formed in
t he abut ment anmﬂmﬁ'thﬁhw@oetm@méﬁweﬁdthaéfanhaxlﬁenbeﬁ1955ﬁot reduced in
the 20 int seiSédl%rH{] 4 HARViHAG danlodr Rdle WakRr oeo%bngnaermsaeéi-ng that

menber. |f d Sire e cooling of the appargtus y enhanced by
provi di ng codihiaiy Msera@ﬁtqeﬁﬁl &he gheglememhEThS per 52 88zaset o feed 'ﬁ)me
25 cool i ng s\vaileigrie® &d hﬁs saminartmleatpeppassage\p@yléa with the comminuted

f eedst ock. In t he P| ure 2 I t he, extrusion
zone adj acent c4 ﬁ%ﬁdk %l%e%%dlcé "gge’FégﬁFFﬁé #t al sl ug,

the outfut 30the qmwmamteams mm@e‘.’dtthler@@glmtem ermbesi whedeei#2 by the
pressure in thaty zane.aThah, 4o &L, o% ol@ctlé rtgeegﬁ,,ggge some of the netal

t hrough the said axial clearance gaps tween the side walls of
the groove amPRbes riéspedhivie dRvodiing °§’urt1h§cé‘sesf egd of the die bl ock and

abut ment ”erftwdutmewtme%ewcmere ﬁaonpeeh%hoar aasal by bHé'ﬂéat‘p in a

radial directjon to for .. In.order to

tr
prevent those SvBSHPL sattrqrer)s ad‘rdg\f\tﬂ?g at%dé’llna‘f%e %ﬁﬁﬁal 8%%5%8%?& a
pl ural ity of nteflﬁreavezmielgm@e ardi ddcteed lyeebbléd byetbecfiled on t he '

di ver gent vval_é rﬁ/%;mecpgsr[d&% tt%% ﬁq_lrgcqgﬁt lﬂo%ﬁr? the groove 12.

Those teeth are unlfor spaced around t’he wh menbe e teeth on one
of the ) themn.

The die block 40 is provided with internal
water passages (not shown) and a supply of cooling
15 water for enveloping the output product leaving the
die and extracting some of the heat being carried
away in that product. But no such internal passages
are formed in the abutment member. Thus, the
strength of that member is not reduced in the
20 interests of providing internal water cooling for
cooling that member. |
If desired, the cooling of the apparatus
- may be enhanced by providing coollng wate"
sprinklers 65 over the hopper 52 so as to feed some
25 cooling water into the said arcuate passageway 48
with the comminuted feedstock.
In the Figure 2, the slug of compacted
metal in the extrusion zone adjacent the die block 40
is indicated at 66. TPFrom that metal slug, the output
30 product is extruded through the extrusion die 42 by
the pressure in that zone. That preesure also acts
to extrude some of the metal through the said axial
clearance gaps 32 and 34 between the_slde walls of
‘the groove and the respective opposing surfaces of
35 the die block and abutment member. That extruded



wal | s beihg disposed opposite the corresponding teeth 10 on the opposite

wal . |.f deSired, the teeth on one wall may alternatively be staggered
relatlve to correspondlng teeth on the other wall. In operation, the %:)
inclined surfaces 72 of the die bl ock 40 deflect the extruded waste st

68 15 obliquely into the paths of the respedﬂkve sets of noving teeth
70. Interception of | | t a,pi ece
. (%:ﬁ’?%or %‘Pi&faﬁ IR 83 PN DP\A 'EQ 599 Hﬂ‘gﬁg?én tp

of that strip to be e torn a fromt e extru
the clearance gap. T Pms%%?ﬂﬂﬁ) ﬂﬁﬂ@éd°§tr fpashi'e réﬁn@@@eés

soori"as they extend rwlﬁléWe-fﬂrtmwmsm ke diffseigroniag ByoalEPyEENgo
tooM .. In this way t revented.fro unnanagﬁable

ash" reac
proportions. The salgh?% i% %R9r1?é%kﬂirt§)ﬁﬁ¥ glgqusve‘é YBe
secured in any s&tisféﬁmenge&nmﬁﬁﬁh(ﬁﬂtdne\duaﬂ*eﬂewhethOd1eeggehy wel di ng.

In the Figures 3 and ﬁ- ? g@ovgé(u htéﬁﬁﬁ¥ ﬂu&%eqbensgg?oﬁgggﬁ ygngers to

appropriate surfaces her’ for s sal
In those al ternative ‘@m BRIt - tHPéw@@t draedih agef yadfosmlyhepranesd

nmenber 10 cooperate Vtie@u&@rﬂeémm%pgﬂewéta,paﬂxestﬁefeaemesnofonehefcaaeer ating
shoe nenber 24 mhereby i e%fect ontrol, of t
ERe

desired way. In 35 Rq%ﬁﬂ1939(ﬁ%ﬁ?egiﬁocﬁf6ﬁ* ﬂnglﬁﬁréFﬁth
transverse or akDal donethe ovppasitd wdll.s iIft aerecdptedd Ihea teadhabhyone

projecting tooth whereipafhy Netsdlaan iy 'baesfgeg%gteq ed 20RUshLEMbe

extruded netal in the associated clearan gure

4~fhe flash is cause@lot‘be@?%@i?gaﬁﬁ@ﬁl%eﬂtﬁ ddrsirowalds in the case of
Figure 2), but is Intercept ed byn tRdda tMYCh 4He0) 19 ihddl Bllr¥abeamybher

surface of the wheel _Eregb ie Olocfl?udlaie uesctr %%eoresxttrr& edwwlalstepg%rlps Egr

15 obliquely into the paths of the respective sets of
moving teeth 70. Interception of such a waste
strip 68 by a moving tooth causes a piece of that
strip to be cut or otherwise torn away from the
extruded metal in the clearance gap. Thus, such

20 waste extruded strips are removed as soon as they
extend radially far enough to be intercepted by a
moving tooth. In this way the "flash" is prevented
from reaching unmanageable proportions.

| ~ The said teeth do not need to be sharp, and

25 can be secured in any satisfactory manner on the |

wheel member 10, e.g. by welding.

~ In the Pigures 3 and 4 are shown other
teeth fitted in analogous manners to appropriate
surfaces of other forms of said wheel member 10.

30 _'_ In those alternative arrangements, the
external surfaces of the wheel member 10 cooperate
with cerfespondingly shaped surfaces of the
cooperating shoe member 24 whereby to effect control
of the flash in e:particular desired way. In .

35 Figure 3, the flash is caused to grow in a purely

- .



10 It may be desirable, or even necessary, to treat the extrusion
product (wire 61) issuing fromthe continuous extrusion apparatus described

abgwe<in an extrusion product. -treatnent apparatus before passing it to a
prodicy collection and storage neans. 15 Moreover, it may be desirable
or ntageous to treat the extrusion.product whilst it still remains hot

fro~: he conti nuous extrusion, pfocess in which it was produced. Such a
treat ment appiF&R8¥eHE§, OF of* gliﬁﬁﬁﬁﬁQﬂ-%ék%}r%ﬁdﬁg to provide the

extrusion pr Oduebgmbpbea bptberadiallly ferejdcting aomofh nivte {duporexanpl e, a
drawn fi nish) r | f e ' e . Such a..
treat nent appgpggué9%%§ g?sgl%gﬁugégifggréégy(ﬁ§&¥E¥Qﬁfé¥§ea 5 tiﬁ%g,

from the sanemetalj hnotheexssociaheproberrande nigaped products of various

appar at U2 may comnrise. Lol SERECCE: FE FLES, Y AR (P S & Tleion
product is fiP§thﬁFB§8e@i§%Bt§9n' 2% heh thavreshRt Tedor) to provide a
s?i d fihni shedpptogacintérdesteddbpi zesth Oblelcooer o ol Qraadlltal]iyt yl. OIThe Else

of such a tregtnent, appar t {1 usign product woul d enabl e

t he continuou r8§t&h [ Hrg%§g4é?o%ﬁ$ﬁ%h%€ﬁtﬁ%ﬁ&ﬁg-e trusion 35 appar at us
to be retained in serviBerfveriousnyesspes i thkHefiore dppaary taddr -12-
by wear Ton serys Bay B S o e i T T e,
readily and sB§§6P$§°FnPEP@“éﬁgzﬁérﬁhé}gb§sﬁ¥#iﬁl @ Fhut put product of
di fferent gaugentinhenanertaagdion Spparatasidyséeibel piwshgerh idipt ead. One

Sxanpl e of 3 SEHhBYSHSpRAALYE PR SYSLAL LRSRIPAIS Nk A GNP 1S
it to a product collection and storage means.

15  Moreover, it may be desirable or advantageous to
treat the extrusion product whilst it still remains
hot from the continuous extrusion process in which it
was produced. '

Such a treatment apparatus may; for

20 example, be arranged to provide thé extrusion product
with a2 better or different surface finish (for
example, a drawn finish), and/or a more uniform
external diameter or gauge. Such a treatment
apparatus may also be used to provide, at different

25 times, from the same continuous extrusion product,
finished products of various different gauges and/or
tolerances. For such purposes, the said treatment
épparatus may -comprise a simple'drawing die through
which said extruéion product is first threaded and

30 then drawn under tension, to provide a said finished
product of desired size, tolerance, and/or quality.
The use of such a treatment apparatus to treat the
extrusion product would enable the continuous
extrusion die 42 of the continuous extrusion

35 appafatus to be retained in service for a longer

~ period before having to be -




and an extrusion product treatnent apparatus will now be described mﬁth
reference to the Figure 5. 10 : Referring now to the Frqure 5,
the system-there shown incl udes at reference 100 a conti nuous. rusion
apparatus as just described above and, if desired, nodified as '{escri‘bed
bel ow, the output copper wire produced by that apparatus being 15

i ndi cated at 102, dgb%¢®g@ﬁ#éhﬁp%¢ﬁQ) heieKappadive 04 erremenddadi Ags

its gauge to a desr re&liéowérveweaa@ye@ ByE R DN 10 S@H\lll%\é dewoe@olRe,
aroupd which the wire @gﬁses a.% of tines before

accynmul ator 108 to aS¢oh|2rtHagte Pparatus may epdll"” ;18e€F 8 266 i s
couﬁ?éd to the outputasdagpeedibn Eﬁtﬁmahangedxnwhﬁrahﬁ(hb Ehabileoaa

ener gi sation is provi t ar,
Tatter s rosponsi ve PSrpaf RFERICE of & ¥ ity Ma S RILR ALY, pll7 g
wire 25 t ensi Bn seﬂB@lilIBtth%hP@@Qﬁ&ﬁﬁ;Iﬂﬁiqad%e 102 at a position

bet ween the extrusion apparat usgdd0leedithid 121 di 1ol extRhaWainch
provrdes as said first stg % an electrical signal dependent .on the tension
8Y8hEBu

in the wire 102 at th ngerpPER bidg (A i Egiuou TH8IOM 6@PEIAF UL
(b) a second electri cahdsagneitﬂri’@mierpnmrhdtr maﬁnmmeraqiparrataenmallaaw

whi ch nmeasures the te EP?bQ& &{@Hrgéféjégégst %ﬁéa hsuextrusion

apparatus 100. The con apparatu I hcor por at es nction
generator 124 whfPch is r esponsr Referring meecohdha dignrset dne)thsi gyaten20

and provides at its thaid- sRHRUInEldLes tak 44‘1!‘&%*?&@%60 @Al otitdRRous
representative of the yield stress tension for theéf icular wre 102 when

at the particular tenﬁéFEPﬁ?%nr%ﬁﬁ%ﬁﬂﬁﬁ%xﬁ?nﬂ45ﬁaQf oye and, 1f
(tenperature) signal. deihaédthmbdleiectasoaéssrgbed delow ,S thiepplutatitas a

reference signal to aeSBHBﬂréipé produced by that apparatus heing

15 indicated at 102, and being drawn through a sizing
die 104 (for reducing its gauge to a desired lower
value) by a tensioning pulley device 106 around which
the wire passes a plurality of times before passing

_ via an accummulator 108 to a coiler 110.

20 The pulley device 106 is coupled to the
output shaft of an electrical torque motor 112 whose
energisation is provided and controlled by a control
apparatus 114. The latter is responsive to (a) a
first electrical signal 116 derived from a wire

25 tension sensor 118 which engages the wire 102 at a
position between the extrusion apparatus 100 and the
sizing die 104, and which provides as said first
signal an electrical signel dependent on the tension
in the wire 102 at the output of the extrusion

30 apparatus 100; and to (b) a second electrical
signal 120 derived from a temperature sensor 122
‘which measures the temperaturé of the wire 102 as it
leaves the extrusion apparatus 100. |

The control apparatus 114 1ﬁcorpo"ates a

35 function generator 124 which is respon31ve to said

second (temperature) signal 120 and provides at its



128 (also part of said control apparatus) in mhieh the said first (tension)
signal 116 is conpared with said third signal (yield stress tension). The

‘out pup/( 10 signal of the conparator constitutes the signal for : *
contr fng the energisation of the torque notor. In operation, the torque
e

mot or nergi sed to an extent suffrcrggt to maintain the.tension in the
wire | eaving the extrusion apparatus 1007at a 15 val ue which lies a
- predet er ni nedoatpuht chetvitt dethied debecestcakrsigom¥or the particular wre

o ok fle PAr L CHLR bEARAESLUI Brabnuhy £b14 Lok EAYE S 4L G0l e aPPar atUS.

Whereas in th escription ab ogg erence en m to the u;
of a water JePaFﬁicﬁéﬁrrﬁbthe béR Rt hE%%ePatﬁkF“ &% s of other coolrng
l'i qui ds (or eyefpepatupg gagesseﬁwadbjaetuseglawsw@dhd Even jets of

f d r.di th
T sher eovi n SERRERESBTRE BFRRATE o THEE nERLEVEL SREAIHh (DVEBEY shoul d be
noted that:- (2P tieesupapind 8s aheefeadnqg sitigmalite. atdmmpanatm@ or

.. tearing edge) ?g %QEQ°tPQ}?U?f %? % ?§§r8£ %%Qi.tﬁg)lfgu%ﬁg%ﬁrmedesrred

flash renoval function cl earance between the
tip of each t&bensaddafdreke(hanaien) spgnalnhie u##a%%ﬂk#rQ4u¥¥ﬁhﬂn onary

shoe nmenber 24aiig eatrerstgﬁat (ymdmsS&Sess tyﬁmﬂy MHe Gy than 1
to 2 mm, accordin appayatus; (c) the

des th
greater 'Phe nﬁﬁﬁ@glontEg?hcgﬁgﬁgﬁ%groﬁﬂﬂggagﬁkg?dgh%fsf menber 10,
the snmal |l er webhtbellhsgl thgt asepgisdt ash"of etipe ckbiyueandtdr.  toot h; (d)

the teeth may be nmade of,ap¥esHtigh! €tne torque motor is energised
'to_an_extent sufficient to maintain the teasion in
the wire leabing the'extrusion apparatus-IOO at a
15 value which'lies a predetermined amount below the
yield stress tension for the particular wire at the
particular temperature at which it leaves the
extrusion apparatus. _
| Whereas in the description above reference
20 has been made to the use of a water jet for cooling
the abutmeﬂt member tlp, jets of other cooling
liquids (or even cooling gases) could be used
instead. Even 38t8 of appropriate liquified gases

may be used. .

25 Regardinthhe flash-removiag teeth 70
referred to'in the above description, it should be
noted that:-

| (a) the shaplng of the leading edge
(i.e. the cutting or tearing edge) of each tooth is
30 not crltlcal as long as the desired flash removal
function is fulfilled,
(b) the worklng clearance hetween the tip
of each tooth 70 and the adjacent opposing surface of
. the stationary shoe member 24 is not critical, and is
35 typically_not greater than 1 to 2 mm, according to



fromfeedstock in | oose particulate or communited formis considé
enhanced by causing the radial depth (or height) of the arcuate pasSageway
48, in a pressure-building 15 zone which i és™mmedi ately ahead (i.e.
upstream) of the fronttfecepded fife des ighitofenhenapparals;t o di m ni sh

relatively rapidly in a preferre ner_in.he.dir ' fo L i on_of
t he .weel menber 10, for exanpl e(dq)g&ctq%ee é%%‘lzalerﬁariseerr [ q‘leug‘t%lgtggdgifnt?%ggd%&fﬁﬁs.
20 - The rampuableaa & ideoci 406 yhaeelangaberoibe the smaller

circunferentially co-exiensiyerpd tied nenri1ahgrt hensdkd BLOgLERSI Ve
reducti on of the radi S\T dept% of the é;'?‘tcsuate passagewai}1 IS acki eved by

appropriately sha—‘bi ng %R*iur f ace 40A of the die block that faces 25 t he
bottom of the groove 12 in the wiEelthenzeathlhayThat nadef aceadPAsai thbkedi e
bl ock i's preferably-shﬁp‘? in a r achi.eye_ji he id zone,
when the apparatus is opee&a g|11'r1’g,(£g3 gesd?;ég'gl?&%én gle’f Ite8§v\ipglttpgxr"h ﬁ?gt :

closely resenbl es 30 t hat whi ianyacenaiesd emve medsodgofnseeuningetibe ock

in solid form In the guafieldiedRMGEITE Renble-UnbiabedusBat he draw ngs,
that surface 40A conprises a plape syrface ich I's inclined at  a_suitable
small angle to a'fangent to theqﬁ’cﬂ tagﬁld'ftYB\gP thenapprsaiEs159af et t ¥epoRhit

pf’\ﬂg_“ont act with the akdoeytavimroatpdt attirusibnoptroiace Bdom feddatockoim
abut mont renber 36 t hatoies Gty g gcdaihieR F8FaTiE o Ghel dEranly
pressure, to (b) the remfiaficesy dys-csasiingnyhearedisl drpthatengeesghil of
the entry end of said fhe arkiliftd ipadsaewde 482d1ial aCHPe8sasELbHRT1AENZCENT
the 15 gone which lies immediately ahead (i.e. upstream) of
the front face 54 of the abutment member 36, to
diminish relatively rapidly in a preferred manner in
the direction of rotation of the wheel member 10, for
'example in the manner illustrated in the drawings.

20 The removable die block 40 is arranged to
be circumferentially co-extensive with that zone, and
the said progressive reduction of the radial depth of
the arcuate passageway is achieved by appropriately

&«j shaping the surface 40A of the die block that faces

25 the bottom of the groove 12 in the wheel member 10.

That surface 40A of the die block is
preferably shaped in a manner such as to achieve in
-the said zone, when the apparatus is operating, a
feedstock metal flow pattern that closely resembles

30 that which is achieved when using instead feedstock

' in solid form. In the preferred embodiment
illustrated in the drawings, that surface 40A .
comprises a plane surface which is inclined at 2
suitable small angle to a tangent to the bottom of

35 the groove 12 at its point of contact with the
abutment member 36 at its froant face 54.



e ewme—————

LY

upstream end of the die block 40) is equal to the ratio of (i) -the apparent
,denS|ty of the feedstock entering that zone at said entry end thereof, to

_ density of the fully-conpacted feedstock |lying 10 adjacent t he
frong ce 54 of the abutnment nmenber 36. In one satisfactory arrangenent,

¥d plane surface 40A of the die bteck was inclined at- an angle such
that the said area of tgg %but nt . mer li g IS ix ose

feedstock netal at the eREruéi'8n®pr8ss ?% ¥ aaﬁa? td thetfhafie f the sai ¢
radi al cross- sheti dhal ratéa of th phesagemagf48ha1abmmmenmrgemhebof sai-d
zone (i.e. at <ih stize ok At o 2 I f
desired, in an%aﬁtggngtlggbgggg Fﬁe?ieg goggrﬁgﬁglo t e di e bl ock faC|ng -
t he bottom of eXkEUSLEEy@TESSHES bEQ} hEVi B8 radiad %ﬁ%ﬁ%TS¢%ﬁ%9¢%klto above

over only'a ge&e@eernamb zhsebgewbycﬂﬂfQteﬁhéaéﬁheﬁgéﬂdm@fcgaﬁ%te”ds from

th t di e bl ock
Iy?n;a:néegfaggsg]ng§Ceﬁ the F?ghﬁifac88%498?p 8 %%h?ﬁ%%?eWE%ger gglng :
provi ded. wi t hupssuebacenthatf hhesdparaﬂbek ¢0) dabstaalitdlyhearallel) with

t he botton1of qurQOYﬁglghGBQgp%§°ﬂt deqslt T$?Sg§ga%g gﬁratlon of

the die bl ock "3 °nCo gr oov ron1 e sald shapi ng of
the surface 4GAtesfiag ddatozabgvet §é#@e§ﬂérxoeﬂé thereof nckeakkt) physi cal

resistance t0theeduaw@mgedfe%héueummyoéo&baébeaOf@bwgtaeﬁaiyi g ough the 35
cl earance, gaps 32 and - feedstock netal

going td% he BIHIREENN 8@ §u8ﬂtfk&§ﬁ ﬁé Q?eﬁbﬁyapﬁaﬂﬁﬁﬁ Mor eove-, that o/

penetrati on omemberdBé&.bl ock into the groove 12 results in reductions in

(a) the redundant work ggng,an bRe SFeadspoky -LRYehDS: PR o Qla T ash

produced, and (c)
_plane surface 40A of the die block was inclined at an

angle such that the said area qf the abutment member

15 that is exposed to feedstock metal at the extrusion
pressure is equal to one half of the said radial
cross-sectional area of the passageway 48 at the
entry end of said zone (i.e. at the upstream end of
the die block). _ | '

20 - If desired, in an.alte?hative embod iment

' the surface of the die block facing the bottom of the
groove 12 may be inclined in the manner referred to
above over only a greater part of its circumferential
length which extends from the said upstream end of

25 the die block, the part of the die block lying

' immediately adjacent the front face 54 of the
abutment member being provided with a surface that
lies parallel (or substantlally parallel) with the
bottom of the groove 12.

30 - The greater penet ation of the die hlock 40
into the groove 12, which results from the said
Shaping of the_surféce 40A referred to above, serves
also to offer increased physical resistance to the
unwanted extrusion of flash-formiang metal through the

35 clearance gaps 32 and 34, so that the amount of



pressure. Furthernore, the choice of a plane working surface fljor the
di e bl 6ck reduces the cost of producing that die bl ock. Were&gs— t he
‘above description, the wheel 10 menber 10 is driven by an electric
driving notor, at speeds within the stated range- other |ike-operating

conti nuous extrusion machines may utilise hydraulic driving a
operate at appropri atfeedsivedly Reel 3o iR Po the formatiga gﬁegﬂﬁgrgg 2he

to introduci ng additipgapr696ly nGedwded. | Mardde: passade weyeAgatiiant E
sprenkl ers 65, hopper, 52 and S £ , ch. Adi 4 | ijRg water nmay
&5 §%a¥8€%§§3.}t500? tr?éJré‘:l Li0NAlsaqa! 1R
[

5 * the bendi ng nonent inposed on the abutnent nenber by thedfitzl under
0

be ~Lat roduced into t hig exa e, Vvia a passage 67 forned in
20 the shoe menberr@dyctioaspbsitabnthe wgAwH sl dv9fds SRR P8 i | | ed

with particulate feedgtogksodilt @BLW&W:& e U gt ddeeddt,oahat enei n
I's not yet fully conmpacted. It is

i el ieved that the hi ef i chal.
cooling effects Provi 888 B§nfhBEpPRUGHE Vﬁ?/%?ﬁ‘% o’ awesgaq{)é'n%ﬁﬁar"{gegqb?'f% m
the fact that the heathabseth®duhyea passswiet heFwhided raoerehertheyiopice of
tenporarily adjacent the,h tgk..Ln nf 4 | O I Usiiucaim
of the abutment menbef P%agg Gg'g%ﬁ%e?égf%ﬁgt%Oﬁeﬁéﬁgém%ﬁi%%gﬁbction and
rotati on of the wheel thenbes} pfonrehacingt tbaheli® BLRYHI i ng zone situated

downstream of the abutment menb@herkBsWhCHn608bLRg TOHEr Pp €N OUtshes yiE gL
of cooling fluid is caused to fl ow over rel ative%é/ Jggrged_areas on}‘oé he 32&
wheel nenber pad§ ng BSPBEGHT1PhAE EBOVPRGPEOAR BOFQENLC ARiVig JIGKqT

t hef ef rom a high properddeds afithlia haat sahsedbednby, t bthehekikereoparating he

hot extrusion zone. l%o% E%u%%%lgg rﬁgggna838§§nég ﬁgf M@Pfise hydraulic

| driving means and operate at appropriate running
speeds. _

15 As an alternative to iatroducing additional
cooling water into the passageway 48 via the
sprinklers 65, hopper 52 and passage 50, such
additional cooling water may be introduced into that
passageway (for example, via a passage 67 formed in

20 the shoe member 24) at a position at which said
passageway is filled with particulate feedstock, but
at which said particulate feedstock therein is not
yet fully COmpactéd. _

It is believed that the highly beneficial

25 coolihg effects provided by the present invention '
arise very largely from the fact that the heat
-absorbed by a part of the wheel member lying
temporarily adjacent the hot metal in the confined
extrusion ione upstream of the abutment member is

30 conveyed (both by thermal conduction and rotation of
the wheel member) from that hot zone to a cooling
gzone situated downstream of the abutment member, in
which cooling zone a copious supply of cooling fluid
is caused to flow over relatively large areas of the

35 wheel member passiag through that coolihg zone SO as



5. menber is less restricted, and relatively large surfaces of that
menber_are freely available for cooling purposes. This is in direct
-cont jig to the extrenely small and confined cooling surfaces that can be
pr @v directly adjacent the extrusion zone 10 in the parts of the
sahNd - shge nenber (i.e. the die block and abutnent nenber) that bound that
fon zone. As has been ment i oned Ablove, the cooling surfaces that can
be provided iy tdoseadarise fdfrse\enelgh |irogoad tioh 2ifz&hly hebe need to
conserve the lg _ chanj.cal stren tqi_ot tﬁgfeé%ﬁ;ts and .so enabl e them
to safely w thRPARRFT HRY &5 U TH: Ur ¢ exXdlT &P Yo FHMER %Fhe conveying
of heat absorieme by the wheel nenber to the said cooling zone can be <

greatly 20 enhanced By {hes | Q6O 205 A ddbeidl A RgR! Jiprdaer of netals

havi ng good t her nal ponduct|V|t|e§ and good specific heats (per unit

vol une) .5 Howeeirbe i i el et 2o tF ifierd, matbbeie lartdvedgad@igeot provi di ng
adequat e nmechgprfabeSt6LNEHdt némbdannd MR dlvai IYIeNF 026 met al s,
(e.g. tool steel 2 it has relat'velwaaor eat transnm.s i%n @goperties.
Thus, the abi???i- B8 PREPIFER 1% ¢ LOVEF hERTRESE,t8 ¢861i ng zone
can be great | gxtnémaypdsiyll ntod poowfimegd icgonimelsunfiaces dhatteel nmenber an
annul ar band of, a,0ehaly feq dfA NG, AP IR e WA R0E
transm ssi on properties, for exanple, a and of copper. Such a thermally
conductiQe babd #a§ pentenPEnthe RIik IS ARMRE W la® -arfhfl &ieband secure

in the periphgiycpfakdeasethlerbapdnt@rpeinantboind thidteleitatiston ;
constituting, at |lea I n_part sal d wheel nenber in

t the part -18- qof
which the saj #ORPr c AP haRt bosH AERVEOTL (ARIHRY (TS RASE i th the shoe
nenber) the ssudfpessatieatycdnSe provibss nherloseheantts wxieon product of

the geverely limited in size by the need to conserve the
15 mechanical strengths of those parts and so enable

2

v

them to safely withstand the extrusion pressure
exerted on them, ' B
The conveying of heat absorbed by the wheel
_ member to the said cooling zone can be greatly
20 enhanced by the incorporation in said_wheel member of
metals having good thermal conductivities and good
specific heats (per unit volume). However, since the
said wheel member, for reasons of'providing adequate \;j
mechanical strength, is made of physically stirong
25 metals, (e.g. tool steels), it has relatively poor
heat transmission properties. Thus, the ability of
the wheel member to convey heat to said cooling zone
can be greatly enhanced by incorporatiag intimately
in said wheel member an anaular band of a metal
30 having good thermal absorption and transmission
properties, for example, a band of copper. |
Such a thermally conductive band may
conveniently be constituted by an anaular band
_sécured in the periphery of the said Qheel member and
35 preferably coanstituting, at least in part, the part



5 “machi-he is of a nmetal having suitably good thermal properties, the
said theemal |y conductive band may be conmposed of the sane netal as the -
iétrusLondprodugt (ﬁbgddcgpper). lB otherlcazeg, sai d the&nally[cong '
and may be enbedded in, or be overl ai y, a second annul ar
whi ch second band is of the sanme netal as the gx?gusion product of t
machine and is in contact wwth the tip portion of the said abutnent nenber,
the two bands being ofofdiseridr sineedemgmperign which the saidptal s which may
be used for the said theidufrer@IAUCHR vRand Foenstl €6t ol PabAVRifn the
hi gher product of thernal conductivity and specific he er unit vol une
t hanJ ool steel, and iKAULRED €0f3hﬁoﬁPﬁ Pgﬁsagﬁyéﬁs?%G?Order of said
hi gher 20 product): - Copper, Isi lcases wheylel the egokbdsiehuproduet of the
tungsten, rhodiu i ridi I u t Is A d,LLen ate
at which heat car be g%ﬁ#g§§£q§§%§§Q Ebgéghggoﬁﬁg}ﬁé??%ngnﬁﬁégisggﬁgﬁg
fromthe extrusi on zorRrarettesoodinengaidndhesngdpangeniughivaebaadimay be
cross-sectional area forfpgtsdaand tardsiamel RetaaSed Biel 8RELASIHY pPSduct
cross-sectional area. ,Thus, for a.given cross-sectional dinension neasured
transversely 30 of (& ciGWBfdrence of the wheel menber, the greater
the radi al depth of a said bandIn kdhgreasest,heaidt éhetrnabilghchadtchivé be
conveyed to the Gooli t 3 [grbgL. Lahi @ngy haye
That Tor o seid G5 RECHRCAS SiptiRte THICBE b0y TaL 8 By T o BEOHE
- and ja speed of rotati GRBILa0 R, aibdch ssicondndendl L§- edntibet peRe bapkR bf
copper having a radi alag s -S@GisQRnOpridaskares the nabRin& afd £oNYLYI ng
heat fromthe extrusion zone to%h; sai.d cooli n%nzgl}etge salgx tage vvhggl

menber, by virtue of iT¥YafthMidh dgdip portl utme
member, the two bands being of different metals.
15 Metals which may be used for the said

thermally-conductive band are selected to have a
higher product of thermal conductivity and specific
heat per unit volume than tool steei, and include the
following (in decreasing order of said higher :

20 product):-

Copper, silver, beryllium, gold, aluminium,
tungsten, rhodium, iridium, molybdenum, ruthenium,
zinc and iron.

W The rate at which heat can be conveyed by

25 such a thermally-conductive band from the extrusion
zone to the cooling zone is dependent on the radial
cross-sectional area of the band, and is increased by
increasing that cross-sectional aréa. Thué, for a
given cross-~sectional dimension measured transversely

30 of the circumference of the wheel member, the greater
the radial depth of a said band, the'greater the rate
at which heat will be coaveyed to the cooling zone by
the wheel member. ' o

Calculations have shown that for a said
35 wheel member having an effective diameter of 233 mm,

RE s 0 —Ltnnc oS SNV PURIE L i rﬂ?;nl.i‘mm




varies in the manner shown below with variation of the radial depth or

‘ext.efity \o

whi ch a said abutnment (36) cooperating with the wheel

menber

gXkes into that copper band, that is to say, with variation 10 of

circ

| thickness "IT" of the copper band that

sai d copper banafggégggdgéﬁhFéF$§§€%a8§n{0pﬁﬁﬁs 4580 i%%qfl) of the whee

- nmenber.. an i nB&

e circular”con

radi al. cross shetrmedlyHenvducthuer handl cfroopprerchsving arvadial of the .

copper band vati,gs-58

"T" of copper

A (sq. mm
5.1'1.5 5
27. 4

27, 25_ 3 Ovaries in thg?ﬁaghgr §Bogn below with va?ga%ioaoo
* practical arr

thickness T o
operating at

mnm di aneter a

kW by cooling
provi di ng at.

rate indicate
2.3 kWas ar

15

c
at the bottom of said groove

: 12). 20 - 14 |
heat from the pxtgppignpzone to the said coolimgpone

by the wheel me@iBe¥, by virtue of its rota#idh Galone,

&hgemediahadiepyhsachestahtetonehbeh ansaid 2abwbment al

sai ‘ speed and extruding 3
ﬂn§°s§ééa_SPPESG,HQBﬂestB%F h?nﬁ?e?aﬁe

% I n one

f i R . . 12). wh
9] et ihpiuts e botlonghuse fosbonyend o), when |
a‘t”-%s"%‘gf?‘%’cﬂ%d from

the wheqlp menfygr tard radyblenhicRibes Pm”SaEdtﬁeobpreioﬁﬁn@ttﬁatate of 10
|

wat er fl ow t | 9 rate.of 4 litre [ mnute and.
J at rrBesss atoupp Rostey B Ebg) adifnclsrwetgtrrhtelone a et
-20- vel oci ty grooaepr{éR)rat EheseOBaleniletipes wenat basdhi enheasabktraction
e . s " ¢ _
SoRRE POl Hay AR FILAOLhOPafpRbpRE ERPEs Alefpla 0 OF SO
conducti ve basdeedne ofdjthcemhefReBeDRERHER interface of generally

circular configuration as seen in a radial cross

- section. Hence, the radial cross-sectional area "A",

20

25

30

35

G -

of the copper band varies in a non-linear manner with
the said radial thickness "T" of copper at the bottom
of said groove (12).

T (mm) A (sq. mm) R (kW)
1.0 : 18.0 5.1
.5 22.7 - 6.4
.0 27.4 - 7.7
.5 32.1- 9.1
.0 36.8 10.4

In one practical arrangement having such a
wheel member and a 2 mm radial thickness T of said
copper band at the bottom of said groove (12), when
operating at said wheel member speed and extruding
copper wire of 1.4 mm diameter at a speed of 150
metres per minute, heat was extracted from the wheel
member and abutment member in said cooling zone at a
rate of 10 kW by cooling water flowing at as lov 2
rate of 4 litres per minute and pro?iding at the
surfaces to be cooled in said cooling zone a jet

?

remai ns at the bottom of
unferential groove (12). Fhese cal cul ati ons were based on a-

ation as seen in a

%g?ﬁ“bk}ﬂﬁéhaHBD”Eﬁe“éébethﬁ"Sé%chéﬁﬁﬁg&néhiCkne%g;__

-



‘parts, and the abutnent nmenber, induced by the tenperature gradient
exi.sting between the extrusion zone and the cooling zone. This nmeasu
rate of extracting.heat by 10 the cooling water flowing in the c
‘zone conpares very favourably with a maxi nrumrate of heat extracti
sone 1.9 kWthat has been found to be achlevaka-by flow ng coolin

in the pri t t hr pugh. i nt ¥ formed |
the abutment merber. FRHOT LS ShIRE AL 10h T B e Re B3PUERer act i ng

heat from the wheel. nenber. and Bibis neert nextmact ivs atat e daldiieg tesn ¢ hads

found to vary with Vaﬁé?%iQQSO;eééﬁaﬁékfﬁ§ﬁ°gé£3¥%)ﬁ?@?a Oveuggéw%%e%ogg

thled to that zone e extrusion | ne erence
e drawi ngs was eguippBdasor Fesubh fikns QQﬂﬂ%FRMQW1Q¥:hﬁ%T through

ther mal | y-conducti ve pradsefd coppBlict iWe cbadlpndries ﬁyfwe-w wheleqr @eadefd i N
25 Figure 10, and |ndtc at ed or convent ence only d tH“ﬁ lLi ne form
in Figure 2. (It shouP@T ﬁ'n%?%d 893 *ﬁ%ﬁﬁQ&%?%ﬁSc? Y& &M he

copper: band 74 is reptespatethire grhddid¢ntheefimtiing hee tiwesns wves @xteaisiional
vi ew taken on the sec%hgg gﬂglﬁﬁéegﬁbflgg %Pq{%gure 10 at I1-11.) As wll
7

be understood fromretréerence e said copper band had a
radi al cross section of U shapél hmmammlm@j ahextantda & derdmdy6 of

the Clrcum‘erenﬁbal 9{;98V60321ﬁ§dw@§<é1€nﬂf‘&dﬂgétrﬂ‘@héﬂb&&lfi@rz%'dee' si de

wal s of 35 . that groove ure 7 shows in a view simlar t
that of Figur.e 2 a nBARPRESSi BR™Hf RN gﬁ%@%x Wbt MaKinum, nagg of hea
mdeli fication, a solideatnataiohantl Fémef1 cHppertety iy oeaubLoamid dlol pe

rectangul ar radial cr gag3 ofan1eSE! bER | fg BHS s LA £ AREDATH Y
manner through internal cooling passages formed in
15  the abutment member. '

_ Figure 6 shows the way in which the rate of
extracting heat from the wheel member and abutment
member in said cooling zone was found to vary with
variation of the rate of flow of the cooling water

20 suppiied_to that zone. |

The extrusion machine described above with
reference to the drawings was equipped for the
practical tests with a said thermally-conductive band

L of copper, which band is shown at :eference T4 in

25 Figure 10, and indicated, for coavenience only, in
dotted-line form in Figure 2. (It should be noted
that Figure 2 also depicts, when the copper band 74 . .
is represented in full-liae form, the transverse -
sectional view taken on the section indicated in

30 Figure 10 at II-II.) As will be understood from
reference 74 in Figure 2, the said copper band had a
radial cross section of U-shape, which band lined the
rounded bottom 16 of the circumfereantial groove 12
and extended part-way up the parallel side walls of

35 that groove.
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cooperatlng steel cheek nenbers 78 of said wheel nenber, so as to be driven
al d cheek nenbers when a driving shaft on which sai d cheek menbers are
is driven by said driving notor. The band 76 10 has, at | east
y, a small internal groove 76A spanning the tight j oi nt 78A between

cheek nenbers of any of the n& of said band 76 dgilng assenbgg of the
wheel nenber 10. 15  EFENTEENSEAYS AdsPoVdEHi BARILATT 5RetNeER°ENd 78B on
sai d band andiﬁhﬂﬂ& e b aicd ifdepedbny effy ther wheezamembeastewnbl gnand .

dlsassenbly of f¥“ﬁ}d¥¥t§}ﬁqf thg ggﬁqgrgg gﬁrlganthsc Ecgg@gggntlal

groove 12, orne pp otal nci ng thé.
shoe nenber Zmamiﬁﬂ &tﬁ?ﬁﬂﬁﬁﬂﬁ1&1ﬁ326996ﬁa€é§afhéaééﬂlpﬁé@?sof the rotating

wheel nenper HpetSidmsd %OQHM tﬂite atnldp cqfamtpea aeuhﬁ@my Hstmeén% into

cont act vmththep(}ég_pq_\} % her eb s{ % gaﬂ t he
copper band prSFREEHWEE, S §§B‘er°“@8“f B’Ff?\ §an §r8 v8aid ¥pe n Figure 8
. shows an-al t emfeaibere fsar msoft os &ied dnddieh (bgtsaridobhléegumemisersnwhbnch
alternative the 4 %’E? ggxa‘i‘%”%cwh‘i%hb%@idcgﬁ%ks@gmbg%e%’?a 30

conposite annu ar whi ch ™an inner (such as
copper) havi ngapuied Her feivigtopsr siadd s ivdogsa@tion. an@h?nbgééd'wher mal

rel ationgi p "Hésh ashealdt aﬁtqfatagwhalsmﬁhqr 19%37RAE, gibaeb ?’GACh i's the

sane as that to be 35 ext ruded ure shows a ;
further alter r?aﬁqwrtﬁ)rtrﬁ%f ighty Jr?dd‘ttf | %&n%@ﬁWSF“FFQGr &wo, CPgetxm ch A
alternative ttmdﬁwsmﬂa Y- awmgtao\oerebmv@amr ithes ehheyeBdtaeennposite

Eg?g|8?shghwgg hé%'ﬁ éﬂlﬁémﬂ% ré% any Qu%%r %%%%18%ft93&80£an§ made of a

76 durlng assembly of the wheel member 10.

15 Complementary frusto-conical surfaces T76B and 78B on
said band and cheek members respectively permit
easier assembly.and disassembly of those parts of the
wheel member 10.

The circumferential'groove 12, is formed in

20 the copper band by pivotally advancing the shoe
member 24 about its pivot pin 26 towards the
periphery of the rotating wheel member 10, so as to
bring the'tip of the abutment member 36 into contact
with the copper band, and thereby cause it to machine

25  the copper band p,ogteSblvely deeper to form said
groove 12 therein. .

Figure 8 shows an alternative form of said
modification of Figure 7, in which alternative the
'thermally—conductive band comprises instead a

30 'composite annular band 80 in which an inner core 82
of a metal (such as copper) having good thermal
properties is encased in and in good thermal
relationship with a sheath 84 of a metal (for
example, ziac) which is the same as that to be

35 extruded by the machine.



' chper) havi ng good thernal properties and is enci rc.I ed, .in good thermal
rel ationship, by a radially-outer annular part 90 of a netal which is the

sane as that to be extruded by the machine. Said 10 circunferential
groove is machi ned by said abutnment nenber wholly within said :g‘%,
radi al | y-outer part 90 of said band. Metals which can be extruded by X
extrusion nmachi nes as descri bed above includegys 15 Copper and -

its alloys, alum nium and itsEthIolys, zinc, silyver,. and gold. It should be
5 e e

noted that various aspects -of

m: SR & 1oUrhe A e TR 1vs Tof®er r ed

to i,n the clains belaivswsiie dudf ircadd drhe £S5 Rijgurtes Tf irhevh2@h  respecti ve

(pubIT’Cation No. 2 1 4tm1$ﬂélﬁé%%%ﬂ%?ﬁ%@g%§%%% rq‘iiosrelsty

set s, of claimof ot

fromthe earlier-fillas

raRRodd o pendc 86 drr addmdsr mEdied ly-dnner

February 1983, and (dMnwdar pd¥os 8P4iAloAnG FHIA T (@DWjaat(isyrNgs 2

134 828, and 2 135 616 resypﬁﬁctl.velgﬂ, bat h of .which re fi Ina]d .on the 30th

January 1984 and cl &RBH oMA%Y & &R0t eImaln @ TARRFE Hfsh B%h &P

appl i cati ons Nos 830288 clredl 83 Pobd therdzl @edld¥Sidnship, by A conti nuous
t . ¢ i i , ‘ 00

extrusion system CO”&Hdlselﬂgy-otug@r JrirfilEd YRS ¥ rdf'a%eﬁlb%%a%?b\‘:? g# )

for producing a continuous “ne ext rusi on~product

(

extrusion product trit aRe Asmihatip bencighdad Y e naghing.ofaid
product is to {@ threadathfretiain divdale e aavh ife@nbyaivh iGX abutn@nt

predet er mi ned char adt eIt |

appar at us, whereby to ffe%}&o deg,;%%%ﬁ%%&&?g:%%g%merotpaﬂr990 of

15

20

25

said band.

Metals which can be extruded by extrusion
machines as described above include:-
_ Copper and its alloys, aluminium and its
alloys, zinec, silver, and gold.

" It should be noted that various aspects of
the present disclosure which are not referred to in
the claims below have been made the subjects of the
respective sets of claim of other'patent
applications, namely (a2) No. 8309836 (publication No.
2 134 428) filed 12th April 1983, and claiming '
priority from the earlier-filed, now-abandoned
application 8302951, filed 3rd February 1983, and (b)

'Nos. 8402415 and 8402416 (publication Nos. 2 134 828,

and 2 135 616 respectively), both of which were filed
on the 30th January 1984 and claim priority from both
of the above-mentioned applications Nos 8309836 and
8302951.



- tensioni ng ans autonmati ca

(c) a ten5|on|ng means (106, 112) arranged to apply, when the systen1|s I n

"ope atio id extrusion product |eaving said treatnent 15
£ eals g‘“ﬂmlﬂmm:umﬂmﬁsl y draw said extrusion product through said ¥
SHT ent Mreanst f t'enperature sensing neans (122) arranged to sense
enperature of the extrusi on product as it |eaves the continuous -
extT usi on 20 apparatus and to prov+2®-a tenperature reference signal
" dependent upeﬂAiﬂg sensed tenperature of the extrusion product; (e) a
tensi on sensHAg—treans (118) arranged to sense the tension in the length of
the extrusioh-25 prddeent invendi gt Hes ik s Hee ) 9RRY IH ipar at us  and;

the treatment nmeans, agg)tg @5m1d@owst@,a§ﬂ-m°rf W&ﬁﬁ g(nzdo)dependeM
upon the senged tension in_ that % & Qe e tru5|on ct; and (f) a
control appaiafugreiﬁgfqﬁr?aﬁﬁg OPe atont cﬁ?*?ﬂ;q e si oni ng

neans, fhi ch(t08)50l apparatus is respon5|ve to said tenperature ref erence

S|gnal and said tenS|0@b§egﬁb§£5,§éggﬁJ 55@5&? ﬁgﬂﬁ?ﬂﬁﬂ% &antrol said

In a nan -such t sensed 35
tension in shf@84)ebpreusak Sh%@he&%%%s?%ﬁF&ﬁkRﬁuﬁrQﬁkﬁﬁ is tmbenot exceed a

pr edet er m ne@h%é&&e&ahu@ a.\/eaﬁh ufidbPSHehidbdhn theow i 4 th d¥Esfs fiansi on of

sai d extrusion g aé hg nsegd.t epper ture‘Ftlyhlch t he extru5|on

pr oduct Ieav@f?p BRe r HEPHR &pﬁ fect 2 desired changg AR accor ding
to daittn 1, mhemera gaedetenmlnédappara¢ms*1mtimﬂe$f -sgid. a function oy
gener at or (lgﬁkrﬁ§§89”§¥¥§u&9 said tenperature reference signal and o/
arranged to produce 1 n sponse thereto a tension reference 10 si gnal
representative of the 9P$IB §epaianipgspems o 1@@u?ﬂ%%d%ﬁﬁﬁﬂﬂ?ﬁoroduct at

sai d sensed teMABHRYYIPhen the system is in operation, a tension
to said extrusion product leaving said treatment
15 means-whereby-to continuously draw said extrusion
product through said treatment means;

(d) a temperature sensing means (122)
arranged to sense the temperature of the extrusion
product.as it leaves the continuous extrusion

20 dapparatus and to provide a temperature reference
signal dependent upon the sensed temperature of the
extrusion product;

(e) a tension sensing means (118) arranged
to sense the tension in the length of the extrusion
25 product extending between the extrusion apparatus and
the treatment means, and to provide a teansion.
feedback signal dependent upon the sensed tension in
that length of the extrusion product; and
(f) a control apparatus (128) arranged for
30 controlling the tensioning means, which control '
apparatus is responsive to said temperature reference:
signal and said tension feedback signal and is |
arranged to control said tensioning means
'automatically in 2 manner such that the sensed
35 tension in 'said length of said extrusion product does



and (i1) comparison nmeans (128) responsive'diff ﬂ ntlal to said tensi

reference and féedback 15 signals, and arran , ll WLM, r espl,

thereto a control signal for controlllng said t
dependence upon the difference of said tension reference "and f &edba
signals. 3. A system according to ClaLghl or Claim2, 20 erein
sai d tensioning nmeans i ncorpaqrates an electricall energlsed t orque notor,

and sai d control appftaxseed &rPéﬁSéaefBlvﬁﬁysFﬁ@ EPEE?rVEéFheﬁ§r§?§ﬁtlon
of said torque notortheh the yield syteess seasidhngft addyeRteasgdong claim

25 % wherein said §§ﬁ#@%ﬁ?§§ %ﬁ%rggbggdaggggggg ?§n25|§ﬁ§ﬁ$tyggparatus in

whi ch-~f eedst ock in I'cu
passageway (48) trmuextruahmge@r@duatréneveSehbethsmeuslopb;ppsratuatuonal|y

driven along that pgssageway tAO‘é@%@%m?’Qccco?ékH ckgsedaends, aoﬂefeinl s
extruded under hlghéﬁressure and at a g gﬁ rature at said closed end
tP 2f 0P §

through an orifice aid, copbredi RPaTE P8¥rde said extrusion
product. 5. A systen1a¢d@rdlﬁgnbmianygeneoétbhe(¢24)n3e3§onslﬁeto 4,

bower - operat ed dri vih it Supdy RA A 3 odSpepcer g1 ehlir BdcarTapesd £oe
menber (24) extend|agT@mm@u¢MeWGﬁ@PaBByt&ﬁﬁahd endiepaionayefadeatey into a

portion of thatg groef%m %gtr%sfe?&@t&ve oWl tthesﬁf'l@lﬁr Q%ese%hhe@oanfor
ar cuat e passageway ( sa

t t
t hereof a radial ab&Fﬁ@anﬁféflﬂﬁl@ﬁ°g§8Fr&geéggﬁt gﬁﬁg agBngagﬁkﬁsePo

close it, and at andnd et end thereof a feedstock supply neans (52) for

f eedi ng to 10 t hat end of %qkﬂb@%giggeggx HEEQL Qe§g§tgggpbgs§9gninuted

or partlcuate form said shoe
- differentially to said tension reference and feedback

15 signals, and arranged to produce in response thereto
a control signal for controlling said tensioning
means in dependence upon the difference of said
tension reference and feedback signals.

3. - A system according to Claim 1 or Claim 2,

20 wherein said tensioning means incorporates an
electrically energised torque motor, and said control
apparatus is arranged to vary the electrical
energisation of said torque motor.

\UJ _ 4. A system according to any preceding clainm,
25 wherein said continuous extrusion apparatus comprises
an apparatus in which feedstock in comminuted or
particulate form (a) is admitted to a passageway (48)

~ that is closed at a remote end thereof, (b) is
frictionally driven along that passageway towards

30 said closed end, and (c) is extruded under high
pressure and at a high temperature at said closed end
through an orifice of an extrusion die (42) to
provide said extrusion product.

5. A system according to any on of the claims

35 1 to 4, wherein said continuous extrusion apparatus
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havi ng a sai d passageway an extrusion die (42) having an -

~orificet f eedst ock engaged and driven frlctlonally by surfaces

1 def j’ﬂ Bmw/iﬂl l!w on rotation of said driving wheel is extruded at?
.sai d continuous netal extrusion product (102)

: A system according to claim4 or 5, wherein said treatnent .
aprayat us conprises a drawing die 20 (104) through which said extrusion
product is to be drawn whereby to che2fre its transverse cross section. 7.

A System accoggpRgedd anofbe-Sbetdfedl i i1 bk WAy as

her ei nbef ore cri reference to an J} I d by anyf
rel evant si nﬁl%eﬂ@&‘l‘éa%rgﬁ?%ﬁ?) b2 hs 3L ®IRAR d24h the acconpanyi ng’
dlagrannat|ceghéwu 020Brcumferen#&d&ﬂjnutdﬁndréﬁﬁ{ﬁ?kﬁkdyﬁﬂlnUOUS net a
extrusion pro ct {1 I ssuj ont i nuous trysi on appar at us
(100) whi ChEREERBET Ferh B PREl APl BREY (504, Shyan EIEFHT Ll on

pr oduct5 | sswnghfsmnd agsad e emrm:mrarammmm paasaggvagn @8),usi on

- product {1 eal IRt s HEEReBO) having %sﬁééaa GPNMUA YortpP! VI NG 2 Lensi on
to said extrusion product_as It E fromsaid treat nment nmeans whereby .
to draw sai dRS&ETPRUE| BT byt ‘E'Fﬂ%"gh 26) FhihpRARTUASEINtd thereby to

3 i nduce gai@ngrésvensdhgs| ootlosd 58 Cb.rm(tdwsdmmrﬂ!éﬁtéﬁd currently
extendi ng between ald e S|on a ratus a tr nt Jeans; (rii)
sensing the tRFHR? t%r%F 4 &fﬁ%%l%ﬁ?ﬂﬁrthéjiékf $%aid .
extrust®n 10thata@p&r@fﬁalénplaﬁﬂwmgn%ﬁabm&m@: rief erence signal \u‘ _
(120) which &SnAlEResenér OPat €0 806 Sfb A A Wifoe member also
having at the closed end of said passageway an
extrusion die (42) having an orifice through which
feedstock engaged and driven frictionally by surfaces
15 defining said groove on rotation of said driving
~ wheel is extruded at high temperature to provide said
continuous metal extrusion product (102)
6. . A system according to claim 4 or 5, wherein
said treatment apparatus comprises a drawing die
20 - (104) through which said extrusion product is to be
drawn whereby to change its transverse cross
section. '
7. A system according to any one of the Claims e
_ 1 to 6, substantially as hereinbefore described with -
25 reference to and as illustrated by any relevant
single figure or group of associated figures in the
accompanying diagrammatic drawings.
8. - A method of treating a continuous metal
‘ extrusion product (102) issuing from a continuous
30. extrusion apparatus (100), which method includes the
steps of: | - |
(i) threading said extrusion product
issuing from a said extrusion apparatus through an
extrusion product treatment means (104);



(iv) sensing the tension in the said Iength of said extrusion productxa
produci ng a tension 15 f eedback si gnal mmmuwmnlﬂwment ‘
sensed tension; (v) controlling said tensio ext r ugi
product energing fromsaid treatment means i dépehdehce ugon said

tenperature reference 20 signal and said tension feedback signa
automatically in a manner such that the -senseek-ension in said | ength of

sai d extrusion product does no C lggﬁg f I e 4 ichis "’
| ess than the yield stress tenéll?r(l (‘g sal‘%s ex ru%ﬂﬁg%?ﬁct% \aé?‘ t e\MSS
senséd tenperature a¥2ithi eRETHRL Ak RIRGWAT BB diictenangnss finan daldusi on

appaf*&‘t us. tﬁ- t txf“eﬁﬁié}ﬁd m?&m&&y gﬁc?ldﬁﬁv %’&ﬁ%ﬂfr&ﬁ%rﬁtgg (v)
COfT'pI’I ses e steps O conv 1 N Sal e erature rerer.ence
signal into a tensi o?lr?%‘;‘é#e%@ rﬁfr 4 1 1F L At #14 (HRefeby o

predet-erm ned foincti bmduceé aalmpstmvm ubzhe)flertgbrsaaﬁ mmtmxmmt ure

and t he, val ue of a m or-T4N (é}épﬁ% | f said
extrusi on product w out excee |n fi]he yerﬁf{Q e![r{:esssag.cf sal g %r oduct -
at the sensed tenper%PB#%atus and .sgifd | YTetnan rﬂf%&ﬁd t ensi on feedback

signal with said tension ref er(appﬁ) ssgnﬂn amb P e & gig;ﬁéw@rfefsraqm\ a
di fference signal nsi,on f.eedback

dependent on_th
signal froma 5 g?ﬁléu%l%?rér%% ’gya%af[ign][ee%\g %r?srle‘feﬁl%wé’éslsqngnal and
(viii) control10Ong sasppatatiss pramppreiiicing suitkmpdratsinn qaf@dimceerrer gi ng

from said treatnent gp (‘1?@}) %’?tens g@d&‘pcﬁ,{ e\ﬁf‘é“%ee jgnal in a 10

manner such as to prev t sal d sense exceedi ng a sa1 safe tension
val ue. 10. ¢EﬁF%ﬁ%ﬁﬁd|ng toclaim8 or 9, wherein

(iv) sensing the tension in the said length

of said extrusion product, and producing a tension
15  feedback signal (116) which is dependent on the
sensed tension;

(v) controlling said tension applied to
said extrusion product emerging from said treatment
means in dependence upon said temperature reference

20 signal and said tension feedback signal automatically
in a manner such that the sensed tension in said
length of said extrusion product does not exceed a
predertermined safe value which is less than the

_ yield stress tension of said extrusion product at the

25 sensed temperature at which the extrusion product
leaves the extrusion apparatus. .
9. A method according to claim 8, wherein said
step (v) comprises the steps of:

(vi) converting said temperature reference

30 gignal into a tension reference signal (126) in
accordance with a predetermined function relating the
value of the said sensed temperature and the value of
a safe tension which can be induced in said length of
said extrusion product without exceeding the yield

35 stress for said pfoduct at the sensed temperature;
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said step (i) conprises threading said extrusi on product through a draw ng.«

die (104) ,—which die 15. constitutes said extrusion product’ treatnent .
‘me 11. “ﬂt‘“ﬂcordng to daim8, 9 or 10 substantially as <
he ef OrH“lmmmmui l reference to, and as illustrated by any .
rel t figurecortgroug of figures in' the acconpanying 20 di agrammati c
draw ngs. 12. A continuous mnetalbvextrusion product produced and

treated by nmeans of a,continuous extrusiqn.system accqQrding to any one of .
the Clains | to 7;.or(8§?é ﬁ@?ﬁﬁalﬁécﬁﬁdﬁnﬁeéﬁlaﬁy SﬁggﬁFkthe 25 d ai.qs
8 to 11. signal with said tension reference signal, and iﬁ}
producing therefrom a difference signal dependent on - '
the deviation of said tension feedback signal from a
5 - value determined by said tension reference signal;
and | | N
(viii) controlling said tension appli;d\sf
said extrusion-proguct emerging from said treafﬁ§Qt
means in dependencéuupon said difference signal: in a
10 manner such as to p?event said sensed tension \ .
exceeding a said saﬁe-tension value.
10. A method aécording to claim 8 or 9, wherein
said step (i) comprises threading said extrusion
product through a draﬁing die (104), which die
15 constitutes said extrusion product treatment means.
1. A method accordng to Claim 8, 9 or 10
substantially as hereinbefore described with
reference to, and as illustrated by any'relevant
, figure or group of figures in’ the accompanying
20 diagrammatic drawings. o
12. A continuous metal extrusion product
produced and treated by means of a continuous
extrusion system according to any one of the Claims 1
to 7, or by a method'aécording to any one of the
25  Claims 8 to 11. '




