This invention relates to an apparatus for effecting continuous extr
of netal froma 5 feedstock in particulate, conm nuted or solid f
whi ch apparatus includes:- (a) a rotatable wheel nember arranged for
rotation when in operation by a driving neans ~18ai d wheel nenber having

formed peripherally thereon a ' continuous circunferential g A ¢
toner st b Shoe” medi Meds BxrruS 0N DE MBSt T ot |5 ar ound AL T4 328

subst.antial part of mpeHNECABh@IRLDf said wheel nenber and which has a

ortingn which projectfS 1Tn ara direction part into said groove
'\?\A' th small working clearance f%r’hst ABVEFR éoﬁ\/aF?éag%/s sBY Py rIRRAS2 WS Fahoe

- menber portion definiedfewnitingt kenwdhlisusf estrds wwove metahof et
passagevay ext engli N 1Ueagtle! ¢l babhy ciatgl cw:gfil?e@&fb&&;passhdg &P or

c) feedstock inlet neans dispose sai
én;bllng f eedst ock tHhéﬁPePP§&FatB§s§a§é“ﬁ9sar said inlet end mhereby to be

engaged and carried frictional l(g)by sgtgtwgglwﬂ@gbeﬁemy@emlqr@
towards t he opposite,

ai d passa an abutnent
nmenber carried on sal8%3%68nn§ﬁ58rlﬁnapﬁF%F%%?lﬁE dﬂﬂ %%B HNeyaispid
passageway at sai d owhleefl aedbehéhevingofasmeéd sebspretadily ytlodrasm sai d

passageway at tlpat e@gn%@quéngr@?¥°hﬂ?§pg‘§9%% %ﬁggygassage of feedstock

frictionally carried in sai menber, thus creating an
gxtrusion pressure in said paséagemyoapega‘punsmh@@ b & herheiath extends) a

dire menber carried oeigaudfeheftdally ARPSREd Anshbwd A qiaertordff 'tfh%
opening from said periphery of said wheel member and which has a
portion which projects in a radlal direction partly
15 into said groove with small working clearance from
the side walls of said groove, said shoe member
- portion defining with the walls of said groove an
enclosed passageway extending circumferentially of .
said wheel member;
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20 (c) feedstock inlet means disposed at an
inlet end of said passageway for enabling feedstock
to enter said passageway at said inlet end whereby to
be engaged and carried frictionally by said wheel
member, when rotating, towards the opposite, outlet

25 end of said passageway;

(d) an abutment member carried on said shoe
member and projecting radially into said passageway
at said outlet end thereof so as to substantially
close said passageway at that end and thereby impede

30 the passage of feedstock frictionally carried. in said
groove by said wheel member, thus creating an
extrusion pressure in said passageway at said outlet
end thereof; and

(e) a die member carried on said shoe

35 member and héving a die orifice opeaning from said



-2- passageway at said outlet end thereof,

- carried

extrusi of

in said groove and frictionally conpressed by rotation of said o
er, when driven, is conpressed and extruded in 5 cont i nuous -
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- 1. _tayd f, the said
S% ﬁédékoérfs(gﬁdllgiﬁgefnlé%gf%{ PP )IALRYe 18k the sai

~ outlet end of said passageway through the gaps which

provide the necessary working clearances between the
side walls of the said groove and the cooperating,
opposing surfaces of the said shoe member portion
which projects radially into said groové. That
extrusion if not properly controlled can produce
continuous compacted waste strips of metal of very
substantial cross-section and strength. Such waste
étrips have been found to be both difficult and
somewhat dangerous to control and handle. Moreover,

the apparatus has needed %o be shut down so as to

25

30

enable the flash to be removed by sheariﬁg or even
hack-sawing . .
' When a2 split wheel member is used the
unwanted extrusion of such waste strips can impose
forces which tend to force the two wheel member
portioas apart'ahd so widen the said gaps through
which that unwanted extrusion takes place, which
widening in turn leads to increases in the thickness

‘of the said waste strips, and which widening

35

ultimately leads, if the growth of the flash is not
properly controlled, to damage of the said wheel
member and/or said shoe member.



-3- Furthernore, the increased frictional drag exerted on said wheel nenber
by the waste extruded netal present in the said clearance gaps requires an
i ficrease in the torque for driving the wheel nenber, 5 and adds to tA€ )
heat generated by friction and the operating tenperatures of the variofis<>/
parts of the cooperating wheel and shoe nenbers. In addition, the size
said waste strips and the difficulty of handling them necessitates the 10

quite frequent stopping of the apparatus for the purpose of renoving those
strips, since they cannot be safely handl ed and renpved while the apparatus
i s iMmoperation. DI SCLOSURE OF'TrEhe NWENT| ONiebincreased frictiamedr dineg to

the present inventiogeohgs coh Ssf QWSS deWNICTLA GANAVIANS AXlaLy On

apparatus,_flash-reanLn means secured on sa for rotation
therewith and arran®@tet PHe? el 2 ¥52 i Ak IRaanre rBaRs, rregudingsy an
det ach 20 sect i onsnofe@ssash eti@t Bitdile (hef &l miaf frgd 918f aie’d memder,

"flash") that ig bei C | nuou extruded en .the, apparatus Jis.in
oper ati on) throégh o% do&%%tﬁgoﬂl%{v\%éag%p%e%ﬁ(%ﬁe‘gr%iqévtgcrf‘epnsandi 3&@ I
wor ki ng cl earances beperzhingectenperaiuresadf sthf waiidup gards2®f thand t he
cooperating surfacescggpgﬁégi§§05h a ROEdd el projects radially

into said groove. Preferably, 3aid I]ash-renoving nmeans includes on each
side of said groove at |east obe 3¥btHSfenbEie ppide ithapridhvasitepsI&dPso as

to 30  intercept, ghditigerdiffioultf &hikhadeiig nﬁfdaern_edds%ifﬂaa@\%hbﬂiw%
R aoh has or onfdso SLoFbS b St T eien HFT L T Abpie R e ituap,
interception of saidpurpese byf aremdding thoseodtripmberinns ridiegf feaatniote to
detach a said sectiOfe safely handled and removed while the apparatus is
| in operation.
DISCLOSURE OF THE INVENTION
15 | According to the present invention, there
is provided, in such a continuous extrusion
apparatus, flash-removing means secured on said wheel
member for rotation therewith'and arranged to
periodically intercept and therey forcibly detach
20 sections of a waste material (hereinafter referred to
as "flash") that is being continuously extruded (when
the apparatus is in operation)'through one or both of
two gaps which provide the said small working
‘clearances between the said side walls of said groove
S 25 and the cooperating surfaces of said shoe member
portion which projects radially into said groove.
Preferably, said flash-removing means
includes on each side of said groove at least one
tooth member positioned and disposed so as to
30 . intercept, during rotation of said wheel member, the
‘flash being extruded through the said gap at the
ad jacent side of said groové when that flash has
- grown so as to extend a predetermined distance from
said gap, interception of said flash by a said
35 - tooth member being effective to detach a said section




-4- of said flash. Advantageously, said flash-renovi.ng peans incl-udes,on
de of said groove a plurality of such tooth nenbers spaced unlforn1y
Qald wheel 5 menber. The or ‘each said tooth nenber positioned on ¢
g of said groove may be staggered circunferentially relative to the
pondi ng tooth nmenber positioned on the opposite side of said 10 '
groove. Each said tooth nenber may project from said wheel nenber in a
generally radial direction whereby to intergept flash that is being
ext ruded throughtglséw OCJ ed gap in a direction which is 15 obl i que
to, or parallel 2% "of rotation of said wheel nenber. N
‘Alternatively, each sm(ﬁdvnmtagnnﬂn&y;nﬁaiﬂcﬂIﬁEhJﬁaubvﬁn ﬂggxg menber:
B

in a general Iy axigl gxﬁiéf%ﬂ Oéhé’\’{‘eéf‘cﬁé’ 30 dd £ genl,d 8 ﬁﬁ\,ﬁ%

bei ng extruded throu e assocl at gap. 1n a i que
to the axis of r @4l orPFh B! %eﬁpﬁﬂ\%@ﬁ)é%mm@m&n%nde@aldsmwalooth
nenber is cqnshtmﬂmubﬁ5 a cuttlng tool arranged for cutting 25 - off
sections of said flash. Acgﬁ)e ng to a sub |d| aq}% eg&e(:t of the present

i nvention, said passageway UECr¥astdCh nemhen nesitd oned ea

di rection of rot &neorsigfe s:eﬁcbanfde@rorcem)e:ray Prre)taﬁa@ezmae whi ch 30

et ende oo Cadaldd: SOmAPON I O RS LAl g Ol |

sai.d abutment ne wher e eve 1 n said zone
| oose particul at @eRbedoRASHangdhran ithe ganadde ¢ide dfpaeddgevay, a .
nmetal flow1gatt ergrovarea closely 35 resenbling that achievable with o

feedstock in solid ~Bach said tooth member may project.from

said ﬁhegl member in a generally radial direction
whereby to intercept flash that is being extruded
through the associated gap in a direction which is

15 oblique to, or parallel with, the axis of rotation of
said wheel member. B
Alternatively, each .~ said tooth member

- may project from said wheel member in a generally
axial direction whereby to intercept flash that is
20 being extruded through the associated gap in a
direction which is oblique to the axis of rotation of
said wheel member.

o Preferably, each said tooth member is 5‘/
o constituted as a cutting tool arranged for cutting
25 . off sections of said flash..

_ ‘According to a subsidiary aspect of the
presgnt invention, said passageway decreases
gradually in radial depth in the direction of
rotation of said wheel member through a zone which

30 extends circumferentially from a posifion upstream of
said die orifice to said abutment member, whereby to
achieve in said zone, when feedstock in loose
particulate or comminuted form is supplied to said
passageway, a metal flow pattern more closely

35  resembling that achievable with feedstock in solid



and wi t'hout any voids. Preferably, said shoe nenber portion is con ted

“5- form said feedstock.in said zone being in a fully conpacted congition
Qadj acent said abutnent nmenber by an 5 i nsert which is renovably red

- 1n said shoe nenber, which extends circunferentially from said abutnment.

menber in a direction opposite to that of said wheel nenber rotation, which
I ncorporates said die nenber, and which has a surface facing towards 10
t he bottom of said groove, which surface is-shaped to provide t he desired

gradual decrease |905?d|gglgepggdgg ?Q' npggfgggg@g fqgmﬁa%q sai d

sur{ace of said inser | £8808 PP And ST AcEo TR PP RS angl e
15 "™ to a tangentCP@Pahée@ocpadiﬁiOsaaddi®§h@utPﬁeYeYab¢§ sai d pl ane

surface is inclined at a said ppgrgrsyelh, tggidtggoéaﬁéﬁbég boec pg e Hf said
abut ment nmenber ex oseg % ngtal under salg E usi ress e to the
~radial cross-secti HBF areiedoadjagentFaifag %ﬁ% ?ﬁ%uﬁbs%?eanl entry
end of said zéne i$nsebstanichl iy Bquababbythecuaéd01mfsih@ sippar ent
density of the fee n z of to
the density of theﬂgkgﬁy cgﬁggétgﬁ%gggﬁsgggﬁ&+ g@ggtggi%% fpsa1%§I ut ment
25 menber. In oﬁéuﬁmenérmeubarrangenénre0§aonl ppm%lﬁfarmc@ais aficl i ned

at a said angle 5UQQthﬁheEmeméﬁbgraPQEaﬁioﬁa'dhﬁ@HtﬂE@érﬁ@ﬂ@@ésQ&@Qfed to
said 30 net al aé g |nate e sai EIgdlal Crpss-, sectjona

area of said passa egalﬂnénY?§°Bnga%fas§F ohefacing towards
k,~/ - 10 the bottom of said groove, which surface is shaped to

provide the desired gradual decrease in radial depth
of said passageway. '
‘Advantageously, said surface of said insert
comprises a plane surface inclined at a small angle
15 to a tangent to the bottom of said groove.
Preferably, said plane surface is. inclined
at a said angle such that the ratio of the area of
said abutment member exposed to metal under said
extrusion pressure to the radial cross-sectional area
20 of said passageway at the_ﬁpstream, entry end of said
zone is substantially eqﬁal to the ratio of the
apparent density of the feedstock entering said zone
at said entry end thereof to the density of the fully
compacted feedstock lying adjacent said abutment
25 member.

‘ In one preferred arrangemént, said plane
surface is inclined at a said angle such that the
said area of said abutment member exposed to said

30 metal is approximately half the said radial cross-
sectional area of said passageway'at said entry end
of said zone. |



-6- O her features and advantages of the present. i nventjon will appear. from
and fromthe clains

di agrammatic drawi ngs in which:- 10 Fi gur
vertical cross- section taken Y%?buﬁﬁa?%%e%s%%Qn%%ﬁa%&ﬁﬁﬁﬁuf d% of the
appar atus, the pl anprefetitainsection vl hgappeticat exh ian fdaglimeg dfatthle | ;.

‘Floure 2 shous a (1 ABSKELSE: SECLARIALoYISH, T ceat AN A (AR oHd 0N

e 1 shows a nedi al ,

indicated in Figure c _ ur es nd 4 show i n secti o Vi ews
simlar to that of ¢lgime 2rpended rahgehentrd i chal degaitidianres to t hat

of Figure 2; Figur epRIBMOPESEREPIEOMIOR BROCKIGHE agram of 20 a system
enbodyi ng the appararus of [nﬁ%gl ur s and_ ure 6 shows a graph

] T 2 Fi

depicting the variation of a t %&Y?%ﬁﬁ?%n@*éﬂ%?%bqr?RBﬁ?%ﬁq%m of a
cooling water flow eabedybsgobhai pedsénbnitestsiom wbll noneapperatited
according to the prgse i pyeptions . FlLour d 10 S-Show e d yvd ews similar
to that of Figure 2?§vg%¥_o§§_?r%%?_lleedél?%rv?rgt%f"% whee éj,vrfedn&ehré i ncor por at ed
in said apparatus: afdompguyengodshevemnahie. dvaelnas ia afhidirhat 30 of
VCES CF CARRVING QU THE. | NVERT ERl Res et p e iy o rsperedd 2

- | .Referring now to Figures 1 and 2, e . ..
apparat us there shoﬁﬁciheFuggEéﬁ §?%?%§5b %emﬁ%%?“é%?fzﬁhmﬁﬁﬁﬁ W%EV%i | S/

carried in hearingsthaotppaocabys, the plane of that section being

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;

' | | Pigures 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 schematic 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'watér flow rate, as obtained from tests on (P
25 one apparatus according to the present invention:

' - PFigures 7 to 9 show, in views similar to
that of Figure 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 Figures 1 and 2. | '

~ MODES OF CARRYING OUT THE INVENTION

Referring now to Figures 1 and 2, the

apparatus there shown includes a rotatable wheel
35 member 10 which is carried ia bearings (not shown)



-7 and coupl ed through gearing (not shown) to an electric driving ng
(not shomn) So as to be driven when in operation at a sel ected spee Ehnn
tshe range 0 to 20 RPM (t hough greater speeds are 5 possi ble). Th

menber has fornmed around its periphery a groove 12 whose radi al
cross-section is depicted in Figure 2. The deepeL part of the groove has
paral | el annul ar S|des 14 which nerge with a 10 radi used, bott om surface
16 of the groove. Gy @y dmblrauglr Be2gisg §ar8 gROBUE S @¥dfined by

opposi tel y-direct ed freLaSécq,—rclcmldczalvmgr mees Zﬁot23noﬁn$t§blégaty B80@riven
menyer, 24 carried on a.l ower xtends, around ‘E’hgﬁ)bﬁ%e ates 15

closely with approxi msﬁheqrﬂl 15he°pch§T tlé?ln 8‘? F‘hgeﬁgﬁ Fielsﬁe?) I'I‘ menber
10. The shoe nenber irangs 4 WGUZﬁhRENs(Gb@maflegep@srtspﬁeés ghewn in
Figure 1 by a w t§1dr avigagg egp menber 28. The shoe nenber includes
centrally (in an 20 aX|aI |rect|on) a C|rcunferent|ally ext endi ng

proj ecting portion 30 which proj® ¥hsel memberohete fgrBgdea1oung %E% wheel

menbe 10 with smal |l axjedipherty NIV oIzeaha@@e~aam5138ro§§-@ﬁceié4flefs
si de. That prOJectlng(Portlgg%BO IS cons |tu§ d art a series
of replaceable inserts Mot i'SERE Fadi F (i Sttgﬁ gbafnﬁBf FERDET

36, an abut nent supporhas3&ad@miristlr @mmnudfa"t Isedalsuﬂ dewhiokmbergeavilitle &l ock
40 (incorporatingyan %dﬂ%&ﬁ &gtecﬁbé}@)suq.p%tcr 3@ gfe ttPg gbggggnt nber, and

an arcuate mear-re3|st|ng 44 "upstream o drée bl ock.
Ugstream of the menbercwefganit @gudh @grty 'Sapf 4818f arpevehbe @ehbesd by

éoﬁﬁletes an arcuate Qﬁ@&ﬂﬂﬁﬂ&%&4§i4ﬂbﬂém Pehends cahgdRd kherubes! 20pnder
froma vertically- oriented fee(ib %Pgﬂlnlet assa go db posed, bel ow a 35
f eedst ock hopper 52, downstream’as °§§r?h€‘9?oﬂfm &Ce §4°6friﬁ Abut nent
menbe- 36. That passapewexry pivot pin 26 extends around and cooperates
15 closely with approximately 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 cent:ally'(in an
20 axial direction) a circumferentially-extending
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.
U That projecting portion 30 is constituted in part by
25 a2 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 (incorporating an extrusion die 42) upstreanm
of the abutment member, and an arcuate wear-resisfing
30 member 44 upstream of said die block. Upstream of
the member 44 an integral eatry part 46 of the shoe
member completes an arcuate passageway 48 which
extends around the whee* menber from 2 vertically-
oriented feedstock inlet passage 50 disposed below a
35 feedstock hopper 52, downstream as far as the front
face 54 of the abutment membe~ 36. That passageway
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-8- has a radial cross-section which in the Figure 2 is defined by the
annul ar side walls 14 and bottom surface 16 of the groove 12, and the inner _
surface 56 of the said central portion 30 of the shoe 5 menber 24. The *
sai d_ahut mrent nmenber 36, die block 40, die 42 and arcuate nmenber 44 are al

£ suitably hard, wear-resistant netal sg_e.g. high-speed tool steels.

' The shoe nmenber is provided with an outlet aperture 58
/s aligned wheE & €8fiedpsRarRnSapkielirebbonf b nbie i hlgwre & el %l ock
( fthr ou%h whi fabftihe]ge& r,udedagghmaa sedal viglpéiuﬁl 44 (SoPtom round;g_

romthe oriflce of e _di ener ge . r ot n
of the wheel nenbe?ufg?cgohﬁiﬁgtgaefﬁgagygcizadﬂ??t%%etbn?%% ??ﬁiﬁc%ﬁﬂ§of
the said arcuate pafsapewanid8cknvmalhpohbpper3820fi theéhshoal et passage 50
is carried bygthe Hgﬁb@g gyoove surfaces of the wheel nmenber in an

20

anti-clockw s I'rection as seen_in Figure 1 along the length of said
arcuat e passageway 48, and i Shgggrdfeprhutaeahdnenhpacied dbefoloskh 4 i d

sl ug of nmetal devopqdeofs2i Bher atbG8sel Rehber! Q¥eL-se511 Ol dPesPPESRGEVaY
adj acent said die bIogk 40. That .s I cont i nuous] y urged
ga

lug of netal is 25 . ,
under great pressuf@T Vﬁ?f‘?ﬁélﬁﬁﬁgﬁeﬂﬁtﬁéﬁbe?'%y RHeRTIPEET oWPL drag of

t he nmovi ng groove stekases. That pressure is sufficient to extrude the

metal of saidaslug through the orific the extryusi e, a y :
provi de an egpfuded 30 ouf%&t%%&%qﬁgﬁgﬁhigﬁ ?$ég£§8@h€%g%h£€h%@§%%ftUres-w_i
58 and 60 in the shperfemgepBantiighelpl aékened vhbhpareprresponding t he

out put product coMpes@tra BOI FBrme@PRAT tWel 818" RUYERA4HT 27 SR+ dbughopped

pieces of wire which, CRnehL! U8 hl8a8heph e st X roduct 61 (o.q. o
round wire) from the orifice of the die 42 emerges.
15 N 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

4

20 direction as seen in Figure t along 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 :
ad jacent said die block 40. That slug of metal is o/

25 continuously urged under great pressure against the

| abutment member by the frictional drag of the moving

groove surfaces.. That pressure is sufficient %o
extrude the metal of said slug through the orifice of
the extrusion die and thereby p?ovide 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



35 ) L A waf er -pi pe 62 secured around the | over end of the _
shoe rrenber 24 has an exit nozzle 64 positioned and secured on the si 7\
4 he shoe nenber that |ies adjacent the wheel nenber 10. The nozzle i ’
aligned so as, when the pipe is supplied with cooling water, to dire

jet of water directly at 5 t he downstream paqr_ts of the abutnent menber
where it lies in and abuts_ the groove 12 in_ t gl\/\/neel nenber 9 Thus, the
tip of the free end ot"d Hf 4 e $° AhERS PR 6FaFafPEAlR0EF of the -

heat, i s generated) anposieiaigdiaridgenwfalcen dhet lsddehedl the shosembgbennd
grogue are directly cgp Al,f]dnﬂé’ t%ﬁ %(eax‘% e GRLRh gm%t-eﬁofromhsoagie

directed towards them 40 1's provi ‘ded Wi th I'inteinal
passages (not shown) bBcBigigsbISe &S coBlghdhes Pivendsesupst ieAvel shi ng t he
out put product | eavi r@oéf'ﬁl '\Eb.t%\.d, &g daGlddtd a5 G ré& off haeebea&rbetmﬁ

carried away in hat But no such ern a es.are orned I n
t he abutnent ne g‘h °"le% rs?ar“érﬁﬁrﬁs%fmjt&zﬁ ﬁ&h‘t’}g‘ sBRBPereWness th

t he 20 |nterests OIléﬁ(Eﬂ(hﬂﬁJaUﬁﬁ§fﬁﬂe\gﬂdﬂVeCOQ|uhgtheLwheemllng t hat
menber. If desired, the cool e tu enhance

provi di ng cooling wat BT %*r."n‘% er 3’\{333 ot\al}géro%% Qﬁrogg% 55%6"8s ? ?ﬁsed some
25 cool i ng wat er . | sbwtndret snaand)@tr e epdss agevay 148 wosh blﬁetherﬂreantlt ed

feedstock. In the Figysezgne o 8] e P RO TRE S 2L 2R oL KR U3 hED)

zone adj acent the die cate
the, out put 30 10prodiemnbes and r&dlébl’% U gt need lax cogdednbii sha2fhowt he
essure in that zoneghdhgdves essUifted Straifithe O edXigitdete@amoghrige netal

t hrough the said aX|a{thearance gaps 32 and 34 between the side walls of
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 ¢cooling water
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 siug of compacted
metal in the extrusion zone adjacent the die block 40
is indicated at €6. From that metal siug, the output
30 product is extruded through the extrusion die 42 by
the pressure in that zone. That pressure also acts
to extrude some of the metal through the said axiel
clearance gaps 32 and 34 between the side walls of
_ the groove and the respective opposing surfaces of
35 the die block and abutmeat member. That extruded



the groove and the respective opposing surfaces of 35 . the die block and

abut nent- menber. That extruded -10- netal gradually builds up in a _
radi glsadirection to formstrips 68 of waste netal or "flash". In order to ~
pre t hose waste strips growing too large to handle and control, a

plu of transversely- 5 directed teethpZO are secured on the’

t walls 20, 2 ich. constitute the said no 8. of the groove 12.
Those teeth are un|P8%ﬁﬁhg 3833f§r85h3d§h%pmh%e? %b% Airectiit it on one -
of the walls being dpspossdlpppéglbé waeteomeEspoodlﬁglasmwh 1Th or@g@the~
opposite wall. If SiL h t 0 ively, be
staggered rel ative tqg gofg?gg%oﬁgggg ?%Lg? Q€r¥‘ﬁ§ %D%Jf@%\aﬁwa#% %epetert I on,
the inclined surfacééqﬁéeoﬁ‘9h6°ate°%boékPl@*ﬂéiFEc@ftheaeavetﬁhivﬂﬁste
strips 68 15 5 obl dguebyednteethe7paths obcliPearesperd i ¥evsLs énﬁf novi ng

teeth 70. Interceptj f ,gucC e str n toot causes a
pi ece of that ster ?glg 2§ﬂtBgrwﬁaﬁérﬁfgﬁkgBVheaggﬁ ??b#1 Pretlxt @ Ried _
netal in the clearatbe gapov&hiig, slbbs@Otecthaste wexiforktlly sdpdqsd are

removed as soon as E.PSMn@XEﬁBd hegiagbinlar enough.te be Jo At ot ed by a

nmoving tooth. In thrs I's prevented from reach
“unnanageabl e proporFPé%§ b?hégs%iﬁp?ﬁéﬁhoﬂboﬁb%en%@@ ¢Qf¢ﬁ§§ﬂnﬁxngzmﬁttm5

can be securedoin agy $abi 559@§Qt¥ ﬁamner on dbeiveoeel tiebestnl Gon e?rgb by
wel ding. In the Figyu other teeth fitted |n anal ogous -~ --.

!
manners to approprlg?gfsﬂ?¥aﬁége ?aﬁfﬁirmf%?n%ttﬁg%eﬁ% Vet ivedifer 10, 30w
I n those alternativeoareapgedingsieehle ent theadtiserr frawks. of the wheel

menber 10 cooperate with correspopdiogl ¥n Shaped; S {AGE S e ddiSs 72 o
the die block 40 deflect the extruded waste strips 68
15 obliquely into the paths of the respective sets of
'moving teeth 70. Interception of such a wéste
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 propartions. :

. The said teeth do not need to be sharp, and o/

25 can be secured in any- satisfactory manner on the

~wheel member 1C, e.g. by welding.
In the Figures 3 and 4 are shown other
teeth fitted in analogous manners to appropriate
 surfaces of other forms of said wheel ﬁember 10.

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

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



*cooper ating shoe menber 24 whereby to effect control of the flash inA& »

~particular desired way. In 35 Figure 3, the flash is caused to gr a
purely -11- transverse or axial direction, until it is intercepte a
radlally proj ecting tooth, whereupon that piece of flash is torn away from

the extruded nmetal in the associated clearancetgap. 5 In
Figure 4, the flash ig6ad3edet 9r géSEWaind@Pe@E’kbﬂue%%{ﬁCHOf's(as in the

case of Figure 2), but I's intercepted byt roj ect radlally from
the surface of the widdienpepbed Py arspddatiyud™ Peﬁ%&h%gtT@@tﬁuIW SRAN

later, 10 it may lma&e@mé@lal of @lagMeNsnNe6easanyy ffodfad dherpdd usion
prdﬂﬁct (wWre 61) issui f.ro continuqus.,extrusi on apparatus descri bed

above in an extrusioff dct Feﬁfﬁ@ﬁﬂaﬁﬁg PAPRE2DEE FEPpassing it to a
product collectison and storage Imedigure54, thierébash, istcamedetadagaakie

or advantageous [0 tigal g X USken o &%gcgnwbg%agé StUH gLy hot

fromthe continuous extrusion process F oduce
treat ment apparatus maE iodndg* Cebé?ﬁnﬁyeteﬂéhaVPbﬁ@eﬁ“@bﬁ%?oN@Qk?kﬂﬁa

extrusi on product VMtﬁ}dh'QQ@t%m~th@IBEE&ﬁ@twﬁgélaﬁgmﬁéﬂlﬁ® (for exanple, a

drawn finish), and/or a nore unjform external diangte Such a
treatment apparatus may al so bg OFs&@TL8UBr HERARNS ot Y fo}g é%ﬁ?"Liqq%ks,

fromthe sane clant i nuicusnagx thieutiean ~pivddycor évenshedegsa)dylptso of r e/t | ¥1HES
di fferent gauges and/g&gugh%ragqgauc%or gggh P?rPQ%S ﬁp |, treat nent
? 0 WAt ch” i

apparatus nmay conprisé a raw n Bxtrusion
\prgduct is first thré&liédws?,@“ ruspien éf?ﬁ\"/uﬁdﬁhﬁe‘ﬁe@@hsb@ﬁ] abevprigviate a

sai d finished producte@frudad §¢08use t-ehendAEeappaiis SNETTEN -passing
it to a product collection and storage means.

15 Moreover, it may be desirable or zdvantageous %o
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 the extrusion product
with a 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
times, from the same continuous extrusioa product,
';inlshed products of various different gauges and/or
tolerances. For such purposes, the said treatment
apparatus may comprise a simple drawing die through
vhich said extrusion product is first threaded and
30  then drawn uader tension, to provide a said finished
product of desired size, tolerance, and/or quality.
The use of such a treatment apparatus to treat the
éxtrusion product would enable the contianuous
extrusion die 42 of the contiauous extrusion
35 apparatus to be retained in service for a longer

period before haviang to be -



- -12- di scarded because of the excessive enlargenent-df
its~die aperture caused by wear in service. Mg2eover, such a treatnment

appar atus nay have %ggg%g?aeggéﬁ(eg%j spﬁgdé)lcé( @é (ymgrep)éttso

enabl e an out put pr F ent gauge, erance a
quality to be produdéd mpsréude Qhé“@&ahﬁl%eéf hﬂc%me¥ﬁﬁnw MQR?QKﬁ%m

system i ncor porati ”Su@hCQ”%k@h!@ﬂén@xégﬁéb@f‘u@w aﬁéJ\Se afgh af &Xtdddsign W
product treatnent apparatus refer ce to the-

W |
Figure 5. 10 and speegdfi¥, fRRgT ﬁBﬁPgﬁgthﬁhﬁfggf v eRgRld Al em there
shown incl udes at reﬁepﬁﬁcgrwﬁca oOnki dubferext r gsugm, apqnbe:aamse and Aot

descri bed abovgdandau%é %Bege EELEEQ aqsggggrlbed bel ow, the output
uce

copper wire pr appara I ndi cated at 102, and
bei ng drawn through a S|2|ng ne iﬂﬂmplérOfeﬂu@?hbl“W%u%aﬁ§EF4%ﬂ%Fde5|red

| over value) by a tgRshkaRl AgcBYpbextdRy ﬁecé%laﬁ@ugdest\/awéhéheawé&wses
a plurality of tines before a55|ng Vi a
Vv

a
110, 20 andrhg Sabras BBy PEatE0s F S RbRT borPRRTHESS LY XM
_of an electrical tOMQUQeﬁb&&bealﬁ1whosefenengpsab|bhelElgunalﬁed and

controlled'byé control appar ; &é 1o$h€o|@ﬁégﬁ1é§fé §pogﬁév $Pef @) a-

first electri signal 116 d Flved oma Wr nsi on sersor 118 \h-i
whi ch engages the mnmerbozhawna1ps§ude§na5erﬂéenenhe eROr ascont bpperait us

100 and the sizing %':c%rélgﬂona Whia¢QsPhaVijdss asssaitedi 464vei aR@] op
el ectrical signal depende he tensign
desired, modlfled as described below, the output

. copper wire produced by that apparatus being

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 o/
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 signal dependent on the teasion
in the wire 102 at the output of the extrusion

20 apparatus 100; and to (b) a second electrical
signal 120 derived from a temperature sensor 122
which measures the temne-ature of the wire 102 as it
leaves the extrusion apparatus 100.

The control apparatus 114 incorporates a

35 function generator 124 which is -esponsive to said

~ second (temperature) signal 120 and provides at its



I n the_wkre.loz'at the output of the extrusion 30 apparatus 10
(b) a second electrical signal 120 derived froma tenperature s
whi ch nmeasures the tenperature of the wire 102 as it |eaves the

apparatus 100. The control apparatus 114 incorporates a 35 function
generator 124 which is responsive to said second (tenperature) signal 120
and provides at its - -1 3- output circuit a'mird electrical si gna

representative of the,yhel b Sidess d ehsiran e t-heapaktipaghar wire 102 when
at the particular tenperature rgpreﬁgq%ed by .t.he sai e
 decth

| sai d % cond 5
(tegperature) signalTSPARSR tTY § Jdie ks gtdestodensionpfrrelitas a
reference signal to parbigparat orifd?8 qalvhepartt thle pairdicabtrol apparat us)
in which the said-fi i Lon) jgﬂﬁ{ ' 0 re ] said third
signal (yield stress&?%%és‘l on ﬂ:é) e ‘.ou putt?jdig)y %h(séig%gld %Te\éﬂto%g conpar at or
constitutes thedsignbemprraiomeblsigntl-ne Medr dihdadi sAestrinalt signel
motor. I n-operation,qpfe;doseme 18 As 5 &SGR dlignah &%t aNborphthebent

215 " vl e whi oh |98t BL48 QAR A GRS DeraRArAS I onD ¥hie8s
tension for the part{heleaidviferst (tengiot) aigmalt digerat coapatredhivebhit
20 has been made YoLd nEUAE TR oo 1o S aRY. SeRet g he  he: TREPEE"C
menber tip, jet@ of sigealcoblthry ¢inpdnitqoreansdi tedelsi tgegasgaplcfard be
g}gd | nstead. Even | &by 051 PRK OfYd Bhifer diBHliR0 BASES FBYNE WOEHr.25
egarding the flash-renoving teeth 70 reterred to in the above description,
it should be In operation, the torque motor is energised
to an extent sufficient to maintain the tension in
_ the wire leaving the extrusion apparatus 100 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 2 water jet for cooling
the abutment member tip, jets of other cooling
liquids (or even cooling gases) could be used

instead. ZEven jets of approp:iate liquified gases

% may be used.
25 ' Regarding the flash-removiang teeth 70
' referred to in the above description, it should be
noted that:-

(a) the shaping of the leading edge
(i.e. the cutting or tearing edge) of each tooth is
30 not critical, as long as the desired flash removal
function is fulfilled:

(v) the working clearance between the tip
of each tooth 70 and the adjacent opposing surface of
the stationary shoe membher 24 is not critical, and is

35 typically not greater than ! to 2 mm, according to



noted that:- (a) the shaping of the |eading edge (i.e. the cutting or .

tearing edge) of each tooth is 30 not critical, as long as the desired
flas moval function is fulfilled; (b) the working clearance between the -
tip ch tooth 70 and the adjacent opposing surface of the stationary

sho er 24 is not critical, and is 35 typically not ggeater than 1

to 2 according to -14- the specific deéﬂgn of the apparatus; (c) the

greater the nunber Qhetgﬁbhigg@cq@sqgguag gnehapbdeahsthe wheel nenmber 10, .
the smaller will be the ['engt "

of | ash" re ed by eac tooth;  (d
" the teeth may be nade of any Zéptgﬂﬁegﬁéﬁéﬁfagggsﬂgﬂ¥8§ ?gréﬁﬁﬁﬁp?g?cfﬁgki?
steel ; and (e) any eeouad eachmstidedodf thecwherd mhmbeeet B, obthéhsmahket
menber may be used. Gy pe the 1engtnkn®saRlehbbyrOkLRGLAPRY! BLUR 1O

deliver an acceptableé output extrusion product fromteedstoCk rn’|l oose
particul ate or Scomm¥®iotdd formis considerably enhanced by causing the

radi al degt_hl gpr higght) of t\*/I\ﬁ)aﬁ%;éfitt%e[%&s&gge{%%/méae b® any suita}[)le n
pressure-buil di ng zone | i es i med atel y ahea .€. _upstrea
of the front face 5AaFETE ’aﬁﬁfﬁeﬁ? %QﬁbgFaggiero¥8PEiﬁ?ggire?ﬁaively
rapidly in a preferred manner (el ey congeniientoietbbdt bénsetuthegwhkel
member - 10, for exampley Do BEMRABEH blehWaLr ghgdulnyblg dravi ngs. 20

s arranged to be cCi

The renovabl e die bl'ock 40| jed cunferentially co-extensive
with that zond,0 and the said Fhegedddiity oddibei epreratus tadialiveptanof - _ .

the arcuate passageyaydpta3AR SURPuRY e2RRLIRLHALSLY uSRARFEE FBEASYHERCED 40N

of the die block that faces 25 the bottom of "t he groove 12 in_the wheel

nmenber 10. loose particulate or communited form is considerably
enhanced by causing the radial depth (or height) of
the arcuate passageway 48, in a pressure-building

15 zone 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

- shaping the surface 40A of the die block that faces

25 the bottom of the groove 12 ian 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 drawiags, that surface 40A
comprises a plane surface which is inclined at a
suitable small angle to a tangent to the bottom of

35 the groove 12 at its poiant of coantact with the
abutment member 36 at its froat face 54.



That surface 40A of the die block is preferably. shaped in a nmanner
to achieve in the said zone, when the apparatus is operating, a fee '
wretal flow pattern that closely resenbles 30 that which is achi eved when
using instead feedstock in solid form In the preferred enbodi ment
illustrated in the drawi ngs, that surface 40A-torpri ses a pl ane surface

which. is inclined at a suitabl ehglgrajill aggkg t@eﬁlt‘ﬂreg@gtagchtm%

35 t he groove 12 at its point _of con ac ut ment
|ts front face 54. thatsthenzatingPE (@) tha 23,3 4T dthe Wﬂ?@@u&?mt I?é‘t
atio of (a) the3dr eaaalf ichexpbyedend freedbetoc% dénedl it epjosed to

fee tock nmetal at tgﬁngg%rlgql N RLESSUr o{ 9) (Al th dfaaldlcf:a'las scgegtional

cross-sectional area 0 ] pa sageway’ 4 he entTy €eh

zone (i.e. at the radrgk efosbespassagevdyat8ntt bize Lpstreaandemf cfaitdhe die
bl ock 40) is equal t e(akl 050f +hbk) ~LDEa APPU SNt 5 9@1!‘?6 Y
f eedst ock enterlgng t%gtlgzcgr&tegat asaF entr aend thereo 4 ad’f cIEhﬁ télenm ty

of the fully-conpact 8®StE€dst 88k P§7| 591@19 b Lark ctnt tﬁheeql%%-nttcfé'dt? 54 of

t he abut ment member 3§t1bno@n«é1$ath§fagp@w-lartam@ﬂserﬁf e daktdcxne
surface 40A of the die bl ock s incline

at . an gles t hat . t he
area of the abutnent SR&fSenE zhat ?ﬂﬁ? # E?b‘gs‘éﬂp’t% ?'éi ﬂi%ﬁ@%&ﬂ étlcit he
extrusion pressure i $heqdahstbdyons bhéffmllyheompadtedadﬁeaéds:trmﬂs -13€icid oaal

area of the pasgpgeway 38.8t the SULLY P00005458 RGN ingr 1 he

\:P‘s,tream end of "the des T8 n an
ternative enbodi nemenbee §6rface of the die block facing the bott om of

the groove 12 may be inclined iR bhe SBENGFat8be) & dfgenent, the said
plane surface 40A of the die block was inclined at an
angle such that the said area of 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. &t the upstream end of
the die block). '

20 _ If desited. in an alternative embodiment
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 membe* belng provided with a surface that'
lies paralle 1 (or subotantlelJ ra*allel) with the
bottom of the groove 12. _

30 ; The greater penet?atlol of the die hlock 40
into the groove 12, which results from the said
shaping of ths surface 408 -eferred to above, serves
also to offer increased physical resistance to the
unwanted extrusion of flash-{orming metal through the

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



above over only a greater part of its circunferential |ength which extends

sai d upstream end of 25 the die block, the part of the die
ing i medi ately adj acent the front face 54 of the abutnment nenber
] rovided with a surface that lies parallel (or substantially
par el.) with the bottom of the groove 12. 30
penetration of the die block 40 into the groﬁb@‘lz, which results fromthe

sai d shaping of thergyasecexdnédtaefgoind to am@veG @@my&ﬁ @wsﬁndKJﬂﬁésﬂ

i ncreased physi cal

metal through the S%reét%%ggggnéguéggsug¥@2%§9§ﬁ EHQ% f flgﬁ% q{n1ng*

-16- feedstock net athgoflhg bbdockelifibenble oarodveuth ¢¢$M&¢$51@reatly

reduced. Nbreover,rgbagt@gagtggt(gm Qﬁethédéi@abkoﬁg ik "d Snd Nen R0
results in reductions in ég% t he,.redundant work done on the feedstocéﬁ (b)

the anount of flashfprBaH

LRé ths gmount af Elash PTRANGR

The greater .

ve 12

t he abut ment n&nber thy bbad&ngahomeder1ppessmren the t Dol tibs et mémb@ﬁqi e of

pREcnBReh dhabilarhlndtPry  BRTHIRERAREL ORD o RIS 10

a plane working sur
that die bl ock. We
is driven by an el eet plendr workgngosvrfaae 4pkefisr mﬁhhlﬁlehbls¢kuzﬁﬂu@m@e

ot her Ilike- operatlnghgoggb@ugysng&ﬁg§5gntﬂgghapgsbp@g utilise hydraulic
15

drivi ng neans and operate at %E ropri at running s
§°

As an alternative to.introduc

QéélﬂqoﬁaP éB@V?ngeﬁﬁféPtlﬁ@o the wheel

pgzsagemaY 481P|a th@mSEFIm@|Qésd65vehobﬁgéﬂ53168ﬁr9@5&ﬁﬁ¢15g mé?fh at
~additional cooling wate n i nt 0 _t hat _ passagewa or |
exanpl e, via a pass3§§°&9 V§F th Léa%eflhea's‘ﬁ‘ca)e ﬂ%ﬁ% fgﬁ? %? bba&1tion

at which said

15

20

25

30

35

continuous ext*usion machines may utilise hydraulic
driving means and ope: ate at appropriate running
speeds. _ _ .
As an alternative to introducing 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
the shoe member 24) at a position at which said
passageway is filled with particulate feedstock, bdut
at which said particulate feedstock therein is not

~ yet fully compacted.

It is believed that the highly beneficial
coollng 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 zone upstream of the zbutment member is

conveyed (bqth by thermal conduction and rotation of
the wheel member) from that hot zone to a cooling

zone situated dowastream 57 the abutment member, in
which cooling zone a copisus supply of cooling fluid

is caused to flow over reiatively large areas of the
wheel membar passing tnrough thaz cooling zone s9 as

-

N



passageway s filled with particul ate feedstock, but at which said
‘particul ate feedstock therein is not yet fully conpacted. It is beli

4 hat the highly beneficial 25 cooling effects provided by the prege
i nvention arise very largely fromthe fact that the heat absorbed by \Q
of the wheel nenber lying tenporarily adjacentifhe hot netal in the
confined extrusion zqne upstream of the abufoent nenber.is 3 onveyed
(both by thernal COﬂ%l?Cteix haﬁﬁdtPSt' 5'%?‘8?} Sf}qi‘ﬁg Rh2E?! ﬁﬂs%e?? #rf%rchet%tat hot
zong to a cooling zordsurtedt ¢ dbensheedmenbéheiabtbeemdt nexbeusiom which
codgling zone a copi oygsupply of cooling fluid is caused to flow over -

-

rej%?ively | arge areas of the 35 Wwheel nmenber passing through that
cool i ng zone so as -17- to &Rt t8de CREL&PBORTPAChAGREPT opDr iR IFeL he

heat absorbed by t he paieelr TeMhessi Retslie iBOLIGXLAUSFOD2EDRELyY | Thidd S
cool ing zone access to the wh ess.restr|

relatively |arge surfS¥e&% %ﬁgﬁaﬁﬁnﬂgﬁgggga%?etfﬁeﬁ a?Y%bf%gf%rPngling
purposes. This is incdioldalg porpoass.toThhe éxtieneiyestatdatanaseond itied
o0 e L AL AR Te Aol ESSpL kR aceihg s Byl tone
menber) that bound t i@ &t PISVEAedoAdreasliiagd haen rehlt e ofetr ubAk, 2Q0R
R0 e e R o dynslogndarhenhe et 415
:Bgrfgzgndyso'enable hﬁﬁﬁl 8n§aﬁgu§mﬁPgh§F3§§??hghﬁgtFﬁ%?%h%%? s%fﬁ%?%géﬂted

them The conveyi repref. hdist halss belead meyn tiheedhebbvagnbee ¢oolimgsaid
cooling zone can be_@@%?&d%s that can be provided in those parts are

' 'seﬁerely limited in size by the need to conserve the

15 mechanical strengths of those parts and so enable
them to safely withstand the extrusion pressure
exerted on then.

The conveying of heat absorbed by the wheel
member to the said cooling #oac can be greatly -

20 enhanced by the incorporation in said wheel membér of
metals having good the:mal conductivities and good
specific heats (per unit volume). However, since the
said wheel member, for reasons of providiang adequate

KJJ mechanical st:ength, is made of physiéally strong
' 25 meétals, (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 hy incorporatiag intimately
in said wheel member an anaular band of a metal

30 having gocd thermal absSorotion and transmission
pfoperties, for éxample, a tand of copper.

‘Such a thermally conductive band may
convenieantly be constituted by an anaular band

gsecured in the periphery the said wheel member and
1

of
35 preferably constituting, at least in part, the par-t



20 enhanced by the incorporation in said wheel nenber. of netal s having
Hermal conductivities and good specific heats  (per unit volune).

Howglef,) si nce the said wheel nenber, for reasons of providing adequate o
mecfapi£al strength, is nade of physically strong 25 netals, (e.g. tool

st eg 't has relatively poor heat transm ssion properties. Thus, the

abi | /' of the wheel nember to convey heat to&aid cooling zone can be

greatly enhanced byof@ﬁ&mméépgnéumémltreumah Stﬂdéj ssheel nenber an

annul ar - band of a netal n ood t herm bsorptio d '
“transnmi ssion proper‘ﬂ‘é%umf‘orevé?(ﬁ#p % g%"%a’rﬁj %?"E?P;p & ean(t"ﬂétrhn'é’lhley\,r
conductive band maysieenvesnient) ytie sk tpdadagbway am&nnul ar band secur ed

in the periphery of the said yh %Sé@rm@‘gl@n@i%?ex% %ﬁ@vﬁtﬁ% r%)f t

constituting, at least in part,
whi ch the sa|d50|rd@%¢@¢@%t4%]°§r%mﬂé¢4% W%M#ﬁﬁi%Qﬂﬁﬁhﬁﬂ(ﬂ?%@mﬁﬂ?1ﬂ%§ shoe

nmenber) the said paﬁﬁé?@%i/eé%ﬁhe'éhﬁiis%eﬂm}?y t&tﬁmcﬁi@ﬁlul% Yh ¥ HYC o Of
the machine is of %%&W&}%@n%éswtabls%% Oda[% ﬂé{ %r%éeWhe said
thermal | y conducti e ! _
extrusi on product (€egg. C@@p@é?) I n ot her cases sai d thernal |l y-conductive

10 band may be enbedded |n-‘ O5t Oé/géé?‘ne ex riﬁmesrqﬁ:aol'l& %Laua#t]t%nd

whi ch second band is of the sane” ne sion pro
machi ne and i80i n comadcrayi bé emeedded port ioh f aver lseidd tabutarssicomdnber |

the two bands be'ngaQﬁuﬂéifﬁégﬁt WEt & Sseddnd band is of s et Wt ”ay\*~4,

be used for the said thernual %ﬁgonductlve band a-re selected to have a
hi gher product of t&®rHa¢ EHHURIINI RTPUMRIE Pledils PR HA MR Wl une
t han tool steel, angohtattideitiethe tip portion of the said abutment

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 steel, and 1nclude the
follow1no (in decreasing order of said higher

20 = product):-

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

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 area. Thus, for a
given cross-sectional dimeasion measured transversely
30 " of the circumfereace of the wheel member, the greater
the radial depth of a said barnd, thé greater the rate
at which heat will be ccaveyed to the cooling zone by
the wheel member. _
Calculations have shown that for a said
35 wheel member having an effective diameter of 233 mm,



fol | owi ng (in decreasing order of said higher 20 product): - Copper,
silver; beryllium gold, alumnium tungsten, rhodium iridium nolyb
riut henium zinc and iron. The rate at which heat can be conveyed by<
such a thermal | y-conductive band fromthe extrusion zone to the coolfi
zone is dependent on the radial cross-sectionalg.area of the band, a
increased by increasing that cross-sectional ar a Thus, .for a,given
cross-sectional m;erﬁqg(ﬁﬂ FREENOdd TRt 0S &4l SBPM B8t AeStifcunt erence
of the wheel n‘Eﬁber,tHélﬁnaglr]ga-tﬁn&diﬁ;uv&dlbahdd@m koppea Ravdnpaadradbel
greaser the rate at I.ch f. | | ey tQ, n6Q0 t he
wheel nenber. Cal cul \zg]l o%sgén%vlé)\qsﬁgvm%eth \éf’or%qe tt:Ic;l] g M\/\/%Oé?gfrex%
havi ng an effective hahefizgn gtheFXtpysion zpge éﬁd thespadd Qﬂolénétfa@neof

10 RPM and a sfid tfieryid lWrdedn Healtews Wdle&ueoe@e&tsavbagt@oﬁam@ﬁe
Ccross-section of U—sha e, the -ate "R "of conv ?Fb fromthe ex rusi on

zone to the said coo‘farh’geszo‘rﬂe the mab'y"et'h@h\f%’e‘el §f&\‘/r"ii 48noftit s
rotation al one, varitise itadil Py ghewthel aw whubhvar satd oabatmélie

radi al depth or exte }I n{%&&ﬁ%ﬂﬁp%@% Q,:%G}neg‘ggpe?gtlb@ga)évhgh t he

wheel nenber penetrat®es band," t hat
variation 10 of tietq ddiad Ctdrnnﬂé‘né@gl&',l Fhags 115hé°c§p'¢5erWbéhdvﬁha%tlon

remains at theygott ofy ofnd headsid 0 f HHERY enti e &'h@oﬁ%ﬁbéZ) banli€ERat
cal cul ati ons were based on a sal d ﬁ rptoghba“nd havi n

nt
\pacts (tool steel) ofeRaeSufeelthfe 9Initéer Sed oFlgéHEt‘ﬁFFi} i%f
circular configuratigfosse SEED) i N Thesadicdl crnety onsCwiede. babledcen hhgaid

radi al cross- sectlonaé ar e%a"ﬁbd" hav1t*1hge SPEY, b%@qa\é ('nlte%ar@sa(t ay- | i near

manner. with

S

_ steel) of the wheel member an interface of generally

15 circular configuration as seen in a radial cross
section. Hence, the radial cross-sectional area "A"
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).

20 T (mm) - A (sq. mm) . R (kW)
1.0 18.0 ' 5.1
1.5 22.7 6.4
2.0 27.4 - 7.7
U 2.5 32,1 - 9.1
25 3.0 3€.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
30 copper wire of 1.4 mm diameter 2t 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 low a
rate of 4 litres per minute and providing at the

35 surfaces to be cooled in said cooling zone a jet



the sai.d radial thickness "T" of copper at the bottom of said groove ¢12).

20 mm) A (sg. m R(kw 1.0

18. g 5.1 1.5 22. 7 y
6.4° 27.4 7.7 2.5 :
32.1 9.1 25 3.0 -20-~ _ 36. 8 _

10. 4 I one practical _arrangenent having such _a wheel nenber and a 2. mm

radial thickness T §fl98i&YcappaPPERXdNaLteLleBE0t KohTES Bardugrabee (12),

when operating at said wheel mailsehecageesttandteshr vdtB0iRQicatEQPPRELW €

of 1.4 mm di anmet er g%ai igeed of . 150 gﬁtres er mnute eat was Fxtract d
n

q r h _
from t he wheel menb SouASAE "&eBEr CPRTEARAZRRSI ~hige 2 bAES T 5988 e of |
10 kW by cool i ng waed kWowisng aesadtl ol aheatendfic4ibnt oBshpet thnoughand
providing at tke 35 surfacesg caglgd ifeSal I n | et
-20- velocity ?f anggxinéte%§%888tqﬁgt?géaberﬂﬁi%gﬁgsggﬁiggﬁégtg%é?éﬁction
rate indi cates that PAEAE w884y d8ehptytRRatcBemPAg, zdnduaedaby atkeof sone -

2.3 kWas a result gknbheatapdugthaieat BRAEtEALOYEIBWOen thbCesBbWsion
conducti ve band, the %F]acgn& wheel _nenber parts, and the abutnent nenber,
84k h8;

i nduced by the tenmpé&P ERPL&RBsEPAG  bet ween the extrusion zone and
the cooling zone. This measur @disatweastiredt ratki ng brotabyidf heathey

o mum rat o P heat S EoBLErn Tt o2, a0t B Fle RR¥LLBEE%EnY to be
achi evabl e by flowi sgupeskisnyenst épvonrehdypridh arvawbmnerrabecofhheat — New/
internal cooling pagsagastienn®d 58md51.9 kWetRRY AES o BBADESunLi GHIEe 6
shows the way in “hg%gigggb&%t%yoglowing cooling water ian the prior art -
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 coolirg zone was found to vary with
variation of the rate of flow of the cooling water

20 supplied 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
of copper, which band is shown at reference 74 in

25 Figure 10, and indicated, for convenience 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-line 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 s2id copper band had a
radial cross secticn of U-shape, which band lined the
rounded bottom 16 of the circumferential groove 12
5 and extended part-way up the parallel side walls of
35 that groove.



extractlng heat fromthe wheel nenber and abutnent nenber in said _gG0N ng
zone was found to vary with variation of the rate of flow of the
swater 20 supplied to that zone. The extrusi on machi ne descri bed*gbgve
with reference to the drawi ngs was equi pped for the practical te
said thermal |l y-conductive band of copper whi ¢ht band i s shown at reference
74 in 25 Fi gure 10, and indgcated & Fhgconvenlence on dot t.e

e
formin Figure 2. (It should 48R6Fe st‘au?eV]Zeyél%Ba/ld]eﬁﬁ cttos t%er?#]he ;
copger band 74 is reﬁngaeatéda|moﬂufhcatn@ﬁf@fnﬁhermheekumanQE1§bctdmna

vi gw; taken on the seq aﬁnmbBQ;QaﬁﬁgEhn §Osollg'9¥ﬁﬁlép Wind 174 lo9 ﬁéﬁ?é“ll

be understood fromreference 7 ure 2, the sald copper. band
radi al cross sectlonhéﬂlﬁgsﬁaﬁébsﬁﬁ“éhaﬁéﬁd”??Fﬁﬁg¥}ﬁ? K FHR&HM 16 of
the circunferentg al geeavenlisanduaxt@ndadapar &t abyedpséber gy aﬁéﬁ}ee&i de

wal I s of 35 t hat groove. -21- Fi e 7S I a e r to

that of Fiqure 2 a moaSPFEREiBs SFoehotingl/niERtts 1 o7 FAYE vRee

nodi fication, a soli dieabewl,aschasdtdcbef dcdpparbhava b ehenknﬁ&mheuﬂlmhen

rect angul ar radlal croa$1v§ § ﬁﬁg?EI 9R %gégpugégg éé&l chéﬁéﬁygxgggmurely
e er

bet ween cooperating st eel nber s sai d so as to
be driven by said ch@@kPﬁéﬁbéﬁsdﬁﬁgﬁnabﬂrF%Fﬁgdsh&¥%goﬁ°mmﬂch

nenFers are ca|r1|r0 ed 'h&sqlrF.%emehﬁtsihdldllyLng §BADI - idbéerfEnds Jdrc;ovléJ T6A h«';lgA
_begueen the two SheoR BEMIBA 158, C1AGE gPBbe Bf cUERYESE hertry YldStben
ose cheek nenbers afemdeysof/8theThetakrobveapdehamts 7éhal wentny assmﬂdry of
ggg gﬂee' menber 10. glse cHRZR RERBEALY of! AL 055 0PhE e f4H fRF ST i B AN
76 during assembly of the wheel member 10.
15 Complementary frusto-conical surfaces 76B 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
S with the copper band, and there“y cause it to machine
25 the copper band progressively 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 ianer core 82
of a metal (such as copper) having good thermal
properties is eacased in and in good thermal |
relationship with a sheath 84 of a metal (for
example, zinc) which is the same a2s that to be

35 extruded by the machine.



sai d band and cheek nenbers respectively permt easier assenbly and .
di sas e of those parts of the wheel nenber 10. The circunferenti al
gr ooy A, }is fornmed in 20 t he copper band by pivotally advancing the =
shoe % 24 about its pivot pin 26 towards the periphery of the rotating
wheel \gexber 10, so as to bring the tip of the abutnent nenber 36 into

contact with the copper band, and thereby cause it to machi ne 25 t he
copper band progressively deeper to formsaid groove 12 therein. Figure 8
shows an alternative formof said nodification of Figure 7, in which .
alternative the thermally-conductive bapd-conprises instead a 30 Nor

conposi te annul ar band 80 in which an inner core 82 of a nmetal (such as
copper) having good thermal properties is encased in and in good thernal
relationship with a shedfigwe & shawa & furdhesx gdpeenacime) fapinch is the

sane as that t tghfgsmodf?@648¥3$ R e uﬁ%ch'nﬁn whicR2- Figure 9 shows a
further alternatlve form of said n@g]flcatlon , i n which

alternative tHel19RAFHEYS -Tdh dRETRA Wat@esey v?eégpﬂsfegar§588np05|te
band 86 in whitietteadd addmpds"mm tand zﬁfﬂulnalwn}iaht aS@adhaldgiihaermade of a

metal (su h as, ) r r AR ngd .l,Snengircled, in
good t her rfnoxﬁ) s‘hﬁﬂ‘yae83 A rad tth'l -ou %I%:nnug%eﬁ gShégoggf a net al
_which is the sepm:cas) tuﬁaltil'ta) gp@demem@d W‘Olpﬁé'tliﬁ@hlané issaid 10

circunferenti aln HROM | St BRIy ebhaddird 1akYbABAL pTERRER Whol Iy within . -
Zié?u;?ghahggﬁ?u ezgggrt 90 of la%%vggpgblgpg%ls %@%3 wﬁicge extruded DY Newgs
the same as that to be extruded by the machine. Said
10 circumferential groove is machined by said abutment
member Wholly within said radially-outer part 90 of
said band. ,

Metals which can be extruded by extrusion
machines as described above include -

15 Copper and its alloys, aluminium and its
alloys, zinc, 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

20 vrespective sets of claims of other patent applications,
namely (a) 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. 8402416 and 8&02&17

25 (publication Nos. 2 135 616, and 2 134 829
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.



-

15 . » -+ Copper and its alloys, alun1n|un1an zi nc
SLIver and gold. It should be noted that varlou the pre
_ ditscl osure which are not referred to in the clal
subj ects of the 20 respective sets of clainms of other TP
namely (a) No. 8309836 (publication No. 2 134 428) filed 12th Apr|I 1983
and claimng priority fromthe earlier-fil e®3now abandoned appli cation
?30%?51 filed 3rdefgbygary 1983, and (b) Nos. 8402416 and 8402417 25
publfTcati on Nos. 616, and 2 134 829 spective bot h of which
were™iled on the 36th Januaﬁypﬁiﬁﬁp%uﬁPbl%#ﬁ%%%%?ﬁ|%%ﬁQHqﬁﬁP§oth of the
above- menti oned ‘appktgasiensoiose t BBUOEAG ante SRORAK in par23culeAk)S 1.

t f ffect
fopa et 151 1 PSR G908 Nk P Ol 6 g
(a) a rotatabbe wheel menber (2103 zotakmiele dieqlbomantaT V‘H@S ieA T8p&Lest i on

by a driving ”Eansfof*ath%’G?Sh Hﬁéﬂ?e{n %f&[rﬂaﬂapqﬂmeﬂgaldehn@hereon a
continuous circunferenti a roove § a co peratl er (24)

whi ch 10 extend§aé¢rﬂhﬁf r REEPe %ﬂéﬂl%’tggfefﬁe
periphery of said wheehtimrubas aﬂdcm.feherln’a‘sah glmdve)rﬁ(m) whi ch projects

in a radial direction partl y o¢<%§ ‘gé.ppy()%v%ﬁ “%H;dés v&r‘,bl NG iGhear ance

(32,34) fromthe side walls shoe nenber
‘portion defifiOng wektienfie warbsmﬁe eattay 300%9%1 e GuREdeIdedagardy (48)

extending circunf epengjgl F¥ %héﬁydof\h@@id RRdET nduer a@Stvaglen Magt ameans
(50,52) disposed at an . in

of d 48). f b|
f eedst ock to enterP§§Fa°ﬂazéggeﬁﬁ§°gfgégﬂgafé gfma%dédfgl e "9 20

partly into said groove with small working clearance
(32,34) from the side walls (14) of said groove, said
15 shoe member portion defining with the walls of said

groove an enclosed passageway (48)'extending
circumferentially of said wheel member;
(c) feedstock inlet means (50,52) disposed
_ at an inlet end of said passageway (48) for enabllng
20 feedstock to enter said passageway at said inlet end
- whereby to be engaged and carried frictionally by
said wheel member, when rotating, towards the
~opposite, ogutlet end of said passageway;
_ (d) an abutment member (36) carried on said
25 shoe member and projecting radially into said
passageway (48) at said outlet end thereof so as to
substantially close said passageway at that end and
thereby impede the passage of feedstock frictionally
carried in said groove (12) by said wheel member,
30 thus creating an extrusion pressure in said
passageway at said outlet end thereof;
(e) a die member (40,42) carried on said
shoe member and having a die orifice opening (42)
‘from said passageway (48) at said outlet end thereof,
35 through which orifice feedstock carried in said



mhereby to i ed frictionally by said wheel nenber, when

r ot/ , outl et end of said passageway; (d) an

-abutyent H Iﬁmg“ on said 25 shoe nmenber and projecting *
{ |nt

passageway (48) at said outlet end thereof so as to
suf rtlaIIy close sai d passageway at that end and thereby inpede the

passade of feedstock frictionally carried i®4%aid groove (12) by said wheel

m%‘”ger “30t gh”ﬁ% f '{@ﬁ%rﬁ(tf*&%nﬁgifbﬂlq ?@pﬁés@@dﬁb‘y m&g@e\nay at

said outlet end thereo i e ne carried . on said _sho

member and havi ng ‘afoﬁF%l%r"F’%‘?%aje B g 1( ”%klred%nds%vc?rbasissaé’é)\%’feﬁfgjﬁ et

said outlet end thes@odxtiBided 1mramgtmvwnusn Torinf,i deo feeddstfoom saidi ed in

sai d - 24- groovghv\é%ﬁ!)l fad (ﬂ,?t&&['aér{ yo ?p?? Qgt@tgg)n @hgsai d
X

wheel nenber (10), driven -1 CONpr ess; di I n cqntinuous.
form to exit5from said shoel ﬁ%ﬁﬁ%&skiﬁstN¥PénPQﬁﬂqeg pEECHTEY 6F, 58) ;-
anng (10) | ?aéé)wlﬁé@ﬂkné@mlmw ﬁcgl@ttmcwkﬁﬂ'mwmadud;meel t
menber or rotation therew ranged. t o .peri i nterce
_and thereby forci bPyTaRESEHE %e%??’o%@l%?ﬂ;y et eral‘ndIOdé(}?B) tycyher ei naf Fer
referred to as "fl fashé}iblhadetscheseqt igns of entwanlon Mt axxdiarly &ﬁ)(v\,hen t he
apparatus is in @gﬂgirmaﬁl@fo%%d %o bl I Ofadi) A (2253 i ch

provide the said s ng cl earances between the s%:d side walls (14)
of said grool® (12ponhénupesthopstardad WheRCHRe APRIFRFUHIS mehber 15 =
portion (30) whi chogépéegéﬁ)rﬂdr@héy omé Ooﬁ&balt}gr:ﬂmvtﬁxo Zaps (32,3Appar at us “N-w’

cocordi g o O el UL S RugatHy haF) SAITY rRRRSs {Bluddul v or

each side of said §
between the said side walls (14) of said groove (12)

and the cooperating surfaces of said shoe member

15 portion (30) which_projects'radially into said
groove. | _

2. . Apparatus acco dlﬁg to Claim 1, wherein
said flash-removing means (70) includes on each side

_ of said groove at least one tooth member. (70)

20 positioned and disposed'so'as to intercept, during
rotation of said wheel member (10), the flash (68)
being extruded through the said gap (32,34) at the
adjacent side of said groove when that flash has
grown so as to extend a predetermined distance from

25 said gap, interception of said flash by a said tooth
member being effective to detach a said section of
said flash.

'3.. Apparatus according to Claim 2, wherein
said flash-removing means (70) includes on each side

30 °  .of said groove a plurality of such tooth members (70)
spaced uniformly around said wheel member (10).

4. Apparatus according to Claim 2 or Claim 3,
wherein the or each said tooth member (70) positioned
‘on one side of said groove (12) is staggered
35 circumferentially relative to the correspoanding tooth



20 pasi ti ened and di spesed so as to mte;’fm m,mm t|on
wheel nenber (10), the flash (68) being ext M Q sai
(32,34) at the adjacent side of said groove mhen t'hat" flsask has
to extend a predeterm ned distance from 25 said gap, intercept of
said flash by a said tooth nenber being effegidye to detach a said section
of said flash. 3. AB%B atus_according to daim2, wherein said

f1 ash-renovi ng meanBenhey uﬂ%%IYﬁP?ﬁﬁﬂP?ﬂﬁﬂ?1§?P°3Hﬂe $4d¢ gfosedda
pluratity of such tgebbveenbers (70) spaced unlforn1y around sai d wheel

menbsr (10). 4. Appar a d | wher ei n
the or each said togt'h menberl\#%fgﬁgé %?on%a(gl% the' svoé) o?’fg]ét%(? gr oove
(12) is staggered 351a1m3|20bﬂféremh¢zﬂijl&aﬂhusamﬁtﬁﬁoﬁmem@@bﬁesﬁaﬁdlng

tooth - -25- genMbey réggétsommoggﬁd Ophdde APOSE L@ &) d§ & f%a\le@aqwove

5. aratus ac ing to any one the C ai ns re|n each

said tooth nenber (7e§isl dlb?%?%%@s"h??ﬁﬁ%nﬁ?i%ﬂﬁﬁﬂCQRﬁﬂﬁ%as@id%%
general ly radial di ﬁsctae@ﬁgwéftﬁ@&ed Oth b Egic e fd gt iR tgaat (59 Bal)ng

extruded through the_assgcl 2, 34) a directjon i que
to, or parallel wi t A2 ?‘hg gg%‘?%%{&f ‘[ffiqaue tvﬁ*feéﬂr ﬁ%& (:"1%)IQR
Appar at us accordlngthe anySOQﬁ ootaheonjqirnaintwhebl\Mﬁmhgnw(é&Bh sai d

tooth nenber (70) pgojects frgg? rtéigyyldﬁeaogegg@ally axi al
direction whereby tq |nterce Iash 68 t

I's bei ng extruded
“hrough the associ afé8i88p? (82, 84)Vh¢ %11%? |%ﬁ'11dv\/rﬁ‘t9$h §%’gﬁrngoto t he
axis of rotation of psancheﬁfomm wH81 n?ember (10)Adpneatdemea@atydi Ng

to any one of the CLatps 2;10.01o8Neh&Soy e SRS IGH BRI Lee) Thalts
15 is being extruded through the associated gap (32,34)
in a direction which is oblique to the axis of

rotation of said wheel member (10).
7. Apparatus according to any one of the
Claims 2 to 6, wherein each said tooth member (70) is
20 ‘constituted as a cutting tool arranged for cutting
off sections of said flash (68).
8. Apparatus according to any one of the
Claims 1 to 7, substantially as hereinbefore
_ ‘described with reference to and as illustrated by any
\_ ' 25 relevant single figure or group of associated figures
in the accompanying diagrammatic drawings.
9. Apparatus according to any one of the
Claims 1 %o 8, wherein said passageway (48) decreases
gradually in radial depth in the direction of
30 rotation of said wheel member (10) through a zone
which extends circumferentially from a position .
upstream of said die orifice (42) to said abutment
member (36), whereby to achieve in said zone, when
feedstock in loose particulate or commlnuted form is
35 supplied to said passageway (48), a metal flow



20 constituted—as a cutting tool arranged for cutiting off sections-of

sai lash (6 aratus according to any one of the Cains 1
to bstanﬂ‘““g“mm“ muﬂmefore described with reference to and as !
ted by~any 25 " felévant single figure or group of associated

Al
fi in the acconpanying di agrammatic draygngs. 9. Appar at us
¥ng to any one of the Cainms 1 to 8, rein said passageway (48)

acc
decr eases gradualIpatheradmatedeb@ﬂelm téeenhl brg i rebfag@Oievable atitdn of

sal d wheel menber ei@hstBeRuan goﬁ@efb«%chsgﬁeﬁgédﬁsgwni@rma 2de KoM

a position upstrean1o sal |e orifice é 4 sal d abut pent nenb (36??
whereby to achi evePPhn8aild 3ohBllHnePMPREIR o‘"c%"qw’r‘?)’bsaéldpd’flttimfatae‘yor
comm nuted formisyg3d®ds. supplied to said passagemay (48) a netal flow_
-26- pattern re gbosely reaenbllgg thgt a hlev Q% dstock in
solid form sdid féddstock i APEAFA YBnR BRI bn$n rﬁhﬁﬁ

condition and mﬁthsandaahoeomdmbeﬁ portidon (30) iﬁunnmﬁtmwuﬂﬂﬁwaﬁjqpant

Claim9, mhereln S %QBSQBStBEQ¥eﬁe€9%§ 995 SQ% S fﬁg@}ﬁté&é#tf%#shoe%'sald

abut nrent nenber nser %%4secured in’s
nenber (24) and ex?éﬁhﬂ‘ﬁ@ épr%h?e?Eﬂ?l’&?‘P‘?/e?r Lanrd Axieadingrenber in a

10 direction ODBQSbhﬁfbeehbahw} ﬁamd g@e@lamﬂ?@@m r@éﬁexon:,n vhi ch

i nsert |ncor ﬁratea sai o { g |ch [ % a surf ace
(40A) faci ng'Powar §4TEHR 188t?8ﬁ1%+ %a?ﬂ e ﬁ% T %ﬁﬁ dce is o
shaped to provide samdtgpaduuhldbcueasetlnﬁcadp@ratés sai&xﬁiﬁcmemkami_ News/
passageway (48). 423 anaAm%&ﬂtyﬁs@Peo@éngé@rﬂ@m sai d
surface of said inse ri ses ane surfacg P |ne snal

' angle to a tangenttPBaF g the bottom of sald groove (12), which surface

is shaped to provide said gradual decrease in radial

15 depth of said passageway (48).

11. Apparatus according to Claim 10, wherein
said surface of said insert (40) comprises a plane
surface inclined at a small angle to a tangent to the
bottom of said groove (12).

20 12. Apparatus according to Claim 11, wherein
said plane surface is inclined at a said angle such
that the ratio of the area of said abutment member
(36) exposed to metal under said extrusion pressure .

to the radial cross-sectional area of said passageway ~/

- 25 (48) at the upstream, eantry end of said zone is

substantially equal to the ratio of the apparent'
density of the feedstock entering said zone at said
entry end thereof to the density of the fully
compacted feedstock lylng ad jacent sald abutment
30 . member.
13, - Apparatus acco*diﬂg to Claim 12, wherein
said plane surface is inclined at a said angle such
that the said area of said abutment member (36)
exposed to said metal is epproximately half the said
35 radial cross-sectional area of said passageway (48)
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bottom of # sai d groove (12).- 20 12. Appar at us acca gto Clalm
11, wherein said plane surface is inclined at l\g‘g ‘
ratlo of the area of said abutnment menber (36‘)\“ | underj 'd')
extrusion pressure to the radial cross-sectional ‘aréa of sald pass '
(48) at the upstream entry end of said zone is substantially equa
ratio of the apparent density of the feedng¢k entering said zone at sald

entry end t her eof to th densi t f full conpacted feedst ock |ying
adj acgnt sai d abufite go ‘t‘ﬁeéﬂg %13"’”'&l n€-apparat us according to C ai m
12, €rei n said plane surface is |ncI|ned at a said angle such that the
said area of said abutment nenber (36) exposed to said netal is

approxi mately hal f  the T = | area of said
passageway (48) at said entry end of said zone.
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