12256337 1 EXTRUSI ON OF ALUM Nl UM W TH HOLLOW RI BS BACKGROUND OF THE ’
| N\VENTI ON The present invention relates to the extrugRGe3ad7 a nesh wi t@f
hol low ribs. In the extrusion of an alum ni um workpi ece which is then
stretched into an al um nium mesh with, hollowribs, various nmethods and

machi nes have been di scl osed for the %tretchl ng- of the nesh. Exanpl es
include British P 3 ' , 197, and
Japanese Patents N o2 +o¢ ' t3,186. In a known
nmet hod of form ng rresh a vvorkp| ece is flrstly forrred by the process of
extrusion in an extrusion nmachi ne. The workpi ece thus obtained is then

st retnﬁ%ﬁmﬁwm ng machine to formthe nesh. Thi s

met hod enabl es a high production rate at | ow production cost to be

achi e?he. preserntheinvéhtionsrelatdis tonwRei eRtirnsion s i@ aB¥hOWwikth
variety of patterns. However, nmesh which is nmade from al um nium material by
any oholhowkrdins .netImdshe aextrubdonsed dmwralumimiwm workphkeec wirHsth t hat
is made of stainless steel tubes or other netal tubes. Because the ribs in
knownigl then ustrmeiched inte | ansalunimiiumt meshihwibhhdwllow r esibet,ance
agai nst shearing or bending forces, an al um nium nmesh can not bear high

pr essYRELCUAd Metheds: hands omachines,| Baver beenngddseiasact| o5 the

reinfo ce cglbndo creens or for nmaking door ggnel s, of reinforced _w ndow

~ screefigt e Reshee Fﬁ@&%éat‘-"&l Brivish Pakents,pas, 5
mesh frgotfob!lgw t?esabrg(igurall gtererlgtﬂ and Japanese Patents Nos.

22,462; 7,264; 36,108; 24,021 and 13,186. In a known method of

forming mesh, a wprkpiece is firstly formed by the process of
extrusion in an 'extrusioﬁ machine. The workpiece thus obtained
is then stretched by means of mesh stretchin-g' machine to form the
mesh. This method enables a high production rate at 1low
p_roduction cost to be achieved. Further, the mesh can be
conveniently formed in any of a variety of paﬁterns. Bowever,
mesh which is made from aluminium material by any of the known
methods cannot be used, for exa;t_upie, to replace mesh that is made
of stainless steel tubes or other metal tubes. Because the ribs
in known aluminium mesh are made in solid structure which has low (‘.;_;
resistance against shearing or bending forces, an aluminium mesh
can not bear high pressure,' and is not therefore suitable for
making door panels or reinforced window screens or for making
door panels or reinforced window screens or for making the face

for a seat or fence;

Where the ribs in a mesh are hollow the structural strength of

a mesh is improved. Further, when same amount of material is




a mesh is inmproved. Further, when same anount of material is 2 used for

. -fonpi.ng the nesh, a greater peripheral surface.area is provided in the nesh
+having hollow ribs than in the nmesh having solid ribs. Because of the
greater peripheral surface area, the stRuctural strength of the holl ow

ri bbed nmesh is greater. As a result, nesh which is made of stainless steel
or ot herugsedaforsformingnthel pesbsept gieatervperipbepal psusfaget avaghist s
out er appearance i s nmarred by wel ds made during nmanufacture, nore or |ess
damage i PEoBided aBptheamesh having hgljow; Fibs EBaR: ipntha: P8R hAVEBEs an

] RtATER: BOFA T o ot S EReEL B Sk B,
daught et g GeuBEhA"SYLARkP L’ it Hefo ol EREReR SR, 30 eBhe b, TR0
each sal ootk Gt BHOUIMU0kRALOks! DERTHYEHS BokICEE! BEQUOhmglaTml g o

into a holTow, "pane WOr kprece havin of el ongate ow

ribs intggsgen Aaq, - égé\gg&t' kRS e sestiy: 'Ha‘fq};ipgsabﬁg ,
pr ovi Qesﬁgf%gr %Ffee?% %cen or ma%agy%%)%?rségi yﬁ?ﬁ.ough&l';n extrusion di gras
descri begppBarificeed mird-dd Fie Wk I Rddd’ dPbind BaRhfacblre PVAaGEL0Br
further provides a nmesh when forned by a process of stretching a holl ow,

panel - | i kesgodkpiagec its dﬁt@.‘rl appearance.

-Adcotdingly, the present invent.ion- provides an extrusion die
'comprising a mother die unit having a plurality of through holes
_ inter connected with one another to form an extrusion outlet; and -
a daughter die unit having a plurality of raised blocks eﬁch of
which engages in a respective one of said through-holes to form
a peripheral gap between each said block and through-hole for the
.extrusion therethrough of material into a hollow, panel-like
workpiece having a plurality of elongate hollow . ribs inter

connected by connecting strips.

i - The present invention also 'provides a workpiece when formed by
‘extrusion through an extrusion die as described in the immediate

pfoceeding paragraph.

The present invention further provides a mesh when formed by é
process of: §tret¢hing la hollow, panel-like workpiece as described
in the immediately - preceding paragraph, the mesh having a
plur_ality of interconnected hbllow ribs with a plurality of open

spaces formed therein. -



in the i mediately preceding paragraph, the mesh having a pl ural i ty of

i nt er connected hollow ribs with a plurality of open spaces formed therei nwé '

3 BRI EF DESCRI PTI.ON OF THE DRAWNGS: The present invention wll now be _
descri bed by way of exanple with referedce to the’ acconpanyi ng drawings in

whi ch: Figure _1 '|s an expl oded persectlve view of an extrusion die -
accor di nERLEE DESCRILIION OF FHE PRAWINGS: 2 is a flow chart, showiitg the
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gur-e ows an Ui n| Um '

wor kpi ece extrudi ng‘ gu‘arel \1/n| P |§ng %&gdc%] %?n St e @é‘per ﬁl eaﬁml t -

11 -and ‘a -daughter unit 12° use an_al extrudi ng machi ne for

maki ng aehehkawon Wﬂé"é&@dﬁz‘i@ K& ﬁ&fécﬁkéé‘eﬂ@ fvdnkide; st retched by . a:
mesh stretching machine into an alum nium nesh. The nother die unit. 11 has

a plurality of tOOE*ig‘ihﬁ)em Ds! asﬂb%aﬂfﬂig,e%wdwﬂmthnecpmdﬁ;a: of
di anmeter and connected with. one anot her form ng an extrusion outlet The
_ daughteratlum.witunn &dsh;. LU e Y S TR

FJ.gure 3 lllustrates an a.lumin:.um mesh formed from an _
extrus:.on mode us:Lng the d:.e of F:Lgure 1' and
| | _F_J.gu:es 4, 5 a.nd_ 6-_ J._llustrat_e ‘zar:l.ons_- forms of extruded

- aluminium workpiece.

| F:Lgure 1 shows an alum:l.n:.um workp:.ece extruding. dJ.e 1'"'
which is generally comprised of a mother die - un:Lt 11 and a |
.daugh.te_rl die _nn:.t 12 for use in ,an.-alum_q_-.nlum extrud;u;g m__ach;.ne"_'

_. for 'makiné a .-holl'ow-aluzﬁinium wbrkp'i'e“ee" which is to be 'fuft'her s
‘stretched by a mesh stretchz.ng mach:.ne -into. an' aluminium- mesh. '
' __The mother d:l.e un:Lt 11 has a plural:.ty of tooth-shaped holes 111 o
. .arranged- aLong.. th__e_-,_-ee__ntre ,._o_r. a -dn,;ame.ter and_ con-nected_ -w:.th -one
‘another, ferining- ep_'.-.extmsio'n_ eut;le_f_.‘--_ ;'l_‘he:.;&a'ughter die un_'_i".'-t’- 12.
has a plurality of r'e.ised' blocks 121 aligned along the centre or .'
diameter. The size and number of the _'ra.i-s'ed blocks 121 on the
dal._lgh'_‘er die unlt 12 a—r;e-_’iuﬁde' to match with ‘the l:tooth'—s_h'aéed B}
holes 111 on ‘the mother die un-"-t 1. When the mother die uait
11 is meunted.. eﬁ;'-;:thejdaﬁghter die unit’ 11 ’ ft.fie_: :‘eise&'bl'ocks 121
engage in respective tg’oth-shaped; -'h'ol-fe's-' 111-with a peripheral ‘gap .

between each block 14 and its coepe_fating _hole 11l to allow



IR

has a pIura1ity of raised blocks 121 aligned along the centre or dianeter.

. TRe..si ze and nunber of the raised blocks 121 on the daughter die unit 12
“are nade to match with the tooth-shaped holes 111 on the nother die unit

11. When the nother die unit 11 is mourt ed on the daughter die unit 11, the

ot pherACa L o SR ey CHRF s SeDBR F e “EFRPOR | ow

2 ot e had Bl EEp R Mol rIBRCLAICOMICEod Uy BotRRITI)

“ribis Q@ygggjw a respective block 121 and its cooperating hole 111 whi

has
| ow
| st

t he connecting strips are fornmed by the connecting spaces in the nother die
unit 11 gaineRe1Pskagibl 1H0EBrRBaPHY ! Pespddtivé NBlorkseIR Dl aglis il are
respectively designed on the daughter -die unit 12 at a polar angle position
rel ati vedopddut imptHolehdikll winllkst Ithle Sorideditinie staips arecdored &y r ect
position in the tooth-shaped holes 111 by the squeezing force from feeding

mat er i althsucionpectd ngx spasiesn ipr thesmothegudie ikt 4 ¥ between adjacent
illustrates the production of an al um ni um extrusion through the die of

" Figure koogth-shaped helemydill.af t Ehehraised korks ditk lare mespestively

heat ed,

is fed into a feed e of an extrusion.nmachine where it

j
designed on the daugh er die unit 12 at a polar angle position .

relative to the. tooth-shaped holes 111 so that they are forced

‘into correct position in the tooth~shaped holes 111 by the

squeezing force from feeding material during the extrusion

process.

Figure 2 is .a flow chart which illustrates the
production of an aluminium extrusion through the die of Figure
1, An aluminium ingot, after having been properly cut andlpre-
heated, is fed into a feed pipe of an extrusion machine where it
is heated and then squeezed through the extrusiﬁp die 1, forming
into an extruded workﬁiece. On extrusion through the tooth-
shﬁped holes 111, the workpiece 2 (Figure 3) is formed as a
hollow panel having.a plurality of hollaﬁ ribs 21 respectively

iﬁtergonngcted connecting strips 22. The extruded workpiece 2

- is then subjected to patterning and slotting_procésses to form

elongated slots 23 on the connecting strips 22 according to pre-
determined patterns. Aftér slotting, the extruded workpiece 2
is then delivered to a mesh stretching machine to be stretched

into an aluminium mesh with hollow ribs.



I s heated and then squeezed through the extrusion die 1, forn1ng into an *
extruded wor kpi ece: On extrusion through the tooth- shaped hol es 111, the\
wor kpi-ece 2 (Figure 3) is formed as a hol |l ow panel having a pIuraIlty of .
hol I ow ribs 21 respectively interconnected connecting strips 22. The '

extruded workpiece 2 is then sub ected to patte Ing and slojtin ocesses -
to form el ongat ed slﬁﬁ‘éa‘i?seoﬂ t FBec ddmdtatio “stq"‘-ln HPHg'%Eﬁ o

det d patt RLOLY e, e d 2,
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4 shoms a pane | ke ‘wor kpi ec whi ch has been extruded through an.

al umi ni um rk Rl Q@9 gRX bl kiR uili fiedBCOrPigers O ighowd @ShEL1bwycpanel-1ikee
wor kpi ece is shaped’like a hollow panel having a plurality of hollowribs

21 and a Rhoiflepidde Which a beprs extrudad theoaght ancaluniiiomworkpiece |
at one side of the workpiece has a unitary male fasteni ng nmenber 24 al.ong

its outer esttisioe diwl dduording\to |ﬁhe)rprtelasmbppmmJ&Me Bhe uoukpn-acy
femal e nenber 25 along its :
is shaped like a. hollow panel hav;ng a plurallty of hollow ribs _

21 and a-plurallty oi connecting strxps 22 therebetween. Thef
- 'hollow rib at one s:l.de of the workp:Lece has a um.tary male f
fastenxng member 24 along- Lts outer side edge and the hollow ribr_'a
..on the opposzte side has a unltary female member 25 along lts_:
- outer-s;deiedge. By fastenlng a male fastenlng member 24 on one
Such workéiece5w1th~a female-fastenxng'member 25 on another such-'
workplece, a plurallty of hollow, panel-llke workpleces can be -
coupled into a- unltary, hollow, panel-like workpiece assembly.fi
' The male and female fastenlng members 24 and 25 may. be varlously'

‘shaped.

Figure'S'illustrates'an~a1ternate'design“ofltheimale::
and female fastening members. in”aﬁother”alternate fbfﬁ“of*ﬁhe. |
_present lnventlon, the two hollow rlbs at the two oppos1te sldes_f
of an extruded-alumlnlum workplece are-respectlvely formed w1th'7
elongated.retalnlng notches 26 extendlng'along'an outer sxde edgei
of each ‘workpiece. “ An elongate connectlng bar 27 (whlch is

| separately made;is then used to couple ‘two .extruded alumlnlum,

workpieces into larger size of aluminiﬁm.workpiece assembly).



" opposi t 8*si des of ARnSEEREISR
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-of al um nium wor kpi ece asse _ _ _
conpri SpRGral ieyhes FafsédibloEks dach RILWMildL etlgagesCiahahpbspective

outer side edge. By fastening a male fastening . 4 on one such
» wockpiece with a fermale fastening nenber 25 on an Mher such wo ' , a

plurality of holl'ow, panel-like workpieces can bez t’ w ' nitary,
hol | ow, panel -1i ke workpi ece assenbly. 6The nale a ”ﬂmﬂ’@!ﬂng
menbers;24_and 25 may be variously shaped. Figure 5 i f1 ust mat es

altern ign of the male and femal e fastening nenbers. |n another -

alternate form of ,the present iéﬁ\é?nntion:. t.he 'i[ae\i\od'éd I#)%%gﬁ?fgeﬁg‘g?%&omd _
each wor kprece. An~el"ongare co - D which™i s’ Separatery nmade
| s thenggspd dep éﬂﬁ%ﬁi&ﬁo &;{ﬁfﬁ#daﬁg”? ”auﬁbﬁ%gp'ﬁfeesuhﬂ{:o ﬂﬁﬁ?& al z¢€

n extrusi.on di

i nterconnected W th one another to forman extrusi"on outlet; and a daughter
di e uni bn8agEngaidPthraughy¥helesatecdobmoakpesiipheptl Vgap betyagnseasha

respective one of said through-holes to form a peripheral gap between each
sai d bl sakdabdochk amgh-tintcugh+hébe E€xtr ttheoexdtrursdidn cilisrethroughi ef i nto
a holl ow, panel-1ike workpiece having a plurality of elongate hollow ribs
i-nt er comabertdlbyntonacholhgwst papel-2ike workpiecexbavingnadptuzalityined
in Caim1l for extrusion o '

of elongate hollow ribs interconnected by connecting strips.

2. - An extrusion die as claimed in Claim 1 for extrusion

of aluminium.

3. A workpiece when formed by extrusion through an

extrusion die as claimed in claim 1.
4. A wdrkpiec_e as claimed in claim 3, formed of aluminium.

5. A mesh formed by a process of stretching a hollow, '
panel-like workpiece as ‘claimed in claim 3 or 4, the mesh having
a plurality of interconnected hollow ribs with a plurality of

open spaces formed therein.

6. An extrusion die substan_tia_lly- as herein before
described with referemce to. Figure' 1 of the accompanying
drawings. |
7. A workpiece substantially as hereinbefoi'e described

with reference to any of Figures 2 - 6 of the accompanying



of alum nium 3. . A wor kp| ece when for rred by extrusion through an
extrusion die'as clained in claim1. 4. A\o.guepr—eee—as——e-lr—al—rredln

open spac@gaY’bgﬁEd t herein. 6. An extrusion di e subst antially-
herein before described with reference to Fi gure 1 of the acconpanyin
drawings.. 7. A wor kp| ece’ subst antially as hereinbefore described

with ref eéence 'to aRyn gfs Eg ant| a s@a Eﬁ_faﬁilyaggﬁgrge hBQforJd@rs@ﬁh.%'ii

8. A nesh forne yas ere escribed wth

L

claim3, formed of alum nium 5. A nesh forned __
stretching a hollow, panel-I|ike workpi ec@ as cl aj mm I r"ﬁ El the
mesh havip |urality of interconnected holl ow rli [ ty of

as -

g

refer encelethﬂféfénée €o %.éuﬁés tcf‘e 52 eEOBNGE HY éﬂcﬁ:\ﬂﬂ&l@ung dra.w:.ngs .




