o ' POS coR
-1 - - ALUM NUM MESH W TH | NTERLACED HOLLOW AND SOLI D 'RI Bs <° =

BACKGROUND OF THE INVENTION 5  The present invention rel ates {91207 1-0o
al um num mesh with interlaced hollow and solid ribs, and nore
particularly to an al um num nesh which can be integrally formed to

have different patterns forned fromthe interlaced holl ow and

solid ribs. 10 Various kinds of al urfi fufi neshes are presently available
in the markets. The nethod of form ng such al um num neshes was

initially devel oped by an Australia manufacturer and was grant ed

British Patent Nos. 1,601, 015; 1,600,947; and 15 1,588,197; and Japanese
Pat ent Nos. 22, A&KLUMINUM MESH SORFH INTERLAGED HOQIHLOW ANRBSOLIRFLBMt ent s

di scl ose the apparatus and net hods for produci ng al um num neshes.
According to t hese known net hods and qﬁ&arw extruded al um num
panel is slotted by a slotti RPTREFFIP Hf (HENTIN ched 20 by a nesh

stretching machine to formthe nesh. The al um num neshes can be easily

g J t | . > oan o

Phere ok o \Ehe akpsent nventidiFeliids YK dd dRidilat it 12

the meshes. ilitexlaced shallouvand sselid xihks .aland merespaetiewkarkat hot

be found 25 40 AR WilsKoich kh Be Iidgrd Pl £ OFGENOY £8have
Thearly arfum num neshes

consuners.

conpri sed on solid ribs i ch
are in the fothangetykraitems formed r?%‘!'?iﬁhﬁ %@%Q‘F%‘?rﬂ"‘b%f%f%ve

di fferent thigkyiaes e paind the strip-formribs can be designed to
provi de additional 30 functions, such as to serve as a sunshade. The
di sadvarﬂt%ge - of the alum num neshes with solid ribs lies-in that they

are f unctvaxicduy Rindd oof adlweminimeymeskes rdoerprégedbl yeavaibable in -

the markets. The method of forming such aluminum meshes was
initially developed by an Australia manufacturer and was
granted British Patent Nos. 1,601,015; 1,600,947; and

15 1,588,197; and Japanese Patent Nos. 22,462; 7,264; 36,108;
24,021; and 13,186. These patents disclose the apparatus
and methods for producing aluminum meshes. According to
these known methods and apparatus, an extruded aluminum
panel is slotted by a slotting machine and is then stretched

20 by a mesh stretching machine to form the mesh. The
aluminum meshes can be easily produced in this manner at
lower cost and in large quantity, while there are a variety
of patterns can be designed and formed for the meshes. This
is an advantage of the aluminum meshes that can not be found

25 on other metal meshes and is widely welcomed by the
consumers. The aluminum meshes in the early stage comprised
only solid ribs which are in the form of slender rods or
strips. The solid ribs may have different thicknesses and
the strip-form'rihs can be designed to provide additional

30 functions, such as to serve as a sunshade. The disadvantage
of thé aluminum meshes with solid ribs lies in that they are
functionally limited after they are integrally formed and
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-5 - therefore could not conpletely replace the neshes nmade of

stainless steel or any other netal tubes, especially when t he nmeshes
are to be used with a door, a wi ndow, or a bal cony rail as.a security
means, or to be-used as a chair 5 seat or other supporting surface which
need a | arger contact surface. This is because the solid ribs of the
al um num meshes formed by extruding alum num all oys usually have a
smal | diameter and therefore a snall per+ gheral area which permts the
al um num meshes to only have a limted pressure- 10 bearing surface area.
Further, the slender ribs are not so beautiful in their appearance as
ot her netal tube materials are. The al um num nmeshes with solid ribs do

not have the ghereffe JIhAW it IdbHp I Pachidacl e Histed WSS VN

t hey are used as the baglcony rails and therefqre can not, he 15 w dely
accepted and SHPdRIeEs fe %Lﬂﬁ%%ﬁ nekak i bes + e5Re ¥ FBHm a
mesh with solghb md¥hes tad® @6 das Uswd with v NG ariddowlj g sd rength

t han t hat pr3¥ided by alneshes fornmed fromh Il\gﬁlﬂxé whi ch ,have

I ncreased pe weq% rall as’d e?ceecwxa&eom'ngq@ iheteased &1 &bt‘iﬂ%ﬁ‘
strengt 5. Thisead0 on oiher mjpportdniorsypriacess whitdhe need target wwonhaot
nmeshes f L del seplsaci (oTcTolY i s : al

t ubes. That isg ' éyétjhewn}%s elgn%%eﬁf)% staln .elslfsm?tleﬁeﬁesé[}ﬁs)teﬂs@dﬁmlo%t her
netal pi pes Meshas forpedk by axtanding aluyrinwmalloys piayalles harws a hough

their outer apRAAr fiGmeldy HY &H¥refore |£3ma FutiGHE e Rl 1)
process thereof. | arger diameter and t

ant
shearing st ré’rﬁﬁ‘ﬂ;f'th ttrl"ﬁt)?a i npm meshes ke havsnany B\%M&’%@gﬁg‘and
consunend genwdating surfade lared ectPuttthe®sitdre W idndwd Imibs idxe mdtheso
setof i ndoReRALHE A, SHE jarrardid i1, dtheke metil WUEE PSR 7
corner menberage.t hdthe alamigum imesheswirth tsad iskguikis \dd ot ihave dhe t he
appearance game effect as that provided by other métal tubes when they
are used as the balcony rails and therefore can not be
15 widely accepted and adopted. When same amount of material
is used to form a mesh with solid ribs, it provides less
shearing or bending strength than that'prqvided by a meshes
formed from hollow tubes which have increased peripheral
surface and accordinglj increased structural strength. This
20 is the major factor preventing the patented aluninum meshes . .
from widely replacing the conventional meshes made of metal
tubes. That is why the meshes made of stainless steel pipes
or other metal pipes are still widely accepted for various
purposes even though their outer appearance will more or
25 less be damaged by the welding process thereof. With the
larger diameter and the higher bending and shearing strength
of the meshes formed form hollow tubes, general consumers
will select the meshes with hollow ribs rather than those
with solid ribs when they have the options. For example, in
30 designing a complete set of window, factors such as the
window frame, the window screen, the corner members, the
assembling manner, the security function, and the appearance

-
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of the window will all be considered to neet the narket requirenments

and the practical utility thereof. Since the al um num neshes with solid
ribs fail to neet the requi renents in the markets in view of their
structural 5 strength and appearance, the inventor has devel oped an

al um num nesh with hollow ribs to i nprove the drawbacks existed in the
al um num nmeshes with solid ribs. Wth the sanme anount of al um num
alloy, the so formed 10 al umi num nmesh=widt b hol | ow ri bs has hi gher shearing
and bendi ng strength than that of the al um num nmesh with solid

ribs and is.therefore nore suitable for use with doors and w ndows as
a security neans, or with balcony rails as a protective and decorative

megns‘ or bvviotfh mmivqi&]gm,a all wiggm wﬂs?démédd&bame&tSQsz matikethol | ?w
'rlsmay e . el niLorce a | NQ .relyn A nt.to a In r S e 0
The” ™ P pequifeneds’ B3 Pheltal (HNRITT T bhet e} TRIRALIES
hol | ow ri bs &lomdayuni meishesmritds sied iide nided fadd rmnwmeedr dhe chagigeffarient

ur poses. ' [ if i « e I ' %qu% ' hol | ow
Pi bg I's no%r%ﬁefaégl&r?gstlsg&m&eltg%é s tl%?‘ tvﬁ%wcgﬁsﬁﬁee?'?. uc t\g:tuapri num nmesh
with hdl | owstingngth an%mmé'@w.t the rpsendomhashdeavedopade®nUs Pat ent
No. S, Ilurdikum medh withf RGO WIBE SR WnigtoVvd ithe idiawlauksles

smaller and ., ., denser, .open spaces on .the h "byt, ] ower bendi ng and
Shear i ng ot RFHEYES 1o the, ALYIRAHR MOARSF Stk saldd EPare. | easi |y
damaged and a broken area thereof will cause the entire mesh to be
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hi gher bending an hearing ] ] ore not easily
stret cHd t AFwninummesh with ol lopyn cidbs hash dioher wheanistg wnd sol i d

ribs. The | 3§&fding strength than that of the aluminum meé¥h with solid
' ribs and is therefore more suitable for use with doors and
windows as a security means, or with balcony rails as a
- protective and decorative means, or with chairs as a
15 comfortable and durable seat. The hollow ribs may be
reinforced by adding reinforcement to an inner space of the
ribs. Threaded holes, etc. can be more easily formed on the
hollow ribs to permit the meshes to be used for many more
different purposes. Due to its significant uses, the
20 aluminum mesh with hollow ribs has now increasingly welcomed
by the consumers. Such aluminum mesh with hollow ribs

developed by the inventor has been granted US Patent No. .
5,181,410.

25 The aluminum mesh with solid ribs provides smaller and
denser open spaces on the mesh but lower bending and
shearing strength. The aluminum mesh with solid ribs can be
easily damaged and a broken area thereof will cause the
entire mesh to be useless. On the other hand, the aluminum

30 mesh with hollow ribs provides higher bending and shearing
strength and is therefore not easily stretched to form small
open spaces as those on the mesh with solid ribs. The large
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dpen spaces on the al um num nmesh with hollow ribs reduce the security

that can be provided by the. nmesh because anyone can easily extend a
hand or a tool into the nesh through the | ar ge open space thereof to
unl ock a door or a window onto 5 which the nmesh is nounted. In brief,
both the neshes with hol l ow and solid ribs are not perfect in view of

t heir security function. Furthernore, Since the hollow ribs have
hi gher bending 10 strength, the stretcﬁlﬂg of a slotted extruded al um num
panel with hollowribs to forma nmesh with hollow ribs has cl ose
relation with the sizes of slots fornmed on the panel and with the
cross sectional area of each hollowrib, and is much nore difficult

t han forningoaenesbawbshoaothd altming® mesh witbr ellpw tiban reduakutheum
mesh econom ggl, hmgh%hat gaﬁXLE“QE v3ldE BYTERINRleshS pRERLEERhYoRE! EhNC

to permt ow ri 8
other by a sersilreexterd achapﬁeoétﬁeFORAnénteuéhFomPﬁb bbronghhthependi ng

st rtenglt h of d?a@ @'dp@éY rsFla%e heRkedfMeN ullblk a do%l&earsg?gnetﬁaba\ébmoa
Sulta WI
spaces gﬁﬁgr&gﬁh Fﬁaﬁ°untealenépth& %WF;E b&sQFE gs bitn

defornatlon holillosr and eswlidbxibs aruhamttberitbmudadvabunbnuﬁhpaﬁel

containing h [ | aterally stretched to forma nmesh. As a
result, the 0 g CQWIth%Uhggégn'f the nesh with hollow ribs are always | arge
and can forn1on|y sonemhat nonot onous patterns for the mesh. This

will, of coumtm&el ESJ.%fcfeGQBet h%m%sms HAWR #ighe® bendihgr the
mesh with hollow ri illustrate two_conventi ona

al uni nutPnesférepgt Y *«m I?tl’F&tl"g\?v“Pl o f~1 sc}(?r?ﬁ-@@t extrygdechal umindhnect i ng

strips panel w1th hollow ribs to form a mesh with hollow ribs has

close relation with the sizes of slots formed on the panel

and with the cross sectional area of each hollow rib, and is
much more difficult than forming a mesh with solid ribs.

15 '
In order to form the aluminum mesh economically, the
extruded aluminum panel is preferably stretched to permit
every two adjacent hollow ribs thereof to space from each
other by a suitable width. On the other hand, due to the

20 higher bending strength of the holloﬁ ribs, when a mesh with
open spaces having a suitable width is to be formed, it is
necessary to form the open spaces with longer longitudinal
length to minimize possible deformation on the hollow ribs
when the extruded aluminum panel containing hollow ribs is

25 laterally stretched to form a mesh. As a result, the open
spaces of the mesh with hollow ribs are always large and can
form only somewhat monotonous patterns for the mesh. This

will, of course, adversely affect the consumers' preference
for the mesh with hollow ribs. '
30

Figs. 1 and 2 illustrate two conventional aluminum meshes 1
with hollow ribs 11 connected together by connecting strips
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T2 extendi ng between them The mesh is formed by first form ng an
extruded al um num panel including hollow ribs 11 connected by
connecting strips 12. The extruded al um num panel is then laterally
stretched by nmeans of a mesh 5 stretching machine to formthe integral
alum nummesh 1 with hollow ribs 11. Fromthe drawi ngs, it can be seen
that a pIurallty of open spaces 13 are forned after the extruded

al um num panel is stretched. The open Spaces 13 are forned by form ng
slots on the connecting strips 12 before the 10 alum num panel is
stretched. The di nmensions of the open spaces 13 have close rel ation
with the length of the slots and the strength of the ribs 11. As shown
in the figulésextend1nbehetaaenethemmﬂdThelﬂesh isefonmed sppceiggtand the

| t, 15
ol | ow ri bt TiRERg” RACExBEWENE X1kl BEERY DHEIHALE CRET1ER ey
t he hol | ow ¢PRReCted b¥ ﬁPQREFtb@§d$hQIBSrgﬁgthThe extirvuded ea buminumb| y
kept undefO§aﬁdlw@9nthEﬁ @&téudfﬁy streebﬂaanuf1ﬂéﬁﬁé o5 LaheLR! Yy

stretc D @ gle 15 ag e_open spaces 13 are
both | n1teﬁ Fetshrpapac }PénP° fﬂE@oFEPnanBQFEEt%1%%h@%@t@€5bnlew%#bded

aIunLnunl holhawek1hsth1holFabmrtgs d?ahfﬂbﬂg %becﬂﬁosé §6é6hi eRat ahape
as shown i n_be,stretche i.mym angl e
15 of abou?pgtgg%%fy gﬁ 3?§es§§8ﬁssb cBEe1 °ﬁﬁ9§ LEter tB?eﬁEFB ﬂgH -

wi dth 14 t cabeminuwhpanelhdsssbrettbed25 Theroapen shecesehssaaeeSoiﬁedust
have | ncr eapgdebeRghl s1588 on tnbNEbAASEELLGNGERIBE {PohsELE Lhe!UIN

i ncreases the uni t en sg and, to
econonifal 1 §1 BWbBHEePPHEIaPﬁnFﬁEﬂiﬁ%gﬁes The dimgpsiepshef thetopen the

ext r uded alyﬁhaH§1manﬁhveaalbseSEéfiﬁbSﬂ heth eﬁé'nyﬂgéﬂ op €ha gygtkable
to forman |naeg§ |gce ? gg\ an il. s his |d tl production
condi ti on, it 98F§ 8f FPEUFE t PBe PB%Pl&%d he £heupe8duct i on
of the alunthantnnnbvursb width 14 of the open space 13 and the anfle
Loyt ST EBatRihAS MR FESTnHuALedP bl kEFer Rty wpathor 1T,
def i neliSbet hebhowh&iks| Ldnarebinfhuenced by the strength of the ribs
11, Since the hollow ribs 11 have higher bending strength
and are preferably kept undeformed when the extruded
aluminum panel is laterally stretched, the angle 15 and the
width 14 of the open spaces 13 are both limited to some
20 extent. According to tests conducted on extruded aluminum
panel with hollow ribs 11 having the cfoss sectional shape
as shown in Fig. 1, the panel can be stretched to have a
maximum angle 15 of about 36°. When the open spaces 13 have
a predetermined width 14 to be reached, the slots for
25 forming the open spaces 13 must have increased length. The
increased length of the slots in turn increases the unit
area of the open spaces 13. On the other hand, to
economically produce the aluminum meshes, it is preferable
the extruded aluminum panel can be stretched to a maximum
30 width available to form an integral piece of aluminum mesh.
This ideal production condition, however, is much difficult
to be realized in the production of the aluminum mesh with
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reduces the security that can be provided by the nesh while 5 only

nonot onous patterns can be forned. In the event the extruded

al um num panel is so stretched that the hollow ribs are separated
beyond an accept abl e extent, the hollow ribs shall deformor break due
to their 10 high bending strength and an angul ar potential differential

at stretched corners (that is, the potential differential formed at
two sides of the hollowribs at their stretched corners), causing bad
products. These are the drawbacks of in the conventional alum num
meshes with hollow ribs 15 in their manufacture and functions. The
hollow ribs, 11 . illustrated in Fﬁﬁ%_z are reinforced by additional ribs

provi ded i n@PULOYhELRR) to3h (ipstheal uminup mesh Withiselid reibs or cThe ribs
can be changbdminomrmésly @ithtovéhet desthed ohobkewUpins sheFl apgvé he act ual

need in pl i o] d_are no ecessarjly the sanme, in all, the
hollom/ribsgvgg 1LEGLE OBp &l sf%ces &egﬁﬁﬁimgﬁifggﬁT€¥? ¥N\Fbls that
i s thereforeedupesnbhy sefecityftbat cansketprovidedobytthe meshrwkille an
al un ngm egky i b bBbRELACEE (8LLEVeaRbEOkbeined  [1DS. N vhich {he

y forned to con

al um num nmesh s 1 ntegra ain | arge open spaces
defined by the hollow ribs and 30 small open spaces defined by the solid

ribs withinghhehkakgént the OPRErsdEECalumfnidn pEnEPSSES
provi ded by i num. nEshes. wit h bothﬁégliggri ggaﬁﬁéﬂgfgggﬁgébs.
n

| u m me
-7- ﬁhﬁfh&ﬁeog%gg?wofl Fe2bF cRBRRED pnesap agreptaklean
al um num neektentlh thechbhtew hibsoshabhll defodmr obsbybakhdiié to theiped

from agpext gggﬁﬁogggﬁgug%gégg#% Cfnd'4 8 s Bl 4 btdntial °ds Por e 2L
at stretched corners (that is, the potential differential
formed at two sides of the hollow ribs at their stretched
corners), causing bad products. These are the drawbacks
existed in the conventional aluminum meshes with hollow ribs

15 in their manufacture and functions.

The hollow ribs 11 illustrated in Fig. 2 are reinforced by

additional ribs provided inside the hollow ribs. The

numbers of these reinforcing ribs can be changed according
20 to the design of extrusion dies and the actual need in

application and are not necessarily be the same in all the
hollow ribs. A

SUMMARY OF THE INVENTION

25 _
It is therefore a primary object of the present invention to
p:ovide an aluminum mesh with interlaced hollow and solid
ribs in which the aluminum mesh is integrally formed to
contain large open spaces defined by the hollow ribs and

30 small open spaces defined by the solid ribs within the large
open spaces, so as to possess advantages provided by

aluminum meshes with solid ribs and with hollow ribs at the
same time.
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5 arranged in different configurations, so that the formed al um num

mesh may have hi gher strength while show ng vari ed patterns to neet the
requirenents of the narkets. A further object of the present
iI'nvention is to provide an 10 alum num nmesh with interlaced holl ow and
solid ribs wherein the hollow and the solid ribs have different cross
secti onal shapes to give the forngd7ngsh di fferent appearances for
-consumrer choi ce. 15 The al um num nmesh ‘as provi ded according to the

pr esent i nvention has interlaced hollow and solid ribs. The hol | ow

ri bs thereof define | arge open spaces of the al um num nesh and the
solid ribs thereof fur;her define sam | open spaces within each | arge
open space, Anodhier o igstarnthenpresento 1“M§H#¥ﬂ%‘HﬁjtﬁaPFBVﬁ§efGPned from

the interl aGAdmiQhuinPWesh widhd in@leird alde® N 10W )ﬁr@%cﬁ.hm e bst WBlich Ae
oper ati on. Tge al um num_ ne h |nterlace hoII nd sglld r.ibs has
ad

the £ o A tadpd 3 13midk wrality
patterns as qfr @6 e la)ndarsoalz.l&nrrilhm rareh M:td"auiryl prd)lpatazaelrllybs and t he

advant ages Q rt@:ﬁl ﬁ%h flr&!-e%'ld ,&%9&0{];9 so tHlt VHY Eothned %Eﬁﬁg

alwnnumrms

DESCRI PTI O\lmhrmgmmq\l@s;gm stremgth while showifie ahangefarlspective

view of a c i @dlo meet ANEYEGUITRSKed b HAUHO WY .
- 8- : ig. 21s a fragnentary perspective view of a conventiona
al um num mesh with internally reinforced hollow ribs;

‘ A further object of the present invention is to provide an
10 aluminum mesh with interlaced hollow and solid ribs wherein
the hollow and the solid ribs have different cross sectional
shapes to give the formed mesh different appearances.for
consumers' choice.

15 The aluminum mesh as provided according to the present
invention has interlaced hollow and solid ribs. The hollow
ribs thereof define large open spaces of the aluminum mesh
and the solid ribs thereof further define samll open spaces
within each large open'space, providing the aluminum mesh

20 with changeful patterns formed f£rom the interlaced hollow
and solid ribs in only one single stretching operation. The
aluminum mesh with interlaced hollow and solid ribs has the
advantages of easy to stretch, dense meshes, and changeful
patterns as provided by an aluminum mesh with only solid

25 ribs and the advantages of higher shearing and bending
strength as provided by an aluminum mesh with only hollow
ribs.

BRIEF DESCRIPTION OF THE DRAWINGS
30

Fig. 1 is a fragmentary perspective view of a conventional
aluminum mesh with hollow ribs;
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Fig. 3is a fragnentary, cross-sectional view of the 5 workpiece

according to the first enbodi nent of the present I nvention before being
stretched to forman al um num nesh; Fig. 4 is a fragnentary,

el evati onal plan view show- ng the pattern of the alum num nmesh forned
according to the first 10 enbodinent of the present invention; Fi g.
5is a fragnentary plan view show ng anot her pattern of the al um num
mesh formed according to the first~eBbodi nent of the present invention;
15 Fig. 6 is a fragnentary, elevational plan view show ng stil

anot her pattern of the alum num nesh formed according to the- first
enbodi nent of the present invention; 20 Fig. 7 is a fragnentary,

cross-sectiPhgl 2i éw ef frhgmentaryopepspectiveovdengofoat henvenbhanal
embodi Ment g3 uh3uhl ﬁf%glﬂg with 1hE¥eRh19Y BeigEe-BelNHoribRlehgd; 1o form an

al um num mes ‘ragnentary plan view show ng the 25
pattern of the al um num nmesh fornmed according to the second enbodi nent

of the prespil.i BVQR! il0Fragmentary), JerBsessactispainvaey pEathei ew show ng
o hene Uptked sqeasaoraipantporhe $iTel 2REaIndde' 82 RRePrentat
-9- Engentd ors ke foragbedngr gt reteheds dot foral ani ebueinumemesh;

wor kpi ece according to the third enbodi nrent of the present i nvention

before being stretched to form an al um num nesh; L .
Fig. 4 is a fragmentary, elevational plan view showing the

pattern of the aluminum mesh formed according to the first
10 embodiment of the present invention;

Fig. 5 is a fragmentary, elevational plan view showing
another pattern of the aluminum mesh formed according to the
first embodiment of the present invention;

15 _ . .
Fig. 6 is a fragmentary, elevational plan view showing still
another pattern of the aluminum mesh formed according to the
first embodiment of the present invention;

20 Fig. 7 is a fragmentary, cross-sectional view of the
workpiece according to the second embodiment of the present
invention before being stretched to form an aluminum mesh;

Fig. 8 is a fragmentary, elevational plan view showing the
25 pattern of the aluminum mesh formed according to the second
embodiment of the present invention;

Fig. 9 is a fragmentary, elevational plan view showing
another pattern of the aluminum mesh formed according to the
30 second embodiment of the present invention;
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5 Fig. 11 is a fragnmentary plan view show ng the pattern of the

al um num nesh forned according to the third enbodi nent of the present

I nventi on; Fig. 12 is a fragnmentary, cross-sectional view of the 10
wor kpi ece according to the fourth enbodi nent of the present i nvention
before being stretched to forman al um num nesh; Fig. 13 is a
fragmentary plan view show ng the pattern of the al um num nmesh forned
according to the fourth 15 enbodi nent” "t he present invention; Fi g.
14 is a fragnentary, cross-sectional view of the wor kpi ece according to
the fifth enbodi mrent of the present i nvention before being stretched to
forman al um num nesh; 20 Fig. 15 is a fragnmentary, elevational plan

vi ew showi F§@-hd0 is patfiragmentamt, susasnsactdanslor iy fRfcdhf ng to the

fifth - GigPiesd dcdF@idy 068 Hhd rt\&ﬁrttd %bodﬁéenflaf tife cfs:@sent

fragmentary, cross sect onal vj ew of th | ece accor t.o the

si xth embodinHeRtiAn ¢ Reing stre |"cﬂ1\,€fé7'€ W%‘f‘?é?%d to
form an alun1nun1nesh Flg 17 is a fragmentary plan view show ng the
22b08| erq%f alun1 {% rr“%ng%“gﬁLfEkféht$k ﬁ'gﬁéhing the

- 10 - pattexn QB tlzeaaluragumtmgh fowesd aeconding Vievthd third

wor kpi ece aGHOl &l fignf Oof NEne YEOL b € RAMNLEIYn PT the present

Fig. 12 is a fragmentary, cross-sectional view of the
10 workpiece according to the fourth embodiment of the present
invention before being stretched to form an aluminum mesh;

Fig. 13 is a fragmentary, elevational plan view showing the
pattern of the aluminum mesh formed according to the fourth
15 embodiment of the present invention;

Fig. 14 is a fragmentary, cross-sectional view of the

workpiecé according to the fifth embodiment of the present

invention before being stretched to form an aluminum mesh;
20 .

Fig. 15 is a fragmentary, elevational plan view showing the

pattern of the aluminum mesh formed according to the fifth
embodiment of the present invention;

25 Fig. 16 is a fragmentary, cross-sectional view of the
workpiece according to the sixth embodiment of the present
invention before being stretched to form an aluminum mesh;

Fig. 17 is a fragmentary, elevational plan view showing the
30 pattern of the aluminum mesh formed according to the sixth
embodiment of the present invention;
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invention before being stretched to forman alum num nesh; - 5 Fig. 19 is

a fragnentary, perspective view show ng the pattern of the al um num
mesh formed according to the seventh enbodi mrent of the present

T nvention; Fig. 20 is a fragnmentary, cross-sectional view of the 10
wor kpi ece according to the eighth enbodi nent of the present I nvention
before being stretched to form an alun1n¥$1nesh; Fig. 21 is a
fragnentary plan view showi ng the ern of the al um num nmesh fornmed
according to the eighth 15 enbodi nent of the present invention; Fi g.
22 is a fragmentary, cross-sectional view of the wor kpi ece according to
the ninth enbodi nent of the present invention before being stretched to

form an al ufd@undBeif; asfragmentayy, oorpssaserhinnpnt ariev nf tive view

showi ng theworkﬁlaabt aéeopa;ﬁ@etalmnyawaeh EAbBBImEst Wi¢ik tréden i Nt h
enbodi nent of t

e vention 41is a f agnent ar
Cross- sectlbﬂ&?n$F8R/SFE?HEQbelngw%ﬁRﬁFSngageo%BFﬂga?cP Y nyp mesh ;
enbodi mrent of the present i nvention before being stretched to form an
al um ngm

nmesh; . Fig.. 25 is a fragnentat lap v show the 30
S tora b FRE- ot Suifu REadRebiaty, LBERPReRkivE Fhev iowiNy" i 00 S0
of the prespattemenfi bthe aluminum mesh formed according to the segénth
embodiment of the present invention;

Fig. 20 is a fragmentary, cross-sectional view of the
10 workpiece according to the eighth embodiment of the present
invention before being stretched to form an aluminum mesh;

Fig. 21 is a fragmentary, elevational plan view showing the
pattern of the aluminum mesh formed according to the eighth
15 embodiment of the present invention;

Fig. 22 is a fragmentary, cross-sectional view of the

workpiece according to the ninth embodiment of the present

invention before being stretched to form an aluminum mesh;
20 | |

Fig. 23 is a fragmentary, perspective view showing the

pattern of the aluminum mesh formed according to the ninth

embodiment of the present invention;

25 Fig. 24 is a fragmentary, cross-sectional view of the
workpiece according to the tenth embodiment of the present
invention before being stretched to form an aluminum mesh;

Fig. 25 is a fragmentary, elevational plan view showing the
30 pattern of the aluminum mesh formed according to the tenth
embodiment of the present invention;
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Fig. 26 is a fragnentary, cross-sectional view of the wor kpi ece
according to the el eventh enbodi nent of the present invention before
bei ng stretched to forman al um num mesh; and 5 Fig. 27 is a
fragnentary, elevational plan view show.ng the pattern of the al um num
mesh formed according to the el eventh enbodi nent of the present

i nvention. 10 DETAI LED DESCRI PTI OF THE PREFERRED EMBODI MENTS
The present invention relates to alum numnmeshes with inter- | aced
hol |l ow and solid ribs which conbi ne the advant ages of easy to stretch,
dense neshes, and varied patterns as 15 provided by an al um num nesh with
solid ribs and advant ages of higher shearing and bendi ng, strength as
provi ded byFag. 26 isl enfwesmensmryi,t ErRSBrefctipaal PVéS§e°ﬁngP to Figs.

4, 3, aoraplg¥e Q%co¥ﬁan§7tolQhezEle@%ntﬁ5eﬁbddiﬁentnoﬁhthb
dlfferent patterns fornmed fro varlo S enboq men % oi 2e 20 alg ﬁ
meshes of t REegeatcAnveRtdon gﬁbﬁﬁ strgtrped to Loam, B8R BANTMHFEM t he

respective eeati:n@nd hol l ow ribs 21, 31, 41, 51, 61, 71, 81, 91, 101,
111, a d 121 forma plurality of |arge open spaces in a stretched
morkpl which is an extruded al um num panel, with a sonewhat 25
m)notonous [Fit.er2y, 1\mld & raigmendiany r iedevatiopal ,pjan52negzshow1ng71&he82

92, 102, 11 [ f I 2% ithecach Iarge
a rre%'%r T ?{]emﬂgf?&ﬂﬁﬁd ek O fofi:mé'd accordf{%?;h

open space | ow r,i bs. open spaces forned
fromthe solekevenih gmpasiment oI ?hﬁaﬁﬁ%ﬁ?qﬁ’qu é%ent shapes due to

its easily 30 stretchable nature. These identically or differently shaped

and 1 oct i ng. o1 oRe izt G ORI R Fef FRedeit, MBonnumalyy, 01T 19

strips extendi ng between every two -

12 - The present invention relates to aluminum meshes with inter-
laced hollow and solid ribs which combine the advantages
of easy to stretch, dense meshes, and changeful patterns as

15 provided by an aluminum mesh with solid ribs and advantages
of higher shearing and bending strength as provided by an
aluminum mesh with hollow ribs. Please refer to Figs. 4, 5,
8, 9, 11, 13, 15, 17, 19, 21, 23, 25 and 27, in-which
different patterns formed from various embodiments of the

20 aluminum meshes of the present invention are shown. As it
can be seen from the respective drawings, hollow ribs 21,
31, 41, 51, 61, 71, 81, 91, 101, 111, and 121.£orm a
plurality of large open spaces in a stretched workpiece,
which is an extruded aluminum panel, with a somewhat

25 monotonous pattern, while the solid ribs 22, 32, 42, 52, 62,
72, 82, 92, 102, 112, and 122 form a plurality of small
meshes in each large open space formed from the hollow ribs.
The small open spaces formed from the solid ribs may be in
the same or in different shapes due to its easily

30 stretchable nature. These identically or differently shaped
small open spaces in the large open spaces can be achieved
by forming and locating slots with specially designed
lengths on connecting strips extending between every two
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Tibs and then stretching the slotted extruded al um num panel with a

mesh stretchi ng machi ne. In the -al um num nmeshes with interl aced
hollow and solid ribs 5 as illustrated in Figs. 3 through 27, the
Tollow ng differences exist in the patterns provided by these

i nterlaced hol | ow and solid ribs: a. Shapes of the small and the
| ar ge open spaces 10 respectively forned fromthe solid and the hol | ow
ribs are di fferent; b. The sral}?2 spaces fornmed fromthe solid ribs
may be formed within every |l arge open space fornmed fromthe holl ow 15
ribs, or alternatively, be formed within every two | arge open spaces;
C. Both the hollow and the solid ribs my have a cross section having

a shape bemgas;mdftbamytmtgmm slothed exfrudeshialamipmmpanel

requirenmen ughn@shast retclid Kidor attaching sunshades thereto;
d. Both the l?Iow and the sou}éJ *% may have a generally non-limted

| ongi tudinal length, and the solid ribs may be 25 provided to either one or
two sides ofn egled &pamMeRitmNgeshes wilth mnasudlaced ho ¥l ovBaind gl #w! ¢ ik and

Soria ¥ bs af i FisEBataaTkAE oty L spheieh UV oFOR oty JhA Sk EteR Ot

can beexlig€ ecirnthe patherms ipravicdded rky athese pmﬁerkms-:d ol X dve
hollom/andléﬁ S§$i§drh?ﬁs“”th i dentical cross sections can be
stretched to ormneshes in different patterns. :

- 13 -
a. Shapes of the small and the 1large open spaces
10 respectively formed from the solid and the hollow ribs are
different; '

b. The samll open spaces formed from the solid ribs may be
formed within every large open spaces formed from the hollow

15 ribs, or alternatively, be formed within every two large
open spaces; ' '

c. Both the hollow and the solid ribs may have a cross
section having a shape being specially and properly designed

20 to meet different structural requirements, such as a
structure for attaching sunshades thereto;

d. Both the hollow and the solid ribs may have a generally
non-limited longitudinal length, and the solid ribs may be

25 provided to either one or two sides of each connecting
strip; and

e. Both the hollow and the solid ribs are not limited in
their numbers; the hollow and the solid ribs are not

30 necessarily to be sequentially alternately arranged but can
be differently changed in their relative positions; and the
hollow and/or solid ribs with identical cross sections can
be stretched to form meshes in different pattens.
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‘Al t hough many different patterns and cross sections can be formed in

t he al um num neshes with interlaced hol | ow and solidribs, it is a fact
.as can be found fromthe practical experiences in manufacturing such

al um num neshes that 5 having solid ribs symetrically and uniformy
formed and positioned in the open spaces fornmed fromthe hollow ribs
shal | favorably bal ance the stretching of the hollow ribs whi ch have
hi gher bending strength and thereby givesgathe formed al um num nesh a
nore conpl ete and beautiful pattern. 10 Pl ease specially refer to
Figs. 25 and 27 in which a part of t he al um num neshes respectively
formed from hollow ribs 111, 121 and solid ribs 112, 122 are shown. As

can be seen fromthe en _spaces defined by the holl ow
T Or bes M thpyldhoHeniT g ERES AR, Pt RE 8 nafeetne FigRs Ehn,be

to the nost fprekedr dbl ¢hengleamihud) nésdresewithhiaterdaeedr hollow dads not
mean that theihql 'r‘iWsr,' Rg g@n b%afcrte%'sy c%}x]{ %teC'%%%n]d froho t8gf h@%e‘%ﬁ‘é%l
spaces of any shape. onl'y neans e al'um num meshes w th
interl aced mnegweam%ém @anuﬁgmrlnacm Ag um3 nume mesbesnthiafvent i on
ggEan sf or ”Qﬁvt:.%gh %\g‘! (Ja' gc rlb%?ﬁnﬁéggrl\é‘r%:lg@d age 'iknil%%‘i‘ﬁﬁ y\C/’ ¥ otrﬂxt%ﬁlle aglag gg? I ng
the angle C(?r?tsél r’ré’ 5]"I?ol“"ll"’ SPFE &Ss, °trﬁ@%egé'l%‘r the oddP¥r K&BSar eas
are foLmdadh@haﬂhe flacrlolramlyl btalamebttthef ,sttrhetching fodr rhieg hofl l?ﬁorm/bﬁe: ?/ 1
stretche i n | r g n e a e
achi eved atwt %We)%xal% hggﬁ% %feguﬂn? tﬁté&&ggglr r?gitﬁl t%el% %\Qeﬁ v SI I

ofns 0 ribs.
Such d &fogmedt naén@mml meésh faomoermmmlertat end bpasgidaiegattern.
materi 3lp, a middle sunk area, protuberances, etc., which 30 can be
usual |y found at where the connecting _strips _and the hol | ow ri bs neet

with one andii$@se specially refer to Figs. 25 and 27 in_ which a part gfg¢
i's claimed ithe aluminum meshes respectively formed from hollow ribs

111, 121 and solid ribs 112, 122 are shown. As can be seen
from the drawings, the open spaces defined by the hollow

15 ribs 111, 121 have four considerably big angles which close
to the most preferable angle of 90 degrees. This, however,
does not mean that the hollow ribs can be freely stretched
to define open spaces of any shape. It only means that the
aluminum meshes with interlaced hollow and solid ribs

20 according to the present invention can be formed to have
many more changeful open sapces on them, including square
openings each having four right angles. chever; the bigger
the angle contained by two hollow ribs is, the easier
deformed areas are found on the hollow ribs. 1In brief, the

25 forming of two widely stretched hollow ribs to contain a
bigger angle between them shall be achieved at the expense
of possible deformations on the hollow ribs. Such
deformations include, for example, laterally squeezed
material, middle sunk area, or protuberances, etc., which

30 can be usually found at where the connecting strips and the
hollow ribs meet with one another.

. —_——
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1. An aluminummnmesh with interlaced hollow and solid ribs bei ng fornmed
froman integrally extruded panel -l1ike alum num5 wor kpi ece, said

ext ruded al um num panel workpi ece said extruded workpi ece conpri.sing a
plurality of hollowribs and solid ribs and a plurality of connecti ng
strips each strip extending between every adjacent two of said ~ribs and
having a plurality of spaced slots formed therein, 10 whereby, said
extruded wor kpi ece can be stretched g means of a nmesh stretching
machine to formsaid al um num mesh with interlaced hollow and solid
ribs; said al um num mesh with interlaced hollow and solid ribs
conprising a plurality of |arge open spaces defined by said 15 hollow ribs

and a pl urakiplay GQfs Y18likmedPgR ;Spaces defined by said solid ribs within
said | arge open spaces, such that said hollow and said solid ribs

together interlace and define a pattern for said alum num nmesh with
e ace A Bl st ik yost, Y BRRIBITES SD,
er aced oo g Sl 0 158 ageag £ ARl e
subst abt i al Wprkipieesr, paidhextaudedeipanelarlikeyedrkpietfe abrigeisitig a
cont Qo™ Vg AHIBE BMTE LAY o LY cinghd ¥ gl o7
connecting sonnesting sdripsaeach extendingbetvesh eyermn tataumfhsaidsh
with interl 2qed Bold ®uvaRY 80brddethimined widtdl Wl whldH d1Bes HAELRI N
said plurality of hollow and solid ribs have differently shaped cross
sections. predetermined lengths are formed at predetermined locationmns,
10 whereby, said extruded panel-like aluminum workpiece can be
stretched by means of a mesh stretching machine to form said
aluminum mesh with interlaced hollow and solid ribs; said
aluminum mesh with interlaced hollow and solid ribs
comprising a plurality of large open spaces defined by said
15 hollow ribs and a plurality of small open spaces defined b§
said solid ribs within said large open spaces, such that
said hollow and said solid ribs together interlace a special
pattern for said aluminum mesh with interlaced hollow and
solid ribs.
20
2. An aluminum mesh with interlaced hollow and solid ribs as
claimed in claim 1, wherein said a plurality of hollow and
solid ribs on said extruded aluminum panel-like workpiece
are substantially linearly and parallelly arranged in
25 differently combined manners, whereby a variety of pattermns
can be formed when said extruded aluminum panel-like
workpiece is stretched to expand said slots on said

connecting strips and form said aluminum mesh.

30 3. An aluminum mesh with interlaced hollow and solid ribs as
claimed in claim 1, wherein said a plurality of hollow and
solid ribs may be designed to_have differently shaped cross

sections. _
) -
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