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unit Zodrtiosertligd Histitor abovk atfet beld aoh dackingl eleménts. Teusethe meplitatidrOis that the Wes ealle- shaped
or  &nguwhidibe signthctigheawithraeheties aad H@a uniodily distrieiteB@euid.i nt er connect t he out er
i ncl i nedNeverthelesss thsfpagkingreldmeatsioh i inyermiongde congidered torkersé witBnire caietien feind 50c
- of t hettaining hetiertnapkingmperiesmanch whigfhip giiet loverfor bighes ek vile PRIAindie? spgntof t he
packi ng el enment 40 to the md-points or portions of the inner edge of the
structure side nmenbers 42a, 42b, and 42c, of triangular structure 42 on the
uppér or top side of the elenent 40. Preferably, each of the L-shaped or
angul ar structural nmenbers have an outer relatively thin, straight 20 and
narrow horizontal portion connected at its outer end to an axial or
vertical portion extending axially to the inner edge of a structural side
menfper of the opposite triangular structure 42 or 44. The outer horizontal
‘edges of the horizontal portion of the three (3) L-shape nenbers on each
-si.de.of the packing elenment are situated in the sane plane parallel to the
central plane CP. Thus, the distance between the planes of the outer

hori zontal edges determi ne the axial height or length of the packing
el esent 40 and the outer 25 diameter of outer rimR determ nes the maxi mum
- dianmeter, transverse or dianetrical dinmension thereof. Thus, the holl ow
cel lul ar packing elements 20 and 40 which are preferably injection nol ded
in a:split nold are nade of suitable plastic material and constructed in
- such:a way as to provide the desired strength, crossing contact surface
Sare® uniformy distributed structural nenbers, voids or cells and drip
~fingers and edges therein. 30 However, it is obvious that the packing
“elements of the invention could be fabricated, or nolded of various netals,
ceram cs and plastic materials, but are preferably precision injection
nD+ded of a suitable thernnplastlc mat eri al such as polyvinyl chloride,
polypropylene pol ystyrene, nylon, polytetrafluorethyl ene and hal ogenat ed
pol yol efins. Obviously, the material selected depends upon the environnent
and its resistance to the materials which it conmes in contact with in that
particul ar environnment. 35 The packing el enents of the invention nay be
madg i n various sizes and shapes but preferably have a generally saucer
shape opposite sides or peripheral outline and a maxi num transverse
di anetrical dinmension, width or diameter, neasured along a vertical plane
passi ng through the axis X and two apexes of the triangular structure,
greater than its axial length or height between the opposite sides thereof.
Thesoratio of axial length to the maxi numtransverse dianetrical dinmension
will in nost instances range from1:1. 40 to 1:6 and preferably about 1:3,
~but not greater than 1:10 whereby randomy dunped packing el enents of the
i nvention have the tendency to self-orient thenselves horizontally within
the tower chanber. Typical packing elements of the invention have a maxi num
trafisver se di mension of approximately 2- 1/4" (5.7cm) and 3-3/4" (9.5cn)
-and an axial length or height of approximately 3/4" (1.9cm and 1-1/4"
(3.2cm. 45 Al ternatively, the L-shape or angul ar shape structural
- nenbers 54a, 54b, 54c, 56a, 56b, and 56c may have an arcuate curved outer
portion as shown in phantom|ines ig Figs. 7 and 10 which tends to create



secondary notion to fluid flow over the surfaces thereof.

fingers 58 .and edges
menbers 46 as shown i
of the invention are
portions 50 of the L-

Addi tional drip
can al so be provided by attaching themto the radial
n phant onebion®s 158 8% g. 7. When the packing el ements
oriented horizontally in a bed thereof the outer
shape menbers contact one another and_t hus prevent

nesting of adjacent packing el ements randomy dunped or gt qj<ed in the bed.

Al so, the horizontall
uni formy distibuted
majority of the nsurf
di réctions rel at-r ve

annular rimR V\M(;,h:
or ot her pol ygongE &h
angularly to thé“glztl
conparison test s:; ut”o
according to thegm
efficient and mg ger

efficient plastic packing el enents of various sizes and

Progess Products D%
foll ow ng data i ne

y oriented packing elenments of the En
cells or voids and structural rrerrbems vuth t he
hce area oriented vertical and incli Eﬁ n vari ous
o~the horizontal plane CP and axis X %5 The outer
Jy“’exaﬁpl e\p| s §howg t q, be~ci ICul@r rrmlq, ve a hexagonal
e V\bth 5| deanenter s, exbendi ngsbet jie § the apexes and
b Fenbers of the tHar%uIar §—truetureso a series of
peg pagki ngs cgntajgni gy the rackgng & rﬁagts made

&P 0516351534B1 nventign weresfou d t7od be nore

oEm C‘Brrpa?"abl 8 palki riys 6f Such“wel g kro@&n and hi ghly
fgegiiBs sol d under

tion provide

ci

a

the registered trademarks | NTALOX SADDLE and PALL RI NG b ”@&Chem cal
sion of Norton Conpany, Tall madge, r The
bl e 1 indicates results obtained fro'§1 é% pi cal mass
bt ween a gas phase (G containing 1% [err| in air

transfer operag gr{rg

flowng at a rat
(L) at a terrpe‘l"afﬁrSa
25%.i s car bona%ed"@qq
| bs/[err]/hr). rn “ﬁ
of [err] (kg ng)leg/

cm (2 inches) ‘angioig
t he 5| nvent i gn Peg fQr
Pal f° Ri ngs and . p‘FEsﬁ

4390Kg/ [err]/hr (900 lbs/[err]/hr) and a |iquid phase
of 75 F contai ning 4% NaCH aqueous ugi on of which
l flowing at a rate of 4880 Kg/[err]ﬁ 4410. 000

img the dgta fn Tableyl,3it crarmbe geh that, interns
-RerrT-baf), the FacKingy of? 10” ra dxﬁwﬁ)ﬂ dunped 5.1

D Em (3-1/2 inChesf{ si%e Pl asti c=pac @1@3% enent s of

1¢
i

m

7.6cm and 8adciat 2.3
attai ned i ne plte "ot
the particular |igui
thegd nplication ig t
better and nore i f
-

el ements of the ji-nve
for attaining getg pr
[err] while hobding

153381 [err] CF&idE

AP/AL cm
(in, H,0/
G=900 1b/

1b/

40
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PACKING OF PLASTIC

RANDOMLY DUMPED
ELEMENTS

50

Claims
55

1. A packing element

13 ®nd 8-1/9 i n€h) i zes. Fhe<superio

med begt ernt hag paeki ngs of mandom y gf plastic
rd
ané

o nt al ox Sadﬁl e gacki ng.-el gﬁer‘lgs 0 rable 5.1cm
gfor nance was

the | ess than favorable distributiof &} Gtfhe |iquid by
di stributor above the bed of packi 2 grent s. Thus,
at the [err] value 15 would be slig yhlgher with a

rmy distributed l i quid. Neverthel es t he packing

t8i onﬁaremconsl dered to fge vl Igwit ﬁ%‘%t he criterion
packl ng perfoF’man@ whi cB i < ei Ehergg J ower or higher
err] constant ™ 2025 30 35 40 45 50"’ 8 EP 0 163

w0
o ~

i

of water per m of length or height (AL)

bed of packing elements:

er

° v ~
0

(32 o~ o~ o
- -— ‘\; . w0 ™

—

(4 spoee)

5.1 em (2" ) Pall Rirg
(4 gxke)

5.1 cm (2" ) Pall Rig
(6 spoke)

8.9 cm (3-1/2") pall Rig
(6 ske)

(1" ) Dntalox

Intalox
R sxxlle

5.1 cm (2" ) of the

@ s=ie
7.6 cm (2% )
(§§&dﬂe

7.6 cm (3" )

NOTE, that AP/AL measured for air-wat

represents the pressure drop (AP) in

7.3 em (1.5") pall Ring

8.9 cm (3-1/2") of the

2.5 zm

(20, 40) for fluid-fluid, liquid-iquid, liquid-gas contact apparatus comprising:

a first hollow triangular shape structure (22, 42) on one side of the packing element and a central

piane (CP) thereof

extending perpendicular to a central axis (X) of the packing element and having

9



'_._li. A packing elenment (20, 40) for fluid-fluid, liquid-liq m ﬂ
contact. apparatus conprising: a first hollow triangul ar SH ” l‘ml’ [Iﬂy ",
(22, 42) on one side of the packepg 1eBasesi and a central plane'(CP) s

t hereof extendi ng perpendicular to a central axis (X) of the packing

el ement and having 9 EP O 163 153 BI [err] t hree el ongated inclined
structural side nenbers (22a, 22b, 22c; 42a, 42b, 42c) hawn'%ﬂedges t hat

~are thin conpared with the width of said structural side sai d
structural side nenbers being inclined relative to each ot g.and to the
“central plane (CP)m and| ext endi ng around the central aX| S (&() #nd bet ween
apexe§ of the fi rs«%ntr angul ar structure_(22; 42), & ywa second

hol | ow tri angul ar §Eia:ph Strl@tur@ (28, 44) Qn an ogpogte’&ngi of the
packi ng el enment angl3tse £6ﬂt$a| vl ang (GP) and @ngul ard y cﬁs{p aced about
the central axis (XFgplativ@ tthesfirdt €riangular Sstruftyfd and having
t hr ee el ongat ed i n&ki’ JE®R strgictyral gi desmenbers (24ag 2414 ,2& , 44a, 44b,
44c) havi ng edges —gﬁeg: ate thin gonmpar edNWI ;,,h tJne g/l dffh of fq structural
side menbers and ifgly ped refati%e t'9 eath other and to mtral pane
(CP) and to the elongated inclined side structural 10 rs of the
first triangular shape structure (22, 42) and extendi ng ar,,pqp 9t he centr al
axis {sX) between apeﬁe of the second triangul ar structure‘i( 44) and

. crossing the |ncI i ng% i de menbers (22a, 22b, 22c; 42a, 4 gc) of the
first triangul arg st¢ ure (22, 42); and a pair of i nt erconne ed generally
Y- shaped struct l,yr% , 30; 48, 50) each situated on one sj de of the
central plane (GP)? BB t he packing el enent (20, 40) adj acer;t h of the
first®and second tuyL8ngul ar - 15 structures (22, 42; 23 a and each
including a centvré'ﬂgﬁu g 32,5 52)5 conpnected o0 eachsot her t® the central
axis (X); each \2{ pe “Strl!i“ctur"e compr isi ng th'reewel ongat rgaﬁl al
structural merrbe?rsg 28] 228b,= 28¢ 3(m, 3Pb, N30c; 48a, ~48b S #Ba §50a, 50b;
50c) javing ged 3 Rdt af e t«hl nd:orrpar ed-w &h the wi dhbh of* B8 radi al
strucfural er s @nd be| ng: 20" arfyul ¢ | y"’dl | aced®r el “c%o each

ot her about tdje oé}mra I "‘aXIS*'(X)f“ e endr'ingmra al¥y &rom E. ntral hub
(32, 52) and #ei ng Connected to and crossi ng the outer m@lg,h t hi n edges
of the three strucpur si de nmenbers of each adjacent onew 3 first and
secongh tri angul ar Stru tures (22, 42; 24, 44) to define f rfp ends each
situated within an._open ended cel | adj acent each of the apexes of said
~first and second trlul an I,es -4 he errar;ngenﬂent _beixng suck thgt% is the

~pl anes of said shun xedges of= saidl 2% wstrfuctmura@ srvde ers and said
-radial structur ngl ers that afe inclined tOjaIQ centrﬁ%—‘bl ane (CP), the
“ni nor 3saxi s of e&ql;\mq]‘ Ssg| d tshi n *edgas bei ng general ly par éilﬂ:él to said
central plane (G3ax2.| A packi ng: el dirent™ ac&ordi nd;t oxC algrﬁﬁ, wherein the
pair of interconndCted Y-shaped structurés (28, 30 48, 5@);#djacent the
first and secon(£‘g§| angul ar structures (22, 42; 24, 44) ar"e "o'mgul arly

di spl aced at 30°-Hg; | gjast 60 relative to one anot her aboatn-,sal d central

axi s (OX) 3. A packing el errent accordl ng to Claim1l or i 2 further
conprising: a strgcturgal %6 ' @re a
structural side rinber Ege tr %g $§§ structural

si de nenber of éﬁeco d G ural tie
menbegs 35 endl ng, rad1 al I—y V\m h respe —sal cesgt.,,r@ axis (X) and

each havi ng oppesfgte rip engds i]tu ed,vmti;l ns: an 2dj gcen 5c§ | of the
packi ng el enent 5(2B, 40); each of sard Structural ti evrrenﬁéir havi ng edges

that are thin Cérﬁ)ﬁre W th&he oM dth offsafd ffrugtugal ¥Pi %enber t he

m nor axis of e&dhEof sai d thin.edges of,the stJ uct ur al sgg%nbers bei ng
general |y paral Eef@ato |sai d eent il @ anexn(GP) M0 4. A pE g el enent
according to any one of Clains 1 to 3 wherein the three inclined structural
side nenbers (22a, 22b, 22c; 42a, 42b, 42c; 24a, 24b, 24c; 44a, 44b, 44c)

‘of each of the first and second
Claims

65
1. A packing element (20, 40) for fluid-fluid, liquid-liquid, liquid-gas contact apparatus comprising:
a first hollow triangular shape structure (22, 42) on one side of the packing element and a central
plane (CP) thereof extending perpendicular to a central axis (X) of the packing element and having

9



“triangul ar structures (22, 42; 24, 44) cross one anot

"apexes of the triangles and extend to drip ends therelc—ﬁlm ‘mmu mu “fl y
and -axi al l'y displaced rel ative EPOoeexisamher. 45 5. A packing &l efre
according to Caim4 further conprising; a drip finger (22d; 24d) extend| ng
to drip ends thereof fromeach of said apexes of said triangles (22, 42;

24, 44) dHge 8'8?&?@61"]0 d sHictued gides MARPY5HRRY. G7s 285 43ah¢2b; #as) haviegl edges thet are al

si de nent)t@?§° r‘i‘"“nsg‘ éﬂt’b"fé e Xpsturabsidermeibess. f i nger being parallel to that
side of its*} ! ; l '"91 P""%‘b'ie\?%"et‘?)"iﬁ%f"f‘?fé‘"‘i fedheggaual glgne(fP)@Rd t he
drip, finger u?ﬁ ho%f” §°"' * 'fsa*ewr'a*%trgctha :one, of

a ai m; 1 ’:l X’% }%e'ars%ﬁ?% algj al ece ra gﬁ 9 2"ar ngth
in the dtéir@& drb Q vm& nclllﬁ d&r: thftﬁt g;t%qysé4 gg '
tu

44c
di anmetri %Lmdjlaﬁgsﬂapgre tMih rl:gmbzﬂedsah thE mg‘ers dhd nclm? )1 1to
1:10. 55 reldtive Ao RASHKRE Rl QTRHAL cotet Dbl (@ﬁ? Ry e U é? d i Eé s gj
furtiher GrRYmboisSH NEL fu@tntrlbngﬁlala%p§'§t'?déﬁ?eu(2§- 425‘”315’33@&%& @vou e C g[ 360D,
36C; 54a,bebdbn afedes; of MEAsecfdDriang@sr) stGARE EAL d) Gn@ 3ksidd| thd MBINEAS a@ e.%Béryct ur al
n'errbers ((283a22b 22%k;, 422,812, 436) 3t thSfitk triap@dar sthizure @8R2), 4dC; 50a, 50b, 50c) of the
Y- shaped st & pait ot iresscop@Bted gehierathBY-sizPed Mictara< (28,8006, 1) eddh QitaRE lbh B RleMENt T O
each of X centrdl planes (GPLcft thlr peckied elemane (2De105adpcers @adtl of the Jitst &aceGRE Gakhular
trirangul strudiresuEd. UPedd, 4422nd eb2h) inGlddingwidentraB hubA3D) aR)lcomgcted BRI otide edithe1g t O
d ai m 7 vwBEREM$ Bach L-shape structural menber conprises an outer portion
havi ng edge®c°f Néhapawrupweﬁommar ed with the width of said outer portion

and conne 5 E?e gptpdoyadial structyr) @emaere (38h &fbe ic: 803, Blie 3050 88y 485l 4fs: B, 80y adi al
st ruct ur @ dgi%@ { ol °°E‘8‘E’,’ed wigthe wish of 3gjg radiapgiructurglynent@s: ang haing 50b,
50c)° of %" iseiaped feldtivg ﬁﬂreé° o fé‘i%‘h% PGl @y 9?» j racially ffpra thegsqpfral

t her eof , '"g o1 §?1 hang My '}90 ”“ ‘°n°fé ’3? é’ﬂ‘cwaf h the

siel}
_ mbe S each d acen
width of dggme re Sl 1 e

sﬁ’&te wr{% Gi iiléna(re‘nde II adia C a e f id fi

opposi te a%"ts&rond”‘ﬁﬁ ? sar%lé;ngt bggé c%mh |s(iﬁ5ﬁﬁlane?sgo sa| th%?ﬁ( ?'rfé '@

portj on %frutﬁ:rﬁ%lﬁé'ﬁ\ta“ﬁ ar§iI fobtu Imé?n st@q% r%rme d & tclé C , ; 24’

44) on t @ ARRARS bbast HSaid hlntehﬁ‘esl)gmg geneRACEHANY LRI BB al pI i

el enment according to Claim8, wherern said outer portion an | ts out er edge

_ of each la psh@pashast Bdd6ritivg & CIBRIM) Sherbin 4. paid BPinterAfnectad Rshap bl strudifes @ada,

54b, 54c;30.56a50) SdMzent W0 st lafid $e6bn@ititaglidr BinR{urbs Yoo! SNaL d4)tanean§ﬁ£}tyfd%bla&h ape (P)

f rom t he ldasrder reatich bond ardthepos sii€catidl akis end. 15 10. A packi ng el enent

according to Caim8, wherein said outer portion of each L-shape structural

menber 3. hd’eoamgeﬂ'wa'ftastoydlmmﬁem s brdjiaim 2rigtthercomprtsingy cur ved opposite sides

ext endi ng_bettineidqa! tielieenban@$, 48al sesh poinl whereq streqture isids mefber@bd firstafangld 122, A

“packi-ng EPEHISHRS SRuedisiflg Megben o4 p recend ipngled?4 4hract plrssitl skustiral i weroers

i éfhgul é?‘te’édfnlgdﬁ"ﬂ'y é’ti;‘h (“2529‘3‘1’253"*29?"‘@1& 3&9@"6 gah| nevieg apposite] dsip podsagituated

struct ur é"g '%ﬁrgi ag 5“(?& Pl ”We'?i‘c'g’igr Bl Streturg! Hia mermoges hayingangul ar

~structur %eé] atd ’s) %e?fg?{ee “ﬁ ‘@d‘EBEﬁ’é’ci"éﬁf”rf‘"o"ec’F?ﬁ‘%T 3 MiARS s @tieAsh Sbr ti ons
of two adfAdiff99Ts L ug ‘?J’B?Tﬁeéﬁ beiig ganerAly prEalel o paid geatral RGPk ri angul ar

str %Ctlt” & %ﬂng é‘%ent tgft rafd %(g nle orf %?am]:sl {§ pcrleunsg\c nd I ” a u ?Ir | sidg .
Struct ur eRmB&k 143 O2H, y42 rlﬁb' 2 a %4?&3‘ nd se ‘59 25
t he radi @langiisr léf?&cﬂl‘f'e% @ @tf 44 not % theﬁilg Hlesf rpd 48c
50a, 50b extoddad d@f onkill Bordof cﬁmtlﬁﬁ raMprHrlﬁﬁs eto equal | y
angul arly spaced about said central axis each | es | n an axi al

pl ame @l iAgraetchgwisimontanebrdngt i@ BRlinngfukthes edmgiﬂsiﬁ@l d cent ral axis (X) and an apex
of the tri andsipl imgerg2adupAdy paending B dripZind2eredtdpmasach @shid @bexdscbrashid dangleyTENt

Wi th one (2&né 2ér44pad cearehting fihet dnessing pdriione df taé muRedIstaLuG & mERder &hitlg sai d
t ri angul a#id spexesc bagh @ep firf§@r being parallel tohtkat eildy offits thangle tHar doeé hidt abrvéerddfedheof t he
packi ng epexrabwitichdheedripifingemisdebaiest t he sane axi al pl ane, the structural
mentfers and the cells therebetween being uniformy and equally distributed
about ssalAdp‘iEE’f‘ﬁ pigmend gceording toapny erigect pelaiks rigtoet ehesein thel packing gleokitnigs el enent
accor di ng epejerty §?’ g, 'e(}%’ér"élt’l? droctionoff feidecanisdli s &t eert euPadMUTE trbisresse( 28a,

- 28b, 28c MaRstrical dimepsion lyig)in saigtpentra)plane (GRYn a ratioof 1901160, 50c) of each of

the Y—7S_ h%%gg(m% Hu%ﬁt%&?dm%%? ény%gé of (gélms 1 ?o 6, ?urther comprising,

an L-shape structural member (34a, 34b, 34c; 36a, 36b, 36c; 54a, 54b, 54c; 56a, 56b, 56¢)
connecting each of the radial structural members (28a, 28b, 28c; 30a, 30b, 30c; 48a, 48b, 48c; 50a,
50b, 50c) of the Y-shaped structures (28, 30; 48, 50) on each side of the packing element to each of
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‘inclined outwardly froma recessed end of. said cen | m Huﬂsm Eﬂl toits
outer end. 13. A packing el enent according to any um“ '| || o 12,
wherei n each outer side of the p&plo1e3 ie8@tent (20, *40} hlas "fan® *

approxi mat el y saucer shape outer peripheral outline. 40 14. A packing

el ement according to any one of Clains 1 to 13 and wherein all of the

i ncl'i ned sf'}e&E‘E‘i}F%F'd%I“ﬂ’éb%‘i’fBEF frsignd serend trigngpan strugturest (P2, 42 20.eMd)- (22, 42; 24,
44) have tgew said ed es i ncl | ned at the sanme angle relative to the sai d
central Pl AR ement | t°vﬁ' V%')"‘Pre@a??ﬁ‘ 'STPRRCHYFILR! BeTRST FASIPHRSE @ odter r om
(0.078 to ¢°' °f‘6"a"'

sau t%; tl rha nne&tgd ftsan
packi ng el nd éz 50 Egge OUter eg%pj struc ure a d e%endlgxk % % WV? %l ded
ne

t her nopl aan‘u G 5&dnl 1ilin SQ A dofd Wi axial '
pol ystyrengyy &JEQEHNd Q()ély%sz ngnE'o s:te%lep 099 t){e LE?%@%&I%; (%n(?léf dyt gna 3 §
2 d

hal ogenat egdodil of @lsGickdrst side Membe? of AriBRGE! g Jon t
one ofp Cl apsBhind elbRent.> CONPrising: an outer r| m ( ext'en |n aroun

connected to each of the apexes of said first and second triangul ar

st r uct urges A(phekingdelgmentl decorfing &€ Kiaifg 8,8k tRAINSaid( Sl pBGEPEM iRToute? ebideRbiBadiBL-
further cosmpédstgtrabbember (34a, 34b, PictiBe, BbYy 364 534, 54K, t54E;d6a.t 368, HBRJTREAISNH46)
connect ed  tngareliy toweandt teenebning pladec Pt omythe Nk e 1y it§ bipoziw alter ddt er rim (R),
connetting and axially spacing adjacent crossing prortions of the

st r uct ur'@l Aeeking eierpietrascogdingtid) Elaifri §, gherain daic ewteymdrtion of @adULlshapesstruang$l ureeder( 42,
44) and t el anarquplgly icHr Vet shapeesndreyhiply street! epipedite Ridedgxteodimg betwdeh shegfinet el
packi ng el erpsfiesuteusngs thaeef- st ructural tie menbers (46) having edges that

are thin 1 EPO 163 153 Bl conpared with the width of said nenbers. 18.
A pac®i ng é ple 'i ‘? G'ei b"Y‘PF’f’? thefo?*taPFé?e‘:%’Hrffﬁ“P‘éﬁrﬁ@“cmaesf(?%w@%@“(58)
ext endi ng struatﬁee(: Nelofstoss tr” Clugs @ dfeaétatf‘ﬁ"”B‘? Sggi S5 neresr & e e e s

(46) > SI’ e W & nn :':an rs UC ure %)f:lo dja l II

end sit uatﬁtl ng'ufar ﬁ%ctﬁﬂz mgcegggllyyaggt 5 u se(:lbe c% tal gxlslz aOfggfr%a?)da%eﬁ?ng

el emegt accoryd Bga Ry J?c % b&np i ned
entr aXIS

& 480"
struct ural sp&esIRIBERS, 9! 4@%@ bB.E ulgly s E&Eb‘%ﬁ
the radi al ﬁe\é i®4h %lél Metdh&em%ﬁgzﬁggmgé( ))uglg E&ld cent}atngﬁsr Qﬁ}pg &t faot her

at i nt er segibig@s studRfee Qba, 4bNdLUBEHEH NG ARPERAHerRIwitRIn@BSHRr a@ cA'of the

axi al |y of ingigéd suebtarl i niembaid @ @ieafidngiar @ARWAROL her by a predeterm ned axi al
anmoundo at eaciheretit @y 8@ Glriclufal @fembére oBthé Padking dlembmt EREditGated R \IRNAMS akibiPme, 15 1.
Un 61 6nment the strucesmp Imesibarg end 86 celld Berepetisentbiping piiamay bnddkudlig Ailstibiited about said

- flui de-f | ufedtsal akis Gpdigkd pagkingdiement. qui de- gaz conprenant: une prem' ere
-,structure creuse de fornme triangulaire (22, 42) d un c6t6 de |'6l6nent de
- r.enpl i s&g8 pagking gleppny geceEting ria ClailnCP)vhetein each obthe fadig! Fueiuralampmbers (28a, 28b, 28c;

. per pefidi cuP%i PRrAE 482 3PP 48 5% rP0P. 100) Kypachicof | thepY-grrpet steetureg) (28, 30; UBIKS) isssage
et ayant t"oired BEHBHTYE" & ferererdand ghsaidiremtiabisk (¥ 52 1d isegeeng22a, 22b, 22c ;
42a, 42q 42¢ nt des hords qui sont m nces corrpar es a la largeur
desdits 81§ %%‘(%*1 YIRS F’J’ﬁ? QPREACEME L AP 1S et Weeﬁfhs°‘1“’at36’Pa’ﬁ$E‘e packing
strucgur aux P T 2 AR ysgucﬁhﬁ'a’ﬁ)ea?” % 8?5'6'(5‘?’? ‘QUB? autres et par

rappor t 13U Bb@# Qﬁmgr{t @J:con(dgg)to & ofe Gleandant 1845 lHore ealll ot ¢ i( %&Pézf Lral(
entre les g ﬁiﬁtruL@uIW%&tQE;@% 28 LpUsH W)@\a\terthé'ﬁ'rkgﬂ dsSnc at the

une second@iaflelth tHo Wkig cortaiUsiie 4Sh)T Al TBd Wil s ﬁ.'u&@rau @
oppos6 de .2%likResptmaleo ’Prﬁrm'iﬂ éaﬁisaﬂlgleilré‘éhord .plan central do6p acee

angulai rement autour de |'axe central ( par rapport a Ia prem bre
St ruct ure. A pheking wletofitg20e 40)ai¢eddingt tb @hySor| i BRIMsS! t ats Gt HeMed thelkobidétid Waterial

inclinGs eteleglel onybs Gada comdisting BY eolypldbiane, 4 ddystyfhs,) p@y@plt ctik@de, CRIRS psiHi
sont m nceystpfimpethgencaand halbgengepolydieftdi t s el 6nent s

50 16. A packing element (40) according to any one of Claims 1 to 15 comprising:
an outer rim (R) extending around and connected to each of the apexes of said first and second
triangular structures (42, 44).

17. A packing slement {40) according to Claim 16 further comprising:

55 a plurality of structural tie members (46) connected to and extending radially inwardly from said
outer rim (R), connecting and axially spacing adjacent crossing prortions of the structural side members
of the first and second triangular structures (42, 44) and terminating in drip ends situated within
adjacent cells of the packing elements (40) said structural tie members (46) having edges that are thin

11



- |-at 6raux structuraux et inclin6s | es uns par rapp par
rapport au plan central (CP) et aux 30 el Gan'mnmalanuﬂ“w eraux
inclinés et allong6s de |a prerE'PetI 635183t ure de fornec tri amgufaite (22,
"42) et s'6tendant autour de |'axe central (X) entre |l es somets de Ia
seconde structure triangulaire (24, 44) et traversant |es 6l 6nents | at6raux
i ncli n6s cePpased withghe VEQ‘EOf saiggnpmbars  42c) de la premiere structure
trlangulalre (22, 42 et une alre de structures |nterconnect6es

g6ner al®&rfbRAckit Plangn g%:ﬂ" (yrther g

“situbes d' ?1" 58’8 8%6 ’C“ g%‘ b0, 40
Z:n uegtS eﬁu Btg °a88%e g)d'gﬂgﬁ'f‘é“ﬁ{? ’}"% ??df&’ %Wa@%ﬁé e Ipﬁe)%ogg?é Af%econd?a
struct ur 6% . 24, 44) et conprenant chacune un nDyeu central (32,

52) qUII eA:YEmackl ’g}}lgmé%t gécloﬁjﬁlg L%‘ ‘H\r3 %enjem%ecrgsgu% Ii:o@rllon the %ﬁﬁg%v&tu;él’%lhé” e en
forme ﬁBQ%gﬁlér%&t E?Qbszﬁh:{)léﬁé %%&ﬁ‘aﬂ{ n@i'rlé i@ oM@ 26 469 28b,
28C 4 3 AnterddhRect SR anotiBO &b inths ﬁereo$ Otersext Bne af8dr 4Gin angle,20h8 e Q@ﬁy ords
qui sont d?fké"t'@&‘a‘inv&fé%@-@@ﬂa@ode%nbtﬁér%@lérpréllﬁt‘éﬁlrhﬁea aﬁbummtst Sdek hksdERbSF thédi aux
et qui somtctspleadas. angul ai renent | es uns par rapport aux autres autour de

| " axe central (X), qui s'etendent radial ement du noyeu central (32, 52) et
qui SORévendicatemset traversant |es bords mnces inclinbés externes des trois
6l enents | at 6raux structuraux de chacune des prem ere et seconde structures
tri angtl dinéinefitxdd, remplissage (0, Wnpouwmpp@t@fdem'omtaqﬂétaideefbutdp,eim'i@e@@luide,Gq«mrgemm

| i bres quiomgiepant chacune situ6es 45 al'inté6rieur d une cellule a

ext rem t 8:ne BEEYerestaiel fac%ﬁ*i?@édeam@?dﬂ%ﬁ‘ﬁu'ﬂ'@éz%é‘ﬁhﬁ’é'f‘§°*ﬁé’§d1?'?'§eﬁ§ F%rﬁ@kssaqe &econd
tri angl e Planzcepfrab (53 o icellg-che §Pﬂda‘ﬁté’leTpé"ddﬁH@"’tE’§’""s?)H'f a’fee%e“‘fﬂ' o Jglémgnt de 1oy ds
m nc®s dé%’ﬂﬁ’"ﬁ%ag%leb%ﬁ't ‘50'51 Slerpnis strucly "F“G‘C'P‘U?QSLBE a rré%?t %2" 42c)

structuraﬁ! %};‘ § " ’&Fﬁcq refﬁmarﬁ "g g‘f ‘1@ ”a (CP),
le petit an central ﬁe%f glug % ax ralpg tenre p%thfzele
audi t pI flan éls % &1 enen rerrp | ssage s on 1°a
‘Revepdi cafyl, de gitmeare' 584 ue| BrRAEBudls @i, wyswnﬁscdt@wog@am&émgn@e§ en
for ma de rgmﬁl w pldh SentraPCPPélladsi R8s %ulﬂ%eﬁ’tra@ﬁhr@’eﬁ'aﬁtceﬁ%ﬂ ra?:bBrU&t ures
(22, 42 jjq Efém.eiélgtmaﬁrte ARG BEay@RTels BISHRNE Mkérdlix BtictiiuR MclfBDet auwg@s e,
rapport apab, 2dt;148a,244b,044E) £Julides 0085 §uE SNt AinchsGompa@s 23a lakdduredebdie Blémdfs
renpl i ssageras@iGiurhi oRAVIREDIEE @HsipaYagpoR dul A0 @RUapat hOFarceRRdNDFe BBk €N
out rzg:  unsidmeaRBdctutiuR latépdul @cimBs btGilldnge de(l2fremid)stravturddeiods tikagutdira (g2e42p0i NS
00 un 6l 6reBiendant sdtoad deStake@btrtl ©f) etfteUds spmebts @b I setang bteict(id Arjanguildire (24a442r Se un
.6l 6rrent | exttrevesdantJes élé;t:en:sellatédumincliséac@m 28k, i2angha, (2> 42014 la prehigewstruddesdi t s
el 6nent s tdangtltimd?PeA25 Y uct ur aux s' 6t endant radi al enent par rapport audit axe
‘central (ydp peite detructures i@ercompectée/généglemetien forme de Y 528, 391 4B aHh ARy eaeungles
-'j-_bor 8 d' GutbRe etHeNgOt @ @@ésceﬁﬁat (53 dg leempntaie; wmpliseroa e Q) pyilsst aipPeRiiont e de
1 ' 61 6mentadigeentechap FaPs % 4 deg, @iemicesof SAFPNERSHPYIes @26??9%541! ohtampranent
st ruct ur atRCUEY Yhoxgu se 52) gpi sSAlie arlipRoaviourdn e aatral 9 a I ar geur dudi t

ochaq E‘f‘fé"%?"rfa'&ed’ﬁg "‘P’é"
o S s s e B a%gﬁéaﬁﬁngfgﬁ
HirYd xeLL%

cent” al ( | .,51,.66." mcef_. ﬁd};ﬁaﬁ% i Qtﬂa@ agt

1 a3, daigabeh v%h Su wms(a 7 SR G5 oﬁlt Rii@Us bdrstind 165 aawas Inmsdeg rwcﬁnee

22b, 22C; ofbfd Rrois ents é@raux RcturdBCde chfbéne Mbprerfﬁér@)et QScoﬁmgtHﬁﬂredes
prem bre tﬁingﬁﬁfé@ rEie42f5t2'4l'|ﬁ3!1) WHR ity 1086 GerkRitds @B cdulbhentdiBies 4d soft thace® ditiddyer sent
nut uel | enge mhieadur B‘uH@GélluldQ SHEEWoNEE APOIRL B cAREn tés s@leBSdesdits prémierngent
vers | eurgchar elsnglds 6O Wksposrioh s@Rt Rhagle BOROMABSPIAM3 desdits bords minces desdits

ci r conf 6r 8dmdngl 1At aR Btrudlirava ¥t Els@RERMehte Strudit@uP@diauxPiofittincinx parudppesaudd.  Un
6l 6mrent  dganr @nipdl (GP3,d¢ petis @leaie chatuiReasaitsCkiopdatriigmas dtant gémdpaieensattaralidle euditn un
doi gt d' 6eow @®ent (22d, 24d) s' 6tendant vers ses bords d' 6coul enent a
partsr de chacun desdits sommets desdits triangles (22, 42; 24, 44) et
reliant | \d@sélgment F’%Se"m"?f@@r@&ﬂt‘%ﬁe‘@%a@"énﬁﬁﬁéeq“%{t'%Paa@)E’ePB‘UC“"SS '%‘FVF‘EWE?‘M aux

i ncl i n6s @EYIioraednt @83 4850 afiaretes, a“éﬂ’éﬁilﬁf—? 4 BRCgde GireeteRTl Rt 246t A AT

paral | bl edealﬁc“t?g‘t‘@'aﬁ%m%ﬁa‘f ?‘P'%@ﬂ d'upa par T?Ep ér'ta“‘f?e?é‘t"&' Yt PRicP RIS onmret  au

'nlveau du uel est situ6 |le doigt d ecou
gn €lément de remplissage selon la gevendlca%on 1 ourTeEevendlcatuon 2 comprenant en outre :

un élément d'attache structure! (26, 46) au niveau de chaque poins ol un élément latéral structurel d'un
premier triangle (22, 42) traverse un élément latéral structurel d'un second triangle (24, 44) ; chacun
desdits éléments d'attache structuraux s'étendant radialement par rapport audit axe central (X) et
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6. Un el 6nent de renplissage selon |'une des Revendi ans

-l equel |'6lement de renplissa- ge a une | ongueur ammﬂulmlﬁm ﬂllﬂ“lne dans
| e sens dudit axe central (X) et ERmetedimsem®Ii on di anbt'ralfe 20"
transversal e maxi mal e s' 6tendant dans ledit plan central (CP) dans un
rapport de 1 pour 1 a 1 pour 10. 7. Un 6l 6nent de renplissage selon |'une
des’ Revendicha&'t"l YAt des Bords d'ecovipIPIh BRPOSES §itysa @ Btérigp digneeRtivie adjacerie teféldmestn
forne de L9 3%?"583 (2034%): chagyn-desdilsflémegts- d'attaghe sugiuraus syant dgg Rords G, so8c)
reliant ch gf@@a@?a Iprocur dyqit flémeptdaitacha glrusiirel. i pelit axogig chaspdes dipprds3ob,
30c ; 48a, "ISE deFgEmentsfafiashe 5"”°“’%6l‘?"‘"‘§383’a'%{%%“ ‘?"ﬂ%?‘fj’r‘té’?“ é‘ﬂ‘“?'d?'??e de Y
(28, 30 ; 48 5%% ere%h ue %o es 'gev rEentt dq sag untdes
6l 6ment 5”1 gLgi AUt gme £, afé‘ea?c'eriﬁ 92 3"5 35 Eac%"s<22
42; 24, 44)193 geml stmléu é4

lequel chaghBndi&sadd) sﬁmﬁe&%essa.a%tamm@m e fd&amme

exter pe ay afdon@fioltMHorSet BhkidientRi1bs Hs &G 8op6i? BRGUfRss. A l'a [argeur de
ladite partie externe et reli6s au niveau d' une de ses extremt®6s |nternes

au bord exuakRrRes db enfplidagRItelof falHéGdnditfibn 4, adihaknabZhautrs?8b, 28c; 30a, 30b,
30c ; 48a, uddtigt dBoylentdba22d @Bd) sBRBYantlvemeos Wolds GtstduRment ¥ gari e dﬁacyn Bdsdits
S' 6t endant samgmas dedeitsdBiarg@®s (22X 82 € 03,1435 otakliabt I8€ pHIHS AGGetsant@d déesNd@érpsntst lateraax i al e
ayant rsdes blorctigug inclindoddfinissanidegitconpeistehaquel daigh diéqelamerd étahtapayalinid auecosixdeal e
reli 6e a esonstiangle qdianetserhmdsal définimie sennpd g nivead dugue! @xttsit@nie tdgtdétmtementoppos6be
de la partie externe et reliee a une partie de bord interne d un 6l 6nment 35
| at eral St MDEEmpR|de qerppliesags yelop t'uecdes Revendjedtiersiied §.2ins lagpel I'glément 4y remplisset e
oppos6 de B BrEHigRRuey @ iple pifqtarmingg.dangle sppp Bk errentabx)} o vpe fimensiqn dewplnle | a
Reventfi cat F’m?v%sa'ed%‘é"aleéc‘fﬁféf’a"? 3295 fedit ?J%i‘r“’tef“éa' €0} danpen @prag ‘H’BV'dsa bRtethe de
chaque epent, struct u : 36D, 36 ;
Saa. sat D §em 68 it firg ;dﬁe e %l ;ﬁagemegf ﬁ% ors le
| an cent r structurz en fo me db L er ne
p lia ﬁ Eh e% ﬁ Eétruct %&x ra rpux 6‘

b, 2 c
opposege. lg %,z'g %
 equel” Iadhﬁaeurpaiereiémerqgi@ranﬁst R 1 Maggwc E,J:w iéﬂéﬁm)

une forne arqube et des c8t6s oppos6s arqubs s et'endant entre

extr 6m tfhs uR%IKAEMRS raNSaeLSoion JalRevbhlicRidA 7E Bdns #Rudi ERER &sa%eﬁ@&tmmlaa( en
Revendi cat idafle de L @amgrerddoshe hrtib @xtethe Bjaht ®s @brdb quiS6R OMEkSs Sdniddksk W largeur de
“triangul ai raitd pghdie eftidrne oPliés4hd hivedtund @6 s&taxiiiiilgs Rfrrbs huatstgdlbx@dricaBun élément
6qui | at 6r akestuel ragialaggsc 28b|, SBrE30aS30b 3001 afa, 88b; ¥a:t S0ac50b0%Dc) dunersenties en forme
structure dei\Yanhgéileadanieve(sAide dd29s extrémitds Seerat omrdtéer & lun® paninkaxair dybre Sleglisordsor ds
“interne 504qui sonttmirpee reenatée 2 Izl @rodede lebateeaxiale rélige & ehsidtersiamt weiglementiX particdel N6s
C'adj acent s dextrfritésexdanedwreste de faupaiotaxioma gt relifead pee Papip, dedapyd infeene dymrfidatest des
preni #re efatésd syl s'inge siiyetue BP@H‘?'feeé%?yaéészﬂe“ﬁ &y 0¥téa ARpIPEn de dREment adpal e
aut our dudfampfissagee cent raI (X) | el enment structurel radial (28a, 28b, 28c
; 304, 30bb 30c ; 48 8¢c ; 50a, 50b 50c) des structures en fornme de
Y (28, 3b | "ﬁ@"‘% ° ’B'E‘Efﬁfag § %Ib ° 'é‘@ E:I'eél?"i’ é?ﬁ‘éeni’a”@gsd‘feg‘egﬁﬁts‘(;fh?°“l?udl t

u nive

aque € b
?ggpgre?t re'? fi:‘)% nt w?‘(? rtes vers mterdaur vetrs e éanccgrﬁgta% (p :59- Zit Iaéat.lré?‘mte '”(5 (HR \{er;gg‘;
structures s?%l‘l angul al respp() ; . 24, 44) et n'6tant pas en alignenent

axi al |"44n yRai eﬂeﬁp&wre%pﬁssigeaéékﬁ @a ﬁ&veP@Jaana@Rﬁﬁé leuef Q@fe"lﬂan%e&teme%@%ﬁue

| at 6r aux Skimedt Wirdttl¥el loh Gdnind @8 LALSEISRE akfbdigildds BSid 6padRe dladés $4tenddnt entre EP 0
163 133 Bi ses extrémités externes op;LoséasJ [ 1111 Il NI par quuel il n'y a pas
deux 6l 6nents structuraux de |'elenent de renplissage qui soient situ6s
dans | e 1Qe égmant daxeraplissabee Soldd IaBeMeRdiGtionUG dasaetiel@d pre@ireCet ld debarde etrucrifRt I €
et ant r 6partangeirel (B2f 42 NTATRY) tsore tdeS grakBie fanguliires dquithSrdies ax ehagadnéiéradnts( iMgralet

| * 6] 6rent  descluehpd lapsadiee sthictubZriangirieird (BN travdse peaspleliéaa gertissalediords dnterne
Revengh cat iramarsantesgderdsuk éépetts lethravusrudesuxghdnds riscestsrdada sacends siratifeariang(-28a,
28b, 28c; %@ (243t leszOrmets4By promidly, ot 4erondeSsyactursDdiant SeRegésdie fashmengrleiregest
struct ur es g4 #“E?Ph‘i}'dﬁibaxﬁ’c nrg )30 ; 48, 563 est inclin6e vers |'ext6rieur a
partir d uhe'wastwrabra% 8? 8 Eu ?,oén"{oP °°(382 489p48c;; §Q% BOba SAHAPSSHYGEBRR t 6

exterpe. i8 ?)’B ‘ el‘? 6‘:% et? Fﬁgg o :Sg%?ﬁ?tda'&}; g ”’Iﬂé?'ﬁe?’fa ic?,’%(f" QS’ns 1

a 12, dans I ﬁg 40)
uc st uI eme, I

a-un pr of i |€;ap 0 ; %Fe et par raplé(grt a Cl %cm?r% rsﬁglem s?lg‘t‘gr]a?xta urauxﬁlr?cffe% (:18((91“68 strucrt‘uir)easr

triangulaires;
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d’ une soucoupe. 14. Un el 6nent de renplissage selon
Revendi cations 1 a 13, dans |equel tous |les el enent EM@I,F@E‘H{@HM
structuraux inclinés des structERre363 153Bgul ai res (24, L 2%, zont | eur
-dits bords qul sont inclin6s au nBrme angl e par rapport audit plan central
(CP) ; et ladite |largeur desdits 6l 6nents |at6raux structuraux va de (0,078
a 0,276 pBULEP LKiPe deurfimensstugpux dedflément dafempligsage 181 solgnt sBkégfemstle de
renpl i ssa%éé“j’g\ B 24 'eiad%‘ﬁ“tf 'SUFRITaYe St (98 \RelfS Chentrs rfdant rdpariies, unifermémed et au

t her nopl 4 e"talé?“fde %C??Hﬂl()@e%ﬁ'é&?f“ldﬁﬁ?@“@a%rt| r d'un groupe conprenant

| e pol ypr oI St n re, de n
pol }1 yﬁ? bl ss%e "Y""gqfﬁgga?e el }g@ %‘#a?%gs%g@fggg; o
61 6re qg‘fﬁ %ngB @izﬁn% rs &genglﬁ% Sné)horg evn y entral

conpr enaggz 551?“39@%3“%%9"%5% aut our e re "l? %f CA&cun des
somrets desdites premere et seconde 25 st ructures triangulaires (42,
44) .10 113, SdsidhRi@RNbmSlBsa66 5 I'§|§aad}§ RevERdicai&ls A 1|2adaﬁ§f6%¢éh9ﬁfe'c@@ exBrme de

CONPr enankismbnt e rérplisd4aGe (20| 40) @l un LohofipdibiNEIR! extethe aybrit GRS oxmdiiviroHY 1 kofmé 46)
reli 6s a diinesowsbupadant radi al ement vers |'int6rieur a partir dudit pourtour

externe (R), reliant et espacant axialenent |es parties traversant

adj acem. é# élggenB@e rempli§iadireaiinsl,uha iy Bavendhiions t Lir #3))dacbelsquel ©ud Bk @lémbntseconde
st ruet ur daérayx Angurbuai indisés(db2 strublijesdtiangdaiftee (32 #AIZE, 44 oeiéur G bddds qui sont

d' 6coul erieglités gl meae aggle barmanpert augit e sentrell (PRII; etladidjlasgserdesdits démeBs Bidemnx s de
renpl i ssa&yectag)ya de ©Ha8 ¢ 8,261 BHeaR M2 Armedeneledit ne i Bux (46) ayant des

- bords UI sont m nces conpar6s A la |largeur desdits 6lenments. 35 18. Un

6! enent %ré’ [ 3198I‘%?n"q)ée'ﬁe\}’éﬁﬂ?%%ﬁl"f’??ﬁatﬂs 1 @dfiminaraiiiey Bameaiestie: un
doi-gt (589“ fﬁ 'y or f PR %peg (e do BRlYSHIRRE U CIREYRIT s

6l 6ment s PAV4PH% H’(S E’th" ¢ ?fl”‘é( AN PHPS RoYRIEHes BalogeRdsdiant a partir du

_pourto% lﬁt)%tlé%{entd(r ph E@Eﬂ Ion Pune%th!lerRchgt d % T nent situe dans une
cellule % gur{aﬁ e&% © (% an gutguﬁgtprE dpﬂgc%ng g llrjé}n gre e{r%cgndéj €
renmpj i ssasggzt&gs t%gmé}re I catlon e i €8 traversant es
des e6i ments | at6raux st ruct uraux inclin6s des struct ur es triangul aires
(22 427, ;undfemeftide rEthplikRe @b)@@ﬁﬁ]tasﬁe%nal'&étl@ﬁ;k@c&npﬁérﬁﬂqaeﬁtrer adi al enment (26, 46)
S' i Nt er cane pliafB laéléasnts! BStdcRS stAilfa®E (48)UreIRl 4 aR W'é@RiahertdiSerhddt @rs AREAONS .

- s' ent r ec e Biiditl REroUNSxtdnRS(RF Ubliak St EspdfentBiHictnert le$ paties AaerdaMSadpydnik @8Nt | es
- UNS apar  réEpRots tatédix stutturaBs de prantiere leEseashal @iictules SriatigllairbL@2, 4] 6t &6 teftaiRent UNne
quant i t 6 saxexednetép dEctatempnti shi@s daltintérievredws calles Rdigpdatesies élémeniRtderremgitdagy des

6l 6ment s (40.rlesditsAiéments dRiscbe blastiEmUdblaydnt déiaokds Iqgisedt eend cofriparésid)a ldrgaur

“Fl ui d- FI egtlits Fifrpents. gkei t - Fl Ussi gkeit, Flissigkeit-Gas-Kontaktvorrichtungen

- 50 unfassend: eine erste hohl e drei ecksfor i ge Struktur (22,42) auf

‘ei néf. @el%"ee'edegt q%?fkﬁ!‘ﬁij@%?%’ﬁ%@"%ﬁ‘ﬂ’"é? femPERapt angele Fl ache (CP) des
'Packungsé‘l"e Se(":ﬂ" 5id 'P?” di?o??a%‘@nwéeeﬂ’ﬁf’sez de eharer dadits Flgeentnclgtaehg X) des
Packungs f%% (g e erdant fiPgshr U ptoun qxﬁglel('é)hlé’?ﬂ“@e‘fﬁ‘éleé‘feéﬂe d'écoule-

St rukt ur S EHE ERRPSATY fﬁtgmﬁ f)'effbenh‘?a{erﬂ‘ﬂ'ﬁsa 8’? nt Kanten, di e dUnn im

Ve r_giel'é: mnzeilgmrek%c@ r&rﬁ 'ggﬂé§ Rang F‘(ﬁ/far%?ca%en%el % ue(la’les gart S travasatqes X\g e

St rukt ur sgikb Z3:9 G ) }e (CP)
gene' gt Sg i défeﬁignt'{ég Qb)es |mrt:$n'n&fen|%@gﬁﬁs(i Lutrlég u%l\%ﬁ%qghsg Qrs %& nkten

der er st eRnf¥cBipBRtkesSInk 5 Taltfes 624 aidle eomtldsEfids @Ralentéht les ufs

| Bt ke chdvhuthent leb lund les!dutresCdah€ uro\RiakiRs BRI &edﬁ&hlﬁé\ekﬁjf rWeHﬁ 9@ cﬁqﬁé‘kt ur
(24.444) anérstioneios gegeid fracaggenden Seite des Packungs- el enentes und der

mttigen Flache (CP) und w nkel versetzt umdie mttige Achse (X) bezolglich
der er Bdtentanspiiche ecksst r ukt ur und mt drel langlichen genei gt en
Strukturseitenel enenten (24a, 24b, 24c; 44a, 44b, 44c) mt Kanten, die dlnn im
Ver gl el.cPaghungsBemert d20H8) fUBtFuighftiuin, SHistigkaie Fidssighdite F§ssigileiGas-Kontakivadicltirgen

bez®yl i chvmiasesndander und zu der mittigen Flache (CP) und zu den |anglichen
genei gt er?iNSersie e YrRipEkpBIMiGRePitulir (F842) vt eiean SgiteflasHeshupgselegemessindiditeur

(22, 42) d@ﬁgﬁn lache P #8% Pagkwigselgmeyieg die sich davon senkrecht zu einer mittigen Achse (X)

des Packungselementes erstrockt, und mit drei langlichen geneigten Strukturseitenelementen
(22a,22b,22c;42a,42b,42c) mit Kanten, die diinn im Vergleich zur Breite der Strukturseitenslemente
55 sind,
wobei die Strukturseitenelemente bezliglich zueinander und zu der mittigen Fldche (CP) geneigt sind
und sich um die mittige Achse (X) und zwischen den Eckpunkten der ersten Dreiecksstruktur (22;42)
erstrecken,
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mttige Achse (X) zw schen den Ecken der zweiten 24, 44)
erstrecken und di e geneigten Seitenel emente (22a, g(ﬁ m mtr}ilj Ec) der
ersten Drei ecksstruktur (22,42) kEpeumssnsamid ein
ver bundenen al | genein Y-f6rm gen Strukturen (28, 30; 48, 50) wobei | ede auf
10 einer Seite der mittigen Flache (CP) des Packungsel enentes (20, 40)
benachbar t eipzyaiie Ephiejdrpiockpidtmige Sinldurzidlt4 avi ehregageniseiagenden Peile Zips Ragokgngs-44)
angeor dne';r;'r{:@?”“’lfrfﬂ‘d déﬁé‘é“gérl‘ ﬁ@c'}?\ (PF ) e ‘I'P‘{%{B%Z’ﬁ%@ ”5‘2‘)'9 ﬂ\'ﬂ%f"t"hs"d b‘?ﬁ‘@'@'i‘ H%[nder
Qoer die \fegsei 9
unfait dref " ’rq.ﬁé?(ﬂi’ y }-5 ﬁ 'bzu ‘ée %B"‘%’ﬁss 9’“%“5’05 r§’Oc
48a, 48b, 48§” |’u nf’eft ge" 'gﬂ

urelb er ers en rel cksform n Sru tur t i (5}
Breite der mlt de§ te}iI en&k?st 2 [f um
die mttig ﬁ%el ler}Mn{% a\é% 5442% Y der 't:en%re(f kJs
Nabe (32, 5¢ ﬁJﬁdé} rolide eflge% -RBhigkn"Sukt r‘é‘ﬁ‘(z%b
drei %trUkEIHérszelté 85} f\nftlfche\! %P)Jdﬁ ﬁ&ckfﬁﬁ%%ﬁ@ QO)%Bacﬁﬁaﬁ z%r]edéF' erze\‘!?ént en
Dr ei ecksst nwm,.rten(@ae& trdur 42D, 42\68 4 BAGHBRING 11 And REbs i i ﬁ@um@ (3283) drhegdte
Abt r opf endaiB nAwindhag BB ZR mittiy® Aese DG GeBunbididahal b ei ner of fen endenden Zel |l e
angeor dnet wbist jeddefianibe StARtur umfafdart zu j edem der Eckpunkte des ersten und
zwei t en Dr esbiédhgiche radidicstruktiielemos (20aj28p),28te30a,r30b,30¢SigE4Bb [48¢;3De 600, 99¢), mitlicedsted €
Fl achen deudiediinmimeYerdigicht zun Bede debiradislen (Brrglduréigmanlecsireining dierpedzigtoh zugitkinddr @m
St r ukt ur el die nritiget Achgai(X¢ @inkeldetseteigrind, ¢id sichedigiGR) dgyanitigentNabe (36.52) eratfeckpreund
Nebenachs e méi dee dufeestegoneigten diinnerelkeniearvieedrel Pruliisejiensidmeete voruiedbr Arigrepzendrar
mttigen Fpﬂcﬂéag?g“) zyejipn Dpaiscksstrukiog d2A.A274.44) cYPRMPIOR T YRASTR liekzen. umdisiei  das
Paar der nfP%PlE Fb%?'ﬁﬂhﬁé??éﬁde?-'ﬂ'"éfh @?f ofpp @Wﬁ’ﬂﬂeéﬁe' ’28993(9'”%8“5’8 a°h

angf etz end PYhzudp "\a o o \Wéef‘é‘ Wé R'% sr'l‘,’i’R*fei'J ‘81’1\"

weni gst ens 98t $EA Lg’% dapten, i elft? m setzt
sind. 30 §‘°"}fﬁé ?{d %%3 ?%‘;1{ ol 8% I'gh EPE oRsg seze'"eféel" or H?"S% cT ein
St rukt ur bi nagdrenent ™ r? ae wo ein Strukturseitenel enent

ei nes 25T St ,eqvpelﬁp,% P(Kr?s ein Str ukt ur se| t enel emrent ei nes zweiten
Drei efkds (oL @él'%utem%%erduﬁtgﬁ& RSl kbR (28:30.455) SHBALESh &b
radi al bezg rgeh G Zdbitelebrofbisitiuian 4812884 dfQim Slemibdids I6b - U&@gﬂcﬁg@eﬁ\ander um die

gegenf ber| Wm@ﬁ‘seaﬁb winkelvébti SR enden hat, die innerhalb einer benachbarten
Zel | e des Packungsel enentes (20, 40) angeordnet si nd, wobei |edes der

St r ukseurdi patReigea@inEnai@AispiactaLibawes,st, di e dinn vergl ichen mit der Breite

- der Strukt sl irofesbetrent e si nd und di e Nebenachse einer jeden df nnen Kante
“der Strukt einlStroidieighdentemént (36138)adn| jgiemeFunie.rwopsr Stfukietseilepel@hEnt sinesterstparDrdidcheshe
(CP) ist. B42)kin Sakispitpeéresmipitesrreitendlrsienkes (E644) Alesgbrobdidedes Hér StBkiurbiobei

di e drei géensmegte esivh Sadial lbeziigknh| 2ueder Mistigen tAchse ARaerstepky un@ Fdes| gegedibpylienRnde

24a, 2%b, 24&btmpiendenha diejimmeihpla sinpregasehippstpn geligtden Pepenaseipmenten (20y0) 28905308 Lk -
turen (22, gpd. 2‘@"?14‘3de?r1d?'e?‘t'ﬁ§\’f8'é‘i’eeﬁﬁ‘e"t%Héfﬁ"f"d%‘fweEb isUAIR? werglishenpibdes Bralle @era zen
und sich z§mprsnspeiementesind yop diey “@gw@ﬂ‘se gayderer A0Rt BAtRIY CHEYHRIaRieMene al
bezfglich FhloAmeieraPaglsl eides pitigge Flaghe (C ﬁéékungsel errent nach Anspruch 4,

ng,[ pg[)f g:{";?» i dﬁélen@enp A’(ﬁ n]; Qe\oz géprtg: 5 elgl}e drei gneaptgpsg lﬁtu%ﬁ% elg en? 4, 44)
und die Kr G8 oo hm o W TRR % i pfers:lnﬁélﬁfn%%mz abipfendi €
Eckpunkt e *a&gér%é?eﬂ da\\/o(?nr Urﬂéﬁg}snch‘(m @ﬁd dxﬁ%EugﬁmzﬁQ hidr NG&ditpar al | el ZU der

Seite seines Drei eckes ist die nicht zur Begrenzung der Ecke dient,
an degs or pARLAgehdnhIgHRR A@B&&O{,dnet ist. 6. Packungsel enent nach einern der
Ansprfche et 6mfasseipbei das Packungsel enent eine vorbesti mte axial e Lange
in di e R chinemapbtdstfingsi 22d;z38)) dAGIE @u (%) AtiBtfer@ibm daven érfBdke Sorl jpdentder Etiealdes
di amet r al e PrefdemeB4bi2¢,44) das dienKre@ungsaldsthingte ieFharelyen (SHiftursetemiamente 5&e die
Ver hal t ni s Evipankie: Begishzen1veitindbi agfiei ieder ABaertinog etatatren terrfieitd seinen Eriagkss ist,
Anspr fche dielnicht 281 Begeanzung derrAckesdient @n deridar Abtrbgiingprepageosinetui®t ur el enment
(34a, 34b 34c 36a, 36b, 36¢; 54a, 54b, 54c; 56a, 56b, 56¢), das jedes der 15
Packungselement nach einem der Ansprdche 1 bis 5,
wobei das Packungselement eine vorbestimmte axiale Linge in die Richtung der mittigen Achse (X)
und ein maximales translversales diametrales AusmaB hat, das in der mittigen Fldche (CP) in sinem

66 Verhiéltnis von 1:1 bis 1:10 liegt.

(I\__

7. Packungselement nach einem der Anspriiche 1 bis 8, ferner umfassend,
ein L-formiges Strukturelement (34a,34b,34c;36a,36b, 36c;54a,54b,54¢;56a,56b,56¢c), das jedes der
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~EP 0 163 153 Bi c L M S radi ment e
"(28a, 28b, 28c; 30a, 30b, 30c; 48a, 48b, 48c; 50a, 50b, 50c) m Mﬂflmmg ﬂl t r ukt u-
~ren- (28, 30; 48, 50) auf jeder Seiireodes153Bkungsel e
. Strukturseitenel enente der ersten und zweiten Drei ecksstrukturen (22 42,
24, 44) verbindet. 5 8. Packungsel ement nach Anspruch 7, wobei jedes

L- for mi geradiplen Reuidprelompn (28a2802Rc 3la. 32 Wei49mSe s 5la50mF0aRter Yiférmigam Sisvktu- dj e
dunn ver dP'l‘ ERSP48 agfdpdep,Saite; des fapkungrplempries 'Ab?éﬂﬂldf"t %‘”’éi”f?ﬂ'tenﬂwnﬁfndeél nem
i nner en %ﬁ%ﬂe""dd‘é’ﬁ)‘&?\nreﬁf'tss‘ﬂ’étf‘re&%é? eh* yeshitdet eines radial en

Strukt yre errent 8b 2 0 48a, 48b, 48c. 504, 50D, ei ner
Y-f of mgge'* {‘ é Rt X e kg Lpae ’%“%*Wﬁ'e 8@9%@3&3?@0@?‘ il

aul er es engvgz L ﬁﬁ k\% g?hc en mlt der Breltg‘a!:ierF au&%ren .6« | etme n eu;gr;

dnn i m a%()%cgtgﬂa%%@éb% 58k 74?"99'%@9? SR ﬁmgﬁd e At
dem gegerizhahh G i D AU Mk S RS G LB, § kéon Vi WsdEN Si nd
und ,gi Ch VoXdididh XiPBrefll & QRIS AdsErRfits @i, dilit dirk gBdechutRHIBGRAUnAREBR Ende des

Kant enabsgRisd hosBhits verbunbdi SR R 8Lif VBT i&Sm St s6dker Ul @6 ki Sinbw Krindien
(22, 42; 24k Adbhabddhhit $0bs SREBABIRAGIMANcE BRBARBeSREITIRr (85122264 LDORE b@BRIbEES

ver bundeniegéna@hsdtédesﬁéacﬂa@éumgaﬁlﬁm&wen gach Anspruch 8, wobei der aunere
Abschnitt und seine auflere Kante eines jeden L-f6rm gen Strukturel enentes
( 34as 34b, Bbkn@BameBbichFoenrad®, 54b, S4c; 56a, 56b, 56¢) nach innen zu der
mttigen vbeictie {uPyre vAliscraidinunidn seinee fuBBredianteu eigesi jsden bEgmigtib Striktueeikementen

aul | er en (E4echdb.grs1364. (PBb.as54a,54b§4¢;56@ SEbFRGO ke inadrerredrr Mittigdn Adeb (RivAn gem wobel
der auBer'@"eﬁﬂﬁéfeﬁﬁﬁutﬁe'"%ge%ﬂ@b@f"meg@ﬁ aafferqiEntd ean@igietit es ei ne bogenformig
gekri mte Form und b(ﬁ)cg]enf 6rm g gekrl rmt e gegenuberl i egende Seiten hat di e

si ch? z W s%aﬁ'éﬂg e"t

n ayf eren Enden ﬁn
erstreckelf ‘?j‘ts"? %T‘é‘%hﬁ‘8§° "fg ”%5?' ”«3 und
‘zZwei ten °8? En[? ﬂ :,e ?‘h eﬁ 1 25 ANsgep Ay Ith[eéllu R 8kt ur en
-sind und | g?i'eena r{%'? P'Ursei t enel enent der ersten Drei ecksstrukt ur

(22,42)4. kﬁa@% egmgmr&gh grﬂu r1euzenden i nneren Kantenabschnitten der zwei

benachbar} g5 §&B&teH LRl zwiibh! oSt UkRRA! GIBNbL44 GloickiMRbd BRiENGIREHS Sig UKE Ur
(24, 44) vigabeRdepndigs SRR StordloRofiCHER il DS Skt B2, 4984 du N und mit den

Dr ei eckssggudémersneren Khrkngiscitht@h GbviwdK birBcHbbiedi Rndtdtdd BRlRkiuAGRRRerhalle der

beabst andalsiten DéleckshirSkilr 8h.43]) Rrbahder Kdt,UvoBbi @iigEEken( ddB arst thd’Beiten (ReistiEsrad C ;
~48a,348b, 486h Hianvikly &Rk nitege AbhdeGKybeaitundslt iik- turen (28, 30; 48, 50)
" gl ei chwi ndes irggiiaténStaiktareldinbrit i(2pe,28kC486;80a(300 300 42 ABiH4B0;60a,50b,60E) Vet OV-Prdes Struk-ei ner
,__'a'X| al en Bben¢es| 30218150) ghichwiakligger dic rttige Ackse (XMrbdatsiaodet sindsinddesies inchinecdxialin e
‘mttige AddeseliqgX)diaiadgwiciiet ifickd sibrersbeakt dails die mitkigeufcse (X2 2nd 2ine Egkeddey und
aul er hal boreieckssywkterbre (R2A42is 24.44h vish guimihele jdaa prdaian Austichfuegl enitgieandgbund jedsgdaiei gt en
“Str Bkt ur sesneigipretalrrseitenelementerder reikeksatiukierir en; wobei kei ne zwei
+St r ukt ur eYePRiEkPing 2reisStpiiutelemgaie [denrBrakengsqlemegies dnefiesssfben exialene Fbepp @pgeordnet

angeor dne¥inds i Piruidyrelenagnte ywnd fi FUAR AF2wiseNqR epheitichegeforpt yid Algich Uher fieilfiggi t 1 i ch

gef ormt u’?ﬁﬁsﬂl’(w"é’rﬁ’eﬂlf'é?k“msé'e’ﬁ?rf ¥e'ge sRthse (X) und dem Packungsel enent

vert ei | Ny écpun Zeleme tnach fsprlt(gggsel enent nach Anspruch 1, wobei jedes der

i ggggﬁﬁ. Haltdl s RSl G Jnﬁg%ﬁgﬁf" gie%; Bl 438500, o

von el nenhgjgmgg%rs ,ﬁg}ngu ,e,n fde d3h ,Eftlsgen Nabe zu sel nem auf er en
Ende genei gt ist. 13. Packungsel enent nach e| nem der Anspriche 1 bis

12, mohei Pdcmgsmrﬁcmemed%pﬂaehmﬂel ementes (20, 40) eine etwa

- pf annenf okdbeigedeaiubies SeitliboPgRagselcomsd @003 eih@btwa pidnnefiBrekgertigsepd BIBAYsanach

el nem dergeAi@Hatiche 1 bis 13, so wobei all e geneigten

~Strukturseitenel enente der Dreiecksstrukturen (22,42;24,44) ihre Kanten mt
denmsel BénPadkungelemsaiziagf direin deuAmbertichei itlis gen Fl ache (CP) genei gt haben, und
di e Br ei t wobdie plleSpengigten rArgkiursditeneisimente rmse Dingacksgtyekturan  @&#2:25ddR Ihen KRiterhtmilng  ( X)
etwa (0, OF8sbiben \Finiy Bezliglighyu der mitiiden SlachertGi) oemigt Pebek wndydie Beitedar Sirgdirsed) nach
ei nem der eTRIRIPOIGREAGY int5ipisaxiplen F"SE‘}“"Q (X) ehwps(O & Ry 27&rinchirePMdSI 74871 schem

Mat eri al ausg enn hi t aus ei ner bestehend aus Pol ypropyl en,
. Pol ysty Fofacktpg Q:‘WP'Eﬂc "° Sp' pi t’ afI uor et h ng IhaI 0 en| erte
ol Y81 Lt 4 st el 4@9 76 e bt o

unf assend® ystyro ‘Polyvinylchlo ylon, olyt afluorethy en un alogenierte

.16. Packungselement (40) nach einem der Anspriiche 1 bis 15, umfassend:
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16 'EP O 163 153 BI I ei nen _auBer en Rand

der sich umjede der Ecken der ersten und zvvelten Dmumwytm&mj“m
(42,44) erstreckt und mt jeder Epobeades st . 40)
nach Anspruch 16 ferner unfassend: 5 ei ne \/ eI zahl von
~Strukturbindeel enente (46), die mt dem auBeren Rand (R) verbunden sind und
si ch radi abinereéiieremRand (Bloder diemm isBe derFcRartidr €rfdn wid gvvgiter Reipckseliututoe ii@dtbar t e
Kr euzungs absteeh und enitdasier \Srbupdep ist-sei t enel enent e der ersten und zweiten

" Drei ecksstrukturen (42,44) verbinden und axi al beab- standet sind, und die
in Abtrof f@?fﬂﬂé'ﬁ!s%?mh(‘m)d‘la‘é‘ ArapreshHA N eREeebr t er Zel | en der

Packufigsel é'ﬁ%?ﬂeléarﬂ A‘Ee)?h ’QBF‘H’P‘?&‘P"‘% “ﬁbl d'e\/VEJ %ﬁ"‘ %H”‘é‘e’s ?’lﬂ'léf‘h‘{eﬁi“?ﬁ?éé'lr‘%%dni'

Kant en hab 'a' H°'\/ \{ ) g, die bag 33

18. Packun cﬂﬁeém bpo en en en i ﬂ%r e?lsl:gJ nac or Z)el\l,gi (‘ﬁegr ckun

der sich v % sféne S el G .,% e.§$4nf 246, TS T U6 vorotchen m.t der
Struk;urbl %‘&) rL § em au an Eé) verBa en sind und
sich von dem auBeren nd (R) erst recken, zu is ei nem Abt ropf ende

- erstreckis, peasngsdlerfdniifich AMbRIEETY f;ggrllﬁ,fgggad Packungsel enent es (40) angeor dnet
ist. 19. Peapkingiet @B B sich 36 jeddn §8ehtibarishend¥d BBite SMeb jedk Qi BUKELPEMISH ANt €
der genei gt4ey dieThir delit 44B&E B ER)QEMBIHIEN sittEUnd BIEIR IR Gl LBkt RARE R) brdiacked, 24, 44)
und dise r adinéth ABrdpteh@Cdiackes RiaBh BleSiuSI@IHols (o3 ad@)gstibih@itdd MDYl Brigedthet ist.

Schni tt punkt en davon 20 ver bunden sind, sich mteinander in einem

-W nkel st®hRedkdrepslemerat mach Absptvetzdjgl i ch zuei nander versetzt sind und sich

anei nander wdksi cthie e Kreezungsgbdglnitie] vt egeneigtern| SnkiBetiteetpmente] defe rarBehssirekiynemkt
der Strukt (A2l4&aetH endiie radiginsdieckendsn Brdaiemegte 425,46 0miHaridpr an Schnittpunkten davon

20 verbunden sind, sich miteinander in einem Winkel schneiden und axial bezliglich zueinander versetzt
sind und sich aneinander durch einen vorbestimmten axialen Betrag an jedem Schnittpunkt der
Strukturlemente iberlappen.
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