TONER - PACKI NG - ELEMENT- BACKGROUND OF THE | NVENTI ON The present invention
relates to certain kinds of tower 5 packing el enents such as are used in
mass transfer and heat transfer applygatrons—ina.chen cal processes. Such

el ements, which are often referredftt"agtkahtas shggpbd packings, are

desi gned to gi v¥OP8RBEYe surface a f EPLAQERCt of gases V\A?W"r’ff’a’&?’a's
while resulting in as |ow a gas phase pressS 10 within the tower as
possi ble. The elenents are typically dunped into a vertical tower and
piled to a considerable depth. There is therefore_a tendency for the

el enents at the bottomto becone dAVEReBROFING ELEMERT t hus affordi ng an
I ncreased resistance to flow through the tower and an undesirabl e pressure

gradient 15 wthin the tower. I{sds.23 Béﬁt’pﬂf gm%ﬁ{aﬁ; the el ements do
not nest together since this mu‘%AcFKErogﬁce ocaE1tize regl\lI ons of non-uniform
pressure and, if w despread, could cause significant, non-uniform pressure
drop through the tmder paasemonnvent bomn pdratesnmaoceert2in kinds obwewepacki ng

erements are tBSERLM ¢1206ABL ! %, dPSkIREd JRPURVREES SlidlidlCand ltar! €51 St
a preférred orfentation 1n,the tower and deformation under the_ pressures
encount er ed i ntgaasfer applications in chemical processes. Such elements,

which are often referred to as random dumped packings, are
designed to give a large surface area for contact of gases with
liquids while resulting in as low a gas phase pressure drop
within the tower as possible. The elements are typically dumped
into a vertical tower and piled to a considerable depth. There
is therefore a tendency for the elements at the bottom to become
deformed or flattened thus affording an increased resistance to
flow through the tower and an undesirable pressure gradient

within the tower.

It is also important that the elements do not nest together
since this would produce localized regions of non-uniform
pressure and, 1f widespread, could cause significant, non-uniform
pressure drop through the tower and non-uniform performance.

Tower packing elements are therefore normally designed to
provide structures that resist a preferred orientation in the
tower and deformation under the pressures encountered in use
within the tower while still affording an open structure and a
large surface area.

Typical structures of the type referred to above are known
as Pall rings and Raschig rings. As the names imply these are
cylindrical in structure and are provided with various kinds of
internal projections to increase the surface area. Such
structures are resistant to crushing but do give rise to
undesirable pressure drops in some applications. For such uses
more open structures such as those described in USPP. 4,303,599;
4,333,892; and 4,576,763 are preferred. These are basically
arcuate metal sheet structures with one or more strip elements
cut from the metal of the arc and bowed inward within the arc so
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within the tower while still affording an open structure and a | arge

surface area. 25 Typi cal structures of the type referred to above
~are known as Pall rings and Raschig rings. As the names inply these are
‘cylindrical in structure and are provided with various kinds of internal

proj ections tqgoaeiRsse the surface area. One exanpl e of supbrespagising is
described in EP A 199 514. Such structures 30 are resistant to crushing

but do give rise to undesirable pressure drops in sonme applications. For
such uses nore open structures such as those described in USPP. 4,303, 599;
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complexity with a view to reducing weight while not compromising
resistance to compression.

It has now been discovered that packing elements that adopt
a preferred orientation when placed in a tower can be very
effective providing they have a configuration which leads to the
adoption of a relatively uniform packing density. Such a
configuration has now been discovered. The elements of the
invention tend to fall into a tower with a preferred orientation
and to pack in such a way that an ordered density of elements is
secured without giving rise to a significant pressure drop.
Because of the internal structure of the elements there is a
large surface area over which liquid/vapor contact can take
place. This internal structure also tends to prevent nesting in
the event the preferred orientation is disturbed and a more
random packing within parts of the tower results.

SUMMARY OF THE INVENTION

The invention comprises a random dumped packing element
having a peripheral body member in the general shape of an
equilateral triangle having width and depth dimensions, measured
from an apex to the nearest point on the opposed base and along
the axis of the element respectively, wherein the width is
greater than the depth, the space within the peripheral body
menmber being occupied by a plurality of projections from the
internal surfaces of the sides of the body member.

The peripheral body member is described as having the
general shape of an equilateral triangle and this is intended to
include shapes in which the internal angles of the triangle
differ from 60° by as much as 5° or even 10°. In addition shapes
in which the sides are bowed inwardly or outwardly or the apexes
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surfaces and to resist the tendency of the elenents to "nest" together. The
structures have been nmade with increasing conplexity with a viewto
reduci ng wei ght while not conprom sing resistance to conpression. It has
now been di scovered that packing elenents that adopt a preferred
orientation wheWQ®4¥3 in a tower can be very effective provPEFHSIRS
have a configuration which |eads to the adoptjon of a relatively uniform
packi ng density. Such a configuration has now been di scovered. The el enents
of the invention tend to fall into a tower with a preferred orientation and
to pack in suchaze apperhat peundesepsd Heekided provldermhati shegenexg@l shape
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| NVENTI ON The igy@ntion conprises a random dunped packi ng el enment having a
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peri pheral body nenber in the general shape of an equilateral triangle

havi ng wi dt h and depth di nensi ons, neasured

The relative proportions of the width and depth are
preferably such that the width is at least 1.5 and more
preferably 3 times the depth or even more. This improves the
chances that, when the element is dumped into a tower with many
other similar elements, the preferred orientation adopted will be
with the axial dimension essentially vertical.

The projections extending within the body member are
preferably in the form of loops connecting adjacent sides of the
triangular peripheral body member. These loops are preferably
uniformly distributed such that each pair of adjacent sides is
connected by at least one and preferably two loops.

DETAILED DESCRIPTION OF THE INVENTION

The peribheral body member has the shape of a tube with
axial length representing the depth dimension and the
cross-section perpendicular to the axis having the general shape
of an equilateral triangle. The tube is preferably provided with
flanges along at least a portion of the periphery of the ends.
Where the structure is made from a deformable material, such
flanges add a degree of rigidity. Such rigidity can be enhanced
further by the provision of a rib deformation around the
periphery of the tube intermediate the ends thereof. This rib
can be deformed to project inside or outside the body member.

It is also possible to provide apertures in the peripheral
body member to promote circulation of liquid flowing along the
internal or external surface of the peripheral body member to the
opposite side of the member.



froman apex to the nearest point on the opposed base and al ong the axis of
the el enent respectively, wherein the width is greater than the depth, the
space within the peripheral body nmember being occupied by a plurality of
projections fromthe internal surfaces of the sides of the body nember. The
peripheral bowgetmesdser is described as having the general sicapsonfsan
equilateral triangle and this is intended to include shapes in which the
internal angles of the triangle differ from60[err] by as much as 5[err] or
even 10[err]. In addition shapes in which the sides are bowed inwardly or
outwardly or the Thperesject \MBsI81 M T he peripheral body member can have
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pairs of adjacent sides. This ensures that more of the space
between the loop and the peripheral body member is occupied by
these projections.

Where loop projections are used the space between the loop
and the peripheral body member can also be occupied by tongue
shaped projections from either the body member or preferably from
the loop itself.

The material from which the element is formed can be any
suitable material such as metal, (for example stainless steel),
plastic or ceramic. Where the material is a metal the loops
and/or tongue shaped projections are formed by cutting from the
peripheral body member, or loop member if there is one, an
appropriate shape and deforming the cut metal from the plane of
the part from which it is cut to form the loop or tongue.

Where the material is an extruded shape made of plastic or
ceramic the projections are preferably loops and these loops are
preferably connected to each other so as to provide an extruded
shape with excellent resistance to crushing or deformation.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 represents an end view of a first embodiment of an

element according to the invention made from metal, the viewpoint
being along the axis of the element.

Figure 2 is an end view of a second embodiment of the
invention made by an extrusion process.



The rel ative proportions of the width and depth are preferably such that
the wwdth is at least 1.5 and nore preferably 3 tines the depth or even
more. This inproves the chances that, when the elenent is dunped into a
~tower with many other simlar elenents, the preferred orlentatlon ado ted
~will be with t WOWEH#ME di nension essentially vertical. The p E

- extending within the body nenber are prefer% ly in the form of Ioops
connecting adj acent sides of the triangular “peripheral body nenber. These
| oops are preferably uniformy distributed such that each pair of a acent
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rigidi'ty can beé nced further by the provision of a rib deformation

around the per| phery of the tube internediate the ends thereof. This rib
Figure 4 is a graph in which the metal usage per theoretical

stage is plotted against the capacity factor for four different
packing elements: three prior art elements and the fourth
according to the invention.

Figure 5 is a graph of surface area usage per theoretical
stage against capacity factor for the same four elements as were
the subject of Figure 4.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention is now described with reference to the
Drawings attached hereto which are understood to describe
specific embodiments and are not to be taken as implying any
necessary limitations on the.essential scope of this invention.

In Figure 1, shows an end view of an element comprising a
generally tubular peripheral body member, 1, having a
cross-section along the axis of the tube that is generally that
of an equilateral triangle and a cross section at any portion of
the body member that is essentially U-shaped as a result of the
provision of a flange, 2, at the axial ends of the tube.

The element is made from sheet metal and primary loops, 3,
are formed by cutting strips from the peripheral body member and
deforming them within the triangular tubular body member so as to
connect adjacent sides of the triangle and define a loop space
between the loop and one angle of the triangular tubular body
member. Two sets of pairs of tongues of metal, 4, are cut from
each of the loops and deformed so as to project into the loop

spaces.



can be deforned to project inside or outside the body nenber. It is also
possi ble to provide apertures in the peripheral body nenber to pronote
circulation of liquid flowing along the internal or external surface of the
peri pheral body nenber to the opposite side of the nenber. WO 98/ 04343
PCT/ US97/ 12380 geiok¥ projections within the peripheral bodychrg®sniggan have
the form of individual tongues or |oops connecting adjacent sides of the
triangul ar peripheral body menber or both.6 The | oop projections, where
these are present, are preferably used in pairs of differing size, (one

| arger and one snmbhﬁ‘é)z ﬁéiﬁ:@@éhtélga Rairustabe aghAC QnRt pﬁtﬂf&zlaﬂlysaéﬁt&&oes
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bet ween the BHEHH ?ﬁ@ciﬁﬁn;ﬁﬂ§raﬁaﬁﬁhw gbeeramit &aserbeloccupi ed by
t ongue shaped projections fromeither the body nmenber or preferably from

This drawing presents an end view of an extruded element,
10, comprising a generally triangular tubular body member, 11,
with ioops, 12, connecting adjacent sides of the triangle and
enclosing spaces, 13, between the loop and the body member that
provide through passages within the element. The loops are
connected by ribs, 14, meeting at a common point, 15.

Figure 3 illustrates a method of making the elements of the
invention from readily available packing elements of the prior
art. Figure 3a shows end views of three random packing elements
laid side by side. Each comprises an arcuate body member, 21,
from which loops, 22, have been cut and deformed out of the plane
of the body member to define a space between the arcuate body
member and the loop into which tongues, 23, cut from the loop are
caused to project. Each arcuate body member is provided ﬁith
flanges, 24, to give the member a U-shaped cross-section over the
greater part of its length.

Figure 3b shows these three arcuate body elements Jjoined
together by welds, 25, so as to form the elements into a unitary
structure similar to that shown in Figure 1 except for the
provision of only a single pair of tongue members within each
space defined by loop and angle of the triangular tubular body
member and for the discontinuities in the terminal flanges around
the ends of the tubular body member.

The individual packing elements that may be joined as
indicated in Figure 3b can be any of those that are well known in
the art as well as obvious variations in such elements. These
include the structures described in USPP 4,303,599; 4,333,892;
and 4,576,763.



the loop itself. The material fromwhich the elenent is forned can be any
suitable material such as netal, (for exanple stainless steel), plastic or
ceramic. Wiere the material is a nmetal the | oops and/or tongue shaped
projections are fornmed by cutting fromthe peripheral body nmenber, or |oop
menber if ther®WO8BA  an appropriate shape and deform ng tPE/ESIT123E g
fromthe plane of the part fromwhich it is_cut to formthe |oop or tongue.
Where the nmaterial is an extruded shape madé of pl astic or ceramc the
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to each other so afisiesr 8¢ bae Mlamentadern dimpehiryed aledayl ansinrds st ance
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el ement. Fi gut€Pniguesy end vi ew of a second embodi ment of the invention

made by an extrusion process.

. The packing elements according to the invention were
compared to known commercial packing elements. The commercial
elements were Hy-Pak( metal packing rings, Intalox( metal tower
packing, and metal Pall rings, each of various sizes. Hy-Pak and
Intalox are registered trademarks of Norton Company and all three
types of packing element are available from Norton Chemical

Process Products Corporation.

The graphs presented as Figures 4 and 5 show these three
prior art packing elements in a variety of sizes and compares
them to a sample of a metal packing according to the invention.
This was made as illustrated in Figure 3 by linking together
three Intalox( metal tower packing units to form a device with a
general trefoil structure.

The horizontal axis in both graphs is the capacity factor
which is a measure of the throughput required to achieve a
specified degree of separation in a given operétion. It is
therefore a measure of the capacity of a tower containing the
elements. The higher the capacity factor, the better the
performance of the element.

The vertical axis in Figure 4, “HETP x Metal Usage”
represents the metal usage per theoretical stage per unit tower
cross-sectional area. A “theoretical stage” is the height of a
tower theoretically required to achieve a specific degree of
separation, (which is a constant for a given process). The
vertical axis therefore plots the inverse of the efficiency with
which the metal is used. Thus the lower the value plotted on the
vertical axis, the better the performance of the packing. Thus
in Figure 4 the most desirable products are those found with low
values on the vertical axis and high values on the horizontal
axis. As can readily be seen, the packing according to the



WD 98/ 04343 PCT/ US97/ 12381 Figure 3
ilI'lustrates an enbodinment sinilar to that shown in Figure 1. It is
presented in tw parts 3a and 3b showi ng how a structure according to the
i nvention can be constructed fromthree connected i ndividual packing

el ements (showo9s/m3sd gure 3a), when the free ends of the thpewuHoniect ed
el ements are connected together. Figure 4 is a graph in which the netal
usage per theoretical stage is plotted aga8 nst the capacity factor for four
di fferent packing elements: three prior art elenents and the fourth
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depth of packing before significant deformation of the lower

levels of packing elements can be anticipated.

In Figure 5, the vertical axis is the packing surface area
required (per unit tower cross-sectional area), in order to
generate one theoretical stage. Thus the lower the value on the
vertical axis the more efficient is the packing element. The
capacity factor plotted along the horizontal axis is the same as
appears in Figure 4 discussed above. Thus the best elements are
again those that appear towards the right hand lower quadrant of
the graph. Here certain of the prior art packings have better
values but reference to Figure 4 shows that this is achieved at
the expense of much greater weight. This is a severe limitation
on the design possibilities of a tower containing such packing

elements.



cross-section along the axi that is generally that of an
equilateral triangle and a EI@HMB!&UEEI any portion of the body nenber
that is essentially U shapeds L the provision of a flange, 2,
at the axial ends of the tube. The elenent is nmade fromsheet netal and
prinmary | oops, WOIMYt or red by cutting strips fromthe peri BREVSIIBWYy
menber and deformng themw thin the triangﬁlar t ubul ar body nenber so as
to connect adjacent sides of the triangle and define a | oop space between
the | oop and one angle of the triangular tubular body nmenber. Two sets of
pairs of tongues of netal, 4, are cut fromeach of the | oops and deforned
SO as to projectcliadtmo t he | oop spaces. WD 98/ 04343
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an end vi ew ofwigitheatd udkgcthedémeméions, measured from an apex to the nearest
R point on the opposed base and along the axis of the element
respectively, wherein the width is greater than the depth, the
space within the peripheral body member being occupied by a
plurality of projections from the internal surfaces of the sides

of the body member.

2. A packing element according to Claim 1 in which the width is
at least 1.5 times the depth.

3. A packing element according to Claim 1 in which the
projections comprise loops linking adjacent sides of the
triangular body member so as to define through passages within
the element between each loop and the sides of the body member
connected by the loop.

4. A packing element according to Claim 3 which is fabricated
from a ceramic precursor or a plastic and in which loops connect
each pair of adjacent sides and the loops are themselves
connected by rib members.

5. A packing element according to Claim 1 in which the element
is formed from a metal.

6. A packing element according to Claim 3 in which the loops
are provided with tongue members projecting from the loops and
into the space between the loops and the body member.
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c) rigidly connecting each pair of adjacent ends to form a

unitary structure having a peripheral body member in the general
shape of an equilateral triangle.
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the ends of the tubular body nmenmber. The individual packing elements that
may be joined as indicated in Figure;3p:can be any of those that are well
known in the art as well as obvious .yaridti-ons in such el ements. These

i nclude the structures described in:WUSPP 4, 303, 599; 4,333, 892; and

4,576, 763. WOIHBI4 343 PCT/US97/12381
PCT/U897/12381 7 Joinder of the el enent’s can'be achi eved using a sinple
wel di ng techni que or by use of a separate connectlng menber attached to
both by | atching, welding, brazing or bolti gsechni ques. The packing

el ements according to the invention were corpaffed to known commerci al
packi ng el enents. The commercial el enents mere FN Pak( metal packing rings,
I ntal ox( nmetal tower packing, and netal s; each of various sizes.
Hy- Pak and Intal ox are registered trad ton hpany and al
three types of packing el enent are avAi rton Chem ca
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Process Products Corporation. The graphs presented as Figures 4 and 5 show
these three prior art packing elenents in a variety of sizes and conpares
themto a sanple of a nmetal packing according to the invention. This was
made as illustrated in Figure 3 by linking together three Intal ox( netal

t ower packi ng W84y forma device with a general trefoil BEWURFMIEI The
hori zontal axis in both graphs is the capacity factor which is a neasure of
t he throughput required to achieve a specified degree of separation in a
gi ven operation. It is therefore a nmeasure,of ,the capacity of a tower
contai ning the el enents. The higher the caZagﬂty factor, the better the
performance of the elenent. The vertical axis in Figure 4, "HETP x Metal
Usage" represents the netal usage per theoretical stage per unit tower
cross-sectional area. A "theoretical stage"” is the height of a tower
theoretically required to achieve a specific degree of separation, (which
is a constant for a given process). The vertical axis therefore plots the
inverse of the efficiency with which the nmetal is used. Thus the |ower the
val ue- plotted on the vertical axis, the better the performance of the

packi ng. Thus
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in Figure 4 the nost desirable products are those found with | ow val ues on
the vertical axis and high values on the horizontal axis. As can readily be
seen, the packing according to the ‘WO 98/ 04343

PCT/ US97/ 12381 8 invention had the nost efficient nmetal usage of all the
products eval M¥P&%M3#%p| ying that the weight of packing reqRGT&SIVE3#Chi eve
a given separation is less than half that of the nearest of the prior art
comerci al packing materials. This has obvi ous consequences in terns of the
costs of the elenments and the design ot%ZgEers to contain the packing

el ements and specificg/ ly the depth of ng before significant
deformation of the | r | evel s of packing elements can be anticipated. In

Figure 5, the vertic is is the packing surface area required (per unit
tower cross-sectional rza)z in order to generate one theoretical e_age
Thus the |ower the v arbu:t vertical axis the nore efficient t he
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appears in Figure 4 discussed above. Thus the best elenents are again those
t hat appear towards the right hand | ower quadrant of the graph. Here
certain of the prior art packings have better values but reference to
Figure 4 shows that this is achieved at the expense of nuch greater weight.
This is a seveV@P4t ati on on the design possibilities of aPGTAIRSF/12381
cont ai ni ng such packi ng el enents. WO 98/ 04343

PCT/ US97/ 12381 9 | claim 1. A random dunped packi ng el enent having a

peri pheral body nenber in the general shape gf 4? equi lateral triangle
havi ng wi dth and depth di nensi ons, neasured VG an apex to the nearest
poi nt on the opposed base and along the axis of the elenent respectively,
wherein the width is gggater than the depth, the space within the

peri pheral body nenber &ei ng occupied by a plurality of projections from
the internal surfaces the_sides of the body nmenber.
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2. A packing elenent according to Claim1l in which the wwdth is at |east
1.5 tinmes the depth. 3. A packing.elenment according to Caim1 in which the
proj ections conprise |oops |inking adjacent sides of thertpiROSMENT FIAGE
menber so as _to define through passages within the el enment between each

| oop andArBé3dides of the body menmber connected by the | oop. 4. A packing
el ement according to Claim3 which is fabricated froma ceram c precursor

or a plastic and in which |oops e L. adj acent sides and the
| oops are thensel ves connect ed E@gggbgﬁﬁﬁgﬁgggﬁgﬁgﬁﬁﬁacking el enent
according to Caim1l in whi cBACKEGR@INDEDE THEfDNVEBMTIOMNM a nmetal. 6. A
packing el ement, . ag6ardi0 stQ dAidR T cdl G, L6 dA9PS AL REPIgIRE W th

g I nto

tongue menbers projectin romthe I'oops an e space between the
| oop® andackéngo@y ememisr such \WEARES UGeal NEDNeS s It ransfemreduinftratped .

packi ng @EQHEQErh%ﬁbﬂﬁd%d%ﬂﬂéﬂﬁﬂ73héﬂ¥3él processes. Such elements;

which are often referred to as random dumped packings, are
designed to give a large surface area for contact of gases with
liquids while resulting in as low a gas phase pressure drop

10 within the tower as possible. The elements are typically dumped
into a vertical tower and piled to a considerable depth. There
is therefore a tendency for the elements at the bottom to become
deformed or flattened thus affording an increased resistance to
flow through the tower and an undesirable pressure gradient

15 within the tower.

It is also important that the elements do not nest- together
since this would produce iocaliied regions of non-uniform
pressure and, if widespread, could cause significant, non-uniform
pressure drop through the tower and non-uniform performance.

20 Tower packing elements are therefore normally designed to
provide structures that resist a preferred orientation in the
tower and deformation under the pressures encountered in use
within the tower while still affording an open structure and a
large surface area.

25 Typical structures of the type referred to above are known
as Pall rings and Raschig rings. As the names imply these are
cylindrical in structure and are provided with various kinds of
int%rnal projections to increase the surface area. One example
of such a packing is described in EP A 199 514. Such structures

30 are resistant to crushing but do'give rise to undesirable
pressure drops in some applications. For such uses more open
structures such és those described in USPP. 4,303,599; 4,333,892;
and 4,576,763 are preferred. These are basicaily arcuate metal
sheet structures with one or more strip elements cut from the

35 metal of the arc and bowed inward within the arc so
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‘renber in the eneral ""iﬁe of an eq U|Iateral triangle having w dth and

dept h dlnenS|ons "ﬂﬂﬂﬂ”ﬂ"‘ﬁ"ﬁx to.the nearest 5 point on the
:opposed base and alon el ement respectlvely mh

e t he
width is greater than f'he’ depth t*he space Wi t hin the ¥§6&F
nmenber Qekngioccupied by a plurality of projections fromthe |nternal
surfaces_of the S|qes of, the body nmenber and in which the.projections
conpri s H radj acent sides of the triangular body nenber so

asdto d]iﬂf.l HEALhBﬁd@htnbmﬁﬁﬁgEQDa\M]ﬁgﬂgg etlte?tee{tenﬁmrtgetmﬁﬂfétdpq?b@ﬁd t he
si des of the body . nmenber ne the | o packi ng el enent
accordlﬁﬁmESrCﬁ§|§Pf gﬁ”ﬁﬁi@h%ﬁ%? Qﬁr?ﬁs§%hﬁiiﬁﬁﬁah_%¥ Vit h.

3. A padkhngndlew@mm @mmanﬁquax)maaauneh\MﬁQMtan;apﬁX|uau&nbfﬁeHmest
cer CoBE REULSOL LQr I [ n 0 e a|r of

adj gjgnen geéﬁar‘f&%t h%p%go%{s bgtarse;E C’1"h V%QJ ?sj ég%nga}clt%ogﬁgc&e %Clhenp er s. 4.

A packi ngseaeﬁremela{oc@mr@grt ¢hg aligth i mecattetmett@rertém CEECPHY& frered

froma gphak. wﬁthmAtheclgertqp@teeﬂsqntboaﬁﬁ%tw& t&l%uaeéuaﬂemtmthe
| oops are provided with tongue nenbers rOJectln%_frontt e loops and into
the spaBeUbathédn ofth®ICdSssiand ttHemddp ddfseal surfaces of the sides

of the body member and in which the projections comprise loops
10 linking adjacent sides of the triangular body member so as to

define through passages within the element between each loop and

the sides of the body member connected by the loop.. '

2. A packing element according to Claim 1 in which the width is
at least 1.5 times the depth. :
15 3. A packing element according to Claim 1 which is fabricated

from a ceramic precursor or a plastic and in which loope connect
each pair of adjacent sides and the loops are themselves '
connected by rib members.
4. A packing element accordlng to Claim 1 in which the element

20 is formed from a metal.
5. A packing element according to Claim 1 in which the loops
dre provided with tongue members projecting from the loops and
into the space between the loops and the body member.
6. A method of making a random dumped packing element which

25 comprises:
a) providing three similar random dumped packing elements each
comprising an arcuate body member and projections from said body
'member into the space within the arc:
b) arranged said individual elements such that each end of an

30 arcuate body member is adjacent one end of another arcuate body
member of a different element; and
c) rigidly connecting each pair of adjacent ends to form a
unitary structure having.a peripheral body member in the general
shape of an equilateral triangle. |

35
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6. . A rret hod of ‘maki ng a random dunped packing el em&*ngL q@ﬂ ch 2549/0{4:? ¢
conprises: a) providing three simlar random dunped. pa E é el ements each
conprising an arcuate body nermber ‘and projections from said body penber

into the space within the arc; b) arranged said individual elengl

t hat each end of arcuate I e end k
ar cuat e body rrenb?df a di ffe?vgﬁg %nma‘%nﬂ? ?ﬁ%vcg\ry connety«®
pai r of ad aﬁﬁﬁwﬁsﬁ@ gpﬁﬂtmrmmﬂﬁmtgﬁﬂﬁﬁ YR pnwwaoapmﬁ@h%éhﬁ%b

menber inm ot —ah—equtratreta t—1-ah €
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(54) Title: TOWER PACKING ELEMENT
{57) Abstract

Tower packing clement (1) compris-
ing a tubular body member (2) with an es-
sentially triangular cross section and having
projections (3) within the element extending
from the inside surface of the body member,
is provided. The axial length of the tubular
body member is smaller than the width as
measured from an apex of the triangle to the
nearest point on the opposed side.




