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NON- VELDED SUPPORT PLATE MEMBER g}g E Je I nvention This
invention relates to nass and hea?ﬁﬁfggg H§‘§%F ities and specifically to
vessel s conW&i 96087 packi ng el ene| ' ured or dURGFEBISHRATI n

the vessel. Such packing generally rests upon a support plate at the bottom
of a packed section. It is tNONRHLDRER FSPPORTaPIATENMEMBERS | nvention
specifically pertains. The support plate is conventionally a unitary or
paral | el nenbers The support plate nust be capable
of handling fl & oW -t . In sone cases there may be a
single fluid pa55|nghms amwbatldnreeﬁabasmmolmass ahfichegtisesandi®erxe may be
count ercurrent f: sga n e h

rff éﬁ‘fiﬁ i ed ana ggla_b%héaii EKBVEFQQYQ c&ﬁf i/ﬁfﬁcg}%ac%)z%ﬁ%‘s

flows in eithe rection m nat e ex essi ve even

the support pl @tlém’f%e@éﬁ@ea. %Wséaraﬁdort@u@aﬁéorwmmtmﬁ Yesrg¥ed.
Thus it is g Npehiciipaldtdng behavaliperesgsdipynt HasuppPore Hidke adx I ¥h&£Or al

structure rather,than 9 setles af Laterhocks 0o, gepbers hel ¢ Logether, by

gravitational
- that this invention specifically pertains.

The support plate is conventionally a unitary or

parallel members of welded construction. The support

10 plate must be capable of handling fluid flow through the
vessel. In some cases there may be a single fluid
passing in either direction while in other cases there
may be countercurrent flow of gas and liquid streams -
through the vessel. If the flows in either direction

15 predominate excessively, even for a short time, the .
support plate can become disturbed and its support
function impaired. Thus it is important that it have the
rigidity that comes from an integral structure rather
than a series of interlocking members held together by

20 gravitational forces.

The present invention provides a novel design for a
support plate member from which a support plate can be
fabricated without welding which has considerable ease of
manufacture while also being easy to assemble and

25 disassemble within the vessel. Support plates
constructed using such members have great rigidity and
resistance to displacement forces while in use.

The present invention provides a non-welded support -

30 plate component which comprises an elongated channel beam
with a generally U-shaped cross~section having perforated
sidewalls and adapted to be releasably attached, in the
area of the open ends of the channel beam, to adjacent
beams lying parallel and in contact therewith on either

35 side.

In use the channel beam members are aligned with one
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US- A- 3, 222, 040 teaches support "pl ates assenbled by |aying perforated,
I nverted U—shaped menbers w'th extended flanges on appropriately ‘
di nensi woeasobzoaces. US- A- 4,171, 333" descrlbes a S|n1lamcmunsﬂmmcz|on to

-

;.
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that in US- A-3, 222 040 with specially designed perforations. EP 0 495 418"
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resi st ance acenen orces
nut and bolt comblnatlon, Spllt p1n, C-clamp or the like,

can be: used to tie the channel beams together in at least
two locations along their contiguous. lengths. To
facilitate the accomodation of the.attachment means the
10 -channel beam preferably has, adjacent the open ends of
| the U-shaped cross-section, a pbrtion in which the sides
are parallel. _ . |
The channel beam preferably has a flat base portlon
that is narrower than the separation of the open ends of ‘
15 the channel beam. This flat base portion provides a .
secure engagement with support means within the vessel on
which the assembled support plate rests when in position.
This support means is typically a ledge placed around the
internal surface of the vessel at the appropriate height.
20 Connecting the base portion with the portion
adjacent the open ends are sloping .side walls that are
provided with perforations adapted to permit fluid flow
when a support plate constructed from the channel beams
is in use. 1In applications involving two éhase
25 countercurrent flow, the side wall openings should be
sufficient to allow vapor to pass without appreciable
resistance. In practice this may mean that the openings
should represent about 60% or more ofthe cross-sectional
area of the vessel. The degree'of slope is dictated by
30 the relative dimensions of the open and closed ends and
is preferably uniform on both sides.

" In two-phase, counter-current flow operations it is
desirable to provide perforations in the base of the
‘channel beam to permit draining of liquids through the

35 support plate. Such perforations should not however be
SO many or so closely spaced as to lead to a weakening of
the structure. The perforations must however be
sufficientlyjlarge to allow the liquid to pass without



CGeneral Description of the Invention The present invention provides a
non-wel ded support plate conponent which conprises an el ongated channel
bédam wi t h avpessesabi y U-shaped cross-section havi ng perf or at pdr/esssmasd7l s
and adapted to be releasably attached, in the area of the open ends of the

channel beam tisubIfiimend hibpuedsd Ihead Warad hetuldndausec diyadtd tberawivt h on
either side. |{hisechdS FIEWRET1 WHURIRDS" Tetletall92ad e ihhll One
perforations represent about 7% or more up to about 10%
of the cross~sectional area of the vessel.

5 A further preferred strengthening feature is the
provision of an inwardly directed right angle bend at
each of upper edges of the channel beam. This helps to
resist any deformation of the beam under the weight of
material resting on it duriné use.

10 When incorporated in a support plate, the structural
strength of a channel beam having the sloping walls
described above can be further enhanced by the provision
of end closure plates in the shape of isosceles triangles
with attachment flanges along the equal sides and adapted

15 to fill the space between the sloping walls of adjacent -
channel beams and to be attached by means of the
attachment flanges to both. This closing plate also ’
closes the opening s between the channel beams preventing
packing elements from passing downward through the

20 support plate assembly. The means used to bring about
the attachment can be the same means as are used to link
the channel beams adjacent their open ends.

Drawings
In the attached Drawings:

25 Figure 1 is a perspective drawing of a preferred channel
beam of the invention.

Figure 2 is a cross-section of a support plate made up of
the channel beains illustrated in Figure 1, in place
within a reactor.

30 Description of the Preferred Embodiments

The invention is now described with specific
reference to the drawings which illustrate the
construction and use of a preferred channel beam
according to the invention. This is for the purpose of

35 illustration only and implies no essential limitation on
thé scope of the invention.

In the drawings, a channel beam 1 having a generally
U-shaped cross-section is provided with a flat base

3



1A

WO 96/03207 : ' PCT/US95/09017

10

15

20

25

30

portion 5 with sloping sidewalls 4 extending away from
the base and increasing in separation with distance from
the base. The side walls terminate in parallel wall
portions 2 each being provided with an inwardly extending
flange 3. The parallel wall portions are provided with a
plurality of spaced holes 7 adapted to receive nut and
bolt attachment means. The sloping walis are provided
with a plurality of perforations 8 -adapted to_permit
ready passage of fluids. Perforations 9 are also
provided .in the flat base portion S for~iiquid drainage.
End plates 6 are bolted to the side walls édjacent the
open ends of the channel beam by nut and bolt
combinations 10.

'Figure 2 shows a vessel with an assembled support

‘plate comprising three channel beams as illustrated in

Figure 1 with, on either end, a half channel beam of the
same design with the flat base portion of these half
beams resting on a sﬁpport ledge 20 which is attached to
the 1n51de of the reactor wall 21. -

The material from which the channel beams can be
constructed depends largely on the environment in which
it is to function. Because of the weight to be
supported, steel is usually the preferred material with a
stainless steel being particularly preferred,. Other
materials can howevef be substituted in appropriate
c1rcumstances. _

In use the support plate can be used to support
either structured or dumped packing as desired. . It will
be appreciated that the support plate can be assembled

and disassembled in a confined space without difficulty

and can be reused in many different configurations. It
therefore represents an extremely adaptable and versatile
means of constructing support plates for reactor vessels.



another such that the upper partg o sides are in
contact. THRIMPWrts are adapted to hi el easdbly att ROFEESISHIGHe

anot her by the provision of hol es :T&rﬁﬁgcster with simlar holes on the
adj acent 5 channel beans such that a hnment means, such as a nut
and bolt conbination, split pin, GCclanp or the liKke, can be used to

tie the channgl bgaﬂg nggaggr iPpétt | shst MEA OGNS eir
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The channgl b y [ (g omer
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base portion phevFhenngl beamgcker @Emmm%%ﬁ%mgﬁl%r@%lﬂm n
the ;/essel Oncontacﬂhtﬁéréﬁﬁtﬁséﬁr@i‘@?eﬁl@nﬁt pl fitg re%ts \Agen in .
posi tion ) ns_is ca e aged .aroun e
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Connecting thehbalsetperd:rosswsed:rtim qubrtheorchanneladq@xeruomphasqmra ends
are slopigg skfgevBhls pheLishe arali’é?véﬂ'@ WAl REAUH Qi aanl ed to

permt f uid port ate constructé anne
beans end of the channel beam and inwardly sloping 51dewalls
connecting the base portion to the parallel side walls,

wherein the sloping side walls accomodate the
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perforations. _

15 3. A support plate component according to Claim 2 in
which at least one of the sloping sidewalls is provided
with an end plate lying in a plane perpendicular to the
length of the channel beam and located at one end thereof
and attached thereto, said end plate being adapted to be

20 attached also to an adjacent channel beam soc as to close
off the gap between the sloping sidewalls of adjacent
channel beams and thereby to provide added rigidity to
the support plate when in use.

4. A support plate according to Claim 3 in which a

25 plurality of channel beams according to Claim 1 are
attached together by nuts and bolts in the region of the
parallel sidewalls and end plates closing off the space
between the sloping sidewalls on adjacent channel beams
and bolted to the ends adjacent the ends of said

30 sidewalls.

5. A support plate according to Claim 4 in which the
base portions of the channel beams are provided with

perforations.
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Is in use. In applications involving two phase 25 countercurrent flow, the

side wall openings shoul d be sufficient to allow vapor to pass w t hout
appr eci abl WO %/03207 o5 st ance. In practice this may nean thaPCEASIHIBHI ngs
shoul d represent about 60% or nore ofthe cross-sectional area of the
vessel . The degree of slope is dictat ? by 30 the relative dinmensions of
t he open and cl osed ends and S g éferably uni form on bot h sides.

I n two-phase, counter-current flow operations it is desirable to
provi de perforations in the base of the channel beamto permt
draining of |liquids through the 35 support plate. Such perforations
shoul d not however be so many or so closely spaced as to lead to a
weakeni ng of t he struct urE-'caiI pe[
sufficiently large to allowth i d
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into thé side al openi ngs. g( al I 79M,Qfg ’? perforatiog u" epr esent
about 7% or more up to about 10% of the cross-sectional 4gmiEE
Vessel. 5 PCF further worebprEeECTOAL R heomngz&mzt ure is
provi sion of an Inwardly directed I’IWO?:H’I " bend at each of upper
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(54) Title: NON-WELDED SUPPORT PLATE MEMBER

(57) Abstract

Channel beams (1} of a particularly advantageous design are provided. These can be assembled to form a non-welded support plate
in a confined environment having any desired configuration and later disassembled and reused elsewhere. The support plates are designed
to support tower packing materials whether of the stractured or dumpled kind.




within a reactor. 30 Description of the Preferred Enbodi nents

The invention is now described with specific reference to the drawi ngs
which illustrate the construction and use of a preferred channel beam, #
according to the invention. This is for the purpose of 35 illustration
only and inplies no essential limtation on .the scope of the "

I nventi on. In the draw ngs, a channel beam 1 having a generally
U-shaped cross-section is provided with a flat base

3
- channel

connects the parallel

wherein the

CLAIMS: 1. A support plate conprising a plurality of el ongated
beans each having a generally U shaped cross-section
a flat base portion and sidewalls,
paral l el portion and an inwardly

sl opi ng perforated portion which

portion with the flat base portion and provide an

open end
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to the channel beam opposite the-base :portion, said channel - beans |ying
ggrallel to one another with at | east rpart of the sidewal | s adjacent the

en ends_of .the chan contact with the corresponding portion
of the aWQ&WDgiﬁﬁ@mgmwmbly connected thereto by
attachnent means and wherein at | east one of the inwardly sl oping

sidewal | portions,of. .at. | east one of the channel beans is provided with
an end plgf‘g’gr?f%oitﬁei”ﬁ”ﬁg perpendicular to the length of the channel

beam and ¢peat £ ?ﬁt&Bﬁ_ f@ga}:ekhgbeﬁgs§a%ﬂdeB@a@ g&%n%‘%'ﬁ’lg diaghed.d o the
sl opi ng si dewal [ portion of the channel beam and to the sloping
si dewal | podtspachfiaalil) beewesepanansbnbeiming packing edemenits, t he gap

bet ween saj opi ' 1LQns . agp.ac ann ; A
cupport peLfhSLOBLPLoELOENAG: BARLEANSEhnind thRCHIs AN Sudlt Wk
bet ween afénedabtgnreshannpbnbaasvpratdtaplbéehaéndhe boltdoaofof 3 pechssport

pl ate acc ' to al i i a S 4 | C
adj acent %%g%%%?'begksigléoa F?@hggp#gggné&g%ggggth gﬁ%&ﬂ%ﬁ?éﬁﬁ%ﬂhnd
bol t s passpeicificayhycpeptadnsng holes in the contacting portions of the
sidewal I s of - adjacent beans. support plate according to Caim1l in

whi ch t herhassupppottpbabeoist benvhnhhehabéyme andtpryviodeparialiel

perforaiiﬁggbers of welded construction. The support plate must be
capable of handling fluid flow through the vessel. In some
éases there may be a single fluid passing in either direction
while in other cases there may be countercurrent flow of gas
and liquid streams through the vessel. If the flows in either
direction pr;dominate excessively, even for a short time,, the
support plate can become disturbed and its support function
impaired. Thus it is important that it have the rigidity that
comes from an integral structure rather than a series of
interlocking members held together by gravitational forces.

US-A-~3,222,040 teaches support plates assembled by laying
perforated, inverted U-shaped members with extended flanges on
appropriately dimensioned braces..

US-A~4,171,333 describes a similar construction to that in US-
A-3,222,040 with specially designed perforations.

EP 0 495 418 Al describes a support bed of elements also
having an inverted U-shape with perforations in top and side

walls.

The present invention provides a novel design for a support
plate member from which a support plate can be fabricated
without welding which has considerable ease of manufacture
while also being easy to assemble and disassemble within the
vessel. Support plates constructed using such members have
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CELAI S 1. A non-wel ded support pl ate conponent which conprises

an el ongat ed channel,.,beam with a génerally }'shaped Cross-section

havi ng peFF8#&t E'Elgéfiag%aﬁ‘g §ﬁ§l§g§’r}f:@d top disp@cemedts fnnFed Whihied, 1% n

t he area @§ef{he open ends of t he channel beam to adjacent beans |ying
parallel and in contact therewith on either side. 2. A support

pl ate conponent according to Claim1l in whi ch the cross-section of the
channel b@gﬁ@,ﬁpyafmn@fmm‘vmmbase portion, parallel side walls

adj acent the open end of the channel beam and inwardly sl oping

.si dewal | sThe presaentcinmwgnthenbprevidesi annbo-wed deal aupdord ddatad | s,

wheréin the sl oping sk .acconpdate_th perforations.. .15 3. A
support (rareoRBhbonBAFR B REST IR RaPRuRten iR e M e o
t he sl opigenerdtiml Usshappdoerdsd-sectiiohh hawiewd parflerdtyddhgidewalane

perpendi cul ar _to th | engt h_of . t he _channel, beam_and | ocat t one end

t her eof angaﬁéag{:?gcﬁadb?hﬁgiFa,saEglVda%ﬁacg‘leﬁlt’e%ﬁleitﬁ'ge 55t & (B HLPeR
ends of the channel beam, to adjacent beams lying parallel and
in contact therewith on either side.

In use the channel beam members are aligned with one
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20 attached also to an adjadeﬁf’chahnel bean1so a f the

gap between the sloping sidewal |l s of " adj acent Hmm ,mgHg*”H thereby

to prOVW{#%ﬁﬂﬂgd rigidity to  the support plate eq1 I

support ccording to daim3 in which a 25 plurality of channe

beams acgomdi t h n in
g@g&@pﬁaﬂé Srfor 151 ARG PO iz QZoﬂP‘Eéeﬁ nafnles

t he reglon 0 paral l'el” si dewal ates closin t he
space adte BRGNP IersEd LY dﬁ-%@m%@m:r@ﬁanﬁeptbeans and

bolted to Q—_%?n %11%%_ J@Cﬂrﬁt tﬁ@s@?@r@i\,@]ﬁaﬁﬁd?@ldéﬁgfg@ | Rherein Bheh

support plate accor Ing to dam portions of the
channel be§@§Qﬂ&%%ﬁ%ﬁﬁQkﬂFQMH#ise a pa¥ibkel ipestion and an inwardly

sloping perforgted portion which connects the parallel
portion with the flat base portion and provide an open end
to the channel beam opposiﬁe the base portion, said channel
beams lying parallel to one another with at least part of
the sidewalls adjacent the open ends of the channel beam in
contact with the corresponding portion of the adjacent
channel beam and releasably connected thereto by attachment
means and wherein at least one of the inwardly sloping
sidewall portions of at least one of the channel beams is
provided with an end plate lying in a plane perpendicular to
the length ©of the channel beam and located at the end
gfﬁfaid end plate being attached to the sloping

thereofy
sidewall portion of the channel beam and to the sloping
sidewall portion of an adjacent channel beam so as to close
off the gap between said sloping sidewall portions of
adjacent channel beanms.

2. A support plate according to Claim 1 in which end plates are
provided between all adjacent channel beams and at both ends
thereof. Y

3. A support plate according to Claim 1 in which the attachment
means by which adjacent channel beams are attached to one
another comprise nuts and bolts passed through cooperating
holes in the contacting portions of the sidewalls of
ad;acent beans. |

ﬁsﬁ?ﬁa support plate according to Claim 1 in whlch the base
portions of the channel beams are provided with

perforations.
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