-1- Sul zer Chentech AG CH 8404 Wnterthur (Switzerland) A tray
valve for a tray colum The invention relates to a tray valve fora
tray colum in accordance "5 with the preanble of claim1l. A gaseous
phase (vapour) is brought into contact'with a |l i quid phase on trays
in atray colum. The tray valve of a tray colum of this type
permits a variabl e vapour passage through a tray opening using a
novabl e val ve body. The invention relates to a nethod for the

i nsertion of égvey%h¥%n. Y a9y L 1 tray val ve
for a circula ope : A F52#. The val ve
body of this tray val ve |ncludes a plurallty of QUIde | i mbs whi ch

are attached jq.ihe-gd9S,of rrdvebhighar top plate and are

per pendi cul ar‘r‘!F‘h‘é—‘p‘l‘a'r'e_%%r‘gsdjkl‘Ur t he anchoring of the valve 15
body are arranged at the guide linbs. The val ve body can be inserted
into the t¥ayTROeMdidy rians 1ot iy favewhids &aw@au%méﬁ cBatdnce
being resiliently deformed. Depending on the materi al alas tic

def or mat i oh c&HboEeupr Wbﬁﬁr beﬁaltn@ lhé gasestiserhagict (Maaﬂualdiﬁlhmtdghk
operation after. t val ve bo A di @ dvan

Chrs 20 var ve e eh Bt Bolh o adie bHEsd BrarT s Hal iRauBy g &

deform The wilieer bitrhag carmtdf&hﬁ@qrp&pmﬂmah}ahamet @ogﬁgfa@tsag@
of the columm_ such that tray valves can |ose their valve bodies due

to a def or matiBAVEHE {9y QRATHAL USRS 2 ROV Rl %Yy Body + hhe deveguticde
| imbs, i s knownfeem,USrABod 20y ﬁ? ms-ElP]tEion 2% érﬂél LA fvel boRs 1AL Sat{-Ag hed

diametrically opposite one anot
10 - operiing.

A tray valve for a ciréular tray opening is known from GB-A-
1,018,924, The valve body of this tray valve includes a plurality of
guide limbs which are attached to the edge of a circular top plate and
are perpendicular to the plate. Barbs for the anchoring of the valve

15  body are arranged at the guide limbs. The valve body can be inserted
into the tray opening by hand, with the guide limbs and/or barbs
being resiliently deformed. Depending on the material, a plastic
deformation can occur which has to be reversed with an additional

\ operation after the insertion of the valve body. A disadvantage of this

20 valve design consists of the guide limbs being easy to deform. The
guide limbs are strained mechanically in the operation of the column
sﬁch that tray valves can lose their valve bodies due to a-deformation

of the guide limbs.

A tray valve with two guide limbs‘is known from US-A 3,770,255, The
25 guide limbs are attached diametrically opposite one another to two



paral l el sides of a trapeziumshaped top plate. The trapezium
approxi mately has the shape of an el ongate rectangle at whose short
sides the guide linbs are arranged. The guide |inbs nmerge at their

| ower ends into angl ed, outwardly directed surfaces which are
parallel 5 to the top plate and serve as barbs. The insertion of the -
val ve body nmakes, an, operation necessary in whjch the guide linbs are
bent i nwar dl ?aﬁ%lﬂfﬁgf“g% Pﬁ%t@%ﬁ@h‘ﬂﬂ’s%}lﬁm topnplager 'be smpegiim

i ntroduced i Q.bﬁr&ﬁﬁlattélﬁ‘rthQ@@é @ﬂﬁ)& s Eﬂ'%?rg@%gieggd}i\%&? %ﬁ%ﬁﬂo%e s[héere

def ormati ons occur at he gui de nbs an ave
at |east part bylesehergude liinhgaire awerigednThdgrtide hatbopergt honheitt er

the insertion, The insertion.operation takes place in a simlar
manner with aIO"\’}ﬁfaf&CB%&a FI) Q}gtl‘\’laéaw &ﬁe?tﬁfie%lr APV hiGtpare parallel

Exanples of f ifefop blAY MRl ¥&85e FLoSDRIWMILE i8sertibribf the HISL 8bdy
"Distillation Design", MGawHIl, Inc. 1992, pages 253 if. 15 It

i s the objectMEfkesim pPRGEIIITORCESSPIHIN ddrieh thagwidt lismbaasr émt an

i nsertion ope i i simpky and, w.t h f.ewer
conpl i cati onsi.r ihi 2’1 g%jﬂieégm ﬁggéﬂéﬁ i %’?‘iuée%Efg%te?ﬁeﬁl}ﬁaéycaﬁjap%ng&j}lﬁ%% in
claim 1. The imayheataeopening. (hahicopaiahion)eladasdafdrepeitniddbdoirat
tray for a 2Q vapour. . passage, and a val ve body which_ is nade to match

the rimof tHe gyisy 15pbaisaEl/ orreanbswieichdryectonie at seast nertlpgepersed
d igal | Yon: ' i Lobs ; d he ed
o7, et s sl ot oy Ohs g, (1o eioe

of this plate.” The guide s for oring of the
val ve body at the rimof the opening. The plate edge lies on one

pl ane, the plaheiddetion %_ﬁer@ﬂbhoﬂ&&bb)plé(@éﬂl 4 RemexeeRihedr Rith a
di npl e-1i ke, downwardly direction raised portions. The outer

surfaces of tWEegprersd rownd velthwitbnihapn gride limbs. Examples of further
tray valves are shown e.g. in H, Z. Kister, "Distillation Design",

McGraw-Hill, Inc. 1992, pages 253 ff.

15 It is the object of the invention to provide a tray valve, wherein an
insertion operation can be carried out more simply and with fewer
complications. This object is satisfied by the tray valve defined in

claim 1.

The tray valve for a tray column includes an opening in a tray for a
20 vapour passage and a valve body Which is made to match the rim of
the tray opening. The valve body consists of a top plate and vertically
downwardly directed guide limbs arranged at the edge of this plate.
The guide limbs have barbs for the anchoring of the valve body at the
rim of the opening. The plate edge lies on one plane, the plate plane,
25 optionally with the exception of dimple-like, downwardly direction
raised portions. The outer surfaces of the guide limbs each contain a
stroke region which is perpendicular to the plate plane. The material

and shape for the valve body are selected with respect to its insertion



stroke region which is perpendicular to the plate plane. The materi al
and shape for the valve body are selected with respect to its
insertion 3 into the tray opening such that a resilient deformation,
and optionally partly plastic deformation, of the valve body results
on insertion which is largely restricted to the top plate in the
formof an upward arching. Any deformfation at the inserted val ve
body can be reversed at the 5 inserted valve body, with the exception

of a sligh j I ti " i i o)
the top i oice LT opefifbER, thala ER B8BrhARk Bha SelcfbfF BINY
grooves, shlastic ofefornation, cari Wbe prabgi dbeblyi nrashiis t g plraesioandwhich

facilitate.a.f t d hi.n endent claipng.2 to -
6 relate to ?&@éa! t'Iaégten(%)."&asfi gﬁb@%%np ;ﬂtfg)f’ht ﬁ1ee %&rﬁ&vgpvgp‘f"ﬁrd:@@'@ance
with the iAmenteformatidet eddshed oinsértel i vaber thoaly a@bnvékyveevdroed eat dfe

these tray. valves in the tray cglu formthe subject tter of
clains 7 PEOed 1o/alNe, BRdnt O WP beRasREP: ndd n SHehk ol"tdtahg

wi th ref ergstegndtiont hey & axppigstionT NE'S Bored CoBOWE tbpOplht@ abaenb@dy
of the tray valve_in accordance with the invention and a
cor r espondP?HoRs: afProgednalg forthg JPbrt gpeyssgsialhr dugivrehe cBhale 20

Fig. 2 | i i | i ; ELg. 1 with
ig a | gngidkysh toéSFéiiég grﬁugfagn;ﬁg% g{hﬁngt éﬁMe}éB\w{% e%hlﬁp.g W t

an inserted val ve body; pi'ece of sheet mefal from
whi ch the valve body of Fig. 1 can be nmanufactured by shaping; Fig.

4 an ikl us ' f QL pl ' of I.C
Fel at i'bnonp SEs a2 TP V5 T o gaP AT Bmbofitnents of the
tray valve in accordance with the invention. Methods for the insertion of valve
bodies of these tray valves in the tray column form the subject matter of claims 7

f0 9.

15 The invention will be explained in the following with reference to the

drawings. These are shown:

Fig. 1 a valve body of the tray valve in accordance with the
invention and a corresponding tray opening for a vapour

passage through the tray,

20 Fig. 2 a longitudinal section through the tray valve of Fig. 1 with

an inserted vaive body;

Fig. 3 a shaped piece of sheet metal from which the valve body

of Fig. 1 can be manufactured by shaping;

Fig. 4 an illustration for the  explanation of  geometrical
25 relationships  between the valve body and the ftray

opening;



opening; 4- Fig. 5 a shaped piece of sheet netal to forma second
enbodi nent; Fig. 6 a |longitudinal section through the tray valve in
accordance with the second enbodinent; 5 Fig. 7 a circular top plate
with respect to a third enbodinent; Fig4.8 an illustration of how

t he val ve body of the third enbodinent is inserted into the tray

opening; and Eig.. 9 a section.of a ide linb wth a barb generated
by stanping El’?g Xhapi rﬁg?hﬁﬁc‘%\ﬁ?%gymaﬁl?@hfo ReSTPRE val ve 1
in accordance with the erhpyenhéef With a tray opening 2 in the tray
10 and a valve body 3 is shown in the Figures 1 and 2. The val ve

body 3, which permts a variable vapour passage through the tray
opening 2, isFghéwmn sephrgieldinbkhes@igrothroligl. the ghewWala in

| ongi t udi nal section through the 15 tray valve 2 with inserted val ve
body 3. The val ve body ZFCREFIGOWiatensesopdambodiner openi ng
includes a top plate 4 and two'guide linbs 5 which are arranged at -

t he edge this_plate 3 and are di.recte vertically. downwardly. The
rim 20 of the &péning ﬁa@rﬁuﬁépar%ﬁ%a 1hAeSBECH Y H b%%rﬁ PRI es

21 and two long sides 22. The top plate 4 20 correspondi ngly has four

SO pdgcey g0 4 hifithedZ il BRrblB e LEGHAIE ML D { he

sides 41 being nt edges an comn to re out si de
the rim 20 of the openiemgbahiovenitisentemayd 1fto tHeetrguicgenihg;dasd 5 have
barbs 6 with which the valve body 3 can be anchored to the rim 20 of

the apening so-that the stroke .is bounded and the valve
Fig. 9 a section of a guide limb with a barb generated by

stamping and shaping.

10 A first embodiment of the tray valve 1 in accordance with the
invention with a tray opening 2 in the tray 10 and a valve body 3 is
shown in the Figures 1 and 2. The valve body 3, which permits a
variable vapour passage through the tray opening 2, is shown
separately therefrom. Fig. 2 shows a longitudinal section through the

15 tray valve 2 with inserted valve body 3. The valve body 3 made to
match a rim 20 of the opening includes a top plate 4 and two guide
lmbs 5 which are arranged at the edge of this plate 3 and are directed
vertically downwardly. The rim 20 of the opening has a rectangular
shape with two short sides 21 and two long sides 22. The top plate 4

20  correspondingly has four straight edge sides 41 and 42 *‘:;vhich lieon a
rectangle, with the sides 41 being bent edges and the sides 42 coming
to rest outside the rim 20 of the opening above the tray 10. The guide
limbs S have barbs 6 with which the valve body 3 can be anchored to
the rim 20 of the opening so that the stroke is bounded and the valve

25 body 3 cannot be raised out of the tray opening 2 with a maximum
vapour passage. The top plate 4 has dimple-like, downwardly directed
elevation portions 40 (“dimples"] at the long edge sides 42 with which



25 body 3 cannot be raised out of the tray opening 2 with a maxi num
vapour passage. The top plate 4 has dinple-like, dowwardly directed
el evation portions 40 ("dinples") at the long edge sides 42 with
which it is ensured that the tray val ve-b-al ways makes a m ni nal
vapour passage possible. Wth the exception of the dinples, the

Phate eoge, || B D ARLASLANLGD WL IRERLTRALLS AL HLA0E 1
cor r espondi ngpam@edlb(yssﬁbm Néﬁhetﬁe(émmiﬁm af ehalise phas shblatdedfelies
tray 10 at the rllrﬂ 20 o peni ng%é The outer surfaces of the

gui de |inmbs 5°BERAEENY ?‘Sr%’l ﬁ’m rtSEVé‘ F dhatoPRRiccR the fﬁ@PB@hﬂl cuI ar
to the plate phaped Jﬂlﬁn‘?ﬁﬂegﬁo S LRy %ﬁ@@@d cﬁhe%B%Eflﬁg ﬁEcor nce

5 standing di arretrl cal | opposite to one anobt
with the invedreoied @m@eeraralalmspuwbleamdﬂ'w ’e:haph) aisthcseim@t(ledfﬂ'crr

thé val ve bod tt i th that’
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the val ve bodytrdke esgnbhssawwﬁbh 3 pl‘:?}_ﬁtﬁﬁiﬁufﬁ%r‘dh%t}ﬁdté plartdaHeOBarbs
plate 4. The deformation visible as_an upward arching occurs where a

15 maxi num behdragreangeskat thafwe gyide imhshe stoepiogadinoretotativie
bendi ng rmrren(g%@%gtet%e ﬁg%%ttg e nonent - as a result of the force

effects requir or "t Re" i fisertion of the val ve body 3. This | ocation
is on the top plate 4 of the valve body 3 in the tray valve 1 in

accordancey Wi Acdd8ahBY @Rtk 9Re n%Qaﬂﬂorﬁ PhagbHal Ei?ﬁ@éd"&h&oi‘ shipe is
present after the insertion, with the "exception of a small residual

def ormati on, salectad foetheveivsdepdst 3 thith Tesmantttoduy iagstibodegedfisuch
exer i on of ALACR SRLACIANLA O AR ALSI foor I SIRRRARLOLERHSR,

p05| tioned dinp 0 perm
of the valve body 3 results which is largely restricted to the top plate

4. The deformation visible as an upward arching occurs where a

15  maximurm bending stress results due to the cooperation of the
bending moment and the resistance moment - as a result of theforce
effects required for the insertion of the valve body 3. This location is
on the top plate 4 of the valve body 3 in the tray valve 1 in accordance

with the invention,

20 If a plastic deformation is present after the insertion, with the
exception of a smmall residual deformation, it can be reversed at the
inserted valve body 3 by exertion of a force effect onto the top plate 4.
The eccentrically positioned dimples 40 also permit a temporary
bending over in the opposite direction so that the originally provided

25 shape is achievable practically without traces of a residual '
deformation. Weakened portions, for example in the form of grooves,
slits or bores, can be provided in the top plate 4 which reduce the
resistance moment locally and facilitate a forming of the upward
arching (cf. Fig. 7).



bendi ng over in the opposite direction so that the originally

provi ded 25 shape is achievable practically without traces of a
residual defornmation. Wakened portions, for exanple in the form of
grooves, slits or bores, can be providegl-in the top plate 4 which
reduce the resistance nmonment locally and facilitate a form ng of the

upward archi a rul e acing of .the guide
linbs 5 is ré{'%? fﬁp%p@g Drg\é? Cfeslbrﬁ%ﬁn{ iepatyely dargedyy
lengths so trm&nﬁmsaamﬂda{af BN 1@5 thfshé’o alve ehody d%féﬁné@&%ky
restrrctedtotheto @%ate4 The gurde Imbs 5 and t he barbs

remai n pract itBaiviay érlﬁé@rg@ﬂr‘/ a n%temtci:cbr:p thc tQI:SPEacH’r H%hd)g@dﬁs made
in the manney surface 61
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the plate plane. The barb 6 al so has an outer side. surface 62 with a
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per pendi cular to the plate plane (not shown) decreases
si de surf ace s sushae 16|1r(gr anly hestupigbt upgge e840 6d0d seomtig. rﬁ»)l wich

downwar dl y. hanks | de urfa r the u edge
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region 50 is thus cl earrvg upwar dl'y bounded. Consequently, the
maxi mum 15 vé&igsted p@me %@r tpdbsaplatq sleagdpobahrem @@@mw fefie to

the specygl tﬂ'ﬁ%&@ fa@é%{ Pértﬁ})ge%Esurw}’rgg&e? Eobﬁ{c?éﬁﬁ{aﬁuﬁ@"‘“

fromthe prior SR Wi a cur e stro ourfdi ng
does not per dDansmdﬁy al‘hﬁpics)ﬂudhdt)rulprney.mdﬂﬁmnfmwéluodyha uper leegande

froma netal 6%6?,6150 Qgriagﬁepslggﬁn@ }9@81%01’1 of the valve body 3 results on the

maximum vapour passage through the tray valve 1; the stroke region
50 is thus clearly upv\rardly bounded. Consequently, the maximum

15 wvalue of the vapour passage is adopted reprodiicibly due to the special
design of the barbs 6. Tray valves with barbs are known from the prior
art in which a curved surface for the stroke bounding does not permit

such a reproducibility.

The valve body 3 can be made from a metal sheet by shaping. Fig. 3
: 20 shows a shaped piece of sheet metal 31 from which the valve body 3 of
Fig. 1 can be manufactured by further shaping. The top plate 4, the
guide lirnbs 5 and the barbs 6 form parts of the contiguous piece of
sheet metal 31, (The guide limbs 5 and/or the barbs 6 could also be
manufactured as separate parts which were joined together to the
25 valve body 3}. The Shaping of the sheet metal takes place by a

stamping or a cutting and also includes a plastic shaping, in

particular a bending or punching of the piece of sheet metal.



20 shows a shaped piece of sheet netal 31 from which the val ve body 3
of Fig. 1 can be manufactured by further shaping. The top plate 4,

the guide linbs 5 and the barbs 6 formparts of the contiguous piece
of sheet netal 31. (The guide linbs 5 -ahd/ or the barbs 6 could al so
be manufactured as separate parts which were joined together to the

25 val ve body.3)._T ing of the sheet netal takes pl.ace by a
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5 Fig. 4,5w fig. dpprifxiapmprekimatedy shapbapé of exttangless Fifi4 shdwshows a

representatign for the explanatiqn of geonetric.rel atiohshi et ween
the val ve boa@prgs%t&t{%ﬁ}r% Wgﬂ{lﬁao’g.O?gﬁW%dﬁéffmggF&een
drawn in a semewiat b%ﬁ@gg%&ﬁi%ﬂﬁpwenm§ b, @hé&k@g&éﬁﬁh&/shgw&'@unced
deviation fromthe rectangul ar shape. A plan view of the 10 tray .

openi ng 2 wi £FRER 68 £ SURERSRIcXgarated mseT withhawalagivebhe top in
Fig. 4. The fy Fi , ' [ i t
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21, Caps 71 i B da B SRR B deRPYhEn GRS TRAGS FSIRHEE the
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20 of the opéning by a wedgi ng canting e to these
by the stroke regions 50 with the edges 51.

The guide limbs 5 are aligned parallel to one another and to the short

15  quadrangle sides 21. Gaps 71', 71" are provided between the guide
limbs S and the short rims 21 of the opening. The valve body cannot
seize at the rim 20 of the opening by a wedging canting due to these
gaps 71", 71", If the one guide limb 5 contacts the rim 21 of the
opening at the gap 71", the other gap 71" has its maximum opening:

20 gap 71. What is illustrated with reference to Fig. 4 applies with respect
to this maximum gap 71. Vertical edges 51 of the guide limbs 5 span
two rectangles over a height h of the stroke regions 50 and
perpendicular thereto whose largest diagonal D is shorter than the
length 8 of the corresponding edge side 22. (In Fig. 4, all diagonals are

25 equally long; equal to D). The differenice between the length S and the
diagonal D has a value which is larger than 0.3 mm. This difference
preferably amounts to around 1 mm. Gaps 72/, 72" are likewise
provided at the long rims 22 of the opening and are each

approximately 0.25 to 1.5 mm large, preferably 0.5 mm.



gaps 71', 71". If the one guide |linb 5 contacts the rim21 of the
opening at the gap 71", the other gap 71' has its maxi num openi ng: 20
gap 71. What is illustrated with reference to Fig. 4 applies with
respect to this maxi mumgap 71. Verticat-edges 51 of the guide |inbs
5 span two rectangles over a height h of the stroke regions 50 and

per pendi cul aim Narel g whaes.d aroset. o) dogral. Dcle pherter ihan the

| ength S of t'he corresponding
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the vapour 8335 erf?%gg’g’a\%ﬁ‘ﬂ%wlerfnt% TPQ#@Z?‘?TPJ#%S@ %6“-2000 .
The length of the barb 6 has a value in the range from2 to 10 mMm

The 5 hei ght I - I
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5 shows a shapdsbdinere aofd Bhe & shevak Bagitttinalespeoh thoroaghabend

enbodi nent and Fig. 6. shows a_|longjtudinal _sectjion rough the
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eachiat e uaeh lagahcalsaalttacksBl RARLABVIAEn 3 ALABBEr 8H8E 6850
paraklel to the plate_ plane and an outer si-de surface 62 wth a

proj ecting i Reralirittoghe rinte plangeand absowier sileseaat &2 willea only one
barb 6. A bapb;afyhBifclination. ~

The guide limbs 5 can each also have only one barb 6. A barb of this
type is advantageously arranged in the middie between the edges 51

15 and is made relatively wide {not shown).

A material from a variety of material types can be used to produce the
valve body 3, namely the following material types: unalloyed steel
{carbon steel), low alloyed and alloyed steels, in particular stainless
) steels (ferritic and austenic) or special steels (e.g. duplex, supra), light
20  mmetals (e.g. titanium, aluminium), high-resistanice metals and alloys
| (e.g. with zirconium, tantalum, copper, zinc; in particular the nickel-
based alloy monel), plastics {e.g. polypropylene PP, PVDFj, ceramic
material as well as carbon and fibre reinforced composite materials, in
particular carbon fibre reinforced composite materials. Whether the
25  top plate 4 deforms resiliently or rather plastically depends on the

choice of the material.

Tray columns include a respective plurality of tray valves 1 in

" accordance with the invention on their trays 10. The tray valves 1 can



type i s advantageously arranged in the m ddl e between the edges 51
15 and is nmade relatively wide (not shown). A material froma variety
of material types can be used to produce the valve body 3, nanely
the following material types: unalloyed gteel (carbon steel), |ow
al l oyed and all oyed steels, in particular stai nI ess steels (ferritic

and austenic) -ar speci a els pl ex upra), light 20 netals
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based alloy nonel), plastics (e.g. polypropylene ceramc
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penetrate into the opening e ca out a snap-in-’nov
the barbs 6 of both guide limbs 5 at both sides {cf. Fig. 8) and by
exertion of a subsequert force blow. A larger force is required in this

15  process than with a setting on at one side.

With a suitably made pressing device, the valve bodies 3 can be
inserted simultaneously in each case with a group of adjacent tray
-valves 1, with this also being able to take place without exertion of a

force impact, that is e.g. via a uniform stroke movement.

20 A plastic deformation occurring on the upward arching of the top plate
4 in the form of an upwardly convex arch can be reversed at least
partly without a special tool having to be used with which the valve
body 3 can be acted on from the lower side of the tray. A simple tool is
sufficient with which a force acting on a middle region of the top plate

25 can be exerted over the tray. Since the upward arching means an
enlarging of the passage opening for the vapour flow, a small upward

arching has a favourable effect and can therefore also be left.



The sane al so applies correspondingly when the guide linb 5 only
bears one barb 6. The val ve body 3 can also be inserted by setting on
the barbs 6 of both guide linbs 5 at both sides (cf. Fig. 8) and by
exertion of a subsequent force blow A-l8rger force is required in
this 15 process than with a setting on at one side. Wth a suitably
made pressi ngrdeyistRwd 8oy MMe @@%hefesg}esﬁfb %ﬁhixjdn%ﬁ%)gaﬂnent fhich js
S|nultaneously in each case'wth a of adjacent t val v i,
with this al sorcwéingndbhevhosd sgfapt gomveist4foate pmdeecdmrloéseagroboes:e
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pl ate 25 can“be exer over e tray hce e u mar arching nmeans
an enl ar gi njpooés the a@as bageoopedi ﬂi‘gcfgﬂoot*&%\oamm répleved dysored blit
upwar d archln has  a favo ble effect and can therefore al so be
left. -10- FP§. y7a§% Ogég‘blate 4 with respect to a third

enbodi ment which is circular and in whose surface grooves 45 are

provi ded. Th |tat t.he: d formatio
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and & can be replaced by barbs 6 in accordance with Fig. 9. Only one
such barb 6 can also be provided in the middle of the guide limb 5;

16  with it advantageously extending over a large region of the guide limb
width.



The barbs 6 can al so be generated by a stanping, and shaping (in one
10 workstep). The barb 6 shown in Fig. 9 has an upper edge 610
generated by stanping and an outer side shaped by punching with a

m ddl e part 62 with a projecting inclination. The barbs 6 of Figures
5 and 6 can be replaced by barbs 6 injaccordance with Fig. 9. Only
one such barb 6 can also be provided in the mddle of the guide Iinb

5, 15 mﬁtmwlkgqgﬁﬁ@gggeously extendi ng over a large region of the
guide linb EVfdt . -11- What is clained is: 1. Atray valve for a

tray columm conprising a tray having an opening therein for the

passage of vapor . .and_a val ve body.including a top.plate.for
G spos t | or L als A& Ml sy sl ing ral 0 e piontn e Aot e
di rected ﬁwsﬁ@hdfiarﬂago@xﬁmddlngbd%ydmiaclnngdg@a plait fealighopitiah evdresid
assage thro ai d openi ng, t ast e, barb extendi f
gac_h Yol ap?ﬂlf'l?a)infsai'déﬁggbeét'i%ﬂmﬁg'éwgﬁd&é 1@@%@%%;@%&5@%?@% #l e
havi ng wegkeneglaRabl hL83e tiirBestal dRnh@Cdrdik fh& HebabRidn@mng HonPaicH
top plate in an upwardly arched manner ‘rel ative to said gurde |inbs
i n r espong#&d libitpsegage en uaderside of sgidi tiay; sdidring pilaie badeg wedisaed paytions a
snap-fit o s g r i I hn:.said
weakened DART SHaclhy GBI KPR ot B b e B L R R
bore. 3. A daidhguidalivbs mesehsd toridisertion of kad guitle Whibk &ito sddbpenmgpikened
portions incgfde a glurality of grooves extending across said top
plate in PHPAIIRI"Fel ation to said guide limbs. 4. A tray valve as
set forth in claim1l wherein said barb has a horizontally di sposed
upper edge engagi ng the underside of said tray and an inclined side
surface extidyvalve o deitainyelaimdniviessin sid peprkagd gomigas inglude at lgasppne
sai d val vgfg)g ve,EA-sI‘t%ﬁdraa’é/or&a' ve as set forth in claim1l wherein said
barb has an Pncl ’ned upper edge

3. A tray valve as set forth in claim 1 wherein said weakened portions include a plurality

of grooves extending across said top plate in parallel relation to said guide limbs.

4. A tray valve as set forth in claim 1 wherein said barb has a horizontally disposed upper
edge engaging the underside of said tray and an inclined side surface extending

downwardly from said upper edge and inwardly of said valve body.

5. A tray valve as set forth in claim 1 wherein said barb has an inclined upper edge
engaging the underside of said fray and an inclined side surface extending downwardly

from said upper edge and inwardly of said valve body.

6. A tray valve as set forth in claim 1 wherein each said guide limb has a pair of vertical
side edges and each said barb of a respective guide limb is disposed between said side

edges.

7. A tray valve as set forth in claim 1 wherein said opening is of quadrangular shape with

two long sides and two short sides and wherein said guide limbs of said valve body are



engagi ng the underside of said tray and an inclined side surface
extendi ng downwardly from said upper edge and inwardly of said val ve
body. 6. Atray valve as set forth in claim1 wherein each said guide
linb has a pair of vertical side edges and each said barb of a
respective guide linb is disposed between said side edges. 7. Atray
valve as set forth in claim1l wherein said opening is of quadrangul ar

shape Wi t BarafidhQo L&%t@k dePiodatd s'hm sRBon f:d Shaes dualRbILrE §ladePui de

| i mbs of said valve b are -12- parallel to each other and to said
short si désm eaﬁlmlsm&melsrdesmdosagmhdé sldesrbsait epesipgdedefifergaps each sai d

| ong S'deﬁwﬂﬂggégiF short sides of said opening to define gaps

t her ebet ween tray valve as set forth in claim7 wherein each
said guide linb has a pair of vertical side edges of a predeterm ned
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pi ece et net a tray valve as erein
sai d vaI vénabdttylemgh (e saifl lcmgrmdeeaf said oparehglby edalfic bingetr lleandr. omm.

consi sting of unalloyed steel, alloyed steel, stainless steel, |ight
metal, high-resistance netal and alloys, plastics, ceram c, carbon

and fiberorgimly Queeds set GOSN ictadm MBYIRIdiAkSd vaARE bE6BT 1B @thdE bb2bne piece
rei nforced conposite materials. 11. A tray valve as set forth in

clai m 1 wieeempiakai d top plate has a thickness in the range fromO0.5
to 3 mm said opening defines an area in a range of from 500 to 2000
m?; and each said barb has a length in a range of from2 to 10 mm
and a hei §0A fray gdve admhfobthrin nlairahdviered $ad valhabody0s mate of a material

selected from the group consisting of unalloyed steel, alloyed steel, stainless steel, light
metal, high-resistance metal and alloys, plastics, ceramic, carbon and fiber reinforced

composite materials, and carbon fiber reinforced composite materials.

11. A tray valve as set forth in claim 1 wherein said top plate has a thickness in the range
from 0.5 to 3 mm; said opening defines an area in a range of from 500 to 2000 mm?; and
each said barb has a length in a range of from 2 to 10 mm and a height larger than 5 mm

and smaller than 20 mm.

12. A valve body for a tray column comprising a top plate for disposition over an opening
in a tray, a pair of vertically downwardly directed guide limbs extending from an edge of
said plate for passage through the opening, at least one barb extending from each said
limb to engage an underside of the tray, and weakened portions in said top plate to
facilitate deformation of said top plate in an upwardly arched manner relative to said
guide limbs in response to insertion of said guide limbs into the opening of the tray in a

snap-fit manner.



12. A valve body for a tray colum conprising a top plate for

di sposition over an opening in a tray, a pair of vertically
downwardly directed guide |linbs extending froman edge of said plate
for passage through the opening, at |east one barb extending from
each said Ilinb to engage an undersi deszaf the tray, and weakened
portions in said top plate to facilitate deformation of said top
plate in ap H%@(J&iké’a@sre?ﬁﬁﬁx iTRRAR"2 %Eﬁe%d M $8al® cﬂporswsqﬁcm(;erqos In
response to insertion of said guide linbs Iinto the opening of the
tray in aplusgidpof groovasrentending a¢i®ss shBl top\plateip pacdligbretation &1 saidguitie limbs.
claim12 wherein said weakened portions include a plurality of
grooves extending across said top plate in parallel relation to said
gui de | i mys. A trddvalle by sy fordl iMelahs 18 ethefelll $aid Valvebaiys hddobier @ielpicai d
val ve body is made of a one piece sheet netal. 15. A nethod of
installin&“ﬁtVﬁ@ e body in an aperture of a tray conprising the steps
of providing a tray with at |east one opening for the passage of
vapor; obtaining a valve body having a top plate for disposition
over sai d lapbichydiof mstalling & wjve bodyal pn eerierafiadaylopmpdone iereiny of
directed i I i J - for ssage
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into said opening while carrying out a snap-in movement.

16. A method of installing a valve body in an aperture of a tray comprising the steps of
providing a tray with at least one opening for the passage of vapor; obtaining a valve
body having a top plate for disposition over said opening in said tray, a pair of vertically
downwardly directed guide limbs extending from an edge of said plate for passage
through said opening, and at least one barb extending from each said [imb to engage an
underside of said tray; said top plate having weakened portions therein; positioning said
valve body over said opening with said guide limbs perpendicular to said tray; and
thereafter pressing said valve body into said opening under a force sufficient to cause said
top plate to deform in an upwardly arched manner relative to said guide limbs while

inserting said guide limbs into the opening of said tray in a snap-fit manner.

17. A method as set forth in claim 16 wherein a plurality of said valve bodies are

simultaneously pressed into a respective plurality of said openings in said tray.



downwardly directed guide |linbs extending froman edge of said plate
for passage through said opening, and at |east one barb extending
fromeach said linb to engage an wunderside of said tray; said top

pl at e havi ng weakened portions therein; positioning said valve body
over said opening with said guide |inpggperpendicular to said tray;
and thereafter pressing said valve body into said opening under a
force sufficient to cause said top plate to deformin an upwardly
arched manner relative to said guide linbs while inserting said

gui de | i ni$. Amashades seprthigcleim $@fdther aynprising teadep 6 thereaftmepplyihga A

met hod as ,set fort.h.in clai wherein lurality of said . valv

bodt o5 ar 5t i il Sesdor o fpilal REleto edhoP atf tard SpriiRiaron s cop
sai d openipigs in said tray. -14- 18. A nethod as set forth in claim
16 further conprising the step of thereafter applying a force on a
m ddl e region of said top plate to reduce any upwardly convex arch in
said top plate.



