-1- Sulzer Chentech AG CH 8404 Wnterthur (Switzerland) A tray valve for a
tray colum as a: The invention relates to a tray valve fo a tray colum in
accordance 5 with the preanble of claiml. A gaseous phase (vapour) is
brought into contact with a liquid phabke on trays in a tray colum. The
tray valve of a tray colum of this type permts a variabl e vapour passage
through a tray opening using a novabl e val ve body. The invention relates to
a method for the insertion of the valve body into the tray 10 opening. A
tray valve for a circular tray opening is known from GB-A- 1,018, 924. The
val ve body &ulkéii SHetrayednAGe GHed40eSVmtertat (Iwiteérlagdl de |inbs which are
attached to the edge of a circular top plate and are perpendicular to the
pl ate. Barbs for the anchoring of the valve 15 body are arranged at the
gui de |inbs A fhe wiledobadyagamilieri nserted into the tray opening by hand,
with the guide Iinbs and/or barbs being resiliently defornmed. Depending on
the material, a plastic deformation can occur_ which has to be reversed with
an addi ti ondhe iowenaidrofelatéeto bheal ve@rd faina afayt beluahvie: hethrdace
di sadvantage of this 20 val ve design consists of the guide |inbs being easy
to defortn TAE thaigearphissolglaim: foh RegerBeidinscalvepoin) inbrepshat i on of
the colum .such_ that tray valves.,can |ose their valve,bodi due to a
- deformati onlg%)f C?]#ea% u‘imég Ef'l%lé& P/K‘%SFa?P ?Wgelrb\fttﬁa¥\%1%mlhgﬁﬂ? xﬁagi s known
from US- A 35ZKk@Q @55 trdPeoliZdndsf #sltypRSHahsitabl Reher v A5@hF paakhye opposite
one another to two -2-

through a tray opening using a movable valve body. The invention

relates to a method for the insertion of the valve body into the tray

10 - opening.

A tray valve for a circular 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

! opei’ation 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
such 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



parall 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 |inbs
are arranged. The guide linbs nerge at their |ower ends into angl ed,
outwardly directed surfaces which are papallel 5 to the top plate and serve
as barbs. The insertion of the valve body nakes an operation necessary-in
whi.ch the guide linbs are bent inwardly using an instrunment so that the
barbs can bedrailkedditadof 4 ntapédiant sy pedenipnglatenThbitsapgguati on, plastic
def ormati ons occur at the quide |inbs and/or barbs which have to be at

| east part | PHREPEHBEECIYO a9 e Shieds Glreadiinddaacchyeslstatonhaseshorhe
insertion. The inserti operation_take | ace.l,n,a simlar ner wwth a
wi despr ead -rgtl)%%% %%Ig&lé&g/ihlnﬁ% %rg_earﬁﬁpﬁ‘né&'l ﬁ%@lﬁﬁé%}%ggnazgq gfﬂ?.%lf tray
valves are $H@Wh e®ds inith dﬂ5g1gd, Kushafdly drsdtell AlifapePegigR are plddiry Hi 11,
Inc. 1992, pages 253 if. 15 It is the Object of the invention to provide a
tray val ¥e, totibediop plate iamskseivenaspertsi Bhe canetitor af thedabut bodye si nply

and with fewer, conplications. This object .is. sati.sfied by the tray val ve
Gt ned i ' Pepke s AT kR B egar v Bl Pich 258 BRI Ra A Speai ng i 1

a tray for -%mréﬁldﬁgg%i{r%aﬁﬁﬁgﬁ\%@gﬁt%ovﬁia"cech*e_oﬁé[ﬂﬁ@{f&t} HSi{R4§, Lo Mt ch the

rimof the tray e body consists of a top plate and
vertical |y igdowivatclyogdenagt. da Grisdepdriatiba, plastigddf@atmatienedgeuvefatt hi s
plate. The guide |inbs have barbs for the anchori n% of the valve body at

the rim of thaGWEEAITARS ol g hedbeudechileyedie bpatgrankeparthe rpyensedpl ane,
25, 0oL $9 Lath VoA, SHBROLS OBl GLIPheL ke indoumr iy direct on

rai sed porti € outer sur e S 'each contain a
stroke region which is perpendicular to the plate plane. The nateri al

The insertion operation takes place in a similar manner with a
" widespread round valve with three guide limbs. Examples of further
tray valves are shown e.g. in H. Z. Kister, "Distillation Design",

McGraw-Hill, Inc. 1992, pages 253 {f.

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 safisfied by the tray valve defined in

clazm 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 matérial

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



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 archi ng.

Any deformation at the inserted valve body can be reversed at the 5 inserted
val ve body, with the exception of a skight residual deformation, by an
application of force onto the top plate. Wakened portions, for exanple in
t he form of ﬂrooves, slots or bores, can be provided in the top plate and
facilitatodnedrai e§esingt suchuiairal r9$'&¢ﬂtn@$f0mampeﬁmb@Pt'@m%llwrsp@ﬁvo 6
relate t a enbadi ent t t al i r wth the
i nventi oﬁ!a%ﬁgt %ﬁgﬁﬁ%{rﬁ)% heé:ri nﬂ%rt?%lgéofg@dgl vég%tl)%di é"s? dﬁsﬁﬁéﬁeqtﬁ@gﬁ val ves
in the tisyagelymestiiotet tibetreubpecplatetih etheoforeh abfvean/ upward. afdhinthe
invention will be explained in the followng with reference to the

dr awi ngs Anyheteforgiatioan giin thesi insetited  yalvee sy @@ thie tavalsedh) ate the,

accor dang ifyh i ti op:and c di tray Ni NGk a vapour
pasSage t re\éfggh %’E@etrarb;/bﬁa%ooﬂit@. g%a Péo){r?gﬁt?%l ng]? séectie’l%?ﬁt hf%ﬁ&g Ithe tray
val ve of defgmaliom thy an apslization vkl foeceboohyip B, tdd gpisteapdéegkicace of sheet

metal fromwhich the val ve bo f Fig. 1 can be manufactured by, shaping;
Fig. 4 aRriagst Ik BEAMPEr 1B hexiOManaY | BIOOYES gt oY ¢ RPTeS255RR1 BE onshi ps

bet ween tasiyet HanBASY paid ahlEadifitale a RPRIMJSF the dipward arching.

10 Dependent claims 2 to 6 relate to advantageous embodiments 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
to 9.

15 The invention will be explained in the foliowing 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 valve 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 iflustration  for the  explanation of  geometrical
25 relationships between the valve body and the tray

opening;



Fig. 5 a shapéd pi ece of sheet metal to forma second enbodinent; Fi g. 6 a
| ongi tudi nal section through the tray valve in accordance with the second

enbodi nent
enbodi nent
enbodi nent

;. B Fig. 7 acircular top plate with respect to a third

is inserted into the tray opening; and Fig. 9 a section of

guide linb with a barb generated by stanping and shaping. 10 A first .
enbodi nent dfigt he tr aya vhhpedipiene ad chredancetahit Hothea skovedti on with a tray
inthe tray 10 agd a_valve body 3 is shown in the Figures 1 and

opening 2
2. The val
tray openi

di rect ed

ve body 3, WHPPRUHBFRIts a variable vapour passage through

Fig. 8 an illustration of hgw the valve body of the third

a

t he

ng 2, is shown separately therefrom Fig. 2 shows a | ongitudinal
section thr h.the 15 tray, valve 2 with inserted valve body 3. The val ve
body 3 rrade%gg' St ch ea}qq%{%%r@ﬁ SERECHEHP %iﬁ“eqﬁ'@éfsvaaw?éﬁ plate 4 and two
guide linbs 5 which e I Jate 3 and are
3![@%0?&&13?(3%ﬁghﬁe!‘%@g@oﬁrﬁ%oﬁ%%ﬁ

vertically downwar

he openi ng has a rectangul ar

shape with two short sides 21 'and two | ong sides 22. The top plate 4 20

o 1 | e a9 R AR

rectangl e,
rest outsi

Wi nt” edg st des 42 com’ng
de the rim 20 of the opening above the tray 10. The gui de

have barbs @igdgh whi chh ihesralive ROt ireamnibe aashor 6k haygthe rim

t he opening so that the stroke Is

t he ody 3 can

to
linbs 5
20 of
not be

rai sed out of the tragnopedimen?indersedrxiontite tregpopenipas sage. The top
plate 4 has dinple-like, dowmwardly directed elevation portions 40
("dinples") at the |ong edge sides 42 with which

10

15

20

25

Fig. 9 a section of a guide limb with a barb generated by

stamping and shaping.

A first embodiment of the tray valve 1 in accordance with the
nvention 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
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
limbs 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
correspondingly has four straight edge sides 41 and 42 ﬁrhich lie onn 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 5 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
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



-5- it is ensured that the tray valve 1 always nakes a m ni mal vapour
passage possible. Wth the exception of the dinples, the plate edge lies on
a plane which will be terned the plate plane in the followi ng. (Instead of
dinples 40 at the top plate 4, correspongi-ng upwardly 5 directed dinples are
al so possible in the tray 10 at the rim20 of the opening). The outer
surfaces of the guide_ |inbs 5 each contain a stroke region 50 which is

per pendi cul af 1% 06HECH LaAE thEdRaY vahe balwaysenakes® ringea! FEPORWE two gui de

i mbs 5 standi [ L] C 0 i.te t not.her., 10,1.n accor.dance

W ih the | nidhiren PRREIEIh PRRE il B R HRES o B B ARET MR

val ve body IwatflahespRidh balla tdrsedd 08 Hlhes pins uchhe tthRbwangesi | i ent

def ormati on, and optionally partlé pl asti ¢ deformation, of the valve body 3
d

resul ts whi disteafafgimgplesst iaétthd top nlhéc dopoptrespendingThpwdetlr mat i on
visible as ap_u rd _archin ccurs er.e 15 maxj bendi sfr.ess
results gue C{}Be&f%g %&%@Faﬁ‘ri%o SEPYHE eﬂ@nﬁl%g"%ﬁénﬁ}% 1%2%@@{%? ance
moment - as oéfoerrﬁﬁgj.tﬂﬂi otber EQreRes & ﬁtﬁEtg%iH@QHh'b%dS apnhthmibnse tion of the
val ve body 3. ThisS location is on the top plate 4 of the valve body 3 in
the tray valsiele regianco?d damich iswdiperhiéchimrent tronplte plana. flhasbachs

deformation is present after the insertion, with the  exceptign of a snall
resi dual defd)%?rlﬁﬂ%?gq atd eS‘é’or%l\}lé}ﬁsléﬁb&Sﬁﬁ%lldi%élﬁl@@tﬁﬁﬁﬁﬁ body 3 by

ti f ¢ the t late 4. Th tricall
exertion o é)%%)l%é%e%e&ﬁ?%gmg%pﬁ e top plate e eccentrically

posi ti oned 0 a ermt a tenporary bending over in the opposite
direction so that the originally provided 25 shape is achievable practically

Wi thout (br ages, Qb raahes i thedShBhIBH, WimAALE I hRAT LhQNSsnbBE ig¥aml e in

t he form of "grooves,
selected for the valve body 3 with respect to an insertion thereof such

that a resilient deformation, and optionally partly plastic deformation,
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 magimum 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 small 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).



slits or bores, can be provided in the top plate 4 which reduce the

resi stance nonent |ocally and facilitate a form ng of. the upward arching
(cf. Fig. 7). -6- As a rule, the spacing of the guide linbs 5 is relatively
| arge in conparison with their verticalglengths so that the said
deformation of the valve body 3 is largely restricted to the top plate 4.
The guide |inbs 5 and the barbs 6 remain practically undefornmed on

i nsertion. BsEachldahle Hoasngadehiengtite Ihmised iofelativaby ldtcehas a pl anar
upper side surface 61 (or. only a straight upper edge 610, see Fig. 6) which
| i es paral | EPTHRFAES Mlg?éhﬁlira .tlcﬂtllée%% ¥ Habothiagakh dstreradedef surface

62 wth a ppol g~ hel d I i r .5 directed
per pendi cul glr?é t% %hﬁlgo%??t iesn%]trg%lgr lze-nggtﬁcg o%?g%tetg]rj }éggéghf ?rhei%h]taﬁi s side
surface 62 Hnshabttamg tht Hdrdsuppemdger61idadndcdaibrmeden gewriendl y.
Thanks to the upper side surface 61 (or the upper edge 610), no variable
slanting .position of the valve body 3 results on_the maxinum vapour passage
t hr ough & heEtchybad) 66s Ihatibensircokemeg oha t5P. Itshaduspllrearhypepwar dl y
bounded. Consequently, the maxi num 15 val ue of the vapour_passage i s adopted

repr oduci bl §9Gue1ti8ct fed perilyla siaighh uprer velgsd e see FigyOWEhiEs with
barbs are kﬂ@%“%g%r&ﬁ@i {Ohﬁ,lco?:lj%o% %I%rrfe. by v@%ﬁpﬁ%légrh\%ﬁsga%ur&l%g_esiégr t he stroke

boundi ng does peérm reproduc al ve~body 3 can be

made from aswEhak Ghegth Bypheding inkliflatidn2@hshayinsshapednpi-8e&iof sheet
metal 31 from which the valve bodg 3 of Fig. 1 can be manufactured by
further shapiragtedrperpeplipidartathe pdategplage (riotisdh@vahdectaasbarfbs 6 form

barts qfy the conti duous plece of, sheely metal 31 (The 9yl de, i, ibs, 5 and/or
downwardly. Thanks to the upper side surface 61 (or the upper edge
610), no variable slanting position of the valve body 3 results on the
maximum vapour passage through the tray valve 1; the stroke region
50 is thus clearly upwardly bounded. Consequently, the maximum
15 value of the vapour passage is adopted reproducibly 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 limbs 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 wvalve body 3). The éhaping 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.



manuf actured as separate parts which were joined together to the 25 val ve
body 3). The shaping of the sheet netal takes place by a stanping or a
cutting and also includes a plastic shaping, in particular a bending or
punchi ng of the piece of sheet netal. -7.The rim 20 of the opening is
guadrangul ar or, for exanple, also circular. The top plate 4 has
corresponding rins which [ie on a quadrangle or circle and project over the

rim 20 of theeespemhg! thieopeiagrianylatrangalipr of efubtxameds.arlgbes, see Fig.

1, t .| 5 Fig.. 4 i th i.nat el t f t I .
Fl o 4 shovar Aoy SPESRR Rbiise: PoP CHECGHI R BI° SriGRaRbeRE o o oS
rel ati onshi @sadeivmenr dinglevahd erbpdt oheabetiie OB OREMHOG . THE

trapezi um shape is drawn in a sonewhat exaggerated nmanner yvitth a relatively
pr onounced @lesdzriges Bromicheratdy rantpiges, steapeig. A ,pirairapecewios, she 10 tray
openi ng 1.t h cross-sectione ui.de Jinbs.5 is shown_at the top in Fig. 4.
The bott5(2)m%olg' fy gty Wl}g]ﬁdt |§%@%%@éf%%£%%&é@ﬁ??@ Zjtuation of
the val ve bagdyesdddiersealoRidlid: of BoRM difioRthaseHERILans S0
with the edg 5651. The gui de I‘F S 51ar8 EI [ gnelccll1 prar aﬁ?e% ﬁo one anot her and
t o the shorthe viBveladivafglred shddesaR bpetaps 27 The thpeanenpslovpeéd bet ween t he
guide linbs 5 and the shart rins 21 of the opening. The val ve body cannot

. 11.ng .
sei ze at t HEFTHIDE R BHSFEHFIBIC A IBHRF N EaAt 153188 to these gaps
71, 71". | ide: || j i.ng at the
gap 71+ theoare ABbiidr Bone ReIBELAEE SHaB s lak oy MR, o
i |l ust rat edray bipendgenddh teodd-gecdonpdlohede Wrhbs reipskbwrt at thé sopaxi mum
gap 71. Vertical edges 51 of the guide linbs 5 span two rectangles over a
hei ght h ofintifig. &t f[%;@eb@g@m@ By 4mhows an oblique image with the

geometric situation of the valve body 3 in the region which 1s formed

by the stroke regions 50 with the edges 51.

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

15 qguadrangle sides 21. Gaps 71', 71" are provided between the guide
limbs 5 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 S of the corresponding edge side 22. (In Fig. 4, all diagonals are

25 equally long; equal to D). The difference 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.



per pendi cul ar thereto whose | argest diagonal Dis shorter than the Ilength S
of the correspondi ng edge side 22. (In Fig. 4, all diagonals are 25 equally

| ong; equal to D). The difference between the length S and the diagonal D
has a value which is larger than 0.3 nmg This difference preferably anounts
to around 1 mm Gaps 72', 72" are |likewise provided at the long rinms 22 of

t he openi ng_and_are each_ _approximately 0.25 to 1.5 mmlarge, preferably 0.5
mm - 8- Thel!RRitBkIERe P! thie tep pipicat €Toioheapicene! fitess mﬁa@r@bba{m al 31
has a val in t T r f th ing 2 for
the “vapour slsin g 2888 UEREC sal R rtplibnd BEefoBine o dfng i e

| ength of thepdar paBshas hasvakbiid i the reﬁgeefrcﬁzﬁm@@ th2d00 mMm2The:eS hei ght
h of the stroke-ranges is larger than 5 and smaller than 20 mm and

pref erabl y lsagth aidhgebarh tHeas argdutiorhz rangesirem 2Ry 105msholbea shaped

i ece ofz sheet tal. .32 wth respect to a seco nbodi.nme a Fig. 6
Phove o3 onir Elmihar e sk FRBGH el BSER i g T Ay in el The
gui de | i nbsy5d eaeheRens HaRes hark 6 10e eathedtolhe thers ingal. edges 51, the
barb having an upper edge 610 parallel to the plate plane and an outer side

surface 62 with a projecting inclination. The guide Iinbs 5 can each al so

have only ofig backos d\shapkddfietdies shb¥Dedial pOvAMALagURk oAl Landsd i n the

m ddl e between the edges 5] 5 and is nade relatively wide (not shown). A
mat eri al f rombadvmreindtandFigred shioats & ypegitudmaesardeth througllibe t he val ve

body 3, nanely the follow ng material types: .unalloyed steel ., (garbon

oreol), | owctropeat SrtEbT YRR (e Sl L PRt DERACARERD Bt ocl s

(fe;r riipc angdadsteaive}tihl SRELS ah, %E@@a%b(ﬁaﬁng%%ersé@g@éﬂo' ' gh';
parallel to the plate plane and an outer side surface 62 with a

projecting inclination.

The guide limbs 5 can each also have only one barb 6. A barb of this
type is advantageously arranged in the middle 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, narﬂely 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, supraj, light
20 metals (e.g. titanium, aluminium], high-resistance metals and alloys
| (e.g. with zirconium, tantalum, copper, zinc; in particular the nickel-
based alloy monel), plastics {e.g. polypropylene PP, PVDF), 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



20 netals (e.g. titanium alum nium, high-resistance netals and all oys
(e.g. with zirconium tantalum copper, zinc; in particular the nickel-
based all oy nmonel), plastics (e.g. polypropylene PP, PVDF), ceramc
material as well as carbon and fibre reiqforced conposite materials, in
particular carbon fibre reinforced conposite materials. Wether the 25 top
plate 4 deforns resiliently or rather plastically depends on the choice of
t he mat eri abe iTsaytedalelmigelyned silyeirdoriéspe colwmrp: ur adspactofe firstyzwialeves 1

in accordanc ith the inventjon on . their trays 10. The tray valves 1 can
19- be i nsehris W%@@HEM PTATYCERERE EaF GRREINgG % BED BefVEFT i rst
guide i I u i d I t: I : i ded for
Phe vapour basaRe HRs EBE o R s e P R s SRR TR 95 657 the
openi ng 2 wiHeopaeinhel witedttouiretlirsddeusttr fidleesudadcod 6thef ttes bebb & The
barbs 6 are forced to make a pivot novenment into the_inner region . of the

openi ng %2 ahie tRebedhH ApF dercedl I T adivet FRATATARN LW the Breen FREBY
appl i cati 0“?10%1)?% Qﬁﬁqe%gnéﬁ%tcﬁs tggg%l%lt?%giszlforéé)% 5 58: e'&ﬁ%wg‘fc?“s of a

force inpac means "'ow a second "gui such t hat

the second guidegliyrhpbliaatont f 4 Werdeaske thd Gopenetd 4f for atamphe bgpeni ng 2
while carrying out a snap-in novenent. The sane al so applies )
cor r espondi WghRswHen fetus Gupdet by mesnamiy biwaedoyadhisasdsogd Fhedsal ve body

3 can al so be,ipsert by .settin n..th arbs 6.of, both guide |inbs 5 at
bot h s des (EP Sery-Rapa B8y R Puid a5 Sed By bR R bl ow. A
| ar ger 100" Geeri&trk RO Hoethd ApAiss 25vRI10GeesyiRasu W idh S8 trhbgmentat one
side. Wth a suitably made pressing device,” the val ve bodies 3 can be
i nserted siThe sanevakloyapplieachroemendinglawieouthofuadg dicehtS onky

bears one barb 6. The valve body 3 can also be inserted by setting on

the barbs 6 of both guide limbs 5 at both sides (cf. Fig. 8) and by

exertion of a subsequent 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.



valves 1, with this also being able to take place w thout exertion of a
force inpact, that is e.g. via a uniformstroke novenent. 20 A plastic

def ormati on occurring on the upward arching of the top plate 4 in the form
of an upwardly convex arch can be reverged at |east partly wthout a
special tool having to be used with which the valve body 3 can be acted on
fromthe | ower side of the tray. sinple tool is _sufficient with which a

A .
force acti n§%n & “ﬂ%@éOPéﬁﬁ%y4oWit¥lh‘gp3P§ﬁtE‘Pﬁt@iQ@ ceabopEnenbrteaidier the
tray. Si ncecﬁgﬁ}#gﬁﬁﬁqn%ﬁ%]%@%u Sgﬁdbvg?ﬂ%fr gL g, ifdetdhengqas%s%f%?}gggem ng

for the vapour W, a snma upwar arc as“a favourable and can

theref ore alsdabgithet the dk@orrfhton/ofstranomplaip Phatiehdswiddescaspeat to a
third enbodi ment which is circular and in whose surface grooves 45 are

provi ded. THEsE186Fes to4hef ey | dnaatiagthel lisf iorinwsittaicdfin R t%op1 pl ate 4

whi ch is necessary on _the insertion into, the tra enin . [S is
st r 3t ed TR Do BT ROE AT GIE (e aBsePSr ey G WARIROR 6) Heans of
ki nk poi nt sgjoviRel 5 OrROVES ATheldrobeas 49 dlibe cgreomess dBalBkhliBror rows of
smal | -calibre bores can also be provided. The groove 45 can be reﬁlaced by

one slit obolps eaplalsalbetyravided. Tlse gThevhdobsars bearspdhswd by gemelait ed by a

st anpi ng and shapi (;i.n .. 10 workstep). The barb 6 shown in Fig. 9 has
an upper ed%ggl%p?‘g@r]@’dﬁne?gﬁﬁy stanmpi ng and an outer side shaped by

punching with a mddle part 62 with a projecting inclination. The barbs 6
of 19U e P 8 €20:09:098] BSCLBL Der D Sl pccor dancs i LS. O
\?VI d%ﬁ Wiok N b 26! RE8 WishYe SXLeRTiNFiQVEThis hANISHELEHSN sAf0 the guide TinD

generated by stamping and an outer side shaped by punching with a

middle part 62 with a projecting inclination. The barbs 6 of Figures 5

and 6 can be replaced by barbs 6 in accordance with Fig. 9. Only one

such barb 6 can also be prbvided in the middle of the guide limb 5,

15  with it advantageously extending over a large region of the guide imb

width.



-11- dains 1. Atray valve (1) for a tray colum, with an opening (2) in a
tray (10) for a vapour passage, the opening having a rim(20), and a 5
val vé body (3) which is nade to match the rimof the opening and includes a
top plate (4) and vertically dowwardly directed guide linbs (5) at the
edge.of this plate, with the guide linbs having barbs (6) to anchor the
val ve body to the rimof the opening, with the plate edge - optionally with
the exception of 10 dinple-like, dowwardly directed raised portions (40) -
|l ying on one plane, the plate plane, and with the outer surfaces of the
gui de linbs each containing a stroke region (50) which is perpendicular to
the plate plane, characterised in that a naterial and a shape are sel ected
for the 15 vaygpdody with respect to its insertion.into the tray opening
(2) such that aresilient deformation, and optionally partly plastic
deformation, results on the insertion which is largely limted to the top

plate in the florm aftrgnvalRedl fforrchiap@ohand, with AatopaRing fBfiardmbiyon at the
i nserted val ve body can be reversed, with tﬁe, 20 exception of a slight
resi dual def or mat i G¥) o2 yarappPresagtetho pperineckavng® rine(3Wpanta e, with

weakened pgrtions, bR .t f f oves |its. or bores,

bei ng abl egt 0 be p‘FEIolglé 3§§9R§i \%‘PF‘(%[ {SO%QSFE{’;H‘%}%P%%F&E} ?qﬁjﬁépeéup%r mat i on of
the upward archi ngandinélndes astent plate @) ahldeverabyiy Bedvnhwaddl?dirbeteday val ve
i n accordance with c| ailirpﬁéé (%har acterised in that _the barhs (6) are

arranged at two gﬁ@éel At Weaageal this plateppishithe gudde Hankhot her; t hat
each barb is made j8yihB&FBENES to anchor the valve body to the rim of the

opening, with the plate edge - optionally with the exception of
10 dimple-like, downwardly directed raised portions (40) - lying on
one plane, the plate plane, and with the outer surfaces of the
guide limbs each containing a stroke region (50) which is
perpendicular to the plate plane,
characterised in that a material and a shape are selected for the
15 valve body with respect to its insertion into the tray opening (2)
such that a resilient deformation, and optionally partly plastic
deformation, results on the insertion which is largely limited to
the top plate in the form of an upward arching; and in that any
deformation at the inserted valve body can be reversed, with the
20 exception of a slight residual deformation, by an application of
force onto the top plate, with weakened portions, for example in
the form of grooves, slits or bores, being able to be provided in
the top plate which facilitate a formation of the upward arching

on the insertion of the valve body.

25 2. A tray valve in accordance with claim 1, characterised in that
the barbs (6) are arranged at two guide limbs (5) diametrically
opposite to one another; that each barb is made in the manner

of a tab or tongue with a) a straight upper edge (610} or a planar



of a tab or tongue with a) a straight upper edge (610) or a planar -12-
upper side surface (61) which lie parallel to the plate plane such that the
stroke region (50) is clearly upwardly bounded and b) an outer side surface
(62) with a projecting incline, wherein the guide linbs (5) each bear- at

| east. one barb (6) at or 5 between vertijgal edges (51). 3. Atray valve in
accordance with claim1l1l or claim2, characterised in that the rim(20) of
the opening is quadrangular; in that the top plate (4) correspondingly has
four straight edge wppkrssifd burfad2)61)ywhiphdie pacpuiled tahigt platerplahatsuthe

guadrangl es are 10 preferably rectangles qr are trapezjuns w.th

approxi mately the @ﬁgﬁgeﬁgm)r&&d?ﬁ'ﬁ&l (g‘g’flﬁ ‘ﬂe?ﬁQSPHW%&LB‘énFiFmd(@) are
aligned parallel tsﬁagﬂeeraﬁa&aaﬂaee%@)%&n%ﬁﬁwéétirpgéwiﬁ@gle sides (21);
and in that gaps (71, 71", 72', 72") are provided between the guide |inbs

and the rins (21, 22hensin the gupenlimys (Shehabhbearsatlenst ent badigds) {51 of t he
gui de |i nbs:. spanni W.th respect t t hese gaps, two rectangles over the
hei ght (h) SE'of the <17 OK&" vpg%?sagﬁ g?%%”and per pendi cul ar thereto, the

| argest diagonal (D) of said two rectangl es being shorter than the | ength

(S) of the cogres | ' wi A : ' bet ween
20 the Iengt-ho%f tﬁg rb’mn‘%'sh:';“'ldg1 g%%?fléég%gl %Fggolngﬁaa#é@e%'dév%%r%g%&gg ger than
0.3 mm preferably ia that tiee ofin 2@ widhd opamirg isAquadrgnygalare in nhactloy dance

wi th any one of the clains t the valve body (3)

i s nmade froma netdPP %@éﬁ}ﬁégg%cﬁgg{ﬁ i e%%e%r%g]é% ?S&‘? std¢s Gdi de 1 nbs
(5) and 25 preferabjy 1@3hl dg RAEPENLIE) iPfifatRAR Ghalirafge@iirkguous pi ece of
10 preferably rectangles or are trapeziums with approximately the
shape of rectangles; in that the guide limbs (5) are aligned
parallel to one another and to the short quadrangle sides (21);
and in that gaps (71', 71", 72', 72"} are provided between the
guide limbs and the rims (21, 22) of the opening, and the
15 vertical edges (51} of the guide limbs spanning, with respect to
these gaps, two rectangles over the height (h) of the stroke
regions (50) and perpendicular thereto, the largest diagonal (D)
of said two rectangles being shorter than the length (S) of the
corresponding rim side (22); and in that the difference between
20 the length of the rim side and the said diagonal has a value

larger than 0.3 mm, preferably a value of around 1 mm.

4. A tray valve in accordance with any one of the claims 1 to 3,
characterised in that the valve bady (3) is made from a metal
sheet by shaping; the top plate (4}, the guide limbs (5} and

25 preferably all the barbs (6) are parts of a contiguous piece of
sheet metal (31; 32) and the shaping includes a stamping of the
sheet metal or a cutting of the sheet metal and a plastic
shaping, in particular bending or punching of the piece of sheet

metal.



sheet nmetal (31; 32) and the shaping includes a stanping of the sheet netal
or a cutting of the sheet netal and a plastic shaping, in particular
bendi ng or punching of the piece of sheet netal. -13- 5. Atray valve in
accordance with any one of the clains 1 to 4, characterised in that a
material can be used froma plurality of material types for the production
of the valve body (3), nanely the fqollowing material types: unalloyed
steel, low alloyed and alloyed steé¢ ﬁ% in particular stainless steels or
special steels, light netals, high-resistance netals and alloys, plastics,

ceram c mat er imlray alwahlacesrdzaiceanitiaady foinErdf thelckHigisCeth gonposi te
materials, in particular, carbon fibre rei rce(g corrp05|a§’1 terials. 6. A
T ty o

tray valve in & deried in that Maﬁfﬁéalc%n RE & Py haracteri sed

in that the thIrﬁésﬂa%ﬁt}qfestfbﬁtﬁeogrdmmhsn(mh@aave bou§l(9p damdifpe range from
0.5to 3 mm in that the area openin or the vapour passage has

a value in the thaﬁ‘é@"flﬂgrﬁla’@ﬂgl t¥pespoo ?rtﬁelt oxed @it h of the barbs
6) h | th hei ght (h f
(6) has a val ug, ga% 19,3098 'EE&ﬂt%gteﬁﬂleéQ s ggéc%l e height (h) o

the stroke regio ger an 5 and preferably
havi ng a val ue light mirdalsahigh- ffram\aﬂmt melslsrmd FlloyA, nﬁﬁhmd ¢em111ihe i nsertion

of val ve bodi e%’nzgtt%kig{lsn%%\évteﬁeastgﬁ?g ergl r%%%% %Swet h claim1,

characterised in artle |s orce R oan upward archi ng by
application of mateﬁals;e‘n(parbcmllaechthrpﬁlmteare(xﬂ))rceﬁorrommmml e of a force
i npact by rrearhslat%gia?s bl ow, such that the barbs are pivoted into the inner

6. A tray valve in accordance with any one of the claims 1 to 5,
characterised in that the thickness of the top plate (4} has a
value in the range from 0.5 to 3 mm; in that the area of the
opening (2) for the vapour passage has a value in the range from
500 to 2000 mm?; in that the length of the barbs (6) has a value
in the range from 2 to 10 mm; and in that the height (h) of the
stroke region (5) is larger than 5 and smaller than 20 mm,

preferably having a value in the range from 7 to 15 mm.

7. A method for the insertion of valve bodies (3) into the tray
column in accordance with claim 1, characterised in that the
top plate is forced to form an upward arching by application of a
force onto the top plate (4), for example of a force impact by
means of a blow, such that the barbs are pivoted into the inner
region of the opening and the guide limbs and their barbs
penetrate into the opening while carrying out a snap-in
movement,

wherein a first guide limb (5) is advantageously introduced into



region of the opening and the guide |linbs and their barbs penetrate into
the opening while carrying out a snap-in novenent, wherein a first guide
linb (5) is advantageously introduced into -14- the opening (2) provided for
t he vapour passage before the force effect, the second guide linb is set at
its barb (6) onto the rim (20) of the opening and is acted on by the force
above the second guide linb. 8 A nethod in accordance with claim?7,
characterised in that the valve bodfes (3) are inserted sinultaneously and
Wi thout exerting a force inpact using a pressing device with a respective

group of adj aceié opémiviga) pesidel) for the Papm@iheissape defRE daogacei th claim 7 or
claim8, characterised in that E)'l stic def,ormagbi on created on the upward
ar chi ng of t he <Hegp i sgcondguily 15 $5t At & RarPUBhaRt YreddMvex arch is

reversed at | ez®tofitAe BREAINgddRlacdled SRR RietfbAG bR tReddl e regi on of the
top plate is exerted using a tool.
second guide limb.

8. A method in accordance with claim 7, characterised in that the
valve bodies (3) are inserted simultaneously and without
exerting a force impact using a pressing device with a respective

group of adjacent tray valves {1).

9, A method in accordance with claim 7 or claim 8, characterised
in that plastic deformation created on the upward arching of the
top plate (4} in the form of an upwardly convex arch is reversed
at least in part in that a force acting on a middle region of the

top plate is exerted using a tool.





