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This invention relates to apparatus in which 

gases or vapors are passed into contact with 
liquid ?lms ?owing over packing composed oi! 
a plurality or vertical sheet elements arranged 

5 transversely in superimposed tiers, such for ex 
ample, as in gas washing tor the removal of solid 
matter and/or’ undesired gaseous constituents. 
the absorption of gases in liquids, the cooling of 
liquids, distillation, recti?cation, or chemical re 

re actions in whichintimate contact between gas 
sons and liquid reactants is desirable. r 

'In such apparatus it is important that sub 
stantially the whole of the liquid should ?ow 
down the surface of the packing in ?lm form 

15 tion since the free fall of liquid between the 
elements, hereinafter referred to as cascading, 
results in a serious loss of e?lciency. 
According to the present invention, apparatus~ 

of the kind described includes means for deliv 
20 ering liquid in ?lm formation to the packing ele 

r'nents, comprising collectors consisting or two 
or more closely adjoining files or rows or parallel‘ 
inclined sheets arranged one behind the other, 
adjacent rows being inclined in opposite direc-‘~ 

25 tions and adjacent sheets in each row being in 
clined to such an extent that there is no vertical 
passage between them, so that liquid delivered 
from above the said collectors ‘is distributed over 

v‘both sides of the subjacent packing elements 
30 without appreciable cascading and without sub 

stantially restricting the flow of gas or vapor. 
The collector sheets may be used in conjunc 

tion with any approved form of distributor to 
deliver the liquid on to the ‘uppermost tier ‘of 

35 the packing, the sheets being inclined to such an 
extent that there is no vertical passage between 
adjacent sheets in each row. The lowermost 
edges of the sheets must be so placed relative 
to the uppermost tier of the packing elements 

40 that the liquid falling from the collector sheets 
is directed on to the surface of the packing; thus 
the lowermost edges of the sheets may touch the 
top of the packing elements, or if desired the 
sheets may be made integral therewith. It is 

45 important that the rows of sheets should adjoin 
as closely as possible since otherwise the gaps 
would permit a free fall of liquid through the 
packing. . I 

‘ The packing may be composed of a plurality 
50 of vertical metal sheet elements arranged trans 

versely in superposed tiers, and each tier may 
interlock with adjacent tiers by means of slits in 
the component vertical sheets, the whole or part 
of the tongues formed by the slits at the top of 

55 each oi.’ the sheets forming each tier being in 

clined alternately in opposite directions to term 
collector sheets. \ ' ~ 

The width of the collector sheets is preferably ' 
small compared with the width 0! the subjacent 
‘packing elements to which they deliver liquid, 5 
so‘ that the liquid is distributed substantially 
uniformly over botl‘ sides 01 the said packing 
elements. Collector sheets may berprovided at 
the top of each tier oi' packing elements, and this 
is especially advantageous when high rates 0! 1o 
liquid ?ow are used, since otherwise the liquid ' 
is liable to cascade instead of ?owing from tier‘ 
to tier in ?lm‘iormatlon. 
The invention is illustrated in the accompany 

ing drawings in which: 
Fig. l is an elevation of several tiers of 

elements ~and collectors embodying this inven 
tion. . > ‘ - 

Fig. 2 is a perspective view of portions of three 

15 

of the packing elements and collectors belong- go I 
ing to three separate tiers of the elements shown 
in Fig. l, . 

Fig. 3 is a perspective viewof a modi?ed form 
of the invention, and > 

Figs. 4 and 5 are end elevations or pro?le 
views of modi?ed forms of collectors. ' 

Referring to the drawings, more particularly , 
to Figs. 1 and .2, the packing comprises a num 
ber of vertically disposed rectangular plane sheet 
elements 1 of suitable metal, such as aluminum, 30 
arranged» in superposed tiers, the elements in 
each tier being substantially parallel to one an 
other and arranged in contact with and trans 
versely to those in the next tier, said elements 
being provided with equally ‘spaced slots 2 along‘ 86 
their upper and lower edges. . ‘ ' 

As has been previously emphasizedran impor- ~ 
tant feature of this invention resides in the pro 
vision of means for‘ ‘delivering liquid in ?lm 
formation to the packing elements in such a way 40 
that cascading is minimized and, maximum ef 
?ciency is attained without substantial restric 
tion of the ?ow of gas or vapor. In the present , 
instance, such liquid delivery means comprise 

25 

collectors'or collectingplates or sheets 3, which 45, 
receive'the liquid, preferably from a liquid dis 
tributor, not shown, and deliver it to the packing 
elements i. In the example illustrated, collect 
ors 3 are formed from tongues of metal i'ormed 
by the slots ‘2 in the upper edge of each packing 50 
element I, the tongues being bentalternately 
in opposite directions and to such a degree that 
their uppermost edges 6 lie over the vertical 
subadjacent elements of the packing when the ' 
packing is assembled by interlocking. the slots 3 55 
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in the upper edges of the elements I in one tier 
with the slots 2 in the lower edges of the ele 
ments in another tier. Thus a plurality of 
closely adjoining rows or ?les of substantially 
parallel inclined collector sheets 3 are provided, 
adjacent rows being inclined in opposite direc 

' tions and in such a way that the vertical pas 
sages between the packing elements are substan 
tially completely masked, so that liquid delivered 
from above the said collector sheets is distrib 
uted in ?lm formation over both sides of the 
subadjacent packing elements without appreci 
able cascading and without substantially re 
stricting the ?ow of gas or vapor. In the ex 
ample illustrated, the collector plates 3 are made 
integral with the packing elements I. but they 
can be made separately and when so made, the 
lowermost edges of the collector sheets may 
touch the top of the packing elements, but in 
any event the lowermost edges of the collector 
sheets must be so placed relative ‘to the upper 
most edges of the packing elements that the liq 
uid falling from the collector sheets is directed ' 
on to the surface of the packing. 
The tongues or collector sheets 3 areinclined 

alternately in opposite directions and the width 
of said collector sheets is preferably small com 
pared to the vwidth of the subadjacent packing 
elements to which they deliver liquid because this 
results in the liquid being distributed substan 
tially uniformly over both sides of said packing 
elements. ' 
In Figs. 1 and 2, collector sheets 3 are provided 

at the top of each tier of packing elements and 
this arrangement has certain de?nite advan 
tages, but it is not necessary within the broad 
scope of the invention and the collectors can be 
eliminated ‘from the packing elements in the 
tiers below the uppermost, as in Fig. 3. In Fig. 3 
the packing elements I e and I” are plain, the ele 
ments in the upper tier resting on or being in 
contact with the transversely arranged elements 
of the subadJacent tier, there being no inter 
locking of the elements in the two tiers. The 
collector sheets 3b of Fig. 3 are inclined altemate 
ly in opposite directions and small in width- as 
compared to the width of the subadJacent pack 
ing elements I”, as in Figs. 1 and 2. 
In Figs. 1-3 inclusive, the collector sheets are 

‘plane in cross-section or pro?le, ,but it is ob-~ 
vious that these collectors may ‘have various 
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pro?les, two examples of which are illustrated 
in Figs. 4 and 5, Fig. 4 showing curved or con 

, vex collector sheets 1° and Fig. 5 showing op 
positely curved or concave collector sheets 34, 
it being understood that the lower edges of these '5 
collector sheets direct liquid to the upper edges 
of subadjacent packing elements. 

It is to be understood that the invention is 
not limited to the exact construction and ar 
rangements shown and described and that va- '10 
rious modi?cations can be made without de 
parting from the spirit and scope of the inven 
tion as de?ned in the appended claims. 
What is claimed is:— . ' 

1. Apparatus for treating gases or vaporswith 15 
liquids, comprising a packing composed of a 
plurality of vertical sheet elements arranged 
transversely in superposed tiers, and means for 
delivering‘ liquid in ?lm formation to'said ele-_ 
ments comprising collectors consisting of two 
or more closely adjoining rows of parallel in- 
clined sheets, adjacent rows being inclined in op 
posite directions and adjacent sheets in each 
row being inclined to such an extent that there 
is no vertical passage between them, the bottomv 
edges of the collector sheets being substantially 
parallel to the top edges of the subadjacent 
packing elements so that liquid delivered from 
above the said collectors is distributed over both 
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sides of the subjacent packing elements with- 30 
out appreciable cascading and without substan 
tially restricting the ?ow of gas or vapor. 

2. Apparatus as claimed in claim 1, in which 
the width of the collector sheets is small com 
pared with the width of the subjacent packing 35 
elements to which they deliver liquid so that 
the liquid is distributed substantially uniformly 
‘over both sides of the said packing elements. 

'3. Apparatus as claimed in claim 1, in which 
collector sheets are provided at the ,top of each 40 ' 
tier of packing elements. 

4. Apparatus as claimed in claim 1, in which 
the collector sheets are integral with the packing 
elements. 

5. Apparatus as claimed in claim 1, in which 45 
the packing elements interlock by means of slits 
and the tongues thus formed are bent alter 
nately in opposite directions to form the collector 
sheets. 
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