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ABSTRACT OF THE DISCLOSURE 
This invention is directed to an apparatus for creating 

a uniformly thin curtain of falling liquid comprising a 
substantially elongated porous member having converg 
ing side surfaces terminating at an elongated terminal 
edge which may be pervious or impervious. Means are 
provided for delivering liquid either to and through said 
member or liquid along the converging side surfaces dur 
ing the flow of gas to and through the porous member for 
in each case creating a thin curtain of the liquid as it de 
parts from the thin edge. The elongated member may be 
of a linear construction for coating planar web material 
or may be circular for coating tubular stock. In keeping 
with another aspect of the invention a pair of elongated 
members which are not necessarily porous define a gap 
therebetween and expandable means are provided for ad 
justing the gap by being energized from a source of elec 
trical potential to vary the thickness of the curtain issuing 
from the gap. 

-anarcaea snarro 

One particular use of the novel apparatus of this inven 
tion, for example, is to create a continual uniform falling 
curtain of liquid coolant for treating wax coated web 
material. 
At present, it is conventional to support a weir-like 

structure above and transverse to a wax-coated sheet or 
web of material. Such conventional weir-like structures 
usually include an overflow weir which directs a cooling 
medium, such as water, to a delivery chute. The delivery 
chute delivers the overflow of the cooling medium in a 
sheet or stream upon the wax coated web or sheet of ma 
terial as the material is conveyed beneath and beyond the 
weir-like structure. 
The sheets or streams of coolant issuing from these 

conventional weir-like structures are generally difficult to 
control, and are susceptible to parting along the distance 
spanned by the streams, particularly at low rates of flow. 
A further disadvantage of such conventional weir-like 
structures is the relatively complicated and expensive con 
struction of the structures. 

It is, therefore, an object of this invention to provide 
novel apparatus for creating a planar curtain of falling 
liquid which is uniform with respect to the distance 
traversed by the apparatus, and the speed at which web 
is conveyed beneath and beyond the apparatus. 

It is a further object of this invention to provide novel 
apparatus for creating a tubular curtain of falling liquid 
for uniformly coating an external surface portion of a 
continuous tubular member as the member is conveyed 
through the apparatus at a relatively constant speed. 
A further object of this invention is to provide novel 

apparatus for creating a uniformly thin curtain of falling 
liquid which eliminates the need for complicated and 
expensive components, and is relatively simple in both 
construction and operation. 

Still another object of this invention is to provide novel 
apparatus for creating a uniformly thin curtain of falling 
liquid comprising a substantially elongated porous mem: 
ber having a substantially elongated edge portion, and 
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2 
means for delivering liquid toward the edge portion for 
creating a relatively thin and uniform falling curtain of liquid. 
A further object of this invention is to provide novel 

apparatus for creating a uniformly thin tubular curtain 
of falling liquid comprising a substantially circular porous 
member defining an opening and terminating in a gen 
erally circular edge portion, and means for delivering 
liquid toward the edge portion for creating a relatively 
thin and uniform tubular curtain of liquid. 
Another object of this invention is the provision of 

novel apparatus for creating a uniformly thin curtain of 
liquid including a substantially elongated porous member, 
the member having surfaces converging toward an elon 
gated edge portion and a trough for directing liquid to 
and through the porous member. 
Another object of this invention is to provide novel 

apparatus of the type immediately above-described in 
which the converging surfaces are each outwardly con 
cavely curved or inwardly convexly curved adjacent the 
elongated edge portion of the porous member. 
Another object of this invention is to provide a novel 

apparatus of the type above-described in which the elon 
gated edge portion terminates in a relatively sharp, im 
pervious elongated edge. 
A further object of this invention is to provide novel 

apparatus for creating a uniformly thin curtain of failing 
liquid including porous means, the porous means termi 
nating in an elongated edge whereby liquid urged through 
the porous means issues from the elongated edge in a 
relatively thin and uniform falling curtain of liquid, and 
means for preventing contraction of the liquid curtain 
along the length thereof, the contraction preventing means 
including at least two members spaced along and project 
ing substantially beyond the elongated edge. 
A further object of this invention is to provide novel 

apparatus for creating a uniformly thin curtain of falling 
liquid comprising first and second porous means of dif 
ferent porosities, one of the porous means including a 
substantially elongated porous member having an elon 
gated edge, a liquid manifold in fluid communication 
with the first porous means and a gas manifold in fluid 
communication with the second porous means. 

Still another object of this invention is to provide novel 
apparatus for creating a uniformly thin curtain of falling 
liquid comprising first and second elongated members de 
fining therebetween an elongated gap and a conductive 
element seated in the gap whereby the gap can be adjusted 
in size by energizing the conductive element through a 
source of electric potential. 
With the above and other objects in view that will here 

inafter appear, the nature of the invention will be more 
clearly understood by reference to the following detailed 
description, the appended claims and the several views 
illustrated in the accompanying drawing. 

In the drawing: 
FIGURE 1 is a top perspective view of a novel appara 

tus constructed in accordance with this invention, and ill 
lustrates a generally elongated porous member supported 
above and transverse to a moving web of material having 
a wax coated surface, a curtain of liquid falling from the 
elongated member and means for preventing contraction 
of the falling curtain along the length of the porous mem 
ber. 
FIGURE 2 is an enlarged transverse sectional view 

taken along line 2-2 of FIGURE 1, and more clearly 
illustrates the porous member, a trough formed in the 
porous member and a manifold for directing liquid to the 

to pools member. 
FIGURE 3 is a fragmentary top schematic view, and 

illustrates a plurality of the porous members joined in end 
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to-end relationship, and a manifold for directing liquid to 
each of the individual porous members. 
FIGURE 4 is a transverse sectional view of another ap 

paratus for creating a falling curtain of liquid similar to 
the apparatus of FIGURE 2, and illustrates a porous 
member having converging surfaces which are each out 
Wardly concavely curved adjacent a lowermost edge of 
the porous member. 
FIGURE 5 is a transverse sectional view similar frn 

FIGURE 4, and illustrates another porous member hav 
ing converging surfaces which are each inwardly convex 
ly curved adjacent a lower impervious edge of the member. 
FIGURE 6 is a fragmentary perspective end view of 

another apparatus for creating a uniform curtain of fall 
ing liquid, and illustrates a pair of converging members 
defining an elongated gap therebetween and an electrically 
conductive element seated in the elongated gap. 
FIGURE 7 is an enlarged fragmentary transverse sec 

tional view taken through the apparatus of FIGURE 6, 
and more clearly illustrates the conductive element seated 
in the elongated gap between the converging members. 
FIGURE 8 is a transverse sectional view of an ap 

paratus similar to the apparatus illustrated in FIGURE 
4, of the drawing, and illustrates a manifold for directing 
a gaseous medium into a trough of a porous member, 
and a gate member at either side of the pervious member 
for directing a liquid medium against exposed wall Sur 
faces of the porous member. 
FIGURE 9 is a transverse sectional view of another 

apparatus for creating a uniformly thin curtain of falling 
liquid, and illustrates two porous elongated members of 
different porosities and a manifold in communication with 
each of the two porous members. 
FIGURE 10 is a transverse sectional view of another 

apparatus for creating a curtain of falling liquid, and il 
lustrates a porous elongated member and a pair of mani 
folds both in fluid communication with the porous mem 
ber. 
FIGURE 11 is a transverse sectional view of another 

apparatus similar to the apparatus of FIGURES 9 and 
10, and illustrates porous members of different porosities 
and a manifold in fluid communication with each of the 
members. 
FIGURE 12 is a top perspective view of another ap 

paratus of this invention, and illustrates a generally cir 
cular porous member terminating in a downwardly di 
rected edge, a continuous tube being conveyed downward 
ly through the member and a falling tubular curtain of 
liquid being applied to the exterior surface of the tube. 
FIGURE 13 is an enlarged transverse sectional view 

taken along line 13-13 of FIGURE 12, and more clearly 
illustrates the tubular curtain of liquid being applied to 
the exterior surface of the tube. 
FIGURE 14 is a top perspective view of another ap 

paratus, and illustrates a generally elongated porous mem 
ber supported above and transverse to a moving web of 
material and a curtain of coating liquid falling from the 
porous member and coating the moving web. 
An apparatus constructed in accordance with this in 

vention for creating a uniformly thin curtain of falling 
liquid is best illustrated in FIGURES 1 and 2 of the draw 
ing, and is generally designated by the reference numeral 
10. The apparatus 10 comprises a substantially elongated 
porous member 1 of a substantially triangular cross-sec 
tional configuration (FIGURE 2) having a top wall or 
surface 12 and two downwardly, converging walls or Sur 
faces 13, 14. The porous member 1 is illustratively con 
structed from porous carbon but may, for example, also 
be constructed from porous ceramic, porous plastic or 
sintered metal. A trough 5 opens upwardly through the 
surface 2 of the porous member 1i, and extends substan 
tially the entire length of the porous member 1 but termi 
nates short of the ends thereof. 
A liquid manifold ió is bonded or otherwise conven 

tionally secured to the upper surface 12 of the porous 
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4 
member 11. A seal or gasket 17 can be seated between 
the upper surface 12 of the porous member 11 and a 
lowermost surface 18 of the manifold 16 to prevent the 
leakage of liquid in a known manner. A conduit 20 is 
secured in a threaded opening 21 (FIGURE 2) of an 
elongated bar or plate 22 of the manifold 16. The con 
duit 20 is placed in liquid communication with a source 
of pressurized fluid coolant such as water, by, for exam 
ple, connecting the conduit 20 to a conventional water 
a. 

The apparatus 10 is supported transverse to and above 
a sheet or web of material S having an upper wax coated 
surface W. The sheet S is preferably constructed from 
paperstock material, but may be of any type material 
which has a wax coating which is to be made glossy by 
administering a sudden chill to the wax. Such wax coated 
sheet S is conveyed in a conventional manner toward and 
beneath the apparatus 10. The wax W is applied to the 
sheet S just prior to the approach of the sheet material 
directly beneath a relatively sharp, elongated edge 23 
of the porous member 11. 
Water is admitted to the trough 15 at normal main pres 

sure through the conduit 20 and penetrates through the 
pores of the porous member 11 and issues or departs the 
sharp edge 23 in a very thin, uniform, vertical curtain C. 
This falling curtain of water C inpinges against the rela 
tively hotter wax coated surface W and administers a 
sudden chilling to this surface to produce the glossy ap 
pearance of the sheet material S. The sheet material S is 
then wound upon a roll R in a conventional manner. 
Any tendency for the falling curtain of water C to 

contract or part interiorly of the distance spanned by 
the curtain C, i.e., the transverse width of the sheet S and 
the length of the porous member 11, is prevented by a 
pair of identical outriggers 24, 24. Each of the outriggers 
24, 24 is substantially cylindrical, slender rod having a 
body portion 25 and an uppermost end 26 offset with 
respect to the body 25 at an approximate angle of 90. 
These offset ends 26 of the outriggers 24 are each secured 
to the ends (unnumbered) of the porous member 11, or 
alternatively, the outriggers 24 can be secured to the ends 
of the head or plate 22 of the manifold i6 in any con 
ventional manner. Each of the outriggers 24 lies in a 
plane which bisects the angle defined by the converging 
surfaces 13, 14 of the porous member 1 (FIGURE 2), 
and each is substantially normal to the lower surface 18 
of the plate 22. 
As the curtain of water C issues from the edge 23 of 

the porous member 11, the curtain C continually falls 
in a vertical unbroken pattern along the entire length 
of the outriggers 24, 24 and contracts laterally or trans 
versely only after the curtain C passes beyond the lower 
most extremities of the outriggers 24. Since the outriggers 
24, 24 each project beyond the sheet of material S no 
contraction of the curtain C occurs between the time the 
water issues from the edge 23 and the time the water 
strikes the wax coating W. Thus, the resultant falling cur 
tain of water C is extremely stable, extremely uniform 
in thickness, relatively free of ripples, and is of a sub 
stantially lower velocity than curtains created by con 
ventional weir-like structures, 
AS has been heretofore noted, the elongated porous 

member 11 is illustratively constructed from porous car 
bon. However, since it is not always possible to obtain 
porous carbon in sufficiently long units, a required length 
can be built up from a series of individual porous carbon 
members secured in end-to-end relationship, in a manner 
shown in FIGURE 3 of the drawing. Each of three units 
27, 28 and 30 is identical to the apparatus 10 of FIG 
URES 1 and 2 with the outriggers 24, 24 omitted for pur 
pose of simplicity of illustration. Each of the units 27, 
28 and 30, is approximately one foot long and an identical 
gasket 31 is seated between adjacent ones of the units 
27, 28 and 30. The gaskets 31 are each preferably con 
Structed from blotting paper, but may also be constructed 
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from metal, rubber or plastic material having a thickness 
of approximately 42 of an inch. The gaskets 31 insure 
intimate contact between adjacent units and thus avoid 
any interruption of the falling water curtain at the abut 
ting ends of the units. This arrangement also has the ad 
vantage of permitting the replacement of any one of the 
three units 27, 28 and 30 in the event one of these units 
becomes obstructed or clogged. 
The gaskets 3 each preferably have a transverse cross 

sectional configuration identical to the transverse cross 
sectional configuration of the porous member 1. That 
is, the gaskets 31 each include converging sides and an 
upper cutout portion complementing the trough 15 of the 
porous member 1. Thus, water introduced into each of 
the units 27, 28 and 30 flows freely between these units. 
If it is desired to control the amount of water or other 
liquid issuing from the individual units 27, 28 and 30, the 
gaskets 31 between these members are not provided with 
cutouts corresponding to the cross-sectional shape of the 
trough 15 but are instead constructed to cover the en 
tire triangular end area of the units 27, 28 and 30. In 
this case, the gaskets 31 are also preferably constructed 
of metallic or rubber material to prevent the flow of 
liquid from one of the units into either of the remaining 
two units. By selectively adjusting the liquid pressure in 
the individual units 27, 28 and 30 through appropriate 
valve mechanisms, the portion of the falling curtain of 
water issuing from each of these units can be selectively 
increased or decreased during the chilling operation. 
Another apparatus for creating a uniformly thin cur 

tain of falling liquid coolant, such as water is illustrated 
in FIGURE 4 of the drawing and is generally designated 
by the reference numeral 40. The apparatus 40 comprises 
a substantially elongated porous member 4 constructed 
from porous material, such as porous carbon or sintered 
metal. The porous member 4 includes an upwardly open 
ing elongated trough 42 of a substantially U-shaped 
cross-sectional configuration, and a pair of downwardly 
converging side walls or surfaces 43, 44 terminating 
abruptly at a relatively sharp elongated edge 45. The con 
verging surfaces 43 and 44 are each outwardly concavely 
curved at 46 and 47 respectively, adjacent the longitudinal 
edge 45. 
A manifold 48 comprising a plate or head 49 and a 

conduit 50 is bonded or otherwise conventionally secured 
to an upper surface 51 of the porous member 41. The 
manifold 48 is identical to the manifold 16 of FIGURES 
1 and 2 of the drawing, and is adapted for connection 
to a conventional source of pressurized liquid coolant. 
If desired, a seal such as the seal 7 of FIGURE 2 may 
be positioned between the plate 49 of the manifold 48 
and the porous member 41, and the porous member 41 
may be provided with outriggers at opposite end portions 
thereof, such as the outriggers 24, 24 of FIGURE 1. 
Another apparatus 52 (FIGURE 5) for creating a 

uniformly thin curtain of falling water or liquid com 
prises a substantially elongated porous member 53 con 
structed from porous carbon or sintered metal. The po 
rous member 53 includes an elongated trough 54 of a 
substantially U-shaped configuration opening upwardly, 
outwardly through an upper surface 54 of the member 
53. Elongated side walls or surfaces 56, 57 of the porous 
member 53 converge downwardly and terminate at an 
elongated edge portion 58. The converging surfaces 56 
and 57 of the porous member 53 are each outwardly 
convexly curved at 59 and 60 respectively adjacent the 
elongated edge portion 58. An elongated impervious ele 
ment 6 extends the entire longitudinal length of the po 
rous member 53. The impervious member 61 is prefera 
bly constructed from metallic material, and is either ad 
hesively bonded in a groove (unnumbered) formed in the 
edge portion 58 of the porous member 53 or the material 
forming the porous member 53 is molded to the element 
62 during the manufacture of the porous member 53. 
A manifold 62 having a head or plate 63 and a conduit 
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6 
64 is secured to the upper surface 55 of the porous mem 
ber 53 in a manner heretofore described. The conduit 64 
places the trough 54 of the porous member 53 in liquid 
communication with a pressurized source of coolant ma 
terial, such as water, in a manner heretofore described 
in the consideration of FIGURES 1 and 2 of the draw 
ing. If desired or found necessary, the apparatus S2 may 
also be provided with a seal between the head 63 and 
the porous member 53. 
Another apparatus for creating a uniformly thin cur 

tain of falling liquid in accordance with this invention is 
illustrated in FIGURES 6 and 7 of the drawing, and is 
generally designated by the reference numeral 65. The 
apparaius 65 comprises a pair of elongated, downwardly 
converging, impervious members 66 and 67. Edges 68 
and 69 of the respective impervious members 66 and 67 
define therebetween a generally elongated narrow gap or 
slot (unnumbered). An expandable element, which is 
preferably a conductive element or wire 70 is helically 
wound about the impervious member 66 of the apparatus 
65. The wire 70 is connected to a source of electric poten 
tial 71 in a conventional manner, and as the wire 70 is 
heated it will expand to increase or vary the width of 
the elongated slot (unnumbered) between the walls 68 
and 69. In this manner, water or other coolant introduced 
between the members 66 and 67 will flow through the 
elongated gap to form a thin curtain of falling fluid, and 
the thickness of this curtain can be varied by increasing 
or decreasing the potential output of the source 71. 
The wire 70 is illustrated being helically wound around 

the elongated member 66 but this wire 70 may also be 
wound only around the member 67, or wound alterna 
tively around both of the members 66 and 67. In addi 
tion, end plates (not shown) are preferably secure be 
tween the transverse edges (unnumbered) of the mem 
bers 66 and 67 to prevent water introduced between the 
members 66 and 67 from flowing laterally beyond these 
members. A manifold, such as any one of the manifolds 
i6, 48 and 62 can be secured between the uppermost 
longitudinal edges of the members 66 and 67 to introduce 
fluid into the volume defined by the members 66, 67 and 
the end walls (not shown) secured between adjacent 
transverse edges of these members. 
The apparatus heretofore described are each used for 

the primary function of creating a thin curtain of coolant 
Such as water or other suitable liquids, and directing this 
curtain of water against a surface of a moving sheet of 
material. However, it will be readily recognized that the 
porous members 1, 41, 53 and the impervious member 
or apparatus 65 can be employed for applying other liquid 
mediums. Such as lacquers, solvents or plastics directly to 
the Surface of a web of material passing beneath these 
members. In this case, the manifolds are connected to a 
pressurized source of coating liquid, as opposed to a 
Source of liquid coolant, and the coating liquid is forced 
to issue from the members in a generally uniformly thin 
curtain of falling coating liquid. Thus, apparatuses of 
FIGURES 1 through 7 can not only create a curtain of 
cooling liquid when employed in the manner immediately 
above-described, but can also form a curtain of coating 
liquid in the case of solvents or lacquers, and a thin cur 
tain or film in the case of plastics, in a manner to be de 
scribed hereafter. Furthermore, the apparatus 65 of FIG 
URES 6 and 7 can also heat the coating liquid prior to 
the formation of the curtain. In the case of relatively 
viscous coating materials and plastics, such heating is 
desirable and oftentimes necessary. 

It should also be particularly noted that the porous 
members 11, 4 and 53 can be similarly heated to heat 
viscous liquid within the respective troughs 15, 42 and 
54 prior to the formation of the falling coating curtain. 
To this end the porous carbon or sintered metal mem 
bers i, 41 and 53 can themselves be made part of an 
electrical circuit energized by a source of potential en 
ergy, in the manner considered during the description of 
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the apparatus 65. However, in this case, the need for an 
expandable element, such as the wire 70 is not necessary 
and the porous members themselves form the resistance 
element of the electrical circuit. This heating of the po 
rous members lowers the viscosity of the coating liquids 
including plastics, and permits local and immediate con 
trol of a coating process employing any one of the men 
bers 1, 45 or 53. 
As an alternative, the porous members 11, 4; and 53 

can be drilled longitudinally and heating wires inserted 
therein. 

During many conventional processes, it is necessary to 
form an aerated film by the mixing of a gaseous medium 
and a liquid, and depositing such an aerated film upon a 
moving surface, in much the same manner as the curtain 
C of FIGURE 1, is applied against the wax coating W 
of the sheet S. An apparatus 75 of FIGURE 8 is con 
structed primarily for the purpose of creating an aerated 
film or curtain and depositing such an aerated curtain 
onto a moving sheet or web of material. 
The apparatus 75 is similar to the apparatus 40 of FIG 

URE 4, and comprises an elongated porous member 76 
which is preferably constructed from porous carbon or 
sintered metallic material. The porous member 76 has 
a top surface 77 and a pair of downwardly converging 
walls or surfaces 78 and 79. Each of the converging sur 
faces 78 and 79 are outwardly concavely curved at 80 
and 81 respectively, and terminate at a relatively sharp, 
elongated edge 82 which extends the entire length of the 
porous member 76. A shallow U-shaped trough 83 opens 
upwardly through the surface 77 of the porous member 
76. 
A manifold 84 substantially identical to the manifold 

16 of FIGURES 1 and 2, is secured to the surface 77 of 
the porous member 76. A conduit 85 is threaded into an 
opening (unnumbered) formed on a plate or head 86 of 
the manifold 84. The conduit 85 places the trough 83 in 
fluid communication with a source of compressed air or 
other Such gaseous medium. If found necessary or de 
sirable, a suitable seal, such as the seal 17 of FIGURE 2, 
may be inserted between the plate 86 and the porous 
member 76 of the apparatus 75. 

Gates 87 and 88 are supported in a conventional man 
ner adjacent the respective converging surfaces 78 and 79 
of the porous member 76. The gates 87 and 88 are sub 
stantially as long as the porous member 76, and are pref 
erably closed at opposite ends thereof by an identical end 
wall 89 (only one of which is illustrated). The gates 87 
and 88 terminate in respective lower longitudinal edges 
90 and 91 which are spaced slightly from the converging 
surfaces 78 and 79 respectively of the porous member 76 
to establish a narrow gap or slot (unnumbered) which 
runs the Substantial entire length of the porous member 
76. 

Liquid L flows along the converging surfaces 78 and 79 
of the porous member 76 after passing beyond the lower 
longitudinal edges 90 and 91 of the respective gates 87 
and 88. This liquid L adheres by capillary action to the 
converging Surfaces 78 and 79 and flows downwardly 
toward the edge 82. At the same time, compressed air 
introduced into the trough 83 is forced through the nu 
merous pores of the porous member 76 and issues out 
Wardly therefrom along the elongated edge 82. As the 
air departs from the elongated edge 82, it mixes with 
the liquid L flowing down the converging surfaces 78 and 
79 of the porous member 76 to create a uniformly thin 
curtain of aerated fluid F. This aerated curtain of fluid F 
is, of course, deposited upon an exposed surface of a 
moving web or sheet in a manner substantially identical 
to that heretofore described with respect to FIGURES 1 
and 2 of the drawing. In addition, the porous member 76 
of the apparatus 75 can be provided with outriggers such 
as 24, 24 to prevent contraction of the fluid curtain F, 
and the porous member 76 can be heated in substantially 
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8 
the same manner as the porous members 11, 41 and 53, 
are heated to permit relatively free flow of the liquid L, 
when this liquid is of a relatively viscous nature. It 
should also be particularly noted that the porous mem 
ber 76 also performs the dual function of adjusting the 
width of the elongated gap or slot between the gates 87 
and 88 and the converging surfaces 78, 79 respectively 
when the porous member 76 itself forms a resistance ele 
ment in an electrical circuit. That is, the porous member 
76 will expand when heated to not only heat the liquid L, 
but also reduce the width of the elongated gaps to re 
duce the flow of the liquid L along the converging sur 
faces 78 and 79. 

Referring to FIGURE 9 of the drawing, an apparatus 
95 for creating a uniformly thin curtain of falling aerated 
fluid comprises a first elongated porous member 96 and a 
Second porous elongated member 97. Both of the porous 
members 96 and 97 are preferably constructed from po 
rous carbon or sintered metallic material. However the 
porosity of the first member 96 is substantially greater 
than the porosity of the second member 97. 
The first porous member 96 is substantially triangularly 

shaped in transverse section and includes a top wall 98, 
converging side walls 100, 01 and a relatively sharp, 
elongated lowermost edge 102. 
The porous member 97 is divided symmetrically along 

substantially the entire longitudinal length thereof, and 
each symmetrical portion of the porous member 97 in 
cludes a top surface 103, an internal wall 104 which is 
substantially normal to the top surface 103, an inclined 
inner wall or surface 185 and an inclined outer wall or 
surface 05. Each of the walls or surfaces 105, 106 of 
the porous member 97 and the walls or surfaces 100 and 
101 of the porous member 96 converge generally down 
wardly toward the elongated edge 102, as is clearly il 
lustrated in FIGURE 9 of the drawings. The inclined in 
ner and outer walls 105 and 106 respectively of the porous 
member 97 also terminate adjacent the elongated edge 
102 of the porous member 96. The outer surface or walls 
106, as well as the minute gap at the area of contact be 
tween these surfaces and the edges 100 and 101 of the 
porous member 96 are preferably sealed to prevent the 
loss of gas outwardly of the porous member 96 during 
the operation thereof as will appear more apparent here 
after. 
The porous member 96 is positioned between the in 

ner inclined walls 105, 105 of the porous member 97 
and the top surface 98 of the porous member 96 is posi 
tioned substantially at the junction of the walls 104 and 
105 of the porous member 97. In this manner, the top 
Surface or wall 98 of the porous member 96 and the walls 
104, 104 of the porous member 97 set off an upwardly 
opening, substantially U-shaped trough 107. A down 
wardly opening Substantially U-shaped manifold i08 hav 
ing an elongated plate 10 and integral depending, spaced 
legs iii, 1 is seated in the trough 107. The manifold 
E08 is preferably immovably secured in the trough 107 
by an adhesive bond between the legs 111, 111 and the 
walls 104, 164 of the porous member 97. A conduit 112 
OpenS through the plate 10 of the manifold 108 and 
places the trough 107 in liquid communication with a con 
ventional source of liquid supply, which may, for ex 
ample be a pressurized source of liquid lacquer or sol 
Went. 
A manifold 113 of a substantially inverted U-shaped 

configuration overlies the manifold 108. The manifold 
113 includes a Substantially elongated plate or head 114 
and a pair of depending, identical legs 115, 115. The 
lowermost edges of the legs 115, 115 are preferably ad 
hesively Secured to the upper surfaces 103 of the porous 
member 97. The interior of the manifold 113 and the 
upper Surfaces 103, 103 of the porous member 97 co 
operate to define a trough 109 which is placed in fuid 
communication with a source of pressurized air or other 
gaseous medium by a conduit 116 secured to an open 
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ing (unnumbered) of the plate 114. The conduit 116 is 
preferably, but not necessarily, coaxial with the conduit 
112. As air is simultaneously introduced into the mani 
fold 13 through the conduit 16 and liquid is introduced 
into the trough 107 through the conduit 112, these fluids 
are forced through the respective porous members 97 
and 96 toward the elongated edge 02 of the porous mem 
ber 96. As these fluids flow beyond the top surface 98 of 
the first porous member 96, they begin to admix during 
the remainder of their travel through the porous members 
96 and 97 until such time as the admixed fluids issue from 
the elongated edge 102 of the porous member 96 in a sub 
stantially uniform and thin curtain of aerated fluid. This 
curtain of aerated fiuid, can as in the case of the apparatus 
75, be employed to administer a substantially uniform 
coating of fluid to a web or sheet of material passing 
below and beyond the apparatus 95. 

It should also be particularly noted that the porous 
member 96, the porous member 97 or both of these po 
rous members can be provided with outriggers, such as 
the outriggers 24, 24 of FIGURE 1, and either or both 
of the porous members 96 and 97 can form the resistance 
element in an electrical circuit in the manner heretofore 
described. Either or both of the porous members 96 and 
97 may also be longitudinally drilled for the reception 
therein of heating wires. 

Another apparatus for creating a uniformly thin cur 
tain of falling aerated fluid is shown in FIGURE 10 of 
the drawings, and is generally designated by the reference 
numeral 120. The apparatus 120 comprises a porous 
member 121 which is elongated, and is preferably con 
structed from porous carbon, porous ceramic, porous 
plastic or sintered metal. The porous member 125 is sub 
stantially triangularly shaped in transverse section and 
includes a top wall or surface 122, converging side walls 
or Surfaces 123, 24 and a relatively sharp, elongated 
lowermost edge portion 125 terminating in an elongated 
sharp edge 126. 
A downwardly opening substantially U-shaped mani 

fold 127 having an elongated plate or head 128 and in 
tegral depending spaced legs 130, 130 is adhesively bond 
ed to the upper surface 124 of the porous member 121. 
The manifold 127 is preferably immovably secured to 
the upper or top surface of the porous member 121 by an 
adhesive bond between the legs 130, 130 and the top wall 
22. A conduit 131 opens through the plate 128 of the 
manifold 127 and places a trough or chamber 132 in liquid 
communication with a conventional source of liquid sup 
ply, which may, for example, be a pressurized source of 
liquid lacquer or solvent. 
A second manifold 133 is of a two-piece construction 

and comprises identical downwardly converging legs 134, 
134 and upper plates or heads 135, 135. The plates or 
heads 135, 135 define therebetween a groove or slot (un 
numbered) in which is received the manifold 127. The 
heads 135, 135, are welded or otherwise conventionally 
secured to opposite longitudinal edges of the plate 128 
of the manifold 127. The lowermost edges of the legs 34, 
134 are preferably adhesively secured to the surfaces 123 
and 124 of the elongated porous member 121. The inte 
rior of each side of the manifold 133 is placed in fluid 
communication with a source of pressurized air or other 
gaseous medium by an identical conduit 136, 136 secured 
adjacent an opening (unnumbered) in each of the plates 
135, 135. 
As air is simultaneously introduced into the manifold 

133 through the conduit 136, 136 and liquid is introduced 
into the manifold 127 through the conduit 131, these 
fluids are forced through the walls 123, 124 and 122 re 
spectively, toward the elongated edge portion 125 of the 
porous member 121. As these fluids flow through the po 
rous member 121, they begin to admix during the travel 
therethrough until Such time as the admixed fluids issue 
from the elongated edge 126 in a substantially uniform 
and thin curtain of aerated fluid. This curtain of aerated 
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10 
fluid can, as in the case of the apparatuses heretofore de 
scribed, be employed to administer a substantially uni 
form coating of aerated fluid to a web or sheet of mate 
rial passing below and beyond the apparatus 120. 
The porous member 121 can also be provided with out 

riggers (not shown) such as the outriggers 24, 24 of FIG 
URE 1, and the porous member 121 can also form the 
resistance element in an electrical circuit in the manner 
heretofore described. The porous member 121 can also 
be longitudinally drilled for the reception therein of heat 
ing wires, particularly when the apparatus 120 is em 
ployed to form an aerated curtain or film of plastic ma 
terial, as will be described hereafter. 

Referring to FIGURE 11 of the drawings, an apparatus 
140 for creating a uniformly thin curtain of falling aerated 
fluid comprises a first elongated porous member 141 and 
a pair of identical second porous elongated members 142, 
142. Each of the porous members 14, 142 and 142 are 
preferably constructed from porous carbon, porous ce 
ramic or sintered metallic material. However, the porosity 
of the porous member 141 is substantially greater than 
the porosity of either of the porous members 142, 142. 
The porous member 141 is substantially triangularly 

shaped in transverse section and includes a top wall or 
Surface 143, identical converging side walls or surfaces 
144, 45, a lowermost edge portion 146 and a relatively 
sharp, elongated lowermost edge 147. 

Each of the porous members 142 includes a top sur 
face 148, an innermost inclined wall or surface 150 and 
an outermost inclined wall or surface 151. Each of the 
Walls or surfaces i44, 145, 150 and 151 converge gen 
erally downwardly toward the elongated edge 147, and a 
lowermost edge (unnumbered) of each of the porous 
Inembers 142, 142 terminates substantially midway be 
tween the edge 147 and the top surface 143 of the porous 
member 141. 
A downwardly opening substantially U-shaped mani 

fold 152 having an elongated plate or head i53 and inte 
gral, identical, depending spaced legs 154, 154 is seated 
on the top Wall 143 of the porous member 141. The mani 
fold 152 is preferably immovably secured to the porous 
member 141 by adhesively bonding the legs 154, 154 to 
the wall 143 of the porous member 141. A conduit 55 
opens through the plate 153 of the manifold 152 and 
places the interior thereof in fluid communication with a 
conventional source of liquid supply, such as pressurized 
liquid lacquer, solvent or plastic material. 
A manifold 156 of a two-piece construction includes 

a substantially elongated plate or head 157 and a pair of 
depending, converging identical legs 158, 158. The lower 
most edges (unnumbered) of the legs 158, 158 are prefer 
ably adhesively secured to the outer walls or surfaces 151, 
151 of each of the porous members 142, 142. The in 
terior (unnumbered) of the manifold 156 is placed in 
fluid communication with a source of pressurized air or 
other gaseous medium by an identical conduit 160 on 
each side of the conduit 155. 
The operation of the apparatus 140 is substantially 

identical to the operation of the apparatus of FIGURE 9, 
and a further description thereof is deemed unnecessary 
for a complete understanding of this invention. However, 
it should be particularly noted that the curtain of fluid 
formed by the apparatus 140 is of an aerated nature. 
An apparatus constructed in accordance with this in 

vention for creating a uniformly thin tubular curtain of 
falling fluid is best illustrated in FIGURES 12 and 13 of 
the drawings, and is generally designated by the refer 
ence numeral 165. 
The apparatus 165 comprises a substantially circular 

porous member 166 (FIGURE 13), of a generally tri 
angular cross-sectional configuration having a top wall or 
surface 167 and two downwardly, converging walls or 
Surfaces 168 and 170. The porous member 166 is illus 
tratively constructed from porous carbon, but may also 
be constructed from porous ceramic, sintered metal or 
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porous plastic material. A trough 69 of a substantially 
shallow U-shaped configuration opens upwardly to the 
surface 167 of the porous member 166, and extends sub 
stantially the entire circumference of the circular porous 
mennber 166. 
A circular fluid manifold 17i is bonded or otherwise 

conventionally secured to the upper surface 167 of the 
circular porous member 166. If desired, a seal or gasket 
such as the Seal or gasket 17 of FIGURE 2, can be seated 
between the upper surface 167 of the porous member 166 
and a lowermost surface 172 of the manifold 175 to 
prevent the leakage of fluid in a known manner. A con 
duit 173 having a threaded end portion 74 is secured in 
a threaded opening 175 of the manifold 17. The conduit 
173 is placed in liquid communication with a source of 
pressurized fluid or plasticized plastic material, such as 
polyethylene, by connecting the conduit 173 to a con 
ventional extrusion machine. 

Both the conduit 173 and the manifold 171 are prefer 
ably coated with an insulating layer of material (not 
shown) to maintain the plastic material in a fluid state. 
If desired, or found necessary, the porous member 66 of 
the apparatus 155 can also be heated by means of a 
resistant element or by the porous member 166 itself 
forming a resistance element of an electrical circuit in a 
manner heretofore described. 
The apparatus 165 is supported substantially in parallel 

relationship to the horizontal, as is best shown in 
FIGURE 12, and a generally continuous tubular men 
ber T is conveyed downwardly through an opening (un 
numbered) defined by the apparatus 165. The tube T can 
be, for example, a continuously longitudinally seamed or 
spirally wound tube constructed from paper or other 
flexible material from which can bodies are formed by 
severing the tube T in a known manner into discrete 
lengths. 

Plasticized plastic material, such as polyethylene, is 
admitted through the conduit 173 of the apparatus 165 
and penetrates through the pores of the porous member 
i66 and issues or departs from a relatively sharp circular 
edge 176 in a very thin, uniform circular or tubular cur 
tain C of plastic material. The surface tension of the 
plastic material causes the generally cylindrical falling 
film C to assume a generally conical shape between the 
edge 176 of the porous member 166 and an exterior sur 
face (unnumbered) of the tube T. This plastic curtain 
or film C adheres to and uniformly coats the exterior 
surface of the tube T, in a manner clearly illustrated in 
FIGURE 12 of the drawings. 
The apparatus 165 is, as has been heretofore noted, 

preferably constructed from a one-piece circular porous 
member 166 and a one-piece manifold 171. However, the 
apparatus 165 may also be built up from a series of in 
dividual curved porous members and manifold sections 
in much the manner as is shown in FIGURE 3 of the 
drawings. 
While the apparatus 165 has been illustratively de 

scribed to form a curtain or film or plastic material, it is 
to be understood that the apparatus 65 can also be con 
nected to a suitable source of pressurized coolant for 
introducing a substantially uniform, thin, uninterrupted 
curtain of coolant against a surface of a tubular member. 
Such a tubular member could, for example, be wax coated 
in much the manner as the sheet S of FIGURE 1 and 
the coolant or water introduced against the hotter wax 
coated exterior surface of the tube T would chill the 
same and form a glossy external appearance at the ex 
terior of the tube T. 

Each of the apparatuses of FIGURES 1 through 13 of 
the drawings has been described in conjunction with 
either cooling or coating a continuous web or tube by 
creating a falling planar or tubular curtain. However, each 
of the FIGURES 1 through 13 disclosures of the inven 
tion are also capable of being used to form a continuous 
sneet or tube of homogeneous or aerated plastic material. 
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To this end, attention is now particularly directed to 
FIGURE 14 of the drawings which illustrates an ap 
paratus 180 suitably supported in a conventional manner 
above a conveyor mechanism 181. 
The apparatus 180 can be any one of the apparatuses 

of FIGURES 1 through 11 of the drawings, and com 
prises an elongated porous member 83, a manifold 
184, a pair of identical outriggers 185, 185 and a conduit 
186. The conduit 136 is particularly adapted to be con 
nected to a conventional extrusion machine or extruder. 
The conveyor or conveyor mechanism 181 comprises 

an endless belt conveyor 187 having an upper conveyor 
belt run 188 and a lower conveyor belt run 190. The 
conveyor belt 187 is entrained about a roller 191 and an 
idler chill roll 192. The idler chill roll 192 is of a hollow 
construction and has opposite identical conventional ro 
tatable unions 193 and 194. The union 193 is placed in 
fluid communication with a suitable supply of coolant 
material, such as water, by a conduit 195. 
The union 194 is similarly placed in fluid communica 

tion with a fluid reservoir by means of a conduit 196. 
A stripper or blade 197 having an edge 198 may be 

positioned beneath and traverses the lower conveyor belt 
run 190 and the conveyor 181. The blade 197 is directed 
toward the idler chill roll 192, and cooperates in a con 
ventional manner with a winding or rewind roll 200 of a 
conventional rewind mechanism. 

Plastic material is introduced into the apparatus 180 
from a conventional extruder through the conduit 186 
and this plastic material penetrates through the pores of 
the porous member 183 and departs or issues from the 
sharp edge (unnumbered) of the porous member 183 in 
a very thin, uniform planar vertical curtain or film P of 
plastic material, such as polyethylene. This falling curtain 
or film of plastic material impinges against the upper sur 
face of the upper conveyor belt run 188 of the conveyor 
mechanism 18. The plastic film P progressively and uni 
formly coats the upper surface of the upper conveyor run 
188 as this conveyor run is moved from left-to-right as 
viewed in FIGURE 14 by driving any one or all of the 
rolls 191, 192 or 200 by a conventional driving mech 
anism (not shown) to form a continuous sheet S of plastic 
material. As the plastic sheet S is conveyed by the con 
veyor belt 187 about a portion of the periphery (un 
numbered) of the idler chill roll 192, the sheet S of 
plastic material is cooled and set. Thereafter, the edge 
198 of the blade 197 aids in peeling or removing the now 
chilled plastic sheet S from the lower run 190 of the con 
veyor 18 after which the plastic sheet is then wound 
in a conventional manner on the roll 200 of the rewind 
mechanism (unnumbered). The entire external surface of 
the conveyor belt 187 upon which the film P impinges is 
preferably coated with carbon tetrafluoroethylene which 
aids in the removal of the plastic sheet of film S from the 
lower conveyor run 190 by the blade 197. 
The apparatus 165 of FIGURES 12 and 13 has already 

been described as forming a continuous tube C of plastic 
material, such as polyethylene, which is applied to an 
exterior Surface of the continuous tube T passing through 
the opening (unnumbered) in the apparatus 165. How 
ever, by merely transporting the continuous tube or film 
C of plastic material through a conventional internal or 
external cooling coil or sleeve (not shown) supported 
immediately below and in axial alignment with the appa 
ratus 165, the tube or tubular film C of plastic material 
will be chilled and set upon leaving the edge 176 of the 
porous member 166. Thereafter, this continuous tube or 
film C can be wound upon a rewind roll of a conventional 
rewind mechanism in the manner heretofore described, 
thereby forming a continuous tube or tubular film of 
either aerated or homogeneous plastic material. 

Various modifications of the disclosed invention will 
be apparent to those skilled in the art after reviewing 
this disclosure, and such modifications are considered to 

75 be within the Scope and spirit of this invention. For exam 
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ple, the seal or gasket 17 between the porous member 15 
and head 22 of FIGURE 2 can not only be constructed 
from material which prevents escape of fluid, but may also 
be constructed from insulating material to prevent heat or 
electrical conduction from the porous member 11 to the 
manifold 16 when the porous member 11 forms the re 
sistance element in an electric circuit. 
A seal, such as the seal 17, may also be incorporated 

in each of the apparatuses 48, 52, 75, 95, 120 and 140, 
and such seal can be constructed of insulated material. 

In the apparatus 52 of FIGURE 5, the elongated insert 
or edge 61 can be eliminated and replaced by a plurality 
of relatively short fibrous whiskers of a metallic or non 
metallic construction. Such whiskers would preferably 
have an exposed length of approximately one inch and 
are spaced along the edge portion 58 of the porous mem 
ber 53 at one inch intervals. These whiskers are prefer 
ably constructed from flexible material and would serve 
to stabilize the fluid curtain at relatively low flow rates, 
and would additionally aid in preventing contraction of 
the curtain so formed at these lower rates of flow. Such 
whiskers, as well as the elongated non-porous insert 61, 
are not limited to the apparatus 52 of FIGURE 5, but 
may also be incorporated in the apparatuses of FIGURES 
1 through 4, and 8 through 14 of the drawings. 
Each of the apparatuses disclosed in FIGURES 4, 5 

and 8 through 14 of the drawing can also be divided into 
individual units, such as the units 27, 28 and 30 of FIG 
URE 3, to provide divided operating zones for selectively 
varying the thickness and rate of flow of a fluid curtain, 
and if desired, permit utilization of the units so as not to 
necessitate the formation of a fluid curtain along the 
entire length of the units. That is, if it is desirable or 
necessary to coat only selected portions of a moving web 
of material or to chill only certain portions of a sheet of 
material which is completely coated with wax, a unit, such 
as the unit of FIGURE 3, can be employed in an obvious 
manner to prevent the flow of fluid into any one or se 
lected numbers of the units 27, 28 and 30. In this man 
ner, selected longitudinal portions of a moving web or 
tube can be selectively chilled or selectively coated. 

It is also considered within the scope of this invention 
to provide for the application of longitudinal compression 
forces to the units 27, 28 and 30 of FIGURE 3 to insure 
Sealing contact between adjacent ones of these units in 
order to avoid an interruption in the fluid curtain at the 
joints thereof. This may be accomplished by longitudinally 
boring each of the units 27, 28 and 30 to form one or a 
plurality of axially aligned bores for receiving one or a 
plurality of tie rods having nut-receiving threaded end 
portions projecting beyond exposed end portions of the 
units 28 and 30. 

It is also within the scope of this invention to seal the 
eXposed end portions of each of the porous members with 
Suitable gasket means to prevent longitudinal flow of fluid 
beyond the troughs associated with the respective porous 
members. 
Any One of the apparatuses disclosed in FIGURES 1 

through 14 of the drawings may also be constructed in 
other than a generally elongated or circular configura 
tions. For example, the circular porous member of FIG 
URES 12 and 13 can be constructed in either oval, square 
or almost any other configurations when a curtain of 
liquid is directed against structures which complements 
these latter configurations. 
While example disclosures of apparatus for producing 

uniformly thin curtains of aerated or non-aerated fluid 
have been disclosed herebefore, it is to be understood that 
other changes in the disclosed structures and arrange 
ments than those outlined above may be made without 
departing from the spirit and scope of this invention as 
defined in the appended claims. 
We claim: 
i. Apparatus for creating a uniformly thin curtain of 

liquid comprising a substantially elongated porous mem 
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ber having substantial width and depth and converging 
side surfaces terminating at a substantially elongated ter 
minal edge portion, and means for delivering liquid to 
and through said member whereby the liquid flows to 
Ward said elongated edge portion and departs therefrom 
in a relatively thin and uniform falling curtain of liquid. 

2. The apparatus as defined in claim 1 wherein said 
porous member is constructed from electrically conduc 
tive material. 

3. The apparatus as defined in claim 1 wherein said 
porous member is constructed from electrically resistive 
material. 

4. The apparatus as defined in claim 1 wherein said 
porous member is constructed from non-conductive ma 
teriai and electrically conductive means is carried by said 
porous member for heating the liquid during its passage 
through said porous member. 

5. The apparatus as defined in claim 1 wherein said 
porcus member is defined by two distinct porous bodies, 
said delivering means include first manifold means for 
delivering liquid to and through one of said bodies and 
the elongated edge portion associated therewith, and 
additional manifold means for delivering fluid to and 
through the other of said porous bodies. 

6. The apparatus as defined in claim 1 wherein the 
converging side surfaces are each inwardly concavely 
curved adjacent the elongated terminal edge portion. 

7. The apparatus as defined in claim it wherein the 
converging side surfaces are each inwardly convexly 
curved adjacent the elongated terminal edge portion. 

8. The apparatus as defined in claim 1 including a 
plurality of spaced slender members project beyond said 
elongated terminal edge portion. 

9. The apparatus as defined in claim 1 wherein the 
porous elongated terminal edge portion terminates in an 
impervious elongated edge. 

10. The apparatus as defined in claim 7 wherein the 
porous elongated edge portion terminates in an impervi 
ous elongated edge. 
1. The apparatus as defined in claim 1 including 

means for preventing contraction of the falling curtain 
of liquid. 

12. The apparatus as defined in claim 11 wherein said 
means for preventing contraction comprise at least two 
members spaced along and projecting substantially be 
yond said elongated edge portion. 

13. The apparatus as defined in claim 4 wherein said 
electrical conductive means is a heating element posi 
tioned partially within said porous means. 

4. An apparatus for creating a uniformly thin curtain 
of liquid comprising first and second porous means, one 
of said porous means comprising a porous member hav 
ing an edge, means for delivering fluid to the porous 
means whereby the same is discharged from the elongated 
edge to create a uniform failing curtain of liquid, and 
said first porous means has a greater porosity than the 
Second porous means. 

15. The apparatus as defined in claim 14 wherein said 
delivery means includes a fluid manifold in fluid con 
munication with the first porous means and a gas mani 
fold in fluid communication with the second porous 
C2S. 

16. Apparatus for creating a uniformly thin curtain 
of liquid comprising first and second elongated members 
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defining therebetween an elongated gap and expandable 
means seated in said elongated gap whereby the gap can 
be adjusted by energizing the expandable means from a 
source of electric potential. 

17. The apparatus as defined in claim 16 wherein the 
expandable means is an electrically conductive element 
partially encircling one of the elongated members. 

18. The apparatus as defined in claim 16 wherein the 
expandable means is an electrically conductive element. 

19. Apparatus for creating a uniformly thin curtain 
of falling liquid comprising a plurality of elongated porous 
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means joined in end-to-end relation, gasket means between 
adjacent ones of the plurality of porous means, and means 
placing said porous means in longitudinal compression. 

20. Apparatus for creating a uniformly thin curtain of 
liquid comprising a substantially elongated porous mem 
ber having substantial width and depth and converging 
side surfaces terminating at a substantially elongated ter 
minal edge portion, means for delivering fiuid to and 
through said menuber, and means for delivering liquid 
against the exteriors of the converging side surfaces 
whereby the combined liquid and fluid departs from the 
edge portion in a relatively thin and uniform falling 
curtain. 

21. A method of creating a uniformly thin curtain of 
falling liquid comprising the steps of forcing liquid 
through a longitudinally extending portion of a porous 
body having substantial width and depth and converging 
side surfaces terminating at a substantially elongated ter 
minal edge portion, and forcing gas through contiguous 
portions of the porous member toward said edge portion 
whereby both fluids are directed toward the edge portion 
and depart therefrom in a relatively thin and uniform fall 
ing curtain of liquid. 

22. The method as defined in claim 21 including the 
step of directing the falling curtain in a generally tubular 
configuration. 

23. The method as defined in claim 22 wherein the 
falling curtain is directed in a generally vertical direction, 
feeding an article in generally coaxial relationship to the 
tubular curtain, and forcing the liquid curtain into con 
tact with the article whereby the latter is coated by the 
falling curtain of liquid. 
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24. A method of creating a uniformly thin curtain of 

failing liquid comprising the steps of forcing gas through 
a longitudinally extending portion of an elongated porous 
member having substantial width and depth and converg 
ing side surfaces terminating at a substantially elongated 
terminal edge portion, and directing liquid against the ex 
teriors of the side surfaces and toward the terminal edge 
portion whereby both of the fluids are directed toward the 
edge portion and depart therefrom in a relatively thin and 
uniform falling curtain of liquid. 
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