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[ 5 7] ABSTRACT 

Air is distributed uniformly and at reduced out?ow 
speed from the outlet of the channel. The perforated 
inner wall defines an air passage of linearly decreasing 
cross-section with the channel bottom to uniformly dis 
tribute the air. The next perforated wall de?nes a parti 
tioned turbulence space to reduce air speed. The 
domed perforated wall de?nes a second turbulence 
space to further reduce air speed. 

7 Claims, 3 Drawing Figures 
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AIR DISTRIBUTING CHANNEL 

This invention relates to an air distributing channel 
particularly for textile machines. 

In air technology, dif?culties have been known to 
arise, under certain conditions, in the uniform distribu 
tion of air to be blown out laterally from an air-supply 
channel. The chief difficulty has been based on the fact 
that generally the in?ow speed into the channel has 
been made greater than the out?ow speed. Without 
special devices, this has the result that a substantially 
greater amount of air emerges at the channel end oppo 
site the in?ow than at the beginning of the channel be 
cause the ?ow energy becomes progressively converted 
into static pressure. 
The simplest technical solution to making the initial 

or in?ow speed into the distributor channel less than 
the out?ow speed has very often not been possible due 
to a lack of space. Generally, therefore, in the case of 
room-ventilating equipment, the initial speed has been 
made about twice that of the outlet speed. Thus, with 
the usual speed relationships for ventilating rooms, it 
has been known to install throttling elements, such as 
?aps or shutters, in the channel at spacings, e.g. spac 
ings of 5 to 10 quasi-diameters (the quasi-diameter of 
a channel is the diameter of circle equal in area to that 
of the channel cross-section) for the purpose of de 
stroying the rise of static pressure. This has severed to 
make the lateral emergence of the air uniform. 

In certain cases, particularly in the case of the indi 
vidual or internal air-conditioning of textile machines, 
the space available for the air channel inside the ma 
chine is very limited. Thus, the initial speed has to be 
very high in order to bring the required quantity of air 
into the machine. Moreover, in this case, not only must 
the initial speed in the channel be made unusually 
great, but this air should also emerge into the machine 
at a particularly low speed, somewhat like spring-water 
so as not to cause derangements of the machine, or de 
fects in the threads or in the woven cloth by whirling 
dust and bits of fibers. In such cases, the initial speed 
or in?ow speed into the channel has been made to cor 
respond to 10 to 20 times the out?ow speed from the 
channel. Thus, the static pressure which is, as is well 
'known, proportional to the square of the speed is lOO 
to 400 times higher at the channel end than at the be 
ginning of the channel. With such great differences of 
speed, the known measures described are no longer of 
use, because that would require too great a number of 
throttling locations. 

It is known to be possible to inhibit the pressure 
build-up by continuously installing a ?ltering or felt in 
sert along the channel or by loosely ?lling the channel 
with a loose ?lling-material, e.g. steel shavings. From 
the aerodynamic point of view, such measures would 
be very advantageous, but they do not work in practice 
because such inserts act at the same time as dust catch 
ers and become plugged up in a short time. It is more 
over practically impossible to clean the inserts and 
therefore replacements are required every time an in 
sert becomes plugged. This, of course, causes great ex 
pense. 

Further, because of impurities in the air to be distrib 
uted, it has also been necessary to provide a minimal 
dimension for each individual opening for the out?ow 
of an air channel. For example, this dimension has 
amounted to about 3 millimeters. 
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2 
Accordingly, it is an object of the invention to create 

an air-distributing channel having an air outlet out of 
which air is uniformly distributed over the entire length 
of the outlet while emerging at a low speed. 

It is' another object of the invention to conduct air 
through an air channel without plugging-up the outlets 
of the channel with impurities. 

Brie?y, the invention provides a distributor channel 
having an air outlet with a plurality of walls between 
which are situated turbulence spaces. In addition, in 
order to uniformly distribute the air over the entire 
length of ‘the air outlet, a section of the channel dis 
posed upstream of the wall ?anking the ?rst turbulence 
space is tapered down, in a substantially linear way, to 
ward the end opposite the inlet. The ?anking wall thus 
has an effective opening cross-section that corre 
sponds, at least closely, to that at the channel inlet. Fur 
thermore, the adjoining walls of the air channel are 
provided with air openings which gradually increase in 
their effective opening cross-section to effect a reduc 
tion of speed of the air passing therethrough. Finally, 
the turbulence space between the ?rst and second walls 
has baf?e plates spaced along the entire length of the 
air outlet to nullify the ?ow components in the length 
wise direction. 
The individual components of the air channel have 

different functions. That is, the tapered-down section 
of channel, in cooperation with the ?rst wallprovided 
with openings, produces a uniform distribution of air 
along the entire length of the air outlet. In order to en 
sure uniform distribution of the air, the effective open 
ing cross-section of the ?rst wall (which, as is well 
known, is de?ned as the product of the actual total 
cross-section of all holes in a wall, of the concentration 
or densitycoef?cient at, approximately 0.7 to 0.75, and 
of the sine of the angle of slope in the ?ow direction rel 
ative to the plane of the ?ow-through cross-section), 
shall be at least approximately equal to the opening 
cross~section at the channel entrance. In this way, the 
?ow speed through the ?rst wall remains at least ap 
proximately equal to that at the channel inlet. Thus, it 
is not possible for a greater static pressure to build up 
that would result in unequal distribution. On the other 
hand, a speed reduction or a pressure reduction, by 
means of a greater effective opening cross-section rela 
tive to the inflow cross-section would not be allowable 
because that would impair uniform distribution. 

In passing through the next walls, whose effective 
?ow cross-sections gradually increase from wall to wall 
in the outflow direction, the speed of the out?owing air 
becomes gradually decreased. The turblence spaces, 
situated between the walls therefore have the function 
of obtaining a smoothing and equalization of the ?ow, 
through the individual openings in separate stream 
lines, before the ?ow reaches the next wall. 
Because it is not possible to completely nullify the 

flow components in the lengthwise direction of the 
channel by the aid of the ?rst wall, the turbulence 
spaces beyond this wall must be provided with baf?e 
plates, which can advantageously be made as parti 
tions. For the sake of simplicity, these plates are, in 
their turn, set at constant spacing, amounting to about 
one time to four times the quasi-diameter of the chan 
nel, and are distributed along the length of the air out 
?ow. 
The number of walls following the ?rst wall can, to 

a certain extent, be optional. This depends on the de 
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sired reduction of speed, on the room available, and on 
economic considerations, because the installation of 
each new wall means an additional expense. In this con 
nection, it has been found to be advantageous for the 
ratio between the effective flow cross-sections of two 
successive walls to be made at least approximately 
constant. 
A simple constructional solution for the tapering 

down of the channel cross-section is obtained when, for 
, at least a part of the length of the air out?ow, a wedge 
shaped ?ller is installed in the channel between the wall 
?anking the ?rst turbulence space and a parallel chan 
nel delimitation. This permits the partitions present in 
the first turbulence space to be made of equal size in 
the region in which the channel tapers down by means 
of the wedge-shaped filler. ' 

In order to obtain as uniform as possible a distribu 
tion of the air over an angle of 180° perpendicular to 
the lengthwise direction in the space to be ventilated, 
it is advantageous for the last wall, provided with open 
ings, tovbe made in the form of an arched cover. 

It is possible to obtain very simple fabrication of walls 
provided with a differing number of in?ow openings 
when,‘ for exact adjustment of the ?ow-through cross 
section, thewalls are made of two perforated plates off 
set relative to one another. 
These and other objects and advantages of the inven 

tion will become more apparent from the following de 
tailed description and appended claims taken in con 
junction with the accompanying drawings in which: 

FIG. 1 schematically illustrates an air channel having 
a tapering cross-section according to the invention; 
FIG. 2 illustrates a view taken on line II—II of FIG. 

_I; and 
FIG. 3 illustrates a view of a modi?ed air channel ac 

cording to the invention.’ 
Referring to FIG. 1, the air-distributing channel 1 

which, for example, is of rectangular cross-section and 
extends'lengthwise across the entire width of a loom 
(not shown) serves to transport conditioned air in the 
direction of the arrow A. The channel 1 is constructed 
to distribute the air uniformly over the entire width (re 
gion B) of the loom so as to flow out at low speed into 
the interior of the loom and to obtain optimum condi 
tions (above all, optimum temperatures and humidi 
ties) for the processing of a textile article. 
As mentioned above, it is necessary that the inflow 

4 speed of the air into the channel cross-section C be re 
duced to some 1/10 to 1/20 of its value before emerg 
ing from the channel 1. _ 

In order, in the ?rst place, to ensure equal distribu 
tion of the air over the region B, the cross-section of the 
channel I tapers downcontinuously and linearly. This 
tapering is obtained by positioning a ?rst wall 2 pro 
vided with openings 3 in the region B to extend through 
the channel diagonally in such a way that the channel 
cross-section decreases continuously toward the chan 

, nel end 8. 
Referring to FIG. 3, the tapering effect can alterna 

tively be obtained in the same way for about half of the 
region B. The wall 2 in the remaining half 2a extends 
substantially parallel to the opposite channel delimita 
tion 4 while a wedge-like filler 5 is positioned under this 
section 2a to receive the diminution of the channel 
cross-section. ' 

Referring to FIG. 1, the channel 1 is provided with a 
series of ?rst turbulence spaces 6, defined by baffle 
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4 
plates 7 positioned at at least approximately uniform 
spacing, amoutning to between one to four times the 
quasi-diameter of the channel 1. As shown, the baffles 
7 are made as partitions that subdivide the channel but 
do not, in fact, make the turbulence spaces 6 com 
pletely gas-tight to the ?ow in the lengthwise direction. 
Instead, the baf?es 7 serve to nullify the flow compo 
nents in the lengthwise direction of the channel 1. The 
partitions 7, as shown in FIG. 2, are fastened to the side 
walls of the U-shaped channel 1 by means of screws 9 
and by the aid of rivets 10, are fastened to a wall 11 
having out?ow openings 12. The wall 11 delimits the 
turbulence zone 6 in the outflow direction. This wall 1 l 
is held, in turn, by screws 13 to the extended side-walls 
of the channel I to serve as a ?rst pressure-reducing or 
speed-reducing stage. The same screws 13 also serve to 
attach a third wall 14 having the form of a domed cover 
and provided with outflow openings 15 to the channel 
1. 
By a suitable choice of the effective openings cross 

section, which for example amounts to about four times 
that of the wall 2, the uniform speed along the entire 
length of the channel 1 is substantially reduced by the 
wall 11, and amounts to about one-fourth of that 
through the wall 2 or of that at the channel entry. Fur 
ther, in the turbulence spaces 6, between each two baf 
?e plates 7 and the walls 2 and 11, the kinetic energy 
of the air ?owing through the ?rst wall 2 is nulli?ed to 
a great extent through turbulent mixing and the pres 
sure is equalized. 
The shape given the wall 14 produces another turbu 

lence space 16 between the walls 11 and 14. In this I 
space, the ?ow energy of the air passing through the 
wall 11 becomes nulli?ed, and once more equalization 
of pressure at a low level is‘ obtained. The air, upon 
passing through the openings 15 in the wall 14, which 
form the ?nal stage of the air out?ow, then becomes 
distributed as uniformly as possible over a semiplane 
and in the longitudinal direction at low speed into the 
space which, for example, is the interior of a loom. The 
effective opening cross-section of the wall 14 is once 
more advantageously four times that of wall 11. 
The construction shown in FIG. 3 has the advantage, 

from a fabricating point of view, that the baffle plates 
7 disposed behind the wall 2 in the turbulence spaces 
6, can be made equal in size in section 2a. 

It has proved to be advantageous to make the actual 
speed-diminishing and pressure diminishing stages of 
about equal value. This facilitates production of the 
openings 3, 12, 15 in the individual walls 2, 11 and 14, 
which walls are usually made of perforated plates. 

It is only seldom that commercial perforated plates 
have the required area ratio between openings and wall 
parts. It is however, easily possible, by means of two 
perforated plates, which are offset relative to one an 
other and have a commercially-usual and relatively 
large number of holes, to produce a desired smaller 
area-ratio between openings and wall parts by adjusting 
the plates relative to each other to change the size of 
the effective openings. 
What is claimed is: 
1. An air distributing channel having 
an air outlet end defining a longitudinally extending 

air passage and an inlet to said outlet end of prede 
termined cross-section; 

a ?rst wall disposed within said outlet end of said' 
channel to linearly decrease the cross-sectional 



3,744,724 _ 

5 
area of said air passage in the longitudinal direction ' 
and having a plurality of longitudinally spaced 
apart openings therein for uniformly distributing 
air from said air passage therethrough, said open 
ings having an effective opening cross-section sub 
stantially equal to said cross-section of said inlet; 

a second wall disposed longitudinally within said out 
let end of said channel in spaced relation to said 
?rst wall to de?ne a ?rst turbulence space therebe 
tween, said second wall having a plurality of open 
ings therein for passage of air therethrough; 

a plurality of baffles positioned in longitudinally 
spaced relation within said first turbulence space to 
nullify the longitudinal ?ow components of the air 
passing through said ?rst turbulence space; 

a third wall disposed longitudinally of said outlet end 
of said channel in spaced relation to said second 
wall to define a second turbulence space therebe 
tween, said third wall having a plurality of openings 
therein for passage of air therethrough; and 

each of said plurality of openings in said second wall 
and said third wall having a gradually increasing ef 
fective opening cross-section relative to said open 
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6 
ings in said ?rst wall to effect a reduction in speed 
in the air passing therethrough. 

2. An air distributing channel as set forth in claim I 
wherein said openings in said walls are disposed later 
ally of said outlet end. 

3. An air distributing channel as set forth in claim 1 
wherein said baffles are plates disposed as partitions in 
said ?rst turbulence space. 

4. An air distributing channel as set forth in claim 1 
wherein the ratio of effective opening cross-section of 
two adjacent plurality of openings is constant. 

5. An air distributing channel as set forth in claim 1 
wherein said baffles are spaced apart equally from one 
to four times the diameter of said channel. 

6. An air distributing channel as set forth in claim 1 
further having a wedge-shaped filler in a section of said 
outlet end in opposition to said ?rst wall to linearly de 
crease said cross-sectional area of said air passage. 

7. An air distributing channel as set forth in claim 1 
wherein said third wall is in the form of an arch over . 
said channel outlet end. 

* * * * 1* 



UNETED STATES PATENT @FFICE 

CERTEFECATE OF CORRECTION 

Patent No. 3,7LW,72)4 Dated July 10, 1973 

Charles Caille Inventor(s) 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

In the title page insert the priority particulars 
to read as follows; 

--FOR_EIGN APPLICATION PRIORITY DATA 

January 25, 1972 Switzerland 1062/72» 

Column 1, line 28, change "severed" to "served-mo 

Column A, lines 9 to 11, cancel "partitions. . .i‘astened” 

and insert --wall_ 2, as shown in Fig. 2, is fastened to the side 

walls of the U-shaped channel 1 by means of screws 9 and the 

partitions 7 are secured by the aid of rivets lO--. 

Signed and sealed this 12th day of November 1974. ' 

(SEAL) 
Attest: 

McCOY GIBSON JR. C. MARSHALL DANN 
Attesting Officer Commissioner of Patents 

ORM PO-1050 (10-69) 
. USCOMM-DC 60376-P69 

* U45. GOVERNMENT PRINTING OFFICE: I!" 0-366-334, 


