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The present invention relates to a method for stabiliz 
ing a plane, preferably web-shaped material which during 
its convenience is supported on air or another gaseous me 
dium blown against the material, and to fix the said web 
at a pre-determined distance from the conveying plane. 
When material is conveyed in the aforesaid manner, 
there is always the great problem of causing the web to 
move in a definite plane without fluttering or wave forma 
tion. It was previously known to stabilize a web of 
uniform material having a preferably relatively great 
weight per unit area to a certain extent by controlling the 
jets of gaseous medium supplied to the lower and possibly 
to the upper surface of the web. It has proved difficult, 
however, not to say impossible, to stabilize a web in the 
aforesaid manner when material of varying weight per 
unit area and particularly of very low weight, for ex 
ample thin paper, had to be conveyed in this way. Ac 
cording to practical experience, the aforesaid control of 
the air jets cannot be carried out with the accuracy re 
quired in relation to the low net weight of the paper. 

It is an object of the present invention to eliminate the 
aforesaid drawbacks and to obtain complete stabilization 
of an air-borne web. The invention is characterized in 
that the gaseous medium is supplied from one or a plu 
rality of distribution boxes disposed adjacent the web, 
each box having a substantially plane surface facing the 
web and located in the conveying plane with a length 
in the conveying direction which considerably exceeds 
the distance between the web and the conveying plane 
and is at least twenty times said distance, and in that the 
gaseous medium is caused to flow out of each distribu 
tion box in two jets parallel with the conveying plane, 
which jets are caused to flow along the aforesaid surface 
of the distribution box in mutually opposite direction rela 
tive the conveying directions. 
The method according to the invention is based on the 

realization of the possibility of obtaining stabilization by 
utilizing the hydrodynamic effect, according to which a 
flow between two surfaces gives rise to a force which 
draws said surfaces towards one another until the dis 
tance therebetween becomes so small that the static pres 
sure drop of the flow maintains balance with said force. 
As a result of the invention, it is thus possible not only 
to convey webs of material of varying weight in a plant, 
but also to cause webs of very light weight to move in a 
fixed plane without fluttering. In certain cases it may 
be preferable to maintain the stabilizing effect by sup 
plying from each distribution box a smaller portion of 
the gaseous medium between the said air jets in the form 
of an air jet perpendicular to the web. For guiding the 
web and causing a certain stretching of the same in a 
transverse direction, the opposite air jets may be given 
an outflow direction which on both sides of the central 
line of the conveying plane forms an acute angle with 
the said central line, the said angle preferably being given 
a value increasing progressively towards the sides of the 
conveying plane. 
The invention relates further to an apparatus for car 

rying out the aforesaid method, the said apparatus com 
prising a plurality of distribution boxes disposed in series 
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in the conveying direction and connected with means 
Supplying air or other gaseous medium, in such a manner, 
that transverse discharge channels for said medium are 
formed between the said boxes. The said apparatus is 
characterized in that each of said distribution boxes has 
a substantially plane surface facing the web and located 
in the conveying plane with a length in the conveying 
direction which considerably exceeds the said distance 
between the web and the conveying plane and is at least 
twenty times said distance, and in that each distribution 
box is provided with outlet openings grouped in rows 
along the central line of the distribution box perpendicu 
larly to the conveying direction, said ports adapted to 
cause the medium to flow out in two jets parallel with the 
conveying plane, which jets are caused to flow along the 
said substantially plane surface of the distribution box 
in the same and in the opposite direction respectively 
relative the conveying direction. 
A preferred embodiment of said apparatus is charac 

terized in that each distribution box comprises in addi 
tion to the said openings a row of outlet openings located 
between said first openings, said openings being adapted 
to direct a smaller portion of the gaseous medium per 
pendicularly to the web and having a total area which 
is smaller than the total area of said first openings. All 
of said outlet openings of the distribution boxes may be 
formed as long and narrow slots, or the outlet openings 
for the air jets in mutually opposite directions relative 
the conveying direction may be a series of so-called eye 
lid perforations, while the outlet openings located there 
between may be a series of circular holes. In order to 
prevent disturbances which possibly may be caused by 
opposite flows from two adjacent distribution boxes, in 
a preferred embodiment the distribution boxes are pro 
vided with rounded or chamfered upper edge portions 
facing the discharge channels. 

In a conveying plant comprising one or a plurality 
of distribution boxes of the aforesaid construction, a flat 
material, such as for example paper, will maintain a 
stable run when being passed over said boxes. Due to 
the fact that the air jets from each distribution box have 
opposite directions, the jets give rise to a stretching of 
the web in its longitudinal direction, thus preventing 
fluttering of the web. By placing the outlet openings in 
a suitable manner relative one another and by adjusting 
the distance between said openings and the edges of the 
distribution box, for each material a suitable relation 
between the frictional pressure drop of the air during 
its passage below the web and the dynamic pressure of 
the outflowing air at the openings can be obtained to 
ensure a stable position of the web. In order to eliminate 
the risk of a detrimental effect by a vacuum created be 
tween the aforesaid primary jets-particularly in such 
cases when the distance between the said openings is 
relatively great-a smaller portion of the medium may, 
as mentioned before, be supplied between said air jets 
in the form of air jets directed perpendicularly to the web. 
Hereby a still greater freedom of choice in dimensioning 
the details comprised in the system is obtained. The 
latter step renders it further possible to increase the total 
heat transfer to the web when applying the invention in 
connection with drying or other treatment-due to the 
possibility of obtaining a higher heat transfer coefficient 
due to the blowing at a right angle. 
The stabilizing effect of the invention may be utilized 

in plants of the type wherein the airborne web is ad 
vanced by means of driven turning or take-up rollers, or 
where the web only with the help of the medium blown 
against it is caused to move in the conveying direction 
by producing a forward force component. In the latter 
case, the air distribution boxes are provided with a num 
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ber of extra openings for the air jets acting in the con 
veying direction. 
The invention will now be described more in detail with 

reference to the accompanying drawing showing by way 
of example an embodiment of a plant for conveying air 
borne web-shaped material, and different embodiments of 
air distribution boxes. 

In the drawings: 
FIG. 1 is a plan view, partly in section, of apparatus 

embodying the invention; 
FIG. 2 is a vertical longitudinal section taken on the 

line 2-2 of FIG. 1; 
FIG. 3 is a perspective view and section of one form 

of air distribution box; 
FIG. 4 is a perspective view and section of a modified 

form of air distribution box; 
FIG. 5 is a perspective view and section of another 

form of air distribution box. 
FIG. 6 is a diagrammatic plan view of a single dis 

tribution box showing an air flow pattern. 
Referring to the drawing, 1 designates a web to be 

conveyed air-borne along a conveying plane T-T. In the 
embodiment shown, the conveying takes place in a sub 
stantially horizontal plane, but it may also be made in 
a vertical or sloping plane. The supporting medium 
preferably air-is supplied by a plurality of distribution 
boxes 2a, 2b, 2c, etc. each having a substantially plane 
Surface facing the web and located in the conveying plane 
T-T with a length L in the conveying direction which 
considerably exceeds the intended distance H between 
the web and the conveying plane and is at least twenty 
times said distance. In FIG. 2 the arrows marked H. 
indicate this measurement. The thickness of the web is 
exaggerated for clarity of illustration. Each distribution 
box is provided with outlet openings 3a, 3b grouped in 
rows along the central line of the distribution box at a 
right angle to the conveying direction, the openings being 
designed in such a manner that the air supplied to the 
distribution boxes by means of fans (not shown) is caused 
to flow out in two jets parallel with the conveying plane, 
which jets are indicated in the drawing by the arrows 
4 and 5, and caused to flow in mutually opposite direc 
tions relative the conveying direction along the afore 
said surface of the distribution box to discharge channels 
6 provided between the distribution boxes. The said dis 
charge channels are connected with the inlet of the fans 
by return channels (not shown) or they may communicate 
directly with the environment. In order to prevent dis 
turbances which may be caused when air jets from two 
adjacent distribution boxes meet at the discharge channels, : 
the distribution boxes may be provided with rounded 
or chamfered upper edge portions 7 facing the discharge 
channels. As appears from distribution box 2a, the out 
let openings 3a and 3b may be long and narrow slots or, 
as in the case of distribution box 2d, they may be so 
called eye-lid perforations. The said outlet openings 3a', 
3b' may be located as shown at 2d, with the series of 
openings on both sides of and at a distance from the cen 
tral line of the distribution box, but the openings 3a', 
3b' may also, as shown at 2e', be placed substantially 
along the same line facing alternately opposite directions. 
As shown in the detail FIGURES 3, 4 and 5 the distribu 
tion boxes may also be provided with second outlet open 
ings 8, 8', 8' having a total area which is smaller than the 
total area of the aforesaid first outlet openings and adapt 
ed to direct a smaller portion of the air at a right angle 
to web 1. When the web is to be dried or conditioned 
during its conveying, air is preferably supplied even to 
the opposite surface of the web. This air which is pre 
treated in a manner required, may be supplied by dis 
tribution boxes 9 provided with series of outlet openings 
10 which may be designed as to direct the air jets per 
pendicularly or obliquely downwards against the web. 
In the embodiment shown, the invention is applied to the 
conveying of a coherent web, but it may even be utilized 
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4. 
for conveying sheet or board material as well as piece 
goods having a plane surface of sufficient extent. 

FIG. 6 illustrates the arrangement described in the in 
troduction wherein the air jets on opposite sides of the 
center line of the conveying plane, marked C/L, form an 
acute angle with the center line in opposite directions to 
cause a transverse stretching of the web. The view illus 
trates the special case where the angles increase progres 
sively on each side but from this the simple form where 
the angles do not increase can be understood. The form 
of openings and reference characters in FIG. 6 are the 
same as in FIG. 4. 

In view of the fact that the web supplied with air ac 
cording to the invention in the aforedescribed manner is 
not only stabilized but also fixed at a definite distance 
adjacent the conveying plane, a plant of the type described 
above may be modified in such a manner, that the dis 
tribution boxes 2a, 2b, 2c etc. are placed above the web 
instead of below the web, as shown, in the same manner 
utilizing the abovementioned effect tending to draw the 
Web towards said boxes, the lower sides of which con 
stitute the conveying plane. Without departing from the 
invention idea the distributing boxes may be disposed so 
that they together form a curved conveying plane or a 
conveying plane of any shape. 
What we claim is: 
1. A method for stabilizing and transporting web or 

sheet like material along a conveying path comprising the 
steps of; providing a guiding plane for said material, sup 
plying said material with a gaseous medium at a plu 
rality of spaced points along said conveying path from 
said conveying plane, directing, at each of said spaced 
points jets of said gaseous medium in two opposite direc 
tions substantially parallel to said material whereby a 
film of medium is formed between said material and said 
guiding plane, and discharging said gaseous medium from 
between said material and said guiding plane at other 
spaced locations between said spaced points. 

2. The method as set forth in claim 1 including the 
step of; positioning said spaced points and said other 
discharging locations from each other a distance along 
Said conveying path at least ten times the thickness of 
said film between said guiding plane and said material. 

3. The method as set forth in claim 1 including the 
Step of; controlling the flow of gaseous medium supplied 
at a plurality of spaced points to equalize and balance the 
longitudinal forces on the traveling web-like material. 

4. The method as set forth in claim 1 including the step 
of; Supplying an additional quantity of medium perpen 
dicularly toward said web-like material. 

5. The method as set forth in claim 1 wherein said 
directing step includes directing the jets of said medium 
Substantially parallel to the direction of movement of 
said material. 

6. The method as set forth in claim 5 including the 
step of; setting said jets of gaseous medium discharged 
from said space points at a progressively increased angle 
with respect to the center line of the conveying path, and 
outwardly therefrom. 

7. Apparatus for transporting web or sheet like mate 
rials comprising a plurality of longitudinally spaced, trans 
versely oriented, distribution boxes, gaseous medium sup 
ply means connected to said distribution boxes, each of 
said boxes having a substantially plane wall portion fac 
ing said material, each of said wall portions having pairs 
of oppositely directed medium outlets arranged therein in 
rows, each of said rows being parallel to the center line 
of their respective distribution box, at right angles to the 
conveying path, and having means to impart to medium 
flowing therefrom a direction parallel to said material, 
and discharge openings formed by the spaces between 
said boxes and providing return ducts for said gaseous 
medium. 

8. Apparatus in accordance with claim 7 wherein said 
boxes have a length in the direction of travel of said mate 
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rial at least twenty times the distance between said mate 
rial and said plane wall portion. 

9. Apparatus as set forth in claim 7 wherein said 
boxes on the sides towards said return ducts are cut 
away on the corners thereof to lead said gaseous medium 
downwardly away from said web-like material into said 
return ducts. 

10. Apparatus as set forth in claim 7, in which said 
outlets are made in eye-lid form. 

11. Apparatus as set forth in claim 7, which further 
includes intermediate outlets between said oppositely di 
rected outlets for directing gaseous medium substantially 
perpendicularly toward said web-like material. 

12. Apparatus as set forth in claim 7, which further 
includes opposite boxes with outlets for directing a gase 
ous medium against the opposite side of the web-like 
material. 

13. Apparatus as set forth in claim 7, in which the 
distance, measured in the direction of travel of said mate 
rial, between the medium outlets and the adjacent dis 
charge openings is made at least ten times the distance 
between said material and the surface of the box. 
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14. Apparatus as set forth in claim 7, in which said 

outlets are formed as slots. 
15. Apparatus as set forth in claim 7, in which said 

outlets on opposite sides of a center line, running longi 
tudinally of the direction of travel of the web, are in 
clined outwardly in opposite directions to stretch said 
material laterally. 

16. Apparatus as set forth in claim 15, in which the 
angle between the outlets and the center line increases 
progressively outwardly from the center line. 
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