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[ 5 7 ] ABSTRACT 
Apparatus for and method of forming a ?ber suspen 
sion for the production of non-woven materials in 
which the ?ber stock is supplied to papermaking waste 
water through a shorter supply line in order to prevent 
an entanglement and/or ?occulation of the ?bers. For 
this purpose the ?ber stock is mixed with the waste 
water immediately as the mixture enters a part of the 
distributor. ’ 

6 Claims, 2 Drawing Figures 
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APPARATUS FOR AND METHOD OF FORMING A 
FIBER SUSPENSION AND FOR DELIVERING IT TO 

THE WIRE OF A MACHINE FOR 
MANUFACTURING NON-WOVEN MATERIALS 

This application is a continuation-in-part of applica 
tion Ser. No. 172,786, ?led Aug. 18, 1971, now aban 
doned. 
The present invention relates to an apparatus for and 

a method of forming a ?ber suspension for the produc 
tion of long fiber stock and for delivering the suspen 
sion to the wire of a machine for manufacturing non 
woven materials. This apparatus is provided with a line 
for supplying a diluent‘, a stock delivery line, and an ap 
proach or distributing system which is connected to the 
two lines and transforms the pipe-line ?ow of the mix 
ture of fiber stock and diluent into a current extending 
across the entire width of the wire. 

In the production of long ?ber stock there is always 
the danger of a ?occulation of the ?bers which is due 
to their relatively great length and the high dilution of 
the suspension. Furthermore, the long fibers of such a 
suspension have an extremely high tendency to become 
entangled with each other. Therefore, the supply ‘of the 
?bers to the diluent which normally consists of paper 
making waste water cannot be carried out in the usual 
manner in front of the pump which pumps the mixture 
of the diluent and the fibers into the headbox. ' 
Although it has already been proposed to pass the ? 

bers into a pipe line between the pump and the follow 
ing distributing or approach system, this can only re 
duce but not eliminate the danger of an entanglement 
and/or flocculation of the fibers. 

It is an object of the present invention to provide an 
apparatus of the type as first mentioned above which is 
designed so as to permit the use and treatment of rela 
tively long fibers as required for manufacturing long 
fiber stock without any danger of ?occulation or entan 
glement of the fibers. . 
vlt is a further object of the invention to provide a 
method which overcomes the above-outlined difficul 
ties of prior methods. 
For attaining these objects, it is the concept of the in 

vention to utilize the turbulence of the diluent in the 
distributing or approach system by connecting the ends 
of the stock supply line directly to the distributor. 
Since the distributing system transforms the mixture 

of ?ber stock and diluent which is supplied through 
pipe lines into a current which extends across the entire 
width of the wire, the inventive manner of adding the 
?ber stock to the diluent produces in this system, not 
only a thorough mixture of the fibers with the diluent 
but also a uniform distribution of the fibers which pre 
vents the entanglement of the ?bers and also a ?occula 
tion thereof since the suspension passes from the dis 
tributor directly upon the wire. ' 

If the distributor has certain areas in which the turbu 
lence of the diluent is especially strong, it is advisable 
to connect the stock supply line to the distributor adja 
cent to such an area..Such a strong turbulence may be 
attained, for example, by providing a de?ector surface 
against which the ?ow of liquid is directed.‘ According 
to a preferred embodiment of the invention, such, de 
?ectors may simply consist of T-joints which are built 
into the supply line through which the diluent ?ows to 
the distributor. 
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2 
The final part 'of the distributing or approach system 

consists of a cross-?ow distributor. Aside from prevent 
ing an entanglement and ?occulation of the ?bers, such 
a distributor has the additional advantage of effecting 
a simple equalization of the basic weight pro?le of the 
non-woven material to be produced. 
A very advantageous feature of the invention consists 

in connecting the cross-?ow distributor to a pipe sys 
tem which consists of two equal branches which are 
disposed symmetrically to the central plane of the dis 
tributor. This pipe system is, in turn, connected to the 
supply line of the diluent which extends within the cen 
tral vertical plane of the cross-?ow distributor and un 
derneath the latter and consists of vertical or obliquely 
inclined pipe sections. The stock supply line is prefera 
bly likewise divided into at least two branches which 
are disposed symmetrically to the central plane of the 
distributor and consist of vertical or obliquely inclined 
and horizontal pipe sections and lead away from a com 
mon pipe which extends underneath the cross-?ow dis 
tributor within the central vertical plane thereof. By 
providing a valve in each of these branch lines, it is eas 
ily possible by a suitable adjustment of these valves‘ to 
control the basic weight pro?le of the non-woven mate 
rial so as to be uniform. 
According to a preferred embodiment of the inven 

tion, each of the branches of the stock supply line ter 
minates into one of the two horizontal supply pipes of 
the cross-?ow distributor between the latter and a T 
pipe section, and the end portions of the branches are 
made of smaller diameter than these supply pipes and 
extend within the longitudinal axis of the latter. 
The features and advantages of the present invention 

will become further apparent from the following de 
tailed description thereof which is to be read with refer 
ence to the accompanying drawings, in which: 
FIG. 1 shows a diagrammatic section of the apparatus 

according to the invention which is taken within the 
vertical plane extending transversely to the wire; while 

FIG. 2 shows a section which is taken along the line 
H — II of FIG. 1. 
These drawings illustrate an approach or distributing 

system 1 of a machine for producing non-woven long 
fiber stock. Toward and through this system 1 paper 
making waste water is pumped by means of a rotary 
pump 2 through a line 3, 9, and by means of this system 
the pipe-line flow of waste water is transferred into a 
uniform current which extends across the width of a 
wire ofa machine for the manufacture of non-woven 
materials by the wet process in which also the fiber sus 
pension is produced. 
The ?nal section of the approach or distributing sys 

tem 1 consists of a cross-?ow distributor 4 which forms 
a part of the head box the remainder of which is not 
shown. The distributor 4 as seen from above has a rect 
angular cross section and its longitudinal sides extend 
across the entire width of the wire. From the bottom of 
the distributor a diagonal partition 5 extends vertically 
upwards but it terminates below the liquid level in the 
distributor and has, for example, one half of the height 
of the liquid level. As illustrated in FIGS. 1 and 2, this 
diagonal partition 5 is mounted so as to leave a free gap 
between its opposite lateral ends and the inner wall of 
the housing of the distributor 4. 

Directly adjacent to the bottom of each of the two 
lateral ends of the cross-?ow distributor a horizontally 
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extending inlet pipe socket 6 is provided. As shown in 
FIG. 2, these inlet pipe sockets 6 are offset relative to 
each other, as seen in the longitudinal direction of the 
distributor. 
Approximately centrally between each side wall of 

the distributor housing and the ?ange 6’ on the outer 
end of each of these equally shaped inlet pipe sockets 
6 a pipe section 7 terminates into the latter which ex 
tends vertically or at an oblique angle upwards toward 
the respective inlet pipe socket 6 so as to form a T-joint 
with the latter. The two pipe sections 7 which are dis 
posed symmetrically to the central plane of the distrib 
utor 4 connect the inlet pipe sockets 6 to a pipe 8 which 
extends substantially within a horizontal plane below 
and at a relatively small distance from the bottom of 
the distributor 4. The ?anges 8’ at the outer ends of this 
pipe 8 are tightly closed and the pipe sections 7 are 
connected at a certain distance from these end flanges 
8’ to the pipe 8 and at a right angle to the latter so as 
to form T-joints. The pipe sections 7 may, however, 
also be connected by elbow joints to the pipe 8. A sup 
ply line 3, 9 for the waste water terminates into this 
pipe 8 at the center thereof and it extends vertically up 
wards from a rotary pump 2 within the central plane of 
the distributor 4. This supply line 9 may have, for ex 
ample, a length equal to approximately ten times its di 
ameter. If the delivery capacity of pump 2 is not vari 
able, an adjustable valve (Not shown) should be in— 
serted into line 9 between the pump and the connection 
of this line to the pipe 8. 
The supply line 10 of the stock which contains ?bers 

of a relatively great length also: lies underneath the 
cross~?ow distributor 4 and within the central vertical 
plane thereof and it also extends vertically or obliquely 
upwards. This supply line 10 is divided into two sym 
metrical branches ll each of which extends at first out 
wardly in a substantially horizontal direction and then 
via an elbow into a section which extends vertically or 
obliquely upwards. Into this section a control valve 12 
is inserted which preferably cannot be completely 
closed. The end portion 11’ of each of these two 
branch lines 11 again extends horizontally and cen 
trally into the free end of the respective inlet pipe 
socket 6 in the manner as shown in FIG. 2. Therefore, 
the open end of each of these end portions 11’ which 
has a smaller diameter than the inlet pipe socket 6 is lo 
cated between the T-joint of the pipe section 7 and the 
point of insertion of this end portion into the inlet pipe 
socket 6 of the distributor housing. The end portions 
11’ may, however, also terminate at the outer ends of 
the pipe sockets 6 or project into the area of the open 
ings of the pipe sections 7. 
By feeding the stock into the inlet pipe sockets 6 be 

tween their points of connection to these pipe sockets 
and the T-joints of the pipe sections 7, the fibers will be 
passed at each side into a turbulent current of paper 
making waste water which insures a thorough intermix 
ture of the fibers with the water Since immediately 
after this intermixture takes place, the suspension 
passes into the cross-?ow distributor 4 in which the 
larger amount of the suspension current is deflected 
upwardly by the partition 5 and is thereby further 
whirled around, the fibers and the waste water will 
continue to be thoroughly intermixed without the oc 
currence of any entanglement or ?occulation of the ? 
bers. By means of the two central valves 12 it is possible 
to adjust the ?ber content of the two branch currents 
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4 
independently of each other and thus also to in?uence 
the basic weight profile in a very simple manner. 

It will be seen from the above that each of the ele 
ments 6 constitute a substantially horizontal inlet pipe 
socket, each of the elements 7 and 8 constitutes branch 
pipes for the diluent, such branch pipes 7 being con 
nected to a respective one of the pipe sockets 6 inter 
mediate the ends of such socket, that the elements 10, 
11, and 11' constitute a pipe line for ?ber stock having 
at least two substantially horizontal inlet ends 11’ con 
nected substantially to the axial center of the outer 
ends of said sockets 6. It will also be seen that the ends 
11’ of the fiber stock branch pipes 11, 11' extend for 
a certain distance into said pipe socket 6, and that the 
pipe line 10, l l, 11 ’ for the ?ber stock comprises a pipe 
10 underneath said distributor 4 and extending up 
wardly substantially within said central plane and then 
likewise branching off into two branch pipes l 1, 11' ex 
tending symmetrically to said plane at first in opposite 
substantially horizontal directions underneath said dis 
tributor 4, then upwardly, and ?nally horizontally to 
said socket 6. The element 12 is a regulating valve 
which is inserted into each of said ?ber stock branches 
pipes 11, 11’. Each of said diluent branch pipes 7, 8 
which is connected to one of said pipe sockets forms a 
T-joint together with said pipe sockets 6. 
Although my invention has been illustrated and de 

scribed with reference to the preferred embodiment 
thereof, it should be understood that it is in no way lim- . 
ited to the details of such embodiment but is capable 
of numerous modi?cations within the scope of the ap 
pended claims. 
What is claimed is: 
l. A method of forming a fiber suspension for pro 

ducing a long fiber stock and for supplying the suspen 
sion in a wide stream to the forming wire of a machine 
for the manufacture of non-woven materials by the wet 
process, the method comprising feeding a diluent for 
the long ?ber stock directly to a distributor through a 
pipe line, feeding the long fiber stock directly to the 
distributor through another pipe line, the pipe line for 
the diluent terminating in a distributor socket portion 
intermediate the ends of the socket and the pipe line 
for the long fiber stock extending into the axial center 
of the outer end of the socket, de?ecting the ?ow of the 
diluent through its pipe line to produce a high turbu 
lence of the diluent at said socket portion, thoroughly 
intermixing the long ?ber stock with the turbulent dilu 
ent at said socket portion, and transforming this thor 
ough intermixture within the distributor proper into a 
current extending across the entire width of the form 
ing wire. 

2. An apparatus for forming a ?ber suspension for 
producing a long ?ber stock and for supplying the sus 
pension to the wire of a machine for the manufacture 
of non-woven materials by the wet process, said appa 
ratus comprising a cross-?ow distributor for transform 
ing a pipe line ?ow of ?ber stock and of a diluent in a 
thorough intermixture into a current extending across 
the entire width of the wire, a pipe line for feeding the 
diluent to the distributor, a pipe line for feeding the 
fiber stock directly to the distributor for thoroughly in 
termixing it in a part thereof with the diluent, said pipe 
line for said ?ber stock terminating into at least one 
part of said distributor in which said diluent is sub 
jected to high turbulence, ?ow de?ecting means for 
producing said turbulence of said diluent, said ?ow de 
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flecting means comprising at least one T-joint in said 
pipe line for said diluent which is connected to said dis 
tributor, said pipe line for said diluent comprising a 
supply pipe extending to said distributor, and two 
branch pipes connected to one end of said supply pipe 
and extending to opposite lateral sides of said distribu 
tor, said distributor being provided on each of its oppo 
site lateral sides near its bottom with a substantially 
horizontal inlet pipe socket, each of said branch pipes 
for said diluent being connected to and terminating 
into one of said sockets intermediate its ends, said pipe 
line for said ?ber stock having at least two substantially 
horizontal inlet ends connected substantially to the 
axial center of the outer ends of said sockets and having 
a diameter smaller than said sockets. 

3. An apparatus as de?ned in claim 2, in which said 
pipe line for said diluent comprises a supply pipe un 
derneath said distributor and extending upwardly sub 
stantially within the central vertical plane of said dis 
tributor, two equal branch pipes connected to the 
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6 
upper end of said supply pipe and extending at ?rst in 
opposite substantially horizontal directions from said 
end underneath said distributor and then upwardly to 
opposite lateral sides of said distributor. 

4. An apparatus as de?ned in claim 3, in which said 
ends of said ?ber stock branch pipes extend for a cer 
tain distance into said sockets. 

5. An apparatus as de?ned in claim 3, in which said 
pipe line for said ?ber stock comprises a pipe under 
neath said distributor and extending upwardly substan 
tially within said central plane and then likewise 
branching off into two branch pipes extending symmet 
rically to said plane at ?rst in opposite substantially 
horizontal directions underneath said distributor, then 
upwardly, and ?nally horizontally to said sockets. 

6. An apparatus as de?ned in claim 5, further com 
prising a regulating valve inserted into each of said 
?ber stock branch pipes. 

* * * * * 


