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[57] . ABSTRACT 

A multi-layer paper web forming system which in 
cludes a first endless forming screen upon which mul 
tiple slurries are deposited. The ñrst slurry is delivered 
onto the moving wire opposite a suction forming roll 
and the second slurry is deposited upon the first slurry 
downstream of the forming roll. A second suction roll 
is positioned downstream of the second slurry dis 
charge device adjacent the paper web side of the 
screen around which the endless screen is wrapped in 
an arcuate path. The second suction roll may be 
wrapped in part by a second endless forming screen 
which may then travel away from the second suction 
roll in conjunction with the first endless forming 
screen. 

3 Claims, l Drawing Figure 
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MULTI-LAYERED FIBROUS WEB FORMING 
SYSTEM EMPLOYING A SECTION ROLL 

POSITIONED ADJACENT THE WEB SIDE OF THE 
FORMING WIRE AND AROUND WHICH THE 

FORMING WlRE IS WRAPPED ' 

BACKGROUND OF THE INVENTION 

This invention relates to forming fibrous webs on 
moving screens from slurries of fibers in liquid suspen 
sion, and is particularly applicable to manufacture of 
paper and non-woven textiles. 

SUMMARY OF THE INVENTION 

The invention makes possible formation of improved 
(e.g., stronger heavier, more uniform) webs by provid 
ing for rapid liquid removal (even with fibers offering 
high resistance to liquid flow) with excellent control 
over fiber orientation and solids retention, with a sys 
tem featuring low cost and complexity, simplified con 
trol, minimum screen wear, applicability to a wide vari 
ety of web weights and compositions, and ability to pro 
duce multi-layer webs with excellent interlayer bond 
ing. Existing installations can easily be modified to em 
body the invention. 

ln general the invention features partial web forma 
tion on a moving screen which carries the partially 
formed web through a reverse concave arcuate path 
around a suction roll to produce liquid removal 
through the web surface opposite that contacting the 
screen. In some preferred embodiments at least one 
second slurry is deposited on the partially formed web 
upstream of the suction roll of the invention, forming 
a second web layer from which liquid is removed by the 
suction roll in a direction away from the first layer. ln 
other preferred embodiments a second moving screen 
runs in contact with a sector of the suction roll of the 
invention to facilitate web separation from that suction 
roll. Web separation can also be facilitated by a zone 
of positive pressure following a vacuum zone in the suc 
tion roll, the removed liquid being retained momentar 
ily in the roll shell perforations by inertial forces at the 
time of web separation. Preferably, the web remains on 
a single, continuous, moving screen through its forma 
tion. 

BRIEF DESCRIPTION OF THE DRAWING 
The DRAWING is a diagrammatic side elevation of 

a web forming machine embodying the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawing, a moving, endless forming 
screen 10 is looped around a suction forming roll shell 
12 and other forming, water removal and screen driv 
ing and carrying rolls l1 as illustrated. The shell 12 of 
the forming roll is perforated, the perforations commu 
nicating with one or more fixed boxes 14, 16 on the 
inner side of the shell, boxes 14, 16 being connected in 
conventional fashion as desired to sources of sub- and 
super-atmospheric pressure 15, 17, respectively. A 
slurry supply device 18, of design well known in the art, 
delivers a uniform layer of suitable dispersed slurry to 
the outer surface of screen 10 at a point where screen 
l0 is rigidly supported on roll shell l2. The top lip 20 
of the nozzle of slurry delivery means 18 is hinged at 2l 
to permit adjustment of opening 22 to control the ve 
locity and depth of the slurry stream discharging onto 
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2 
screen 10. A lip extension 24 covers part or all of 
screen 10 while in contact with roll shell 12. Lip exten 
sion 24 is hinged at opening 22, permitting control of 
gap 26 at the point where the forming wire initially en 
ters the atmosphere. 

All or a part ofthe liquid in the slurry stream depos 
ited on screen 10 is withdrawn through screen 10 into 
roll shell 12 under the influence of pressure maintained 
in boxes 14, 16 and the positive pressure of the slurry 
stream under lip 24. solids are retained on screen l0 as 
liquid is removed to form the desired web. A wide 
range of factors determining web properties, such as 
fiber orientation, solids retention, and the proportion 
of total liquid drained from the slurry may be positively 
and predictably controlled by regulation of opening 22 
and gap 26, the positive pressure in the slurry stream, 
and the pressures in boxes 14, 16. 
Liquid withdrawn into shell 12 can be later dis 

charged from the reaches of screen l() by centrifugal 
throwout into pan 13 or by withdrawal into boxes 14, 
16. 
The partially formed web and any remaining liquid 

are carried away from shell 12 by screen 10, which is 
trained reversely concavely about a sector of a second 
perforated suction roll 30, containing one or more in 
ternal boxes 32, 34, 36 which communicate with the 
perforations of the shell of roll 30 and are connected 
as desired to sources of sub- and super-atmospheric 
pressure 15, 17, respectively. A second moving, endless 
screen 38 is looped around shell 30 and driving and 
support rolls 40 and 42. _ 
The reversely arcuate concave contact of screen l0 

with roll 30 will exert centrifugal force on liquid re 
maining in the web, causing further removal of liquid 
through the web and screen 10, the liquid discharging 
into pan 44. 
Additional liquid is drawn from the side of the 

formed web which is remote from the screen 10 by sub 
atmospheric pressure in box 32, thus allowing forma 
tion of heavier webs or webs of high flow resistance, as 
it is not necessary to withdraw all liquid through the 
formed web. By application of a sufficient degree of 
sub-atmospheric pressure in box 32, the discharge of 
liquid through the web into pan 44 can be controlled 
vover a wide range or eliminated entirely. 

Box 34, following box 32, may be held at sub- or su 
per-atmospheric pressure as required to prevent hold 
ing the formed web on screen 38, retaining the web on 
screen 10. The separation of screen 38 from shell 30 
also facilitates web separation from the shell. With eas 
ily separated webs, screen 38 can be arranged simply 
to surround the entirety of roll 30, eliminating rolls 40 
and 42. In any event, as web and shell separate, re 
moved liquid is momentarily held in the perforations of 
the shell by inertia. Box 36, following box 34, may be 
held at sub-atmospheric pressure to retain liquid re 
moved from the top of the web in shell 30 and prevent 
return of liquid to the web. The liquid retained may be 
discharged into suction collector 46 and pan 48 or dis 
charged into the internal boxes. Showers 50 and 52 re 
move fibers and maintain roll 30 and screen 38 in clean 
and operable condition. 
The formed web, with sufficient liquid removed for 

subsequent processing, continues its travel on screen 
10. The web may be further dewatered and compacted 
by devices well known in the art, such as fixed suction 
box 54, suction rolls 56 containing boxes 59, 57, and 
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presser roll 58. The formed, dewatered, and compacted 
web may be removed continuously from screen 10, 
being pulled freely from the screen or removed by suc 
tion roll 60 and felt 62. The endless screen 10 is re 
turned to roll shell 12 over the driving and carrying 
rolls 1l. 
Advantageously, a second slurry source 70, similar to 

primary slurry source 18, may be provided as shown, 
introducing additional slurry onto the top of the web 
initially formed. The secondary slurry may be similar to 
or significantly different from the primary slurry. For 
example, a primary web may be formed of low quality 
fibers supplied at slurry source 18. This primary web 
may then be covered with a secondary web of higher 
quality fiber, to impart special properties to the web 
surface with a minimum of costly material. The re 
moval of the greater part of liquid in the secondary web 
into roll 30 rather than through the flow resistant pri 
mary web, allows the formation of heavy secondary 
webs on heavy primary webs. However, the ability to 
allow a controlled flow of liquid through the primary 
web under centrifugal force results in fiber entangle 
ment at the interface of the webs, providing excellent 
bonding of the webs and eliminating subsequent delam 
ination. By the addition of one or more additional suc~ 
tion rolls and slurry sources downstream of the roll 30 
multi-layer webs of three or more layers can be formed. 

Conventional web forming machinery is generally 
compatible with the invention. A substantial advantage 
of the invention is the adaptability of existing machin 
ery to the practice of the invention without extensive 
replacement or relocation of existing components. 
A further advantage of the invention is the absence 

of components fixed relative to the travelling screens. 
Such components consume substantial power and 
cause severe wear of the screens due to rubbing 
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contact. 4 

Other embodiments are within the following claims. 

What is claimed is: 
1. In apparatus for forming fibrous webs, comprising 

an endless travelling forming screen, a device for de 
positing slurry on the screen, and a first suction roll 
wrapped in part by said screen and located on the side 
of said screen opposite said slurry depositing device, 
that improvement comprising 
a second suction roll located downstream of said first 
suction roll with respect to the direction of screen 
travel and adjacent the web-carrying side of said 
screen, 

means forming a chamber disposed within said sec 
ond roll adjacent and in effective communication 
with said web-carrying side of said screen, and 

means connected to said chamber for creating sub 
atmospheric pressure therein, 

said screen being trained to wrap along a reversely 
concave arcuate path about said second roll to per 
mit liquid removal radially into said second roll 
through the web surface opposite that contacting 
said screen, and 

means for depositing a second slurry on the partially 
formed web carried on said screen between said 
rolls. 

2. The improvement of claim 1 further comprising a 
second endless travelling screen surrounding and in 
contact with the portion of said second roll through 
which said chamber is in said effective communication 
with said web-carrying side of said first mentioned 
screen. 

3. The improvement of claim 2 wherein said second 
screen is spaced from said second roll beyond said por 
tion of said second roll. 
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