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[5 7] ABSTRACT 

A mechanism for making a multi-ply sheet such as a 
Iinerboard from ?brous stock including first and sec 
ond looped forming wires extending to form a throat 
in a vertical upwardly extending forming run with the 
second wire wrapped over a suction couch roll and 

' leading to a breast roll and a third looped wire 
wrapped over the breast roll and a he'adbox for dis 
charging slurry over the ?rst layer to be dewatered 
through the third wire with the moisture in the ?rst 
layer being controlled by a suction couch roll. The 
multi-layered web is taken off of the second wire onto 
the third by a suction roll and transferred onto a felt 
to be led through a press nip. 

13 Claims, 1 Drawing Figure 
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MULTI-PLY LINERBOARD MACHINE WITH 
VERTICAL AND HORIZONTAL FORMING RUNS 

BACKGROUND OF THE INVENTION 
The invention relates to improvements in paper mak 

ing machines and more particularly to improvements in 
a forming section of a paper making machine for mak 
ing multi-ply web such as linerboard. 

In linerboard machines heretofore available, at high 
operating speeds, dif?culties were encountered in that 
adhesion or binding between the layers of the sheet be 
came uncertain making the web unsatisfactory in cer 
tain circumstances and reducing its strength. Dif?culty 
was also encountered in obtaining adequate drainage 
from both layers of the sheet, and particularly the sec 
ond layer which preferably had to be drained outwardly 
of the ?rst layer. Difficulty was also encountered in 
controlling the moisture of the ?rst layer, and it has 
been discovered that it is very important for good ply 
bond between the top liner and bottom ply to control 
the moisture in the top liner. 

It is a feature of the present invention to make liner 
board by first making the bottom ply and thereafter 
forming the top liner on the surface of the bottom ply. 
The bottom ply is formed by controlling its moisture, 
and the top liner is applied thereafter. With the control 
of the moisture in the bottom ply to a degree that a suf 
ficient amount of moisture is left in the bottom ply, a 
good ply bond can be obtained between the top liner 
and bottom ply. The amount of stock needed for the 
top liner is not very large, and the mechanism herein 
disclosed provides adequate drainage capacity to drain 
the water out of the top liner ply in its own direction 
after it has been laid on top of the bottom ply. The bot 
tom ply is formed in a vertical forming run between two 
wires with the wires thereafter being separated and the 
second wire led through a horizontal run carrying the 
bottom ply. The top liner ply is formed by stock being 
delivered onto the surface of the lower ply, and the top 
liner ply is dewatered by running the two plies over the 
arcuate surface of a breast roll while applying a third 
wire to the outer surface. The breast roll may have a 
soft rubber cover, and the tension of the third wire' 
forces the water out of the web as the webs and wire 
wrap around the breast roll, and savealls are positioned 
to receive the water. The third wire has large voids to 
permit a large amount of water to be carried in the fab 
ric itself, preventing crushing. The bottom ply and top 
liner ply then are transferred to a felt and carried 
through a press nip. 
An object of the present invention is to provide an 

improved mechanism for forming linerboard at higher 
speeds than heretofore practical and forming improved 
linerboard with an improved ply bond between the lay 
ers. 

A further object of the invention is to provide an im 
proved device wherein the top liner ply is formed on 
the surface of the preformed lower ply and is dewa 
tered between two wires carried over the arcuate sur 

face of a breast roll. ' 
A further object of the invention is to provide an im 

proved more compact higher speed linerboard forming 
machine which avoids disadvantages of mechanisms 
heretofore available. ; 
Other objects, advantages and features will; become 

more apparent, as will equivalent structures which are 
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2 
intended to be covered, with the teaching of the princi- . 
ples of the present invention in the disclosure of the 
preferred embodiment in the specification, claims, and 
drawings, in which: ' 

DRAWINGS 

The FIGURE of the drawing is a somewhat schematic 
side elevational view of a forming section of a paper 
makng machine constructed and operating in accor 
dance with the principles of the present invention. 

DESCRIPTION 

As shown in the drawing, a bottom ply of linerboard 
is formed between ?rst and second looped forming 
wires 10 and 11. The looped forming wires may be of 
metal wire or plastic fabric and are arranged to travel 
in runs by ?rst and second guide means which include 
rolls that need not all be described in detail and are 
shown in their positions without all being numbered. 
Included in the guide rolls which form the first and sec 
ond guide means is a breast roll 13 for the ?rst wire and 
a couch roll 14. The second wire passes over a breast 
roll 15 and is turned over a couch roll 16. These rolls 
are so located so as to guide the ?rst and second wires 
10 and 11 into a forming throat 17 leading to a forming 
run 18 which preferably extends vertically upwardly. 
Stock for forming the lower layer of the linerboard is 

delivered to the throat by a slice 9 positioned todeliver 
a spouting jet of stock into the throat. As the stock trav 
els upwardly, it is dewatered by the pressure between 
the wires. Along the forming run within the first wire 
are skimmer blades 19 and 20 which de?ect the water 

~ off of the wire surface and the water is caught by a sa 
veall 21. 
Within the second wire 11 along the forming run are 

a plurality of blades or edges 22 which de?ect the wires 
laterally and which extend in a cross-machine direc 
tion, but are spaced apart in a machine direction so that 
the wires are threaded in a series of chords with the 
edges of the blades 22 generally positioned along an 
arc. Water which presses through the ‘second wire flows 
along the blades 22 and is caught by a saveall 23. 
Following the blades 22 is a suction box 24 which en 

gages the wire. 
The couch roll 16 is provided with a suction ‘gland 25 

having suction control means 25a so as to control the 
amount of water'removed from the web layer. In this 
manner the web .can be left sufficiently moist so as to 
insure a later transfer of water between the lower layer 
and the top liner- ply to insure a good bond between lay 
ers. ‘ 

The couch roll 14 for the ?rst wire wraps the ?rst 
wire over the suction roll 16 to insure that the web will 
travel over the arcuate surface of the couch roll 16 and 
travel into the horizontal path 27 of the wire. Following 
this horizontal path, the second wire is wrapped over a 
No. 2 breast roll 28 within the second wire. This No. 2 
breast roll is also wrapped by a third outer wire‘ 30. _ 

In advance of the nip formed between the third wire 
30 and the second wire 11 is positioned a headbox 29 
which delivers a stock to form the top liner ply over the 
lower ply carried on the wire 11. At this location the 
moisture in the lower ply is in the range of 6 to l2% and 
this moisture can be controlled quite well from the suc 
tion couch roll 16. The control of moisture is very im 
portant for a good ply bond between the top liner and 
bottom ply. The amount of stock needed for the top 
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liner is not very large, and the unit incorporated with 
the third looped wire 30 has suf?cient drainage capac 
ity to drain the water out of the top liner ply. As the top 
liner ply is laid on top of the bottom'ply‘by’t'he s'econ- ' 
dary headbox 29, the pressure between‘ the third wire 
30 and the second wire 11 forces water to be drained 
out and caught by a saveall 33. As the multi-ply web 
passes around the breast roll No. 2, 28 drainage con 
tinues to take place, and the multi-ply sheet is trans 
ferred from the second wire 11 to the third wire 30. 
This transfer is assisted by a suction roll 31 having a 
suction gland 32 therein. Control of the tension in the 
third wire 30 for controlling pressure against the layers 
is accomplished by a variable position roll 34 within the 
loop of the third wire 30. 
Additional water coming off of the second top liner 

layer as it rounds the breast roll No. 2, 28 and the suc 
tion roll 31 is caught by a saveall 35. - 
To help consolidate the web and make a ?rmer bond 

therebetween, a preferred arrangement has a soft rub 
ber cover over the breast roll 28. The hardness of this 
soft rubber is in the range of 50 P&J to 150 P&J 
'Another feature is that the N0; 3 wire 30 which can 

be either a wire or fabric is constructed to have large 
voids to permit a large amount of water to be carried 
by the fabric itself, and this helps avoid any crushing in 
the nip between the wires 11 and 30. The openness of 
the wire is in the range of 2.0 infi/ft.2 to 5.0 in.3/ft.2. 
The web is then transferred onto a ?rst press felt 38. 

This is carried by suitable rolls within the looped felt 
including a suction transfer roll 36 having a suction 
gland 37 therein. The felt carrying the multi-layered 
web is then let down into the nip 39 formed between 
a press roll couple having an upper plain press roll 40 
and a lower suction roll 41 with the suction gland 42 
opposite the felt. The felt leaves the nip with the press 
and in a ‘run 43, means are provided for lifting the web 
off the felt to a second press nip, not shown. 

In the arrangement above described, the ?rst forming 
run 18 forms a well formed sheet with dewatering being 
accomplished in both directions through the sheet and 
because the sheet is well formed, moisture can be re 
tained without disadvantageous effects. The sheet is 
very flat and level and provides an improved linerboard 
grade. The arrangement requires relatively low driving 
power and provides ease of wire cleaning. A uniform 
high quality sheet results with ease of operation and 
low operating expense. With the top ply layer being de 
watered outwardly, it is not necessary to draw water 
through the existing base ply which results in the re 
quirement for less vacuum and less horsepower. With 
the use of a soft rubber covered breast roll 28, the ad 
vantages of a lump breaker roll are attained. 

I claim: 
1. A mechanism for making a multi-ply sheet from 

?brous stock comprising in combination: 
?rst and second looped forming wires; 
?rst and second guide means within the respective 
wires training them to travel in a vertically extend 
ing forming throat leading to 'a vertically running 
forming run between the wires; 

a ?rst headbox having a slice positioned to discharge 
stock vertically into said throat to form a ?rst web 
layer; . 

a suction couch roll within the second wire at the end 
of the forming run; 
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4 
a breast roll within the second wire downstream from 

the forming run positioned horizontally of the 
couch'r‘oll so that the second wire extends through 
a horizontal run to the breast roll and wraps the 

breast roll; - 

a third looped forming wire; 
third guide means within the third wire training the 

third wire to wrap said breast roll over the second 
wire so that a multi-ply web on the second wire is 
dewatered outwardly through the third wire; 

and a second headbox positioned in advance of said 
breast roll for directing a ?ow of stock horizontally 
onto the ?rst web layer during said horizontal run 
tobe dewatered through said third wire over the 

, breast roll. 

2. A mechanism for making a multi-ply sheet from a 
?brous stock constructed in accordance with claim 1: 
wherein said suction couch roll within the second 

\ wire at the end of the forming run has controlled 
suction means for controlling the moisture re 
moved from the ?rst web so that sufficient mois 
ture remains for dewatering the ?rst web in the di 
rection of the second layer through the third wire. 

3. A mechanism for making a multi-ply sheet from a 
?brous stock constructed in accordance with claim 1: 

including a suction roll in the third wire following 
said breast roll training the third wire away from 
the second wire with the web following the third 
wire. 

4. A mechanism for making a multi-ply sheet from a 
fibrous stock constructed in accordance with claim 3: 

and‘ including a felt receiving the web from the third 
wire and the press receiving the web and felt 
therein. > 

5. A mechanism for making a multi-ply sheet from a 
?brous stock constructed in accordance with claim 1: 

including a felt removing the web from the third wire; 
and a press receiving the web on the felt. 

- 6. A mechanism for making a multi-ply sheet from a 
?brous stock constructed in accordance with claim 1: 

including a looped felt; 
a suction roll within the felt forming a take-off nip 
with the third wire for removing the web there 
from; 

and a press nip receiving the felt and web therebe 
tween. 

7. A mechanism for making a multi-ply sheet from a 
?brous stock constructed in accordance with claim 6: 
wherein the press nip includes a plain roll engaging 

the web and a suction roll engaging the felt. 
8. A mechanism for making a multi-ply sheet from a 

?brous stock constructed in accordance with claim 1: 
wherein said forming run extends vertically up 
wardly. 

9. A mechanism for making a multi-ply sheet from a 
?brous stock constructed in accordance with claim 1: 
wherein said ?rst forming run extends vertically up 

‘ wardly in an arcuate path and said second guide 
means includes a suction couch roll over which the 
second wire is wrapped to turn into a generally hor 
izontal run leading to said breast roll with means 
for controlling thev tension of the third wire over 
said breast roll. 

10. A mechanism for making a multi-ply sheet from 
a ?brous stock constructed in accordance with claim 1: 
wherein the breast roll has a soft outer surface. 
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11. A mechanism for making a multi-ply sheet from 
a ?brous stock constructed in accordance with claim 
10: . . . . 

wherein the breast roll is rubber covered and has a 
hardness in the range of 50 P&J to 150 P&J. 

12. A mechanism for making a multi-ply sheet from 
a ?brous stock constructed in accordance with claim 1: 
wherein the third wire is an open type wire having 
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large voids. 

13. A mechanism for making a multi-ply sheet from 
a ?brous stock constructed in accordance with claim 
12: 
wherein the voids in the wire have a size in the range 
of 2.0 in.'“'/ft,2 to 5.0‘ in.3/_ft.2. ' 


