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ABSTRACT OF THE DISCLOSURE 
A lightweight or tissue paper forming system wherein 

the slurry is discharged onto the uprunning portion of 
a forming wire and after dewatering by the use of op 
posed press rolls is transferred directly to the heated sur 
face of a Yankee dryer drum. The transfer is accom 
plished by wrapping the forming wire around a suction 
couch roll and training the wire away from the couch 
roll tangentially of the dryer drum. A felt or imprinting 
fabric may contact the formed web while on the dryer 
drum Surface prior to being creped therefrom by a doctor 
blade. 

The Field of the Invention 
Paper making machine and process for making tissue 

paper in which a Yankee dryer takes the place of the 
conventional pressing and multiple drying stages. 

Summary, Advantages and Objects of Invention 
Paping making machine of the Yankee dryer type, in 

which the web does not favorably respond to most types 
of presses and rough handling and is dewatered while on 
the forming wire, and transferred from the forming wire 
in its dewatered state directly to the drum of a Yankee 
dryer, and is creped or doctored from the surface of the 
dryer, for coiling or other operations thereon. 
An advantage of the present invention is the provision 

of a paper making machine for forming comparatively 
delicate lightweight paper webs or other non-woven fab 
rics, in which the usual handling of the paper from the 
Fourdrinier wire to the Yankee dryer is minimized by 
transferring the web from the forming wire directly to 
the drum of the Yankee dryer. 
A principal object of the present invention, therefore, 

is to provide a machine and process for making light 
Weight non-woven web, constructed with a view towards 
forming the web with a minimum of rough handling of 
the web. 

Still another object and advantage of the present in 
vention is to simplify the making of non-fibrous webs and 
particularly lightweight tissues, by laying a high speed 
jet-stream of fibers in an aqueous solution on the up 
running run of a Fourdrinier wire, removing a large part 
of the water from the web while forming and traveling 
along the forming wire, and then continuing the dewater 
ing and drying by transferring the web directly from the 
forming wire to the heated drum of a Yankee dryer. 
Another object of the invention is to provide an im 

proved paper making machine and process arranged with 
a view toward eliminating the intermediate steps between 
the forming wire and Yankee dryer, for making tissue 
sheet in a more efficient and simplified manner than 
formerly. 

Other objects, features and advantages of the invention 
will be readily apparent from the following description of 
a preferred embodiment thereof, taken in conjunction with 
the accompany drawing, although variations and modifi 
cations may be effected without departing from the spirit 
and scope of the novel concepts of the disclosure. 
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Description of the Drawing 
FIG. 1 of the drawing diagrammatically illustrates an 

apparatus for forming fibrous webs in accordance with the 
principles of the present invention; and 

FIG. 2 is a fragmentary diagrammatic view illustrating 
a modified means for dewatering the pulp while on the 
Wre. 

Description of Preferred Embodiment of Invention 
In the embodiment of the invention diagrammatically 

illustrated in the drawing, we have illustratively shown a 
looped Fourdrinier or forming wire 10 having a forming 
run 11 defined by a breast roll 12 at the incoming end 
of the forming run and a couch roll 13 at the outgoing 
end of the forming run. The wire 10 is preferably a plastic 
wire made from an endless plastic mesh which may be of 
60 mesh or greater and may be made from polyamide 
fibers, vinyl fibers or polyester fibers sold under the trade 
names of “nylon,” “Saran,” “Orion' and “Dacron, re 
spectively. The forming run 11 is herein shown as being 
upwardly inclined, but need not necessarily be so inclined 
and may extend in any suitable direction. 
Spaced along the wire on the outgoing side of the breast 

roll 12 and disposed over a save-all 15 is a conventional 
stock inlet 16 shown in a diagrammatic form as being 
supplied with pulp from a conventional stock feed means 
through a pump 17. The stock inlet 16 may deliver a sub 
stantially uniform high speed jet-stream of pulp in the form 
of tangled fibers in aqueous suspension and lay the pulp 
on the wire through an inlet slice 19, diagrammatically 
shown as being disposed over the save-all 15 on the up 
running side of the breast roll 12. The forming wire 10 
is adapted to be driven at substantially the relatively 
high speed jet-stream of the stock, as it is laid onto the 
wire from the inlet slice 19. The drive to said forming 
wire may be of a conventional form so need not be shown 
or described herein. 
The save-all 15 is diagrammatically shown as being rel 

atively large and positioned just beneath the forming run 
11 of the wire and the inlet slice 19 adjacent the in 
coming end of the forming run 11 to collect a greater part 
of the water flowing freely from the stock suspension 
through the forming run 11 of the wire. 

It will here be appreciated that in the case of com 
paratively lightweight fibrous web formations there is a 
substantial amount of water to be handled, and this 
water will flow quite readily through the forming run of 
the wire during web formation (not only at the time of 
initial web formation in the upstream region of the im 
mediate discharge of stock from the inlet slice 19, but 
also farther upwardly along the upwardly inclined form 
ing run 11). This is particularly the case with tissue where 
the lightweight web offers less resistance to the free flow 
of water through the web and through the forming run 
11 to the save-all 15. 
Although the relatively lightweight web forming on the 

forming run 11 offers nominal resistance to the flow of 
water therethrough and into the save-all 15, it will be 
appreciated that the weave of the forming run of the wire 
1 plus the depositing of fibers in aqueous solution thereon 
will afford a certain amount of resistance to the water flow 
through the wire 11 and into the save-all 15, to the end 
that there will tend to be a pool of aqueous suspension 
traveling along the top of the forming run 11 of the wire, 
which will drain from the web and wire during travel of 
the wire along the save-all. 
Cooperating press rolls 18, 18 are shown as being spaced 

down-stream of the inlet slice 19. The lower press roll 18 
is disposed within the save-all 15 and the two press rolls 
serve to press and dewater the web as it travels along its 
forming run. The press rolls 18 and 8a are shown as being 
grooved rolls such as are shown in the United States Pat 
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ents to E. J. Justus Nos. 3, 198,693; 3,198,694; 3,198,695; 
3, 198,696 and 3, 198,697 to accommodate the free flow 
of air between the rolls and the wire as the wire passes 
to the couch rolls 13. 

In FIG. 2 of the drawing, a foil or wiper 21 of a con 
ventional form is shown as an alternate means for re 
moving water from the wire. The foil 21 is diagram 
matically shown as being within the save-all 15 and in 
position to wipe the underside of the forming run 11 
of the wire to facilitate dewatering of the web and wiping 
droplets or bodies of water that may be inclined to adhere 
to the underside of the forming run 1. The foil may be 
of a type like that shown and described in the United 
States Patent to A. C. Roecker 3,377,236, dated Apr. 9, 
1968 so not herein shown or described in detail. The foil 
may also be a conventional type of suction foil in which 
suction aids in the wiping of water from the wire in a 
manner well-known to those skilled in the art, so not 
herein shown or described in detail. 
While we have herein shown only one foil 2, it will 

be appreciated that more than one foil may be provided 
if desired or required for certain types of webs. 
A contact roll 22 trains the wire from the couch roll 

13 tangentially of the polished surface of a heated drum 
23 of a Yankee dryer 24. A second contact roll 25 trains 
the wire back to the breast roll 12. The contact rolls 22 
and 25 may be adjustable to adjust the line of travel of 
the wire as it leaves the couch roll 13 and to adjust the 
tension of the wire, it of course being understood that 
the wire is driven at a uniform linear speed approaching 
or faster than the speed of discharge of the stock from 
the inlet slice 19. 
The couch roll 13 is shown as a conventional form of 

suction roll for further dewatering the web to a consis 
tency where it will be pasted to the face of the drum 23 
and be carried thereby under a hood 26 extending partially 
about said drum. 
A grooved roll, like the grooved rolls 18 and 8' may be 

used in place of a suction roll in certain cases, to accom 
modate the free flow of air between the roll i3 and the 
wire 11, as the wire passes to the contact roll 22 and the 
web is pasted on the drum 23. 
The couch roll 13 may be adjustably moved toward 

and from the heated drum 23 as indicated by the double 
headed arrow 27, to press a newly formed web or sheet 
to the face of the heated roll 23 under a preselected 
pressure. 
Where it is desired to imprint a pattern on the web to 

add bulk to the web the couch roll pressing the web against 
the surface of the dryer drum 23 may serve to imprint the 
pattern of the wire 10 on the web. 
The hood 26 extends partially about the heated drum 

23 to contain the heat of the drum to the sheet and may 
also serve as a plenum or encase a series of plenum cham 
bers (not shown) directing heated air to the surface of 
the web as required, and removing moist air from the web 
to attain a dried product as the sheet or web W is creped 
or doctored from the surface of the heated drum 23 by 
a doctor 29. 
The doctor 29 may be a conventional form of doctor, 

doctoring the sheet from the drum 23 and may be fol 
lowed by a second doctor 30 doctoring broke from the 
surface of the drum 23 and maintaining the surface of the 
drum 23 clean. Any broke doctored from the surface of 
said drum in collected in a broke chute 31. 
We have also shown a pressure roll 32 pressing a felt 

33 against the web on the drum 23. The felt 33 is trained 
in an endless path about direction changing idlers 34 and 
under a tension roller 35, which is shown as being ad 
justable. The felt on its return path may also pass between 
a pair of wringer rolls 36 expressing water from the felt 
to be collected in a save-all 37. The pressure roll 32 may 
be suitably driven at the linear speed of the web, by power 
in a manner well-known to those skilled in the art. Said 
pressure roll may be of any conventional form, mounted 
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4 
for adjustable movement towards and from the surface of 
the drum 23 in a suitable manner, so need not herein be 
shown or described further. The wringer rolls 36 may also 
be conventional forms of wringer rolls used to wring water 
from felt. 
Where it may be required or desired to imprint a pattern 

on the web W, and may not be feasible to do this by the 
plastic wire 10, the felt 33 may be an imprinting fabric 
in the form of a mesh and made from a plastic material 
of fibers sold under the trade names of “nylon,' “Saran,' 
“Orion' or “Dacron.' 

In the drawing, the doctor 29 is shown as positioned 
about the drum 23 more than 270° from the point of 
tangency of the wire 10 to said drum. The dried sheet 
or web W as creped or squeegeed from the drum 23 by 
the doctor 29 may pass under a contact roll 39, between 
a pair of tension rolls 40, maintaining tension on the 
sheet as it leaves the drum 23, under a second contact 
roll 41 about a roll 42 and coiled or wound on a winder 
roll 43 into a coil 44. The coiling of the formed tissue is 
no part of the present invention so need not herein be 
shown or described further. 
We claim as our invention: 
1. In a machine for making fibrous webs such as tissue 

and the like, 
an endless traveling plastic forming wire having an up 

running forming run having an incoming end and a 
longitudinally spaced outgoing end, 

a Yankee dryer including a heated drum at the outgoing 
end of the forming run of the wire and having a 
polished peripheral surface, 

a stock inlet adjacent the incoming end of the forming 
run of the wire laying stock in the form of tangled 
fibers in aqueous suspension on the top surface of the 
forming run of the wire at substantially the speed of 
travel of the forming run, 

means downstream of said stock inlet removing water 
from the web and a save-all for catching the water 
pressed from the web and falling through the wire, 

said water removing means including grooved press 
rolls on opposing sides of the wire for pressing 
water from the web on the wire, 

a suction couch roll defining the outgoing end of the 
forming run of the wire, and removing sufficient 
moisture from the wire to paste the web to said 
heated drum, 

a contact roll training the wire from said couch roll 
tangentially of said heated drum and cooperating 
with said couch roll to lay the newly formed web on 
the heated drum, 

a doctor spaced about said heated drum at least 270 
from the point of tangency of the wire to said heated 
drum and transferring the formed web for coiling. 

2. The machine of claim 1, wherein the wire is pressed 
to the heated drum by said couch roll and imprints a 
pattern on the web in passing to said drum to increase 
the bulk of the tissue as delivered to said drum. 

3. The machine of claim 1, 
wherein the plastic forming wire is of at least 60 mesh, 

and the forming run thereof serves to drain water 
from the Web as passing to said couch roll, and 

wherein the couch roll draws water from the web to 
an extent sufficient to adhere the web to said drum as 
pressed into engagement therewith by said couch roll. 

4. The machine of claim 1, 
wherein the means removing water from the wire in 

cludes a wiper foil engaging the underside of the 
wire along the forming run thereof disposed above 
the means catching the water falling through the 
wire. 

5. A process for the manufacture of tissue and the like, 
which comprises the steps of: 

delivering a substantially uniform high speed jet-stream 
of pulp in the form of tangled fibers in aqueous sus 
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pension along an uprunning forming run of a forming 
wire to form a web thereon, 

pressing water from the web and wire in the forming 
run, 

passing the wire and formed web about a suction couch 
roll and further removing water from the web while 
passing about the couch roll to maintain the mois 
ture content of the web sufficient to adhere to the 
traveling surface of the heated drum of a Yankee 
dryer, 

pasting the upper side of the web to the heated drum 
of the Yankee dryer as the wire and web are passing 
about the couch roll with the wire side of the web 
facing outwardly, 

applying pressure to the web with the outgoing side of 
the wire while pasting the web onto the heated drum 
of the Yankee dryer by removing the wire tangential 
ly from the heated drum, 

pressing a water receiving felt against the web on the 
dryer at a press location a distance after the web is 
pasted on the drum and pressing water from the web 
into the felt, 

said felt being the sole member pressed against the 
web at said press location, 

passing the web about the heated drum of the Yankee 
dryer for a greater portion of the circumference 
thereof, 

then removing the formed web from the heated drum 
of the Yankee dryer for coiling. 

6. In a machine for making fibrous webs, such as tissue 
and the like, 
an endless traveling plastic forming wire having an up 

running forming run having an incoming end and a 
longitudinally spaced outgoing end, 

a Yankee dryer including a heated drum at the outgoing 
end of the forming run of the wire and having a 
polished peripheral surface, 

a stock inlet adjacent the incoming end of the forming 
run of the wire laying stock in the form of tangled 
fibers in aqueous suspension on the top surface of the 
forming run of the wire at substantially the speed of 
travel of the forming run, 
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means downstream of said stock inlet pressing water 
from the web and a save-all for catching the water 
pressed from the web and falling through the wire, 

a suction couch roll defining the outgoing end of the 
forming run of the wire, and removing sufficient 
moisture from the wire to paste the web to said heated 
drum, 

a contact roll training the wire from said couch roll 
tangentially of said heated drum and cooperating with 
said couch roll to lay the newly formed web on the 
heated drum, 

a press roll forming a press nip with the drum positioned 
a distance around the drum after the location of the 
couch roll, 

and a water receiving felt passing through a nip be 
tween the press roll and drum receiving water from 
the web on the drum, 

said felt being the sole member passing through the nip 
with the web, 

means dewatering said felt, 
a doctor spaced about said heated drum at least 270 
from the point of tangency of the wire to said heated 
drum and transferring the formed web for coiling. 
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