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The ifstant invention relates to an improvement in
paper machines, and more particularly, to an improve-
ment in the paper forming section of paper machines.

In general, paper machines have been suggested em-
ploying top and bottom forming wires wherein stock is
delivered between the forming wires. The prevailing
idea in the art is that the stock is fed at a rate substan-
tially equal to the rate of travel of the wire; but the
necessity for draining from the stock large quantities of
water at controlled rates of flow has led to increasingly
longer wire parts and the use of various devices for con-
trolling drainage, all of which leave something to be
desired. )

The instant invention is based upon an entirely dif-
ferent concept wherein two opposed cellular faced breast
rolls are mounted in nip-defining relationship wherein
the nip is of substantially the thickness of the web, and
the stock is forced into an enclosed forming zone at the
oncoming side of the nip at such speed and under such
pressure as to create turbulence at the nip and to drive
the major part of the water in the stock through the
cellular faces of the rolls and into the interior thereof.
Vacuum is maintained in the interior of the rolls so as
to assist in drawing the water thereinto. In addition,
separate stock feeds may be employed so as to feed two
different kinds of stock into superimposed streams at the
oncoming side of the nip. In each case the bulk of the
water drained from the stock is drained past the cellular
faces of the rolls, leaving only a relatively small amount
of water (of the total water drained) in the cellular faces
of the rolls. The nip and the off-running wire runs are
aligned in a plane that is downwardly inclined from the
horizontal and a save-all is mounted beneath the upper
roll and between that roll and the wire trained thereover
so as to prevent the roll from throwing the water in the
cellular face thereof back down on the wire at the off-
running side of the nip. The lower roll is also equipped
with a save-all for the same purpose. ’ '

The instant invention results in the creation of a de-
sired turbulence in the forming zone so as to achieve
better formation and better integration of the two par-
tial webs forming on the two converging wires.

It is, therefore, an important object of the instant in-
vention to provide an improved paper machine and an
improved method of forming a paper web.

It is a further object of the instant invention to provide
an improved method of making a paper web which com-
prises driving a stream of stock in a given path, rotating

in the direction of stock travel a pair of foraminous

cylindrical surfaces in the stock path, maintaining said
surfaces spaced apart substantially the thickness of said
web, and maintaining superatmospheric pressure in the
stock contacting one side of the foraminous surfaces and
subatmospheric pressure on the opposite side of the fo-
raminous surfaces to force water through the surfaces.
Another object of the instant invention is to provide
an improved web-forming machine which comprises a
pair of opposed cellular faced rolls, a forming wire trained
over each roll defining an inlet nip of substantially the
thickness of said web, means for delivering dilute stock
under pressure to said rolls, and means within said rolls
for subjecting the roll faces to a vacuum; whereby web
formation is accomplished on both wires at the rolls.
Other and further objects, features and advantages of
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the presert invention will become apparent to those
skilled in the art from the following detailed disclosure
thereof and the drawings attached hereto and made a
part hereof.

In the drawing, the reference numeral 10 indicates gen-
erally a paper forming device embodying the instant in--
vention. The paper machine 10 comprises a first open
cellular-faced roll 12. The general structure of the roll
12 is well understood in the art and it comprises a cel-
lular periphery 12a mounted for rotation with the roll
12." The outer periphery 12a of the roll 12 is open and
provided with a plurality of circumferentially spaced
cells, the walls of which are defihed by circumferentially
spaced radially aligned short baffles or strips, which pro-
ject from the roll shell and extend in the axial direction
so that the individual cells extend longitudinally from
one end of the roll to the other. As here shown diagram-
matically the baffles are the short radially extending lines
(indicated at 12¢’) in the cellular periphery 12a4. The
baffles are mounted on a shell 125 which contains per-
forations or apertures (not shown) which afford com-
munication between the cells and the interior of the roil.
The outwardly extending edges of the baffles are covered
by a helical wire (indicated by the line 12¢) which pro-
vides a foraminous surface offering very little resistance
to the flow of water. In the interior of the roll 12 there
is a suction gland indicated in dotted lines at 124 which
subjects the roll shell 125 and the cellular periphery 12a
to vacuum in the region or area iZe. The toll 12 is, of
course, rotatably mounted on means (not shown) and
the suction gland 124 is equipped with gas and liquid
withdrawing means (not shown) that are mounted co-
axially of the roll 12 and the bearing means (not shown)
therefor. The general construction of rolls having an
open cellular periphery such as the roll 12 is well under-
stood in the art and need not be further described herein.

A bottom forming wire 13 is trained over the roll 12
and has an upper forming run 13¢ and a lower return
run 13b. The wire 13 passes from the upper forming
run 13a over a couch roll 14 having a suction area 14a
which serves to retain the web W on the wire 13 as it
turns downwardly over the couch roll 14 in the direction
of a turning roil 15. The wire then returns over return
rolls 16 and 17 back to the cellular breast roll 12. A
suction pickup roll 18 with suction area 184, covered by
a suction pickup feit 20 urges the felt 29 against the web
W and picks up the web W from the wire 13. As indi-
cated diagrammatically a save-all 21 is mounted around
the suction pickup roll 18 to prevent the roll :18 from
throwing water back on to the felt 20 as it separates
therefrom. A save-all 22 (shown diagrammatically) is
mounted around the roll 12 to collect water thrown there-
from. A stock inlet 23 feeds stock onto the oncoming
side of the wire covered open cylinder 12 along the
upper quadrant thereof.

‘A second roll 24 having an open cellular periphery
and having the same structure as the roll 12 (with the
exception of the location of the suction area 24e) is rotat-
ably mounted overlying the first roll 12. A top forming
wire 25.is trained over the second roll 24 and has a bot--
tom forming run 25a overlying the upper forming ‘run
134 of the bottom wire 13. The bottom forming run 254
of the top wire 25 continues to overlie the top forming '
run 13a of the bottom wire 13 uatil both wires pass over
the couch roll 14, whereat the top forming run 13a car-
rying the web W is separated from the bottom forming
run 254. The wire 25 then turns back around a turning
roll 26 and over return rolls 27 and 28 back around the
cellular breast roll 24. A stock inlet 29 feeds stock onto
the oncoming side of the cellular roll 24 (which in this
case is the down-running side) along the lower quadrant
théreof. )
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As will be appreciated, the stock inlets 23 and 29 are
both connected to suitable sources of stock under pressure
(not shown) so that the volume of stock fed therethrough
may be controlled. The inlets.23 and 29 may be con-
nected. to.the same source.of stock under pressure or to
different sources of stock under pressure. A -particular
advantage of the instant invention is that the inlets 23
and 29 are separate so that different types. of stock can
be fed theretnrou"h Also, it will be appremated that
the’ mlets 23 and-29 cooperate with the opposed wite cov-
ered rolls. 12 and 24 to define enclosed forming zones.
For example, the forming zone along the surface of the
wire covered roll 12 is at first enclosed by the back ex-
tremity 234 of the inlet and as the zone approaches the
nip N between the rolls. 12 and 24 (or the wires 13 and
28: covering such rolls) the: forming zone is. enclosed by
the stock stream from the upper inlet 29 as well as the
wire covered upper roll 24. The nip N between the wire

covered rolls 12 and 24'is of substantially the thickness of

the web to be formed on the machine. In thls way the
web W actually fills. the nip N and the entire forming
zone (deﬁned by the two inlets 23 and 29) is closed.
The stock is fed through the inlets 23 and 29 under super-
atmosphenc pressure so as to actually develop a pressure
head in the region of ‘the mip N (as.contrasted to “free”
flow heretofore used with stock). In this way the pres-
sure at the oncomx‘lg side of the nip N within the stock
itself (which is superatmospheric pressure) cooperates
with the subatmospheric pressure at the suction areas 12e
and 242 so as to actually draw. water into the interior of
the rolls 12 and 24 and past. the open cellular peripheries
124 and 24q thereof. Actually, the water is drawn past
the cellular peripheries 124 and 244 into the suction

glands 124 and 244. In’this way the major portion of

the water passing through the wires 13 and 25 is drawn
directly. into_the interior (or suction glands 124 and 24d)
of the rolis 12 and 24. Also, the web formation substan-
tially filling the nip. area makes it necessary that substan-
tially all of the water in the stock suspension passes
through the forming wires 13 and 25 at the oncoming
side of the nip N. The development of pressure within
the stock stream itself at the oncoming side of the nip N
results in a desired turbulence in the stock in the forming
area which gives superior paper formation and superior
integration between the halves of the web which are
forming on the two wires 13 and 25 in this reglon It
will further be noted that the nip N and the wire runs
134 and 25a at the immediate off-running side of the nip
N.lie in a downwardly directed plane.

A save-all pan 34 has a lower portion 34a (shown

diagrammatically) interposed between the top roll 24 and
the bottom forming run 254 of the wire 25 in close run-
ning relation to the off-running side of the nip N 'so as to
catch water retained in the cellular face 24a of the roil
24." The cooperation between the save-all por’uon 34a
and the downwardly inclined wire run. 25a is important,
because this prevents. the throwmg of water from the roll
face 24a back on to the wire run 254. In order to ob-
tain effective operation of the save-all '34a it has been
found necessary to incline the wire run 252 downwardly
at least about 15° from the horizontal. Preferably the
angle A (that the wire 134 is downwardly inclined) may
range from about 15° to about 45° from the horizontal.
The forwardmost tip 325 of the save-all 34 is in close
running relation with the nip N-and with the roll 24 and
this tip 34b should be angularly disposed about 10° to
about 50° behind the off—running side of the suction area
24e (which is just past-the nip N). In this way the best
operating conditions are obtained and much greater op-
erating speeds can be used because the tendency for water
to be thrown back down on the wire run 254 is substan-
tially eliminated.,

As will be noted, additional dewatering of the web be-
tween the wire runs 132 and 252 may be accomplished

by suction boxes 31, 32 and 33 associated with the under-
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side of the top forming run 13a and/or by a suction box

such as the box 30 associated with the top side of the
wire run 25q.

It-will be understood that modifications and variations
may be_effected without departmv from the sp1r1t and
scope of the novel concepts of the present invention.

We claim ‘as; our- invention:

. A" web-forming machine which comprises. a palr
of superimposed cellular faced rolls, a forrnmg wire
trained' over each-roll deﬁnmg an inlet nip of sub-
stantially the thickness of said web, means for delivering
dilute stock under pressure to said rolls, and means with-
in sa1d rolls for sub]ectmg the roll faces to.a vacuum,
whereby web formation is accomphshed on both wires
at_the, rolls }

2. A web-forming machine which comprises a pair
of superimposed cellular faced rolls, a forming wire
trained over each roll deﬁmng an inlet nip of substantially
the thlckness of said web, separate means for delivering
separate. stock streams under pressure to each of said
wires. at. sald nip, and means. within sa1d rolls for sub-
]ectmg the ol faces to a. vacuum, whereby web forma-
tion is accomphshed on both wires at the rolls.

3. A web-forming machine which comprises a first
roll having an open cellular periphery, a bottom forming
wire trained over said first roll having an upper forming.
run; a_second roll having .an open cellular periphery and
overlymg sald ﬁrst roll; a. top forming wire trained over
said second roll having a bottom formmg run overlymg
the upper forrvmng,_r,un of sald bottom wire, said wire cov-
ered rolls defining a nip of substantially the thickness of
the web, first means for delivering stock to the bottom wire
at the oncoming. side of said nip, second. means. for de-
hvermg stock to the top wire at the oncoming side of
said nip, and means creating a suction within each said
rolls to draw water thereinto.

4, A web-forming machine which comprises a first roll
having an open cellular periphery, a bottom forming wire
trained over said first roll having an upper forming run,
a second roll having an open cellular periphery and over-
lying said first roll, a top forming wire trained over said
second roll having a bottom forming run overlymg the
upper formmg run. of sa1d bottom w1re, said wire covered
rolls deﬁmng a nip of substantlally the thickness of the
‘web, “said nip and sa1d wire runs at the off-running side of
said nip lying i ina downwardly inclined plane, a save-all
pan interposed: between said second, roll and the bottom
forming Tun of said top wire in close running relation to
the off-running side of said nip, and means creating a
suction within each said rolls to draw water thereinto.

5. A ‘web: formmg machine which comprises a first
roll’ having an open cellular penphery, a bottom forming
wire trained over said first roll having an upper forming.
run, a second roll-having an open cellular periphery and
overlying said first roll, a top forming wire trained over
said second roll having a bottom forming run overlymc
the upper forming run of said bottom wire, said wire
covered rolls defining a nip of substantlally the thickness
of the web, said nip and said wire runs at the off-running
side of said:nip lying in a downwardly inclined plane, a
save-all pan interposed: between said second roll and the
bottom formmg run of-said: top wire in close running rela-
txon to’ the off-running side of ‘said nip, first means for
delivering stock:to the bottom wire at the oncoming side
ofsaid nip, second;means for delivering stock to the top
wire at the oncoming side of said nip, and means creating
a suction within each said rolls: to draw water thereinto.

References. Cited in the file.of this patent

UNITED: STATES PATENTS
1,782,215 . Sheperd-etal; _________. Nov. 18; 193¢
1,817;594- Wagner etali ________..___ Aug. 4, 1931
2,693,739 Okawaetal ... ___ Nov. 9; 1954



