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This invention relates to the dispersion of the 
?bers in a paper-making stock and the deposi 
tion of the resulting dispersion upon a web 
forming device to form a paper web. The in 
vention provides improved apparatus leading to 
the production of well-formed paper webs. 
In the customary manufacture of paper there 

is prepared a ?brous furnish comprising an 
aqueous suspension of paper-making ?bers, 
which may or may not also contain one or more 
of various auxiliary substances such as mineral 
?ller, coloring matter, resin, alum, starch, sili 
cate, or the like. The furnish as ordinarily 
prepared is at ?rst of rather thick consistency, 
say of 5 to 7 % solids content, at which consistency 
it is usually treated or beaten as in a Hollander 
engine or beater. Subsequently the furnish is 
commonly subjected to some re?ning process as 
in a Jordan engine, and is ?nally diluted to a 
consistency of the order of 0.5 to 1.5% solids 
before “it is run out upon a web-forming device 
to form a paper web. The furnish after the 
?nal dilution is often referred to as paper-mak 
ing stock. 
Before the stock is allowed to ?ow out upon 

the web-forming device it usually is passed 
through a slotted plate or screen to remove 
shives and other coarse material. The screen 
has considerable effect in breaking up large ag 
glomerates of ?bers, but since the slots in said 
screen are of necessity considerably larger than 
the dimensions of a single paper-making ?ber, / 
many small agglomerates pass through the 
screen. After leaving the screen the stock passes 
through a ?ow-box, the purpose of which is to 
even out the flow of the stock until it is uniform 
across the'entire width of the paper-machine; 
thence the stock flows into a “pond” or small 
reservoir which supplies it under constant head 
to the “slice” which delivers it to the web-form 
ing portion of the paper-making machine, such 
as a Fourdrinier wire. 
In its simplest form a slice consists of a bar 

or .board extending completely across the Width 
of a Fourdrinier wire and positioned parallel to 
and adjacent to said wire. In many cases, how 
ever, at least two slice-bars are used to form 
the stock inlet, while in most modern machines 
the slice takes the form of a stream-lined noz~ 
zle. Whatever the form of the slice, its func 
tion is to regulate the volume and velocity of 
the stock ?owing therefrom and to effect equable 
and uniform distribution of said stock across the 
width of the wire. The function of the pond 
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2 
sure l8, steady ?ow from the slice. In some in 
stallations the pond is eliminated and pressure 
behind the slice is maintained dynamically, as 
by means of a pump. 
After the stock has ?owed out upon the form 

ing wire and the water has drained away, the 
way the ?bers lie with respect to one another in 
the web determines what is called the “forma 
tion” of the web. The formation can be visu 
ally observed in the ?nished paper by one who 
examines the sheet while holding it against a 
strong light. It is ‘apparent that, ideally, an 
even or uniform formation requires that there 
shall be no clumps or agglomerates of ?bers in 
the stock at the instant the web is laid down; 
each individual ?ber should be unattached to 
others up to the moment it comes to rest in 
the web. Otherwise clumps of ?bers will cause 
thick spots in the web which obviously will re 
sult in uneven formation of the web. 
From the very nature of a paper-making fur 

nish its ingredients tend to agglomerate or floc 
culate whenever the motion of the stock be 
comes comparatively mild. Almost inevitably 
some clumps or agglomerates already exist or 
actually form in the ?ow-box or pond preceding 
the slice on a paper-machine. Many of said 
agglomerates are undoubtedly broken up as the 
stock flows through the slice. No slice hitherto 
known, however, has been capable of dispersing 
anywhere near all of the agglomerates which 
pass through it; consequently a large proportion 
of the clumps which enter a slice also appear 
as such in the ?nished paper. Naturally the 
desirability has long been appreciated of having 
the stockissue upon a paper-making wire en 
tirely free from clumps or ?ber agglomerates. 
Nevertheless success in achieving this desirable 
condition has in most cases been notably lack 
ing, in spite of many attempts to bring it to 
pass. It has been frequently recommended that 
use be made of :a stirrer, such as a rotating hori 
zontal cylinder, placed in the pond adjacent and 
:parallel to the slice. Such mechanical stirrers 
have to a considerable extent been effective in 
dispersing soft clumps and ?ber agglomerates. 
At the same time, however, such stirrers have, 
in general, had the unfortunate effect of caus 
ing small hard knots of ?bers in the stock, and 
this undesirable effect has been greater in those 
furnishes containing a preponderance of long 
?bers, the very kind of furnish in which the need 
for good dispersion is greatest. As, a result the 

is to provide a constant hydrostatic head to en- 55 dispersing effect of such stirrers is so largely 
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offset by their undesirable knot-making effect that 
said stirrers are not very generally used. 

In contrast to the prior are, the present in 
vention achieves the desired substantially com 
plete dispersion of paper-making stock delivered 
.to the web-forming screen without use of any 
mechanical stirring, but wholly by application 
of principles of hydraulic ?ow. Likewise the 
invention provides a stock-inlet of new design 
in which the desired hydro-dynamic dispersion 
may take place completely and effectively. 
Another aspect of formation quite apart from‘v 

the evenness or uniformity previously referred 
to is the question of alignment or non-alignment 
of the ?bers in the direction of wire travel or 
“machine-direction.” When paper stock rushes 
from a nozzle 0r slice and ?ows out over a 
Fourdrinier wire the ?bers tend to align them 
selves parallel to the direction in which they flow. 
This gives the web what is frequently referred to 
as a “grain.” In some cases it is desirable to have 
most of the ?bers lying parallel to the machine 
direction. On the other hand, in other cases it 
is preferred to have as little as possible of orien 
tation of ?bers in any single direction, so that the 
?bers will lie haphazardly in the web and make 
said’web equally strong in all directions. 'As a 
matter of fact, this usually preferred condition is 
almost never even closely approached in prac 
tice, though'in most cases an attempt is made to 
bring about the desired disorientation of the 
fibers by vibrating or shakingthe forming-wire 
while the stock is ?owing thereon. One modi? 
cation of the present invention makes possible 
considerable control of the degree of ?ber orien 
tation in the ?nished web by making it possible 
to deliver the stock upon the forming wire with 
the majority of the fibers not aligned in the di 
rection of the stock ?ow. 
According to the invention paper-making stock 

of a consistency suitable for running out into a 
web upon a Fourdrinier paper-making machine 
is, immediately prior to its emission upon a 
paper-forming wire or screen, subjected to the 
action of hydraulic forces which move said stock 
through cycles of alternate decreasing and in 
creasing velocity and also cause a more or less 
violent turbulent or swirling motion in said stock 
at at least one place in its path. The intensity 
of said motion is made suf?cient to break up all 
clumps or agglomerates in the stock so that the 
individual ?bers are dispersed; likewise the rate 
of change in the velocity of flow in the stock after 
it has been dispersed is kept sumcient to prevent 
reagglomerating or re-clumping of the ?bers up 
to and including the instant said stock debouches 
upon a web-forming device. ' _ 

The desired ends are accomplished by feeding 
paper-making stock at suitable Velocity through 
a closed tortuous passageway of varying cross 
section and discharging upon a web-forming wire 
or screen. The top and bottom surfaces of said 
passageway do not possess identical shapes; in 
stead the two surfaces converge and diverge with 
respect to each other to form a passageway of 
varying thickness so that stock ?owing there 
through continuously changes velocity. In at 
least one place, and preferably in more than one 
place, the passageway is enlarged to form a swirl 
chamber in which the stock is caused to eddy 
with sufficient velocity that all agglomerates are 
dispersed by hydraulic shear. The two aforemen 
tioned surfaces may each be generated by move 
ment of a horizontal line which makes a right 
angle with'the direction of said wire travel. Said 
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horizontal line is made to follow, in part during 
its travel, a curve which preferably is an involute, 
so that stock passing along the resulting surface 
is accelerated towards a center, thereby producing 
a vortex or violent eddy in the swirl-chamber. 
Stock passing through the passageway is thus 
subjected to the mixing or dispersing effects of 
large velocity changes as well as to the violent 
stirring action of a vortex. Where the walls 
make a sudden reversal of direction it is prefer 
able to have corners or edges as sharp possible 
rather than rounded so that the washing effect of 
the ?owing stock will keep them clean and pre 
vent clumps from collecting. This is especially 
important in the case of all edges facing down 
stream with respect to the stock ?ow. The up 
stream and ‘downstream ends of the passageway 
aforementioned obviously are left open for the 
admission and emission respectively of the stock 
?owing therethrough. The two sides of the pas 
sageway may be closed by plane surfaces. The 
path de?ned by the passageway is rather thin or 
shallow, but tortuous, and extends longitudinal 
ly from a position somewhat removed from a 
web-forming screen where stock enters said path, 
to a position adjacent said screen where the path 
terminates. Laterally the path extends from one 
side of the paper-making machine to the other, 
i. e. it is substantially of the same width as the 
paper-machine wire. A vertical section taken 
through the passageway in the longitudinal di 
rection at any point in the width of the passage 
is substantially identical with any other parallel 
section. _ 

The passageway, including swirl-chamber, en 
trance, and outlet, will henceforth for convenience 
be referred to as a. “dispersion slice.” The por 
tion including the swirl-chamber or chambers and 
adjacent passages up to but not including the 
outlet may be called the “dispersion-section” of 
the device. The con?guration of the dispersion 
section and the clearances between the walls 
thereof must obviously be so designed that ve 
locity and turbulence within said section aresum 
cient to bring about the desired substantially 
complete dispersion of the stock. To make the 
capacity of the device su?‘iciently variable to en 
sure optimum results with widely varying condi 
tions of machine speed, paper weight, stock den 
sity and the like, it is obviously desirable that 
provision be made to adjust the positions relative 
to each other of the top and bottom plates or 
walls forming the dispersion-section of the dis 
persion slice. Preferably the plates should be ad 
justable vertically with respect to each other as 
well as horizontally in the direction parallel to 
the length of the paper-machine. 
While, as stated, there must be turbulence in 

the dispersion section, on the other hand the out 
let of the slice should be stream-lined so that the 
stock issuing therefrom will exhibit substantially 
no turbulence. The outlet serves as a dampening 
chamber to absorb eddies resulting from the last 
swirl-chamber, and at the same time it ensures 
a continuously changing velocity in the stock to 
prevent recoagulation or agglomeration therein. 

Said outlet may be in the form of a nozzle ex 
tending from a preceding swirl-chamber. The 
opening of said outlet should, of course, be ca 
pable of easy and exact adjustment completely 
across the width of the paper-machine upon 
which it is mounted. Advantageously at least 
one lip of said outlet nozzle may be of ?exible 
material, so that the outlet may, if desired, be 
warped into the shape of a diverging nozzle. In 



such case, the fibers when moving through the ‘ 
narrowest part of the nozzle throat tend to align 
themselves in the direction of ?ow; as the noz 
zle diverges, however, the velocity decreases and 
the ?bers tend to swing out of alignment, so that 
a majority may even be more or less across the 
direction of ?ow and may be deposited upon the , 
forming wire while still being in that direction. 
Accordingly the difference between ?ber align 
ment in machine-direction and across machine 
direction may be materially cut down or even 
practically eliminated by use of the nozzle de 
scribed. In that case the combined effect of sub 
stantially perfect dispersion of the stock by tur 
bulent motion within the dispersion section and 
the control of ?ber alignment provided by the 
adjustment of the nozzle can make for practi 
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cally perfect formation in the ?nished web. - 
Moreover this desirable effect may be achieved 
without use of a shake or vibration imparted to 
the wire. A shake may be used if desired, how 

= ever, and in some cases may be advantageous in 
preventing ?occulation in the stock while it is 
still on the wire before excess water has drained 
away, as in the case of highly hydrated stocks. 

Obviously if the objects of the invention are to 
be met, the stock must be completely dispersed 
within the dispersion slice. Complete dispersion 
may be accomplished in a single vortex or swirl 
chamber within the slice provided the velocity of 
the stock and resulting turbulence are suiiiciently 
great. However, since the velocity of the stock 
issuing from the slice must be governed by the 
speed of the wire-forming device and in conse 
quence may have to be variable over a considera 
ble range it follows that at times it may be di?i 
cult or even impossible to maintain sufficient tur 
bulence for complete dispersion in a single swirl 
chamber while still controlling the outlet velocity 
at the required value. Accordingly it is greatly 
preferred to provide a plurality of swirl-cham 
hers or vortices within the dispersion slice so that 
aggregates that may pass one chamber still intact 
may be dispersed in a succeeding chamber. 
There is usually little advantage in having more 
than three swirl-chambers in succession, but 
three such chambers are very satisfactory. 
From the foregoing it should be evident that 

the dispersion section must be so designed that it 
offers no opportunity for re?occulation of the 
stock after it has been dispersed. In practice 
this means that there must be no stagnant or 
“dead” spots at any place in the whole disper 
sion slice. In other words, the velocity and/or 
the rate of change in velocity of all portions of 
the stock must be kept sufficiently high so that 
no ?occulation or agglomeration can take place. 
The volume of stock moving through the disperj 
sion slice is governed by the quantity required to 
make a paper web of the particular weight being 
manufactured, which in any case is compara 
tively small per unit of machine width. Conse 
quently it follows that all passages of the dis 
persion slice, including the swirl-chambers, shall 
also be comparatively small; else sufficient tur 
bulence cannot be attained therein. In fact the 
passages are so small that they cause considera 
ble resistance to the flow of stock and make nec 
essary the use of considerably more pressure 
head, frequently more by several times, applied 
to the intake of the dispersion slice than would 
be necessary with a slice of conventional design 
in making the same weight of paper. In fact the 
device under consideration makes possible the 
use of a high pressure head behind the slice even 
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6 
on a paper-machine which operates at low speed, 
‘which has not heretofore been possible. This in 
itself,‘ though wholly incidental to the chief ob 
ject of the invention, is nevertheless advan 
tageous, in that slight variations in the high 
pressure head have no appreciable effect at the 
outlet of the slice whereas variations of equal 
magnitude in a low head cause serious variation 
at the outlet of a conventional slice. 
The passages in the dispersion section of the 

slice are so small and the resistance to ?ow there 
in is so considerable that said dispersion section‘ 
cannot serve as an equalizing chamber to dis 
tribute or equalize the flow of stock across the 
width of the machine. On the contrary, to en 
sure a uniform flow from the slice outlet com 
pletely across the paper machine wire it is prel 
ferred that the stock shall approach the intake 
to the dispersion section across its entire width 
at substantially uniform pressure and velocity; 
for the dispersion section is not sufficiently vol 
uminous to allow large irregularities to be com 
pletely evened out by cross-?ow. To increase 
the size of the dispersion'section to the extent 
required to ensure complete equalization of ?ow 
would entirely defeat the purpose of the present 
invention, because the increase in size would au 
tomatically reduce the velocity of flow and re 
sulting turbulence to such an extent that hydro— 
dynamic dispersion would not take place. A 
large distributing chamber may, if desired, be 
employed behind the dispersion section but a 
well-designed conventional ?ow-box generally is 
capable of supplying a, su?iciently uniform ?ow of 
stock to the intake of the dispersion section. 
The surfaces of the inner passages of the dis 

persion~s1ice should obviously be very smooth so 
that there shall be no opportunity for ?bers to 
be caught by projections from said surfaces. 
Various materials may be used in constructing the 
passages; preferably the material chosen should 
be strong and light in weight. Heavily lacquered 
wood may be used with good results, though un 
even absorption of water by the wood may in 
some cases cause distortion of the structure. 
Sheet metal, such as copper. is satisfactory but 
synthetic resins either thermosetting or thermo? 
plastic are preferred. It is likewise advantageous 
to have the passages made of transparent mate 
rial, such as glass or synthetic resin, so that 
visual observation can be taken of the condition 
within the dispersion-section. 

very satisfactory material from which to con 
struct the device. 
In one satisfactory device having three swirl 

chambers roughly cylindrical in shape, good 
results were obtained when the outlet of the slice 
had a vertical opening of about % inch and the 
maximum vertical clearance in the dispersion 
section was about 3 inches. The overall hori 
zontal distance from the point where stock _en— 
tered the device to the point where it flowed from 
the outlet was 21 inches. The width of the de 
vice Was equal to the width of the paper-machine 
wire. Normally this would be of the order of 
from about 5 to about 20 feet or more. 
An embodiment of the invention is illustrated 

in the accompanying drawings, in which: 
Fig. 1 is a side elevation with a portion broken 

away to reveal the interior in section, of a paper 
making machine showing the ?ow box, the dis 
persion slice of the present invention, and a por 
tion of the web-forming wire; 

A transparent ' 
thermoplastic resin of the Plexiglas type is a 



1 rubber or other suitable ?exible strip 8. 
} edge of the upper frame 9 of the slice is connected 
to the panel ||l which in turn is connected. 

1 to the upper edge "-01? the opening in the ?ow 
‘ box by the ?exible strip l2. 
. panel l0, also, although this does not appear in 1 
‘ the drawings, are connected to the ends of the 
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Fig. 1a is a side elevation of the broken away 
3 portion of Fig; 1; 

Fig. 2 is a partial vertical transverse section 1 
‘ on the line 2-2 of Fig, 4; . 

Fig. 3 is a front elevational view of the slice and 
‘ its supporting andv adjusting mechanism; 

Fig. 4 is an enlarged vertical sectional view of 

Fig. 5 is a broken transverse section through 
_ the dispersion slice on the line 5-5 of Fig. 4. 

‘ the dispersion slice with portions of the adjoining ‘ 
; ?ow box and web-forming wire, and ‘ 

10 

Referring to the drawings, I is the ?ow box, 2 ‘ 

It will be noted that the ?ow box I is of consider 
= able height in order to provide the necessary 
hydrostatic head for operating the slice. The 

‘ ?ow box is provided with the conventional gate 
4 and operating mechanism 5 and its width is, 

i of course, equal to or greater than the width of 
‘ the dispersion slice. The adjustability of the dis 
1 persion slice calls for a ?exible connection be 
‘ tween the dispersion slice inlet and the ?ow box ‘ 
~ outlet. As may be seen in Fig. 1, the bottom edge 
6 of the opening in the ?ow box is connected to 
the edge of the lower frame ,‘I of the slice by the 

The 

The ends of the 

opening in the ?ow box by ?exible strips and the 
‘ bottom edges |3 of the end portions H of the . 
1 panel In (see Fig. 2) are connected to the edge 6 
I of the opening in the ?ow box by a continuation - 
1 of the same strip of ?exible material 8 which 
1 connects the edge of the frame ‘I of the slice to the 
‘ edge 6 of the openings in the ?ow box. As a. mat- ‘ 
ter of fact, the strip of ?exible material runs all 

‘ the way around the opening in the ?ow box and ‘ 
forms a liquid-tight joint between the ?ow box . 

' and the edges of the panel l0 and the edges of ‘ 
‘ the slice inlet. ' - ‘ 

The panel I9 is adjustably supported to the ?ow 
‘ box by the angle irons l5 provided with elongated 
; openings |6 which receive the top screws l1 and 
extend into the threaded inserts |8 in the ends 
of the panel. Thus it will be seen that the whole 
slice structure is ?exibly attached to the ?ow box 
so that it can be moved vertically to adjust the 
distance between the outlet of the slice and the 

. web-forming wire, and further that by adjusting . 
j the panel III the upper wall of the slice may be ‘ 
moved vertically with respect to the lower wall 

3 of the slice to vary the depth or cross section of i 
the passageway through the slice. The structure 
permits a further adjustment of the upper wall 

, of the slice longitudinally with respect to the 
lower wall thereof to vary the shape of the pas 
sageway between them. All of these adjust 
ments are, of course, small, generally amount 
ing to only a fraction of an inch. 
The drawings do not illustrate any, special‘ 

means for providing a liquid-tight joint between 
T the downwardly projecting ends l4 of the panel I0 
and the side walls of the slice. Since there is only 
sliding movement between these parts a suf-‘ 

I the dispersion slice and 3 the web-forming wire. ‘ 
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?ciently tight joint may be provided to‘ prevent ' 
objectionable leakage. It may be desirable, how 
ever, to take care of this joint as by attaching a 
rubber strip to the member l4 with its free edge 
pressed against the side wall of the slice. 
The slice consists of the upper rigid frame 9 and 

the lower rigid frame 1 made, for instance, of 

70 

75 

cast metal. The frames ‘I and 9 are adapted to 
support the more or less ?exible and preferably 
transparent synthetic‘ resin walls of the slice 
passageway. The upper frame 9 has a down 
wardly extending portion l9 .to which is bolted 
the synthetic resin or plastic strip 2|), the con 
tour of the lower edge of which corresponds to 
the shape of the upper wall 2| of the slice pas- _ 
sageway. The strip 20 and wall 2| may be se 
cured together as by means of adhesive and, of 
course, may, if desired, be molded integral with 
each other. The lower frame ‘I supports the strip 
22, the upper edge of which has the shape of the 
lower wall 23 of the slice passageway. The sides 
of the space between the the walls 2| and 23 are 
closed by the plates 24 and 25 secured to the 
frames 1 and 9 by means of cap screws 26 and 21. 
Screws 21 extend through large openings 21’ in 
the plates 24 and 25 covered by washers 28 to 
permit adjustment, vertically or horizontally, of 
the upper wall 2| with respect to the lower wall 
23. . 

The entire slice may be raised or lowered by 
adjustment of the screws 29 and 3|]. Also, by loos 
ening the screws 29 and 30, the whole slice struc 
ture may be moved slightly toward or away from 
the ?ow box. The upper wall of the slice may be 
raised or lowered with respect to the lower wall 
thereof by means of the screws 3| to change the 
size of the passageway and the upper wall may be 
moved longitudinally with respect to the lower 
wall by means of the screws 32 to change the 
shape of the passageway. It is noted in this con 
nection that screws 3| are connected to the upper 
frame 9 through the plates 33 which are secured ‘ 
to the frame 9 by the screws 34 which pass 
through elongated openings (not shown) in the 
plates 33 permitting an adjustment of plates 33 
with respect to the frame 9. ' ' 
The upper and lower walls 2| and 23 and the 

side plates 24 and 25 extend beyond the rigid 
frames 1 and 9 to provide more or less ?exible 
lips for the slice outlet or nozzle. The side plates 
24 and 25 are held in place by the screws 35 and 
36 carried by the brackets 31 and 38 secured to 
the frame 9. Frame 9 also supports forwardly 

' extending brackets 39 and a third pair of brack 
ets 49 secured to the frame 9 by the screws 4|. 
Brackets 39 carry the screws 42 which support the 
transverse rod 43 which is adapted tobear against 
the upper wall 2|.- The brackets 40 carry the 
transverse shaft 44 which is adjustable with re 
spect to brackets 49 by the screws 45. Shaft 44 
carries the screw threaded rods 46 which are at 
tached near the edge of the wall 2| and are indi 
vidually adjustable with respect to the shaft 44 
by means of the wing nuts 41. Thus it will be 
seen that the projecting end of the wall 2| may 
be raised or lowered with respect to the wall 23 to 
change the size of the slice ori?ce or ?exed to 
change the shape of the channel leading to the 
ori?ce. Thus the projecting edges of walls 2| 
and 23 may be made parallel to each other or 
uniformly converging or they‘ may be brought 
closer together in the vicinity of the rod 43 than 
at the ori?ce thus providing a diverging chan 
nel immediately to the rear of the ori?ce, 

It will be appreciated, of course, that any one 
or more or all of the various adjustments of the 
slice described above may be omitted. It is en 
tirely feasible to give the whole slicea ?xed shape 
with its upper and lower and side walls rigidly 
attached to each other and to mount the slice in 
a ?xed position with respect to the ?ow box and 
the web-forming screen. I have found, however, 
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in making different kinds and weights of paper 
that some adjustment of the slice is desirable 
and that even in the continuous production of 
the same kind of paper unavoidable variations, 
such as variation in the paper making stock, 
make some adjustments of the slice highly de 
sirable. 
The primary function of the slice, as stated 

above, is to take a paper stock of substantially 
uniform composition from the flow box and by 
passing it at a high velocity and at a constantly 
changing velocity and subjecting it to turbulent 
?ow, to break up any aggregations of ?bers and 
uniformly distribute the ?bers throughout the 
vehicle and deliver it uniformly to the web-form 
ing device. As stated, the slice passageway, in 
order to give the furnish the necessary velocity 
and turbulence, must be of relatively small verti 
cal dimension and must therefore be of substan 
tially the full width of the slice ori?ce throughout 
its length. ‘ 

,It will be appreciated that various changes 
may be made in the structure disclosed without 
departing from my invention. The slice pas 
sageway may be somewhat narrower or somewhat 
wider at its inlet than at its outlet, or the side 
walls might be so shaped as to vary the width of 
the slice passageway between its ends, provided 

10 

stantially uniform width equal to the width of 
the nozzle and being de?ned by substantially 
plane parallel side walls and by top and bottom 
walls which are continuously curved only longi 
tudinally of said passageway, said passageway 
being of constantly changing and repeatedly in 
creasing and decreasing cross section and includ 
ing at least one open and unobstructed chamber 
of roughly cylindrical shape intermediate the ' 
ends of said passageway connected on one side 
tangentially to the smaller discharge end of a 

’ portion of said passageway and on the other side 

.15 

20 

that the passageway is not called upon to accom- ' 
plish too great a spreading of the stream. These 
possible modi?cations of the shape of the slice 
passageway ‘would complicate the structure from 
the standpoint of adjustment of the top and bot 
tom walls thereof, but would be practicable if this 
adjustment feature of the slice were omitted. 
It further appears that those portions of the pas 
sag-eway connecting ,the turbulence chambers 
might be of uniform cross-section and that useful 
results would be obtained due to the turbulent 
flow in the chambers and the changes in the ve 
locity of ?ow as the stock 
turbulence chambers. 

I claim: 
1. A slice for delivering paper-making stock 

from a supply thereof under pressure onto a web 
forming device, comprising a passageway of sub 
stantially uniform width equal to the width of 
the web, said passageway including at least one 
open and unobstructed roughly cylindrical cham 
ber of relatively large cross section into which 
stock is delivered tangentially from a portion of 
said passageway of relatively small cross section, 
compared to the cross-section of said chamber, 
said passageway including a nozzle portion the 
upper and lower walls of which adjacent to the 
pulp discharge outlet diverge gradually to said 
outlet. 

2. A slice for delivering paper making stock 
from a supply thereof under pressure onto a web 
forming device, comprising a passageway con 
nected at one end to said supply of paper-making 
stock and at the other end to a nozzle positioned 
to deliver the paper-making stock onto the web 
forming device, said passageway being of sub 
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tangentially to the larger inlet end of 
portion of said passageway. 

3. A slice for delivering paper-making stock 
from a supply thereof under pressure onto a web 
forming device, comprising a passageway con-' 
nected at one end of said supply of paper-mak 
ing stock and at the other end to a nozzle for de 
livering the paper-making stock onto said web 
forming device, said passageway being de?ned by 
plane parallel side walls and by curved top and 
bottom walls and including a plurality of curved 
portions of progressively decreasing cross section 
in the direction of fiow of the paper-making stock 
therethrough, each connected tangentially at its 
end 01’ smaller cross section to a roughly cylin 
drical open and unobstructed chamber of rela 
tively large cross section. 

4. A slice for delivering paper-making stock 
from a supply thereof under pressure onto a web 
forming device, comprising a passageway con 
nected at one end to said supply of paper-making 
stock and at the other end to a nozzle for deliver 
ing the paper-making stock onto said web-form 
ing device, said passageway being de?ned by sub 
stantially parallel plane side walls and top and 
bottom walls each consisting of a plurality of 
connected curved surfaces, said passageway being 
tortuous and of constantly changing and repeat 
edly increasing and decreasing cross section in 
the direction of ?ow of the stock therethrough 
and including a portion of relatively large cross 
section constituting an open and unobstructed 
swirl chamber formed by opposed upper and low 
er oppositely curved walls, and means for adjust 
ing the vertical distance between said top and 
bottom walls. 
5. Apparatus as de?ned in claim 4 in which said 

top and bottom walls are relatively adjustable in 
the direction of ?ow oi’ the stock. 
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