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. 1 .

JThis 'invention -relates :to paper .making, and
‘more -particularly ‘to :stock. . supply means for
paper:making :machines.

‘Gne -of ithe ;principal objects-of the 1nvent1ox\
Is to:provide an.inlet for;supplying paper: makmg
stock-to a Fourdrinier paper machine-having an
open head :box under controlled. conditions of
isubstantially uniform velocity flow:and: distribu-
:tion-of :fiber ‘across the width of the machine to
give a high’degree:of ‘uniformity-of welght and
sfiber-distribution in the web or'sheet. '

+Another -object.is -to ;provide .a :stock .inlet -for
a :Fourdrinier -paper ‘machine ‘having -an--open
head :box.-which is adapted to discharge :stock
:through -a: slot .orifice -at.relatively high and sub-
stantially uniform welocity across .its -lateral
extent. to effect uniform fiber distribution across
the width ‘of the machine and which . delivers
such-.stock .to the-head box at a-sufficiently .re-
.duced velocity with respect to the velocity of flow
through the slot orifice to -avoid turbulence.and
large -eddy -currents while .maintaining desired
-uniformity of flow conditions across the machine
.from the:slot orifice to the.forming wire.

It is also.an object. of -the invention-to provide
a .stock .supply system .for .a Fourdrinier .paper
machine -having .an -open -head box which in-
cludes a pair of oppositely tapered conduits-hav-
ing .a.common discharge .orifice .of restricted
dimensions to receive.stoc¢k under.pressure and to
dis¢harge .the.stock .at .a.substantially .uniform
and relativély high wveélocity.across the width .of
‘the machine and which also includes a stock'irilet
passage. arranged to deliver-the stock .from the

discharge ‘orifice to the.head.box and diverging

inthe direction of ‘flow. of ‘the stock therethrough
‘at-such -an angle ‘as 'to form with :the discharge
-orifice "a 'Venturi passage. .for dissipating the
velocity energy.of ‘the stoek with minimum tuibu-
lence-gs‘thre-stock flows from the diséharge-orifice
‘to“the “head “box “while ‘maintaining -stibstantial
‘uniformity. of ‘fiber -distribiitionacross: “the’ w1d’ch
of“the-machine. ’

‘A-further -object“is to “provide -a “stock -inlet
‘having the“above ¢haracteristics - which is-readily
adapted ‘for attachment to‘the existing: open‘head
‘box of -a Fourdrinier “paper machine 'to. effect
‘Improved :conditions <of -uniform “fiber. distribu-
‘tion throughotit ‘the stock in the head box with-
out producing ;undesirable ‘turbilence .and. large
eddy . currents in the .stotk as .delivered.to. the
Jorming wire and without requiring replacement
or:expensive rebuilding.of .the. exwtmg head box
and-slice.

‘Other:objects.and:advantages-of- the-invention
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2 .
will ke :apparent:from the*following description,
-the: accompanymg drawings and :the . :appended
claims.

In:the:drawings:

Fig.’1 is-a more or’less diagrammatic view. in

-side-elevation, partly broken away to.show details

-of “internal construction, illustrating -a :portion
of -a'Fourdrinier paper machine having ian.open
‘head:box.and:a portion of the-stock supply:system
leading -to the head box;

‘Fig..2:is-an-elevational view:looking -from left
‘to:right.in Fig, 1, with the head box and s part
.of the inlet passage removed;

“Fig.-3.is a sectional view on the .line 3--3.0f
Fig.:1:and also of Fig. 2; and

Fig.4is-a diagrammatic .view showing. another
.arrangement of -stock inlet- with a Fourdrinier
.machine having. an.open head box.

In‘.the drawings, -which -illustrate preferred
embodiments of the invention, Fig..1 shows a por-
tion. of :a. -Fourdrinier paper machine having-an
.open head.box indicated generally at {0 for sup-
.plying stock to a forming wire I{ traveling. over
a breast roll 12. The. stock is.initially conveyed
to.the.machine from the-collecting box 15 of one
or -more “screens .indicated fragmentarily .at 18.
The stock from the collecting box 15 .passes
through .conduit {7 to.a pump (8. driven by:a
.motor 19, .and this .pump..in turn supplies the
Stock {o -a.main conduit 20 which is’branched at
21 and 22 to lead t0.a pair of counterflow inlet
.conduits 24 and 25 .shown as of ‘the type.of con-
struction disclosed .in U. .S. Patent 2,347,717,
.assigned to the same agsighee as this application.

5 Asshown’in Fig.'3, the conduits 24 and 25 extend

.generally transversely of .the forming wire 1't.and
are_separated by a bafle 26 except for limited
-communication around. the ends of this bafle as
indicated.at"21. "The supply of stockto the con-
duits 24 and 25 may be regulated by means of 2
“variable ‘speed .drive for pump L8 or by a vilve
suchas a gate valve 28 positioned adjacent: ‘the
“diséharge side of the pump as.shown.in' Fig. 1.

“The “baffle 26 is positioned adjacent and par-
‘allél to a discharge orifice 30 common to the two
‘conduits 2% and 25 and formed by a pair of walls
31 and. 22, which converge from conduits 24-.and
'25 ‘to define a short tapering passage 33 leading
into ‘the orifice .30. "The baflle 26 extends.diag-
.onally.of conduits.24 and 25,.as shown in Fig.:3,
and thus provides.a cross-sectional taper.in:these
-conduits, the taper being such that the.axial-rate
0f.fravel. of :stock through the tapered. conduits
.is wapproximately uniform ‘throughout : “their
length for any. glven volume of -flow. " The:orifice
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30 is in the form of a slot of substantially the
same lateral extent as the web or sheet to be
formed on wire i, and it is of restricted dimen-
sions and hence of restricted cross-sectional area
with respect to the conduits 24 and 25, thus pro-
viding a throttling effect and a constant pressure
differential across the slot orifice 30 throughout
its entire lateral extent with resulting uniform
volume discharge of stock through the ‘entire
lateral extent of the slot at a uniform velocity,

which will be substantially higher than the-

velocity of flow through conduits 24 and 25.

It will be noted that the direction of flow
through orifice 38 is substantially at right angles
to the direction of flow of the stock through con-
duits 24 and 25, and in order to minimize possi-

ble non-uniform velocity. flow conditions because;

of the flow component perpendicular to this de-
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sired direction of flow through the orifice, the- -

respective cross-sectional areas of the tapered
conduits -and’ the slot orifice are controlled to
provide ‘a ‘substantial difference .in the velocity
of flow through the orifice as compared with the
corresponding velocity through the conduits 24
and 25. Satisfactory results have been obiained
w1th these velocities at a ratio of not:less than
‘about 4 or .5 to 1, and with this ratio still higher
it is possible to hold the velocity in conduits 24
and 25 to a low value, for example from 05 to
2.5 feet per second, such that the undesired angu-
lar flow component is kept to a minimuim, while
still obtaining desired high velocity rates of flow
through the orifice 30. At such accelerated ve-
locities, fiber flocs tend to be broken up -and the
fiber is dispersed in passing through the slot ori-
‘fiee, In addition, since all of the stock is sub-
‘Jected to the same hydraulic conditions, there is
minimum tendency to stratification or separa-
‘tion of light and heavy fibers due to inertia or
centnfugal force.

“Tt ‘'will be noted, as shown in Fig. 2, that the
tapered conduits 24 and 25 are provided with
extension portions 34 and 35, respectively, which
extend outwardly on opposite sides of the ma-
‘ching and are connected adjacent their outer
ends with the branch conduits 21 and 22. The
connectlons between the conduits 21 and 22 and
the conduit extension portions 34 and 35 are thus
located at a sufficient distance laterally of the
machine from the ends of the slot orifice 30 to

‘flow of stock-into parallel lines of flow before
‘reaching the slot, orifice, satisfactory results hav-
ing been obtained with distances from each end
‘of _the slot to the center line of the adjacent

’branch conduiit’ of 2 feet or more, dependmg__'
Furthermore,'j'
‘since the stock'is brought into the conduit exten-

upon the size of the machine.

‘sions 34 and 35 in directions substantially per-
‘pendicular to their lengths, as shown in Fig. 2,
:the velocity of that component of the flow which
is "perpendicular to the length of the tapered
‘eonduits is largely overcome or practically extin-
‘guished, and the -stock has an opportunity to
increase that component of flow which is in"a

30

40

Ana ; 80
‘effect adequate guiding and straightening of the .;
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direction at right angles to its entering direction -

and to estabhsh substantially paralle] lines of
flow crosswise of the forming wire before reach-
ing the tapered conduits and the slot orifice 30.
There is thus prov1ded a- cross flow of stock
through orifice 39 at 4 substantlally higher ve-
locity than the ve10c1ty of flow in the tapered
‘conduits, in accordance with the supply pressure
and the ratio of the respective areas of the ori-
fice and the tapered conduits as described, and

70
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this velocity and the distribution of fiber and flow
in the stock will be substantially uniform across
the width of the machine.

It is desirable to maintain such uniformity of
flow conditions in the stock as it passes from the
orifice and is delivered to the forming wire, in
order to obtain corresponding uniformity of sheet
formation. However, under most operating con-
ditions with a Fourdrinier machine having an
open head box, the velocity of flow through ori-
fice 39 is so high that if the stock were allowed
to enter the head box at the same velocity, ex-
cessive turbulence and objectionable eddy cur-
rents ‘would result. If the stock were permitted
to enter the head box vertically at such high ve-
locities, it would tend to spurt above the level

"of liquid therein and even above the top of the

bhox itself. Accordingly, the present invention
provides means for conveying the high velocity
stock from the orifice 30 to the head box (0
while at the same time dissipating its: velocity
energy with minimum.turbulence and delivering
the stock to the head box at a substantidlly
lower velocity of flow but with - substantially
maintained uniformity of both velocity and dis-
tribution of fiber across the width of the machme
for uniform sheet formation.

- Referring to Fig. 1, an opening 49 is formed
in the bottom wall 41 of the head box to receive
stoeck for delivery to the forming wire 11. This -
opening 40 is substantially wider than the slot
orifice 30, as shown in Fig. 1, and extends across
the lateral extent of the head box adjacent the
lower edge of the vertical wall 42. For example,
satisfactory results have been obtained in a head
box 33 inches in heighi with this opening 40

-about 6 inches in width as compared with a width
:of the order of Y% inch for the slot orifice 30.

‘Walls 83 and 44 are arranged to form an inlet pas-
sage 45 leading from 'the slot orifice 30 to the
opening 406 in the bottem of the head box. As
shown in Fig. 1, the passage wall 438 is substan-
tially parallel with the wall 42 of the head box
and extends vertically upwardly from the orifice
wall 3. The wall 44, ‘however, is inclined from
the vertical and diverges from wall 43 in the di-
rection of flow of stock from onﬁce 30 to open-

‘ing 40.

The degree of d1vergence between the passage
walls 43 and 44 is controlled to a sufficiently
small angle to provide a Venturi action between
the passage 45 and orifice 30 and thus to provide
for gradual absorption and dissipation of the:

~ velocity energy of the stock as it flows upwardly
-in passage 45 while maintaining the substantial

uniformity of fiber distribution crosswise of the
passage which is imparted to the flow of stock
at the orifice 30. The angular relation of the
passage walls 43 and 44 is of critical importance
in obtaining preferred results from the standpoint
of this maintenance of uniform flow conditions,
and if this angle is too large, there is a tendency
for some of the stock to slow down relatively

‘abruptly along the outer parts of the passage

while the major part shoots through at relatively
high velocity, thus creating a high degree of
turbulence and preventing the desired uniform
deceleration of the entire cross-section of. the
flow. Tests indicate that the total included angle
between passage -walls 43 and 44 should be not
more than about 10° and preferably somewhat

41ess, for example an angle of the order of 7%°

or an increase of approximately 15
inch of travel.
The head box {0 may be -provided -with -any

inch per
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suitable slice arrangement, and Fig. 1 shows the
slice -as formed by a substantially -rigid lower
wall or-lip 50-and a flexible upper plate or lip
81 secured to the front of the head box for verti-
cal adjustment to vary the size of the slice open-
ing. Adjusting means for controlling the posi-
tion-of the upper.slice lip 51 are indicated gen-
erally at 52 -as supported on a suitable plate or
bracket . 53 welded or otherwise: secured to the
front of the head box. Within the head box is a
bafile 55  comprising a  plurality of : vertically
spaced portions providing  a series of -apertures
or passages 56 through which the stock flows
to-the slice. Desired results have been obtained
in such-cases with the total cross-sectional area
of - the: passages 56 substantlally equal .to the
correspondmg area of the opening 460, thus pro-
viding  sibstantially the same velocity of flow
through the passages 56 as the velocity at which
the stock enters the head box and causing suffi-
cient agitation of the stock within the head box
to.prevent stagnation and resulting non—umform
conditions.

:In the operation of this apparatus:-as shown
.and descnbed _the pump (8 supplies-stock from
the collécting box (5 to the conduit 20 and
tapered-conduits 24 -and 25 at sufficient pressure
to -provide a cross flow of stock through the
orifice 30 at desired high velocity and volume of
flow to-effect: uniform conditions of velocity and
fiber- distribution - throughout the entire lateral
extent-of the- slot 38. As this- stock flows up-
wardly through the Venturi passage 45, its ve-
locity energy is gradually and smoothly -absorbed
and dissipated as-a result of the divergence be-
tween: the passage walls 43 and 44. Thus when
the stock reaches the opening 49 in the bottom
of the head box 10, its velocity has been reduced
to-a value: such that the stock flows into the
head box -without creating undesirable turbu-
lence or. objectionable: eddy currents. In addi-
tion, all: the- stock is kept in constant motion
toward the head box through the Venturi pas-
sage 45 and at a velocity which is substantially
constant across the passage, changes in velocity
being - substantially uniform crosswise of the
passage -and taking place smoothly and with
minimum turbulence. The desired conditions of
uniform: fiber distribution are thus maintained
erosswise -of passage 45 throughout its entire
length, ‘and the stock is delivered through open-
ing 40 under uniform conditions of velocity and
fiber distribution across the entire lateral extent
of the head box, thus providing for the desired

- uniform flow. conditions at the slice for effecting
uniform-: sheet formation.

‘This .construction and arrangement of the
counterflow inlet and Venturi passage with a
Fourdrinier machine having an open head box
provide ‘for operating the machine to produce 2
sheet of high uniformity at any desired wire
speed within the range afforded by the maxi-
mum pressure head obtainable in a head box of
given dimensions. Thus at low speeds, the pres-
sure head within head box 18 may be only 2 or 3
inches, and under such conditions the supply of
stock from the opening 40 to the slice may take
place entirely through the lowest of the passages
§6. On the other hand, speeds as high as 1,600
feet per minute have been obtained with the pres-
sure head of the order of 12 feet to give a spout-
Ing velocity at the slice properly correlated with
such-high wire speeds, and at.such speeds the
flow through the head box in the direction of wire
travel will take place through all of the passages
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56-as well as over the top of the bafile 55, thus
creating sufficient agitation throughout the head
box to maintain uniform fiber distribution and
avoid stagnation of the stock. Over all this wide
range of operating conditions, the counterflow
inlet and Venturi passage provide desired uni-
form conditions of velocity and fiber distribution
in the stock across the lateral extent of the head
box without undesirable turbulence.

A further advantage of the present invention
lies in the fact that the counterflow inlet-and
Venturi passage arrangement is readily adapted
for attachment to the open head box already
installed on an existing Fourdrinier machine,
thus making it possible to achieve the improved
conditions of uniforin velocity and fiber distribu-
tion-without the expense of replacing the exist-
ing head box and slice. For such installations,
as well as in new machines, the size of the open-+
ing into the head box corresponding to opening
49 in Fig. 1 is largely determined by the speed
at which the machine is to be run and hence the
velocity at which the stock is to be admitted to
the head box. Thus for a low. speed machine;
operating at a wire speed of the order .of 200
feet per minute, desired results from the stand-
point of uniform flow conditions with minimum
turbulence have been obtained with this velocity
of the order of Y% foot per second, but for higher
speed machines g desirable range for this velocity
is approximately 1 to 2 feet per second. The size
of the opening 48 is thus properly correlated with
the size of the slet orifice 33 to give the desired
veloeity range, and the total length of the Venturi
passage will then be whatever length is required
to maintain the total included angle between the
passage walls within the desired range of not
more than about 10° as already explained.

It should also be noted that the stock inlet of
the invention makes possible g substantial reduc-
tion in the size of the open head box used there-
with as compared with conventional open head
boxes. - Thus according to prior practice, head
boxes of considerable length in the direction-of
wire travel have been used and equipped with a
series of bafiles spaced lengthwise of the head
box and intended to promote uniform fiber dis-
tribution throughout stock entering the head box
from & plurality of pipes. With the inlet of the
present invention, the stock is already in such
highly uniform condition when it enters the head
box that such multiple baffles are not necessary
and may even tend to decrease rather:-than to
improve its uniformity. It is desirable to provide
a single bafile, as shown in Fig. 1, to prevent a
direct flow of stock from cpening 48 to the slice,
with resulting stagnation of the stock in the up-
per part of the box as stated, but more than one
such bafile has been found undesirable. - Further-
more, the size of the two compartments into
which the baffle divides the head box need only
be sufficient to permit ready access for cleaning
purposes, satisfactory results having been ob-
tained with each compartment just large enough
to allow a man to enter with sufficient room for
effective cleaning. It will accordingly be seen
that when the stock inlet of the invention is ap-
plied to an existing open head box of the multiple
baffle type, the head box should be first substan-
tially reduced in size, to approximately the pro-
portions illustrated in Fig. 1, thus affording a sub-
stantial saving in space as well as the improved
characteristics of uniform  flow condltlons as
already discussed.

It should be understood that it is not necessary
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to arrange the counterflow inlet and Venturi pas-
sage vertically as shown in Fig. 1. Thus Fig. 4
shows a modified arrangement in accordance
with the invention in which these parts are ar-

ranged for substantially horizontal flow of stock

into the open head box 60 of a Fourdrinier ma-
chine including a forming wire 61 traveling over
a breast roll 62. The head box 60 is shown as
provided with an internal apertured bafile 68 and
an adjustable slice lip arrangement indicated
generally at 66, as discussed in connection w1th
Fig. 1.

In the arrangement of Fig. 4, the stock is sup-
phed from a suitable pump and white water re-

turn, not shown, to a conduit 70 leading to a 1

screen 7{ provided with a discharge line 12 for
reject material. The stock flows from the screen
through the supply conduits indicated generally
at 13 to a counterflow inlet constructed as de-
seribed in connection with Figs. 1 to 3 and includ-
ing a pair of tapered conduit passages 74 and 15
separated by a bafile 76 and provided with a com-
mon discharge orifice 771. Walls 18 and 19 are
arranged to form a Venturi passage 88 leading
from the slot orifice 17 to the opening 8( in head
box 60 to supply stock from orifice 77 to the
head box for delivery to the forming wire 61. -

The opening 81 is shown as formed in the rear
wall 82-of the head box, and it extends laterally
across the head box adjacent the edge of. .the
bottom wall 83. The lower wall 18 of the Venturi
passage is accordingly shown as lying in substan-
tially the same horizontal plane as the bottom
wall 83 of the head box, and the upper passage
wall 78 diverges from wall 18 in the direction of
flow of stock through the passage, the total in-
cluded angle between the two walls being shown
as of the order of 6%° to give the desired Venturi
‘effect. A perforated roll 85 may be positioned
adjacent the slice opening as shown to assure
adequate crossing of the fibers as the stock flows
onto the forming wire.

The operation of this system is substantlally
the same as has already been described in con-
nection with Fig. 1. The stock supplied to the
Jarge ends of the tapered conduits 74 and 75 is
discharged through the slot orifice 11 at a.pre-
determined substantially uniform velocity of flow
producing substantially. uniform distribution of
fiber across the width of the machine. The
passage 80 cooperates with orifice 17 to provide
a Venturi action causing the velocity. energy of
the stock to be dissipated with minimum turbu-
lence as the stock flows from orifice 717 toward
the head box and thus causing the stock to be
delivered through opening 81 at-a substantially
reduced velccity of flow while maintaining the
desired substantial uniformity of fiber distribu-
tion across the entire lateral extent of' the
head box.

At low wire speeds, the supply of stock to the
head box is controlled to a relatively low rate
sufficient to maintain the proper low head within
the head box, and under such conditions the
supply of stock from opening 81 to the slice may
take place entirely through the lowest of the
passages or apertures 88 through bafie 63. At
higher wire speeds, requiring a higher pressure
head, the fiow through the head box in the direc-
tion of wire travel may also take place through
the higher of these passages as well as above
bafile: 65, thus creating sufficient agitation
throughout the head box to maintain uniform
fiber distribution without undesirable turbulence.
Under all such operating conditions, the counter-
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flow inlet and Venturi passage coact as described
in connection with Figs. 1 to 3 to give highly
uniform distribution of fiber and flow-across the
head box without undesirable turbulence and
large eddy currents and thus contribute to. the
desired uniform sheet formation.

Reference is made to my copending applica-
tions, assigned to. the same assignee as this ap-
plication, Serial No. 607,820 filed July 30, 1945,
now Patent Number 2,540,301, and Serial No.
684,980 filed July 19, 1946 as a continuation. in
part of application Serial No. 607,820.

While the forms of apparatus herein descnbed
constitute preferred embodiments of the inven-
tion, it is to be understood that the invention is
not limited. to these precise forms of apparatus,
and that changes may be made therein without
departing from the scope of the invention whlch
is defined in the appended claims. ’

What is claimed: is: :

1. In combination . with a Fourdumer paper
machine having an open head box, & stock inlet
for supplying paper making stock to.said head
box under controlled conditions of uniform ve-
locity and distribution of fiber across the width
of said machine without creating turbulence and
objectionable eddy currents in said head box
which comprises a pair of oppositely tapered con-
duits arranged transversely across said machine
and each adapted to be supplied at the laiger
end thereof with stock under pressure, means
forming a slot orifice common to said pair of
conduits and extending across the full width of
said machine through which said stock is dis-
charged from said conduits at'a predetermined
velocity of flow with substantially uniform dis-
tribution of fiber across the width of said ma-
chine, said orifice being of restricted cross-sec-
tional area relative to said conduits to maintain
said predetermined velocity substantially higher
than the velocity of flow of said stock in said con-
duits and substantially uniform across the width
of said machine, walls forming an inlet passage of
substantially the same width as said orifice ‘and
said head box for conducting said stock from said
orifice to said head box, sa1d walls diverging in
the direction of flow from said orifice to said
head box at a predetermined small angle of not
more than 10° to form with said orifice a Venturi
passage for maintaining said stock bétween said
orifice and said head box in continuous motion
towards said head box at a decelerating velocity
which is substantially constant across each cross-
sectional area of said passage to dlssmate the ve-
locity energy of said stock with minimum turbu-
lence as said stock flows from said orifice to
said head boxg while maintaining substantial uni-
formity of flow conditions in said stock crosswise
of said passage and throughout substantially the
entire length thereof, and means forming an open
connection of substantially the same cross-sec-
tional area as the larger end of said Venturi pas-
sage between said passage and said head box to
admit stock from said passage to said head box
at a velocity substantially lower than said pre-
determined velocity and with maintained uni-
formity of flow and fiber distribution across the
width of said machine.

2. A stock inlet for delivering paper makmg
stock to a Fourdrinier paper machine having an
open head box which comprises a pair of oppo-
sitely tapered conduits arranged transversely
across said machine. and each adapted to be

supplied at the larger end thereof with stock
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under pressure, means. forming, a. slot. orifice

common: to-said. pair of conduits. and: extending.
~ across, the. full width; of: said machme through.

which: said. stock is: discharged from said. con-
duits- at a. predetermined. velocity. of flow with

substantially- uniform distribution of fiber. across. =
the.width: of said machine,. said orifice being. of
restricted: cross-sectional: arvea relative to said -
conduits to-maintain-said predetermined velocity: .-
substantially higher than the velocity of flow- oI j
stock in.said conduits and substantially uniform;
across the: width-of said machine; walls forming,

an inlet: passage of substantially. the: same.width.

as-said orifice and said:head.box for -conducting.

stoek from said orifice to-said-head box, said walls.

diverging in the: direction of flow-from.said: ori=

fice to said head box. at a- predetermined total

included angle of not more than 10° to maintain
said stock between said orifice and said head box
in continuous. motion towards said head box at
a:decelerating velocity which is substantially, con-
stant across each cross-sectional area of said
passage, said passage continuing from said ori-
fice to said head box with substantially undimin-
ished effective flow area to dissipate the velocity
energy of said stock with minimum turbulence as

said’ stock- flows from said orifice to said head
box: while maintaining substantial uniformity: of™
flow conditions in said stock'crosswise  of: said

passage and throughout substantially the entire

length thereof, and means forming an opem:con- .

nection. between the larger end of said. passage
and said head box for admitting stock from said

passage to said head kox with minimum turbu-

lence: across the entire width ofsaid: head box.

3. A stock inlet for delivering paper making.
stock to a Fourdrinier paper machine having an

open head box which comprises means forming

an opening in said head box extending across.
the width of said machine fo receive stock for

delivery to the forming member of said machine,

walls forming a passage leading to said opening.

and of substantially the same width as said head
box throughout the entire length thereof, the
end of said passage adjacent said head kox being
of substantially the same cross-sectional dimen’-\

sions as said opening, said walls diverging at a.

predetermined small angle in the direction of
flow through said passage towards said opening
to provide undiminished effective flow area into
said head box, means forming a slot orifice ad-
jacent the smaller end of said passage of sub-

stantially smaller cross-sectional area than said -

opening extending across the width of said ma-
chine, and means for supplying stock to said ori-
fice at a substantially uniform pressure across
the width of said machine for discharge through
said orifice at a predetermined substantially uni-
form velocity of flow with substantially uniform
distribution of fiber across the width of said ma~

chine, the total included angle between said di=’
verging passage walls hbeing not more than 10°

to maintain said stock between said orifice and
said head box in continuous motion towards said

head box at a decelerating velocity which is sub- -
stantially constant across each cross-sectional’

area of said passage while dissipating the ve-
locity enérgy of said stock with minimum tur-
bulence as said stock flows from said orifice to

said head box and to deliver said stock through -
said opening at a substantially lower velocity ef:

flow than” said predetermined velocity while
maintaining substantial uniformity of flow con-
ditions in said stock across the entu‘e lateral ex-
tent of said opening.

4. In combmatlon with a Fourdrinier paper
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machine having:.an:open:head box. provided with.
"~-an-opening in. one. wall: thereof. and extending.
s across: the.lateral extent of;said head: box adja-.
-+ cent.an:edge.of a.second-wall thereof to.receive.
& “stock for. delivery to the forming: member. of:the:
. machine, walls:forming, a passage leading, to.said’
. opening. and of substantially the same width-as.
‘said head- box throughout. the. entire length.
“.thereof, the.end of said. passage adjacent. said
head: box being of substantially the same.cross-
< .sectional dimensions: as. said opening. and con-
~*necting directly with.said head box through said
- opening with undiminished. effective. flow- area,.
~"¢ne of said walls being substantially parallel to
15 “said second. wall. of said head. box, said walls:
-“diverging at.a predetermined angle. in the.direc~
#tion-of: flow. through said passage towards. said.
...opening, means-forming. a slot.orifice of substan-

-f,tlally sma.ller cross-sectional. area than. said
90 opening. extending across the width. of. said- ma-
chine: at. the smaller. end. of said: passage, and.
means. for- supplying. stock- to, said orifice. at: a.
substant1ally uniform- pressure: across.the. width:
~of said - machine:for-discharge through said-orifice:
into said: passage. at. a. predetermined. substan-.
- tially: uniform-velocity. of flow with substantially.
uniform:distribution of fiber across.the width of
-“said machine,. the. total. included: angle. between
+'8aid diverging passage: walls. Being. of not. more:
30.‘than 10° to.provide.a Venturi action. in . said. pas-

..sage: causing, the. velocity energy of ‘said. stock

{0 be-dissipated with minimum turbulence.as. said
stock. flows. from- said orifice: to said: head.box,

-, said angle between said:passage walls being below
a. predetermined . critical angle to. maintain said
" stock . between. said. orifice. and said: opening, in
.continuous -motion. towards.said head. box.at. a
-. decelerating velocity which is substantially con-
"~ gtant across each cross-sectional area of said pas-
40 -sage and to effect delivery of said stock through

.~ said opening at a substantially lower velocity of

“flow than said predetermined velocity while

maintaining substantial uniformity of flow con-
. ditions in said stock across the entire lateral

~extent of said opening.

5. A stock inlet for delivering paper making
stock to a Fourdrinier paper machine having an
open head box provided with an opening extend-
+~.ing across the width of said machine to receive
stock for delivery to the forming member of said
machine, comprising walls forming a passage
~adapted for connection with said opening and
of substantially the same width as said head box
throughout the entire length thereof, the end
of said passage adjacent said head box being of
substantially the same cross- -sectional dimensions
" @s said opening connecting. directly with said
‘head box through said opening with undimin-
ished effective flow area, said ‘walls diverging at
. a.predetermined small angle in the direction of
¢ How through said passage towards said opening,

means forming a slot orifice of substantially

smaller cross-sectional area than said. opening

- extending across the width of said machine at
. the smaller end of said passage, a pair of op-
""’posﬁ;ely tapered conduits arranged transvelsely
_ across said machine and each adapted-to be sup-
~ plied at the larger end thereof with stock under
“préssure, and means providing a direct; connec-
tion from each of said tapered conduits to said
""orifice to effect discharge of said stock through
said orifice into said passage at a predetermined
= stibstantially uniform velocity of flow-with sub-
"..stantially uniform distribution of fiber-across the
~width of said machine, the tofal. mcluded angle
ks between said diverging passage walls cemff not
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more than 10°to maintain said stock between said
orifice and said opening in continuous mot*on to-
wards said head box at a decelerating velocity
which is substantially constant across each Cross-
sectional area of said passage and to provide for
dissipating the velocity energy of said stock with
minimum turbulence as said stock flows from said
orifice to said head box and delivery of said stock
through said cpening at a substantially lower
velocity of flow than said predetermined velecity

while maintaining substantial uniformity of flow
conditions in said stock across the entire lateral
extent of said opening.

6. In a stock supply system for a Fourdrinier
paper machine including a forming member and
having an open headbox for supplying stock di-
rectly to said forming member, the combination
of a pair of oppositely tapered conduits arranged
transversely .across said machine and each
adapted to be supplied at the larger end thereof

with stock under pressure, means forming a sloti

orifice common to said pair ‘of conduits and ex-
tending across the full width of said machine
through which said stock is discharged through
said conduits at a predetermined velocity of flow
and with substantially uniform distribution of
fiber across the width of said machine, said orifice
being of restricted cross-sectional area relative to
said conduits to maintain said predetermined
velocity substantially higher than the velocity of
flow of said stock in said conduits and substan-
tially uniform across the width of said machine,
walls forming a totally enclosed inlet passage of
substantially the same width as said orifice and
said forming member for conducting stock from
said orifice to said headbox, said headbox having
an opening therein for connectmn Wxth sald pas-
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sage, said passage being of substantially the same

.cross-sectional area as said opening at the point

of connection thereof, and said walls being ar-
ranged to diverge at a predetermined total in-
cluded angle of not more than 10° in the direction
of flow of said stock from said orifice to said
opening to maintain said stock between said ori-
fice and said opening in continuous motion to-
wards said forming member at a decelerating
velocity which is substantially constant across
each cross-sectional area of said passage and to
dlssmate with minimum turbulence the velocity

,energy of said stock as said stock flows from said

orifice to said opening while maintaining substan-
tial uniformity of flow conditions in said stock’
across the width of said passage over substan-
tlally the entire length thereof.

STEPHEN A. STAEGE.
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