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To all whom it may concern:

Be it known that I, Axron J. Havg, a
citizen of the United States, résiding a¢
Nashua, in the county of Hillsborough and
State of New Hampshire, have invented cer-
tain new and useful Tmprovements in Pulp-
Screening Machines, of which the following
is a specification, o

This invention relates to processes of
screening pulp and to machines for screen-
Ing pulp through a rapidly rotating screen
against ‘o hydraulic head. My invention,
however, may be used for screening other
materials and some features thereof may be
uséd in machines of other types.

In screening pulp it is impoertant to pro-
duce a maximum of suitable screened stock
with a'minimum expenditure of power and
a minimum of good stock in the tailings. A
rejection of good stock is serious not only
us requiring subsequent screening and ve-
{ining processes for its recovery, but Decanse
the longest and best fibres are likely to be
destroyed in such subsequent operations.
The present invention is directed to im.
provements whereby a large volume of pulp
‘an be screened with a low percentage of
power expenditure and with a very low
percentage of good stock being rejected and
passell along with the tailings. :

It is a further object of this invention to
devise a pulp screening machine which will
elevate the screened stock or tailings, or
both, to such a height thai they can be
fed to another machine located .on substan-
tially the same level without requiring the
use of pumps or other elevating apparatus.
Other 1mprovements will appear from the

. specification.

This invention constitutes in many re-
spects an improvement upon my co-pending
application Serial No: 456,374, filed March
28, 1921, ' . ‘

The nature of the invention will be readily
understood from the- following description
when read in connection with the accom-

-panying drawings, and the novel features
will be partict larly pointed out in ‘the ap-
pended claims. Lo ’ -

Referring now to the drawings,

Figure 1 is a side elevation, partly in
cross-section, of a pulp screening machine
embodying the present invention;

s

‘arrangement which may be used to

Fig. 2 is an end view, partly in'cross-
section, of the machine shown in Fig. 1;

Fig. 3is 2
view through one of the sereening cylinders
of the machine shown in I ig. T'and-the parts
immediately associated with said screen ;

Fig. 4 is a transverse, vertical, cross-
sectional view through one of the screening
¢ylinders and its casing; o

Fig. 5 is a cross-sectional view showing
cerfain details of a spraying mechanism
which forms a part of the apparatus shown
in Fig. 4; :

Ifig. 6 is a side clevation showing an ar-

“rangement which may be used “to apply

back pressure to the tailings ov ‘screened
stock
Fig. 7 is a plan view of a part of the
mechanisin shown in Fig. 6; ‘
Fig. 8 is a perspective view of the blade

the tailings from the sereen H
Fig. 915 a cross-sectional view on a larger

scale of the packing arrangement used at

one end of the screen; and

Fig. 10ig a composite cross-sectional view
of the packing mechanism, divided into four
quadrants, the plane of section of the quad-
rant A being indicated in Fig. 9 by the line
a—a, that of the quadrant B by the line
b—b; that of the quadrant O by the Hne
¢—cy and that of the quadrant D by the
line d—d. ' :

The machine shown
duplex type ineluding two separate screen-
ing machines or units A and B which are
substantially identical in construction; both
units being supported on a base 2 and driven
by belt connections o a central pulley. 8.
The other figures of the drawings show the
details of one unit only.

Referring more partienlarly to Figs, 3
and 4, it will be seen that each screening
mathine includes a stationary casing com-
prising ends 5 and 6 and-a shell 7. " Mount-
ed within the casing is a rotary screening
cylinder 8 which is bolted to the flange of
an end piece 9 mounted on the shaft 16 to
which the pulley 8 is secured.

in Fig. 1 is of the

The paper stock or other material to be ’
i as pulp, .

screened, herelnafter referved to

is conducted into the open end of the screen

-through a spout 12 and ‘this spout, ss heie

vertical, central, cross-sectional”

eject.
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shown, - encircles, and Is Lom*“d integral

with, a-stationary tailings conduib or clrute
14 that extends axially ﬂn’mwh the screen.
When the machine is in operation the screen
8 is rotated swith sufficient speed to produce
a substantial centrifugal effect on the pulp
in contach t]mw*ltn, and the centrifugal
force so created forces the pulp Lh ough the
sereon and discharges it from the casing 7.
The sereened pulp mwf}. an onﬂm ot 1*}, Figs
1, 2 and &, and is backed up in the casing
bs a welr 18 so (hfu the screen ig submie 1'%4
in scresned pulp.  The weir is vertically ad-
justable by the dSh“l mechanism including
a-hand wheel 17 The submergenes of the

scteen is an nnpo‘tmr feature in the ap-

eration of this Jppamta; and the welr
should be adjusted at such a height as to
ensure stich submergfmc and preveat the
tendency of the puip te mat or .udhe*e to
the inside of the screen, which would
pen if the screen we*c not sul ‘na‘r*aed
find that when the se en is not s
the fbres form, in e"i b, o B
inside of the-scrcen so that !
water comes umough,, On. the oth(* hand;
with the screen submevgéd, oven-the
fibres pass freely thiough . %l
satisfactory head for the serees u:d stock

varies according “to the seroen speed m:,}
other (o*xdmahs but can res «ni, be defer-
mined in pravtice. I have o btained very
%atlsﬁwtoly usults by runuing a scrcen of
97 inches in di s,ncfm* at 280 rovmam.aa per
‘minute wnder a head of 104 inches of
serecned: stock above the center of the
sereen.

In order to clear the screen 3 of
slivers, and other materials which will not
pass throngh the meshes, one or more bars

Trae

\ubL‘ y

20 are n AA-oun.ed cinge 1o the inner surid
of the screen, each bar being suppo"ted

1“) 10

at one end by an a
flange 21 whie h enc :
dmt, and at its other end by 4 c‘u War pl.m‘
or partition 22 which secnred to the con-
hur 14 and projects :«;nnosu t¢ the inner
gurface of the screen. I rk\silu" arm
similar to 19 and similar 1‘; secured may be
used in place of said partition. Lach of
these bars is inciined reavward] iv so that
as the tailings strike them, the bars will
force the tmlmgo toward i the tailings out-
let at the right-hand end, ¥Fig. 3.
sereein. Thm arrangem ent, »_hcrefore, TO-
sults in ¢ ontmuoudv moving the tailings
along the surface of the screen iu an in-
determinate p‘u] toward the latlings out-
let, ﬂ\e rate of this movement baing greater
as the degree of mmwmm* of the bars is
1mro(1\ed_ :
The partition 22 performs ihe doubla
function of supportmo tiie bars 20 and pre-
\onh’m gaod stock from Q‘)h\“‘-m" pahr tha
paltmon “where 1t would Lu mixed with the

Qeﬂll‘o

arn

. anci over the weir.

of the

tailings. That 1s, 16 divides the sp

ace with-
in the screen into iwo cha mber;, a

i

chamber i which the greafer ~)fnL of the
screening opolﬁuun Mlus place, o small
chamber 23, 2, in which the izm T
are wasLeu i oovder to sep?l‘tic them from
any good stock w mr-h may still cling teo
trmm 8 the tailings “ont-
iet 'u,f howeyer be sub-
st 29 if desired, as
the washing . *nal[x, proceed well
eneugh without d“-"l('ling the aterior of
the sereen into chambers. For the purpose
of washing the tailings, water mwh‘ Dres-
sure is con uuued thu)uwh a pipe 24 into an

ummlzr casing 25 having a sevres ol holm

26 in its peripheral edge thro ah wwhieh
the water is discharged. 1ese streams of
water strike stafionary me ctove 27 which

bresk wp the streams info a p"f\v and di-
veet it on to the steck carried by the inner
surface of t {he screen. ‘This spray washes
the greater part of the eood. stock out of
the tailings and enables s Tieh stock to DUS3
throveh d o screen, ‘The tailings arve M\L

t inte “contact w 1tn 2 serics of In-
Lhned blaoef, 9%, Figs. '3 and 8, which pro-
jﬂof froem the 1 )“ H casing 25
and these biad it the

i)Y‘ﬁ g

G h et
veriphes

roe =y
tailings chamber A0 L}’([ L"nrhn'e mto the
tailings outlet 29 und fhrough the discharge

conduit 14
In the
are backed n
ed in a wcil
14 disdn'r'n'os;
means of a b
of the o,duoc 18 qur’n at ae *he 1'1pidlv
rotating stock, then consiating only of tail-
ings 15 bruugn m contact w;iu an~ tm X
e;em, the saumgs withe suflicient pressure £o
foree them through {the \Lscharife conduit
T prefer to so adjust the
t‘ne u‘.hnﬁg ave discha 1‘“04, sgainst
tint For exan; ple o head of
ong fool J‘vwe the top of the casing has
heen found satis ,37'};" This is consider-
ably’ hwner than in any prior machine of
whielh I am aﬁ\me ‘1-1 pewnu the
charge of the tailings by gravity to another
i on the same floor. o
Tn order to wash the screen 4 at intervalg,
if dosx'ul 1«;11‘fwmg appatatus is moun'[e(.
in the casing at 35, Figs. 4 and 3. This ap-
naratns (*omv‘n"ws a housing 35 holted to the
casing T and a pipe o6 ftting within said
houstng and arranged to }"n?«fo about its
tonpifudinal axis, this mpo belng ]mwu“‘f!
with spray olmnmrm 7. Pipe connections
41, Higs, i and B t, conduct watey to the pipe
36, - 'The pipe has & handle 38 secured there-
to ‘;V means of w hwh it may he rofuted fo
bring the r)pmmw& 37 eitl w' into register
with & slot 40 in tha ioner side of the hous-
ing, where the spray wi i1l He direeted against

i

onst wcham shown the failings
b*' ﬁ : i, Fig. ‘L, 'wm’m‘i"

ﬂ

Ls

1
56

e

we

ir that
& subsh El

N ;
wf
head,

‘Js..

v
”}*C

cas

!
L

“or

90

iie

118

120

j30



of ilie sereen, or to move said the Jower side and escapes through the port

on to cut off the spray. ,)} Pig. 9

conveulent spraying This type of nzw king is mu‘hm;[ arly useful
the presence of apy inla mmhmo of this character since it res
ing which wou 1 ducma the friction losses, and lence econo- 78
wizes power.  Furthermore, it will last ia-
def‘init‘ol‘\' and aveids the necessiby for re-

_ newals.

hebwe eon the onds of the A packing of the sane general construe-

g, but L *m*ter to em- tion including hlades 41 and 45 is employed 78
' ond which will ve-  at the left-hand end of the sereen, Kig, 3, .
V80 Iar a8 pcbsml{u The but the screen is open ab this-end for the in-
ine shown will be made the flow of pulp, s stationavy plate or par-
oy separate ppumtum tlfmn 55 heing pm‘:ldul to xe‘mm the stock
£ the present application in the sereen.  This guhh«m is secnred to 80

Toser mt on on! of this feature the spout 12, and has an openmq ab any de-

. They t‘ch\, 1'Nht hand  sived point, ag for ian astance at 34, to pdmit
v»ry(m i anoxu in Figs. 8, 9 and  the stock to be screened. The escape of
includes. an’ annulasr series of stock between the partition 55 and the snpu- .
cured $o the endl plate 9 of the Iar end plate 57 of the screen is prevented &5
. stationary annulay plale 5 of Dby aseriesof blades 58 secured to said plate
_'_ dmuh nd],sce,“ £o the end 57, these bades being similar to the blades
g Mﬂfnry ‘shown in Tig. 9, and 44, _
23 mg located newoon these Siuge each screen is f«‘uupm'od at one end

oe Ul‘zﬁu,,
i ’1‘“1:‘ 1.

a5 re 50 tuz %d that vlwn only, the niachine lends itself with partion- 90
) ] ' fav ddvnnhou to the duplex arrangement, = -
ong pair-of bearings ,md a single driving
, im‘]ov only - ")un(r vequired for -the two
3 Vl:y’L()“]p ij sereening nm(‘hmmr Wh the driving
S0 o the lig um. Thig neans Tor the mastune has been shown sim- 05
i £, a centrifhgal ply as a pulley, other driving arrangements
lniles 45 is. formed may be used, as for example, a dirsct nwotoy
¢ wwhich is secured to drive. 1t is conbemplated that such a drive
7, preferabl V formed in- could be used by dm(mm the sereen shaft
53 1 6. "The biades 45 are into sections instead of m:fkm it in a single 100
annular disks 47 and piece, the motorr shaft i\J]"nUW one section
) = bolted to the station- of the shaft for the entive n u@hme.
1t 5 of the Umung_ i gories of vadial — Nobwithstanding the advantage of the
s or dnets 49 1s fommed in the digk ~combination of two sereens “A” and “B” in
an 1;_); soparated from cach one duplex screen, it is not necessary 0 em- 105
eand the ducts open at *Qloy such a combination, as with the screen
ends :nto ihe spaces between “A” or sereen “B” mmttefﬂ entively the re-
< . 14 ,hc disk 47, while ai maining screen will mmy screen fifty tons
helr fnner oan O wmmv\ with the per day and at a very low expenditure of
45 sopee b the edges ‘of- the blades 44, pewer per fon. In many installations, it 110
o a8 the b ate with will be found desivable to use a single screen
the seresn {hey exert 2 gmmﬁ centrifugal rather than the duplex combination. _
action on fhe wir or any fuid with which In using the machine I consider it pref-
they ave iu contact, thus foreing $his iy erable to fiow the unsereencd pulp into the
56 ov other Hoid threugh the duefs .49 and sCreen unﬁer just enough head to produce 115
¢l o the annular chamber in which the desived rate of fiow, and to vely upon the
‘ revolve. The two pumps, cu\mlug i action of the sereen to [ift the
b series, the outlet of the screened pulp to the desived height. It will
wrging into the inlet of the be evident that +’1<> rabe of discharge of the
65 \ T 1y liguid temd- sereened pulp, other things belng nqual will 120
if%‘ way back between the blades depend UL'ON the re hmamhm Febweon the
< the air pressuve created by the centrifugal foree exerted on the pulp by the
) screen a"d the bydraulic head 1mposed on
secured. to the the sereened pul p by tha weir 18, Each m’"’
59 by & %tatmnm, these forces may be arl.juaizv@ but ordinarily 14

an hm;uuls extending :[?zum, it is more convenient to adjust the height of

bead ) i"l‘s inner sdge. The ving 52 the weir than to change the speed of the

has & vadial Hange which operates in vase wachine, The rate of flow of the pulp
any waber veac shes it to throw such watber through the screem may therefore be con-

g6 against ihe ving 52 where it rune down to trolled accurately, and this is an impovtant 3o




s 1,551,058

L

advantage in producing the desired sereening
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effect and in proveniing the matting of the
fibres on :le screen. e rate of rotation
of the screen may be varied within rela-
tively wide limits, but should be sufficient
to create n substantial centrifugal effect on
the stock in contact therewith, In practice
1 find that a peripheral speed of approxi-
mately 1800 feet per minute gives satisfae-
tory resulis. ’

7IVL

a
A

the st that both the tailings and
sereened scocly ave litted to o level sbove the
top of the scrzen is an important practicnd
advantage since it permits the delivery, by
gravity, of both these muterials to other ma-
chines located on the same floor with the
pulp screen. Withgut this arvangement 1%
would be necsssary to use pumps Or sone
other apparatus for raising these materials
to the desived level.

The application of a back pressure to
gither the sereened stock or the tailings may
be regulated in other ways than that above
described. For example, brel pressure may
be applied to the tailings by locating a
pitoled vane 60, Figs. 6 and 7, in the tail-
ings conduip 14
able weight 61 on an arm 62 which is secured
to the rock shaft that supports the vane, so
that s constant pressure will always be ap-

to the vene and hence to the stream of
os flowing wnder i

y

o

¢

!
The same or-
aent may be nsed in the cutlet for the

§435)

very ceonomical of power and it hag a very
high screening capacity for a given arwa,
apparently due to the fact that the enfive
sereening swrface is alway< used and the
sepeen i kent remarkably {ree of tailings
and mats of Gher which otherwise would
geriously interfere with the screening op-
aration. A farther advantoge of this ma-
chine ig that the.rewoval of the tailings
from the sereen is effected without interfer-
ing appreciably with the flow of the stock
through the screen uuder the action of cen-
tpifugal force, and withont creating any
material frbulence ac agifation of the stock.

35 will be observed (hat the machine
shown embodies many of ihe features of the
invention disclosed in my prior application
above designated, and in this sense the
present appiication is n sontinuation of my
prior application. The broad elats cover-
ing subjeit matter common to the fwo ap-
plications are presented in my earlier case,
above designated, the claims of this appli-
cation being confined to those features
which ave not disclosed in my former apple-
cation. :

Faving thus described my inveation, what
I desive to claim as new s

and arranging an adjust-

1. Tn a pulp screening machine, the com-
bination of & rotary screen, means for rotat-
ing said screen, means for conducting pulp
to be screened into the sereen, a stationary
conduit- mounted within said screén and ex-
tending longitudinally thereof, and a plu-
rality-of bars supported by saia conduit and
located closely adjacent to the inner surface
of said screen, said bars extending longitu-
dinally of the screen and being inelined with
reference to the axis of said screen.

9, In a pulp screening machine; the com-
bination of a rotary screen, meany for
rotating the same, means for condficting
pulp to be screened into said screem, & ¢OD-

duit for conducting teilings out_of said

sereen, means within the screen for advanc-
ing the tailings along the screening surfsce
toward the intake end of said conduit, and
means external to the screen for resisting
ihe discharge of the tailings through said
eondhit.

3. In & plup screening miachine, the com-
bination of s rotary screen, ineans for

_rotating the same, means for conducting

pulp to be screened into said sereem, a con-
duit for conducting teilings out of said
sereen, means within the sereen for advanc-
ing the tailings along the screening snrface
toward the intale end of said conduit, and
a weir at the discharge end of said conduit
over which the tailings ave discharged at a
Tevel ubove the top of the screen,

T¢

T5

20

85

80

28

4. i a pulp sereening machine, the conl-

<l
Lination of a rotary scveen, means for ro-
tating the same, a casing in which the screen
iz mounted, means for conducting pulp into
aid screen, n plurality of stationary bars
mounted in said sereen closely adjaceny to
the sereening surtsce and so inclined as to
urge the tailings along the surface of the
sereen toward the tailings outlet, and a series
of stationary inelined blades mounted within
cnid sereen near said outlet for directing the

tailings infe said outlet.
5. 1n o pulp sercening machine, the com-

bination of & votury screen, a stationary in-’

Tet. a tailings outlet, means for rotating said
sereen, means within said sereen for direct-
ing the tailings along the surface of the
sereen toward said outlet, a conduif into
which the tailings ejected through said out-
et ave discharged, mesns exiernal to the

» . b .
seveen for :1pp%*mg back pressure to said

tailings, and additional means. for applying
back pressure to the sereened puip.

100

103

110

115

120

. In o pulp screening machine, the com-~

bination of a rotary screen, means for ro-

tatihg the same, means for conducting pulp.
fo he sereened into said sereen, a conduit for
conducting tailings away from said screen,
" means within the screen for advancing the

tailings along the surface of the screen
toward the intake end of said conduit, a
weir 2t the discharge end of said, conduit,

130
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said casing having a discharge outlet for
the screened pulp, and a weir over which

. the screened bulp is discharged, the latter

©

1

20

30

G0

45

G

(e

weir and said casing * being arranged to
maintain said sereen submerged in screened
pulp. : »

7. In a pulp screening machine, the com-
bination of g rotary screen, means for ro-
tating the same, a partition dividing the
space in said screen into two chambers,
means for condideting pulp to be screened
into one of said chambers, means for fore-
ing the tailings into the second chamber,
and means for washing the tailings in said
second chamber.,

8 In a pulp screening machine, the com-
bination of a rotary screen, means for ro-
tating the same, a casing in which ‘said
screen is mounted, a stabionary spout for
conducting pulp into one end of said screen,
a stationary conduit for conducting tailings
away from said screen, a plurality of sta-
tionary hars
adjacent fo the screening surface thereof
and so inclined as to direct the tailings along
the surface of the sereen toward one end
thereof, a spraying apparatug positioned in
said sereen at the latter end and arranged
to direct a spray against the tailings, and
a series of inclined blades for acting on the
tailings at the latter end of the screen to di-
rect them into said conduit.

9. in a pulp scréening machine, the com-
hination of g rofary screen, means $or ro-
tating the same, a casing in which said
screen is mounted, a stationary spout dis-
connected from said sereen for conducting
pulp inte one end of said screen, a stationary
conduit for conducting tailings away irom
said sereen, a plurality of stationary bars
monnted in said Screen closely adjacent to
the screening surface thereot and so inclined
as to divect the tailings 2long the surface of
the screen toward one end thereof, a parti-
tion extending transversely across said

screen and dividing the space therein into a -

chamber which receives the pulp and a see-
ond chamber into which the tailings are di-
rected by said bars, means within said sec-
ondd chamber for washing the tailings,” and
2 series of stationary hlades arranged to
engage the tailings and to utilize the rotary
movement imparted to them by the screen to
eject them through said conduit. i

10. In a pulp screening machine; the com-
hination of a screen, o housing mounted ad-
jacent to the sams and extending longitudi-
nally of the screen at one side thereof, a
spray pipe fitting in said housing and
mounted for rotative adjustment about its
longitudinal axis, and means for conducting
water to said pipe, said housing being sper-
tured in the side thereof adjacent to said
sereen, and said pipe having Spray open-
ings therein, wheveby said pipe may he ad-

mounted in said screen closely

justed to direct g spray through the apé\{chf‘lm‘
of said housing or to cut off said sprayl

11. Tn a pulp screening machine, the oy |

bination of a sereen,
same, and means for ejecting the tailings
from said screen in a substantially con-
tinuous stream and lifting said tailings to
a point above the leve] of the screen.

In a pulp screening machine, the com-
bination of a rotary screen, means for, ro-
tating said screen,” means for conducting
pulp to be screened into said screen, a con-
duit for conducting the tailings away from
said screen, and means for forcing the tail-
ings through said conduit in a continuous
stream and lifting them to g point above the
Ievel of the screen: ‘ . :

13. Tn & pulp screening machine, the com-
bination of g rotary screen, means for ro-
tating said screen, and means for utilizing
the motion of the screen to force the tailings
out of the screen in a continuous stream and
to 1ift them to a point above the level of the
screen, 4 ,

14. That improvement in the process of
screening pulp which consists in performing
the sereening operation by centrifugal force
created by the motion of the screen, and,
utilizing said motion to eject the tailings
from the screening surface and to raise the
tailings to s point above the level of the
screen, .

15. In a pulp screening machine, the com-
bination o} a rotary screen, a casing in
which said screen g mounted, & shaft sup-
porting one end only of said screen, the
opposite end of the screen being unsup-
ported, a stationary plate partially closing
the latter end of the screen and having an
opening therethrough, and ‘a spout com-
municating with said opening for conduct-
ing pulp mto said sereen.

16. In a pulp screening machine, the com-
bination of a rotary screen, a casing in which
said screen is mounted] g shaft supporting
one end. only of said screen, the opposite
end of the screen being unsupported, bear-
ings supporting said shuft for rotation, and
centrifugal means for preventing the escape
of liquid at the Unsupported end of said
screen. : _

17. In a pulp screening machine, the com-
bination of a rotary screen, a casing in which
said screen is mounted, s shaft supporting
one end only of said screen, the opposite
end of the’ screen being . unsupported, 2
stationary plate partially closing the latter
end of the screen and having an opening
therethrough, means for conducting pulp to
sald opening, and blades rotating with'said
screen and cooperating with said stationa
plate to prevent the escape of liquid from

“tha casing.

means for driving the'
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18. In a pulp screening machine, the com-

bination of 4 pair of rotatabie screens, n
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Binatlon of &

the opposite ends of which said
sereens are mounted, hear > said shaft
aounted betweer the screens, means behween

: ivi 1 <haft, a casing
nd mesns cooperat-
! the casings fo maintain the screens
submerged in screened stock.

19. In a pulp screening machine, the com-
votary screen, means for vo-
said screen
dneting pulp to be sereencd into said sereen,
and a stetionary bar mounted within said
screen close to the gereening suriace thereof
and extending longitudinally of the screen

) n
ine with

tating

ravidiy, means for con-

1,851,068

but being inclined with reference to the axis

of said screer.

-90. In a pulp screening machine, the com-
hination of a rotary sereen, means for ro-
tating said screen rapidly, means for con-
ducting pulp to be screened into said screen,
and a plurality of bars mounted therein
closely adjacent to the screening surface
thereot ard extending longitudinally of the
ccreen but being so inclined as to urge the
tailings along the surface of the screen to-
ward the tailings outlet.
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