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(Nn model )

To all whom ot may concerm:

Be it known that I, DAVID R. DAVIS, a oltl-
zen of the United Statee residing at Eau
Claire, in the county of Kau Claire end State
of Wlsoonsm have invented certain new and

useful Improvements in Pulp - Screens, of
‘which the following is a specilication.

The object of my inventfion is to separate
by improved devices the fine fibers of paper-
pulp from the coarse fibers or slivers thereof.

In carrying out my invention I provide an

~apparatus one portion of which is arranged

20

feeds it to a revolving cylinder.
fibers or particles of the pulp pass through
‘the meshes of the screen, while the coarser |

25

30

to separate most of the fine particles from
the coarser particles, while the other portion
of the apparatusis arranged to separate from

the coarser particles the small peroentatre of
fine particles that are not Sepalated in the
In constructing

first part of the apparatus.
the first part of the apparatus I provide a
rotary cylindrical screen and a flow-box from

‘which the pulp to be screened is delivered

and from which if passes to a distributer that
1he fine

fibers and slivers are delwered to a carrying-
off trough, or the fine particles may be made

to pass throuﬂ'h the screen into a carrying-off

trough, whlle the coarser fibers are carried
away in other ways.

~ 1In a comparatively thin sheet and the screen

35
40
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is arranged above the water-level in the re-

ceptaele below it. The flow-box and the car-
rying - off trough are arranged to extend
throughout the entue length of the working
eurfa,oe of the cylinder, and the organiza-

‘tion is such that the ﬁner particles of pulp

are made to pass through the cylinder with-

out any longitudinal movement thereof, and’
the coarser pa,rtmles are moved Vertloally and

without longitudinal movement, separated
from the ﬁoer particles, and dehvered to de-
vices which carry them away from the screen.

In order to separate the coarser fibers or
slivers from the cylinder, I employ a spray-

pipe which causes-jets of water to impinge
against the cylinder, pass through the meshes

thel eof, separate the particles of pulp there-
from, and direct them into a receptacle pro-
V1ded for them and by which they are carried
Ordinarily the fine pa,rtlolee or the_

away.

- -

~The flow-box 1s so ar-’
ranged as to deliver the wet pulp to the screen |
‘seribed is shown, described, and claimed in

greater portwn of them will pass tm ouﬂ*h the

-meshes of the screesn as soon as they fall onto

the surface of the cylinder, the water with
which they are mixed being generally suffi-

cient to wash them throucrh the meshes; but

in order to promote the screening and to wash
through the sereen any small partloles that
| might adhere after the water that came from

the flow-box has passed through the screen

I preferably employ one or more spray-pipes
which cause jets of water to flow over the .
screen and wash through it the remaining
small particles that may be adhering.
erally speaking,
and a new ole(m surface is constantly bemﬂ-

‘the sereen is self-screening,

presented in front of thespillway of the ﬂow-

‘tional means for cleaning it.
vide a perforated pipe running longitudi-
‘nally of the cylinder and cause steem to pass

clogging material to be separated.
‘necessary to clean the screen with steam oc-
‘casionally—that is to say, after it has become

separate Washmes

the second seotlon of the flow-box.
section of the flow-box the material passesto
finer particles passing through

box to receive the wet pulp therefrom. Some-

times, however, especlally when working with

green wood, thele 1S & gummy deposut upon

.'me screen afLel it has been used for some

time, and it is desirable: to use some addi-

through it and into the meshes of the sereen,

Gen- |

I therefore pro-

6o

75 -

SO as to cause the gummy matter and other -

It is only

ologged from continued use.

30

The portion of the apparatus above de-

my application for patent, Serial No. 657,063,

filed November1, 1897. Theunscr eened me—_

terial from the first part of the apparatus
passes to the second part of the apparatus.

This apparatus is similar in most respects to
that just described, but is divided into see-
tlons, the erra,nn*ement being such that the
matel 1al being tr eated is sub,]eoted to several
The material which en-

ters the appar atus first passes into one sec-
tion of the flow-box and is then delivered to

the secréen. The finer particles pass through

‘the screen, while the coarser particles are
raised and dehvered to the first section of a

carrying-off trough, from which they pass to

the screen, the
the meshes thereof, while the coarser pa,1t1-

Fromthis

100
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cles are r..-used a,nd delivered to the second




- .seotmli of the tl'o'od‘]i

ThIS matei.ial i% then

- delivered to the t]111 d section of the flow-box,

and the operation continues as before.

- size of the meshes in the screen may be ﬂ'md-

10

5 uated, and the receptacle which receives the
| -.stra,med material may, if preferred, be di-
-+ vided into sections and pr ovided with sepa- |
. ratecar rying-oif pipes.
beusedin oonneotlon with the first apparatus
described, or it may be used separately and
- the entire opemtlon of screening pe1f01 med-
| The details of oonstmotlon 'mll be he1 ein-

This apparatus may

| ‘after more fully described; but I wish it un-

20

- viding means pr aotloally coextensive with |
“the flow-box for carrying off the material that
~does not pass through the screen.

20

35

50

- from th1s pulley

line 1 1 of Fig. 2.
“the i
- atransverse eeotlon through the seoond part |
- of the apparatus on the 1111e 3 3 of Fig. 1.
Fig.41s & perspeotwe view of one of the ﬂow-
boxes employed. TFig. 5showsa longitudinal
 central section of the second part of the ap-
paratus with some of the parts modified.

~derstood that my invention i1s not confined to
~ thedetails of construction shown in the draw-
ings and hereinafter specified, but, irrespec-
| tlve of these detaills, consists: partleularly in

providing an unsubmerﬂed scereen to which

the wet pulp to be str ained is fed from the
- flow-box, which delivers the wet pulp ina thin
- sheet flOIIl end toend of the working surface

of the cylinder, or practically so, and in pro-

In the accompanying drawings, I‘wme 1is

a longitudinal central section through an ap-
- paratus embodyme my 1mprovements> on the.
Fig. 2 is an end view of

Fig. 3 shows

rst screening apparatus.

In Fig. 11 have shown two pulp-screens X

- and Y, dlffeunﬂ' somewhat in details of con-
- 40
- .51mu1taneouely ‘The oyhnder A of the ap-

struomon but oonneeted together to operate

paratus X is composed mostly of perforated

sheet metal in ¢ylindrical form, with suitable
- frames or flanges at the ends to stiffen it. Tt
18, however, W1thout spokes, and it is open at
“each end. The cylinder rests on small car-
'rymn'-wheels B, mounted in snitable bearings
on a SuPportinﬂ‘-flame C. The shafts & of
the rollers may extend from end to end of the
¢ylinder, and one of the shafts carries a pul-
~ley D, to which power may be applied. By
suitable gearings both shafts may be driven
- In this way the cylinder |
“may be made to revolve in the direction in-
In order to |
stiffen or strengthen the oylmdel annular
ribs @ may be f01 med on or secured to it at

dicated by the arrow in Fig. 1.

~proper intervals, as indicated in Fig. 4. The

.'60

cylinder is arranged over a reoeptaole E,

adapted to receive the water which paeees

through the screen and also the fine particles

of pulp that are carried through by the water. |
- This receptacle has end pieces extending up'
~along the side of the cylinder and carrying
rollers e, which bear against the end flanges

-~ a and plevent endw1se movement of the eyl—

mder and a,lso 1ate1al movement thereof

| 'I‘he' |

openings 7.

in Fig. 1.

‘N atits lower end.

for this purpose.

2 612,405

; Aswlll be seen by a close m?,peotion of:I‘iﬁ‘s

1 and 4, the bottom of the cylinder 18 mmnﬂed: e

above the top of the trough or reeepta,ole B
.and 1is therefore unsubmel ged, being a,bove o
the water-level in the reoeptaole |

70‘5' 5

The flow-box ¥ extends, preferably, flom' -

one end of the cylinder to the other.

preferably arranged inside the cylinder, and

as shown in the dmwmﬂ*s it is supported on

Tt is
y 15

brackets G, secured to the receptacle or box o
E outside of the edges of the cylinder. A de-

as1t1s dehvered but permlts it toflow through

wet pulp passes over onto the top of the parti-

‘tion J and then out over the edge of the flow-
box and falls onto a dlstrlbutm or Splecl;df:‘l;_ -
‘A carrying-off trough M'is arranged in the
upper partof the oylmder above the flow-box.
‘and is supported on brackets m, as indicated
The trough is mohned is imper-
fora,te, and is pr owded with a delwely -pipe
The apparatus, as shown -

L, that delivers to the cylinder A.

- | livery-pipe H passes through one end of the
flow-box and extends to near the middle 8o

| thereof, where it is provided with an elbow I, =~
that delivers upwardly. A partition J, ar-
ranged below the upper edge ot the flow-box
and above the elbow I, holds down the pulp

(bhown clearly in Fig. 3.) Tho‘ T 5

05

in the dramnn‘e, is equipped with three water-

spray pipes N', O, and P, the pipes N’ and O

being arranﬂ'ed 1n81de the oylmder and the

pipe P outsuile thereof. Water is supphed to

| all of these pipes through the service-pipe Q,

and branch pipes lead f10m the pipe Q to the

force through it any material that may be
lodged in the meshes thereof.
only occasionally used to clean the screen

100

‘spray-pipes, which latter preferably extend
from end to end of the cylinder.
‘may be eqmpped with suitable valves to reg-
‘ulate the supply. I preferably also employ’ o
| a steam-pipe R, extending from end toend of
1 the oylinder,',.;a,nd_ it -is_perfomted to permit

steam to impinge upon the cylinder and to

The pipes .

105

1100 -

‘This pipe is

when clogged with gummy matter, &e. aftel B

| -eonstant use.

I do not wish to be eonﬁned to the pleolee

mannef of mounting the oylmder or of ar-.

ranging the ﬂow-bo}: and carrying-off trough.

For convenience, as well as for obta,mmn* the

best results, the ﬂow-—bo*;: is arranged mslde- -

the cylinder and the oa,rrymn'-of trough 1is
arranged above the flow-box within the cyl-
The water that flows out from the -

- flow-box is usually sufficient to wash the fi
materlal through the sereen, and therefore it

inder.

is not always necessary to employ Spray-pipes

120

ne

125
for supplying additional quantities of water
~The water supplied by the

spray-pipes N'and O should bein smallquan-
tities and should not act to force the material

through the meshes of the screen, but merely .
act to gently wash the fine materml adhering =
between the meshes of the screen into and S
through the meshes thereof without tending =~
1to foroe the larger p&rtloles or slivers thel e-

130
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20

30

.th ough.

612,405

tageous to use 113 in order to obtam the best

_results

The opemtlon of the &pparatus 18 Vely
simple. = Briefly stated, it is as follows: The

pulp is brmlﬂ'ht in by the pipe H and deliv-
~ered by the elbﬂw I to the flow-box.
rises through openingsj and flows over the
partition J and then over the edge of the

It then

spillway ! and falls onto the d1str1buter or

spreader L, which delivers it into the inte-
rior of the cylmder while it is revolving in
‘the direction indicated by the arrow. The_

fine fibers of the pulp pass through the per-
forations in the cylinder with the Water and

the slivers and coarse pulp stay in the eylm- |

der, adhere to the inner surface thereof, and
are carried by it around past the pipes N’ and
O up to the trongh M. - As before stated, it
is not essential that the pipes N”and O should
be used, inasmuch as the water that passes
out of the flow-box is usually sufficient to

carry all the fine particles through the screen,

and this occurs within a small area just at
the side of or below the flow-box; but the
pipes N’ and O may be employed if found
necessary, to obt&m the best results and in-

- sure perfect work, Thereis no liquid stand-

35

40

. from the flow-box.

50

55

60

ing in the ¢ylinder at any time, the liquid- |

level being below the bottom of the cylinder,

and the coarse particles and slivers which ad-
here to the interior of the cylmder are com-
paratively dry or only moist.
reach the trough M, jets of water from the

spray-pipe P impinge against them and drive
them into the trough, a sufﬁelent quantity of
water being delwed from the jets to flow the
material down the trough to its destination.

A machine construeted like that just de-

ser ibed has been found to separate approxi- |
- mately ninety-five per cent. of all the fine

particles of pulp from the wet pulp delivered
This fine pulp, which ] 18
received into the receptacle E, is carried of

from it by any suitable passaﬂ‘e E' and is

preferably treated in a ‘‘ diaphragm-screen,”
by which ‘small particles of sawdust and the

like may be separated. The other five per.
~cent. of material which passesinto the trough

M flows therefrom through the pipe N into
the apparatus Y, which is constructed on

somewhat the same pr mmple as the appara--
~ tus X, but differs therefrom in details of con-

structmn This apparatus comprises a per-
forated evlmde1 S like the eylinder A, mount-
ed on rollers s, which are revolved in suit-
able ways to 1otate the cylinder, and a re-

ceptacle 5 is arranged below the cylinder to
receive the water and stlamed material there-

from. The flow-box T in this apparatus is
divided into three sections 1, 2, and 3 by
transverse partitions £, It extends from end

to end of the working surface of the cylinder

It is not essential that & steam p1pe |
bhould be used to clean the cylinder, as the
cylinder is largely self-cleaning; but 1t 1s
sometimes desirable to employ such an addi-
tional cleaning device, and I find it advan-

When they

| 2 of the flow-box.-

e

mld is p1 0V1ded with a Splllway i" and a dis-

tributing-board or spreader 7.
{3 1s arranged horizontally in the flow-box fo

quiet the llqmd before its deliver 'y over the

A partition

spillway. Above the flow-box in this appa-

ratus is arranged a carr ylnﬂ'-off trough U,
which is also dwufled into sections ¢ v 2 and

is inclined from the front or entrance end of
‘the eylinder to the opposite end thereof. At

75

its lower end it is provided with a discharge-

pipe U, which may lead to the river or any
other place to receive the waste material.
The pipe N .delivers to the section 1 of the

_ﬂow—box below the horizontal partition there-
in, and the section 1 of the flow-box has no
cmnmumcatwn with the sections 2 or:3 there-.
of. The section « of the trough U, howevel

18 connected with the section 2 of the ﬂow-

of the trough is eonnected with the section 3
of the flow- box by a pipe .

long as the arrangement is such as to prevent

thel liquid from v1olent agitation or ‘‘boiling,”
it being desirable that the liquid should be
quiet at the top of the flow-box and flow -
gently and uniformly over the spillway down

across: the delivery-board into the cylinder.
Thie liquid that passes from the pipe N falls

over the spillway of the section 1 of the flow-
box and over the delivery-board onto the in-
ner surface of the eylinder, and all of the
water and most of the fine material pass

through the meshes of the ser een into the re-
ceptacle S’ below the sereen. The coarser

under considerable pressure and act to thor-

oughly separate the material before it passes -

by the trough. The spray-pipes from which

| the jets are delivered extend, preferably,

from end to end of the cylinder. The coarser
material received by the section z of the
trough flows through the pipe u into section

spillway of section 2 onto the interior of the
screen, and the water and finer Pparticles pass
throu O'h the screen,while the coarser particles
adhere to the mterlm of the eylinder and are
carried thereby up to the section 7 of the
trough U. The water- -jets V V' then act upon
this matemal and drive it into the section Y

~ Preferably this
pipe extends below the. horlzontal section 7°
and through a lower horizontal partition #.
-The number of horizontal partitions used,
however, is not of very great importance, so

Thence it falls over the

30

‘box by means of a pipe u, and the section vy

Qo

95

100

105
material adheres to the inner surface of the
cylinder and is carried vertically thereby up
over the section « of the trough U. When
it reaches this point, itis detached and driven
into the section z of the trough by means of
water-jets from the pipes V V', which are

I1IO

1.15

120

125

of the trough. This matemal then passes

through the pipe or passage v into the sec-
tion 3 of the flow-box, whence, it passes ouf

over the spillway onto the eylmder the fine

particles passing through the meshes thereof

130

into the receptacle S, while the coarser parti-

cles are delivered 1;0 the section .2 of the

tlotg gh and pass out through the Was_te pipe




U.
in this way is tha,t 1t 18 subJectecl to several

. separate washings, and thus the fine mate-
rial, such as is emta,ble for being worked up
-11:11:0 paper, is completely separated from the
As before stated, the ap-
- paratus X separates approximately mnety-:'
- five per cent. of the fine material.

worthless material.

~ paratus Y only operates upon five per cent.

IO

of the material and separates from this five
per cent. nearly all of the material that can
that going to waste conta,mlnﬂi a |

be used
trifling emeunt of 0‘00(1 stuft.

The water that passesinto the section 1 of
the flow-box through the pipe N is usually
- sufficient to flow the material therefrom and
~ to pass the fine material through the screen,

-~ and the water that is supplled by the pipes

o V' is' usually sufficient to flow the material

20

~ branch pipes w, commumeatmw with the pipe
N and with the spouts w and v’ to supply the
water thereto. These pipes may be controlled r

35

- o
~ each receptacle.

- | ~ ent thmes of paper
45

In

able for th1s purpose.

side of the ﬂow box and are provided with

separately by proper valve mechanism.
In Fig. 1 I have shown a common recepta-
ele for all the material passing through the

sereen S, the .meshes of the eylmder being

In Fig. 51 have shewn {
the cylinder: tormed with ﬂ'redueted meshes, |

those at the entrance end being finer tha,n 1

uniform throu ghout.

those at the exit end and those between the
two ends being of medium size.

divided into sections, as indicated, and a
separate discharge - plpe Zi is. employed for

ent grades may be obtained for use in differ-

; t1eular kind of paper.

50

- 55

‘While the different forms of eppamtue

“which I have described differ somewhat in |
details of construction, they are all con-

~ structed on the same “‘61161&1 principle and
- embody the broad features of my invention.

In each instance, it will be observed, the flow- |
box delivers from end to end of the working
surface of the cylinder, the eylinder is ar- |
‘ranged above the level of the liquid which
passes through it, and the carrying-off trough | liquid pulp tothe screen, a carrying-off treuwh-

s apprommately equal in length ‘to the. ﬂow- | also divided into SGGUOHS pipes or passages

~ box which corresponds with 11:

60

~ and the l1qu1d pulp were fed in at the end of .
- the cylinder,

~ thereot.

leave the pulp in a thick mass on the surface

The ap-

The recep-
tacle below the cylinder is in this instance

In this way pulp of differ-

This iS sometimes
desirable where it is important that the pulp
should be-of a specified fineness for a par-

On the other hand, if the cylinder 3surfa.ce of the screen end delivering hqmd-

@ 612,405

The eclvantafre of treatmﬂ‘ the 1nete1lal ’ smfaee of the cylmdel would be l;:ept con-
stantly clogged and the cylinder would have
to work thI’OH‘D‘h the liquid, a constant agita- 70
tion of the. liquid being necessary in order to

keep the meshes of the screen open; but by
‘havingthecylinderarranged above theliquid- |

level, supplymcr the l1qu1d thereto in thin

| sheets alongits entire length, these objections

ra,pld and efficient.

My machine is so eonstrueted thet it can -
| be operated at high speed. The material de- 8o
livered from the flow-box. 18 1mmedletely- |
| sereened, the water and fine particles passing
{ through 1mmed1ately, while the coarser parti-
cles are carried only part way around with
| the cylinder without longltudmel movement:

| and are separated before the cylinder has
out from the section 2 of the flow-box. Should

an additional amount of water be required,
it may be supplied by separate pipes.
- the drawmm I have shown supply-pipes suit-

completed a revolution. Therefore clean por-
tions of the sereen are constantly being pre-
‘sented to the flow-box, and the opemtmn of

| sereening can be very 1ep1dly performed.
As there indicated, |
pipes W W' W? extend longitudinally elonﬂ'- "

75
are obvmted the eylmder is constantly kept
| clean, and the operation of screening 1s both_ -

- : 90 ; _
In Fig. 11 have shown two machines con-

nected together to perform the operation of
| sereening the pulp; but it will be observed

that sectlon 1 of the flow-box in apparatus Y '_ -

is similar in construction to the flow-box in

apparatus X. Good results can be obtained
| by dispensing with the apparatus Xand feed-
| ing directly to the apparatus Y, or an appa-
‘ratus similar to the apparatus Y, but on a
larger scale, can obviously be constructed to

perform. the functions of the two maehmes
I claim as my invention—
1. The combination of a

liguid pulp to the screen, a carrying-off trouwh

95

100

_ , rotary screen, a
flow-box divided intosections and delivering

105

-also divided into eectlens, pipes or passages

connecting sections of the trough with sec-

;tmns of the flow-box, and means for supply-
ing water to seperete particles of pulp from
.the screen and force it into the several sec-

tions of the carrying-off trough.

IIO

2. The combination of the rotary em:een. a o

flow-box located within thescreen and dwuled- |
| into sections, a carrying-off trough also lo-

| fIIS' B
tions, pipes or passages connecting sections

cated within the screen and lelded into sec-

of the carrying-off trough with sections of

the ﬂow—box and a Weter-supply pipe out-
side the screen for forcing water through the
I20

screen and causing parmeles of pulp thereon
to be driven into the carrying-off trough.

3. The combination of a rotary sereen, a
flow-box divided into sections and delwe1 ing

" | connecting sections of the eerryin o-off trough
If the cylinder were alrenwed above the | with sections of the flow-box, and a receptacle -

level of the liquid which. passes through it

125

below the screen divided into sections and :

; :prewded with separate discharge-pipes.
‘the water would immediately |

- pass Bhrough the meshes of the cylinder and |

4. An apparatus for screening pulp, com-

130
‘prising a rotatable screen, a ﬂow—box extend-
ing approximately along the entire workin g

~ were arra,nwed below the llqmd-level a large | pulp thereto a receptecle below the screen o -




provided W1th means for l{eepmn‘ the 11(1111(1— i ﬂow-bo*; and means f01 Supplymﬁ' water to
- level thereof below the screen, a trough ex- | thesaid last mentioned sereen to separate the
tending approximately along the entire. work- | particles of pulp therefrom and force them 153
ing smface of the screen f01 collecting the | into the several. qectlons of the cmlymfr -off
5 unsereened material and delivering 1t an- | trough. e |
other rotary screen, a flow-box the1em di-| In: testlmony whereof I have he1eunt0 sub--
vided into sections and delivering liquid pulp | ser 1bed my name. |
to the screen, a pipe connecting the atoresaid | S L T N ATVTS
trough with said 1ast-ment10ned flow-box, a | I DAVI.D R DA'V.IS'
ro carrying - off trough divided into seetlons \fVltnesses |
pipes or passages conneetmcr sections of sald | "LLoyD B. “’IGHT
trough Wlth sections of the aforesald divided| = E. A. BALLOCH.
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