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1,533,410
PATENT OFFICE.

ANTON J. HAUG, OF NASHb’A, NEW HAMPSHIRE,

PULP-SCREENING MACHINE.

Application flled March 28, 1921.

To all whom it may concern;

Be it known that I, ANxton J. Havg, a
citizen of the United States, residing at
Nashua, in the county of Hillsborough and
State of New Hampshire, have invented cer-
tain Improvements in a Pulp-Screening Ma-
chine, of which the following description, in
connection with the accompanying ' draw-
ings, is a specification, like reference char-
acters on the drawings indicating like parts
in the several figures.

This invention relates to processes of and
apparatus for screening pulp and similar
materials,

As is well understood by those familiar
with paper making processes, it is necessary
to subject the pulp to one or more screening
operations in order to remove the splinters
and large pieces of material which have not
been reduced to the desired fibrous condition.
Usually several of these screening opera-
tions are necessary.

The power consumed in these Operations,
the time required by them, and the amount
of good stock lost in screening are impor-
tant factors. An important object of my
invention, therefore, is to improve the proc-
esses of and apparatus for screenin pul
which will reduce the time consumeﬁ, wiﬁ
be economical in power, and will save a
high percentage of the good stock.

he screening apparatus provided by this

invention has as an important feature a
submerged rapidly rotating screen. It also
includes novel means for disposing quickly
and positively of the tailings and residual
stock,

An importa%t advantage of this machina
is that the ratio between its sereening ca-
pacity and the screen area and the power
consumed are very favorable indeed when
compared with the results produced by
other maechines. '

" This invention also includes a novel proc-
ess which may be carried out by the ma-
shown or in other ways.

The invention will be herein disclosed as
embodied in a machine designed especially
for the screening of pulp 0? the character
used in the manufacture of aper, although
it will be understood that the invention is
not limited to use in this particular art.

Referring now to the accompanying
drawings,

Figure 1 is a longitudinal cross sectional

‘ute, f

Berial No, 456,374,

view of a pulp screening
ing the invention in the
preferred ;

Fig. 2 1s a vertical transverse cross sec-
tional view on the line 2—2, Fig. 1; and

Fig. 3 is a view partly in cross section on
the line 3—3, F ig. 1, and partly in end ele-
vation.

The machine shown comprises a rotatable
screening drum, indicated in general at 2,
having two solid or imperforate end mem-
bers 3 and 4, respectivel y connected by suit-
able parts which support the screen 5. The
head or end member 3 of the drum is secured
fast to one end of a shaft 6 that is mounted
in bearings 7 and 8, this shaft being pro-
vided with a pulley 9 by megans of which the
screen may be driven rapidly, for instance
with a peripheral speed of 1600 ft. per min-
Tom any convenient source of power.
head 4 at the opposite end of the drum
has formed integral therewith or secured
fast thereto a hollow shaft 19 which runs in
roller bearings 13. ‘

The entire drum is supported in a casing
14 which is adapted to be filled with pulp or
other liquid and it has an outlet 15, Figs. 2
and 3, which is provided with an adjustable
weir 16. The bearing brackets and the cas-
ing are mounted on a%)ed plate 17,

ounted within the screening drum 2 is a
hollow stationary drum 18. The stock to be
screened is delivered to the interior of the
screening drum 2 by a conduit 19 provided
with an inlet channel 20 which discharges
into a bell mouth portion 21 of the station-

machine embody-
form at present

The

-ary drum 18. Tt will be seen from an inspec-

tion’ of Fig. 1 that the drum head or end
member 3 is provided with a central projec-
tion 22 that extends into the bell mouth 21
and has walls parallel to the walls of the'
mouth 21,

The pulp to be screened is delivered to the
channel 21 from a suitable head box or other
convenient arrangement preferably designed
to maintain a relatively low but substantially
constant head on the incoming stream of
pulp. Thispulpis discharged against the im-
perforate head 3 of the screening drum and is
distributed substantially uniformly to all
g‘arts circumferentially of the left-hand end,

ig. 1, ofithe screening drum. The pulp then
flows backwardly with referénce to the direc-
tion of the inflow, that is, toward the right,
Fig. 1, alopg the screening surface, Th:
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rapid rotation of the screen 5 imparts a
similar movement to the pulp that is closely
adjacent to the screening surface, and the
pulp so set in motion is urged through the
sereen due to the action of centrifugal force.
Consequently, a substantial portion of the
pulp passes through the screen 5 in the early
stages of its backward flow. The continuous
feeding of stock to the screen and the cen-
trifugal force imparted by the rotating
drum, which has a levelling effect on the
stock with relation to the screen surface,
force the stock not immediately screened to-
wards the discharge end of the drum.

The foregoing operation of the submerged
screen is utilized in forcing the residual
stock or tailings, including the splinters and
large particles that cannot pass through the
screen, along successive portions of the
screening surface. As the stock is constant-
ly fed from the stock tank through the sta-
tionary drum to the screen 5 ang there ac-
quires a rotating movement, all the stock not

assing through the screen tends to proceed
in a helical course towards the discharge enct
of the machine. By reason of the perfora-
fions in the screen, the good stock begins at
once to flow out. The tailings, however,
tend to collect on the screen, and T find it
desirable to move them positively to the dis-
charge end of the drum. For this purpose
a series of blade-like members 24 are formed
integral with or are secured to the outer sur-
face of the stationary drum 18. These
blades are inclined and preferably have as
little clearance as is practical with relation
to the interior surface of the screen. In con-
séquence, the blades move positively towards
the discharge end of the machine, any tail-
ings which have collected on the perfora-
tions of the screen. The rotating liquid
stock will also be caused to travel in sub-
stantially a redetermined course or path
through the drum. Usually these blades are

5- inclined so that they advance the tailings in

a more or less helical path toward the end
member 4 of the drum. The stock thus is
presented to substantially all portions of the
screening surface of the drum as uniformly
as practicable. :

s the tailings near the head 4 of the
drum they come into contact with a station-
ary scraper 25 (see Figs. 1 and 3) which

“des them into a tailings discharge chan-
Sel 26 formed in the upper part of the con-
duit 19. ‘

Attention is called to the fact that this
construction effects the removal of the tail-
ings at an upper point of the machine, thus
obviating the necessity of pumps to raise the
tailings to-the level of the inlet of a subse-
quent machine into which they may be fed.

For the purpose of washing the tailings
during their progress throngh the screening

drum 2 and thus removing all the good pulp

1,538,410

from them, I preferto provide a water cham-
ber 28 in the end of the stationary drum 18
opposite the mouth of the inlet channel 20,
and water is delivered to this chamber
through a channel 29, Figs. 1 and 3, formed
in the conduit 19.
ings 30 is formed in the outer wall of this
chamber so that water is directed through
them and mixed with the tailings while they
are being advanced along the screening sur-
face 5. 'This supplemental supply of water
for washing the tailings is not always re-
quired.

A spray of clean water or other fluid may
also be directed against the screen 5 from a
pipe 32 which Is set into a recess or groove
tormed in one of the plates of the casing 14.
This spray is utilized to clean the screening
surface of the drum, and it preferably has
sufficient power to operate satisfactorily,
oven when the top of the screen drum is en-
tirely submerged ; but if any difficulty is ex-
perienced in clearing the perforations of the
drum, the level of the stock outside of the
screen may be lowered so
sereen drum will be exposed to the spray.

It will now be understood that the stock
to be screened is led into the screening cylin-

“der through the inlet 20 and is distributed
circumferentially over the screening surface
of the drum, the screened pulp passing

through the screen 5, filling the. casing 14
and flowing out of the outlet passage 15.

The weir 16 preferably is adjusted at such
a height that the drum 2, or all except the
tog portion thereof, is constantly maintained
submerged in screened pulp, since I find that
this practice facilitates the screening op-
eration particularly in that it reduces the
tendency of the pulp to mat on or adhere
to the screen 5. The tailings work along
the inner surface of the drum snd are ejected
-from the machine in the manner above de-
seribed. Stuffing boxes 33 and 84 are pro-
vided, rcspective‘lg, where the shafts 6 and
12 pass through the casing 14 to prevent the
leakage of liquid from the casing at these
points. '

It should be noted that since the tailings
are moved forward at a rate determined by
the head and supply of the stock, the speed
of revolution of the screen drum and by the
number, inclination and arrangement of the
blades 24, by properly {)redetermining these
factors the tailings will remain within the
screen drum long enough to ensure their
thorough washing and a practically com-
plete separation of the good stock from
them. At the same time their discharge
from the machine is effected with sufficient
rapidity to prevent their Dblocking the scfeen
and preventing the
through the perforations. ,

‘Attention is also called to the fact that in

" this machine the stock, constantly nin-

that the top of the
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tained in a proper condition for screening,
is distributed evenly over substantially the
entire area of the screening surface, which
is at all times ready to roceive it, and is
screened there by centrifugal force urging it
through the meshes of the drum. The drum
rotates at approximately the same speed as
the stock so that there is little relative move-
ment of the meshes and stock and the long
fibres thus proceed out through the meshes
into the pond 33 and are not bent violently
across the meshes of the screen where they
would form, with other fibres, a filter im-
pervious to stock, as happens when the stock
1s caused to revolve rapidly in a stationary
drum. Since it is necessary merely to rofate
the screening drum, this ‘machine requires
only a'relatively sinall part of the power re-
quired in most machines to drive the usual
impellers that throw the inflowing stock out-
wardly against the screen. FFurthermore,
since the drum may be completely submerged
its entire screening surface may be utilized
constantly in performing the screening op-
eration, and the maximum capacity for g
given screening area therefore is obtained.
It is not necessary for good results to
have the top of the weir as high as the top
of the screen drum, and the minimum height
may be determined readily by the machine
tender. If the drum is not run in a pond or

.reservoir my machine will still have certain

advantages but will lose a great part of its
effectiveness as a pulp sereen.

It will be understood that while I have
herein shown and described the best em-
bodiment of the invention of which I am at
present aware, this embodiment may be
modified in many particulars without de-
parting from the spirit or scope of this in-
vention. For instance, the stock to be
screened can be supplied in other ways than
that specifically shown and various other
modifications may be made in the apparatus
while retaining ‘the general principles on
which the invention proceeds.
be appreciated that the mothod herein dis-
closed may be practiced by other forms of
ap%tratus than that shown and described.

hat is claimed as new is:

1. A pulp screening machine comprising, .

in combination, a rotary screening drum,
means for rotating the same rapidly, where-
by a substantial centrifugal effect is pro-
duced on the stock contained therein, means
for delivering stock to be screened to the
interior of said drum, and a casing in which
said drum is mounted constructed to re-
ceive the screened pulp and maintain a head
of the same about the screening drum.

2. A pulp screening machine comprising,
in combination, a rotary screening drum,
means for rotating the same rapidly, where-
by a substantial centrifugal effect is pro-
duced on the stock contained therein, means

It will also

for delivering stock to be sereened to the
interior of said drum, a casing in which the
drum is mounted and into which the screened
stock is discharged, said casing holding
a supply of screened stock in which said
drum rotates, and means for conducting the
tailings from the interior of said drum to a
point outside of said casing. :

3. A pulp screening machine comprising,
in combination, a rotary screening drum,
means for rotating the same rapidly, where-
by a substantial centrifugal effect is pro-
duced on the stock contained therein, means
for delivering stock to be screened to the
interior of said drum, and stationary means
cooperating with said drum to move {he
tailings in a substantially predetermined
course through the drum. :

4. A pulp screening machine coprising,
in combination, a rotary screening drum,
means for rotating the same rapidly, where-
by a substantial centrifugal effect “is pro-
duced on the stock contained therein, means
for delivering stock to be screencd {o. the
interior of said drum, and stationary means
for moving the tailings through the drum
at a rate depending upon the speed of rota-
tion of the drum. ‘

5. A pulp screening machine having, in
combination, a horizontal rotatalle sereen-
ing drum, means for rotating said drum

rapidly, whereby a substantial centrifugal
effect is produced on the stock contained

therein, a casing in which said dium s
mounted arranged to receive the screened
product and maintain a head of the samne
about the screening drum at a predeter-
mined height, an inlet for feeding the mute-
rial to be screened into the screening drum
to the screening surface, a discharge outlet
for stock rejected by the screen, and means
for forcing the rejected stock from the
sereening surface to said discharge outlet.
6. A pulp screening machine having, in
combination, a horizontal rotatable sereen-
ing drum, means for rotating said drum
rapidly, a casing in which sajd dram s
mounted arranged to receive the sereencd
product and maintain a head of the same
about the screening drum at a predeier-
mined height, means for feeding the mate-
rial to be screened into the sereening drum,
means for conducting. tailings out of said
drum, and stationary blades for forcing the
tailings from the screening surface to the

discharge therefor.

7. A pulp screening machine comprising,
in combination, a rotary screeriing drum,
means for rotating said drum rapidly,
whereby a  substantial centr] fugal of-
fect is produced on the stock con-
tained therein, means for delivering
stock to be screened to the interior
of said drum, relatively stationary means
mounted within the demm for moving the
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tailings through the drum, and means for
mixing water with said tailings during their
travel through the drum.

8. A pulp screening machine comprising,
in combination, a rotar sereening  druni,
means for rotating said drum rapidly,
means for delivering stock to be screcned to
the interior of said drum, blades mounted
within said drum to advance the tailings to-
ward one end of the drum, and a stationary
scraper mounted within said deum for eject-
ing the tailings from the drum.’

9. A pulp screenin machine comprising,
in combination, a horizontal screening drum,
a vasing in which said drum is mounted,
means for rotating said drum rapidly,
whereby a substantial centrifugal effect is
produced on the stock contained therein,
means for conducting pulp to be screened
to the interior of said drum, and means
within the drum for distributing the pulp
substantially uniformly over the entire
screening surface of the drum.

10. A pulp screening machine compris-
ing, in combination, & casing, a rotary
screening drum mounted within said casing,
means for  rotating said drum rapidly,
whereby a substantial centrifugal effect 1s
produced on_the stock contained therein,
means for delivering stock to be screened to
said drum, and means for presenting un-
screened portions of the stock within the
drum to successive parts of the screening
surface of the drum.

11. A pulp screening machine compris-
ing, in combination, a rotary screening
drum, means - for delivering stock to be
screened to the interior of said drum, and
means for discharging the tailings from
said drum at a point above the axis of rota-
tion of the drum. ‘ '

12. A pulp screening machine comprising,
:n_ combination, a votary screening drum,
1means for rotating said drum rapidly where-
by a substantial centrifugal effect is pro-
duced on the stock contained therein, and
conducting means for leading stock into said
drum at one end thercof and for discharging
tailings from the drum at the same end.

13. A pulp sereening machine comprising,
in combination, a rotary screening drum,
means for rotating said drum rapidly where-
by a substantial centrifugal effect is pro-
duced on the stock contained therein, con-
ducting means for leading stock into said
drum at one end thereof, and means con-
nected with the opposite end of said drum
for driving it.

14. A pulp screening machine romprising,
in combination, a rotary serevning drum,
means for rotating said
by a substantial centrifu al effect. is produced
on the stock contained tﬁerein, means for de-
livering stock to be screened to the interior
of said drum including a conduit discharg

drum rapidly where-.

1,583,410

ing into said drum at one end thereof, and
means within said drum for working the
tailings toward the opposite end of the drum.

15. A pulp screening machine comprising,
in combination, a horizontal screening drum,
a head closing one end of said drum, a ro-
tary shaft secured to said head for driving
the drum, a hollow shaft supporting the op-
posite end of said drum, bearings in which
said shafts are mounted, and means for con-
ducting material to be screened through said
hollow shaft into the interior of said drum.

16. In a pulp screening machine, the com-
bination of a horizontal screening drum, 2
hollow shaft supporting one end of said
drum, a bearing supporting said shaft for
rotation, supply and discharge conduits lead-
ing through said hollow shaft to and from
said drum, and means for supporting the
opposite end of said drum. )

17. A pulp screening machine comprising,
in combination, a horizontal screening drum
means for supporting and rotating said
drum, a stationary support mounted within
said screening drum, and means mounted on
said support for distributing the stock along

the screening surface of sald drum.

18. A pulp screening machine comprising,
in combination, a horizontal screening drum
having heads at its op osite ends, shafts se-
cured to said heads for supporting them,
bearings supporting said shafts, means car-
ried by one of sai shafts whereby it may

_be driven to rotate said drum, and means for

discharging the stock to be screened against
the inner surface of the head to which the
last mentioned shaft is secured.

19. A pulp screening machine comprising,
in combination, a horizontal screening drum
having heads at its opposite ends, means for
supporting and rotating said drum, a station-
ary drum mounted within said screening
drum, means for conducting the stock to be
screcned through said stationary drum and
directing it against one of said heads, stock
distributing members supported By said sta-
tionary drum, and means adjacent to the
other of said heads for discharging the tail-
ings from the drum. .

30. In a pulp screening machine, the com-
bination of a horizontal screening drum, ‘a
hollow shaft -supporting one end of said
drum, a bearing supporting said shaft, a
conduit extending through said hollow shaft
and having a stock inlet channel leading into
said drum and a tailings discharge channel
leading from said drum. ‘

91. A pulp screening machine of the char-
acter descri comprising, in combination,
a horizontal screening drum, means for sup-
porting and rotating said drum, a stationary
drum mounted within said screening drum,
means for conducting stock to be screened
into said screening drum, a water chamber
in said stationary drum having discharge
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ontlets opening from the periphery thereof,
and means for advancing the tailings along
the surface of said screening drum and into
position to be mixed with the water dis-
charged from said chamber.

22. That improvement in the process of
screening pulp, which consists in perform-
ing the screening operation by centrifugal
force against the head of surrounding
screened liquid, and creating said force
through motion of the screen itself. -
© 23. That improvement in the process of
screening pulp, which consists In wrging
the pulp through the screen by centrifugal
foree, creating said force through the mo-
tion of the screen itself, and utilizing said
motion to remove the' tailings positively
from the screening surface.

24. That improvement in the process of
screening pulp, which consists in urging

.the pulp through the screen by centrifugal

force, creating said force through the mo-
tion of the screen itself, and maintaining one
surface of the screen substantially- sub-
merged in screened pulp and the other sur-
face in unscreened pulp.

25. That improvement in the process of
screening pulp, which consists in flowing
the pulp into contact with a screen, rotat-
ing said screen rapidly to create a stron
centrifugal force urging the pulp throug
the screen, maintaining the outer surface of
the screen substantially submerged  in
screened pulp, and utilizing said motion of
the screen to discharge the tailings from the
screening surface. .

26. A pulp screening machine comprising,
in combination, a rotary cylindrical screen-
igf drum, means for rotating the same rap-
idly, whereby a substantial centrifugal effect
is produced on the stock contained therein,
means for delivering stock to be screened to
the interior of said drum, and a casin

receive the screened pulp and maintain a
head of the same alout the screening drum.

27. A pulp screening machine comprising,
in cumbination, a rotary cylindrical screen-
ing drum, means for rotating the same rap-
idly, whereby a substantial centrifugal effect
is produced on the stock contained therein,

1neans for delivering the stock to be screened

to the interior of said drum, a casing in
which the drum is mounted and into which

in
which said drum is monnted constructed to

S

L
the sereened stock is discharged, said casing
holding a supply of screened stock in which

-said drum rotates, and means for conduct-

ing the tailings from the interior of said
druom to a point outside of said casing. . |

28. A pulp screening machine comprising,
in combination, a rotary cylindrical screen-
ing drum, means for rotating the same rap-
idly, whereby a substantial centrifugal effect.
is produced on the stock contained therein,
means for delivering the stock to be screened
to the interior of said drum, and stationary
means cooperating with said drum - to move

65 -

60

65

the tailings in a substantially predetermined .

course through the drum.

29. A pulp screening machine comprising,
in combination, a rotary cylindrical screen-
ing drum, means for rotating the same rap-
idly, whereby a substantial centrifugal effect
is produced on the stock contained therein,
means for delivering the stock to be screened
to the interior of said drum, and stationary
means for moving the tailings through the
drum at a rate depending upon the speed of
rotation of the drum. '

30. A pulp screening machine comprising,
in combination, a rotary screeming drum.
means for rotating said dram with sufficient
speed to cause it to exert a substantial cen-
trifugal effect on the stock in contact there-
with, and means for maintaining said drum
completely submerged in screened stock.

" 81. A pulp screening machine comprising,
in combination, a horizontal rotary screen-
ing drum, means for rotating said drum
with sufficient speed to cause it to exert a
substantial centrifugal effect on the stock
in contact therewith; a casing in which said
drum is enclosed, and a weir over which the
screened stock dischdrged from said casing
flows, said weir being arranged to back up
the screened stock in said casing and lkeep
said drum completely submerged 1n screened
stock. - - ,

32. That improvement in the process of
screening pulp which consists in urging the
pulp through the screen by centrifugal force,
and maintaining said screen completely sub-
merged in and under a hydvaulic head of the
screened stock, : .

In testimony whereof I have signed iy
name to this specification.

" ANTON J. HAUG.
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vutlets opening from the periphery thereof,
and means for advancing the tailings along
the surface of said screening drum and info
position to be mixed with the water dis-
charged from said chamber. ,

22. That improvement in the  process of
screening pulp, which consists in perform-
ing the screening operation by centrifugal
force against the head of surrounding
screened liquid, and creating said force
through motion of the screen itself. -
© 23. That improvement in the process of
screening pulp, which consists i urgin
the pulp through the screen by centrifuga
force, creating said force through the mo-
tion of the screen itself, and utilizing said
motion to remove the' tailings positively
from the screening surface.

24, That improvement in the process of
screening pulp, which consists in urgin

.the pulp through the screen by centrifuga

force, creating said force through the mo-
tion of the screen itself, and maintaining one
surface of the screen substantially- sub-
merged in screened pulp and the other sur-
face in unscreened pulp.

25. That improvement in the process of
screening pulp, which consists in flowing
the pulp into contact with a screen, rotat-
ing said screen rapidly to create a strong
centrifugal force urging the pulp throug
the screen, maintaining the outer surface of
the screen substantially submerged in
screened pulp, and utilizing said motion of
the screen to discharge the tailings from the
screening surface. 4

26. A pulp screening machine comprising,
in combination, a retary cylindrical screen-
i:gf drum, means for rotating the same rap-
idly, whereby a substantial centrifugal effect
is produced on the stock contained therein,
means for delivering stock to be screened to
the interior of said drum, and a casin
which said drum is mounted constructe
receive the screened pulp and maintain a
head of the same about the screening drum.

27. A pulp screcning machine comprising,
in cumbination, a rotary cylindrical screen-
ing drum, means for rotating the same rap-

idly, whereby a substantial centrifugal effect .

is-produced on the stock contained therein

-means for delivering the stock to be screene

to the interior of said drum, a casing in
which the drum is mounted and into which

. 1,583

Hereby

- except processes in which an enclosed body of pulp 18 rapi

zontal axis, ‘

(Official Gazette January 10, 1933.)

in-
to

S

the screened stock is diseharged, said casing
lLiolding a supply of screened stock in which

said drum rotates, and means for conduct-

ing the tailings from the interior of said
drum to a point outside of said casing.

28. A pulp screening machine comprising,
in combination, a rotary cylindrical screen-
ing drum, means for rotating the same rap-
idi,y, whereby a substantial centrifugal effect
is produced on the stock contained therein,
means for delivering the stock to be screened
to the interior of said drum, and stationary
means cooperating with said drum to move

65 -
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85

the tailings in a snbstantially predetermined .

course through the drum.

99. A pulp screening machine comprising,
in combination, a rotary cylindrical screen-
ing drum, means for rotating the same rap-
idly, whereby a substantial centrifugal effect
is produced on the stock contained therein.
means for delivering the stock to be screened
to the interior of said drum, and stationary
means for moving the tailings through the
drum at a rate depending upon the speed of
rotation of the drum. '

30. A pulp screening machine comprising,
in combination, a rotary screening drum.
means for rotating said dram with sufficient
speed to cause it to exert a substantial cen-
trifugal effect on the stock in contact there-
with, and means for maintaining said drum
completely submerged in screened stock.

" 81, A pulp screening machine comprising,
in combination, a horizontal rotary screen-
ing drum, means for rotating said drum
with sufficient speed to cause 1t to exert a
substantial centrifugal effect on the stock
in contact therewith, a casing in which said
drum is enclosed, and a weir over which the
screened stock discharged from said casing
flows, said weir being arranged to back up
the screened stock in said casing and kee
said drum completgly submerged in scrceneg
stock. o

32. That improvement in the process of
screening pulp which consists in urging the
pulp through the screcn by centrifugal force,
and maintaining said screen com}ilctely sub-
merged in and under a hydraulic head of the
screened stock. - '
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In testimony whercof I have signed ‘my 108

“name to this specification.

ANTON J. HAUG.
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