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1

The present invention relates:to. a pulper for
paper stock.

In papermaking, a pulper is used to -accom-
plish the preliminary breaking-up of pulp stocks
or broke, so as to effect the mechanical separa-
tion and suspension of the fibers before they are
put into the beater for intermediate or final re-
fining. A pulper, in contrast to a beater, desir-
ably accomplishes mere breaking-up or the me-
chanical separation of the cellulosic fibers, while
a beater besides separating the fibers, subjects
théem to a rubbking and shearing action. This
rubbing and shearing action results in the pro-
duction of hydrated or partially hydrated cellu-
losic fibers which may be of substantially equal
lengths, and which tend to curl so as to form a
paper having good felting qualities when de-
posited on the wire of the Fourdrinier paper-
making machine.

The degree of hydration of the cellulosic fibers
is very important in controlling the “freeness”
of the final sheet. 'To obtain uniform hydra-
tion, it is desirable to effect the primary separa-
tion of the fibers rapidly in a pulper, which mini-
mizes local hydration and results in fewer control
difficulties in the beating step.

Heretofore, several types of pulpers have been
devised, but, so far as we know, none has proven
entirely satisfactory, due, it- is believed, to the
failure of these devices to provide means for
positively eontrolling the circulation of the stock
in the pulper, so as to effect rapid and uniform
separation of the fibers. The provision of pulp-
ing apparatus wherein the circulation of the stock
is positively controlled during the pulping opera-
tion is, therefore, the principal object of the pres-
ent invention. The pulper of the present inven-
tion is, in certain of its features, a modification
of the Seaborne beater which is fully deseribed
in U. S. Patents Nos. 1,621,308 and 2,129,789, and,
during its operation produces a very uniform
furnish, which is adapted. to be fed to a beater
or other refining machine or, in some instances,
even directly to a papermaking machine. Other
objects and advantages of the invention will be
apparent by reference to the following descrip-
tion and the accompanying drawings of one pre-
ferred embodiment of the invention..

In the drawings:

Fig. 1 is a side elevational view of a pulper em-
bodying the features of my invention;

Fig. 2 is a sectional view. taken on line 2—2
of Fig. 1;

Fig. 3 is g seetional view taken. on line $—3.

in Fig. 2;
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Fig.-4 is a fragmentary, elevational view, par-
tially in section, showing a preferred method of
mounting knife blades on the rotor which con-
stitutes a part of the apparatus illustrated in the
other figures of the drawings; and

Fig. 5 is a fragmentary, plan view of-the cover
section of the pulper showing the pulp feeding
opening.

The pulper illustrated in the drawings generally
comprises a supporting frame, a large, closed
container or- tank, which is supported on the
frame, rotor means for circulating and breaking
up the pulp stock, and includes bafiles and a feed
serew means for positively controlling the recir-
culation of the pulp stock so as to insure numer-
ous contacts of undisintegrated pulp with the
rotor.

The supporting frame 18 includes a number: of
rigid structural members which are fastened to-
gether hy welding, riveting, or the like. The
frame {9 supports a closed tank or container {3,
which is generally cylindrical in shape. The bot-
tom of the tank (3 is permanently closed by
means of g metallic plate 5, as is the top by a
similar plate {7 having a pulp charging opening
{9 which is desirably of large enough size to give
access to the interior of the apparatus for clean-
ing and maintenance operations. The tank i3
may be made, as shown in the drawings; from
fabricated steel sections 268 which are bolted to-
gether, or may be constructed from concrete, tile,
castings, or any of the other materials that are
commonly used in the paper art. The bottom
corners of the tank are suitably well-rounded, as
shown in the drawings at 21, so as to prevent
excessive friction losses as the stock is circulated
in the tank.

A rotor 28, having a plurality of impeller klades
28 and pulping knife blades 27, is supported for
free rotation on a vertically extending shaft 28.
The shaft 28 extends through a suitable packing
gland 31 at the base of the tank 3, and is sup-
ported at its lower end by a suitable thrust bear-
ing 33 attached to the supporting frame i10. The
upper end of the shaft 29 is journaled in a suit-
able bearing 3% supported upon an upper frame
1 above the cover #7 of the tank {3. The upper
end of the shaft 2§ is extended so as tc be oper-
atively connected to a gear box 37, which is
adapted to be powered from a suitable source,
such as the electric motor shown at 39.

The section of the shaft 29 which is interme-
diate the rotor 23 and the cover plate {1 includes.
8 worm. conveyor section: 41, which is adapted to.

1 force material, upon rotation,. downwardly- into.
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3
contact with the rotor 23. The shaft may also be
provided with a series of breaker bars 43 which,
when the shaft 29 is rotated, tend to break up
large masses of pulp material. The breaker bars
43 may not conveniently be used with materials
which contain an appreciable amount of string,
wire, ete., as they present projections upon which
such materials may wind.

The rotor 23 is of generally convex, plate-
disc shape, as is shown in the drawings. A
plurality of impeller biades 25 are attached to the
raised central portion of the rotor 28 by means
of bolts 26 or other suitable connecting means.
Four impeller blades 25 are illustrated, but any
number may be used if they are evenly arranged
so that a dynamically-balanced structure re-
sults. The impeller blades 25 are back-curved,
as illustrated, to increase the radial thrust which
is exerted on the paper stock, thus improving the
positive recirculation. A plurality of pulping
knife. blades 27 are evenly placed around the
periphery of the depressed portion of the rotor
23 so as to provide a balanced unit. The rotor
23 is of substantially smaller diameter than the
outer tank 13.

A convenient method of mounting the knife
blades 21 is shown in Figs. 3 and 4, where seg-
ments 28 having generally concentric arcuate
edges and each containing a plurality of knives
are attached to the rotor 23 by means of ma-
chine screws 45. This attaching means provides
for easy removal of the segments 28 when
sharpening and replacement is necessary. In
order to insure a rigid knife structure, the inner
edges of the segments 23 are machined, as shown
in the drawings at 47, o as to he fitted into an
undercut groove 49 which extends around the
rotor structure. In order to increass the radial
thrust on the stock, the knife blades 27 are back-
curved in a manner similar to the impeller
hlades 25.

The bafle means, used to provide positive con-
trol of the recirculation of the paper stock, in-
cludes a vertically extending cylindrical baflle
or draft tube 51, which is supported from the
walls of the tank {3 by means of a plurality of
director vanes or flow control baffles 3. The
diameter of the eylindrical draft tube & is equal
to, or slichtly smaller than, the diameter of the
rotor 23. The knife blades 27 which extend to
the rim of the rotor 28 desirably extend slightly
beyond the outer defining surface of the drait
tube 5¢; this is of some importance in obtaining
the maximum possihle flow rate of the material
being pulped. The draft tube &§f may be fabri-
eated from heavy, steel piate or suitable ma-
terial and the sections are preferably joined on
the inner side by reinforcing members 55 which
serve an added function as abrading members.
The bafie ecylinder 5¢ is supported in close
proximity with the upper edge of the knife blades
21 by the fiow control vanes 53. The clearance
hetween the knife blades 21 and the lower edge
of the cylinder 5! may he adjustable; it is de-
sirably set at about % of an inch for ordinary
kratt pulp lap and kraft broke, when working
at normal concentrations. The lower edge of
the draft tube 8 is desirably smooth surfaced so
as to minimize the hydration of the broken up
pulp and to also reduce the shearing action in
the area between the tube 51 and the pulping
knives 21.

The flow control bafiles or vanes 83 are fabri-
cated from suitable sheet steel, and ave of rela-
tively massive construction in order that they
may be strong enough to support the draft tube
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5i. It is desirable that the vanes 53 shall not
have any projections which may impede the
free circulation of the paper stock. In the illus-
trated apparatus, the baffles §3 are inclined about
30 to 45 degrees from the vertical, in the direc-
tion of rotation of the rotor 23. Maximum ef-
ficiency of the flow directing baffles 58 is inter-
related with the concentration of the paper stock.
Our investigations have shown that the less
concentrated the furnish, the greater should be
the variation of the angle from the vertical.
However, under widely varying coenditions, &
thirty-degree inclined vane is a good average
structure:; but, if the machine is required to
constantly pulp either extremely attenuated or
extremely concentrated paper stocks, these con-
ditions should be allowed for in the installation
of the machine. Even vertical vanes can be used
advantageously in certain instances, as where
high furnish concentrations are encountered.

In order to facilitate quick dumping of the
pulped stock, a quick acting valve is provided
in the bottom of the tank, as is illustrated at
57. Tt is also desired that a suitable source of
water be provided so that the tank may be rapid-
1y charged on initial operation, and the concen-
tration of the paper stock may be easily con-
trolled. A vent pipe 59 should be provided to
eliminate the possibility of an air lock when
rapidly dumping the stock.

In a particularly satisfactory embodiment of
the invention, designed for pulping hard krait
stock in hatches of 2,000 pounds at a concentra-
tion of 5.8 percent, the rotor has a diameter of
76 inches and is rotated in a tank 11 feet in
diameter. The rotor carries 40 evenly spaced
knhives about 3% inches high, and the clearance
between the top of the knives and the lower sur-
face of the draft tube is about 5 of an inch. The
worm conveyor in this machine has a diameter cf
about 16 inches and a length of 78 inches. The
depth of the tank is approximately 96 inches,
and the draft tube is 75 inches in diameter, and
is positioned with its lower end about 7 inches
from the hottom of the tank. The draft tube
in this structure is supported by four flow di-
recting vanes substantially as illustrated in the
drawings.

During operation, the tank (3 is filled with
water to the level of about the top of the cylin-
drical draft tube 5i. The drive motor &8 is
energized and the rotor 23 is turned until a
speed of about 109 R. P. M. is reached. Due to
the pressure differential created by the rotor
23, the water within the draft tuke 51 will drop
and that in the annular space between the outer
tank and the tube will tend to move slowly in
the direction of rotation of the rotor structure
23. The water is guided, however, along an up-
ward and somewhat spiral path by means of the
flow control bafles 53 which are disposed so as
to cause the rotating motion of the mass oi
liquid to be resolved into a vertical component
which adds to the pressure differential created
by the rotor.

The charge is dumped into the pulper through
the charging opening 9 in the top covering 17
of the tank 3, and is carried by the flowing
liquid into the cylindrical draft tube or baffle 51.
The bundles of pulp laps, ete. are forced onto the
rotor 23 and also broken up by action of the
vertical worm conveyor #1 and the breaker bars
43 if they are used. The impeller blades 25 force
the material outwardly until it is engaged by the
draft tube 51 and the knife blades 27 which tear
apart the large pieces until they are small
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enough to be forced through the space between
the rapidly rotating knife blades 21. The result-
ing circulating effect produced by the cooperating
action of the draft tube 51 and the flow direct-
ing baffles 53, as previously described, causes the
particles which have been broken up to rise with
the liquid, to go over the top of the draft tube

51, downwardly through the tube, and to again -

pass through the area of the rotor. The rotor
thus acts both as a disintegrating means and as
a pump.

In a trial installation of the previously de-
scribed pulper, wherein the rotor was rotated at
a speed of about 100 R. P. M., the hard pulp laps
were fed into the tank at a rate of about 600
pounds per minute, without overloading the ma-
chine. The pulping operation to produce a 5.6
percent paper stock required only about 12 min-
utes at the same speed.

The worm conveyor aids materially in effect-
ing the submergence of the larger, unpulped
portions of the lap or other material which is
charged into the apparatus, with resultant de-
crease in the time required to effect complete
pulping. This is especially true when pulping at
stock concentrations of about 5 percent or over,
in which range most of the present pulpers be-
come inefficient, apparently due to poor circula-
tion of the paper stock. The breaker bars, when
their use is possible, are also of value in in-
creasing the efficiency of operation of the pulper
by decreasing the time required for complete
pulping of the charge.

The features of the invention that are be-
lieved to be new are expressly set forth in the
appended claims.

We claim;:

1. In a machine for pulping paper stock, a
tank, a vertically disposed, cylindrical draft
tube, which is fabricated of rigid plate material
and which has a smoocth bottom edge, supported
in a central position within said tank by means
of a plurality of generally vertically extending,
radially disposed, spaced-apart, plate members,
which extend across the space between the tank
and the draft tube, said plate members also serv-
ing as bafiles for controlling the flow of material

eing pulped in said machine in the space between
said draft tube and said tank, a dise-shaped rotor
disposed within said tank and supported for rota-
tion in a generally horizontal plane at the lower
end of said draft tube, said rotor having a plu-
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rality of generally radially extending pulping
knives supporfed on the upper surface thereof,
said knives having inner portions aligned with the
space enclosed by said tube and outer portions in
position to cooperate with the bottom edge of said
draft tube, and means for rotating said rotor.

2. In a machine for pulping paper stock, a tank,
g vertically extending, cylindrical draft tube,
which is fabricated of rigid plate material and
which has a smooth surface on the lower edge,
supported centrally within said tank, a plurality
of equally spaced, generally vertically extending
flow control bafles disposed in the space between
said draft tube and said tank, a rotatably sup-
ported, vertically extending worm conveyor dis-
posed within said draft tube, a rotor having a
diameter greater than that of the draft tube, said
rotor being supported within said tank for rotat-
able movement adjacent the bottom of said tank,
said rotor having a plurality of back-curved, pulp-
ing knives supported in close proximity to the
lower edge of said drafi tube for cooperating
therewith, and a plurality of back-curved impeiler
blades for cooperating with said worm conveyor,
and means for rotating said rotor and said worm
conveyor.

WILLIAM K. KOLB.
S. WILSON POLLOCK.
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