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4 Claims. (CL 241--28)

This invention relates to a method of and
machine for treating fibrous or cellulosic
material. ‘ ‘ D
. More particularly stated, the invention relates
to a method and machine adapted for treating
loose pulp or lap, chemically treated or raw pulp,
and for converting such material into a fibrous
mass suitable for use in making paper or paper
hoard. ‘

Processes and apparatus now in common use
for preparing cellulosic or fibrous mateiial for
use in the paper making ‘industry grind and
macerate the fibers, resulting in a mass of short
fibers. Moreover, processes in common use ye-

uire materials. of. low consistency and. usually
long hours. of operation.

This invention has for its salient objeci . to
process cellulosic material in such a manner that
‘the fibrous mass resulting from the process will
have relatively long, unbroken fibers.

Another object. of the invention is to provide
a process of treating the material in the nip by
crushing the material under heavy pressure and
by rolling the mass and rubbing or crushing the
fibers against each other.
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Another object-of the invention. is to provide ©-

a process adapted for treating or processing loose
pulp or lap, and chemically treated or raw pulp,
and for converting such material into a. fibrous
mass having relatively long, unbroken fibers.

a method and machine for grinding and refining
pulp, so constructed and so worked out that the
time required for treatment is very materially
reduced.

from the following specification taken in con-
hection with the drawings which form a. part of
this application, and in whieh

Fig. 1.is a side elevation, partly in section, of
a machine constructed in accordance with the
invention; :

Fig. 2 is a side elevation showing in section
the drive for the ring and the raising and lower-
ing means for the casing;

Fig. 3 is a detail sectional elevation showing
the support for the. ring;: ‘

Fig. 4 is a vertical sectional elevation:of a ma-
chine taken substantially at line 4—4: of Fig. 2,
looking in the -direction of the arrows;

Figs. 5 and 6 are vertieal sections through
the ring and roler illustrating the operation of
the machine and showing the roller in two posi-
tions relative to the ring;

Pig. 7 is a top plan view of the machine.

Another object of the invention is to provide 30
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Further objects of the invention will appear :
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The invention briefly described consists of @&
method or process of treating callulosic or fibrous
material by feeding ‘moistened material between
a rotatable abrasive ‘meraber and a ioétatable
feeding member, said members being rotated in
a direction to feed the material downwardly,
the abrasive member being rotated at a much
higher speed than the feeding member” and
causing the material in the nip to be compressed
under heavy pressure in passing through the nip
between the rotating members. This will cause
the fibers of the material to be rolled and crushed
against each other,

Since the material is Ted downwardly between
the members, the water will drain out of the
casing of the apparatus, only an amount suffi-
cient to prevent burning being retained.

In carrying out the process or method of treat-
ment, any desired and suitable apparatus may
be employed. It is essential, however, that s
bair of rotating members be employed, namely;
2 feeding member and abrasive member, these
members being arcuate and coacting to form 2
nip at their portions disposed most closely ad-
jacent or in substantially tangential relation.

The two coacting members may consist of a
cylindrical abrasive member rotating eccentri-
cally in a cylindrical feeding drum or shell, the
cylindrical abrasive surface and the inner cy-
lindrical surface of the feeding member being
disposed closely adjacent to-form a mip there-
between.

If the abrasive member is disposed in the cyl-
inder, both members will rotate in the same direc-
tion and the point or line of closest approach of
the members should preferably be disuosed above
the bottom of the cylindrical feeding member so
that the major portion of the water will drain
out of the material.

The material to be treated is fed into the ma-
chine above the nip or line of proximate contact
and moves downwardly into the decreasing nip
until it is compressed between the rotating mem-
bers under very heavy pressure. .

The abrasive member rotates at high speed
and the feeding member. at low. speed, causing
the fibrous mass to rotate as it is gradually com-
pressed. This. causes the fibers to. roll. against
each other and to he compressed against each
other under heavy pressure. This treatment does
not macerate or-cut the fibers and the resuitant
will have relatively. long: fibers as distinguished
from the shortened cut fibers which result from
the usual pulp-or wood grinders; such.as jordans,
beaters, ete. . o :
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Moreover, the rough, abrasive surface of the
abrasive member, rotating at a higher speed than
the ring, effects a combing action on the com-
pressed material.

Further details of the invention will appear
from the following description.

In the particular embodiment of the invention
and apparatus illustrated in the drawings, there
is shown a casing comprising side plates 19 and
{{, each side plate comprising an upper section
{2 and lower section 13, these sections being
bolted together, as shown at 14.. .

Between the plates 10 and if there is rotat-
ably mounted & ring 15 having peripherally ex-
tending therefrom a worm gear 16, which meshes

with and is driven by a worm 17 mounted on a.

shaft 18 connected to a variable speed driving
mechanism 19 driven by a motor 20. The mecha-
nism 19 and motor 20 are mounted on a bracket
21 secured to the machine casing. The worm !7
and gear 16 are enclosed in a casing 22, 23.

The inner surface of ring 15 is abrasive and
has peripheral and transverse grooves. This ring
is driven in an anti-clockwise direction, viewing
Figs. 2, 5 and 6, and very slowly.

The ring 15 is rotatably supported in bearings
30 and 31 mounted in upwardly extending arcu-
ate brackets 32 carried by the bottom portion of
the casing. The bottom of the casing is drained
through pipes 33 and 34 which lead to a drain
pipe 35.

The casing and ring are vertically adjustable
in the manner shown particularly in Figs. 1 and
9. The lower casing sections have exiending
therefrom lugs 22, 22 and 23, 23 at the four
corners thereof.

In each lug is secured a downwardly extending
screw 24. On each screw is mounted a nut 25
and each nut has on its lower end a flange 28
mounted in a thrust roller bearing 27.

Each nut 25 has a worm gear 35 formed on
its periphery. The worm gears on the nuts
mounted on the right hand ends of the casing,
viewing Figs. 1, 2 and 7, are engaged by worms
36 and 37 on a shaft 43 rotatably mounted in
lugs 34, 34. The worm gears on the nuts 25 at
the other end of the casing are engaged by worms
38, 39 on a shaft 40 mounted in lugs &1, 41.

By rotating the shafts 43 and 40 in the desired
direction, the casing and ring [5 carried thereby
and forming a part thereof can be raised and
lowered for the purposes hereinafter set forth.

In order to grind and refine the pulp in the
casing, g eylindrical stone or roller 50 of abrasive
material is mounted in the casing on a shaft 5,
which is rotatably mounted in bearings 52 and 53
carried by upright supports 54 and 55 mounted
on the bed of the machine. The axis of shaft
51 is eccentric to the axis X or the center of
rotation of the ring (5.

It will be noted that at the point ¥ the periph-

.ery of the abrasive roller 50 approaches closely

the inner surface of the ring 15 and the clearance
between these surfaces can be varied and regu-
lated by vertically adjusting the ecasing and ring
I5 carried thereby, this adjustment being accom-
plished by the shafts 43 and 40.

The roller 50 and shaft 51 are rotated in an
anti-clockwise direction (Figs. 5 and 6) at a
much higher speed than the ring 15, thus pro-
ducing a considerable differential between the
peripheral speed of the roller and the speed of
the ring.  The outer surface or periphery of the
roller is preferably grooved transversely of the
roller, as indicated at 45 in Figs. 5 and 6. This
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aids materially in speeding up the movement of
the material and also helps to remove water from
the mass being treated.

The fibrous material, to be treated, is fed
to a hopper 60 mountéd on one side of the ma-

chine by an endless conveyor 61 mounted on
wheels or sprockets 62 and 63, the conveyor being
driven from any suitable source of power. The
lower end of the conveyor is disposed in a bin 64
and the material is carried upwardly on the outer
lap in a conveyor casing 65 and is discharged at
the top of the conveyor info the hopper §0. At
the bottom of the hopper 60 is a screw conveyor
66, which feeds the material laterally through the
side of the casing. A plate or partition 68 is
mounted between the sides of the casing between
the upper inner surface of the ring I5 and the
periphery of the grinding roller 0. This parti-
tion forms a chamber between the walls and
between the partition and the mnip or point Y,
thus confining the material. By regulating the
screw conveyor drive, the material can be packed
into this space, and the tighter it is packed the
more water will be squeezed out. A tube 67 ex-
tends from the wall {0 into the casing, around
the inner end of the screw conveyor §6. One or
both side walls 10 and |1 can be perforated above
the nip to let out excess water. Just enocugh
water should be left in the mass to lubricate it
and prevent burning. In other words, the mass
should be semi-solid.

In order to remove excess material which over-~
flows the hopper 60, a return chute 78 is pro-
vided alongside the conveyor casing 68 If de-
sired, the hopper may be removed, leaving an
opening in the side of the casing through which
logs or other fibrous or mineral material may
be deposited in the casing.

The feed of the material through the nip Y
may be regulated and retarded by a gate or
dam 75 mounted between the walls 10 and {1
and inside the ring 15. The gate is pivoted and
can be regulated by turning the gate pivot shaft
16, which extends through one side wall of the
casing. By regulating the position of the gate
or dam 15, the pressure on the material being
ground can be regulated, and this pressure can
be built up by moving the gate toward the grind-
ing roller 50 and by continuing the screw feed
into the casing.

Moreover, . the feed of the matenal is ex-
pedited by the transverse grooves 45 in the
abrasive roller 50. These grooves may he paral-
lel across the roller or may be spiral.

The provision of the transverse grooves does
not form a part of this invention and the
grooves are not claimed in this application.

The treated and refined material is removed
from the casing by a discharge pipe 78, a stream
of water from a supply pipe 79 facilitating the
removal.

The grinding roller 58 may be dre=sed by 2
dressing roll 86 carried by arms 8{ and controlled
by a handle 82. This dressing roll forms no part
of the present invention-and need not be further
illustrated and described.’

Tn the operation of the process and apparatus
it should be noted that the major part of the
water will drain from the material being.
treated before the material passes through the
nip, and it is essential for the successful oper-
ation of the process, that material with only suf-
ficient moisture to prevent burning be fed down-
wardly into the nip formed between a rapidly
rotating abrasive member and s slowly rofating
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feeding member and pass into and through the
nip under heavy pressure.

Although one specific embodiment of the
process has been particularly deseribed, no limi-
tations are intended other than those imposed
by the appended claims.

What we claim is:

1. The method of treating fibrous pulp ma-
terial which consists of foreibly feeding moist-
ened material downwardly under heavy pressure
into a gradually decreasing nip formed between
a slowly rotating feeding member and rapidly
rotating abrading member, and exerting heavy
pressure on the mass of material as it passes
downwardly through the nip, said members be-
ing rotated in a direction to feed the material
disposed . therebetween downwardly, the pres-
sure on the material being released Immediately
below the nip.

2. Apparatus for grinding and refining fibrous
pulp material comprising s casing, a concave
feeding member therein, a convex grinding rol-
ier rotatable on an axis eccentrie to the center
of movement of the feeding member, means for
driving said members in the same direction and
in a direction to feed the material downwardly
through the nip, the periphery of said roller
being ‘disposed in close proximity to the con-
cave surface of the feeding member, means for
varying -the spacing of the roller and concave
surface, and forcible feeding means for main-
taining  the material, above the position of
closest proximity of the roller and concave
surface, under pressure.

3. Apparatus for grinding and refining fibrous
material comprising a casing having a rotatable
feeding ring, a grinding roller of abrasive ma-
terial mounted for rotation in said casing on an
axis eccentric to the ring axis, said roller being
so mounted that its periphery is disposed in
close proximity to the ring surface, means for
rotating the ring and roller in the same direc-
tion and in a direction to feed the material
downwardly through the nip or point of closest
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proximity of the roller and ring, a partition
member in the casing extending from .the up-
per peripheral portion of the roller to the inner
ring surface, positive feeding means for feeding
material downwardly into the space between
the partition and the point of elosest proximity
of the roller and ring for feeding the material
under pressure and to maintain said material
under compression, and means for vertically ad«
justing the casing and ring to vary the spacing
of the roller from the ring.

4. Apparatus for grinding and refining fibrous
pulp material comprising a casing, a concave
feeding member therein, a convex grinding rol-

; ler rotatable o an axis eceentric to the center

of movement of the feeding member, means for
driving said members in the same direction and
in a direction to feed the material downwardly
through the nip, the periphery of said roller be~
ing disposed in close proximity to the concave
surface of the feeding member, means for vary-
ing the spacing of the roller and concave sur-
face, and forcible feeding means for maintain-
ing the material, above the position of closest
proximity of the roller and concave surface, un-
der pressure, said casing having a water and
pulp discharge outlet at the bottom thereof,

PETER N. OTTERSLAND.
NAPOLEON RIGABAR.
EDWARD S. LANSING.
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