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This invention relates to improvements in
pulp filtering machines, and more particu-
larly to machines for use in the initial prepa-
ration of cellulose fibrous materials to be

& eventually fabricated into boatds, panels,
‘and the general run of millyork stock.

~ In general the process ¢f manufacturing

'such materials consists in forming a pulp of

-~ the particular fibrous substance to be used,

‘30 such as cornstalks or other vegetable fibre, and

then reducing the pulp to a mat of uniform

thickness from which an excess of the water

has been removed by a partial compression,

and subsequently to be compressed to the re--

15 quired thickness and density and otherwise:

treated to give it the characteristics and prop-
erties of natural wood. :

An essential step in the process of manu-
facture is the preparation of the mat, and it

‘2 is the object of the present invention to pro-
vide a machine which will fulfill thé com-

mercial requirements, both as to quality and -

" quantity. Among the desirable, if not neces-

sary qualities, may be mentioned-uniformity

25 in density and thickness of the mat as well as

the texture of arrangement of the fibrous

structure of which it is composed. Again,its

- production in a form suitable for subsequent

treatment is essential to economical produc--

3y tion, not to mention its production in quanti-

- ties which will keep pace with the output of
the finished material.

So far as I am aware, the apparatus here-

- tofore used for this purpose has been in the

. 8 form of a cylindric screen turning in a vat

Into ‘which pulp is introduced, a partial

‘vacuum being maintained within the cylinder

so thdt a layer-is gradunally built up around

4 the ‘rotating cylinder, which is then peeled

‘off. " Aside from the fact that this method is

not.continuous, it is-open to other objections,

the chief of which are,—the limited thick-

_ness of the mat produced and the tendency

45 toward non-uniformity in thickness, due pri-

. marily to the fact that the suction being the

only impelling force, becomes increasingly

less effeéctive as the fibre mass is deposited on

~ the sereen, so that the limit of thickness is

50 soon reached, or being more effective in some

areas than others, the mat will vary in thick-
nesg. .
In the present machine gravity is utilized
largely and suction but secondarily, and hence
the mat can be built up to any desired thick- g
ness, depending on the speed at which the
machine is operated. Other advantages in
the use of a machine embodying the features
of the invention will be apparent from the
following description of my preferred em- ¢
bodiment, as disclosed in the accompanying
drawings, in which

Figure 1 is a top plan view of the machine.

Figure 2 is a view in vertical longitudinal -
section of the machine taken on line 2—2 g5
of Figure 1. : .

Figure 3 is an enlarged detail view through
the tank and screen as taken on line 3—3 of
Figure 1. s .

igure 4 is a top plan view of a section of 4,
the filter belt and the supporting bars thereof.
Figure 5 is a detail view in vertical sec-
tion taken on line 5—& of Figure 2 showing
the racks at one end of the tank for support-
in%the dividing bars; and
igure 6 is a perspective view of one énd

of a dividing bar. '

An elongated open rectangular tank 1 is

]

‘elevated from the floor and rests upon a low

supporting frame 1a. The tank is preferably g
constructed of sheet steel suitably braced and -
reinforced. -The length and width of the

tank may be varied but in general propor-

tions its length would be about two and one-
half times its width, the latter dimension g5
being determined by the maximum width of
mat to be produced. The interior of the tank

is divided vertically by a continuously mov-
ing belt 2 carried on »-d};ums or pulleys 3 and

4 Jocated adjacent each end of the tank and go
journalled in bearings carried by bearing
standards 5 and 6 forming the end portions

of the supporting frame la. The belt 2, of -
a construction presently to be described, is
slightly wider than the tank and its upper 95
lead passes lengthwise from one end to the
other in a plane slightly inclined to the hori- -
zontal, the direction of travel of the belt being
from the head to the tail or discharge end of -
the tank, namely, from right to left in Figure 100
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1, and its inclination being upwardly in the
same direction.

The belt 2 consists of an endless band or
strip of thin steel 7 perforated throughout
with relatively large circular holes 7a, pref-
erably arranged in staggered rows as shown
in Figure 4. Applied over the top face of
the perforated band is a covering of fine
wire mesh 8 although if preferred the per-
forated band may be interposed between two
layers of fine wire mesh, the two or three lay-
ers, as the case may be, forming the complete
belt. The belt supporting drums 3 and 4 are
positioned a short distance beyond the ends
of the tank and the upper lead on leaving

‘the drum at the head or lower end, passes

through the tank, thence around the drum

at the tail end and returning to the head

end beneath the tank.
To provide for the passage of the upper
lead of the belt through the tank, the latter

is constructed in two sections, namely, lower’

and upper sections 9 and 10, respectively.
The lower section consists of bottom, side and
end walls, the upper edges of said side and
end walls conforming to the inclination of

the plane of travel of the belt, and provided .

with outwardly projecting flanges 9a. The

upper section of the tank consists of end and

side walls having their lower edges inclined

also to the plane of the belt travel, and hav--

ing flanges 10a complementary to the flanges
9a of the lower tank section. The two sec-
tions are bolted together with their flanges
in register but spaced apart by a strip or gas-
ket 11 of resilient material, such as rubber
extending along the outer edges of the flanges
and bolts 12 passing through the same
(Figure 38). S
The longitudinal spacing strips or gaskets
11 are narrower than the edge flanges 9a and
10a, thus leaving inwardly opening slots 2¢
along the inner side walls of the tank of a
width to receive the edges of the travelling
belt 2, as shown in Figure 3, said belt as be-
fore stated being slightly wider than the
tank. In order to form an air seal around
the edges of the belt 2, flexible sealing sfrips
13 are secured to the side walls of the upper
tank section along the line of the belt, with
their free lower edges curving inwardly and
resting on the top side thereof. At the head
or lower end of the tank is a narrow entrance
slot 13 for the belt 2, suitably packed so that
a water-tight connection is made between the
entrance slot and the moving belt. At the
upper or discharge end, a considerably wider
slot 14 is provided, the width thereof being

equal to the combined thickness of the belt..

and the mat of fibre ..;li]ulp which is continu-
ously conveyed from the tank or the belt.

In order to support the belt as it travels
through the tank, a supporting rack 15 is

mounted immediately below it, the same con-

sisting of a plurality of parallel bars 15a
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arranged edgewise and extending longitud:-

- nally of the tank and inclined to the same

angle as the plane of the belt. These bars are
supported at their ends against the end walls
of the tank, and as will be observed from Fig-
ure 4, the bars although parallel with each
other, are arranged shghtly oblique to the
travel of the belt, the reason for this being
to avoid the wearing of grooves in the belt,
as would occur if the bars were parallel with
the line of travel of the belt. S
At the head end of the tank and above the
belt 2 is a separate compartment 16 extending
crosswise the end of the tank, the same being
formed by a vertical front and a curved bot-
tom wall 16a, 166, respectively, which ter-
minate short of each other to form a dis-
charge opening along what would be the in-
ner dower edge of the compartment. This
opening is dimensioned for a maximum dis-

charge, and for regulating its size two gate.

members 17 and 18 are used,—one being ver-
tical and sliding along the vertical wall 16a
and the other horizontal and sliding on the
bottom wall 165, with their outer edges pro-
jecting from the tank for manual adjustment

to control the size of the discharge opening

formed between their edges.
Within the compartment and extending

“crosswise of the tank is an agitator 19 con-

sisting preferably of a shaft 19¢ journalled
in bearings at each end of the compartment,
and rows of paddlés or agitating fingers 195
projecting therefrom. - As shown in figure 1,
the agitator shaft is driven by a belt 20 from
a small pulley 21 on said shaft, to a large
pulley 22 on the shaft 3¢ of the belt drum 3
at the head-end of the tank. Opening into the
compartment is a large supply pipe 23 leading
from a source of pulp supply and regulated
by a suitable valve. Located centrally above
the tank is a water pipe line 24 divided into
branches 24a extending crosswise of the tank,
and from which depend several spray heads
25. By means of valves, the water is con-
trolled to direct a spray of water onto the
material deposited on the traveling belt, as
will be described later and in more detail.
Beneath the tank is another pipe 26 opening
upwardly through the bottom wall of the
lower section at its central point. This pipe

leads to a wet vacuum pump (not shown),

its function being to remove the water ac-.
cumulating in the bottom of the tank and
also to maintain the space below the belt at
less than atmospheric pressure, hence the
reason for the sealing of the belt along its
edges.
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Extending lengthwise of the tank and just -

above the belt are several thin dividing bars
27 supgorted on edge by plates 28, 28 se-
cured flatwise against*the vertical end wall
at the tail end of the tank and vertical wall
15 of the compartment, thege plates being
slotted at short intervals throughout their

130
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length to form a multiplicity of upwardly
facing seats 28« into which lugs 27a at the
ends of the bars 27 may be dropped (Figures
5and'6). These bars 27, of any desired num-
ber, are supported with their lower edges just

clear of the top surface of the belt and act
to divide the material as it is being formed.

thereon into sections of different width, rang-
ing from the full width of the belt to numer-
ous narrow strips, depending on the number
of dividing bars used, which are removable
and adjustable to any width of material de-

sired.

30

This completes the tank and parts asso-

5 ciated therewith. A short distance beyond

the tail or discharge end of the tank is the
supporting standard 6 previously referred to
as supporting the bearings far the tail end
belt drum 4. This standard, it will be ob-
served, i3 higher and longer than the drum
supporting standard 5 at the head end of
the tank and serves to. support a set of
presser rolls ‘and belts presently to be de-
seribed.

Just below the tail end belt drum 4 which
is journalled at the end of the standard 6 ad-
jacent the tank, is a motor 29 bolted to the
floor and directly connected' through a flex-
ible coupling 30 to a worm gear speed reduc-
ing unit 31 which drives the tail end belt
drum 4 at a relatively slow speed through
sprocket wheels and chain 32.

Mounted on the standard 6 just beyond the-

end of the filter belt is an arrangement of

5 pressure rolls and belts, their purpose being

to partially compress the material as it leayes
the filtering tank and thus remove a portion
of the water contained in the pulp. There are

“two pairs of rolls 33, 33 and 34, 34, one below
and ‘the other above the horizontal path of -

the material, and carried by each pair of rolls
are belts 35 and 36 of heavy felt. These pairs

- ~of pressure rolls are journalled at the ends of

60
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bearing arms 37 supported by side frame

. members 38, 38 mounted upon the standard 6.

The lower pair of rolls is mounted so that
the upper lead of the lower belt 35 is hori-
zontal, while the upper pair of rolls is offset
vertically so that the upper belt 36 is slightly

-inclined thus forming a rearwardly taper-
ing space between the belts. By preference .

the upper rolls and belt are mounted in a
sliding carriage regulated by adjusting
screws 39 so that they may: be adjusted ver-

5 tically.

Between the forward end of the filter belt
and the pressure rolls is ‘'a short table 41
erected on the supporting standard 6 to sup-
port the material in its travel across the
intervening space. ‘Beyond the pressure rolls
is a long, table 42 for supporting-a remov-
able caul 43 onto which the material is dis:
charged on leaving the pressure rolls. The
table and cauls are dimensioned to the lengths

5 to ‘which the material is to be cut for con-

3

venient handling in the subsequent process-
ing, thus when the mat of material has filled
one caul it is cut to length, the loaded caul

removed and another placed on the table to -

receive the next length. :
" Referring now to the formation of th

mat within the filter tank, the operation is -

as follows: A’continual supply of pulp of
the desired grade and consistency is sup-
plied to the agitator compartment 16 through
the supply pipe 23 and kept in a constant
state of agitation by the rotor 19. From
the compartment the pulp is continually dis-
charged downwardly and forwardly into the
space above the lower end of the filter belt
2 which is moving slowly in a forwardly
and upwardly inclined direction; as indicat-
ed by the arrow in Figure 2. "The amount
of pulp discharged into the tank proper
is regulated by the position of the two' gate
members 17 and 18, the purpose being to
maintain a certain pulp level substantially
throughout the space above the lower half
of the -belt surface, as. indicated by the
horizontal line e¢ in Figure 2. In other
words, the pulp is not discharged directly
onto the belt, but rather the belt emerges
from a mass of pulp kept in a continuous
state of movement and agitation, and in a
relatively fluid condition by the water be-
ing constantly sprayed from the sprinkler
heads 25. In this way the pulp is deposited
or deposits itself onto the filter belt in a uni-
form layer or mat A, and furthermore,
since the pulp is in solution by reason of
the water being continually added, the sep-
arate fibres tend to arrange themselves so
that as they are picked up by the advancing
belt they extend :more or less uniformly in
the same direction, that is, parallel with the
direction of movement of the belt. ,

- Inasmuch as the - filter belt is perforated,
there is a.continual passage of the water
through the belt, this being promoted by

the reduced pressure in the space below

the belt and maintained through the suction
pipe 26. The suction acting on the under

-side of the belt manifestly draws or pulls
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the fibres toward the surface ‘of the belt,

with the result that the greater the suction
the more rapid the deposit and the thicker
the layer or mat to be produced, hence by
regulating the suction the desired thickness

-of mat can be obtained. Once the layer

has been deposited on the belt and passes
beyond the pulp level in the lower end of

‘the tank, its thickness and texture remains

uniform during the remainder of its travel
on the belt, although the suction, still active,
aids in draining the excess of water so that
on reaching the end of the belt, it contains
from 60% to 7T0% moisture.

As heretofore explained, the mat A is led
directly from the filter belt to the pressure
rolls, whereby the thickness is somewhat
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reduced in its passage therebetween and
more of the water pressed out, so that on
leaving the rolls it contains from 40% to
50% of moisture. :

While this disclosure does not déal with

the subsequent processing of the material, it
may be stated that it is utilized in the mak-
ing of various kinds of finished materials,
by further pressing and drying processes

which eventually reduces it to'a density equal

to that of natural wood.
In the manufacture of different materials,
various widths of mats are required and

* this is the purpose of the dividing bars 27

tion,

R0
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~ outlet from the space 1in said tank below said -
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. which may be placed in the tank in any

number and spacing, so that instead of a
mat of the full width of the belt being
formed, it may be divided into several nar-
row sections of the same or different widths,
as requirements demand. :

Hayving set forth the novel features of the
machine or apparatus embodying my inven-

T claim:
1. A pulp filtering apparatus comprising a
tank, an endless screen belt adapted to travel

in an upwardly inclined direction through

said tank, means for.continuously feeding
pulp into said tank above said belt whereby
the fibres are deposited on said belt in a mat
of predetermined thickness as said  belt
emerges above the level of said pulp.

9. A pulp -filtering apparatus comprising
an elongated tank, a filter belt adapted to
travel in an upwardl
lengthwise through said tank above the bot-
tom thereof, means for continuously feeding
pulp into said tank above said belt, and
means for draining thé tank below said belt.

8. A pulp filtering apparatus comprising’

an elorigated tank, an endless belt of filter-
ing material travelling lengthwise through
said tank in a plane inclined upwardly 1n
the direction of its travel, an agitator com-
partment in said tank having a discharge
openingabove the belt, means for supply-
ing pulp to said compartment, and a water

belt.

4. A pulp filtering apparatus comprising
an elongatgzl shallow tank, an endless filter
belt adapted to travel lengthwise through
said tank and divide the space therein along
an inclined plane, means for continuously

feeding pulp into said tank above said filter-

belt, and means for discharging the water

assing through said belt from the space be-
ow the same. o

‘5. A pulp filtering apparatus comprising
an elongated tank, a filter belt mounted be-
yond each end of said tank, means for driving
said belt whereby its upper portion travels
lengthwise through said tank in a plane in-
clined upwardly in the direction of its travel,
and means for maintaining a predetermined

‘inclined. “direction’
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level of pulp at the end of the tank above

the entering portion of said belt.

6. A pulp filtering apparatus comprising
an elongated shallow tank, a filter gelt of
substantially the width of said tank passing
lengthwise through said tank in an inclined

70

plane spaced above the bottom thereof, means -

for driving said belt in a direction to travel
upwardly in said inclined plane, means for
feeding pulp into the end o? said tank above
the entering portion of said belt, and means

for maintaining a partial vacuum in the

space below said belt. -

7. A pulp filtering apparatus comprising
an elongated tank, a filter belt extending
transversely of said tank and adapted. to
travel from end to end and through the same
above its' bottom in an inclined plane sloping
upwardly in the direction of its travel, a
compartment at the end of said tank and con-
necting with the space above the lower enter-
ing portion of the belt, an agitator in said
compartment, a gate for controlling the dis-
charge of pulp from said compartment,
means for supplying pulp to said compart-

ment, and means for removing water from

the space in said tank below said beit.
8. A pulp filtering apparatus comprising a

‘relatively shallow elongated tank, a filter belt

having its upper lead passing through said
tank from end to end and sloping upwardly
in the direction of its travel, a rack support-
ingisaid belt within said tank, a compartment
at theend of said tank and connecting with
the space above the lower entering portion of
the belt, an agitator in said compartment, a

ate- for controlling the discharge of pulp

from said compartment, means for supplying

pulp to said compartment, and means for re-
moving water from the space in said tank be-
low said belt. i ' ‘

9. ‘A pulp filtering apparatus comprising &
relatively shallow elongated tank, a filter belt
moving through said tank -from end to end

.and sloping upwardly-in the direction of its

travel, means for feeding pulp into said tank
at a rate to maintain a predetermined pulp
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level substantially throughout the lower por-

tion of the belt, and means for maintaining

-the space below said belt at less than atmos-

pheric pressure. '

10.. A pulp filtering apparatus comprising
a tank, a filter belt traveling through said
tank from end to end in a plane inclined up-
wardly in the direction of travel, means for

continually supplying pulp to said tank above

said belt, means for spraying water on to the

_belt beyond the point of pulp supply, and

means for maintaining the space below said
belt at less than atmospheric pressure,

11. A pulp filtering apparatus comprising
a tank, a filter belt aﬁapted to travel length-
wise through ‘said tank in an upwardly in-
clined ‘direction, said tank having openings
at ‘each end through which said belt enters
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and leaves, and inwardly facing channels
along the sides into which the margins of said
belt extend forming a support for said belt, -
means for sealing the edges of said belt with

g the side walls of said tank above said belt,
means for supplying pulp to said tank above
said belt, and suction producing means com-
municating with the space in said tank below
said belt. : ;

10 12. A pulp filtering apparatus comprising
an open tank, a filter belt adapted to travel
lengthwise through said tank in an upwardly
inclined direction, drums journalled beyond
each end of said tank for supporting said belt,

15 said belt entering said tank through a liquid
tight slot and having its edges engaging in
inwardly facing channels in the side walls of
said tank, means for sealing the edges of said

- belt with the side walls of said tank above

20 said belt, means for maintaining a predeter-
mined level of pulp at the end of said tank ad-
jacent the lower entering portion of said belt,
and means for draining the space in said tank
below said belt and for maintaining the same

25 at less than atmospheric pressure. :

13. A pulp filtering apparatus comprising

a tank, an endless filier belt moving length-
wise through said tank, means for supplying

" pulp to said tank to be deposited on said

30 belt, and & dividing bar supported edgewise
above said belt and extending longitudinally
thereof. .

14. A pulp filtering apparatus comprising

. an elongated tank, an endless perforated belt

35 having a portion extending lengthwise
through said tank and supported therein to
travel in an upwardly inclined direction,
means for supplying pulp to said tank, a -
dividing bar adapted to be removably sup-

4p Ported edgewise in said tank with its lower
edge adjacent to the upper surface of said

_belt, and transverse racks at each end of said
tank adapted for supporting the ends of said
galr in several positions transversely of said

a5 belt. T

7 Signed at Dubuque, Towa, this 7th day of

September, 1929. = - »

EMIL, C. LOETSCHER.



