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(71) We, ENVIROTECH CORPORA-
TION, a Corporation incorporated in the
State of Delaware, United States of America,
of 3000 Sand Hill Road, Menlo Park,
California 04025, United States of America,
do hereby declare the invention, for which
we pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement:—

The present invention relates to improved
means for continuous filtration and,. more
particularly, to improvements in continuous
filtering devices of the type employing end-
less belts of filter medium.

Filtration machines which employ endless
belts of thin filter medium trained to travel
over a drainage surface are well known for
separating solids from liquids or slurries.
In such filtration machines, it is requisite
that the edges of the filter medium belt
be kept parallel and aligned with the edges
of the drainage surface to prevent vacuum
from being lost and/or to prevent solids
from entering the filtrate system. Another
way of stating this requirement is that the
filter medium belt must, within limits, be
kept centered during its travel across the
drajnage surface. It is also requisite that
the belt of filier medium be kept stretched
laterally across the drainage surface; if this
requirement is not met, wrinkles can develop
in the belt which will interfere with the
filtration operation as mentioned above and
with the discharge of filtered solids from the
belt.

Various devices have been proposed and
utilized for aligning an endless belt of thin
filter medium trained to travel across a
drainage surface. Generally speaking, such
devices have adaquately accomplished the
function of keeping the edges of a filter
belt in parallel alignment, but have failed to
satisfactorily "prevent wrinkles from develop-
ing across the belt. As a rule, such prior
devices have operated by slidably gripping
beads which are sewn or otherwise affixed
along the opposite edges of a filter belt; the
beads function like a track which is moved

and guided by the aligning devices. The
beads add to the imitial cost of the filter
belts and also to maintenance costs because
the beads wear due to the bearing pressure
of the guide devices.

The present invention is concerned with
providing, in combination with a filtering
machine having an endless belt of thin filter
medium trained to travel across a drainage
surface to which vacuum or pressure is
applied to separate liquid from solids or
slurry carried by the belt, improved means
for guiding and dewrinkling the belt of
filter medium as the same travels over a
drainage surface.

According to the present invention there
is provided im combination with a filtration
machine having an endless belt of filter
medium -traimed to travel across a drainage
surface, which belt of filter medium does not
have a bead on either of its edges, a pair
of devices mounted one adjacent to each
edge of said filter medium for aligning and
dewrinkling the belt of filter medium across
the drainage surface, each of said aligning
and dewrinkling devices of said pair
comprising :

mounting means which affix the aligning
and dewrinkling device rigidly to the filtration
machine adjacent an edge on the travelling
endless belt of filter medium;

a first arra member rigidly connécted to
said mounting means;

a first cylindrical roller and means affixing
the same to said first arm member for
rotation about the central axis of said first
cylindrical roller, with said axis oriented at
an angle to the direction of travel of the
filter medium said first cylindrical roller
being mounted to said first arm member
to extend above or beneath the adjacent
edge of the belt of filter medium in 2a
direction geperally parallel to the plane of
the belt of filter medium;

a second arm member and pivot means
which connects said second arm member
to said first arm member for rocking
movement;

a second cylindrical roller and means affix-
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ing the same to said second arm member
for rotation about the central axis of said
second cylindrical roller, with said axis
oriented at an angle to the direction of
travel of the filter medium, said second
cylindrical roller being mounted to said second
arm member to extend beneath or above
the adjacent edge of the belt of filter medium
in a direction generally parallel to the plane
of the belt of filter medium to define a
nip line with said first cylindrical roller
along which the filter medium is gripped;

biassing means connected between said first
and second arm members to urge said second
arm member to rock so as to pinch said
first and second cylindrical rollers together;
and

selectively actuable pressure means mounted
between the ends of said first and second
arm members opposite the ends to which
said first and second cylindrical rollers are
affixed for selectively forcing said opposite
ends away from one another.

A specific advantage of an embodiment
of the present invention is that it aligns and
dewrinkles an endless travelling belt of thin
filter medium without the belt being pro-
vided with a bead on either of its edges.
The term “filtration machine” as utilized
herein refers to devices for mechanically
separating solids from liquids or slurries and
includes the aforementioned vacuum and
pressure type filters as well as pulp washers
and the like which employ travelling webs of
filter medium.

An embodiment of the invention will now
be described by way of example with reference
to the accompanying illustrative drawings in
which: — o ]

Figure 1 is a pictorial view of a device
according to the present invention;

Figure 2 is a side view of the device
of Figure 1 with portions thereof cur away
for purposes of illustration;

Figure 3 is a schematic diagram which
is offered to show the manner of cooperative
operation of a pair of the devices of Figure
1; and

Figure 4 is a schematic diagram which
can be understood to be Figure 3 viewed

from above and exaggerated for purposes of
illustration.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

In accordance with the present invention,
there is provided a pair of devices for
aligning and dewrinkling an endless belt
of thin filter medium trained to travel across
a drainage surface of a filtration machine
where the belt of filter medium does not
have a bead or other tracking means formed
on either of its edges. As shown in Figures
1 and 2, a single one of the aligning and
dewrinkling devices generally includes a pair

of freely rotatable first and second cylindrical
rollers 15 and 17 which are mounted parallel
to the ends of first and second arm members
19 and 21, respectively, so that a long nip
line 23 is defined between the rollers. For
convenience in the following discussion, the
ends of the arm members 19 and 21 to
which the cylindrical rollers are attached
will be referred to as the working ends; the
opposite ends of the arm members will be
called the worked ends.

Still speaking generally, the first arm
member 19 is fixedly connected to a mounting
member such as threaded rod 25, by means
of which the aligning and dewrinkling device
is rigidly affixed to a filtration machine
adjacent an edge of the filter medium belt
which travels across a drainage surface on
the filtration machine. The second arm mem-
ber 21 is pivotably connected, intermediate
its ends, to the first arm member 19 for
rocking movement relative thereto. In the
illustrated embodiment, the pivotable con-
nection, or fulcrum, is provided by a pivot
pin 27 which extends through one end of
a rigid linkage member 29; the opposite
end of the linkage member 29 is fixed to
the first arm member 19. The illustrated
linkage member 29 is, in fact, an extension
of the mounting rod 25 so that, in effect,
the cylindrical rollers pivot about their
mounted ends. Speaking even more par-
tcularly about the illustrated embodiment,
the distal end of the linkage member 29 is
positioned in a slot 31 (Figure 2) formed
in the second arm member 21 and the arm
member 21 is free to rock back and forth
in the slot about the pivot pin 27.

In the preferred embodiment, a biasing
means, illustrated as a helical compression
spring 35, is connected between the worked
ends of the first and second arm members
19 and 21 to press the worked ends of the
arm members apart in order to pinch the
rollers 15 and 17 together with a pre-
determined force. The ends of the arm
members to which the spring 35 is affixed are
pressed apart by the spring and, hence the des-
ignation “worked ends”. In the illustrated em-
bodiment, the helical spring 35 is held in posi-
tion by locating bolts 37 and 38. The biassing
pressure, of course, depends upon the selected
spring constant. It should be appreciated
that the compression spring 35 could be
replaced by a tension spring connected be-
tween the arm members at the opposite side
of the fulcrum point, although such an
embodiment is not preferred.

Each of the devices of the present in-
vention further includes a selectively actuat-
able pressure means, such as an hydraulic or
pneumatic ram 41, mounted to force the
worked ends of the arm members away
from one another. In the particular illu-
strated embodiment, the ram 41 includes
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a cylinder 43 which is fixed to the worked end
of the second arm member 21, a piston 45
which operates reciprocatively within the
cylinder, and a piston rod 47 which extends
slidably through the cylinder end wall to a
pivotable connection with the worked end of
the arm member 19 at a pivot pin 49. The
cylinder 43 is charged with fluid via a line 51.
Referring even more particularly to the iilu-
strated embodiment, the distal end of the
piston rod 47 is positioned in a slot 53
formed in the first arm member so that the
piston rod can pivot within the slot about
the pin 49. In operation, fluid is carried
into the cylinder 43 under pressure and that
in turn forces the piston 45 downward and ex-
tends the piston rod 47 to push or wedge the
worked ends of the arm members 19 and 21
apart. The wedging force at the worked ends of
the arm members 19 and 21 presses the work-
ing ends together and thereby increases the
grip between the cylindrical rollers 15 and 17.
In normal operation, the travel distance of
the worked ends of the arm members is
very slight and, for that reason, the illustrated
connection of the ram 41 to the arm members
19 and 21 is acceptable; were the travel
distance substantial, say more than one-half
inch, the illustrated connection would bind
and, hence, would not be acceptable in
practice.

Referring now particularly to Figure 2,
the cylindrical roller 17 is secured to the
working end of the arm member 21 by
shaft 55 which, in the illustrated embodiment,
extends from the working end of the arm
member in a direction parallel to the longi-
tudinal axis of the arm. The bearing shaft
55 fits rotatably through a bore 57 formed
coaxially through the roller 17 and, hence, the
roller 17 is freely rotatable on the bearing shaft
55 as indicated by the curved arrows in
Figure 1. The other cylindrical roller 15
is similarly mounted on a bearing shaft 59.
Preferably, the bearing shafts include means
to lubricate the bearing-roller interfaces; to
that end, the illustrated bearing shaft 55 is
depicted as a hollow tubular member which
has an oil escape orifice 61 formed through its
sidewall.

The operation of a pair of the afore-

described aligning and dewrinkling devices .

in conjunction with a thin belt of filter
medium will now be described with reference
to Figures 3 and 4 which schemarically
depict two of the aforedescribed aligning
and dewrinkling devices, designated 71 and
72, respectively, mounted adjacent opposite
edges of a filter medium belt 73 trained to
travel across a drainage surface where the
belt of filter medium does not have a bead
formed along either of its edges. More par-
ticularly, the roller pairs are mounted such
that their longitudinal axes are at a cant
or angle with respect to the direction of travel

of the belt (Figure 4). The edges of the
filter belt are gripped between the associated
rollers of the two pairs of aligning devices.

It may be appreciated thar the aligning and
dewrinkling devices can be mounted in the 70
orientation shown in Figure 1 or in an in-
verted position.

In practice, the two aligning and de-
wrinkling devices 71 and 72 operate in
response to sensor means 75 and 77 which 75
are located adjacent opposite edges of the
belt 73. The sensor means function to de-
termine the location of the edges of the
filter belt relative to the aligning and de-
wrinkling devices and can be understood 80
to be conventional on-off mechanisms such
as, for example, whisker-type semsors or air
bleed orifices. For present purposes, a sensor
should be considered to be “on” whenever
it is in contact with the adjacent edge of 85
the filter belt. Thus, for example, the sensor
77 is “on” so long as it contacts the adjacent
edge of the belt 73 and is “off” when
the belt has moved laterally towards the
opposite aligning and dewrinkling device 71 90
and is out of contact with the sensor 77.
The sensors can be mounted on the aligning
and dewrinkling devices proper or can be
mounted on the frame of the filtration machine
adjacent the aligning and dewrinkling devices 95
to sense the location of the edges of the
filter belt either before or after it has passed
through the aligning and dewrinkling devices.

When in the “on” condition (i.e., in con-
tact with an adjacent edge of the filter belt),
a sensor means actuates a valve or the like
to permit the flow of pressurized fluid to
the ram connected to the aligning and de-
wrinkling device at the opposite edge of the
filter medium belt. For example, the ram 105
mounted on aligning and dewrinkling device
71 will be pressurized when the sensor 77
is “on”. Then, when the belt moves away
from the sensor 77 (i.e. towards aligning
device 71 and sensor 75), the ram will be 110
depressurized.

Whenever the ram of one of the aligning
and dewrinkling devices is charged with
pressurized fluid, the pair of cylindrical rollers
associated with that device will be pressed 115
together and, as a result, the filter belt
traveling between the cylindrical rollers will
be urged to travel in a direction normal
to the axis of rotation of the rollers. As
shown in Figure 4, this action of the cylindri- 120
cal rollers results in spreading the belt and
thus provides the dewrinkling function. It
should be appreciated that, in practice, filter
belts have a tendency to slip lengthwise of
the nip between the rollers and, therefore, 125
the spreading or dewrinkling action is most
effective when a pair of rollers is pressed
forcibly together by the ram associated there-
with. On the other hand, it should be
appreciated that belt slippage between a pair 130
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of cylindrical rollers which are not forced
together is desirable because such slippage
allows the filter belt to be aligned by the
aligning and dewrinkling device on the
opposite side of the belt.

With respect to the relationship between
the sensor means and the aligning and de-
wrinkling devices, it should be understood
that the aforedescribed mode of operation
can be reversed or modified in other ways.
In the reverse mode of operation, the sensor
means 75 and 77 would be connected to
actuate the flow of pressurized fluid to the
ram connected to the aligning and dewrinkling
device at the same edge, not the opposite
edge, of the belt of filter medium. In normal
operation in this reverse mode, the rams
associated with the two aligning and de-
wrinkling devices would be pressurized to
provide the spreading or dewrinkling function;
then when the filter medium belt moved
off center and contacted one of the semsor
means, the ram associated with the aligning
and dewrinkling device at that edge of the
belt would be depressurized. Then, because
the gripping pressure would be relatively
greater at the opposite edge of the belt,
the belt would tend to move toward the
opposite edge.

WHAT WE CLAIM IS:—

1. In combination with a filtration machine
having an endless belt of filter medium
trained to travel across a drainage surface,
which belt of filter medium does not have
a bead on either of its edges, a pair of devices
mounted one adjacent to each edge of said
filter medium for aligning and dewrinkling
the belt of filter medium across the drainage
surface, each of said aligning and dewrinkling
devices of said pair comprising:

mounting means which affix the aligning
and dewrinkling device rigidly to the filtration
machine adjacent an edge of the traveling
endless belt of filter medium;

a first arm member rigidly connected to
said mounting means;

a first cylindrical roller and means affixing
the same to said first arm member for
rotation about the central axis of said first
cylindrical roller with said axis oriented at
an angle to the direction of travel of the
filter medium, said first cylindrical roller
being mounted to said first arm member to
extend above or beneath the adjacent edge
of the belt of filter medium in a direction
generally parallel to the plane of the belt
of filter medium;

a second arm member and pivot means

which connects said second arm member
to said first arm member for rocking
movement;

a second cylindrical roller and means affixing
the same to said second arm member for
rotation about the central axis of said second
cylindrical roller, with said axis oriented at
an angle to the direction of travel of the
filter medium, said second cylindrical roller
being mounted to said second arm member

to extend beneath or above the adjacent -

edge of the belt of filter medium in a
direction generally parallel to the plane of
the belt of filter medium to define a nip
line with said first cylindrical roller along
which the filter medium is gripped;

biassing means connected between said
first and second arm members, to urge said
second arm member to rock so as to pinch
said first and second cylindrical rollers to-
gether; and

selectively actuable pressure means mounted
between the ends of said first and second
arm members opposite the ends to which said
first and second cylindrical rollers are affixed
for selectively forcing said opposite ends away
from one another.

2. The combination according to claim 1
wherein, said biassing means is connected
between the ends of said first and second
arm members opposite the ends to which
said first and second cylindrical rollers are
fixed to urge said opposite ends away from
one another.

3. The combination according to claim 1
or claim 2 further including two sensor
means, each of which is stationarily mounted
to determine the location of the edges of
the filter medium belt relative to a respective
one of said aligning and dewrinkling devices
and valve means connected to and operable
by said sensor means to actuate one of
said selectively actuable pressure means
associated with said aligning and dewrinkling
devices.

4. A combination substantially as described

herein and illustrated in the accompanying

drawings.

URQUHART-DYKES & LORD
11th Floor,
St. Martins House,

140 Tottenham Court Road,
London W1P OJN,
—and—
11th Floor,

Tower House,

Merrion Way,

Leeds LS2 SPB.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1981.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A. 1AY, from
which copies may be obtained.
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