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SIDE TENSIONING SYSTEM FOR RETAINING SCREEN MEDIA
IN A VIBRATING-TYPE SCREENING MACHINE

ABSTRACT

The present invention relates generally to side tensioning assemblies for retaining screen
media to the side plates of a vibrating-type screening machine. The side tensioning
assembly includes a tensioning rail mountable to the inner surface of the side plate and
connectable to a portion of the screen media, at least one angle box mountable to the outer
surface of the side plate, and at least one bolt assembly for fastening the tensioning rail to
the side plate and to angle box. The bolt assembly includes a bolt connectable to the
tensioning rail, the side plate and the angle box. A nut threadably engages the bolt for
retaining the bolt to the angle box. Also provided is a shoulder bolt that is secured to a
terminal end of the bolt. The angle box includes an aperture defined therein sized to allow
the bolt assembly unobstructed passage therethrough, and a movable plate with a cutout
formed therein. The cutout is sized larger than the bolt but smaller than the nut. The
movable plate is movable between a bolt-securing position and a bolt-releasing position. In
the bolt-securing position, the movable plate partially occludes the aperture in the angle box
with the cutout aligned with the aperture in the angle box such that when the bolt is tightly
fastened to the angle box with the nut, the tensioning rail is drawn tightly against the inner
surface of the side rail. In the bolt-releasing position, the movable plate is positioned so as
to provide unobstructed access to the aperture in the angle box such that the bolt assembly

can be detached from the angle box without being disassembled.



SIDE TENSIONING SYSTEM FOR RETAINING SCREEN MEDIA
IN A VIBRATING-TYPE SCREENING MACHINE

FIELD OF THE INVENTION

[0001] The present invention relates generally to mechanical systems for holding in place
screen media in a vibrating-type screening machine, and more specifically, to side
tensioning assemblies for retaining such screen media to the side plates of a vibrating-type

screening machine.
BACKGROUND OF THE INVENTION

[0002] Vibrating-type screening machines typically have vibrating mechanism operatively
connected to deck frames which support screen media. In many such machines, the screen
media is tightly held by side tensioning and supported below by a suitable structure
typically imparting a curved shape to the screen media. This involves employing tensioning
assemblies affixed to side plates which stand tall of the deck frame. A typical side
tensioning assembly includes a tension rail fastened to the side plate using fastening
hardware. The tension is configured to engage tensioning hooks connected to side edges of
the screen media. When deployed, the tension rail applies a tensile force on the tensioning
hooks which operates to draw the screen media down toward the deck frame and outward

toward the side plate.

[0003] In some tensioning assemblies, the direction of the tensile force can be adjusted
using an angle box mounted to the outer surface of the side plate. The angle box has a
wedge-like structure which has an oblong opening formed therein that is configured to
communicate with an aperture defined in the side plate. The oblong opening in the wedge-
like structure and the aperture defined in the side plate are aligned to receive therethrough a
bolt having a particular angled orientation which corresponds to the desired direction in
which the tensile force is to be applied. The bolt is part of the fastening hardware that is

used to tie the tension rail to the side plate.

[0004] In a typical installation of such a tensioning assembly, the bolt is first fitted through

an aperture formed in the tension rail. The remaining portion of the bolt is inserted through
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the aperture defined in the side plate and extends through the oblong opening in the angle
box. The terminal end of the bolt protrudes from the angle box away from the side plate,
where a washer and nut engage the bolt. In order to create the requisite tension to retain the
screen media, the nut is tightened against the washer which sits between the angle box and

the nut,

[0005] Such tensioning assemblies tend to be effective in tightly retaining the screen media
between the side plates. However, concerns have been expressed regarding the number of
loose parts in such tensioning assemblies. More specifically, in the tensioning assembly of
the type described above, the fastening hardware includes a bolt, a nut and a washer, and
then there is also the tension rail. Some vibrating-type screen machines can be quite large
and have multiple deck frames stacked one over the other. Such machines tend to require
many sections of tension rail and many tensioning assemblies, thereby further exacerbating
the problem of having too many loose parts. Such parts take time to assemble and can
easily be dropped, mishandled or lost, thereby leading to increased downtime of the
machine while the screen media is being replaced. As a result, a steady supply of
replacement fastening hardware must be kept on hand. This can be a serious disadvantage
in applications which require frequent replacement of the screen media due to wear and tear
or other reasons. All the more so, because such screen media maintenance or service

activities typically require two workmen to carry them out.:

[0006] In light of the foregoing, it would be advantageous to have a tensioning assembly
which can easily be deployed rapidly and with ease, and which obviates the above-
described drawbacks associated with known tensioning assemblies that employ angle

boxes.
SUMMARY OF THE INVENTION

[0007] In accordance with one embodiment of the present invention, there is provided a
side tensioning assembly for retaining screen media to a side plate in a vibrating-type
screening machine. The side plate has an inner surface and an outer surface. The side
tensioning assembly includes a tensioning rail mountable to the inner surface of the side

plate and connectable to a portion of the screen media; at least one angle box mountable to
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the outer surface of the side plate; and at least one bolt assembly for fastening the
tensioning rail to the side plate and to the at least one angle box. The at least one bolt
assembly includes a bolt connectable to the tensioning rail, the side plate and the at least
one of angle box, a nut threadably engaged with the bolt for retaining the bolt to the at least
one the angle box, and a shoulder bolt secured to a terminal end of the bolt. The shoulder
bolt is sized to prevent the nut from becoming physically separated from the bolt. The at
least one angle box includes an aperture defined therein which is sized to allow the bolt
assembly unobstructed passage therethrough. The at least one angle box also has a movable
plate with a cutout formed therein. The cutout is sized larger than the bolt but smaller than
the nut. The movable plate is movable between a bolt-securing position and a bolt-
releasing position. In the bolt-securing position, the movable plate partially occludes the
aperture in the angle box with the cutout aligned with the aperture in the angle box such
that when the bolt is tightly fastened to the angle box with the nut, the tensioning rail is
drawn tightly against the inner surface of the side rail thereby applying a tensile force to the
portion of the screen media. In the bolt-releasing position, the movable plate is positioned
so as to provide unobstructed access to the aperture in the angle box such that the bolt
assembly can be detached from the angle box without requiring disassembly of the bolt

assembly.

[0008] In another feature, the bolt is a carriage bolt. In a further feature, the nut is a flange
nut. In yet another feature, the nut is a first nut, and the side tensioning assembly further
includes a second nut for securing the bolt to the tensioning rail. The second nut is a half

nut.

[0009] In an additional feature, the aperture in the angle box is circular. Alternatively, the
aperture in the angle box has a shape selected from the group consisting of: (a) circle; (b) a

square; (c¢) a rectangle; (d) an oval; and (e) an oblong.

[0010] In another feature, the movement of the movable plate relative to the angle box is
selected from the group consisting of: (a) translation; (b) rotation; and (c) a combination of

sliding and rotation.
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[0011] In alternative feature, the movable plate is slidable relative to the angle box in a
motion selected from the group consisting of: (a) side-to-side motion; (b) up and down
motion and (¢) motion along a diagonal direction. In another alternative feature, the
movable plate is hingedly connected to the angle box. In a further feature, the movable
plate is pivotally connected to the angle box. Optionally, the movable plate may be

tethered to the angle box.

[0012] In a further feature, the angle box includes first and second pins attached thereto.
The movable plate has defined therein first and second, spaced apart slots. Each slot is

configured to receive therethrough a respective one of the first and second pins.

[0013] The slots serve as a track to guide sliding movement of the movable plate relative to
the angle box. In one feature, the slots have an orientation selected from the group
consisting of: (a) a vertical orientation; (b) a horizontal orientation; and (c) a diagonal

orientation,

[0014] In still another feature, the movable plate is generally planar and the sliding

movement of the movable plate is confined along the plane of the movable plate.

[0015] In yet another feature, the angle box includes a base portion and a wedge-shaped
structure carried on the base portion. The wedge-shaped structure has an wall oriented on
an angle through which the aperture in the angle box is formed. The movement of the
movable plate between the bolt-releasing position and the bolt-securing position occurs

generally parallel to the angled wall of the wedge-shaped structure.

[0016] In one feature, the angle box includes a base portion and a wedge-shaped structure
carried on the base portion. The first second pins are attached to one of the base portion and

the wedge-shaped structure.

[0017] In another alternative feature, the movable plate includes a first main planar portion
and a second portion angled away from the first main portion. The first and second slots
extend through both the first and second portions of the movable plate. The angle box
includes a base portion and a wedge-shaped structure carried on the base portion. The

wedge-shaped structure has an wall oriented on an angle through which the aperture in the
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angle box is formed. When the movable plate is moved to its bolt-securing position, the
first main planar portion lies generally parallel to the angled wall of the wedge-shaped
structure. When the movable plate is moved to its bolt-releasing position, the first main
planar portion has a skewed orientation relative to the angled wall of the wedge-shaped

structure.

[0018] In a further feature, the angle box includes a pin attached thercto. The movable
plate has defined therein a slot configured to receive therethrough the pin. The slot serves
as a track to guide the sliding and the swiveling movement of the movable plate relative to

the angle box.

[0019] In another broad aspect of the present invention, there is provided a side tensioning
system for retaining screen media between opposed first and second side plates in a
vibrating-type screening machine. Each side plate has an inner surface and an outer surface.
The side tensioning system includes a first tensioning assembly operatively connectable to
the first side plate. The first tensioning assembly includes a first tensioning rail mountable
to the inner surface of the first side plate and connectable to a first portion of the screen
media, at least one angle box mountable to the outer surface of the first side plate, and at
least one bolt assembly for fastening the first tensioning rail to the first side plate and to the
at least one angle box of the first tensioning assembly. The system also includes a second
tensioning assembly operatively connectable to the second side plate. The second
tensioning assembly includes a second tensioning rail mountable to the inner surface of the
second side plate and connectable to a second portion of the screen media, at least one
angle box mountable to the outer surface of the second side plate, at least one bolt assembly
for fastening the second tensioning rail to the second side plate and to the at least one angle
box of the second tensioning assembly. Each bolt assembly includes a bolt connectable to
one of the first and second tensioning rails, one of the first and second side plates and one
of the angle boxes, a nut threadably engaged with the bolt for retaining the bolt to one of
the angle boxes, and a shoulder bolt secured to a terminal end of the bolt. The shoulder bolt
serves to prevent the nut from becoming physically separated from the bolt. Each angle
box includes an aperture defined therein sized to allow the bolt assembly unobstructed

passage therethrough, and a movable plate with a cutout formed therein. The cutout is sized
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larger than the bolt but smaller than the nut. The movable plate is movable between a bolt-
securing position and a bolt-releasing position. In the bolt-securing position, the movable
plate partially occluding the aperture in the angle box with the cutout aligned with the
aperture in the angle box such that when one bolt of the bolt assembly is tightly fastened to
the angle box with one nut of the bolt assembly, one of the first and second tensioning rails
is drawn tightly against the inner surface of the first and second side rail thereby applying a
tensile force to one of the first or second portions of the screen media. In the bolt-releasing
position, the movable plate being positioned so as to provide unobstructed access to the
aperture in the angle box such that the bolt assembly can be detached from the angle box

without requiring disassembly of the bolt assembly.

[0020] In yet another broad aspect of the invention, there is provided a vibrating-type
machine which has a frame that includes a deck frame for supporting screen media, and a
pair of spaced apart first and second side plates attached to the frame. Each side plate has
an inner surface and an outer surface. The machine is further provided with a mechanism
for imparting vibratory movement to the frame, screen media positionable between the first
and second side plates and a tensioning system for retaining screen media between the first
and second side plates. The side tensioning system includes a first tensioning assembly
operatively connectable to the first side plate. The first tensioning assembly includes a first
tensioning rail mountable to the inner surface of the first side plate and connectable to a
first portion of the screen media, at least one angle box mountable to the outer surface of
the first side plate, and at least one bolt assembly for fastening the first tensioning rail to the
first side plate and to the at least one angle box of the first tensioning assembly. The system
also includes a second tensioning assembly operatively connectable to the second side
plate. The second tensioning assembly includes a second tensioning rail mountable to the
inner surface of the second side plate and connectable to a second portion of the screen
media, at least one angle box mountable to the outer surface of the second side plate, at
least one bolt assembly for fastening the second tensioning rail to the second side plate and
to the at least one angle box of the second tensioning assembly. Each bolt assembly
includes a bolt connectable to one of the first and second tensioning rails, one of the first
and second side plates and one of the angle boxes, a nut threadably engaged with the bolt

for retaining the bolt to one of the angle boxes, and a shoulder bolt secured to a terminal
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end of the bolt. The shoulder bolt serves to prevent the nut from becoming physically
separated from the bolt. Each angle box includes an aperture defined therein sized to allow
the bolt assembly unobstructed passage therethrough, and a movable plate with a cutout
formed therein. The cutout is sized larger than the bolt but smaller than the nut. The
movable plate is movable between a bolt-securing position and a bolt-releasing position. In
the bolt-securing position, the movable plate partially occluding the aperture in the angle
box with the cutout aligned with the aperture in the angle box such that when one bolt of
the bolt assembly is tightly fastened to the angle box with one nut of the bolt assembly, one
of the first and second tensioning rails is drawn tightly against the inner surface of the first
and second side rail thereby applying a tensile force to one of the first or second portions of
the screen media. In the bolt-releasing position, the movable plate being positioned so as to
provide unobstructed access to the aperture in the angle box such that the bolt assembly can

be detached from the angle box without requiring disassembly of the bolt assembly.

[0021] In another broad aspect, there is provided a side tensioning assembly for retaining
screen media to a side plate in a vibrating-type screening machine. The side plate has an
aperture, an inner surface and an outer surface. The side tensioning assembly includes a
tensioning rail mountable to the inner surface of the side plate and connectable to a portion
of the screen media, at least one angle box connected to the outer surface of the side plate,
and at least one bolt assembly for fastening the tensioning rail to the side plate and to the at
least one angle box. The at least one bolt assembly includes a bolt connectable to the
tensioning rail, the side plate and the at least one of angle box, a nut threadably engaged
with the bolt for retaining the bolt to the at least one the angle box, and a shoulder bolt
secured to a terminal end of the bolt. The shoulder bolt is sized to prevent the nut from
becoming physically separated from the bolt. At least one angle box including a cutout
formed therein sized larger than the bolt but smaller than the nut. The angle box is movable
relative to the side plate between a bolt-securing position and a bolt-releasing position. In
the bolt-securing position, the angle box partially occludes the aperture in the side plate
with the cutout aligned with the aperture in the side plate such that when the bolt is tightly
fastened to the angle box with the nut, the tensioning rail is drawn tightly against the inner
surface of the side rail thereby applying a tensile force to the portion of the screen media. In

the bolt-releasing position, the angle box is positioned so as to provide unobstructed access
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to the aperture in the side plate such that the bolt assembly can be detached from the side

plate without requiring disassembly of the bolt assembly.
BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The embodiments of the present invention shall be more clearly understood with
reference to the following detailed description of the embodiments of the invention taken in

conjunction with the accompanying drawings, in which:

[0023] FIG. 1 is a top left perspective view showing a screen media panel being retained
between a pair of opposed side plates of a vibrating-type screening machine by a side
tensioning system having a first and second tensioning assemblies, according to an

embodiment of the present invention;

[0024] FIG. 2 is a side elevation view of the screen media, the side plates and the first

and second tensioning assemblies shown in FIG. 1;

[0025] FIG. 3 is an end view of the screen media, the side plates and the second

tensioning assembly in FIG. 1;
[0026] FIG. 4 is an isolated end view of one of the side plates shown in FIG. 1;

[0027] FIG. 5A is a magnified end view of an angle box of the first tensioning assembly
illustrated in FIG. 1 shown mounted to a portion of the side plate with a movable plate of

the angle box occupying a bolt-securing position;

[0028] FIG. 5B is another magnified end view of the angle box and the side plate similar
to that illustrated in FIG. 5A, except that the movable plate is now shown occupying a bolt-

releasing position;
[0029] FIG. 5C is a perspective view of the angle box and side plate shown in FIG. 5A;

[0030] FIG. 6 is a cross-sectional view of the angle box and side plate shown in FIG. 5A

taken along line “6-6”;
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[0031] FIG. 7 is an isolated and magnified, side elevation view of a bolt assembly of the

first tensioning assembly illustrated in FIG. 1 shown connected to a tensioning rail;

[0032] FIG. 8 is an isolated perspective view of the bolt assembly showing the carriage
bolt exploded from the shoulder bolt;

[0033] FIG.9 is a partially exploded, top left perspective view showing the screen media
and a plurality of angle boxes of the first tensioning assembly carried on the side plate
shown in FIG. 1 with the tensioning rail and a plurality of bolt assemblies exploded

therefrom;

[0034] FIG. 10A is a magnified perspective view of one of the plurality of angle box
assemblies illustrated in FIG. 9 showing the angle box receiving a bolt therethrough, the
flange nut on the bolt being loosened so as to provide clearance between the flange nut and

the movable plate, and the movable plate occupying the bolt-releasing position;

[0035] FIG. 10B is a magnified perspective view of one of the plurality of angle box
assemblies similar to that shown in FIG. 10A, except that the movable plate is now shown

occupying the bolt-securing position;

[0036] FIG. 10C is a magnified perspective view of one of the plurality of angle box
assemblies similar to that shown in FIG. 10B, except that the flange nut on the bolt is now

tightened so that it tightly presses against the movable plate;

[0037] FIG. 11 is a magnified side elevation view of the encircled portion “11” indicated
in FIG. 2, showing the first tensioning assembly tying the screen media to one of the side

plates of the screening machine; and

[0038] FIG. 12 is a top left perspective view showing a screen media panel being
retained between a pair of opposed side plates of a vibrating-type screening machine by a
tensioning system having a first and second tensioning assemblies, according to an

alternative embodiment to that shown in FIG. 1;

[0039] FIG. 13 is a side elevation view of the screen media, the side plates and the first

and second tensioning assemblies shown in FI1G. 12;
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[0040] FIG. 14 is an end view of the screen media, the side plates and the second

tensioning assembly in FIG. 12;

[0041] FIG. 15A is a magnified end view of an angle box of the first tensioning assembly
illustrated in FIG. 12 shown mounted to a portion of the side plate with a movable plate of

the angle box occupying a bolt-securing position;

[0042] FIG. 15B is another magnified end view of the angle box and the side plate
similar to that illustrated in FIG. 15A, except that the movable plate is now shown

occupying a bolt-releasing position;

[0043] FIG. 16 is a cross-sectional view of the angle box and side plate shown in FIG.
15A taken along line “16-16”;

[0044] FIG. 17 is a partially exploded, top left perspective view showing the screen
media and a plurality of angle boxes of the first tensioning assembly carried on the side
plate shown in FIG. 1 with the tensioning rail and a plurality of bolt assemblies exploded

therefrom;

[0045] FIG. 18A is a magnified perspective view of one of the plurality of angle box
assemblies illustrated in FIG. 17 showing the angle box receiving a bolt therethrough, the
flange nut on the bolt being loosened so as to provide clearance between the flange nut and

the movable plate, and the movable plate occupying the bolt-releasing position;

[0046] FIG. 18B is a magnified perspective view of one of the plurality of angle box
assemblies similar to that shown in FIG, 18A, except that the movable plate is now shown

occupying the bolt-securing position;

[0047] FIG. 18C is a magnified perspective view of one of the plurality of angle box
assemblies similar to that shown in FIG. 18B, except that the flange nut on the bolt is now

tightened so that it tightly presses against the movable plate;

[0048] FIG. 19 is a magnified side elevation view of the encircled portion “19” indicated
in FIG. 13, showing the first tensioning assembly tying the screen media to one of the side

plates of the screening machine;
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[0049] FIG. 20A is a magnified end view of an angle box mounted to a side plate, the
angle box being provided with an alternate movable plate to that illustrated in FIG. 15A,

the movable plate being shown in a bolt-securing position; and

[0050] FIG. 20B is another magnified end view of the angle box and the side plate
similar to that illustrated in FIG. 20A, except that the movable plate is now shown

occupying a bolt-releasing position;

[0051] FIG. 20C is a side elevation view of the angle box and side plate illustrated in
FIG. 20A;

[0052] FIG. 21 is a top right perspective view of a vibrating-type screening machine

employing they side tensioning system shown in FIG. 1;

[0053] FIG. 22A is a magnified end view of an angle box in accordance with another
embodiment of the present invention shown releasably mounted to a portion of a side plate,

the angle box occupying its bolt-securing position;
[0054] FIG. 22B is a perspective view the angle box and side plate shown in FIG. 22A;

[0055] FIG. 23A is a perspective view of the angle box and side plate illustrated in FIG.
22A showing a bolt assembly inserted through an aperture defined in the side wall and the

movable angle box exploded from the side plate and occupying a bolt-releasing position;

[0056] FIG. 23B is another perspective view of the angle box and side plate similar to
that shown in FIG. 23A, except that the movable angle box is now shown occupying its
bolt-securing position and receiving a bolt therethrough, the flange nut on the bolt being
loosened so as to provide clearance between the flange nut and the movable angle box;

and

[0057] FIG. 23C is another perspective view of the angle box and side plate similar to
that shown in FIG. 23A, except that the movable angle box is now shown occupying its
bolt-securing position and receiving a bolt therethrough, the flange nut on the bolt being

loosened so as to provide clearance between the flange nut and the movable angle box;
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DETAILED DESCRIPTION OF THE EMBODIMENTS OF THE INVENTION

[0058] The description which follows, and the embodiments described therein are
provided by way of illustration of an example, or examples of particular embodiments of
principles and aspects of the present invention. These examples are provided for the
purposes of explanation and not of limitation, of those principles of the invention. In the
description that follows, like parts are marked throughout the specification and the

drawings with the same respective reference numerals.

[0059] Referring to FIG. 21, there is shown a side tensioning system generally designated
with reference numeral 20. The side tensioning system 20 is used to securely tie, hold or
retain screen media 22 (in the nature of two screen media panels 400 and 402 disposed
side-by-side) between two opposing side plates 404 and 406 attached to a frame 408 of a
vibrating-type screening machine 410. The frame 408 includes a single deck frame 412
which extends between the side plates 404 and 406 and which serves to support the screen
media panels 400 and 402. The frame 408 is operatively connected to a mechanism 414
that is operable to impart vibratory movement to the frame 408 (and the side plates 404 and
406), in a manner known to those skilled in the art such that no further description is
required. It should be appreciated that the vibrating-type screening machine 406 shown in
FIG. 21 is provided merely as an example of the type of screening machine which could
employ the tensioning system 20. It is not intended that use of the tensioning system 20 be
limited to the vibrating-type screening machine 406 shown in FIG. 21. The tensioning

system 20 could be employed with other vibrating-type screening machines.

[0060] For purposes of better illustrating the invention and facilitating the description
thereof, the side tensioning system 20 is shown in FIGS. 1 to 3 mounted between two side
plates 22 and 24. The side plates 22 and 24 are intended to be simplified representations of
the side plates 400 and 402, with extraneous components removed so as not distract from
the comprehension of the invention. Accordingly, the description of the side tensioning

system 20 that follows below is made with reference to side plates 24 and 26.

[0061] In the embodiment shown in FIGS. 1 to 3, the screen media 22 takes the form of a

single screen media 28 fabricated from wire cloth. In other embodiments, the screen media
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panel could be made of rubber, polyurethane, metal or other suitable materials selected
based on the particular application and material to be screened. The screen media panel 28
provided with a plurality of apertures (not shown) of a predetermined size selected based on

the desired material to be screened.

[0062] The screen media panel 28 includes a top surface 30 and a bottom surface 32, and
has a generally rectangular shape when seen in plan view, which is defined by a pair of
relatively long, opposed edges 34 and 36 and a pair of relatively short, opposed edges 38
and 40. Affixed to each opposed short edge 38 and 40, is a generally U-shaped tensioning
hook 42, 44, respectively. Each hook 42, 44 has a first arm portion 46, a second arm
portion 48 and intermediate portion 50 which joins the first arm portion 46 to the second
arm portion 48 (as bets shown in FIG. 11). The first arm portion 46 serves as an anchor
point for the long edge 34 or 36 of the screen media panel 28. The second arm portion 48 is
oriented to extend away from the top surface 30 of the screen media panel 28. As will be
explained in greater detail below, tensioning rails 52 and 54 which form part of the side
tensioning system 20 will engage the intermediate portions 50 of the tensioning hooks 42
and 44 to tightly retain the screen media panel 28 in position, on a suitable support structure
(not shown, but generally similar to the deck frame 412 shown in FIG. 21) and between the
side plates 24 and 26. When thus retained, the screen media panel 28 bulges slightly
upwardly, its top surface 30 adopting a gentle convex contour shaped by the support

structure.

[0063] Referring now to FIGS. 2 and 4, each side plate 24, 26 is rectangular and has an
outer surface 56 and an inner surface 58. Each side plate 24, 26 is further provided with a
series of differently-sized apertures formed therein disposed in a particular arrangement.
More specifically, such apertures are arranged in four distinct aperture groupings 60, 62, 64
and 66 with each aperture grouping being associated with one bolt assembly 68 and one
angle box 70 which form part of the side tensioning system 20. Each grouping 60, 62, 64
and 66 includes a relatively, large central aperture 72 flanked on either side by a relatively
small aperture 74. The central apertures 72 are located roughly midway between the top
and bottom edges 76 and 78 of each side plate 24, 26 and the small apertures 74 are offset

from the central aperture 72 such that they are disposed above center of the aperture 72. It
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will be appreciated that apertures 72 and 74 formed on actual side plates (such as side
plates 404 and 406) of a vibrating-type screening machine would be located above the
bottom edge of the side plate, and not necessarily midway between the top and bottom

edges.

[0064] In other embodiments, the number of aperture groupings could be increased or
decreased as necessary to accommodate a greater or lesser number of bolt assemblies and

angle boxes.

[0065] Welded to the inner surface 58 of each side plate 24 and 26 at a location below the
aperture groupings 60, 62, 64 and 66, is a longitudinal angle member 80. Each angle
member 80 extends from one lateral edge 82 of the side plate 24, 26 to the other lateral
edge 84 (see FIGS. 2 and 11). It will be appreciated that in an actual vibrating-type
screening machine the angle members would be provided in sections and would not
necessarily extend from one lateral edge of a side plate to another. This can be seen in the
vibrating-type screening machine shown FIG. 21 where two screen media panels 400 and

402 and their associated tension rails are arranged side-by-side.

[0066] FEach angle member 80 includes a first arm 84 and a second arm 86 joined to the
first arm 84. The first arm 84 abuts the inner surface 58 of the side plate 24, 26, while the
second arm 86 projects from the inner surface 58 to define a horizontal shelf 88 (labelled on
FIG. 11) which supports the tensioning hook 42, 44 when the screen media panel 28 is
secured top the side plates 24 and 26 by the tensioning system 20.

[0067] Referring to FIG. 2, the side tensioning system 20 can be seen to have a first
tensioning assembly 90 associated with side plate 24 and a second tensioning assembly 92
associated with side plate 26. The first tensioning assembly 90 includes the tensioning rail
52, a plurality of bolt assemblies 68 and a corresponding plurality of angle boxes 70
(visible in FIG. 1). Similarly, the second tensioning assembly 92 includes the tensioning
rail 54, a plurality of bolt assemblies 68 and a corresponding plurality of angle boxes 70
(visible in FIG. 3). In the embodiment shown in FIG. 1, each tensioning assembly 90, 92

has four bolt assemblies 68 and four angle boxes 70. In other embodiments, the tensioning
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assemblies could be provided with a greater or lesser number of bolt assemblies and angle

boxes.

[0068] The first and second tensioning subassemblies 90 and 92 are identical to each
other in all respects, except that they are deployed in a mirror image configuration on the
side plates 24 and 26. Accordingly, for the purposes of this specification, it will suffice to
describe the first tensioning assembly 90 only and such description will be equally

applicable to the second tensioning assembly 92.

[0069] With reference to FIGS. 5A, 5B, 5C and 6, the angle box assembly 70 will now be
described in greater detail. The angle box 70 has a roughly hexagonal, flanged, base
portion 94 which can be considered to form the back of the angle box and a hollow, wedge
like structure 96 which projects from the base portion 94 and is integrally formed therewith,
and can be understood to form the front of the angle box. The angle box 70 is not fully
closed, its back is open to allow access to the space S defined by the wedge-like structure
96 (visible in FIG. 6).

[0070] In this embodiment, the flanged base portion 94 is shown be distinct from the
wedge-like structure 96. This need not be the case in every application. In alternative
embodiments, the angle box could be formed without a defined flange portion. For
example, it may be possible to replace the flange portion with mounting tabs or simply
configure the wedge-like structure to attach directly to the side plate. Other modifications to
the angle box are possible and the application of the principles of the present invention is

not limited to those angle boxes illustrated in the drawings.

[0071] As best shown in FIG. 5A, the base portion 94 is defined by a top flange portion
98, a bottom flange portion 100, a pair upper lateral angled flange portions 102 and 104,
and a pair of lower lateral angled flange portions 106 and 108. The top flange portion 108
extends between the upper lateral flange portions 102 and 104. The flange portions 102 and
104 extend downwardly away from the top flange 108 in a diverging manner. The upper
lateral flange portion 102 meets the lower lateral flange portion 106 at a first juncture 110

and similarly, the upper lateral flange portion 104 joins the lower lateral flange portion 108
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at a second juncture 112. The bottom flange portion 110 extends between the lower lateral

flange portions 106 and 108.

[0072] Adjacent each juncture 110, 112, the base portion 94 has apertures (not shown)
which are alignable with the small apertures 74 of an aperture grouping in one of the side
plate 24 and 26. The apertures formed in the base portion 94 are sized to receive small

bolts 114 therethrough to permit the angle box 70 to be securely mounted to side plate 24.

[0073] As best shown in FIG. 6, the wedge-like structure 96 is defined by two, spaced
apart, lateral triangular portions 118 (visible in FIGS. 5A and 5B) and 120, a relatively
short, upper wall 122 and a relatively long, lower wall 124. The lateral triangular portions
118 and 120 stand proud of the base portion 94. The lateral triangular portion 118 bounds
and joins the upper wall 122 and the lower wall 124 on one side, while the lateral triangular
portion 120 bounds and connects to the upper wall 122 and the lower wall 124 on the
opposite side. The upper wall 122 extends forwardly of the base portion 94 at a slight
decline angle as measured from a notional horizon. The lower wall 124 meets with the
upper wall 122 where the latter terminates. The lower wall 124 extends downwardly from
the upper wall 122 at a right angle to join the base portion 94. A large circular aperture 126
is defined in the lower wall 124. It opens onto, and provides access to, the space S defined
by the wedge-like structure 96. The aperture 126 is sized larger than the largest width
dimension of the bolt assembly 68 along its entire length (i.e. larger than the diameter of the
flange nut 184) so that the bolt assembly 68 can freely pass through the aperture 126
unhampered without disassembly. In this embodiment, the diameter of the aperture 126
measures 2 in. In other embodiments, the aperture 126 could be sized or configured
differently. For example, in alternative embodiments, the aperture could be oval, oblong,
square, rectangular, or a different shape, provided the size of the aperture remains larger
than the largest width dimension of the bolt assembly 68 along its entire length (i.e. larger

than the diameter of the flange nut 184).

[0074] It should be appreciated that the sizing of the aperture 126 to be larger than the
largest width dimension of the bolt assembly 68 along its entire length, represents a stark

departure from prior art angle boxes in known tensioning assemblies. Such angle boxes are
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typically provided with an oblong aperture which is sized sufficiently large to allow
insertion therethrough of a bolt, but is not large enough to allow the arrangement of washer
and nut used to fasten the bolt to fit through the oblong aperture. As a result of this design,
this type of known tensioning assembly requires the arrangement of washer and nut to be
disengaged (and physically separated) from the bolt, before the bolt can be removed from
the angle box - thereby leading to loose parts.

[0075] The angle box 70 is further provided with means for securing the bolt assembly 68
and preventing it from disengaging from the angle box 70. In this embodiment such bolt
securing means are embodied in a movable plate in the nature of a swiveling plate 128
which may be moved between a bolt-securing position 130 and a bolt-releasing position
132. The swiveling plate 128 has a vaguely square shape which is defined by an upper
margin 134, a lower margin 136 and opposed lateral margins 138 and 140 which run
between the upper and lower margins 134 and 136, joining one to the other. In other

embodiments, the swiveling plate could be shaped differently.

[0076] At a location adjacent the lateral margin 140 proximate to where the lateral
margin 140 meets the upper margin 134, a narrow oblong slot 141 is cut into the swiveling
plate 128. The oblong slot 141 runs more than midway down the lateral margin 140, but
does not extend as far as the corner defined by the juncture of the lateral margin 140 and
the lower margin 136. The oblong slot 141 serves as a track for guiding the movement of
the swiveling plate 128 relative to a pivot pin 142 retained therein. As best shown in FIG
5C, the pivot pin 142 has a threaded top portion 143 and an unthreaded bottom portion 144
which is of larger diameter than the top portion 143. The bottom portion 144 is welded to
the wedge-like structure 96 at a site along the lateral triangular portion 120. The top
portion 143 of the pivot pin 142 is captively retained within the slot 141 by a washer 145, a
wave washer 146, and a nut 147. In other embodiments, the pivot pin 142 could be
attached to the wedge-like structure 96 at a different site, for instance, at a site located
along the lateral triangular portion 118. As explained in greater detail below, it is the
oblong slot 141 and pivot pin 142 arrangement which allows the swiveling plate 128 to

travel between a bolt-securing position 130 and a bolt-releasing position 132.
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[0077] A rather significant, elongated cutout 150 having a shape not unlike that of a
thumb when viewed in profile, is formed within the swiveling plate 128. The cutout 150
bites deeply into the lower margin 136 at a location roughly midway between the lateral
margins 138 and 140, and extends upwardly about halfway into the swiveling plate 128.
The shape of the cutout 150 can be seen to be defined substantially by edge portions 152,
154 and 156. The edge portion 152 extends from the lower margin 136 generally upwardly
and away from the lateral margin 140 in a manner that follows a large smoothly-radiused
contour. The edge portion 152 terminates where the semi-circular edge portion 154 begins.
The edge portion 156 extends downwardly from the edge portion 154 curving in gently
toward the lateral margin 138 as it nears the lower margin 136. The width of the cutout 150
is larger than the diameter of the threaded portion of a carriage bolt 180 of the bolt
assembly 68, but it is sized smaller than a flange nut 184 of the bolt assembly 68.

[0078] Referring to specifically FIG. 5A, when the swiveling plate 128 is in the bolt-
securing position 130, the pivot pin 142 is at the top end of the oblong slot 141, the
swiveling plate 128 is superimposed over the lower wall 124 of the wedge-shaped structure
96 such that it substantially overlaps with it and significantly occludes the central aperture
126 formed in the lower wall 124. As a result, the opening defined by the central aperture

126 is severely constricted, and is now reduced to the size of the cutout 150.

[0079] Referring specifically to FIG. 5B, to move the swiveling plate 128 to the bolt-
releasing position 132, the swiveling plate 128 is urged to slide upwards while being
pivoted in a clockwise direction approximately 45 degrees relative to a notional vertical
axis until the bottom end of the oblong slot 141 abuts the pivot pin 144. At that point the
swiveling plate 128 no longer occludes the central aperture 126 formed in the lower wall
124, leaving the opening defined by the central aperture 126 fully exposed to revert back to

its full size.

[0080] During assembly of the side tensioning system 20, the angle box 70 is placed on
the side plate 24 with the flange portions 98, 100, 102, 104, 106 and 108 abutting the outer
surface 56 of the side plate 24 or 26. The apertures adjacent each juncture 110 and 112 are
aligned with the apertures 74 of an aperture grouping in one of the side plate 24 and 26 and
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small bolts 114 are inserted through the aligned apertures such that the free ends protrude
beyond the outer surface 56 of the side plate 24. The free ends of the bolts 114 are then
secured with nuts 158. While the angle box 70 can be replaced in the event of excessive
wear and tear or damage, it is not intended that the angle box be detached from the side

plate 24 or 26 when replacing the screen media 22.

[0081] When the angle box 70 is mounted to the side plate 24, the aperture 126 in the
angle box 70 aligns with one of the apertures 72 in the side plate 24 or 26 along a line T
(shown in FIG. 6) which represents the direction of the tensioning force applied by the side

tensioning system 20.

[0082] Referring now to FIG. 7, the tensioning rail 52 is described. The tensioning rail
52 is a longitudinal sheet member 160 formed with a plurality of bent portions - namely,
first lower bent portion 162, second intermediate bent portion 164, a third intermediate
portion 166, and a fourth upper bent portion 168. The first lower bent portion 162 is
relatively short and can be seen to extend at a gentle incline upwardly toward the second
intermediate bent portion 164. When the tensioning system 20 is deployed, it is the
terminal end 170 of the first lower bent portion 162 that engages with the tensioning hook

42, 44 of the screen media 28.

[0083] At the juncture where the first lower bent portion 162 meets the second
intermediate bent portion 164, the sheet member 160 bends sharply upwards and away from
the first lower bent portion 162. The second intermediate bent section 164 is disposed
between the first and third bent portions 162 and 166. The third intermediate portion 166 is
the longest portion and it is formed by bending the sheet member 160 back in the direction
of the first lower bent portion 162. Defined in the third intermediate bent portion 166 at a
location slightly away from the site where the second and third bent portions 164 and 166
meet, are a plurality of square apertures (not shown). In this embodiment, the plurality of
square apertures includes four square apertures - the number of square apertures
corresponds to the number of bolt assemblies 68 included in the first tensioning assembly
90. The center-to center spacing between each square aperture is corresponds to the center-

to center spacing of the central apertures 72 formed in the side plate 24. The square
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aperture is sized to accommodate therein a portion of the bolt assembly 68 that has a

correspondingly square cross-section.

[0084] The sheet member 160 is bent one final time still towards the first lower bent
portion 162 to create the fourth upper bent portion 168. When the tensioning system 20 is
deployed, it is the terminal end 172 of the fourth upper bent portion 162 that bears against
the inner surface 58 of the side plate 24.

[0085] Referring now to FIGS. 7 and 8, the bolt assembly 68 includes a carriage bolt 180,
a half nut 182, a flange nut 184 and a shoulder bolt 186. The carriage bolt 180 has a
rounded bolt head 188, a neck portion 190 disposed immediately adjacent the bolt head 188
and a shank portion 192. The neck portion 190 has as square cross-section which is sized
to fit in the square apertures defined in the third intermediate bent portion 166 of the sheet
member 160. The shank portion 192 extends away from the neck portion 190. The shank
portion 192 is threaded along its entire length to allow the half nut 182 and the flange nut
184 to travel therealong. In this embodiment, the carriage bolt is 5.5 in. long and the
diameter of its shank portion 192 is 0.75 in. In other embodiments, a different size carriage

bolt could be used.

[0086] In contrast to the bolts used in some prior art side tensioning assemblies, the
carriage bolt 180 is formed with a blind threaded bore 206 which extends into the terminal
end 207 of shank portion 192. The blind bore 206 is adapted to receive a portion of the
shoulder bolt 186.

[0087] While it is generally preferred that a carriage bolt be used, in other embodiments,

different types of bolts could be used in the bolt assembly.

[0088] The half nut 182 serves to secure the carriage bolt 180 to the tensioning rail 52
and to ensure that when disconnecting the screen media from the side plates 24 and 26 for
replacement, the tensioning rail 52 remains adjacent the bolt head 188 and does not travel
along the carriage bolt 180. When assembling the bolt assembly 68 to the tensioning rail
52, the half nut 182 is tightened up against the neck portion 190. While it is generally
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preferred that the bolt assembly include the half nut 182, in certain alternative

embodiments, the half nut could be omitted from the bolt assembly.

[0089] As will be explained in greater, the flange nut 184 in collaboration with the
carriage bolt 180, the tensioning rail 52 and the angle box 70 serves to create the tension
that holds the screen media 22 in place between the side plates 22 and 24. More
specifically, the flange nut 184 can be made to travel along the threaded shank portion 192
of the carriage bolt 180 and urged to abut the swiveling plate 128 when it is in its bolt-
securing position 130. By tightening the flange nut 184, the carriage bolt 180 is placed in
tension and the tensioning rail 52 is further drawn into the side plate 24 causing the screen

media panel 28 to be more tautly held.

[0090] In this embodiment, the flange nut 184 replaces the separate washer and nut
arrangement used in known tensioning systems, thereby reducing the number of parts
which make up the fastening hardware of the tensioning system. The flange nut 184 is
sized smaller than the diameter of the central aperture 126 in the wedge-shaped structure 96
such that when the flange nut 184 is threaded onto the shank portion 192 and the swiveling
plate 128 is in its bolt-releasing position 132, the carriage bolt 180 can be easily pulled out
of the angle box 70. However, the size of the flange nut 184 is greater than the size of the
cutout 150 such when the bolt assembly 68 is fitted into the angle box 70 and the swiveling
plate 128 is in the bolt-securing position 130, the flange nut 184 blocks the carriage bolt
180 from being pulled out of the angle box 70. In this embodiment, the width of the flange
nut is 1.62 in. In other embodiments, the flange nut could be replaced with another suitable

nut or with a nut and a washer.

[0091] The shoulder bolt 186 includes a bolt head portion 194, a threaded shank portion
196 and an unthreaded shoulder portion 198 disposed between portions 194 and 196.
Integrally formed within the bolt head portion 194 is a hex socket 200. The bolt head
portion 194 is also provided with wraparound knurling 202. The diameter of the shoulder
portion 198 is smaller than that of the bolt head portion 194 such that it defines a flange
204. The diameter of the threaded shank portion 196 is smaller than that of the shoulder
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portion 198. The threaded shank portion 196 is sized to mate with the blind threaded bore
206 formed in the shank portion 192 of the carriage bolt 180.

[0092] With the diameter of the bolt head portion 194 being sized larger than the diameter
of the apertures (not shown) formed in the half nut 182 and the flange nut 184, when the
shoulder bolt 186 is attached to the carriage bolt 180, the flange 204 formed in the shoulder
bolt 186 prevents both the flange nut 184 from getting physically separated from the bolt
assembly 68. Should the the flange nut 184 become disengaged from the shank portion 192
of the carriage bolt 180, it would slide onto the shoulder portion 198 of the shoulder bolt
186 and be captively retained on the shoulder bolt 186 by the flange 204 defined by the bolt
head portion 194. As a further advantage, the shoulder portion 196 of the shoulder bolt 186
provides a structure about which the flange nut 18 may freely spin in the event that the tool
used to disengage the flange nut 184 continues to impart rotary motion to the flange nut 184

once it has become disengaged from the threaded shank portion 192 of the bolt 180.

[0093] As a result, this arrangement permits the tensioning rail 52 and fastening hardware
associated therewith to be removed or installed (as the case may be) as a single component
or unit, without having a plurality of loose parts floating around when replacing the screen
media 22 as is the case with prior art tensioning systems. Since the fastening hardware does
not need to be assembled or disassembled every time the tensioning assembly is installed or
removed, the deployment or removal process tends to be more streamlined and simplified.
Significant time savings can be realized. Moreover, because of such efficiencies, where a
tensioning system in accordance with the principles of the present invention is employed, it
is now possible for a single workman to carry out install or remove screen media. As an
additional benefit, since the fastening hardware is no longer physically separated from the
bolt assembly, it tends not to get lost and require replacement, leading to cost savings in

respect of spare parts.

[0094] The following is a short description of how the bolt assembly 68 attaches to the
tensioning rail 52. First, the carriage bolt 180 is inserted into one of the square apertures
(not shown) defined in the sheet member 160 until the bolt head portion 194 of the carriage
bolt 180 abuts the third intermediate bent portion 166 and the neck portion 190 is securely
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received in the square apertures. Thereafter, the half nut 182 is threaded onto the carriage
bolt 180 and urged to travel until it abuts the neck portion 190 of the carriage bolt. Next,
the flange nut 184 is threaded onto the carriage bolt 180. As a final step, the shoulder bolt
186 is fastened onto the terminal end 206 of the shank portion 192.

[0095] Having described all the components of the tensioning system 20, a description of
an exemplary deployment of the tensioning system 20 to retain the screen media 22
between the side plates 24 and 26 now follows with reference to FIGS. 9, 10A, 10B, 10C
and 11. As a preliminary step, the screen media panel 28 is laid onto of the deck frame (not
shown) of the vibrating-type screening machine (not shown) with its tensioning hooks 42
and 44 supported on the horizontal shelf 88 defined by the angle member 80 mounted to the
side plates 24 and 26. The swiveling plate 128 on each of the angle boxes 70 associated
with the side plates 24 and 26 is moved from its bolt-securing position 130 to its bolt-
releasing positions 132 so as to provide full access to the central aperture 126 (see FIG. 9).
Also, the flange nut 184 of each of the bolt assemblies 80 is threaded towards the shoulder
bolt 196. In FIGS. 9, 10A and 10B, the flange nut 184 is shown moved right up to the
terminal end 206 of the shank portion 192 for purposes of illustration. In practice, it may
not be necessary to move the flange nut 184 that far down the shank portion 192, provided
that sufficient clearance between the flange nut 184 and the wedge-like structure 96 can be

obtained when the bolt assemblies 68 are mated with the angle boxes 70.

[0096] The installation begins with positioning the tensioning rail 52 along with its
associated tensioning hardware (i.e. the four bolt assemblies 68) so that the bolt assemblies
68 are disposed opposite the apertures 72 in the side plate 24 and the carriage bolts 180 are
oriented downwardly in the direction of line T (shown in FIG. 6). Thereafter, the bolt
assemblies 68 are inserted through the aperture 72 in the side plate 24 so as to extend
through the space S (shown in FIG. 6) defined by the wedge-like structure 96 and project
out of the central apertures 126 formed in the angle boxes 70. As shown in FIG. 10A, in
this position, for each bolt assembly 68, the portion of the shank portion 192 carrying the
flange nut 184 and the shoulder bolt 196 protrudes beyond the lower wall 124 of the
wedge-like structure 96, thereby providing clearance between the wedge-like structure 96

and the flange nut 184.
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[0097] It should be mentioned that as bolt assemblies 68 are fitted through apertures 72
and 124, the tensioning rail 52 is brought closer to the inner surface 58 of the side plate 24.
The first lower bent portion 162 is received in the gap formed between the arms 46 and 48

of the tensioning hook 42.

[0098] Referring now to FIG. 10B, with the bolt assemblies 68 well positioned within the
angle boxes 70, the swiveling plate 128 of each angle box 70 is now moved from its bolt-
releasing position 132 to its bolt-securing position 130. More specifically, the swiveling
plate 128 is slid downwardly guided by the engagement of the walls of the oblong slot 141
with the pivot pin 142, while being rotated counter-clockwise about the pivot pin 142. As
this occurs, the cutout 150 is brought near the carriage bolt 180. The edges 152 and 156 of
the cutout 150 come into contact with the shank portion 192 of the carriage bolt 180 and
guide the movement of the swiveling plate 128 to the bolt-securing position 130. When in

this position, the semi-circular edge 154 serves as a stop for the shank portion 192.

[0099] The foregoing steps are then repeated to deploy the second tensioning assembly
92 associated with the side plate 26.

[00100] As a final step, the flange nut 184 in each bolt assembly 68 of the first and second
tensioning assemblies 90 and 92 is threaded towards its associated angle box 70 so that the
flange portion 208 of the flange nut 184 comes to bear against swiveling plate 128 (see
FIG. 10C). The flange nut 184 is further tightened until sufficient tension in the carriage
bolt 180 is created. As this occurs, the tensioning rail 52 forcefully engages the side plate
24 and the tensioning hooks 42, and similarly, the tensioning rail 54 forcefully engages the
side plate 26 and the tensioning hooks 44 (see FIG. 11). More specifically, in each case,
the terminal end 172 of the fourth upper bent portion 168 abuts the inner surface 58 of the
side plate 24 or 26 (as the case may be). Also, in each case, the terminal end 170 of the
first lower bent portion 162 bears against the intermediate portion 50 pulling the tensioning
hook 42 or 44 (as the case may be) towards the side plate 24 or 26. The tension created by
the tensioning assemblies 90 and 92 holds the screen media 22 tightly between the side
plates 24 and 26.
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[00101] In the embodiment shown in FIGS. 1 to 11 the tensioning assemblies 90 and 92
employ angle boxes 70 which are provided with swiveling plates 128 that serve to lock the
carriage bolts 180. The movement of the swiveling plates 128 combines sliding motion and
rotation. However, this need not be the case in every application. In other embodiments,
the swiveling plates could be replaced with different movable plates whose movement is
limited to translation only (i.e. sliding without any rotation or angular displacement). An
example of such an embodiment is illustrated in FIGS. 12 to 19 which show screen media
being held between two opposed side plates using a tensioning system generally designated
with reference numeral 220. This embodiment uses many of the same components as the
earlier described embodiment. To avoid unduly repeating descriptions of identical
components, where a component in this alternative embodiment is designated using the
same reference numeral as was used for the description of such component in the previous
embodiment, it will be understood that the component in the alternative embodiment is the
same as the corresponding component in the previous embodiment in all material respects,
such that the previous description of that component can be relied upon for the purposes of
explaining the alternative embodiment with any variations therefrom being set forth below.
With this in mind, it will be understood that tensioning system 220 ties screen media 22 to
the side plates 22 and 24.

[00102] The side tensioning system 220 can be seen to have a first tensioning assembly
222 associated with side plate 24 and a second tensioning assembly 224 associated with
side plate 26. The first tensioning assembly 222 includes a tensioning rail 52, a plurality of
bolt assemblies 68 and a corresponding plurality of angle boxes 226 (visible in FIG. 12).
Similarly, the second tensioning assembly 224 includes a tensioning rail 54, a plurality of
bolt assemblies 68 and a corresponding plurality of angle boxes 226 (visible in FIG. 14). In
the embodiment shown in FIG. 12, each tensioning assembly 222, 224 has four bolt
assemblies 68 and four angle boxes 226. In other embodiments, the tensioning assemblies

could be provided with a greater or lesser number of bolt assemblies and angle boxes.

[00103] With reference to FIGS. 15A, 15B, 15C and 16, the angle box 226 is now
described in greater detail. The angle box 226 resembles the angle box 70 in that it
possesses the roughly hexagonal, flanged, base portion 94 and the hollow, wedge like
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structure 96 which projects from the base portion 94. The difference between the angle box
226 and the angle box 70 lies in the fact that angle box 226 uses a different movable plate
than the swiveling plate 128 employed by angle box 70. In this embodiment the movable
plate is in the nature of a sliding plate 228 which may be moved between a bolt-securing

position 230 and a bolt-releasing position 232.

[00104] The sliding plate 228 has a vaguely rectangular footprint when viewed in plan,
which is defined by an upper margin 234, a lower margin 236 and opposed lateral margins
238 and 240 which run between the upper and lower margins 234 and 236, joining one to
the other. At a location adjacent the lateral margin 238 proximate to where the lateral
margin 238 meets the upper margin 234, a first narrow oblong slot 242 is cut into the
sliding plate 228. The first oblong slot 242 runs down almost the entire length of the lateral
margin 238, terminating at a location adjacent where the lateral margin 238 meets the lower
margin 236. The sliding plate 228 also has a second oblong slot 244 that is disposed
opposite the first oblong slot 242 and formed adjacent the lateral margin 240. The second
oblong slot 244 also runs from a location adjacent where the lateral margin 240 meets the
upper margin 234 to a location adjacent where the lateral margin 240 meets joins the lower
margin 236. Along most of their respective lengths, the first and second oblong slots 242
and 244 extend along plane P of the sliding plate 228 (shown in FIG. 19). However, the
paths of the oblong slots 242 and 244 deviate from the plane P where the sliding plate 228
is formed with an upwardly bent or angled portion 246. As best shown in FIG. 19, the
angled portion 246 commences roughly three-quarters of the way down the lateral margins
238 and 240 and terminates at the lower margin 236. Configured in this manner the lower

margin 236 is carried away from the plane P at an angle of 45 degrees.

[00105] The first and second oblong slots 242 and 244 define parallel tracks for guiding
the translational movement of the sliding plate 228 relative to first and second pins 248 and
250 retained therein, respectively. Each pin 248, 250 has a threaded top portion 252 and an
unthreaded bottom portion 254 which is of larger diameter than the top portion 252. The
bottom portion 254 of the pin 248 is welded to the wedge-like structure 96 at a site along
the lateral triangular portion 118. Similarly, the bottom portion 254 of the pin 250 is
welded to the lateral triangular portion 120 of the wedge-like structure 96. The top portion
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252 of each pin 248, 250 is captively retained within the slot 242, 244, respectively by a nut
256. As explained in greater detail below, it is the oblong slots 242 and 244 and the pins
248 and 250 which allow the sliding plate 228 to travel between a bolt-securing position
230 and a bolt-releasing position 232.

[00106] In the center of the angled portion 246, a large section of plate material is
removed to thereby define two spaced apart tabs 258 and 260 which accommodate the
bottom ends of oblong slots 242 and 244. The space G defined between the tabs 258 and
260 opens onto an elongated cutout 262 which cuts deeply into the sliding plate 228 at a
location adjacent the roughly midway between the lateral margins 238 and 240, and extends
upwardly about halfway into the main planar portion 264 of sliding plate 228. The shape of
the cutout 262 can be seen to be defined substantially by edge portions 266, 268 and 270.
Straight edge portion 266 and 270 are generally parallel to each other and are joined to each
other by the semi-circular edge portion 268. The width of the cutout 262 as measured
between the edge portions 266 and 270 is larger than the diameter of the threaded portion of
a carriage bolt 180 of the bolt assembly 68, but it is sized smaller than a flange nut 184 of
the bolt assembly 68.

[00107] Referring to FIG. 15A, when the sliding plate 228 is in the bolt-securing position
230, the pins 248 and 250 are at the top ends of the oblong slots 242 and 244, respectively,
the sliding plate 228 is superimposed over the lower wall 124 of the wedge-shaped
structure 96 such that it substantially overlaps with it and significantly occludes the central
aperture 126 formed in the lower wall 124. As a result, the opening defined by the central

aperture 126 is severely constricted, and is now reduced to the size of the cutout 262.

[00108] Referring to FIG. 15B, to move the sliding plate 228 to the bolt-releasing position
232, the sliding plate 228 is urged to slide upwards until the bottom ends of the oblong slots
242 and 244 abut the pins 248 and 250, respectively. At that point the sliding plate 228 no
longer occludes the central aperture 126 formed in the lower wall 124, leaving the opening
defined by the central aperture 126 fully exposed. It will be appreciated that as the sliding
plate 228 moves relative to the pins 248 and 250, the main planar portion 264 will move

generally parallel to the lower wall 124 of the wedge-like structure 96 until the angled
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portion 246 of the sliding plate 228 reaches the pins 248 and 250. At that stage, the main
planar portion 264 will adopt an angled orientation relative to the lower wall 124. When
the bottom ends of the oblong slots 242 and 244 make contact with the pins 248 and 250,
the main planar portion 264 hangs well over the pins thereby discouraging the sliding plate
228 from accidentally sliding back towards the bolt-securing position 230 by virtue of the

force of gravity alone.

[00109] During assembly of the side tensioning system 20, the angle box 226 is fastened to
the side plate 24 in the same manner as angle box 70, such that no further description is
required. When the angle box 226 is mounted to the side plate 24, the aperture 126 in the
angle box 226 aligns with one of the apertures 72 in the side plate 24 or 26 along a line T
(shown in FIG. 19) which represents the direction of the tensioning force applied by the

side tensioning system 220.

[00110] A description of an exemplary deployment of the side tensioning system 220 to
retain the screen media 22 between the side plates 24 and 26 now follows with reference to
FIGS. 17, 18A, 18B, 18C and 19. As a preliminary step, the screen media panel 28 is laid
onto of the deck frame (not shown) of the vibrating-type screening machine (not shown)
with its tensioning hooks 42 and 44 supported on the horizontal shelf 88 defined by the
angle member 80 mounted to the side plates 24 and 26. The sliding plate 228 on each of
the angle boxes 226 associated with the side plates 24 and 26 is moved from its bolt-
securing position 230 to its bolt-releasing positions 232 so as to provide full access to the
central aperture 126 (see FIG. 17). Also, the flange nut 184 of each of the bolt assemblies
80 is threaded towards the shoulder bolt 196.

[00111] The installation begins with positioning the tensioning rail 52 along with its
associated tensioning hardware (i.e. the four bolt assemblies 68) so that the bolt assemblies
68 are disposed opposite the apertures 72 in the side plate 24 and the carriage bolts 180 are
oriented downwardly in the direction of line T (shown in FIG. 19). Thereafter, the bolt
assemblies 68 are inserted through the aperture 72 in the side plate 24 so as to extend
through the space S (shown in FIG. 6) defined by the wedge-like structure 96 and project
out of the central apertures 126 formed in the angle boxes 226. As shown in FIG. 18A, in
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this position, for each bolt assembly 68, the portion of the shank portion 192 carrying the
flange nut 184 and the shoulder bolt 196 protrudes beyond the lower wall 124 of the
wedge-like structure 96, thereby providing clearance between the wedge-like structure 96

and the flange nut 184.

[00112] It should be mentioned that as bolt assemblies 68 are fitted through apertures 72
and 124, the tensioning rail 52 is brought closer to the inner surface 58 of the side plate 24.
The first lower bent portion 162 is received in the gap formed between the arms 46 and 48

of the tensioning hook 42.

[00113] Referring now to FIG. 18B, with the bolt assemblies 68 well positioned within the
angle boxes 226, the sliding plate 228 of each angle box 226 is now moved from its bolt-
releasing position 232 to its bolt-securing position 230. More specifically, the sliding plate
228 is slid downwardly guided by the engagement of the walls of the oblong slots 242 and
244 with the pin 248 and 250. As this occurs, the cutout 262 is brought near the carriage
bolt 180. The edges 266 and 270 of the cutout 262 come into contact with the shank
portion 192 of the carriage bolt 180 and guide the movement of the sliding plate 228 to the
bolt-securing position 230. When in this position, the semi-circular edge 268 serves as a

stop for the shank portion 192.

[00114] The foregoing steps are then repeated to deploy the second tensioning assembly
224 associated with the side plate 26.

[00115] As a final step, the flange nut 184 in each bolt assembly 68 of the first and second
tensioning assemblies 222 and 224 is threaded towards its associated angle box 226 so that
the flange portion 208 of the flange nut 184 comes to bear against moving plate 228 (see
FIG. 18C). The flange nut 184 is further tightened until sufficient tension in the carriage
bolt 180 is created. As this occurs, the tensioning rail 52 forcefully engages the side plate
24 and the tensioning hooks 42, and similarly, the tensioning rail 54 forcefully engages the
side plate 26 and the tensioning hooks 44 (see FIG. 19). More specifically, in each case,
the terminal end 172 of the fourth upper bent portion 168 abuts the inner surface 58 of the
side plate 24 or 26 (as the case may be). Also, in each case, the terminal end 170 of the

first lower bent portion 162 bears against the intermediate portion 50 pulling the tensioning
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hook 42 or 44 (as the case may be) towards the side plate 24 or 26. The tension created by
the tensioning assemblies 222 and 224 holds the screen media 22 tightly between the side
plates 24 and 26 and on the deck frame (not shown).

[00116] In the embodiment shown in FIGS. 12 to 19, the slidable plate 228 includes a
main planar portion 264 and an upwardly bent or angled portion 246. As mentioned above,
the configuration of the sliding plate 228 with an angled potion is advantageous in that,
when the sliding plate is in the bolt-releasing position 232, it tends to discourage the sliding
plate 228 from sliding back toward the bolt-securing position 230. While this feature may
be useful in certain applications, it need not be included in every embodiment where a
sliding plate is used. In certain embodiments this feature could be omitted. An example of
such an embodiment is shown in FIGS. 20A and 20B wherein an alternate angle box to

angle box 226 is designated generally with reference numeral 280.

[00117] The angle box 280 uses many of the same components as angle box 226 and angle
box 70. To avoid unduly repeating descriptions of identical components, where a
component in this alternative embodiment is designated using the same reference numeral
as was used for the description of such component in the preferred embodiment, it will be
understood that the component in the alternative embodiment is the same as the
corresponding component in the preferred embodiment in all material respects, such that
the previous description of that component can be relied upon for the purposes of

explaining the alternative embodiment with any variations therefrom being set forth below.

[00118] The angle box 280 resembles the angle boxes 70 and 226 in that it possesses the
roughly hexagonal, flanged, base portion 94 and the hollow, wedge like structure 96 which
projects from the base portion 94. In like fashion to angle box 226, the angle box 280 also
employs a movable plate in the nature of sliding plate 282 which is restricted to
translational movement only. The sliding plate 282 can be moved between a bolt-securing

position 284 and a bolt-releasing position 286.

[00119] The sliding plate 282 has a generally rectangular footprint when viewed in plan,
which is defined by an upper margin 288, a lower margin 290 and opposed lateral margins

292 and 294 which run between the upper and lower margins 288 and 290, joining one to
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the other. At a location adjacent the lateral margin 292 proximate to where the lateral
margin 292 meets the upper margin 288, a first narrow oblong slot 296 is cut into the
sliding plate 282. The first oblong slot 296 runs down almost the entire length of the lateral
margin 292, terminating at a location adjacent where the lateral margin 292 meets the lower
margin 290. The sliding plate 282 also has a second oblong slot 298 that is disposed
opposite the first oblong slot 296 and formed adjacent the lateral margin 294. The second
oblong slot 298 also runs from a location adjacent where the lateral margin 294 meets the
upper margin 288 to a location adjacent where the lateral margin 294 meets joins the lower
margin 290. In contrast to the first and second oblong slots 242 and 244 of slidable plate
228, the oblong slots 296 and 298 do not deviate from the plane P of the sliding plate 228
(see FIG. 20C). The slidable plate is not formed with a bent or angled portion such that it

extends along plane P along its entire extent.

[00120] The first and second oblong slots 296 and 298 define parallel tracks for guiding
the translational movement of the sliding plate 282 relative to first and second pins 300 and
302 retained therein, respectively. Each pin 302, 304 has a threaded top portion 306 and an
unthreaded bottom portion 308 which is of larger diameter than the top portion 306 (best
shown in FIG. 20C). The bottom portion 308 of the pin 300 is welded to the wedge-like
structure 96 at a site along the lateral triangular portion 118. Similarly, the bottom portion
308 of the pin 300 is welded to the lateral triangular portion 120 of the wedge-like structure
96. The top portion 306 of each pin 300, 302 is captively retained within the slot 296, 298,
respectively by a nut 310. The oblong slots 296 and 298 and the pins 300 and 302 which
the sliding plate 228 to travel between a bolt-securing position 284 and a bolt-releasing

position 286.

[00121] A rather significant, elongated cutout 312 is formed within the sliding plate 282.
The cutout 312 bites deeply into the lower margin 290 at a location roughly midway
between the lateral margins 292 and 294, and extends upwardly about halfway into the
sliding plate 282. The shape of the cutout 262 can be seen to be defined substantially by
edge portions 314, 316 and 318. Straight edge portion 314 and 318 are generally parallel to
each other and are joined to each other by the semi-circular edge portion 316. The width of

the cutout 312 as measured between the edge portions 314 and 318 is larger than the
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diameter of the threaded portion of a carriage bolt 180 of the bolt assembly 68, but it is
sized smaller than a flange nut 184 of the bolt assembly 68.

[00122] Referring specifically to FIG. 20A, when the sliding plate 228 is in the bolt-
securing position 284, the pins 302 and 304 are at the top ends of the oblong slots 296 and
298, respectively, the sliding plate 282 is superimposed over the lower wall 124 of the
wedge-shaped structure 96 such that it substantially overlaps with it and significantly
occludes the central aperture 126 formed in the lower wall 124. As a result, the opening
defined by the central aperture 126 is severely constricted, and is now reduced to the size of

the cutout 262.

[00123] Referring specifically to FIG. 20B, to move the sliding plate 282 to the bolt-
releasing position 286, the sliding plate 282 is urged to slide upwards until the bottom ends
of the oblong slots 296 and 298 abut the pins 300 and 302, respectively. At that point the
sliding plate 282 no longer occludes the central aperture 126 formed in the lower wall 124,
leaving the opening defined by the central aperture 126 fully exposed to revert back to its

full size.

[00124] The deployment of a tensioning assembly which includes angle boxes 280 is
carried out substantially as described in the context of the side tensioning system 220

shown in FIGS. 12 to 19, such that no additional description is required.

[00125] Other changes could be made to the movable plate of the angle box. For instance,
in alternative embodiments, the movable plate could be configured to slide laterally (i.e.
side-to side), diagonally, or in any direction, instead of an up and down to alternatively,
occlude or give full access to, the central aperture 126 in the wedge-like structure 96. In an
embodiment where the movable plate was configured to slide laterally, the slots formed in
the movable plate would be oriented horizontally instead of vertically. Alternatively,

movement of the movable plate could be restricted to rotational movement only.

[00126] In other embodiments, the movable plate could be hingedly connected to angle
box (or the wedge-like structure). In such an embodiment, the movable plate could be

pivoted about the hinge axis to move the plate from a bolt-securing position (wherein the
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movable plate is superimposed onto the lower wall 124 of the wedge-like structure 96) to a
bolt releasing position (wherein the movable plate is no longer superimposed onto the
lower wall 124). Conceivably, the movable plate could be connected to the angle box by
other means. For instance, it could be tied or tethered to the angle box with a cable or
leash. When in the bolt-releasing position, the plate could be strapped down to the angle
box at a location which does not interfere with access to the central aperture formed in the
wedge-like structure. When required, the plate could be moved to the bolt-securing position
where it partially obstructs the central aperture, engages the carriage bolt 180 and is acted

upon by the flange nut 184.

[00127] From the foregoing description, it will be appreciated that the tensioning system
fabricated in accordance with the principles of the present invention tends to be easy to
manufacture. Moreover, the configuration of a larger aperture in the angle box and the
provision of a movable plate which can be moved to partially obstruct or fully expose the
large aperture, along with the provision of a tension rail and bolt assembly which can be
installed or removed altogether without requiring assembly or disassembly (as the case may
be) of the fastening hardware, create a tensioning system that tends to be effective, simple

and quick to deploy even using a single workman.

[00128] All of the embodiments described above make use of an angle box provided with
a movable plate. However, the principles of the present invention could be applied
differently to similar advantage. For instance, in an alternative embodiment, it may be
possible to do away with the movable plate in favour of an angle box that is movable
relative to the side plate. This could be implemented in any number of ways. For example,
an angle box could be configured with a larger flange portion to accommodate horizontal or
vertical slots that receive pins which are attached to the side plate. In such an embodiment,
the slots would serve to guide the movement of the angle box relate to the side plate, in a
manner not dissimilar to that with which the first and second slots 242 and 244 defined in
the movable plate 228 guide the movable plate relative to the stationary angle box 226. In
such an embodiment, the central aperture would still be sized larger than the largest
width/diameter dimension of the bolt assembly. The aperture could remain circular or it

could have some other suitable shape, such as a keyhole-shape. Where the aperture is
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keyhole-shaped, it could be provided with a narrow opening communicating with a larger
opening - such that when the angle box is moved to its bolt-releasing position, the large
opening (which would be sized larger than the bolt assembly) would be aligned with the
bolt assembly and would allow the bolt assembly to be removed, and when the angle box is
moved to its bolt-securing position, the narrow opening (which would be sized smaller than
the bolt assembly) would be aligned with the angle box and would prevent the removal of

the bolt assembly when the angle box is fastened thereto.

[00129] FIGS. 22A, 22B and 23A to 23C illustrate another embodiment of a movable
angle box mountable to a side plate. In these drawings, the movable angle box is
designated generally with reference numeral 480. For the purposes of describing the
movable angle box 480, it will be necessary to describe its engagement with a side plate, a
tensioning rail and a bolt assembly. As these latter components are identical to the side
plate, tensioning rail and bolt assembly described earlier, they will be designated with the
same reference numeral and the previous description of these components can be relied
upon for the purposes of explaining this alternative embodiment with any variations
therefrom being set forth below. With this in mind, it will be understood that movable
angle box 480 forms part of a tensioning assembly that also includes a tensioning rail 52
and a bolt assembly 68. Moreover, the movable angle box 480 is engageable with the side

plate 24 and the bolt assembly 68.

[00130] Referring now specifically to FIG. 22A and 22B, the movable angle box 480 is
now described in greater detail. The angle box 480 has a roughly hexagonal, flanged, base
portion 482 which can be considered to form the back of the angle box and a hollow, wedge
like structure 484 which projects from the base portion 482 and is integrally formed
therewith, and can be understood to form the front of the angle box. The angle box 480 is
not fully closed, its back is open to allow access to the space (not visible) defined by the

wedge-like structure 484.

[00131] In this embodiment, the flanged base portion 482 is shown be distinct from the
wedge-like structure 484. This need not be the case in every application. In alternative

embodiments, the angle box could be formed without a defined flange portion. For
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example, it may be possible to replace the flange portion with mounting tabs or simply

configure the wedge-like structure to attach directly to the side plate.

[00132] The base portion 482 is generally similar to the base portion 94 of the angle box
70 in that it too is defined by a top flange portion 486, a bottom flange portion 488, a pair
upper lateral angled flange portions 490 and 492, and a pair of lower lateral angled flange
portions 494 and 496. The top flange portion 486 extends between the upper lateral flange
portions 490 and 492. The flange portions 490 and 492 extend downwardly away from the
top flange 486 in a diverging manner. The upper lateral flange portion 490 meets the lower
lateral flange portion 494 at a first juncture 498 and similarly, the upper lateral flange
portion 492 joins the lower lateral flange portion 496 at a second juncture 500. The bottom
flange portion 488 extends between the lower lateral flange portions 494 and 496. In
contrast to the bottom flange portion 100 of the base portion 94, the bottom plane portion
488 does not extend continuously, it is interrupted by a cutout 502 which bites into the

bottom flange portion 488 and extends substantially into the wedge-like portion 484.

[00133] Adjacent each juncture 498, 500, the base portion 482 has mounting pegs 504
formed on its front and rear faces (only the mounting pegs 504 on the front face of the base
portion 482 are visible in FIG. 22B). The mounting pegs 504 are mateable with the small
apertures 74 of an aperture grouping in the side plate 24 to attach the moveable angle box

480 to the side plate 24.

[00134] As best shown in FIG. 22A, the wedge-like structure 484 is defined by two,
spaced apart, lateral triangular portions 506 and 508, a relatively short, upper wall 510 and
a relatively long, lower wall 512. The lateral triangular portions 506 and 508 stand proud of
the base portion 482. The lateral triangular portion 506 bounds and joins the upper wall 510
and the lower wall 512 on one side, while the lateral triangular portion 506 bounds and
connects to the upper wall 510 and the lower wall 512 on the opposite side. The upper wall
510 extends forwardly of the base portion 482 at a slight decline angle as measured from a
notional horizon. The lower wall 512 meets with the upper wall 510 where the latter
terminates. The lower wall 512 extends downwardly from the upper wall 510 at a right

angle to join the base portion 482.
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[00135] Extending roughly three-quarters of the way up the lower wall 512, is the elongate
cutout 502. It opens onto, and provides access to, the space defined by the wedge-like
structure 484. The shape of the cutout 502 can be seen to be defined substantially by edge
portions 514, 516 and 518. Straight edge portion 514 and 518 are generally parallel to each
other and are joined to each other by the semi-circular edge portion 516. The width of the
cutout 502 as measured between the edge portions 514 and 518 is larger than the diameter
of the threaded portion of a carriage bolt 180 of the bolt assembly 68, but it is sized smaller
than a flange nut 184 of the bolt assembly 68.

[00136] The angle box 480 is further provided with means for tying the angle box 480 to
the side plate 24. In this embodiment such tying means are embodied in a tether or cable
520 that is attached at one end to the top flange portion 486 and anchored at the other end
to the side plate 24. The tether 520 ensures that when the movable angle box 480 is not
attached to the side plate 24 by way of its mounting pegs 504, it is nonetheless physically

connected to the side plate 24 and will not be otherwise lost or misplaced.

[00137] FIGS. 22A and 22B show the movable angle box 480 in a bolt-securing position
522. In this position, the movable angle box 480 is mounted to the side plate 24 with the
mounting pegs 504 of the movable angle box 480 mated with the apertures 74 formed in the
side plate 24. The lower wall 512 of the wedge-shaped structure 484 is arranged such that it
significantly occludes the aperture 72 formed in the side plate 24. As a result, the opening
defined by the aperture 72 is severely constricted, and is now reduced to the size of the
cutout 502. The cutout 502 is aligned with the aperture 74 along a line (similar to line T
shown in FIG. 11) which represents the direction of the tensioning force applied by the side

tensioning assembly employing the movable angle box 480.

[00138] FIG. 23A shows the movable angle box 480 in a bolt-releasing position 524. In
that position, the mounting pegs 504 are removed from the apertures 74 in the side plate 24.
The movable angle box 480 is displaced from the aperture 74 in the side plate 24 such that
it no longer occludes the aperture 74, leaving the opening defined by the aperture 74 fully

exposed and unobstructed.
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[00139] A description of an exemplary deployment of a tensioning assembly using a
movable angle box 480 now follows with reference to FIGS. 23A, 23B and 23C. As a
preliminary step, the movable angle box 480 is disengaged from the side plate 24 in that its
mounting pegs 504 are removed from the apertures 74 in the side plate 24, and the movable
plate is in a bolt-releasing position 524 so as to provide full access to the aperture 74 (see
FIG. 23A). Also, the flange nut 184 of each of the bolt assemblies 80 is threaded towards
the shoulder bolt 196.

[00140] The installation begins with positioning the tensioning rail 52 (not visible in FIGS.
23A, 23B and 23C) along with its associated bolt assembly. The bolt assembly 68 is
disposed opposite the aperture 72 in the side plate 24 and the carriage bolt 180 is oriented
downwardly. Thereafter, the bolt assembly 68 is inserted through the aperture 72 in the side
plate 24 so as to significantly project therefrom. As shown in FIG. 23 A, in this position, the
portion of the shank portion 192 carrying the flange nut 184 and the shoulder bolt 196
protrudes well beyond the side wall 24, thereby providing sufficient clearance to allow the
movable angle box 480 to be moved to its bolt-securing position 522 without interference

from the flange nut 184.

[00141] It should be mentioned that as bolt assembly 68 is fitted through the aperture 72,
the tensioning rail 52 is brought closer to the inner surface 58 of the side plate 24. The first
lower bent portion 162 is received in the gap formed between the arms 46 and 48 of the

tensioning hook 42,

[00142]) Referring now to FIGS. 23A and 23B, the movable angle box 480 is now
moved from its -bolt-réleasing’ position 524 to its bolt-securing position 522. More
specifically, the angle box 480 is"moved towards the ‘side plate 24 and positioned so
that the cutout 502 is disposed above the carriage bolt 180 in alignment with it.
Thereafter, the angle box is lowered so that the edges-514; 516 and 518 ‘guide the
movement of the angle-box 480 relative to the carriage bolt 180; with the semi-circular
edge 516 -serving as a stop for the shank portion 192: The mounting pegs 504 are then
aligned with the apertures 74 in the side plate 24 and urged to mate therewith.

Date Regue/Date Received 2022-06-06



CA 02926482 2016-04-08

-38 -

[00143] As a final step, the flange nut 184 in the bolt assembly 68 is threaded towards the
movable angle box 480 so that the flange portion 208 of the flange nut 184 comes to bear
against lower wall 512 of the angle box 480 (see FIG. 23C). The flange nut 184 is further
tightened until sufficient tension in the carriage bolt 180 is created. As this occurs, the
tensioning rail 52 forcefully engages the side plate 24 and the tensioning hook 42. The
terminal end 172 of the fourth upper bent portion 168 abuts the inner surface 58 of the side
plate 24 (similar to that which is shown in FIG. 11). Also, the terminal end 170 of the first
lower bent portion 162 bears against the intermediate portion 50 pulling the tensioning
hook 42 towards the side plate 24. The tension created by the tensioning assembly holds the
screen media 22 tightly to the side plate 24 and on the deck frame (not shown).

[00144] Although the foregoing description and accompanying drawings relate to specific
preferred embodiments of the present invention as presently contemplated by the inventor,
it will be understood that various changes, modifications and adaptations, may be made

without departing from the principles of the invention.
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WHAT IS CLAIMED IS:

1. A side tensioning assembly for retaining screen media to a side plate in a vibrating-type
screening machine, the side plate having an inner surface and an outer surface, the side

tensioning assembly comprising:

a tensioning rail mountable to the inner surface of the side plate and connectable to a

portion of the screen media;
at least one angle box mountable to the outer surface of the side plate; and

at least one bolt assembly for fastening the tensioning rail to the side plate and to the at
least one angle box; the at least one bolt assembly including a bolt connectable to the tensioning
rail, the side plate and the at least one of angle box, a nut threadably engaged with the bolt for
retaining the bolt to the at least one the angle box, and a shoulder bolt secured to a terminal end
of the bolt; the shoulder bolt being sized to prevent the nut from becoming physically separated
from the bolt;

the at least one angle box including an aperture defined therein sized to allow the bolt
assembly unobstructed passage therethrough, and a movable plate with a cutout formed therein;
the cutout being sized larger than the bolt but smaller than the nut; the movable plate being

movable between a bolt-securing position and a bolt-releasing position;

in the bolt-securing position, the movable plate partially occluding the aperture in the
angle box with the cutout aligned with the aperture in the angle box such that when the bolt is
tightly fastened to the angle box with the nut, the tensioning rail is drawn tightly against the inner

surface of the side plate thereby applying a tensile force to the portion of the screen media;

in the bolt-releasing position, the movable plate being positioned so as to provide
unobstructed access to the aperture in the angle box such that the bolt assembly can be detached

from the angle box without requiring disassembly of the bolt assembly.

2. The side tensioning assembly of claim 1 wherein the bolt is a carriage bolt.
3. The side tensioning assembly of claim 1 wherein the nut is a flange nut.
220347.00040/97639064.1
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4. The side tensioning assembly of claim 1 wherein:

the nut is a first nut; and

the side tensioning assembly further includes a second nut for securing the bolt to the

tensioning rail.

5. The side tensioning assembly of claim 4 wherein the second nut is a half nut.
6. The side tensioning assembly of claim 1 wherein the aperture in the angle box is circular.
7. The side tensioning assembly of claim 1 wherein the aperture in the angle box has a

shape selected from the group consisting of: (a) circle; (b) a square; (¢) a rectangle; (d) an oval,

and (e) an oblong.

8. The side tensioning assembly of claim 1 wherein movement of the movable plate relative
to the angle box is selected from the group consisting of: (a) translation; (b) rotation; and (c) a

combination of sliding and rotation.

9. The side tensioning assembly of claim 1 wherein the movable plate is slidable relative to
the angle box in a motion selected from the group consisting of: (a) side-to-side motion; (b) up

and down motion and (c¢) motion along a diagonal direction.

10.  The side tensioning assembly of claim 1 wherein the movable plate is hingedly connected

to the angle box.

11.  The side tensioning assembly of claim 1 wherein the movable plate is pivotally connected

to the angle box.

12 The side tensioning assembly of claim 1 wherein the movable plate is tethered to the

angle box.

220347.00040/97639064.1
Date Regue/Date Received 2022-06-06



-41 -

13.  The side tensioning assembly of claim 1 wherein:
the angle box includes first and second pins attached thereto; and

the movable plate has defined therein first and second, spaced apart slots, each
slot being configured to receive therethrough a respective one of the first and second pins; the

slots serving as a track to guide sliding movement of the movable plate relative to the angle box.

14.  The side tensioning assembly of claim 13 wherein the slots have an orientation selected
from the group consisting of: (a) a vertical orientation; (b) a horizontal orientation; and (c) a

diagonal orientation.

15.  The side tensioning assembly of claim 13 wherein the movable plate is generally planar

and the sliding movement of the movable plate is confined along the plane of the movable plate.
16.  The side tensioning assembly of claim 13 wherein:

the angle box includes a base portion and a wedge-shaped structure carried on the base

portion;

the wedge-shaped structure has an wall oriented on an angle through which the aperture

in the angle box is formed; and

the movement of the movable plate between the bolt-releasing position and the bolt-

securing position occurs generally parallel to the angled wall of the wedge-shaped structure.
17.  The side tensioning assembly of claim 13 wherein:

the angle box includes a base portion and a wedge-shaped structure carried on the base

portion;

the first and second pins being attached to one of the base portion and the wedge-shaped
structure.

18.  The side tensioning assembly of claim 13 wherein:

220347.00040/97639064.1
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the movable plate includes a first main planar portion and a second portion angled away

from the first main portion; and

the first and second slots extend through both the first and second portions of the

movable plate.
19.  The side tensioning assembly of claim 16 wherein:

the angle box includes a base portion and a wedge-shaped structure carried on the base

portion;

the wedge-shaped structure has an wall oriented on an angle through which the aperture

in the angle box is formed; and

when the movable plate is moved to its bolt-securing position, the first main planar

portion lies generally parallel to the angled wall of the wedge-shaped structure; and

when the movable plate is moved to its bolt-releasing position, the first main planar

portion has a skewed orientation relative to the angled wall of the wedge-shaped structure.
20.  The side tensioning assembly of claim 1 wherein:
the angle box includes a pin attached thereto; and

the movable plate has defined therein a slot configured to receive therethrough the pin;
the slot serving as a track to guide the sliding and the swiveling movement of the movable plate

relative to the angle box.

21. A side tensioning system for retaining screen media between opposed first and second
side plates in a vibrating-type screening machine, each side plate having an inner surface and an

outer surface, the side tensioning system comprising:

a first tensioning assembly operatively connectable to the first side plate; the first
tensioning assembly including a first tensioning rail mountable to the inner surface of the first
side plate and connectable to a first portion of the screen media, at least one angle box mountable

to the outer surface of the first side plate, and at least one bolt assembly for fastening the first

220347.00040/97639064.1
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tensioning rail to the first side plate and to the at least one angle box of the first tensioning

assembly; and

a second tensioning assembly operatively connectable to the second side plate; the second
tensioning assembly including a second tensioning rail mountable to the inner surface of the
second side plate and connectable to a second portion of the screen media, at least one angle box
mountable to the outer surface of the second side plate, at least one bolt assembly for fastening
the second tensioning rail to the second side plate and to the at least one angle box of the second

tensioning assembly; and

each bolt assembly including a bolt connectable to one of the first and second tensioning
rails, one of the first and second side plates and one of the angle boxes, a nut threadably engaged
with the bolt for retaining the bolt to one of the angle boxes, and a shoulder bolt secured to a
terminal end of the bolt; the shoulder bolt being sized to prevent the nut from becoming

physically separated from the bolt;

each angle box including an aperture defined therein sized to allow the bolt assembly
unobstructed passage therethrough, and a movable plate with a cutout formed therein; the cutout
being sized larger than the bolt but smaller than the nut; the movable plate being movable

between a bolt-securing position and a bolt-releasing position;

in the bolt-securing position, the movable plate partially occluding the aperture in the
angle box with the cutout aligned with the aperture in the angle box such that when one bolt of
the bolt assembly is tightly fastened to the angle box with one nut of the bolt assembly, one of
the first and second tensioning rails is drawn tightly against the inner surface of one of the first
and second side plates thereby applying a tensile force to one of the first or second portions of

the screen media;

in the bolt-releasing position, the movable plate being positioned so as to provide
unobstructed access to the aperture in the angle box such that the bolt assembly can be detached

from the angle box without requiring disassembly of the bolt assembly.

22. A vibrating-type machine comprising:
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a frame including a deck frame for supporting screen media;

a pair of spaced apart first and second side plates attached to the frame; each side plate

having an inner surface and an outer surface,
a mechanism for imparting vibratory movement to the frame;
screen media positionable between the first and second side plates;

a tensioning system for retaining screen media between the first and second side plates,

the side tensioning system having:

a first tensioning assembly operatively connectable to the first side plate; the first
tensioning assembly including a first tensioning rail mountable to the inner surface of the
first side plate and connectable to a first portion of the screen media, at least one angle
box mountable to the outer surface of the first side plate, and at least one bolt assembly
for fastening the first tensioning rail to the first side plate and to the at least one angle box

of the first tensioning assembly; and

a second tensioning assembly operatively connectable to the second side plate; the
second tensioning assembly including a second tensioning rail mountable to the inner
surface of the second side plate and connectable to a second portion of the screen media,
at least one angle box mountable to the outer surface of the second side plate, at least one
bolt assembly for fastening the second tensioning rail to the second side plate and to the

at least one angle box of the second tensioning assembly; and

each bolt assembly including a bolt connectable to one of the first and second
tensioning rails, one of the first and second side plates and one of the angle boxes, a nut
threadably engaged with the bolt for retaining the bolt to one of the angle boxes, and a
shoulder bolt secured to a terminal end of the bolt; the shoulder bolt being sized to

prevent the nut from becoming physically separated from the bolt;

each angle box including an aperture defined therein sized to allow the bolt

assembly unobstructed passage therethrough, and a movable plate with a cutout formed
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therein; the cutout being sized larger than the bolt but smaller than the nut; the movable

plate being movable between a bolt-securing position and a bolt-releasing position;

in the bolt-securing position, the movable plate partially occluding the aperture in
the angle box with the cutout aligned with the aperture in the angle box such that when
one bolt of the bolt assembly is tightly fastened to the angle box with one nut of the bolt
assembly, one of the first and second tensioning rails is drawn tightly against the inner
surface of one of the first and second side plates thereby applying a tensile force to one of

the first or second portions of the screen media;

in the bolt-releasing position, the movable plate being positioned so as to provide
unobstructed access to the aperture in the angle box such that the bolt assembly can be

detached from the angle box without requiring disassembly of the bolt assembly.

23. A side tensioning assembly for retaining screen media to a side plate in a vibrating-type
screening machine, the side plate having an aperture, an inner surface and an outer surface, the

side tensioning assembly comprising:

a tensioning rail mountable to the inner surface of the side plate and connectable to a

portion of the screen media;
at least one angle box connected to the outer surface of the side plate; and

at least one bolt assembly for fastening the tensioning rail to the side plate and to the at
least one angle box; the at least one bolt assembly including a bolt connectable to the tensioning
rail, the side plate and the at least one of angle box, a nut threadably engaged with the bolt for
retaining the bolt to the at least one the angle box, and a shoulder bolt secured to a terminal end
of the bolt; the shoulder bolt being sized to prevent the nut from becoming physically separated
from the bolt;

the at least one angle box including a cutout formed therein sized larger than the bolt but
smaller than the nut; the angle box being movable relative to the side plate between a bolt-

securing position and a bolt-releasing position;
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in the bolt-securing position, the angle box partially occluding the aperture in the side
plate with the cutout aligned with the aperture in the side plate such that when the bolt is tightly
fastened to the angle box with the nut, the tensioning rail is drawn tightly against the inner

surface of the side plate thereby applying a tensile force to the portion of the screen media;

in the bolt-releasing position, the angle box being positioned so as to provide
unobstructed access to the aperture in the side plate such that the bolt assembly can be detached

from the side plate without requiring disassembly of the bolt assembly.
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