Office de la Proprieté Canadian CA 2286431 C 2007/02/20

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 286 431
gr gfgamsg‘e ] 'f\rc‘j age”‘éy of ; 12y BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1999/10/14 (51) ClLInt./Int.Cl. BO7B 1/46 (2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 2000/05/09 (72) Inventeurs/Inventors:
“1; . HEYOB, WILLIAM W., US;
(45) Date de délivrance/lssue Date: 2007/02/20 BALLMAN. BRADY P.. US

30) Priorité/Priority: 1998/11/09 (US189,013
(30) Priorite/Friority ( 013) (73) Propriétaire/Owner:

ROTEX, INC., US
(74) Agent: MACRAE & CO.

(54) Titre : MECANISME ET METHODE DE SCELLEMENT DE TAMISEURS
(54) Title: SEALING MECHANISM AND METHOD FOR SCREENING MACHINES

S R

\

-

e

Ll 2 L L L b2 L 22 2 L 24 il Ll L L d d s dd L Ll X Lbdd L £ L

(57) Abréegée/Abstract:

A screen frame and screen are secured Into sealing engagement within a screening machine by a screen frame sealing
mechanism and method which allows the user to simultaneously raise an entire side of the screen frame into sealing engagement.
Advantageously, the entire screen frame can be raised into sealing engagement to prevent the escape of fine material being
screened and avoid metal-to-metal contact during the screening process from a single location.

SR SR VENEN

S TR

TR RN/
4

I*I - - o, B e
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca oric B w omE
OPIC - CIPO 191




CA 02286431 1999-10-14

SEALING MECHANISM AND METHOD FOR SCREENING MACHINES

Abstract of the Disclosure |

A screen frame and screen are secured into sealing
engagement within a screening machine by a screen frame sealing
mechanism and method which allows the user to simultaneously
raise an entire side 0} the screen frame into sealing engagement.
Advantageously, the entire screen frame can be raised into sealing

engagement to prevent the escape of fine material being screened

and avoid metal-to-metal contact during the screening process from a

single location.
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SEALING MECHANISM AND METHOD FOR SCREENING MACHINES

Background of the Invention

This invention relates to screening machines of the type
used to separate or classify mixtures of solid particles of different
sizes. The invention also relates to screening machines of the type

used for liquid/solid separations, i.e., for separating solid particles of

specific sizes from a liquid in which they are carried. More
particularly, the invention relates to a mechanism and method for
sealing components within the screening machine.

In screening machines of the type described, a screen
(which may be woven, an aperture plate or another design) is
mounted in what is often called a “screen frame" or “screen deck”
which includes a supporting peripheral frame around the perimeter of

the screen. Typically associated with this screen frame are other
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material handling elements which are moved with the screen frame

and form walls or partitions above or below the screen frame for

containing the liquid and/or particulate materials adjacent to the

screen and directing them to appropriate outlets. These elements

=

may comprise a top cover and a pan beneath the screen frame. In

the case of screening machines with multiple screens or deck units

’

spacer pans or frames are provided between the multiple screens.
The screen frames are often removed from the
screening machines for cleaning, replacement, readjustment or

installation of a screen of a different mesh size or the like. The

screen frame is releasably mounted to a carrier, frame, table or box
to which vibratory motion is imparted, typically by one or more
eccentric motors or other means of excitation. The carrier, frame,

table or box is referred to herein as a “vibratory carrier”. The
vibratory carrier may be moved in oscillatory, vibratory, gyratory,
gyratory reciprocating, fully gyratory, rotary or another type of
motion or combinations thereof, all of which are herein collectively
referred to as “vibratory” motion or variations of that term.

In large commercial screening machines, the weight of
the various components including the screen assembly carried by the

vibratory carrier, and the weight of the material being processed on
the screen assembly may total several hundred pounds or more. This

presents a very substantial inertial mass which resists the changes of
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motion applied thereto by the vibratory drive acting through the

vibratory carrier. As a result of these inertial forces, a relative motion

may exist between the vibratory carrier and the screen frame.

Typically, the screen frame and vibratory carrier are each constructed

e

of metal which could result in significant noise, wear or damage due

to the relative motion or rubbing action therebetween. The resulting
Impact forces between the screen frame and vibratory carrier
significantly increase the stresses on the components and reduce
their useful life.

Reducing the metal-to-metal contact minimizes the wear
on the various metal components and the noise associated with the
operation of the screening machine. In some screening machines, a
seal is provided between the screen frame and adjacent components
such as other screen frames or the vibratory carrier. The seal
prevents the escape of material from the screen frame and reduces
the detrimental metal-to-metal contact between the screen frame and
adjacent components. Currently, certain screen frame designs may
not be sealed or secured relative to the remainder of the screening
machine, particularly in larger screening machines. This results in the

above-described metal-to-metal contact between the screen frame

and the remainder of the screening machine and prevents the
screening of very fine material, such as sand or the like. The screen

frames in larger screening machines are typically inserted and/or
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removed from the machine in a generally horizontal direction typically

through an opening or slot at the head or foot end of the machine or

on the side of the machine. This method of installation and removal

of the screen frame is detrimental to known sealing arrangements

=

because a seal which would engage the screen frame could be torn

or damaged during the installation/removal of the screen frame. In
other screening machines, the screen frame is inserted vertically,

typically from the top of the machine.

One known sealing mechanism for screening machines

Is disclosed in U.S. Patent No. 5,226,546 which relates to a

pneumatic seal that is inflated to raise up the screen frame for
engagement with a seal. However, pneumatic systems such as
those shown in the identified patent often leak thereby lowering the
seal pressure. Furthermore, pneumatic systems require an air source
at the machine location and traditionally are only used with the
iInsertion/removal of the screen frame through the top of the machine
In a generally vertical direction. Furthermore, screening machines
with multiple screens and screen frames may require many or all of
the screen frames to be removed for access to an individual screen
frame. Furthermore, inspection of the resulting seal in pneumatic
systems is not readily available.

Known alternatives to pneumatic sealing systems for

screening machines include mechanical clamps or locks located at a
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number of spaced locations on the sides of the machine. One

example of this type of known mechanism is disclosed in U.S. Patent

No. 5,392,925. However, to clamp each of the screens in place, the

user must progressi\iely move along a first side of the machine
tightening and adjusting each of the individual mechanism and then
proceed to the opposite side of the machine and repeat the same
procedure. This mode of operation is inefficient, time consuming and
inconvenient for the user. Additionally, the user can not easily
Inspect the resulting seal when going from clamp site to clamp site in
such systems. Furthermore, the screen frames utilized in screening
machines with known mechanical sealing mechanisms must be
robust and heavy because they are supported at individual spaced
locations by the clamps.

Therefore, it is apparent that there is a need for a
sealing mechanism and method for screening machines which avoids
metal-to-metal contact between the screen frame and adjacent
components of the screening machine without the disadvantages

associated with known pneumatic or mechanical sealing systems.

Summary of the Invention

The present invention solves these and other problems
with known sealing mechanisms and methods for screening

machines. In a presently preferred embodiment, this invention is a
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sealing mechanism and method in which a screen frame, after it is
Installed either vertically through the top of the machine or

horizontally through an opening in the head or foot end of the

machine, is forced upwardly in a generally vertical direction into

=

contact with a seal mounted on the vibratory carrier.

Once it is inserted, the screen frame is supported on a
pair of screen frame lifting rails each located on one longitudinal side
of the screen frame. A seal bar is contained within each screen
frame lifting rail and includes a number of spaced ramps with inclined

ramp surfaces. A corresponding number of lifting links project

through the screen frame lifting rail for engagement and cooperation
with the inclined surfaces of the ramps.

An actuator in the form of a drive bolt is threadably
coupled to the seal bar and can be accessed by a user at the front

end of the screening machine. Rotation of the drive bolt actuator

translates the seal bar generally horizontally relative to the screen
frame lifting rail and associated links. As the seal bar is pulled in a
first direction by the drive bolt, the screen frame lifting rail is raised
as a result of the interaction between each lifting link and the
assoclated inclined surface of the ramps. As the lifting rail is raised,

the screen frame is likewise raised into a sealing engagement with

the seal and corresponding portions of the vibratory carrier. A screen



10

15

20

CA 02286431 1999-10-14

_7-
frame lifting rail, seal bar and actuator are preferably provided on
each longitudinal side edge of the screen frame.

Advantageously, the sealing mechanism and associated

method of this invention provide for the sealing of the screen frame

=

against the vibratory carrier or other adjacent structure of the

screening machine to inhibit or prevent detrimental metal-to-metal
contact and the escape of fine material located on the screen, such
as sand or the like, while still providing for the capability of Inserting
the screen frame horizontally through the end of the screening
machine. Moreover, the screen frames, when disengaged from the
seal, can be inserted and removed without detrimental damage to the
seal. Additionally, the sealing force is adjustable via the actuator and
a detent provided on the threaded drive bolt. Visual Inspection of the
seal during the raising of the screen frame is also possible to ensure
uniform and even sealing pressure against the vibratory carrier.

Importantly, the sealing mechanism of this invention can
be fully activated from one end of the machine only and does not
require the user to go from side to side to actuate individual sealing
mechanisms. Moreover, both sides of the screen frame can be raised
to a sealing engagement within seconds and the screen frame is

supported along its entire length at each longitudinal side by the
lifting rail so that the screen frames can be less robust or heavy for a

particular application. Additionally, the screen can be tensioned and
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retained in the screen frame by spring clips as is well known in the
art while still affording a positive sealing engagement with the

vibratory carrier.

e =

Brief Description of the Drawings

The objectives and features of the invention will become
more readily apparent from the following detailed description taken in
conjunction with the accompanying drawings in which:

Fig. 1 is a perspective view of an exemplary screening
machine;

Fig. 2 is a cross-sectional view taken along line 2-2 of
Fig. 1 showing a presently preferred embodiment of a sealing
mechanism of this invention:

Fig. 3 is an enlarged view of a portion of the sealing
mechanism of Fig. 2 showing an actuator, a seal bar and a lifting rail;

Figs. 4 and 4A are enlarged cross-sectional views taken
along line 4-4 of Fig. 3 showing the screen frame in non-sealing
engagement and sealing engagement, respectively, with a seal

mounted on a vibratory carrier of the screening machine: and

Fig. 5 is an enlarged view of the screen frame and

screen retained thereon by spring clips and of a horizontal restraint

coupling the screen frame to the vibratory carrier of the screening

machine.
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Detailed Description of the Invention

Referring to Fig. 1, an embodiment of a screening
machine 10 in which the present invention may be used is shown.

Screening machines of the type shown in Fig. 1 are sold
™
commercially as Megatex machines from Rotex, Inc. of Cincinnati,

Ohio, the assignee of this invention. However, this invention is not

limited to any particular type of screening machine design and the

™
Megatex machine of Fig. 1 is shown for illustrative purposes.

The screening machine 10 includes an inlet port 12 on
an inlet section 14 at the top of the machine 10 proximate a foot end
16 thereof. The screening machine also includes a top cover 18 in
the form of a plurality of roof panels. The particulate or other
material to be screened is féd into the inlet port 12 for screening and
processing by the machine 10. Downstream from the inlet port 12 is
a foreign material scalp 20 to remove and separate foreign material
from the matter to be screened. Located below the foreign material
scalp 20 is a front cover 22 at a head end 24 of the machine 10
which combines with a pair of opposed sidewalls 28 and an end wall

26 at the foot end 16 which is covered by one or more pivotally

mounted doors 30 at the foot end to define a screening chamber 32.
Positioned below the screening chamber 32 at the foot end 16 i1s a

discharge port 34 through which the material processed by the

screening machine 10 is discharged.
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The screening machine 10 of the type shown in Fig. 1 is

suspended by a plurality of cables 36 each of which pass through the

cpening in an eyebolt 38 which is threadably or otherwise secured to
one of four suspension brackets 40 mounted to the sidewall 28 of

the screening machine 10. The screening machine 10 is suspended

by the cables 36 to avoid loads on the floor (not shown) below the

machine and isolate vibrations due to the large size and mass of the
screening machine 10 of the type shown in Fig. 1.

The screening machine 10 is supported structurally by a
box frame 42 including upper and lower diamond-shaped sub-frames

44 connected together by a vertically oriented strut 46 on each side

of the screening machine 10. The screening machine 10 includes an
electric motor 48 attached to a motor mount 50 and supported on a
belt guard frame 52 below the machine 10. The motor 48 is coupled
by a belt (not shown) to a drive weight (not shown) supported on the
belt guard to impart an oscillatory, vibratory, gyratory, gyratory
reciprocating, fully gyratory, other motion or combinations thereof
(herein collectively referred to as “vibratory” motion or variations of
that term). In the specific case of the screening machine 10 of FIg.
1, the motion is gyratory.

Referring to Figs. 2-5, within the screening chamber 32

of the screening machine 10, one or more screens 54 are mounted in

a screen frame 56 to receive the material being screened from a feed
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chute 58 at the head end 24 of the machine 10. As shown in Fig. 2,

the screen 54 and screen frame 56 are mounted on slightly sloping

planes (approximately 6°) with the head end thereof being slightly

elevated relative to the foot end so that during the screening process

-

the material advances, generally by gravity, toward the foot or
discharge end of the machine 10. Even though the screen frame 506,
screen 54 and related structure of the screening machine are on a
slightly sloping plane, to provide a reference for the purposes of

clarity herein, the screen 54 and screen frame 56 will be considered

to define a generally horizontal plane and the direction perpendicular
or orthogonal to the screen frame will generally be referred to as a
vertical orientation, direction or attitude.

In a presently preferred embodiment, the screen frame
©6 is generally rectangular having a pair of spaced first and second
longitudinal sides 60 separated by a pair of spaced first and second
ends 62a, 62b proximate the head and foot end 24, 16 of the
screening machine 10, respectively. Advantageously, the screen 54
Is held in tension and mounted to the peripheral screen frame 56 by a
plurality of spring clips 64 as is well known in the industry (Fig. 5).
The spring clips 64 are generally U-shaped with a hook-shaped
portion 66 projecting from one end thereof that is seated within a
similarly shaped flange 68 extending around the upper edge of the

screen frame 56 (Figs. 4 and 4A). A tang 70 extends from the
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opposite end of the U-shaped spring clip 64 and is inserted through

an oval-shaped grommet 72 at the perimeter of the screen 54. The

ends of the U-shaped spring clip 64 are slightly compressed together

to thereby tension the screen 54 on the screen frame 56.

R

The present invention includes a screen assembly
sealing mechanism 74 as particularly shown in Figs. 2-4A. The
sealing mechanism 74 includes first and second operators 76, each
of which are substantially identical to one another but located along
either of the longitudinal sides 60 of the screen frame 56. Each
operator 76 includes a screen frame lifting rail 78, a seal bar 80
housed' within the screen frame lifting rail 78 and an actuator 82
accessible to a user of the screening machine 10 at the foot end 16
of the machine 10. Referring once again to Fig. 2, the screen frame
Is supported upon the screen frame lifting rail 78 whic_h has a
generally inverted U-shaped or open box-shaped configuration. The
screen frame lifting rail 78 extends substantially the entire
longitudinal length of one of the sides 60 of the screen frame 56.

The screen frame 56 is housed within and secured to a

vibratory carrier 84 which transmits the vibratory motion generated

by the vibratory drive or motor 48 to the screen frame 56, screen 54

and material being screened during operation of the screening
machine 10. In the particular embodiment of the screening machine

10 shown in Fig. 1, the entire machine 10 vibrates, gyrates or
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otherwise moves during operation. As such, the entire machine 10

shown in Fig. 1 is considered the vibratory carrier 84. Whereas, in

other screening machines, a box frame or other structure contains

the screen frame and screen and vibrates relative to the remainder of

Ao

5 the machine for the screening process and in those applications, the
box frame or similar structure will be considered the vibratory carrier.
The seal bar 80 IS supported along its length by a
plurality, three of which are shown in Fig. 2, of spaced inverted U-
shaped channel supports 86 that are preferably welded to the
10 sidewall 28 of the machine 10. The seal bar 80 includes a plurality
of ramps 88, each of which includes a ramp or cam surface 90 that
Is generally linear and inclined at an oblique angle relative to the
horizontal direction. Preferably, at least three ramps 88 as shown in
Fig. 2 and more preferably four ramps 88 are spaced generally
15 equally along the length of the seal bar 80. Each ramp 88 includes
the cam or ramp inclined surface 90 which is bounded at a lower end
by a generally horizontal well 92 and at an upper end by a generally
horizontal apex 94. Adjacent to the well 92 is a generally vertical

detent 96 and adjacent to the apex 94 is a notch 98 in the seal bar

20 80.

Proximate the foot end 16 of the screening machine 10,
each seal bar 80 includes a block 100 having a threaded bore 102

that engages a threaded portion 104 of a shaft 106 of the bolt
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actuator 82 for the sealing mechanism operator 76. A head 110 of

the bolt actuator 82 projects through the foot end wall 26 of the

screening machine 10 as shown particularly in Fig. 3. A stop nut

112 is welded or otherwise secured to the shaft 106 of the bolt

-

actuator 82 internal to the screening machine 10. A bushing 114 is
seated within an opening in the wall 26 of the screening machine 10

and has a central aperture through which the shaft 106 of the bolt

actuator 82 extends. The stop nut 112 acts as a detent and is
secured between the block 100 of the seal bar 80 and the bushing

114,

A plurality of links 116 preferably equal in number to the
ramps 88 of each operator 76 extend between the spaced sidewalls
of the screen frame lifting rail 78. Each link 116 is positioned to
engage the cam or ramp inclined surface 30 of one of the ramps 88
on the seal bar 80 for movement there along. The links 116 may be
cylindrical rods mounted, welded or otherwise secured between the
sidewalls of the screen frame lifting rail 78 or more simply a bolt or
other member extending through aligned holes in the sidewalls of the

screen frame lifting rail 78.

Referring to Figs. 4 and 4A, the screen frame 56 has a
lower flange 118 which rests upon the screen frame lifting rail 78.
The vibratory carrier 84 includes a seal retaining bracket 120 to

which a preferably D-shaped EPDM seal 122 is secured. The seal
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122 preferably extends at least the entire length of the associated

side 60 of the screen frame 56. The bracket 120 includes a

downwardly turned flange 124 that is welded or otherwise secured
to the sidewall 28 of the screening machine 10. A downwardly
turned protective flange 126 is formed along the terminal edge of the
bracket 120 so that when the screening machine 10 is in operation
and the screen frame 56 has been lifted by the screen frame Iifting |
rail /8 into sealing engagement with the vibratory carrier 84, material
being screened on the screen 54 is prevented from escaping the
screen frame 56. Furthermore, the protective flange 126 protects
the seal 122 from dust or other contaminants during operation of the
screening machine.

The screen frame 56 is raised into sealing engagement
with the vibratory carrier 84 and seal 122 in Fig. 4A showing the
seal 122 in a compressed configuration. The screen frame 56 is
lowered out of sealing engagement as shown in Fig. 4 and the
vertical travel in a presently preferred embodiment between the
configurations of Figs. 4 and 4A is approximately three-quarters of
an inch. Referring once again to Figs. 2 and 3, the screen frame 56
as shown in Fig. 3 is similar to that of Fig. 4 without the screen
frame 56 in sealing engagement with the seal 122 and vibratory

carrier 84; whereas, the screen frame 56 has been raised into sealing

engagement in Fig. 2 similar to that shown in Fig. 4A.
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Advantageously, the screen frame 56 is installed in a

generally horizontal direction through an opening 128 at the foot end

16 of the machine 10 as shown in Fig. 3 without interference by or

damage to the seal 122. Alternatively, the screen frame 56 could be

b

inserted in a vertical direction through the top of a screening

machine of a different design.
Once installed, the screen frame 56 is raised into sealing

engagement by a user solely from the foot end of the machine 10 as
follows. The actuator 82 located at the foot end 16 of the machine
10 Is rotated in a first direction thereby drawing the seal bar 80
toward the foot end 16 of the machine 10. Continued rotation of
the threaded bolt actuator 82 advances the seal bar 80 toward the
foot end 16 of the machine 10 thereby translating the seal bar 80
relative to the screen frame lifting rail 78 and associated links 116.
The screen frame lifting rail 78 and associated links 116 are
restrained from moving horizontally. As such, the seal bar 80 moves
In a generally horizontal direction relative to the screen frame lifting
rail 78 thereby advancing each link 116 along the associated inclined
cam or ramp surface 30 of each ramp 88 and consequently raising
the screen frame lifting rail 78 in a generally vertical direction.

Movement of the screen frame lifting rail 78 upwardly in a generally

vertical direction therefore raises the screen frame 56 likewise

upwardly in a generally vertical direction into sealing contact with the
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seal 122 mounted on the bracket 120 of the vibratory carrier 84 as

shown particularly in Figs. 2 and 4A. It should be appreciated that

modifications to this design which, for example, move the lifting links

116 horizontally relative to stationary ramps 88 are within the scope

-

of this invention.

A user conveniently raises an entire side 60 of the
screen frame 56 into sealing engagement through each of the

Individual cooperating ramp and link combinations of the operator 76.

Similarly, the entire screen frame 56 is raised into sealing
engagement solely by use of each actuator 82 at the foot end 16.
Furthermore, the sealing force between the seal 122 on the vibratory
carrier 84 and the screen frame 56 is adjustable depending upon the
amount of rotation of the threaded drive bolt actuator 82 and the
amount of vertical travel of the screen frame lifting rail 78 and screen
frame 56. A maximum amount of horizontal travel for the seal bar
80 and consequently the upward vertical movement of the screen
frame lifting rail 78 and the screen frame 56 is limited by the detent
stop nut 112. In other words, continued rotation of the actuator
drive bolt 82 is prevented once the leading edge of the block 100 on
the seal bar 80 contacts the stop nut 112 thereby preventing further

movement of the seal bar 80 relative to the screen frame lifting rail

78 and vertical upward movement of the screen frame 586.
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Conveniently, the entire screen frame 56 can be lifted
along both of the sides 60 thereof by a user from a single location,

the foot end 16 of the screening machine 10 by actuation of the

drive bolt actuators 82. This avoids the need for the user to go from

-

side to side along the length of the machine 10 to actuate individual
clamping or screening mechanisms as in known systems. As the
actuator 18 is being rotated to raise the screen frame lifting rail 78
and screen frame 56 into sealing engagement with the seal 122 in
the vibratory carrier 84, a user can visually inspect the contact
between the seal 122 and the screen frame 56 to ensure proper
sealing engagement.

The links 116 interact with the inclined cam or ramp
surfaces 90 of each ramp 88 and the ease of movement of the links
116 along the inclined surfaces 90 is enhanced by reducing the
friction between the two components. The link and ramp
engagement is a presently preferred feature of the invention,
although other arrangements are possible within the scope of this
Invention. Other designs may include non-linear or arcuate cam
surfaces, a single ramp which engages each of the links of the
sealing mechanism operator whereby only a portion of that ramp Is
engaged by the link as a ramp surface for that individual link or

Interacting inclined ramp surfaces to name but a few of the possible

modifications.
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Once the screen frame lifting rail 78 lifts the screen
frame 56 into sealing engagement, a bolt 130 and cooperating nut
108 or other mechanical fastener secures an outwardly turned flange
132 at the foot end 16 of the screen frame 56 to an outwardly

4w

turned flange 134 on the foot end wall 26 of the screening machine

10 as shown in Figs. 2 and 3. The bolt 130 and nut 108 maintain
the screen frame 56 in sealing engagement, prevent possible
downward vertical movement of the screen frame 56 out of sealing
engagement with the seal 122 and minimize the load on the links
116 and cooperating ramps 88 of the sealing mechanism 74 during
operation of the screening machine 10.

To remove, replace or inspect the screen 54 in the

screening machine 10, the bolt 130 and nut 108 are removed from
the cooperating flanges 132, 134. Reverse rotation of each drive
bolt actuator 82 advances the seal bar 80 towards the head end 24
of the screening machine 10 thereby translating the seal bar 80 and
associated cam or ramp surfaces 90 horizontally relative to the
screen frame lifting rail 78 and links 116. As a result, the links 116
advance downwardly toward the well 92 of each ramp 88 thereby

lowering the screen frame lifting rail 78 and the screen frame 56

supported thereon out of sealing engagement with the seal 122

mounted on the vibratory carrier 84.
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To prevent the block 100 from threadably disengaging

from the shaft 106 of the actuator 82, the vertically oriented detent

96 is located at the well 92 of each ramp 88 to limit movement of

the link 116 relative to the seal bar 80. Preferably, the detent 96 is
located at least at each of the ramps 88 closest to the block 100.
Once again, the screen frame 56 can be lowered out of
sealing engagement with the seal 122 and corresponding portions of
the vibratory carrier 84 by a user at the foot end 16 of the screening
machine 10. To minimize dust and other contaminants fouling the
threads of the bolt 82 and the interaction between the threaded drive -
bolt 82 and the block 100, a brush seal 136 is mounted to the block
100 at the leading end thereof to brush or clean the threads as the
drive bolt 82 is rotated and the block 100 advances or translates
along the length of the threaded section 104 of the drive bolt 82.
Similarly, the terminal end of the drive bolt 82 is captured or sealed
within the drive block 100 to prevent dust or other contaminants
from entering the drive block 100 and fouling the threads. During
lowering of the screen frame 56, rotation of the actuator drive bolt
82 does not back out the drive bolt 82 from the block 100 because
of the stop nut 112 which limits the translation of the drive bolt 82

thereby moving the seal bar 80 threadably engaged through the block

100 in a horizontal direction. Advantageously, the stop nut 112
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allows for faster lowering of the screen frame 56 and screen frame
lifting rail 78.

Referring to Fig. 5, a horizontal restraint 138 is

preferably provided at the head end 24 of the screen frame 56 and

An

front panel 22 of the screening machine 10. The horizontal restraint
138 includes a bifurcated guide 140 having a pair of spaced

members 142 preferably welded to the interior surface of the front

panel 22 of the screening machine 10. The leading edges of each
member 142 are preferably triangular-shaped and guide or direct a
pair of spaced braces 144, 146 on the screen frame 56 during
horizontal insertion of the screen frame 56 into the screening
machine 10. The spaced braces 144, 146 are separated by an
elastomer damper 148 or the like positioned therebetween. One of
the spaced braces 144 is welded or otherwise secured to the screen
frame bottom flange 132 and the opposing brace 146 is secured by a
bolt 150 or other mechanical fastener extending through the braces
144, 146 and the elastomer damper 148. As such, the brace 148 is
movable relative to the screen frame 56 and opposing brace 146
when the screen frame 56 is being inserted horizontally, it is aligned

within the horizontal plane and centered in the screening machine 10
as the braces 144, 146 are forced between the bifurcated members

142 of the guide 140. As such, the brace 146 deflects toward the

attached brace and compresses the elastomer damper 148 and
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snugly seating the braces 144, 146 between the bifurcated members

142 of the guide 140. The triangular or sloped configuration of the

leading edge of the members 142 of the guide 140 assists in

centering the braces 144, 146 and attached screen frame 56 relative

to the screening machine 10. Nevertheless, the horizontal restraint

138 permits vertical movement of the screen frame 56 and braces
144, 146 relative to the guide and vibratory carrier 84 during raising

r lowering of the screen frame 56 or lifting rail 78.

From the above disclosure of the general principles of
the present invention and the preceding detailed description of at
least one preferred embodiment, those skilled in the art will readily
comprehend the various modifications to which this invention Is

susceptible. Therefore, we desire to be limited only by the scope of

the following claims and equivalents thereof.
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CLAIMS:
1. A screening machine compnsing;:

a vibratory carrier;

a vibratory drive operatively coupled to the vibratory carrier for
imparting vibratory motion to the vibratory carrier;

a screen assembly including at least one screen mounted to a peripheral
screen frame having spaced first and second sides and a first end, the screen
assembly being selectively coupled to the vibratory carrier so that the vibratory
motion is transmitted to the screen assembly; and

a screen assembly sealing mechanism which selecﬁvely moves the screen
frame into and out of sealing engagement with the corresponding portions of
the vibratory carrier, the screen assembly sealing mechanism including a first
operator on the first side of the screen frame and a second operator on the
second side of the screen frame spaced from the first side, the operators
including at least one actuator being accessible to a user and located at the first
end of the screen frame, each of the operators having a plurality of cam surfaces

and a plurality of links spaced along the associated side of the screen frame,

each link engaging one of the cam surfaces;

wherein upon actuation of each of the operators via the actuator at the
first end the associated cam surfaces and links are translated relative to one
another to thereby seal the associated side of the screen frame to the

corresponding portions of the vibratory carrier.

2. The screening machine of claim 1 wherein the screen frame is generally

rectangular.
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3.  The screening machine of claim 1 further comprising:

a plurality of spring clips tensioning the screen within the screen frame.

4. The screening machine of claim 1 further comprising:

a horizontal restraint operatively coupling the screen frame to the
vibratory carrier to position the screen frame relative to the vibratory carrier
within a generally horizontal plane while permitting generally vertical

movement of the screen frame relative to the vibratory carrier.

5. The screening machine of claim 4 wherein the horizontal restraint is

located at a second end of the screen frame opposite from the first end.

6. The screening machine of claim 1 wherein the cam surfaces of the

operators each further comprise a ramp with a ramp surface inclined relative to

a generally horizontal plane.
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7. The screening machine of claim 1 wherein each of the operators further
comprise:
a seal positioned between at least one of the first and second sides of the

screen frame and the corresponding portions of the vibratory carrier;

an elongate seal bar extending proximate one of the sides of the screen
frame and being operatively coupled to the actuator for generally horizontal
movement relative to the screen frame, the cam surfaces of the operator being

spaced along the elongate seal bar; and

a lifting rail positioned beneath one of the sides of the screen frame and
including the plurality of the links, each of the links engaging one of the cam
surfaces of the seal bar so that upon actuation of the operator the seal bar and

the associated cam surfaces translate relative to the lifting rail and the

associated links to raise and lower the screen frame into and out of sealing

engagement, respectively, with the vibratory carrier.

8. The screening machine of claim 7 wherein the seal is mounted on the
vibratory carrier.
Q. The screening machine of claim 7 wherein the actuator is a rational

member threadably coupled to the seal bar.

10.  The screening machine of claim 1 further comprising:

a detent on each of the operators to limit the movement of the links

relative to the cam surfaces.
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11.  The screening machine of claim 1 wherein a sealing force of each of the

operators 1s adjustable.
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12. A screening machine comprising:

a vibratory carrier;

a vibratory drive operatively coupled to the vibratory carrier for
imparting vibratory motion to the vibratory carrier;

a screeh assembly including at least one generally rectangular screen
mounted to a peripheral generally rectangular screen frame having spaced first
and second sides and spaced first and second ends, the screen assembly being
selectively coupled to the vibratory carrier so that the vibratory motion is
transmitted to the screen assembly;

a seal mounted on the vibratory carrier and positioned between at least
the first and second sides of the screen frame and corresponding portions of the
vibratory carrier; and

a screen assembly sealing mechanism which selectively moves the screen
frame into and out of sealing engagement with the corresponding portions of
the vibratory carrier, the screen assembly sealing mechanism including a first
operator extending the length of the first side of the screen frame and a second
operator extending the length of the second side of the screen frame, each of the
operators including an actuator being accessible to a user and located at the first
end of the screen frame, each of the operators having an elongate seal bar
operatively coupled to the actuator for generally horizontal movement relative

to the screen frame, the elongate seal bar of each operator including a plurality

of spaced ramp surfaces, each operator further including a lifting rail positioned
beneath one of the sides of the screen frame and having a plurality of links, each
of the links engaging one of the ramp surfaces of the seal bar;

wherein upon actuation of each of the operators via the actuators at the

first end of the seal bar the ramp surfaces translate relative to the lifting rail and
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associated links to raise and lower the screen frame into and out of sealing

engagement, respectively, with the seal and the vibratory carrier.

13.  The screening machine of claim 12 further comprising:

a horizontal restraint located at a second end of the screen frame
opposite from the first end and positioning the screen frame relative to Fhe
vibratory carrier within a generally horizontal plane while permitting generally

vertical movement of the screen frame relative to the vibratory carrier.

14.  The screening machine of claim 13 wherein each of the actuators is a
rotational member threadably coupled to the seal bar and further includes a

detent to limit the movement of the links relative to the ramp surfaces.
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15. A sealing mechanism for a screening machine having a vibratory drive
operatively coupled to a vibratory carrier for imparting vibratory motion to the
vibratory carrier, the screening machine including a screen assembly including
at least one screen mounted to a peripheral frame having spaced first and
second sides and a first end, the screen assembly being selectively coupled to the
vibratory carrier so that the vibratory motion is transmitted to the screen
assembly, the sealing mechanism comprising:

a seal positioned between at least the first and second sides of the screen
frame and corresponding portions of the vibratory carrier; and

a first operator on the first side of the screen frame and a second operator
on the second side of the screen frame spaced from the first side, the operators
selectively moving the screen frame into and out of sealing engagement with the
corresponding portions of the vibratory carrier and including at least one
actuator being accessible to a user and located at the first end of the screen
frame, each of the operators having a plurality of cam surfaces and a plurality of
links spaced along the associated side of the screen frame, each link engaging
one of the cam surfaces;

wherein upon actuation of each of the operators via the actuators at the
first end the cam surfaces and associated links are translated relative to one
another to thereby seal the associated side of the screen frame to the

corresponding portions of the vibratory carrier.

16.  The sealing mechanism of claim 15 further comprising a horizontal
restraint operatively coupling the screen frame to the vibratory carrier to

position the screen frame relative to the vibratory carrier within a generally
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horizontal plane while permitting generally vertical movement of the screen

frame relative to the vibratory carrier.

17.  The sealing mechanism of claim 16 wherein the horizontal restraint is

located at a second end of the screen frame opposite from the first end.

18.  The sealing mechanism of claim 15 wherein the cam surfaces of the
operators each further comprise a ramp with a ramp surface inclined relative to

a generally horizontal plane.
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19.  The sealing mechanism of claim 15 wherein each of the operators fturther
comprise:
an elongate seal bar extending the length of one of the sides of the screen
frame and being operatively coupled to the actuator for generally horizontal

movement relative to the screen frame, the cam surfaces of the operator being

spaced along the elongate seal bar; and

a lifting rail positioned beneath one of the sides of the screen frame and
including a plurality of the links, each of the links engaging one of the cam
surfaces of the seal bar so that upon actuation of the operator the seal bar and
cam surfaces thereof translate relative to the lifting rail and the associated links
to raise and lower the screen frame into and out of sealing engagement,

respectively, with the vibratory carrier.

20. The sealing mechanism of claim 19 wherein the seal is mounted on the

vibratory carrier.

21.  The sealing mechanism of claim 19 wherein the actuator is a rotational

member threadably coupled to the seal bar.

22,  The sealing mechanism of claim 15 further comprising:

a detent on each of the operators to limit the movement of the links

relative to the cam surfaces.

23.  The sealing mechanism of claim 15 wherein a sealing force of each of the

operators 1s adjustable.
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24. A method of sealing a screen frame having a screen within a screening

machine, the method comprising the steps of:

inserting the screen frame and screen within a vibratory carrier of the
screening machine, the vibratory carrier imparting vibratory motion to the
screen frame and the screen during use of the screening machine, a seal being
positioned between at least first and second spaced sides of the screen frame

and corresponding portions of the vibratory carrier;

actuating a mechanical sealing mechanism having portions extending
along the length of the first and second sides of the screen frame from a first end

of the screen frame to selectively move the screen frame into and out of sealing

engagement with the vibratory carrier and the seal; and

translating a plurality of cam surfaces of the sealing mechanism relative
to a corresponding plurality of links, each of the links being associated with one
of the cam surfaces to thereby move the screen frame generally vertically

relative to the corresponding portions of the vibratory carrier and into and out

of sealing engagement therewith.

25. The method of claim 24 wherein the screen frame is inserted generally

horizontally into the vibratory carrier.

26. The method of claim 24 wherein the screen frame is inserted generally

vertically into the vibratory carrier.

27.  The method of claim 24 wherein substantially the entire first and second
sides of the screen frame are raised vertically into sealing engagement with the

seal mounted on the vibratory carrier.
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28. The method of claim 24 further comprising:

restraining movement of the screen frame relative to the vibratory carrier

within a generally horizontal plane; and

centering the screen frame relative to the vibratory carrier within the

generally horizontal plane.

29. The method of claim 28 wherein the restraining and centering does not

inhibit movement of the screen frame relative to the vibratory carrier in a

generally vertical direction.

30. The method of claim 24 further comprising:

tensioning the screen within the screen frame with spring clips.

31.  The method of claim 24 further comprising:

adjusting a sealing force of the mechanical sealing mechanism from the

first end of the screen frame.

32. The method of claim 24 wherein the actuating comprises rotation of a

threaded member coupled to the cam surfaces of the sealing mechanism.
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