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(87) Abstract

A screen assembly (10) for a vibratory screening machine (31) including a frame (11) in the nature of a plate having spaced apertures
(19) therein, spaced frame members (20, 21) on opposite sides of the apertures (19), a screen (24) formed in an undulating shape having
substantially parallel ridges (25) with downwardly sloping sides (27), troughs (29) formed between the downwardly sloping sides for
conducting material which is being screened, undersides (34) on the troughs, bonds (35) for securing the undersides of the troughs to the
spaced frame members which are located on opposite sides of the apertures, and channels (22, 23) at the sides of the plate for securing the
frame (11) to a vibratory screening machine (31).

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.
AT Austria GB United Kingdom MR Maaritania
AU Australia GE Georgia MW Malawi
BB Barbados GN Guinea NE Niger
BE Belgium GR Greece NL Netherlands
BF Burkina Faso HU Hungary NO Norway
BG Bulgaria IE Ireland NZ New Zealand
BJ Benin IT Italy PL Poland
BR Brazil JP Japan PT Portugal
BY Belarus KE  Kenya RO  Romania
CA Capada KG Kyrgystan RU Russian Federation
CF Central Africas Republic KP Democratic People's Republic sD Sudan
CG Congo of Korea SE Sweden
CH Switzerland KR Republic of Korea Si Slovenia
CI Cote d'Ivoire KZ Kazakhstan SK Slovakia
CM  Cameroon LI Licchtenstein SN Senegal
CN China LK Sri Lanka ™D Chad
(o] Czechoslovakia LU Luxembourg TG Togo
Ccz Czech Republic LV Latvia T Tajikistan
DE  Gemany MC  Monaco TT Trinidad and Tobago
DK Denmark MD Republic of Moldova UA Ukraine
ES Spain MG Madagascar Us United States of America
FI Finland ML Mali Uz Uzbekistan
FR France MN Mongolia VN Viet Nam
GA Gabon




WO 94/15724 PCT/US94/00243

10

15

20

25

30

35

SCREEN ASSEMBLY FOR VIBRATING SCREENING MACHINE

BACKGROUND OF THE INVENTION

The present invention relates to an improved
screen assembly for a vibrating screening machine and to an
improved method of screening material.

By way of background, 1in the screening of
material on conventional flat screens which are mounted on
a curved bed of a vibratory screening machine, the material
being screened tends to migrate toward the lower sides of
the screens. This lessens the efficiency of the screening
operation.

SUMMARY OF THE INVENTION

It is the object of the present invention to

provide an improved screen assembly for a vibrating screen-
ing machine which causes the material which is being
screened to pass substantially in rows across the screen,
without migrating toward the sides of the screen.

Another object of the present invention is to
provide an improved screen for a vibratory screening
machine which possesses more surface area than a flat
screen and thus is more efficient in the amount of screen-
ing which it can perform per unit of time.

A further object of the present invention is to
provide an improved screen assembly for a vibratory screen-
ing machine which is 1less susceptible to <c¢logging or
blinding because of the fact that the screen is of an
undulating ridged configuration and thus the material being
screened generally impinges the screen at an angle, and not
perpendicularly.

Yet another object of the present invention is
to provide an improved screen assembly which is of
sufficiently rigid and strong construction so that it will
be able to sustain the high G forces to which it 1is
subjected, notwithstanding that the major part of the

screen portion of the screen assembly is spaced from its
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supporting frame. Other objects and attendant advantages
of the present invention will readily be perceived
hereafter.

The present invention relates to a screen
assembly for a vibratory screening machine comprising a
frame, a plurality of apertures in said frame, spaced frame
members on opposite sides of said plurality of apertures, a
screen formed in an undulating shape with elongated
substantially parallel ridges having downwardly sloping
sides, troughs formed between said downwardly sloping sides
for conducting material which is being screened, undersides
on said troughs, securing means for securing said under-
sides of said troughs to said spaced frame members on the
opposite sides of a plurality of said apertures, and means
for securing said frame to a vibratory screening machine.

The present invention also relates to a method
of screening material comprising the steps of providing a
screen assembly having a frame with an undulating screen
secured to said frame, said undulating screen having ridges
and troughs and having first and second opposite ends on
said ridges and troughs, depositing material to be screened
proximate firsé ends of said ridges and troughs, and
oscillating said screen assembly substantially only in a
direction lengthwise of said ridges and troughs to cause
said material deposited proximate said first ends of said
ridges and troughs to travel lengthwise of said ridges and
troughs toward said second ends of said ridges and troughs
which are opposite to said first ends.

The various aspects of the present invention
will be more fully understood when the following portions
of the specification are read in conjunction with the
accompanying drawings wherein.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a-plan view of one embodiment of the

improved screen assembly of the present invention with

portions broken away to show the various layers thereof;
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FIG. 2 1is a fragmentary enlarged perspective
view taken substantially in the direction of arrows 3-3 of
FIG. 1;

FIG. 3 is an end elevational view taken
substantially in the direction of arrows 3-3 of FIG. 1;

FIG. 3A is a fragmentary cross sectional view
taken substantially along line 3A-3A of FIG. 1 with parts
omitted in the interest of clarity;

FIG. 3B is a fragmentary enlarged Cross
sectional view taken substantially along line 3B-3B of FIG.
1;

FIG. 4 is an enlarged fragmentary cross
sectional view taken substantially along line 4-4 of FIG.
1;

FIG. 5 is a «cross sectional wview taken
substantially along line 5-5 of FIG. 4;

FIG. 6 is a plan view of a plurality of screen
assemblies of FIG. 1 shown in alignment, as they would be
on the bed of a vibratory screening machine;

FIG. 7 is a fragmentary end elevational view
taken substantially in the direction of arrows 3-3 of FIG.
1 and showing, in addition, portions of the vibrating
screen machine which support the screen asssembly;

FIG. 8 1is a fragmentary perspective view of
another embodiment of the present invention;

FIG. 9 is a fragmentary view of still another
embodiment of the present invention;

FIG. 10 is a fragmentary perspective view of yet
another embodiment of the present invention;

FIG. 11 is a fragmentary perspective view of
still another embodiment of the present invention;

FIG. 12 is a fragmentary plan view of another
embodiment of the present invention;

FIG. 13 is a fragmentary enlarged <cross
sectional view taken substantially along line 13-13 of FIG.
12;
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FIG. 14 is a fragmentary cross sectional view
taken substantially along line 14-14 of FIG. 13;

FIG. 15 is a fragmentary enlarged view of the
end of the screen assembly taken substantially in the
direction of arrows 15-15 of FIG. 12;

FIG. 16 is a fragmentary cross sectional view
taken substantially along line 16-16 of FIG. 15;

FIG. 17 is a fragmentary plan view of a mold
which is used in the process of sealing the open ends of
the ridges of the screen;

FIG. 18 is a fragmentary cross sectional view
taken substantially along line 18-18 of FIG. 17; and

FIG. 19 is a fragmentary perspective view of the
open ends of the ridges being sealed.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
One embodiment of the improved screen assembly

10 is shown in FIGS. 1-8, and it includes a frame in the
form of a perforated metal plate 11, such as steel or any
other suitable metal, having a first pair of opposite edges
12 and 13 and a second pair of opposite edges 14 and 15 and
an upper surface 16 and a lower surface 17. Plate 11
includes apertures 19 which are bordered by elongated metal
strip-like portions or members 20 which extend between
edges 12 and 13 and by shorter strip-like portions 21 which
extend lengthwise between elongated strip-like portions 20.
The openings 19 are formed by a punching operation and are
quadrangles of approximately 1 inch square with rounded
corners but they may be any other desired shape or size.
Strip-like portions 20 and 21 are approximately 1/10 of an
inch wide, but they may be of any desired width. The
length of plate 11 between edges 12 and 13 may be approxi-
mately 3 1/2 feet and its width between edges 14 and 15 may
be approximately 2 1/2 feet, and it may have a thickness of
about 1/16 of an inch. However, it will be appreciated
that the size of plate 11 may vary as required to fit
different machines. The width of each opening 19 is a

small fraction of the 1length of the plate between
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edges 12 and 13, The same 1is true of the relationship
between the height of openings 19 and the width of the
plate between edges 14 and 15. Channel-shaped members 22
and 23 are constructed as shown in FIG. 3B and are welded
to plate 11 at edges 12 and 13, respectively. More speci-
fically, channel-shaped member 23 is bent to the shape
shown in FIG. 3B from a single piece of metal and its ends
26 and 28 are oriented in bracketing relationship to the
edge of plate 11 and are welded thereto. Channel-shaped
member 22 is of the same construction and is welded to
plate 11 in the same manner. The foregoing description of
plate 11 1is essentially set forth in U.S. Patent No.
4,575,421, As will be apparent hereafter, any suitable
plate or any suitable frame which provides the frame
portions or members to which a screen can be attached may
be utilized.

In accordance with the present invention, the
screen 24 is corrugated in the sense that it is formed in
an undulating triangular shape having elongated substan-
tially triangular parallel ridges 25 with downwardly
sloping sides 27. Troughs 29 are formed between the
downwardly sloping sides for conducting material which is
being screened in the direction of arrow 30 (FIGS. 1 and 6)
across the width of the screen in substantially parallel
rOws . This prevents the material being screened from
gravitating toward the sides 12 and 13 when the screen
assembly 10 is mounted in bowed condition on a vibratory
screening machine 31, as schematically depicted in FIG. 7.

The screen 24 includes a coarse support screen
32 having bonded thereto a fine screening screen 33.
Coarse screen 32 may be anywhere between 4 and 24 mesh, or
any other suitable size. The fine screening screen 33 may
be between 50 and 400 mesh or any other suitable size. The
coarseness of the support screen and the fineness of the
fine screening screen which are used in any application

would depend on the material being screened, and whether
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screening screen 33 is bonded to the coarse support screen
32 at points where their wires intersect by a suitable
adhesive such as epoxy. In addition, wherever the apices
34 (FIGS. 4 and 5) cross over elongated frame members 20,
they are adhesively bonded thereto by epoxy. Thus, there
will be a bond to thereby firmly secure screen 24 to plate
11 so that it can withstand the high G forces to which it
is subjected. Thus, for example, there will be bonds at
points such as 35 (FIG. 5). However, any other suitable
securing arrangement for rigidly securing screen 24 to
plate 11 may be used.

The screen 24 1is formed on a brake to the
triangular shape shown after screens 32 and 33 are bonded
to each other. In the present instance, the sides 27
extend at a 45° angle to plate 11 and thus the angle
between sides 27 will be 90°. However, sides 27 can extend
at any desired angle relative to each other. Additionally,
the undulating shape need not be triangular but it may be
sinusoidal or any other suitable cross sectional configura-
tion which will provide elongated substantially parallel
ridges with troughs therebetween. Thus, the vertices at
the lowermost portions of the troughs 29 need not be a
sharp angle as shown but can be curved.

The supporting screen 32 need be sufficiently
strong to maintain the integrity of the undulating shape to
bear the brunt of any rocks and heavy debris to which the
screen 1is subjected. Furthermore, the coarse support

screen 32 need be of a sufficiently close mesh so as to

30 prevent tearing of the screening screen 33 which lies on

35

top of it.

The sides 14 and 15 of plate 11 are formed into
triangles 37 and 37', respectively, which are bent up at a
right angle to the main body of the plate, and the edges of
the triangles 37 are sealed, as by adhesive or welding, to
the end edges 38 of the undulating ridges at 39 to thereby
completely close the ends of ridges 25. This prevents the
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material from being screened from entering the openings
closed by triangles 37. Any other suitable arrangements
can be utilized for blocking the ends of the ridges 25.

The screen assembly 10, in addition to
channeling screening material through troughs 29, also
provides a greater screening surface than a flat screen,
such as shown in Patent No. 4,575,421. In this respect,
depending on the triangular configuration, the screening
area is a multiple of the screening area of the screen
shown in the prior patent. In the specific embodiment
shown where the sides 27 are at an angle of 45° to the
plate, the screen has approximately 1.8 times the screening
area of a flat screen. In addition, because the sides 27
are at an angle and because the oscillation of the screen
is in a vertical direction, there is less blinding because
the particles which are moved up and down hit the screening
screen 33 at an angle rather than perpendicularly, as would
be the case with a flat screen. In operation, the parti-
cles do not gravitate into the bottoms of the troughs 29
but they are distributed along the sides 27. It is
actually the sides 27 which guide the particles in the
direction of the troughs 29.

In FIG. 6 there is a schematic showing of three
screens 10 in perfect alignment with each other, that 1is,
the troughs 29 of each of the screens and the ridges 24 of
each of the screens are in alignment so that the material
to be screened which is traveling in the direction of arrow
30 will pass from one screen to the next without being
obstructed by the ends of the screens which are blocked by
triangles 37 and 37°'.

The screen assembly 10 can be mounted in a
vibrating screening machine 31 by means of elongated
channel-shaped drawbars 40 and 41 which engage channels 22
and 23, respectively, and are drawn up by means of nut and
bolt assemblies 42 and 43, respectively, as is well known
in the art. Screen assembly 10 rests on a frame (not fully

shown) having a plurality of elongated members 44 and 45
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extending parallel to channels 22 and 23. 1In its operative
position, screen assembly 10 is bowed slightly so that its
center along a line parallel to edges 12 and 13 is higher
than the outer edges 12 and 13, as is well known. However,

5 the screen assembly 10 can be mounted in any other manner
by any other type of mounting arrangement, depending on the
machine in which it 1is used. In addition, in certain
instances, the screen assembly 10 may be mounted flat or,
if a different type of frame is utilized rather than the

10 plate 11, the frame may be mounted in any suitable manner,
depending on the machine.

In use, the screen assembly 10 may be inclined
downwardly from upper edge 15 to lower edge 14 or it may be
horizontal, or it may be inclined upwardly from edge 15 to

15 edge 14. Material is fed onto the screen at edge 15 and it
passes toward edge 14 as screen assembly 10 is vibrated in
the conventional manner. 1In this respect, the vibration is
an oscillation in the plane of the direction of arrows 30
(FIGS. 1 and 6), that is it is in the same direction as the

20 flow of the material which is being screened. More speci-
fically, the oscillation is in a forward and rearward
direction coupled with an up and down motion, but there is
no appreciable sidewise motion. The oscillation is
effected under high G forces between about 2G and 9G,

25 depending on the material being screened. It is for this
reason, namely, the high G forces that the frame 11 has to
be sufficiently strong, and the support screen 32 has to be
sufficiently strong to support the expanses of screening
screen 33 bonded thereto, and support screen 32 has to be

30 bonded at multiple points along its length to prevent it
from being detached from the plate 11 during oscillation.

Another embodiment of the improved screen
assembly is shown in FIG. 8. Screen assembly 10a utilizes
a metal frame 50 consisting of a rectangular outer frame 51

35consisting of two tubular members 52 and two tubular
members 53. Tubular frame members 54 extend lengthwise
between and are suitably secured to the two members 53 and
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tubular members 55 extend 1lengthwise between and are
suitably secured to tubular members 54. Adjacent tubular
members 55 are not aligned with each other, so that
screened material will not travel along one member 55 onto
another member 55. A screen 24 is provided having a coarse
screen 32 with a fine screen 33 bonded thereto, as
described in FIGS. 1-8. Screen 24 is adhesively bonded to
tubular members 54. The frame members 54 and 55 define
apertures 56 therebetween through which screened material
passes after it has been screened by screen 24, Suitable
channels, such as 22 and 23 (FIGS. 1-8), may be welded to
frame members 53 for mounting screen assembly 1l0a on a
vibratory screen machine, or any other suitable mounting
arrangement can be used. The screen assembly 1l0a is suited
for mounting on a vibratory screening machine having a flat
bed, considering that the tubular frame 51 is not flexible
like plate 11 of FIGS. 1-8. It 1is to be noted that
triangular plates, such as 37 of FIGS. 1-8, cannot be used
to block off the ends of the ridges 25 but other blocking
arrangements, such as described hereafter with other
embodiments, can be used. While the frame 50 has been
described above as being fabricated of tubular members, it
will be appreciated that under certain circumstances it may
be fabricated of solid rods if the weight is not excessive.

Another embodiment 10b is shown in FIG. 9. This
embodiment includes a perforated plate which may be
identical to plate 11 of FIGS. 1-8 and which has suitable
channels, such as 22 and 23, affixed thereto for mounting
the screen assembly 10b on a vibratory screening machine.
In this embodiment, a coarse screen 32' and a fine screen
33' are bonded, as by epoxy adhesive, to a perforated plate
57 having apertures 59 therein. Plate 57 and screens 32°
and 33' are bent into an undulating shape having ridges 25°'
and troughs 29'. The troughs 29' terminate at apices 34'.
The undeisides of apices 34' are welded or otherwise
suitably bonded at spaced locations along their lengths to
plate 11 in the same manner described above relative to
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FIGS. 2-8. Plate 11 may include bent up triangles 37 for
blocking the ends of ridges 25 in the same manner described
above relative to ¥IGS. 2-8. The purpose for utilizing a
perforated plate 57 is to lend strength to the screens 32
and 33' against deformation by rocks. 1In this embodiment,
if desired, only one screening screen may be bonded to
plate 57 if plate 57 lends sufficient support to it. 1In
fact in any of the embodiments, a single screen can be
bonded to the frame at various points along the lengths of
the troughs if the screen is sufficiently strong to with-
stand the forces which are applied to it, and this would
generally apply to screens which have relatively large wire
sizes, such as screens which are between about 10 and 50
mesh which will not distort excessively when subjected to
the forces produced by the vibratory screening machine.

In FIG. 10 a further modified screen assembly
10c is shown. This assembly may take the form of any of
the preceding screens except that it does not have the
folded-up triangular -ends 37 for blocking the openings to
ridges 25. Instead, both screens 32 and 33 are bent over
at the ends of the ridges 25 to form a cover 60 by joining
portions 61 and 62 by a seam 63, which may be formed by
adhesive or welding or brazing or in any other suitable
manner. The lowermost side of cover 60 is sealed to plate
11 along joint 66. This arrangement for sealing the ends
of ridges 25 may be utilized in any of the preceding
embodiments 10, 10a and 10b.

In FIG. 11 a further modified screen assembly
10d is shown which utilizes a triangular plastic insert 65
to seal the end of ridges, such as 25. The plastic insert
can consist of a triangular portion 67 having flanges 69
and 70, respectively, which are placed in contiguous abut-
ting lapped relationship with the inner end edge surfaces
of plate 11 and ridges 25, respectively. Suitable adhesive
or sealant, such as epoxy, bonds flanges 69 and 70 in
position. Plastic plates 65 may be utilized in any of the

preceding embodiments.
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In FIGS. 12-19 a preferred embodiment of the
present invention is disclosed. This embodiment comprises
a screen assembly 10' which includes a frame in the form of
a perforated metal plate 11 which may be identical to plate
11 described above with respect to FIGS. 1-8, and accord-
ingly the same numerals will be applied to this plate, and
a description will be omitted at this point in the interest
of brevity. It will be understood that the numerals on
this plate which are identical to the numerals of the plate
of FIGS. 1-8 represent identical elements of structure.

The screen assembly 10' of FIGS. 12-19 differs
from the preceding embodiment shown in FIGS. 1-8 in that
the corrugated screen 75 of screen assembly 10' is of an
undulating curved shape rather than an undulating triangu-
lar shape. In addition, it possesses three layers of
screening instead of the two layers shown in FIGS. 1-8.
More specifically, the screen 75 comprises a base screen
77, an intermediate screen 79 and an uppermost screen 80.
These screens are formed into an undulating curved shape
which includes curved ridges 76 and curved troughs 78.
Screens 77, 79 and 80 are bonded to each other by epoxy at
their contacting areas, that is, where the wires of each
screen contact the wires of the screen which is contiguous
thereto. The undersides 82 of the troughs 78 are bonded to
plate 11 by epoxy wherever they cross portions 20 and 21 of
plate 11. Base screen 77 is in the nature of a supporting
screen and it may have a mesh size of between about 3 mesh
and 8 mesh. The intermediate screen 79 may have a mesh
size of between 30 mesh and 325 mesh. The uppermost screen
80 is of finer mesh than intermediate screen 79 and it may
have a mesh size of between 40 mesh and 400 mesh. Prefer-
ably the intermediate screen 79 should be two U.S. sieve
sizes coarser than the uppermost screen 80.

The open ends of the ridges 76 of screen 75 are
sealed or blocked by polyurethane caps 83 which are molded
into place. To accomplish this, a screen assembly consist-

ing of plate 11 with screen 75 bonded thereto is oriented
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vertically, and an end of the screen is placed into a mold
84. In this mold, the screen 75 is placed in contiguous
abutting complementary relationship with curved surface 85,
and the edge of plate 11 is placed in abutting relationship
with edge 87 of the mold. The end surfaces of the screen
75 and plate 11 are placed in abutting relationship with
the planar bottom 89 of the mold, and the channel-shaped
side edges 12 and 13 of plate 11 are placed in mating
openings 90 of the mold 84. Liquid polyurethane is then
pumped into the open end of each ridge to the proper depth
by inserting the pump 86 through the aperture 19 in the
plate 11 which is proximate to the open end of the ridge 76
which 1is to be blocked, and the 1liquid polyurethane is
filled to the proper depth in the mold. This is shown in
FIG. 18. The polyurethane penetrates the screen 75 and
also adheres to the plate 11, and after the polyurethane
solidifies, a cap 83 is firmly bonded to the open end of
each ridge 76. The caps 83, in addition to serving their
blocking function, also rigidize the edges of the screen
75.

Since screen 75 is of curved shape, its crests
81 are rounded, as compared with the pointed crests or
apices of the triangular screen of FIGS. 1-8. Also, the
apices 82 at the undersides of troughs 78 are rounded which
provides more contact area with plate 11 than is possible
with the apices 34 of the triangular screen of FIGS. 1-8.
The undersides 82 of troughs 78 are bonded to the contact-
ing portions of plate 11 by means of epoxy, as noted
above. Since apices 82 have an effective wider tread than
apices 34 of FIGS. 1-8, more secure bonding is obtained
wherever the contact exists. Additionally, the rounded
crests or apices 81 provide longer life because there are
no acute stress areas due to sharp bends. Additionally,

the screen according to FIGS. 12-19 provides improved

35 performance because the material which is being screened

does not slide sideways as rapidly from the curved crests

or apices 81 and because there 1is a broader base at
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the bottoms 83 of the curved troughs and thus less clog-
ging.

A screen which has proved satisfactory in
operation had the following dimensions: The plate 11 had
the dimensions set forth above relative to FIGS. 1-8. The
base screen 77 was 4 mesh, the intermediate screen 79 was
180 mesh and the uppermost screen 80 was 200 mesh. Curved
screen 75 had a dimension of 1.6 inches between cycles,
that is 1.6 inches between adjacent crests and 1.6 inches
between the bottom of adjacent troughs. Also, the radii at
the bottoms of the troughs was 1/4 inch and the radii at
the crests 81 was 1/2 inch. The height of the ridges from
plate 11 to the tops 81 was one inch. It will be appreci-
ated that the curvature may be of any desired dimension
which will provide the proper results.

The use of a triple layer consisting of screens
77, 79 and 80 produces certain advantages. The base screen
77 provides rigidity without significantly blocking the
openings in the two screens 79 and 80 which lie above it.
Intermediate screen 79 provides support to uppermost screen
80 and it in turn is supported by base screen 77.

While the preferred way of blocking the open
ends of the screen 10' has been described above by the
polyurethane caps 83, the ends of screen 75 can be blocked
by any of the structures disclosed above. More specifi-
cally, the open ends can be blocked by suitably shaped tabs
such as 37 of FIG. 2 bent up from plate 11. Also, the open
ends of the screens can be blocked by the method shown in
FIG. 10 or by suitably shaped plastic inserts of the type
shown and described above relative to FIG. 1ll.

The screen assemblies described above can be
utilized for dry screening, or can be utilized for wet
screening of drilling mud which is a slurry of mud and
water, and it can also be utilized for other 1liquid
suspensions, such as kaolin and water. A machine of the
type which performs a wet screening operation is disclosed

in U.S. Patent No. 4,882,054.
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It can thus be seen that the improved screen
éssemblies of the present invention are manifestly capable
of achieving the above-enumerated objects, and while
preferred embodiments of the present invention have been

5 disclosed, it will be appreciated that it is not limited
thereto but may be otherwise embodied within the scope of

the following claims.
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1. A screen assembly for a vibratory screening
machine comprising a frame, a plurality of apertures in
said frame, spaced frame members on opposite sides of said
plurality of apertures, a screen formed in an undulating
shape with elongated substantially parallel ridges having
downwardly sloping sides, troughs formed between said
downwardly sloping sides for conducting material which is
being screened, undersides on said troughs, securing means
for securing said undersides of said troughs to said spaced
frame members on the opposite sides of a plurality of said
apertures, and means for securing said frame to a vibratory

screening machine.

2. A screen assembly as set forth in claim 1
wherein said frame has a length and a width, and wherein
said plurality of apertures comprise a plurality of
apertures extending in the direction of said length and a
plurality of apertures extending in the direction of said
width.

3. A screen assembly as set forth in claim 1
wherein said screen comprises a coarse supporting screen
for placement adjacent said frame, and a fine screening
screen bonded to said coarse screen on the opposite side of

said coarse screen from said frame.

4. A screen assembly as set forth in claim 3
wherein said frame has a length and a width, and wherein
said plurality of apertures comprise a plurality of
apertures extending in the direction of said length and a
plurality of apertures extending in the direction of said

width.
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5. A screen assembly as set forth in claim 3
including an apertured plate formed in the same undulating
shape as said screen and located in underlying relationship

to said coarse supporting screen and bonded to said frame.

6. A screen assembly as set forth in claim 1
including an apertured plate formed in the same undulating
shape as said screen and located in underlying relationship

thereto and bonded to said frame.

7. A screen assembly as set forth in claim 6

wherein said frame comprises an apertured plate.

8. A screen assembly as set forth in claim 1
wherein said frame comprises a confiqguration of rod-like

members.

9. A screen assembly as set forth in claim 1
wherein said elongated ridges have end portions, and
sealing means for sealing said end portions of said
elongated ridges against entry of material which is being

screened.

10. A screen assembly as set forth in claim 9
wherein said frame comprises an apertured plate, and
wherein said sealing means comprise bent-up portions of

said plate.

11. A screen assembly as set forth in claim 9
wherein said sealing means comprises extensions of said

screen covering said end portions of said ridges.

12. A screen assembly as set forth in claim 9
wherein said sealing means comprises inserts installed in

said end portions of said ridges.
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13. A screen assembly as set forth in claim 9
wherein said screen comprises a coarse supporting screen
for placement adjacent said frame, and a fine screening
screen bonded to said coarse screen on the opposite side of

sald coarse screen from said frame.

14. A screen assembly as set forth in claim 13
wherein said frame has a length and a width, and wherein
said plurality of apertures comprise a plurality of
apertures extending in the direction of said length and a
plurality of apertures extending in the direction of said
width.

15. A screen assembly as set forth in claim 1
wherein said elongated ridges are of triangular cross

sectional shape.

l6. A screen assembly as set forth in claim 1

wherein said frame comprises an apertured plate.

17. A screen assembly as set forth in claim 16
wherein said screen comprises a coarse supporting screen
for placement adjacent said apertured plate, and a fine
screening screen bonded to said coarse screen on the
opposite side of said coarse screen from said apertured

plate.

18. A screen assembly as set forth in claim 17
wherein said elongated ridges have end portions, and means
for sealing said end portions of said elongated ridges

against entry of material which is being screened.
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19. A screen assembly as set forth in claim 18
wherein said frame has a length and & width, and wherein
said plurality of apertures comprise a plurality of
apertures extending in the direction of said length and a
plurality of apertures extending in the direction of said
width.

20. A screen assembly as set forth in claim 1
wherein said frame members extend crosswise to said ridges
and said troughs, and wherein said undersides of said
troughs are secured at spaced locations to said frame

members.

21. A screen assembly as set forth in claim 20
wherein said securing means comprise bonds between said

undersides of said troughs and said frame members.

22, A screen assembly as set forth in claim 1
wherein said screen is of undulating curved cross section

wherein said ridges have apices which are rounded.

23, A screen assembly as set forth in claim 22
wherein the bottoms of said troughs are curved and said

undersides of said troughs are curved.

24, A screen assembly as set forth in claim 22
wherein said screen comprises a base screen of relatively
large mesh, a top screening screen of fine mesh, and an
intermediate screening screen of less fine mesh than said
top screen, said intermediate screen being located between

said base screen and said top screen.
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25, A screen assembly as set forth in claim 24
wherein the bottoms of said troughs are curved and said

undersides of said troughs are curved.

26. A screen assembly as set forth in claim 22
wherein said elongated ridges have end portions, and means
for sealing said end portions of said elongated ridges

against entry of material which is being screened.

27. A screen assembly as set forth in claim 26
wherein said screen comprises a base screen of relatively
large mesh, a top screening screen of fine mesh, and an
intermediate screening screen of less fine mesh than said
top screen, said intermediate screen being located between

said base screen and said top screen.

28. A screen assembly as set forth in claim 27
wherein the bottoms of said troughs are curved and said

undersides of said troughs are curved.

29, A screen assembly as set forth in claim 1
including sealing means for sealing said end portions of
said elongated ridges against entry of material which is
being screened, said sealing means comprising molded cap
members which are molded into place in said ridges.

30. A screen assembly as set forth in claim 29
wherein said molded. cap members penetrate said screen and

adhere to said frame.

31. A screen assembly as set forth in claim 29
wherein the bottoms of said troughs are curved and said

undersides of said troughs are curved.
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32. A screen assembly as set forth in claim 31
wherein said screen comprises a base screen of relatively
large mesh, a top screening screen of fine mesh, and an
intermediate screening screen of less fine mesh than said
top screen, said intermediate screen being located between

said base screen and said top screen.

33. A method of screening material comprising the
steps of providing a screen assembly having a frame with an
undulating screen secured to said frame, said undulating
screen having ridges and troughs and having first and
second opposite ends on said ridges and troughs, depositing
material to be screened proximate first ends of said ridges
and troughs, and oscillating said screen assembly
substantially only in a direction lengthwise of said ridges
and troughs to cause said material deposited proximate said
first ends of said ridges and troughs to travel lengthwise
of said ridges and troughs toward said second ends of said

ridges and troughs which are opposite to said first ends.
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AMENDED CLAIMS
[received by the International Bureau on 28 June 1994 (28.06.94);
original claim 33 cancelled; original claim 1 amended;
new claims 33-37 added; remaining claims unchanged (3 pages)]

1. A screen assembly for a vibratory screening
machine comprising a frame, a plurality of apertures in
said frame, spaced frame members on opposite sides of said
plurality of apertures, a screen formed in an undulating
shape with elongated substantially parallel ridges having
downwardly sloping sides, troughs formed between said
downwardly sloping sides for conducting material which is
being screened, undersides on said troughs, securing means
for securing said undersides of said troughs to said spaced
frame members with said elongated substantially parallel
ridges being positioned above said plurality of apertures
and in spaced relationship to said frame, and means on said
frame for securing said frame to a vibratory screening

machine.

2. A screen assembly as set forth in claim 1
wherein said frame has a length and a width, and wherein
said plurality of apertures comprise a plurality of
apertures extending in the direction of said length and a
plurality of apertures extending in the direction of said
width.

3. A screen assembly as set forth in claim 1
wherein said screen comprises a coarse supporting screen
for placement adjacent said frame, and a fine screening
screen bonded to said coarse screen on the opposite side of

said coarse screen from said frame.

4. A screen assembly as set forth in claim 3
wherein said frame has a length and a width, and wherein
said plurality of apertures comprise a plurality of
apertures extending in the direction of said length and a
plurality of apertures extending in the direction of said

width.

AMENDED SHEET (ARTICLE 19)
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32. A screen assembly as set forth in claim 31
wherein said screen comprises a base screen of relatively
large mesh, a top screening screen of fine mesh, and an
intermediate screening screen of less fine mesh than said
top screen, said intermediate screen being located between

said base screen and said top screen.

33. A screen assembly as set forth in claim 1
wherein said frame comprises an apertured plate, and
wherein said elongated ridges have end portions, and means
for sealing said end portions of said elongated ridges

against entry of material which is being screened.

34. A screen assembly as set forth in claim 33
wherein said frame members comprise strip-like members on
said plate, and wherein said securing means secure said
undersides of said troughs to said strip-like members.

35. A screen assembly as set forth in claim 34
wherein said means on said frame for securing said frame to
a vibratory screening machine comprise channel-shaped

members at the edges of said plate.

36. A screen assembly as set forth in claim 35
wherein said screen comprises a plurality of screens of

different mesh size bonded together.

37. A plurality of screen assemblies for attachment
to the bed of a vibratory screening machine with each
screen assembly comprising a frame, a plurality of
apertures in said frame, spaced frame members on opposite
sides of said plurality of apertures, a screen formed in an
undulating shape with elongated substantially parallel
ridges having downwardly sloping sides, troughs formed

between said downwardly sloping sides for conducting

AMENDED SHEET (ARTICLE 19)
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material which 1is being screened, undersides on said
troughs, securing means for securing said undersides of
said troughs to said spaced frame members with said
elongated substantially parallel ridges being positioned
above said plurality of apertures and in spaced
relationship to said frame, means on said frame for
securing said frame to a vibratory screening machine, and
the ridges and the troughs of each of said screen

assemblies being aligned with each other.

AMENDED SHEET (ARTICLE 19)
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