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57 ABSTRACT 
The method and apparatus for separating materials 
includes a feed splitting assembly (27) which evenly 
divides the materials to be separated into equal parts for 
inputs to a like plurality of screen assemblies (16, 17, 18). 
These inputs are evenly distributed across the width of 
some of the screen assemblies (17, 18) by manifolds (44, 
51). One of the screen assemblies (16) can receive the 
input directly through an aperture (40) in the feed split 
ting assembly (27). The material not passing through the 
screen assemblies (16, 17, 18) is collected at one location 
and the material passing therethrough is transmitted to 
a common discharge spout (55). 

13 Claims, 11 Drawing Figures 
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METHOD AND APPARATUS FOR SEPARATING 
MATERAL 

TECHNICAL FIELD 

This invention relates to a method and apparatus for 
separating materials into two groups by size such as a 
solid material from a liquid material. More particularly, 
this invention relates to a method and apparatus which 
efficiently separates solid materials from liquid materi 
als by presenting the materials uniformly and concur 
rently across a plurality of screens. 

BACKGROUND ART 
In circumstances where it is desired to separate mate 

rials into two size groups, such as the separation of solid 
material from liquid material, usually the materials are 
merely fed to a machine having a screen, which can be 
vibrated, to effect the desired separation. In such cir 
cumstances the materials are usually merely piped to 
and deposited at the center of the screen, in the case of 
a circular screen wherein the solids are discharged at 
the periphery, or, in the case of a rectangular inclined 
screen, the materials are deposited at the top thereof 
with the solids being allowed to fall off the screen at the 
bottom. This type of separation results in a very ineffi 
cient use of screen area since only a small portion of the 
screen is actually performing the separation. 
One attempt at more efficient screening is disclosed in 

U.S. Pat. No. 4,065,382. There the feed is split into a 
plurality of feeds to be fed to parallel tilted screens. In 
an attempt to universally distribute the feeds over the 
screens, the material is splashed onto a flange. How 
ever, such action does not guarantee an even distribu 
tion across the entire width of the screens. 
Another problem involved with the aforementioned 

screening operations is that because the screens are 
usually of a very fine mesh to permit only liquids to pass 
therethrough, they wear out very easily. As a solution 
to this problem, it has been proposed to provide a screen 
package which consists of the necessary fine mesh 
screen and a heavier back-up screen of larger mesh. The 
two screens are tensioned together and the back-up 
screen provides the fine mesh screen with additional 
support for longer life. While such a design is satisfac 
tory for this purpose, the fine mesh screen does eventu 
ally wear out and then the entire screen package must 
be replaced including the costly back-up screen, even 
though it has not at all worn. Furthermore, even ten 
sioning of both screens together is not possible because 
while the back-up screen may be properly tensioned, 
the finer screen will tend to be looser than desired. 

DISCLOSURE OF THE INVENTION 

It is therefore a primary object of the present inven 
tion to provide a method and apparatus for the efficient 
separation of materials, for example, solids from liquids. 

It is another object of the present invention to pro 
vide a method and apparatus, as above, in which the 
input feed of the materials is split into a plurality of parts 
and fed to a like plurality of screen assemblies vertically 
arranged relative to each other. 

It is a further object of the present invention to pro 
vide a method and apparatus, as above, wherein the 
materials are fed to the screens uniformly across the 
entire width of the screens. 

It is yet another object of the present invention to 
provide a method and apparatus, as above, in which the 
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2 
uniform feeding of the materials can be closely con 
trolled. 

It is a still further object of the present invention to 
provide a method and apparatus, as above, in which a 
screen of fine mesh and a back-up screen of heavier 
mesh are utilized but separately tensioned for ease of 
replacement and to provide adequate tensioning. 
These and other objects of the present invention, 

which will become apparent from the description to 
follow, are accomplished by the means hereinafter de 
scribed and claimed. 

In general, the method and apparatus for separating 
materials includes a feed splitting assembly which re 
ceives the materials to be separated and evenly divides 
this input into a plurality of inputs for a like plurality of 
screen assemblies vertically arranged relative to each 
other. These inputs are fed to a device over each screen 
which evenly distributes the inputs across the width of 
each screen. The material not passing through the 
screens is collected at one location and the material 
passing through the screens is collected and transmitted 
to a common collection point. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a somewhat schematic elevational view of 
the material separating machine according to the con 
cept of the present invention. 
FIG. 2 is a somewhat schematic cross section of the 

machine of FIG. 1. 
FIG. 3 is a sectional view of the feed splitting assem 

bly taken substantially along line 3-3 of FIG. 2. 
FIG. 4 is a sectional view of the feed devices taken 

substantially along line 4-4 of FIG. 5. 
FIG. 5 is a sectional view of the feed devices taken 

substantially along line 5-5 of FIG. 4. 
FIG. 6 is a sectional view taken substantially along 

line 6-6 of FIG. 5. 
FIG. 7 is a sectional view taken substantially along 

line 7-7 of FIG. 6. 
FIG. 8 is a partially elevational, partially sectional 

view of the screen tensioning assembly according to the 
concept of the present invention. 

FIG. 9 is a partially elevational, partially sectional 
view of a screen clamping mechanism. 

FIG. 10 is a somewhat schematic sectional view of a 
self-cleaning feature according to the concept of the 
present invention. 
FIG. 11 is a sectional view taken substantially along 

line 11-11 of FIG. 10. 

PREFERRED EMBODIMENT FOR CARRYING 
OUT THE INVENTION 

A material separating apparatus according to the 
present invention is indicated generally by the numeral 
10 in FIG. 1 and is schematically shown as being 
mounted on two fixed I-beam pedestals 11. Pedestals 11 
support springs 12 which are attached to upstanding 
vibratory side frame members 13. A motor mount plate 
14 is supported by frame members 13 and carries two 
vibratory motors 15 preferably of the type which have 
an adjustable amplitude to control the vibrations im 
parted to separator 10. Thus, the material separator 10 
including side frames 13 and everything supported 
thereby will be vibrated by motors 15. 
As best shown in FIG. 2, mounted between frames 13 

are a plurality of screen assemblies 16, 17, and 18 verti 
cally arranged relative to each other and supported by 



3. 
sets of rods 19, 20, and 21, respectively, extending be 
tween side frames 13. Beneath screen assemblies 16 and 
17 are collection plates 22 and 23, respectively, onto 
which the material which passes through screens 16 and 
17 falls. The bottom 24 of material separator 10 acts as 
the collection plate for the material which passes 
through screen 18. Plates 22 and 23 are supported by 
sets of rods 25 and 26, respectively, extending between 
side frames 13. If desired, any or all of the rods 25 and 
26, can be made in the form of a spray manifold which 
would receive water under pressure to emit a spray 
onto the screens therebelow to clear the same and in 
crease the throughput efficiency. 
An input feed splitting assembly, generally indicated 

by the numeral 27, receives the material to be separated 
through an input pipe 28 and splits the same into three 
approximately equal parts to provide material to screen 
assemblies 16, 17, and 18. It should be appreciated that 
three screens are merely shown by way of example and 
that any plurality of screens could be provided, with 
feed splitting assembly 27 splitting the feed into a like 
plurality of parts. Feed splitting assembly 27 includes a 
flow diverter 29 which is shaped like a truncated cone. 
The material being fed through pipe 28 contacts flow 
diverter 29 and is directed to three input chambers 30, 
31, and 32 within a generally rectangular input basin 33. 
As best shown in FIGS. 3 and 5, chambers 30, 31, and 
32 are defined by four divider plates 34, 35, 36 and 37 
which extend from the ends of basin 33 to flow diverter 
29. As shown in FIG. 4, the flow diverter 29 is partially 
recessed within the divider. It should be noted that in 
the preferred form, plates 34, 35, 36 and 37 are not 
precisely perpendicular to the walls of basin 33 but are 
rather at a slight angle away from perpendicular. This is 
preferred because the vibratory throw of motors 15 (in 
the upward direction in FIG. 3) causes more material to 
go toward chamber 32 and the angled plates 34, 35, 36 
and 37 compensate for this throw of material to assure 
as best possible even distribution in chambers 30, 31 and 
32. Plates 34, 35, 36 and 37 connect to flow diverter 29 
at circumferential points dividing flow diverter 29 into 
two 120' arcs 38 feeding chambers 30 and 32 and two 
60° arcs 39 both feeding chamber 31. Thus, material fed 
in through pipe 28 is evenly diverted to chambers 30, 
31, and 32. 
Asbest shown in FIG. 5 chamber 30 is provided with 

an opening 40 along the entire bottom at one edge 
thereof. Opening 40 is directly over and runs the entire 
width of screen assembly 16. Thus, the portion of mate 
rial in chamber 30 is readily and evenly distributed on 
screen assembly 16. Opening 40 is adjustable from the 
fully open position shown in FIG. 5 to a fully closed 
position by means of a movable bracket 41 which is 
slotted to receive fastener assembly 42 and which is 
held by a wall of basin 33. Thus, by loosening fastener 
assembly 42, bracket 41 may be positioned to control 
the amount of feed to screen assembly 16. 
As best shown in FIGS. 4 and 5, chamber 31 commu 

nicates at the bottom of each end thereof with piping 43 
which runs along the outside of frames 13 and commu 
nicates with each end of manifold piping 44. Manifold 
44 extends across the width of the material separator 
above screen assembly 17 and is provided, throughout 
its length, with an opening 45. As best shown in FIGS. 
6 and 7, manifold piping 44 has a plurality of ears 46 
extending radially therefrom and spaced along its 
length. An arcuate throttle plate 47 extending the length 
of manifold 44 has a like plurality of slotted ears 48 
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4. 
extending therefrom. Ears 46 are connected to ears 48, 
as by fasteners 49, to hold throttle plate 47 at the desired 
location circumferentially of manifold 44 to adjust the 
size of opening 45. Thus, by loosening fasteners 49, 
plate 47 may be moved to adjust the size of opening 45 
and control the amount of feed to screen assembly 17. 
Chamber 32 of basin 33 communicates at the bottom 

of each end thereof with piping 50 which runs along the 
outside of frames 13 generally parallel to piping 43. 
Piping 50 communicates with each end of manifold 
piping 51 which extends across the width of the mate 
rial separator above screen assembly 18. As schemati 
cally shown in FIG. 2, manifold piping 51 has an adjust 
able opening in the bottom thereof and is identical to 
manifold 44 with its throttle plate 47 just described. 
Thus, the amount of feed across the entire width of 
screen assembly 18 may be similarly adjustably con 
trolled. 
As shown in FIGS. 1 and 2, the material which passes 

through screen assembly 16 is collected on plate 22 and 
retained therein by front wall 52. Wall 52 is provided 
with openings at the bottom of each end thereof which 
communicate with channels 53 which transfer the mate 
rial to vertical channels 54 at the front of the material 
separator which further transfer the material to a dis 
charge spout 55 at the bottom thereof. The material 
which passes through screen assembly 17 is collected on 
plate 23 and retained thereon by front wall 56. Wall 56 
is provided with openings at the bottom of each end 
thereof which communicate with channels 57 which 
transfer the material to vertical channels 54 and on to 
spout 55. The material passing through screen assembly 
18 joins with the material in channel 54 and passes di 
rectly through spout 55. Thus all of the material which 
passes through the screen assemblies is joined at a com 
mon discharge point for conventional collection. 
The materials which do not pass through screen as 

semblies 16, 17, and 18 may merely be vibrated off the 
front of the screen assemblies and collected in a hopper 
(not shown) located at the front of the machine. 
A screen assembly tensioning device is indicated 

generally by the numeral 58 and shown schematically in 
FIG. 2 as tensioning screen assembly 17. Although no 
such tensioning devices have been shown in FIG. 2 for 
screen assemblies 16 and 18, it should be appreciated 
that each screen assembly is provided with identical 
tensioning devices. A typical such tensioning device 58 
is shown in detail in FIGS. 8 and 9 as operating to 
tension, for example, screen assembly 17. 

Screen assembly 17 (screen assemblies 16 and 18 
being identical) actually consists of two screens adja 
cent each other. Screen 59 is of a fine mesh, the size of 
which is determined dependent on the materials to be 
separated. If material separtor 10 is being used to sepa 
rate solids from liquids, as would most typically be its 
application, screen 59 would be of a very fine mesh 
permitting basically only liquids to pass therethrough. 
A backing screen 60 is adjacent screen 59 and is of a 
larger mesh than screen 59 so that any material passing 
through screen 59 will also pass through screen 60. 
Screen 60 is preferably made of a heavy gage wire 
which provides support for the more delicate screen 59 
and increases the life thereof. 

Screens 59 and 60 are independently tensioned by 
tensioning device 58. A similar tensioning device for a 
single screen is described in detail in U.S. Pat. No. 
4,319,992 to which reference is made for whatever de 
tails may be necessary to more fully understand the 
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operation of tensioning device 58. The end of screens 59 
and 60 are provided with rigid hook members 61 and 62, 
respectively, which hook around angle irons 63 and 64, 
respectively, attached to draw bolts 65 and 66, respec 
tively. Draw bolts 65 and 66 extend through a station 
ary bearing plate 67. Heavy duty springs 68 and 69 are 
positioned around draw bolts 65 and 66, respectively, 
between bearing plate 67 and tensioning nuts 70 and 71, 
respectively. Horizontal movements of draw bolts. 65 
and 66 by rotation of nuts 70 and 71, respectively, will 
tighten screens 59 and 60 by pulling on hook members 
61 and 62, screens 59 and 60 being conventionally per 
manently held at the other ends thereof. As the screens 
are being independently tensioned, there may be a ten 
dency for them to separate slightly. A clamp member 72 
can be provided to tightly hold the screens together. 
Clamp member 72 includes a C-shaped clamp 73, the 
jaws of which are positioned so that clamp bolt 74 en 
gages bearing plate 75 mounted on angle iron 63. The 
other side of clamp 73 engages angle iron 64. A clamp 
member 72 may be conveniently positioned adjacent 
each tensioning device 58. 

Each screen assembly is provided with a plurality of 
tensioning devices 58 so that the screens may be evenly 
tensioned across their entire width. As described in 
more detail in said U.S. Pat. No. 4,319,992, primarily for 
safety purposes it is desirable to tie all the draw bolts for 
each screen together. To that end, bars 76 and 77 con 
nect all of the tensioning devices together and are held 
thereto by jam nuts 78 and 79. Therefore, if one draw 
bolt should happen to break, possible injury-causing 
recoil is prevented by the connection to all the other 
tensioning devices. 

It should be appreciated that although backing screen 
60 increases the life of screen 59, such screen does even 
tually wear and need replacing. By providing separate 
screens 59 and 60 and by providing individual tension 
ing thereof by device 58, screen 59 may be readily re 
placed alone. Furthermore, independent tensioning is 
the only way to assure proper tensioning on both 
Screes, 

Material separator 10 can also be conveniently pro 
vided with screen cleaning features which supply vibra 
tions secondary to those provided by motors 15 and 
increase the overall efficiency. Such screen cleaning 
features are indicated generally by the numeral 80 and 
shown schematically in FIG. 2 and in more detail in 
FIGS. 10 and 11. Any desired number of trays 81 may 
be mounted between frames 13 under any of the screen 
assemblies, for example, screen assembly 17 is depicted 
in FIGS. 10 and 11. Rubber balls 82 or other agitating 
devices in trays 81 vibrate against screen assembly 17 to 
further agitate the same thereby cleaning the screen of 
any clinging materials and providing secondary vibra 
tions therein. 

It should thus be evident that a material separating 
device constructed in accordance with the invention 
described herein substantially improves the art and 
otherwise accomplishes the objects of the invention. 
We claim: 
1. Apparatus for separating materials by size compris 

ing: 
frame means; 
means to vibrate the apparatus to facilitate separating 

the materials, said means generating a vibratory 
throw; 
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6 
a plurality of screen assemblies secured to said frame 
means and vertically arranged relative to each 
other; 

a basin supported by said frame means; 
a conically shaped flow diverter positioned within 

said basin and adapted to receive the material to be 
separated; 

divider means extending upwardly within said basin 
and dividing said basin into approximately equal 
parts, said divider means engaging said flow di 
verter circumferentially and extending trans 
versely therefrom, said flow diverter being par 
tially recessed within said divider means, said di 
vider means further being oriented within said 
basin so as to compensate for said vibratory throw 
of said means to vibrate whereby the material to be 
separated is transmitted approximately equally to 
said parts of said basin; 

means to feed the material within each of said equal 
parts to a different of said screen assemblies uni 
formly across one dimension of said screen assen 
blies so that the material may be separated by size; 
and : 

means to transmit the material within at least some of 
said equal parts to said means to feed. 

2. Apparatus according to claim 1 wherein said basin 
is divided into three equal parts and the points of en 
gagement of said divider means and said flow diverter 
divide the circumference of said flow diverter whereby 
a first said part of said basin communicates with a 120 
sector of said flow diverter, a second said part of said 
basin communicates with a 120 sector of the flow di 
verter diametrically opposite said first part and a third 
said part communicates with two 60 sectors of the flow 
diverter located mediate said first and second parts such 
that the material contacting each said sector of said flow 
diverter is directed to the respective said part with 
which it communicates. s 

3. Apparatus according to claim 2 wherein said means 
to feed includes manifold means extending across the 
width of at least some of said screen assemblies, each 
said manifold means being vertically displaced from a 
corresponding said screen assembly and having a dis 
charge opening therein whereby the material to be 
separated is discharged vertically onto said screen as 
sembly. 

4. Apparatus according to claim 3 further comprising 
means to adjust the size of said discharge opening in said 
manifold means. 

5. Apparatus according to clain 4 wherein said means 
to feed further includes an aperture in one of said equal 
parts of said basin extending across the width of one 
said screen assembly for discharging the material of said 
equal part, said aperture being vertically displaced from 
said screen assembly whereby the material is discharged 
vertically onto said screen assembly. 

6. Apparatus according to claim 3 further comprising 
means to adjust the size of said aperture. 

7. Apparatus according to claim 6 wherein each of 
said screen assemblies includes a first screen of a desired 
mesh for separating the materials and a second screen of 
a larger mesh adjacent to said first screen. 

8. Apparatus according to claim 7 further comprising 
means to independently tension said first and second 
Screes. 

9. Apparatus according to claim 8 further comprising 
hook members at the end of said first and second 
screens, said means to independently tension including 
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separate draw bolt means engaging each said hook 
member, and means to independently draw each said 
draw bolt means to independently tension each said 
Screen, 

10. Apparatus according to claim 6 wherein said 
means to transmit includes piping means connecting 
said feed splitting assembly to said means to feed. 

11. Apparatus according to claim 6 further compris 
ing means to collect the material passing through said 
screen assemblies. O 
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8 
12. Apparatus according to claim 11 wherein said 

means to collect includes plate means beneath at least 
one of said screen assemblies, means to confine the 
material on said plate means, a discharge spout, and 
means to transmit the material from said means to con 
fine to said discharge spout. 

13. Apparatus according to claim 6 further compris 
ing means beneath said screen assemblies to agitate the 
Sale. 
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