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57 ABSTRACT 

A vibrating screen woven with wire having an elliptic 
or oval cross section with a vertical dimension sub 
stantially greater than the horizontal dimension. In the 
manufacture of the screen, the individual wires are 
crimped prior to weaving so as to control the size of 
the openings provided by the interstices of the weave. 
The openings may have an outline which is square, 
rectangular (normally called oblong), or a combina 
tion (normally called long-slot) combining elongated 
rectangular openings with square openings. 

8 Claims, 11 Drawing Figures 

  



PATENTED FEB 13 1973 3.71 6, 138 
SHEET 1 OF 3 

NWE NOR 
ALEXANDER D. LUMSDEN 

/2Zerza7212a2z/1672/ 
ATTYs, 

BY 

  



PATENTEDFEB 131973 3,76, l 38 
SHEET 2 OF 3 

FG4. 
26 26 26 

* f l r n af, 
Its 

6. HH HH - E 4. HF F III 7T T 25% 
2 

NVENT OR: 

ALEXANDER D, LUMSDEN 

aezsz-222zeez1 
ATTYS 

  

  

    

  

  

    

  



PATENTEDFEB 13973 3,76, l 38 
SHEET 3 OF 3 

NV enTOR: 
ALEXANDER D. LUMSDEN 

24-zee/212.2%zé4%22-1 
ATTYs, 

EY 

  



3,716, 138 
1. 

SCREEN. 
The present invention relates to screens, and has par 

ticular application to the woven wire cloth in a vibrato 
ry screen which is used for classifying the material flow 
ing therethrough or thereover. 
Wires of various shapes have been used in the manu 

facture of wire belts, sieves, and other woven wire 
fabrics, but the expense of the special shaping of the 
wire, when combined with the cost of assembling the 
same into a cloth have made their use in vibrating 
screens impractical. 

In accordance with the present invention, it has been 
discovered that an elliptic or oval configuration of wire 
enables the use of standard fabricating techniques 
without excessively increasing the cost of manufacture 
and assembly of the woven wire into the vibrating 
screen apparatus. The particular configuration and ar 
rangement of the wires in the screen enables the 
production of a wire cloth which has improved re 
sistance to wear without sacrificing the volume of flow 
through the screens and the ability of the screens to 
classify the desired quantity of material. Conversely, 
the invention enables the production of a wire cloth. 
which has improved volume of flow through the 
screens without sacrificing resistance to wear. Addi 
tionally, both the wear and volumetric flow may be im proved. 
The invention provides a novel vibrating screen 

which is highly efficient in operation and fully effective 
in use. 

All of the objects of the invention are more fully set 
forth hereinafter with reference to the accompanying 
drawing wherein: 

FIG. 1 is a view in side elevation of a vibrating screen 
apparatus embodying the present invention; 

FIG. 2 is an end elevation as seen from the line 2-2 
of FIG. 1; 

FiO. 3 is an enlarged detail illustrating the mounting 
of the wire cloth in the apparatus of FIGS. 1 and 2; 

FIG. 4 is a plan view of the cloth shown in FIG. 3; 
FIG. 5 is a local longitudinal sectional view of the 

cloth as taken on the line 5-5 of FIG. 4; 
FIG. 6 is a greatly enlarged cross section taken on the 

line 6-6 of FIG. 4; 
FIG. 7 is a view similar to FIG. 4 of an alternate em 

bodiment of cloth embodying the present invention; 
FIG. 8 is a longitudinal sectional view taken on the 

line 8-8 of FIG. 7; FIG. 9 is a greatly enlarged sec 
tional view taken on the line 9-9 of FIG.7; 

FIG. 10 is a view similar to FIGS. 4 and 7 of a further 
embodiment of the cloth made in accordance with the 
present invention; and 

FIG. 11 is a longitudinal sectional view taken on the 
line 1 1-11 of F.G. 10. . . 

Referring now to FIGS. 1 through 3, the vibrating 
screen apparatus of the present invention comprises a 
main support 12 having a vibrator 13 mounted thereon 
so as to impart vibrations to the apparatus which is 
suspended by conventional spring suspension devices 
14 and 15. The support 12 carries a series of decks 
designated 16, 17, and 18 in FIG. 2, each deck com 
prising a sized screen cloth 19 tensioned between ten 
sion plates 20 along the opposite sides of each deck. As 
shown in FIG. 3, the selvages of the screen cloth 19 in 
clude reinforcing angles 21 to accept and distribute the 
load of the tension plates 20. 
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2 
In accordance with the invention, the screen cloth 19 

is formed in both the wrap and the weft directions of el 
liptic or oval shaped wire having a cross section whose 
height is greater than its width and exhibiting a rounded 
upper and lower surface. In FIG. 4, the warp wires are 
designated by the reference characters 25 and the weft 
wires are designated by the reference characters 26. In 
the screen shown in FIG. 4, the warp wires and the weft 
wires are identical in cross section and are crimped 
identically as shown in FIG. 5 to form a series of up 
wardly projecting knuckles 27 and downwardly facing 
knuckles 28. In FIG. 5, the knuckles 27 and 28 are 
shown in the warp wire 25, but it is apparent that the 
weft wire 26 has corresponding knuckles, the upper 
knuckles 29 of the weft wires being nested with the 
lower knuckles 28 of the warp wires and the lower 
knuckles 30 of the weft wires nested with the upper 
knuckles 27 of the warp wires. 
Not only are the warp wires 25 identical in crimping 

to the weft wires 26, but also the cross sections of the 
two wires are identical. As shown in FIG. 6, the cross 
section of each wire has a height A which is greater 
than its width B and the cross section provides rounded 
upper and lower surfaces 33 and 34 interconnected by 
straight side surfaces 35 and 36. In the present in 
stance, the surfaces 33 and 34 are substantially cylin 
drical in form having a constant radius of curvature as 
indicated at R. These curved surfaces merge tangen 
tially into the straight side wall surfaces 35 and 36 so as 
to provide a substantially smooth contour about the en 
tire periphery of the wire. 
The flat side walls 35 and 36 confront the cor 

responding flat walls of the adjacent wires, the surfaces 
of the weft wires confronting one another in spaced 
parallel relation as shown in FIG. 5 and the surfaces of 
the warp wires likewise confronting one another in 
spaced parallel relation. The spacing of the confronting 
flat side walls 35 and 36, determines the mesh opening 
as indicated at M in FIG. 5. The rounded upper sur 
faces 33 of the wires direct the material through the 
mesh openings, the confronting flat surfaces of these 
openings providing a passageway of the width M for the 
full thickness of the screen. 
The mesh opening M is maintained at the proper size 

for a substantially longer period than is the case in stan 
dard screens where the initial wear in the screen in 
herently increases the size of the mesh opening by 
wearing away the material defining the side walls of the 
opening. With a wire of the present invention, however, 
the flat portions 35 and 36 extend the life of the open 
ing since the entire surface must be worn away before 
the effective size of the opening is modified. It is un 
derstood that the major wear of a screen of this 
character is along the upper surfaces of the upper 
knuckles of the screen since it is the larger particles 
which do not pass through this screen which exert the 
greatest erosion force upon the material of the screen. 
Thus the particular form of wire in the screen con 
tributes substantially to extending the useful life of the 
screen beyond that which is obtained with screens of 
conventional design. 

Furthermore, since the walls of adjacent wires in the 
weft and the warp direction are spaced parallel to one 
another, there is little tendency for particles to become 
wedged between the walls and the blocking of the mesh 
openings by material is minimized. 
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The invention is not limited to screens having a 
square mesh as shown in FIG. 4, but other types of 
screens may be made in accordance with the present 
invention. FIG. 7 shows a so-called oblong mesh screen 
in which the mesh openings are rectangular in form. In 
this wire screen, the weft wires 46 are slightly larger 
than the warp wires 45 because of the greater wear to 
which the weft wires are subjected and the upper and 
lower knuckles 47 and 48 formed in the warp wires 46 
are offset alternately upwardly and downwardly from 
the intermediate runs 49 which are positioned between 
the knuckles. The weft wires 46, on the other hand, 
have upper and lower knuckles contiguous to one 
another substantially as is the case in connection with 
the weft wires 26 of the previously described embodi 
ment. 

In the embodiment of the invention shown in FIGS. 7 
through 9, for the purpose of illustration, the wires 
have a configuration in cross section similar, but not 
identical, to the cross sectional configuration of the 
wires in the previous embodiment. With reference to 
FIG. 9, the wires have arcuate upper and lower surfaces 
53 and 54 respectively which are connected by flat side 
walls 55 and 56. Whereas in the previous embodiment, 
the arcuate surfaces merge tangentially with the flat 
side walls, in the present instance the arcuate surfaces 
intersect the side walls 55 and 56 to provide a definite 
line of demarcation. 
The distinction between the wires shown in FIGS. 6 

and 9 resides in the manner of providing the elliptic or 
oval cross section. In the embodiment shown in FIGS. 4 
through 6, the wires are initially formed into the oval 
shape shown in FIG. 6 and are subsequently crimped to 
provide the knuckles. In the embodiment shown in 
FIG. 9, on the other hand, the wires are round and are 
crimped when in the round state. Subsequent to crimp 
ing, the round cross-section of the wires is flattened by 
passage through suitable forming apparatus so as so im 
part to the wires the flattened side walls 55 and 56 
between the arcuate upper and lower surfaces 53 and 
54. Whether the wire is formed as shown in FIG. 6 or as 
shown in FIG. 9, has no effect upon the functional 
characteristics of the vibrating screen apparatus. How 
ever, as will be recognized, the work operations upon 
the wire determine the character of the alloys used to 
make the wire, and these alloys, in turn, determine cer 
tain functional wear characteristics of the wire. 
Another embodiment of the invention is shown in 

FIG. 10 in which the wire screen is a so-called long slot 
screen. In this embodiment of the invention, the warp 
wires 65 are maintained in spaced parallel relation by 
weft wires 66 arranged in groups of three at spaced in 
tervals along the length of the warp wires. As in the em 
bodiment shown in FIGS. 7 through 9, the weft wires 
66 are larger than the warp wires 65. In this embodi 
ment of the invention, the warp wires are crimped to 
provide upper knuckles 67, lower knuckles 68, and 
runs 69 intermediate the groups of weft wires. In the 
form illustrated in FIG. 11, the upper knuckles 67 are 
on a level with the intermediate runs 69 so as to provide 
a smooth-top wire screen in which the upper knuckles 
67 of the warp wires and the upper knuckles of the weft 
wires 66 are substantially coplanar with the inter 
mediate runs 69, so that the upper surface of the wire 
screen is substantially flat. In other respects, the long 
slot wire screen is similar to the oblong wire screen 
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4. 
shown in FIG. 7, but the elongated mesh openings are 
correspondingly narrower in rectangular shape, and 
square mesh openings are produced within the grouped 
weft wires between the elongated openings. 
The screens illustrated in this application have utility 

not only in vibrating screen apparatus of the type 
shown in FIGS. 1 to 3, but also have application for 
usage in sizing, separating, cleaning, dewaterization in 
the mining and quarry and mechanical industries. The 
screen provides a greater ratio between the area of the 
mesh openings and the total area of the screen so that a 
more efficient operation is provided. Likewise the 
screen provides a greater effective wear life than is 
possible with screens of conventional construction. 
For the purposes of classification, the dimensions A 

and B of the wire, as shown in FIG. 6, are preferably 
standard wire diameters, the dimension B being 
between one and four wire sizes smaller than the 
dimension A. The dimension A ranges between 1.000 
inch and 0.032 inch, and the dimension B ranges 
between 0.750 inch and 0.028 inch, with the B dimen 
sion at least one and not more than four wire sizes 
smaller than the A dimension. The standard wire sizes 
are as follows: 

1.000' 325'' 177 105'' 054' 
0.750'’ 250'' 62' 092'' 047' 
0.625'' 225'' 148' 080'' .04 l' 
0.500' 207'" 35' 072'' 035' 
0.4375' 92'' 120'' .063' 032'' 
0.375' 

The embodiments of the invention illustrated herein 
are intended to be exemplary and should not be con 
sidered to be exhaustive of the screen construction. For 
example in the illustrations, the warp and weft are 
crimped to the same depth. However, it frequently is 
desirable to crimp the weft wire deeper than the warp 
wire. In certain installations, it may be desired to use 
round wire in the weft, particularly in long slot specifi 
cations. Furthermore, in the oblong and long slot cloth, 
the illustrated forms use a larger weft wire; however, 
the specifications frequently require the wire to be of 
uniform size throughout. 
While particular embodiments of the present inven 

tion have been herein illustrated and described, it is not 
intended to limit the invention to such disclosures but 
changes and modifications may be made therein and 
thereto within the scope of the following claims. 

1. For use in vibrating screens, wire cloth screening 
composed of warp wires and weft wires interwoven to 
produce an integral wire cloth structure, said warp 
wires and weft wires being crimped to provide upper 
and lower pre-formed knuckles, the upper knuckles of 
the warp wires being nested in the lower knuckles of 
the weft wires, and vice versa, the height of the crimps 
being equal in the warp and the weft wires so that the 
upper surface of said screening provides coplanar 
upper knuckles of said warp wires and said weft wires, 
the cross section of each of said wires having arcuate 
upper and lower surfaces and at least two flat side walls 
intermediate said arcuate upper and lower surfaces and 
being of uniform dimension throughout without 
notches, the flat side walls of adjacent weft wires being 
disposed in spaced relation to define the length dimen 
sion the mesh openings therebetween, and the flat side 
walls of adjacent warp wires being disposed in spaced 
parallel relation to define therebetween the transverse 



3,716, 138 
S 

dimension of the mesh openings, the height dimension 
of said wire cross section being between one and four 
wire sizes larger than the width dimension of the wire 
cross section in both the warp wires and the weft wires 
of the screen. 

2. Woven wire screening according to claim 1 
wherein the mesh openings in said screen are square, 
the upper and lower knuckles in each wire, both weft 
and warp, being contiguous. 

3. Woven wire screening according to claim 
wherein said mesh openings are rectangular in form, 
the upper and lower knuckles of the weft wires being 
contiguous, and selected upper and lower knuckles of 
the warp wires being spaced apart by an elongated in 
termediate run to define a rectangular opening. 

4. Woven wire screening according to claim 3 
wherein said weft wires are grouped in groups of three, 
said elongated runs being disposed intermediate the 
groups of weft wires. 

5. Screening according to claim 3 wherein the upper 
knuckles of said crimped warp and weft wires project 
above the intermediate runs, and the lower knuckles of 
said warp and weft wires project below the inter 
mediate run. 

6. Screening according to claim 3 wherein the upper 
knuckles of said warp and weft wires are substantially 
coplanar with said intermediate runs and said lower 
knuckles of the warp and weft wires project below said 
intermediate runs whereby said screen has a "smooth 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
top' appearance. 

7. Screening according to claim 1 wherein said 
woven screen cloth includes angle elements extending 
along opposite edges thereof for anchoring said screen 
into vibrating screen apparatus. 

8. For use in vibrating screens, wire cloth screening 
composed of a set of warp wires and a set of weft wires 
interwoven to produce an integral wire cloth structure, 
said sets being crimped to provide upper and lower pre 
formed knuckles, the upper knuckles of one set being 
nested in the lower knuckles of the other set, and vice 
versa, the height of the crimps being equal in the warp 
and the weft wires so that the upper surface of said 
screening provides coplanar upper knuckles of said 
warp wires and said weft wires, the cross section of 
each of the wires being of uniform dimension 
throughout without notches, the cross section in at 
least one set having arcuate upper and lower surfaces 
and at least two flat side walls intermediate said arcuate 
upper and lower surfaces, the sides of adjacent weft 
wires being disposed in spaced relation to define the 
length dimension of the mesh openings there between, 
and the sides of adjacent warp wires being disposed in 
spaced parallel relation to define therebetween the 
transverse dimension of the mesh openings, the height 
dimension of said cross section in said one set being 
between one and four wire sizes larger than the width 
dimension of said cross section. 
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