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Patented June 26, 1923. 

UNITED STATES 
1459845 

PATENT OFFICE. 
BENJAMIN A. MITCHELL, oF, GARFIELD, UTA8. 

sCREENINGMACHINE AND sCREEN CLoTa THIEREFoR. 
Application flled September 80, 1920. Serial No. 418,843. 

To all whom it may concern. 
Beit known that I, BENJAMIN A. MITCH 

ELL, a citizen of the United States, residing 
at Garfield, in the State of Utah, have in 
vented certain new and useful Improvements 
in Screening Machines and Screen Cloth 
Therefor, of which the following is a speci 
fication. . . 
This invention relates to improvements in 

screen cloth for use in screening machines and to improvements in such machines for 
screening finely divided or crushed mate 
rials. • 

The principal object of the invention is to 
provide an improved screen cloth having 
relatively large or heavywires interwoven 
with the comparatively fine wires which 
compose the body portion of the Screen. 
Another object of the invention is to pro 
vide a woven wire screen cloth reinforced 
with heavywires, in which the dimensions 
of the meshes of the cloth, transversely to 
the heavywires, are substantially uniform 
throughout the screen. Still another object 

, 25 is to provide a woven wire screen cloth having 
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relatively large wires of approximately ellip 
tical or oblong cross section interwoven with 
the fine wires of the screen. Other objects 
relate to various features of construction 
and arrangement such as will be more fully 
pointed out hereinafter. 
The nature of the invention will be under 

stood from the following specification taken 
in connection with the accompanying draw 
ings, in which certain embodiments are illustrated. 
In the drawings 
Fig. 1 shows a top plan view of the im 

proved screen cloth ; V • 
Fig.2 shows a sectional view transversely 
Fig. 3 shows a longitudinal sectional view 

on the line 3-3 of Fig. 4, illustrating one 
method of connecting the screen cloth to the screening machine; 

Fig. 4 shows a top plan view of a screen 
ing machine with the improved screen cloth embodied therein; 
Fig. 5 is a perspective view of the ma 

chine illustrated in Fig. 4 looking toward 
the under side thereof; 
Fig.6 shows a side elevation of the Screen ing machine with a feeding device shown 

in vertical section; - • 
Fig. 7 shows an enlarged vertical section 

through the Screen cloth transversely to the 

heavywires thereof, showing the character : 
of the vibrations which may be set up in the screen cloth ; , 
The form of screen cloth illustrated par 

ticularly in Figs. 1 and 2 comprises a plu 
rality of longitudinal weft wires 15 which 
are interwoven with a plurality of trans 
versely extending warp wires 16. The wires 
15 and 16 are comparatively small in cross 
section and the wires 15 have substituted 
therefor, at predetermined intervals, the 
comparatively large weft wires 17which are preferably oblong or approximately ellipti 
cal in cross section, as illustrated in Fig. 2. 
The fine wires 15 and 16 are spaced equal 
distances apart to form meshes 18, which 
are substantially rectangular and it has been 
found that, by employing heavywires 17 
of oblong cross section, it is possible tomain 
tain the meshes 18 uniformin size through 
out the width of the screen cloth. If the 
heavywires 17 were circularin cross section 
and of a diameter equal to the shorter di 
mensions of these wires, as illustrated in 
Fig. 2, it will be apparent that the meshes 
18° on each side of each heavywire would 
have dimensions transversely to the heavy 
wires greater than the corresponding meshes 
formed by the interwoven fine wires. The 
use of a heavywire having an oblong cross 
section overcomes this difficulty, due to the 
fact that the projecting lateral edges of the 
heavywires partially fill the meshes so that 
the openings 18° adjacent the heavywires 
can be maintained the same in size as any 
of the othermeshes formed by the fine wires 

, alone. The screen cloth thus formed is par ticularly adapted foruse inscreening meshes 
for screening or separating crushed ore, 
sand, gravel, or other similar materials 
which are caused to pass over the screen 
cloth, preferably while it is being vibrated. 
The heavywires give an increased stiffness 
to the screen cloth and are adapted to in 
crease the efficiency of the vibrations therein 
and, while at the same time, the provision 
of a uniform size of mesh makes it possible 
to maintain a uniform fineness of the screened material. 
There is illustrated in Figs. 4, 5 and 6 an 

application to a screening machine of screen 
cloth made in accordance with this inven 
tion. The machine here shown comprises a 
frame 20 having a centrally located cross 
frame member 21 united at its ends with 
upwardly extending arms 22. These mem 
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bers 22 are flared outwardly at their upper 
ends and terminate in the end frames 23 of 
angular cross section having upwardly ex 
tending flanges 23° and inwardly directed 
flanges 23°. The screen cloth shown at 25 has relatively large or heavywires 25° in 
terwoven therein extending longitudinally 
thereof, and is mounted between the end 
frame members 23 the screen being secured 
thereto by means of pairs of clamping bars 
26. These clamping bars are placed on op 
posite sides of the screen cloth and are se 
cured together bybolts 27 so that the bars 
26 are caused to grip firmly the heavywires 
25° of the screencloth. The lower bar 26 of 
each pair has a number of longitudinally 
ºnd: bolts 28 welded thereon, or other 
wise secured thereto, and these bolts are 
adapted to engage the notches 29 which are 
formed in the end frame members 23°. The 
threaded extremities of the bolts 28 are en 
gaged by nuts 30 so that a tension can be created in the screen cloth longitudinally of 
the heavywires 25°. 
The screen frame 20, as illustrated in Fig. 6, is stationarily supported in screening posi 

tion with the screen cloth preferablyin an 
inclined position. The upper extremities of 
the end frame members 23 are provided with. 
longitudinally extending pins 32 adapted to 
engage the brackets 33 carried by the ver 
tical wall 34. On their lower extremities, 
the end frame members 23 are provided with 
cylindrical projections or bosses 35 which 
are threadedly engaged by verticallyextend 
ing adjusting members 36. These adjusting 
members engage plates 37 secured to the 
upper edge of a vertical supporting wall 38 
and, by regulating the members 36, it is pos 
sible to vary the inclination of the screen 
frame and the corresponding inclinations of 
the screen cloth carried thereby. The adjust 
ing members 36 are secured in adjusted posi 
tion by means of lock nuts 39. The material 
to be screened is delivered from a hopper 40 
from which it passes onto a rotary drum 
conveyor 41 and is distributed thereby from : 
an auxiliary hopper 42 onto the upper edge 
of the screen cloth, as illustrated at 43, 
The material to be screened passes down 

wardly by gravity over the inclined screen 
cloth, and is subjected to the action of high 
frequence vibrations set, up in the screen 
cloth by means of the vibrator 45, which 
preferably is of the type disclosed in my 
copending, application, Serial No. 275321, utilizing the principle of rotating moments 
to produce a high frequency harmonic mo 
tion or vibration in planes transverse to the 

60 axis of symmetry. , | M. 
The vibrator 45 is shown as mounted at a 

point : of the longitu 

65 

dinal frame member 21, the vibrator being 
held in position by means of the strap 65 
which extends around its casing and is pro 

1459,845 
vided with threaded extremities 66 adapted 
to engage the brackets 67 secured to opposite 
sides of the frame member. The ends of the 
threaded bars 67 are engaged by nuts 68 
which may be adjusted to regulate the pres 
sure with which the vibratoris held in posi 
tion on the frame. The mounting for the 
vibrator 45 is preferably a single point sup 
port under its centre of gravity which in the 
instance shownis in the central part thereof. 
This mounti 
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would preferably comprise a 
supporting collar having a spherical surface : 
on the frame 20 which engages with a co 
acting member on the vibrator casing to pro 
vide a pivotal support which would afford 
substantially universal movement though 

| limited of the casing when executing vibra 
tion. Compressed air may be used to cool 
this apparatus. To this end it is shown as 
provided with an aperture 72 where air may 
be introduced and circulated through the 
frame 20 and thence up into the vibrator 
casing. \ \- " | 

The vibrations executed by the projecting 
ends of the vibrator 45 are imparted to the 
screen cloth by means of transmitting plates 
75 which are of the formillustrated particu larly in Fig. 5. These plates are provided 
: apertures which are adapted to be 
closely fitted by the tapered extremities 76 
of the vibrator casing and the plates are held 
in position on the º casingby means 
of keys 77 extending transversely through 
apertures formed in the projecting end 
flangès 78. The upper edges of the plates 75 
have strips 80 of wood, or the like, secured 
thereto and adapted to engage the under side 
of the screen cloth:25. The upper edge of 
each plate 75 is preferably somewhat angu 
larin contour, as shown in Fig. 5, and the strips 80 are arranged at corresponding 
angles to conform to the inclination of the 
Screen cloth which is preferably formed in 
two sections having different inclinations to 
the horizontal so that the finely divided ma 
terials passing downwardly over the screen 
cloth are retarded as the lower edge of the screen is approached. The transmitting 
plates 75, extending upwardly from the vi 
brator, are adapted to transmit the circular 
vibrations from the casing of the vibrator 
45 to the screen cloth so that high frequency 
vibrations are set up in the screen cloth in 
planes parallel to the paths of travel of the 
materials being Screened and transversely to 
the direction in which the heavywires 25° 
extend. In practice, the vibratoris prefer 
ably located in such a direction thateach 

, particle of the screen cloth will travel to 
ward the upper edge of the scréen when in the upper part ofits path of vibration. The 

... vibrator 45 is ºfº so constructed that, 
in operation the ends ofits casing execute 
vibrations which are substantially out of 
phase by 180 degrees, so that it behaves sub 
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stantially like a double conical pendulum 
vibrating. The vibrations are not neces 
sarily circles, but they are harmonic vibra tions having closed orbits, and a constantly 
changing direction of motion. With the arrangement described, each particle of the 
screen cloth is caused to travel in a minute 
closed path, as illustrated by the arrows 88 
in Fig. 7 of the drawings, where the longitu 
dinal heavywires 25° have a plurality of 
longitudinal fine wires 25° arranged between 
them. Both the heavywires 25° and the 
fine wires 25° are interwoven with the trans 
verse fine wires 25°. 
Instead of mounting the screen cloth in a 

frame, as shown in Figs. 4 and 5, the vi 
brator 90 may be secured to a fixed frame 
member 91 by means of a strap.92, as shown in Fig.12, with the free ends of the vibrator 
projecting on opposite sides of the frame 
and carrying the transmitting plates 93 se 
cured thereto in the manner heretofore 
described. The transmitting plates 93 are 
engaged by the adjusting bolts 94 which are 
secured to clamping members 95 attached to 
the screen cloth96. The screen cloth is thus 
supported by the transmitting plates 93, and 
the bolts 94 may be adjusted to create a 
tension in the screen cloth if a tension is, desired. 
Although I have shown and described cer 

tain forms of the invention for purposes of 
illustration, itwill be understood that it may 
be constructed in various ways without de parting from the Scope of the appended 
claims. • 

I claim : 
1. A wire screen cloth adapted to be vi 

brated in screening machines comprising a 
warp and weft of relatively fine wires, said 
fine wires being replaced at predetermined intervals with relatively heavywires having 
an oblong cross-section whereby a reinforced screen cloth having substantially uniform mesh throughout is provided. 

2. A wire screen cloth adapted to be vi 
brated in screening machines comprising a 
warp and weft of relatively fine wires, said 
screen adapted to be supported in a state of 
tension and having the fine wires extending 
in the direction of tension replaced at prede 
termined intervals with relatively heavy 
wires having an oblong cross-section. 

3. A wire screen cloth adapted to be vi 
brated in screening machines comprising, a 
warp and weft of relatively fine wires, said 
screen adapted to be supported from two edges longitudinally displaced and having 
the fine wires extending longitudinally re 
placedat predeterminedintervals with rela 
tively heavywires having an oblong cross 
section. , 

4. À wire screen cloth adapted to be vi 
brated in screening machines comprising a 
warp and weft of relatively fine wires, said 

screen cloth having relatively large wires 
interwoven thereinat predetermined inter 
vals and formed with a cross-section yield 
ing substantially uniform mesh in directions transverse thereto. 

5. A wire screen cloth adapted to be vi 
brated in screening machines comprising a 
warp and weft of relatively fine wires, said 
screen cloth having relatively large wires 
interwoven therein at predetermined inter 
vals formed with approximately elliptical cross-sections. 
« 6. A wire screen cloth adapted to be vi 
brated in screening machines comprising a 
warp and weft of relatively fine wires, said 
screen cloth having relatively large wires 
interwoven therein at predetermined inter 
vals formed with approximately elliptical 
cross-section having its greater dimension 
lying in the plane of the screen cloth. 

7. A wire screen cloth adapted to be vi 
brated in screening machines comprising a 
warp and weft of relatively fine wires, Said 
screen adapted to be supported in a state of 
tension having the fine wire extending in the 
direction of tension replaced at predeter 
mined intervals with relatively heavywires 
formed with approximately elliptical cross 
sections and arranged to have their greater 
dimension lie in the plane of the screen cloth. 

8. In a screening machine, the combina 
tion with a vibrator, of a screen cloth rein 
forced at intervals with interwoven rela 
tively heavy wires adapted to sustain di 
rectly the stress of the received vibrations, 
said reinforcing wires having a cross-section : 
altered whereby to produce a cloth of sub 
stantially uniform mesh, and means for im 
parting motion from said vibrator to said SCreeTh. 

9. In a screening machine, the combina 
tion with a vibrator, of a screen cloth rein 
forced at intervals with interwoven rela 
tively heavy wires adapted to sustain di 
rectly the stress of the received vibrations, said reinforcing wires having an approxi 
mately elliptical cross-section, meansfor re 
taining said screen under tension, and means 
for imparting motion from said vibrator to said screen. 

10. In a screening machine, the combina 
tion with a vibrator, of a screen cloth rein 
forced at intervals with interwoven rela 
tively heavy wires adapted to sustain di 
rectly the stress of the received vibrations, said reinforcing wires having an approxi 
mately elliptical cross-section, means for 
stationarily supporting said screen, means 
for retaining said screen under tension, and 
means for imparting motion from said vi -brator to said screen. 
In testimony whereof, I have subscribed 

my name. M a 

BENJAMIN A, MITCHELL. 
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