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5 Claims. 

This invention relates to screens, and the ob 
ject of the invention is to produce a vibratory 
Screen for Screening various materials with a 
maximum of efficiency using a minimum of power. 
A further object is to reduce as much as pos 
sible the wear and tear on both the fixed and 
vibrating parts and simplify the structure of 
the Screen. 
The above objects and other objects which will 

hereinafter appear, are achieved by the construc 
tion hereinafter described in detail and illustrat 
ed, by Way of example in the accompanying draw 
ings in which: 

Figure 1 is a diagrammatic plan view, with the 
feed hopper removed; 

Figure 2 a side elevation partly broken away; 
Figure 3 an end view of the screen frame show 

ing a modified form of vibratory mechanism; 
Figure 4 a fragmentary cross section through 

the Screen frame and the Supporting frame show 
ing the resilient mounting; 

Figure 5 a plan view on an enlarged scale of 
the vibrator; 

Figure 6 a. perspective view, partly broken away, 
of the elastic spring shaft; 

Figure 7 a diagrammatic end view of the screen 
and elastie spring drive shaft illustrating in ex 
aggerated form the tilting movement thereof, 
showing the screen in various positions in dotted 
lines; 

Figure 8 a diagrammatic side view more or less 
in perspective of the screen and drive shaft; and 

Figure 9 is a view similar to Figure 7 in which 
the connection of the elastic drive shaft to the 
rigid drive shaft is offset in the opposite phase 
to that of the vibration of the screen. 
In the drawings corresponding numbers refer 

to corresponding parts in the different figures. 
A suitable rigid supporting frame having Wer 

tical members and cross members is provided On 
which is supported the tilting frame 2 comprising 
upper and lower members which are pivotally 
connected to the rigid frame at one end by 
means of pivot pins 3, 3 and to another upright 
of the frame at the other end by means of 
bolts 4, 4 which extend through holes in the 
tilting frame and holes in the rigid frame t. A 
series of holes in each frame is provided as ill 
lustrated in Figure 2 whereby the angle of slope 
of the tilting frame 2, and hence the Screen frane 
5 may be varied as desired. 
The screen frame 5 is supported on the tilting 

frame 2 by means of a series of coil springs 6 
pivotally secured by means of knuckle joints to a 
Series of lugs 7 along the longitudinal sides of 
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the screen frame 5. The other ends of the coil 
Springs 6 are secured to the upper and lower 
members of the tilting frame 2 by means of 
tension varying devices 8 comprising hooks 

is threaded at one end and passed through brackets 
and adjustably held in position by nuts on the 
threaded ends of the hooks. It will be observed 
that if the upper and lower members of the 
tilting frame are vertically adjusted by moving 
the free end of each an equal distance up or 
down the distance apart of the said upper and 
lower members and hence the tension of the 
springs will remain substantially the same, and 
the direction of the longitudinal axis of the 
Springs will not be changed. The tilting frame 
is Wider than the screen frame so that the coil 
Springs extend at an angle outwardly from the 
sides of the screen frame, thus holding the screen 
more firmly under tension, as shown in Figures 

20 1 and 4. 
The Screen 9 is mounted within the screen 

frame 5, and may be removable to replace it 
When WOrn. Out Or to Substitute a Screen of a 
different mesh. A suitable hopper G may be 

25 provided for feeding materials to the upper end 
of the Screen. 
The illustrated means for vibrating the screen 

5 comprises a central bearing post which may 
be mounted on One or both ends of the screen 

80 at either end of the longitudinal center line or 
at any intermediate point on said line. In the 
construction shown in Figure i there is a central 
bearing post mounted on each end. Rotatably 
mounted on a drive shaft 2 in the said central 

35 bearing post is a flywheel i3 provided with 
a suitable unbalancing weight 4. This flywheel 
is provided With a bevel gear 5. Which faces the 
bearing post and meshes With a bevel gear 
6 On another flywheel 7 which is rotatably 

40 mounted on the bracket bearing post by a 
stub shaft 8 and which is provided With an 
unbalancing weight 9. The bevel gear is like 
wise faces the bearing post . The flywheel 3 
causes longitudinal oscillation of the screen and 

45 the flywheel causes simultaneous transverse 
OScillation thereof. 
The shaft 2 is driven by an elastic spring shaft 

20 formed of a strip of flat, zig-zag steel Spring 
of substantially uniform thickness and width as 

50 shown in Figure 6. The said elastic spring shaft 
is in turn driven by a rigid shaft 2 Which is 
driven by a pulley 22 or in other suitable man 
ner from a motor (not shown). 
The vibratory devices at each end of the screen 

55 may be operated separately by an independent 

O 

s 



2,402,840 
3 

motor, but it is preferred that they be Synchro 
nized by the following means: 
Mounted on the shaft 2 f is a bevel gear 23 

which meshes with another bevel gear 24 on the 
shaft 25, which shaft is journalled in a bracket 
26 at one end and a bracket 27 at the other end, 
and is provided at the other end with a bevel 
gear 28 which meshes with another bevel gear 
29 which is mounted on the drive shaft 2 which 
drives the spring shaft 20 and the vibratory 
mechanism at the other end of the Screen. The 
synchronizing drive mechanism above described 
may be mounted on any suitable support. In the 
drawings for the sake of clarity and simplicity, 
no special support has been shown, although the 
shaft; 2 at the front or lower end of the Screen 
is shown as being journalled in a bearing 30 in 
one of the upright members of the frame f. 
As stated above, instead of having a vibrator 

at each end of the screen, a vibrator at only one 
end of the screen, or mounted elsewhere on the 
screen, may be used. Furthermore, instead of 
providing the vibrator with two unbalanced 
wheels, the wheel 3 alone may be used giving 
only a longitudinal vibratory movement, or if de 
sired the wheel 7 alone may be provided with 
an unbalancing Weight, giving only a transverse 
gyratory movement. The power and scope of 
the vibrator may be varied by changing the weight 
or position of the unbalancing Weights, or the 
speed of the vibrator. The gyratory effect may 
also be varied by changing the strength of the 
springs 6 or adjusting their tension. It will thus 
be seen that the device may be adapted for use 
with an infinite variety of weights and kinds of 
materials and for different purposes. 
The elastic shaft is an important feature of the 

invention. Such a shaft is different in construc 
tion and essentially functions differently from a 
Shaft having universal, SWivel or hinged joints 
or like construction. An elastic shaft is one which 
will stretch and rebound or Will compress and re 
bound. It is also flexible. In the drawings are 
shown an elastic Spring shaft of Spring metal of 
flattened form e. g. ellipsoid or rectangular in 
cross section in folds or Zig-Zagged back and forth 
from side to side with their flat sides transverse 
to the longitudinal axis of the shaft, after the 
fashion of pleating or other formation as shown 
in Figure 6. A spring shaft of this form will ex 
pand and contract with the movements of the 
Screen but practically no expansion or contrac 
tion will be imparted thereto by the rotary force. 
applied thereto. The shaft is arranged so that 
when the screen gyrates the shaft will be under i 
tension at least when the screen is at the upper 
and lower positions in its cycle of movement: 
This results in a tilting of the Screen in one direc 
tion. When in its uppermost position and in the 
opposite direction when the screen is in its lower 
position, as illustrated diagrammatically in Fig 
ures 7 and 9 in which the screen is shown in dotted 
lines in various positions of its vibratory move 
ment. A slight transverse movement of the 
screen is also obtained since the stress on the 
elastic shaft tends to pull the screen towards the 
shaft when the screen is above or below its place 
of starting, while the Springs 6 tend to pull the 
Screen back When in its gyratory movement it 
returns to its place of starting. Since this trans 
verse movement is slight and merges with the 
transverse gyratory movement caused by the 
wheel T, it is not shown in the diagrammatic 
ViewS. 
Thus there is imparted to the screen not only 
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4. 
a gyratory movement, but also transverse and a 
tilting movement, the latter being obtained by 
the use of an elastic drive shaft. The mounting 
of the vibrator on the longitudinal center line of 
the screen also assists in obtaining the tilting 
effect since the tilting takes place on this Center 
line. The delicate adjustable spring mounting 
of the screen is a further factor in obtaining the 
desired movement, which is much more efficient 
than the ordinary vibratory or oscillatory move 
ment. 
The tilting effect may be accentuated by con 

necting the elastic spring shaft 20 off center of 
the rigid drive shaft 2 (see Figure 9). The elas 
tic spring shaft 20 is arranged out of phase with 
the vibrator, i.e., the point of Connection between 
the shaft 2 and the elastic spring shaft 20 is 
down when the screen is up and Vice-versa. 

. When the double unbalanced fly-wheel vibrator 
is used there is a positive tilting or rocking ac 
tion, and the unbalancing Weight on the vibrator 
Will be so arranged as to supplement and ac 
centuate the sideways tilting action which would 
be imparted to the screen by the elastic spring 
shaft, that is to say, the vibrator will tend to tilt 
the screen away from the drive shaft when it is 
down and towards the drive shaft when it is up. 
A modified construction is shown in Figure 3, 

in Which two Vibrators are mounted on One end 
of a Screen, said vibrators being spaced apart and 
balanced. The shaft 2 extends from the first 
vibrator which is operated by the elastic shaft 
20, to the second vibrator and rotates the unbal 
anced flywheel 3 of the second vibrator. By 
arranging the counterbalancing weights on the 
tWO Vibrators 7 So that they are slightly out of 
phase, it will produce a side to side positive tilt 
ing throw. By increasing the number of support 
ing Springs the size and strength of the spring 
may be reduced thus making the screen more 
sensitive to vibrating movement. By varying the 
tension on the springs the amount of vibratory 
noVement may be regulated and controlled. The 
increased number of Springs provides like sup 
port throughout the full length of the screen. 
The combined oscillatory movement of the 

Screen is Such that Screening is rapid and effec 
tive with a comparatively slow movement of the 
Screen. This reduces the wear and tear on the 
machine and the amount of power used. 
Although the invention has been described in 

Some detail, it will be understood that it is not 
desired to be limited to such details except as 
may be specified in the annexed claims. 
What I claim is: 
i. In apparatus of the kind described, a screen; 

means for vibrating the screen; a tilting frame 
having upper and lower members; springs ex 
tending between the screen and the upper and 
lower members to yieldingly support the screen 
in the frame; a supporting frame on which the 
upper and lower frame members of the tilting 
frame are separately and independently pivoted 
at one end; and means for adjustably securing 
the other ends of the upper and lower frame 
members to the supporting frame at various verti 
cally Spaced positions, whereby the screen may be 
tilted to various desired angles without substan 
tially varying the tension of the supporting 
Springs or the direction of the longitudinal axis 
thereof. - 

2. In apparatus of the kind described, a screen; 
means for vibrating the screen; a tilting frame 
having upper and lower members; springs extend 
ing between the Screen and the upper and lower 
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members to yieldingly support the screen in the 
frame; a supporting frame on which the upper 
and lower frame members of the tilting frame 
are separately and independently pivoted at one 
end; means for adjustably securing the other 
ends of the upper and lower frame members to 
the Supporting frame at Various Wertically Spaced 
positions, whereby the screen may be tilted to 
various desired angles Without Substantially vary 
ing the tension of the Supporting springs or the 
direction of the longitudinal axis thereof; a 
vibrator mounted on said Screen at the end there 
of nearest the pivoted end of the tilting frame; 
and a drive shaft for Operating said vibrator. 

3. In apparatus of the kind described, a frame; 
a screen yieldingly mounted on said frame; a 
rotatable vibrator mounted on said Screen; a 
rotary driving element on the frame; and a rotat 
able longitudinally stretchable elastic drive shaft 
connecting the vibrator and the drive shaft, 
formed of a strip of Spring metal of flattened 
form and of substantially uniform thickness and 
width in Zig-Zag formation, with flat sides trans 
verse to the longitudinal axis of the shaft, for 
operating the vibrator, Said elastic shaft being so 
arranged that it will be under tension at least 
When the Screen is at the upper and lower posi 
tions in its cycle of movement. 

4. In apparatus of the kind described, a frame; 
a screen yieldingly mounted on said frame; a 30 
central bearing post mounted on said screen; a 
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drive shaft journalled in said bearing post; an 
unbalanced wheel on said drive shaft; a stub 
shaft mounted on said bearing post and extend 
ing substantially at right angles to the drive 
shaft; an unbalanced wheel mounted on said stub 
shaft and having propelling contact with the 
wheel on the drive shaft; and means for rotating 
the drive shaft to rotate said unbalanced. Wheels, 
whereby one of the wheels will vibrate the screen 
longitudinally and the other will vibrate it trans 
versely. 

5. In apparatus of the kind described, a frame; 
a screen yieldingly mounted on the frame; a 
rotatable vibrator mounted on said Screen; a 
rotary driving element on the frame; a rotatable 
longitudinally stretchable elastic drive shaft con 
necting the vibrator With the driving element for 
operating the vibrator, Said drive shaft being 
formed of a strip of spring metal of flattened 
form of substantially uniform thickness and 
Width in Zig Zag formation, With flat sides trans 
verse to the longitudinal axis of the shaft, where 
by the shaft will stretch and compress under ten 
sion with the movements of the screen, but sub 
stantially no stretching or compression will be 
imparted thereto by the rotary force applied 
thereto, the said shaft being so arranged that it 
will be substantially under no tension when the 
Screen is at rest. - 

FRANKD. PARMENTER, 


