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UNITED STATES PATENT OFFICE 
2,358,449 

MEANS FOR CONTROLLING WIBRATORY 

John H. W.Finney and Grant Ellen, Denver, Colo.,. 
assignors to Mining Process and Patent Com 
pany, Denver, Colo., a corporation of Delaware s 
Application October 7, 194, serial No. 413,938 

15 Claims. (CL 209-413) 
This invention relates to an improved means 

for controlling the operation of vibrating screens 
and the like. -- 
Vibrating screens are ordinarily mounted at 

an angle which is inclined from horizontal, the 
slope of the screen depending upon local condi 
tions such as the nature of the material being 
screen, the fineness of such material, the results 
desired, etc. 
The optimum angle of inclination of such a 

vibrating screen cannot be predetermined prior 
to experimental use with the actual material to 
be screened. Heretofore it has been common 
practice to install such a screen and make ex 
perimental runs of material therethrough. After 
such experimental runs the angle of inclination of 
the screen may have to be changed in order to 
get the desired results with the material at hand. 
Furthermore, variations in the material being 
handled or changes in procedure may occur from 
time to time thus requiring additional changes. 
in the angle of inclination. . '... . . . . 

Heretofore, a change in the angle of inclina 
tion of a vibrating screen has been a rather dif 
ficult, and laborious job because aSSociated Sup 
porting and operating mechanism had to under 
go a major alteration. A further and particular 
objection to such changes after a screen has been 
installed is that the point of feed of material to 
the screen has had to be raised or lowered. 
Therefore, it is a general object of the present 

screening apparatus that is well suited to per 
form the present method; . - 

Fig. 2 is a Sectional view as approximately in 
dicated by the line 2-2 of the Fig.1; 

Fig. 3 is a fragmentary sectional view taken 
' approximately along the line 3-3 of Fig. 1 and 

O 

drawn to a much larger scale; . . . . 
Fig. 4 is a diagrammatic illustration of various 

operating positions of the mechanism illustrated 
in the Fig. 1; and . . . . . 

Fig. 5 is a diagrammatic illustration of a modi 
fied mechanism that is also Well Suited to perform 
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the present method. M 
The screening apparatus herein illustrated 

is an improvement over the disclosure of Patent 
No. 2,246,483 to Thomas A. Dillon. However said 
prior patent does not teach the present improved 
method so that even though the present appa 
ratus is an improvement over said Dillon screen, 
nevertheless the present method is an entirely 

- new concept. The present improved method is 
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invention to provide a method of controlling the 
operation of such vibrating Screens whereby an 
optimum angle of inclination may be maintained at all times or may be readily changed at any 
time, quickly and conveniently and without dist 
turbing the screen supporting mechanism and 
particularly without changing the elevation of the 
point of feed to the screen or otherwise altering. 
any associated operating mechanism. 
Another object is to provide such a method 

of screen control whereby the angle of inclination 
of a vibrating screen may be changed While 
maintaining the actual operation of the Screen 
which has the improved advantages of eliminat 
ing lost time and enabling a user to observe and 
compare variations in operating results so that 
optimum conditions may be obtained. - - 

In order to disclose typical mechanism that is 
well adapted to perform the present method, the 
accompanying drawings, in which like parts have 
been similarly designated, will be described 
in some particularity. In the drawings: - - 
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not limited to the specific apparatus herein set 
forth. - 

In order to overcome the difficulties and accom 
plish the objectives hereinbefore referred to, a 
supporting superstructure. 5, Figs. 1 and 2, is 
provided. This structure may be made of tim 
bers as illustrated or it may be constructed of 
steel or any other Suitable material, or it may 
even be a portion of the building in which the 
screen is installed. - - - - - - - - - - Abeam element 6 is securely pivoted at one of 
its ends, to the 'superstructure 5 as indicated at 
7. The other or lower end of the beam element 
6 is also supported from the superstructure f 5 . 
by means of a wire rope or cable f8 that is held 
in an eyebolt 19 which depends from said super 
structure. The wire rope or cable f8 is also con 
nected with a turnbuckle 20 which is attached to 
the beam structure 6 as shown at 2. Prefer 
ably the lower end beam element support 8 
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f9-20-21 would be duplicated at both sides 
of the beam element 6. Under some circum 
stances the screen may be operated substantially 
level or the discharge end may be somewhat high 
er than the feed end but usually it is lower as 
illustrated. . . . . . . . . . . . . . 
A screen element indicated as a whole by ref 

erence character 22 is suspended from the beam 
element f6 by means of rods 23 the lower ends 
of which are carried in angle brackets 24 which 
in turn are pivoted as at 25 to the sides of the . . . . 
screen element 22. The upper ends of the rods 
23 are carried in compression springs 26 which 

Figi is a side elevation partially in section of 55 in turn are seated in angle brackets 27 that are 



2 
pivotally mounted on the sides of the beam ele 
ment 6. The details of the rods 23 and their 
mountings and connections are Well illustrated 
in Fig. 3. 

Carried in the Screen element 22 are a plu 
rality of Screens 28 and 29 and a feed chute for 
the screen element is indicated at 30 having a 
point of discharge closely associated with the 
upper screen 28 as shown at 31. 
Adjacent the end of the screen element 22 

that is opposite from the feed chute 30 are dis-, 
charge chutes 32 and 33 that are positioned to 
cooperate respectively with the screens 28 and 29. 
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in turn is bushed by a sleeve 4 to relieve the 
bolt from shearing stresses that otherwise would 
be exerted thereagainst. 

It will be seen that the compression spring 26 
is supported on a rubber cushion 42 carried in 
the bracket 27, and immediately below said 
bracket is a bumper element 43 on the rod 23, 
that is provided with a rubber bumper or cush 
ion 44. 
The lower end of the rod 23 is carried in the 

bracket 24, which is pivoted at 25 to the screen 

It will be understood that any number of screens 
may be employed, two being shown as typical. 
A motor 34 is mounted on a pivotal base 35 15 

Which is carried upon the beam element, 6. Said ... 
motor base 35 is urged upwardly by means of 
compression Spring 36 to maintain suitable ten 

ision in a V-belt 37 that transmits power from the 
motor 34 to a driven pulley, 38 which in turn op 
erates the mechanism for vibrating the Screen 
inclusive of a balance wheel 39. 
The beam element 6 and the screen element 

22 are arranged parallel to each other so that they 
together with the Supporting rods, 23 form a geo 
metric parallelogram. Furthermore, dimensions 
A. and B Fig. 1 are substantially equal. Dimen 
sion A is the distance between a center line pass 
ing through the pivotal axis fl and another cen 
terline passing through the axis of pivotal con 
nection of the rods 23 with the beam element 16. 
Dimension B is the distance between a center line 
passing through the point of feed 3i and another 
center line passing through the axis of pivotal 
connection 25 of the lower ends of rods 23 to the 
screen element 22. 
between the pivotal connection of the upper rod 
23 to the beam element f6, and the pivotal con 
nection it is substantially equal to the distance 
between the pivotal connection 25 of the upper 
rod 23 with the screen element 22, and the point 
of feed 3. . ... . . . . . . . ; 
Thus it will be seen that during angular move 

ment of the beam element 6 as effected by oper 
ation of the turnbuckle 20 and in any angular 
position in which said beam element 6 may be 
placed, the entire assembly, 16-22-23, oper 
ates and exists as a parallelogram so that the 
relationship of the upper end of the screen ele 
ment 22 does not change to any appreciable ex 
tent with reference to the point of feed 31. Fur 
thermore, during such angular movement of the 
beam element 6 and the screen element 22, the 
compression spring 36 operates to maintain suit 
able tension in the drive belt 37. 

It is manifest that if a greater change in the 
angle of the beam element 16 than can be effected 
by the turnbuckle. 20, is desired, then the cable 

cable f8 and its associated components are merely 
typical and other mechanical means may be pro 
vided for supporting the end of the beam element 
6 that is opposite its pivotal connection 7. 
Next referring to Fig. 3, it will be understood 

that ordinarily two connecting rods 23 will be 
used on each side of the beam element 6 and the 
screen element 22. Fig. 3 illustrates a typical con 
necting rod 23 suspended in the compression 
spring 26 which in turn is seated in the bracket 
27 which is pivotally attached at 40 to the beam 
element 6... . . . . . . . . . . . 
This pivotal attachment readily may be effected 

by means of a machine bolt as illustrated, which 

Furthermore, the distances 
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element 22 by means of a machine bolt as illus 
trated. This bolt is also bushed by a sleeve 4 
for the purposes hereinbefore described. Where 
the lower end of rod 23 passes through the 
bracket 24 it is cushioned in rubber as illustrated 
at 45. The purpose of the rubber mountings 42 
and 45 and the bumper 44 is to absorb vibratory 
shock particularly when the screen is first set into 
vibratory movements and before it has acquired 
its full harmonic frequency. 
The details illustrated in Fig. 3 clearly show 

how each connecting rod 23 is pivotally connected 
with the beam element 6 and with the screen 

25 element 22 thus providing the movable parallelo gram action herein defined. This parallelogram. 
action is well illustrated in Fig. 4 wherein the 
Solid lines illustrate a position of the parallelo 

rt gram corresponding to that illustrated in Fig. 1, 
30 and the broken lines indicate another typical posi 
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as hereinbefore defined. . . . . 
8 can be taken up or let out through the eye 

bolt 9 as desired. Furthermore, the supporting 60 
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tion to which the parallelogram may be moved 
While maintaining the important parallel rela 
tionship of the components and particularly while 
maintaining the original relationship between the 
feed end of the screen element and the feed 
chute. . . . . . . . . . - - . . . 
After the Optimum angle of operation has been 

determined by sufficient tests and experience 
With the material at hand, holes may be drilled 
through the sides of the beam element 16 corre 
Sponding to the aperture 46 in bracket 27 where 
upon said bracket may be securely bolted to the 
beam element. Likewise, holes may be drilled in 
the Screen element 22 corresponding to the aper. 
ture 47 in each bracket 24 whereby said brackets 
may be securely bolted in fixed position with 
reference to the screen element. ---. . . . 
...Fig. 5 illustrates diagrammatically another em 
bodiment of the same operating principle where 
in a beam element 6d. is supported on standards 
48 and 49. The beam element 6a is pivoted 
at a to the fixed standard 48 and the screen 
element 22, which is supported on rods 23 above, 
the beam element 6d. instead of below it. .. 

...It. will be manifest that the angle of inclina-- 
tion of the beam element 6a may be varied 
about its pivotal axis.ta and the parallelogram 
action of the several components will be the same 

Obviously the beam element f6 of Figs. 1 and 
2 may be supported by standards, if desired, simi 
lar to: those suggested in Fig. 5 and the beam 
element 6a of Fig. 5 can well be supported by 
superstructure similar to that suggested in Fig. 1. 

65 The mechanical means for supporting the beam 
element. 6 or 6a is subject to selective variation 
according to installation requirements and the 
parallelogram relationship will be maintained 

- throughout a wide selection of mechanical sup 
ports. . . . . . . . . . . . . . . . . . 

It is manifest that as a consequence of the 
parallelogram arrangement herein disclosed, the 
angle of inclination of the beam-element 6 and 
the screen element 22 may be varied without 
changing the drive belt 37, because the compres 
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sion spring 36 will maintain a suitable tension in 
Said belt in all normal angular positions of the 
apparatus. The Wariations in the distance be 
tWeen the drive pulley of the motor and the driven 
pulley on the Screen element are quite small and 
readily can be compensated for by the compres 
Sion spring 36. 
What we claim and desire to secure by Letters 

Patent is: 
i. 1. In Screening apparatus, a rigid supporting. 
member Suspended for movement about a pivotal 
axis at at least one of its ends, a screening mem 
ber, Suspension members mounted for pivotal 
movement on said rigid member and extending 
from the rigid member in pivotal connection with 
the Screening member adjacent its ends to permit 
movement between said members to selective an 
gular positions, said members being constructed 
and arranged to form a parallelogram in which 
angular movement of one of said members will 
produce conjoint changes in the positions of the 
other of Said, members and thereby maintain a 
parallel relationship between the initially parallel 
members, and means for holding said angular 
position of the members constant in each selec 
tive position. M 

2. In screening apparatus, a rigid supporting 
member Suspended for movement about a pivotal 
axis at at least one of its ends, a screening mem 
ber, suspension members mounted for pivotal 
movement on said rigid member and extending 
from the rigid member in pivotal connection with 
the screening member adjacent its ends to per 
mit movement between said members to selective 
angular positions, said members, being construct 
ed and arranged to form a parallelogram in which 
angular movement of one of said members will 
produce complementary changes in the positions 
of the other of said members and thereby main 
tain a parallel relationship between the initially 
parallel members, and means for holding Said 
angular position of the members constant. in 
each selective position. 

3. In screening apparatus, a rigid supporting 
member suspended for movement about a pivotal 
axis at at least one of its ends, a Screening mem 
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ber, suspension members mounted for pivotal 
movement on said rigid member and extending 
from the rigid member in pivotal connection with 
the screening member adjacent its ends to permit 
movement between said members to selective an 
gular positions, said members being constructed 
and arranged to form: a parallelogram in which 
angular movement of one of said members will 
produce reciprocal angular changes in the posi 
tions of the other of said members and thereby 
maintain a parallel relationship between the ini 
tially parallel members, and means for holding 
said angular position of the members constant in 
each selective position. 

4. In screening apparatus, a beam member 
suspended for movement about a pivotal axis 
at at least one of its ends, a screening member, 

50. 
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3. 
and means for holding said angular position of 
the members constant in each selective position. 

5. Apparatus for screening loose material, com 
prising a beam member, a screening member, 
Connecting members pivoted on the beam mem 
ber and on the Screening member and disposed 
in parallel relation for suspending the screening 
member from the beam member, means posi 
tioned to act. on said members for imparting 
Vibratory movement thereto, a fixed support, a 
pivotal connection holding one end of said beam 
member. On the Support, a flexible, connection 
holding the other end of said beam member on 
Said Support and being of sufficient length to in 
cline ... the . Screen member at different angular 
positions from the support, and a material feed 
ing device disposed in uniform proximity to the 
upper end of the Screening member in the vari 
Ous inclined positions of said screen member. . 

6. Apparatus for screening loose material, com 
prising a beam member, a screening member, 
Connecting members pivoted on the beam mem 
ber and on the screening member and disposed 
in parallel relation for Suspending the screening 
member from the beam member, means posi 
tioned to act on said members for imparting 
vibratory movement thereto, a fixed support, a 
pivotal connection holding one end of said beam 
member on the Support, a flexible connection 
holding the other end of said beam member on 
Said Support and being of Sufficient length to in 
cline the screen member at different angular po 
sitions from the support, adjustable means for 
varying the length of said flexible connection to 
thereby change the inclination of the screening 
member, and a material feeding device disposed 
in uniform proXimity to the upper end of the 
Screening member in Warious inclined positions, 
of said screen member. . . . . . . . : . . . . 

7. Apparatus for Screening loose materials, com 
prising a beam member, a screening member, 
connecting members pivoted on the beam mem 
ber and on the screening member and disposed. 
in parallel relation for Suspending the screening 
member from the beam member, means posis, 
tioned to act on said members for imparting 
vibratory movement, thereto, a fixed support, a . 
pivotal connection holding one end of said beam 
member on the support, an extensible connecting 
member holding the other end of said beam mem. 
ber on said support in a position to incline the 
screening member at selective angular positions, 
a material feeding device held in a fixed posi 
tion in uniform proximity to the upper end of 
the screening member in - the various inclined 
positions of said screening member, and means 
for rotating the screening member about a fixed 

60 

suspension members mounted for pivotal move 
ment on said rigid member and extending from 
the beam member in pivotal connection with the 
screening member adjacent its ends to permit 
movement between said member and the beam 
member to selective angular positions, said mem 
bers being constructed and arranged to form a 
parallelogram in which angular movement of one 
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of the members Will produce complementary 
changes in the positions of the other of said 
members and thereby maintain a parallel rela 
tionship between the initially parallel members, 75 

the extensible member. . . . . . . . . 
axis adjacent said feeding device fby extension of 

8. In the art of screening loose materials, in 
which vibratory screening apparatus, consisting 
of a rigid member, a relatively movable. Screen 
ing member having each of its ends pivotally sus 
pended from the rigid member and pulsating 
means arranged to effect said relative movement 
and thereby vibrate the apparatus, is disposed 
at an inclination in material-receiving relation 
to a fixed feeding device, the improvement which 
comprises Suspending said apparatus for varia 
tion of the inclination of its Screening member 
by movement of same about a fixed axis of rota 
tion at its material-receiving end. . . 

9. Screening apparatus comprising a rigid 
Supporting member adjustably suspended for 

  



4. 
movement about a pivotal axis at at least one 
of its ends, a screening member, connecting rods 
pivoted on the bean member and on the Screen 
ing member and disposed in parallel relation for 
suspending the Screening member from the beam 
member in parallel relation thereto in Warious 
angular positions, an eccentric acting on One 
of said members, a prime mover on the other 
of said members, power transmission means ex 
tending between the prime mover and the ec 
centric, and means for maintaining uniform 
spacing between the prime mover and eccentric 
in the different angular positions of said members. 

... 10. Screening apparatus comprising a rigid 
supporting member adjustably Suspended for 
movement about a pivotal axis at at least One 
of its ends, a screening member, connecting rods 
pivoted on the beam member and on the Screen 
ing member and disposed in parallel relation for 
suspending the screening member from the bean 
member in parallel relation thereto. in various 
angular positions, an eccentric acting on One of 
said members, a prime mover on the other of Said 
members, power transmission means extending 
between the prime mover and the eccentric, and 
flexible means for maintaining uniform Spacing 
between the prime mover and eccentric in the 
different angular positions of Said members. 

11. Screening apparatus comprising a rigid 
supporting member adjustably suspended for 
movement about a pivotal axis at at least. One 
of its ends, a screening member, connecting rods 
pivoted on the beam member and on the screen 
ing member and disposed in parallel relation for 
suspending the screening member from the beam. 
member in parallel relation thereto in Various 
angular positions, an eccentric acting on One of 
said members, a prime mover on the other of Said 
members, power transmission means extending 
between the prime mover and the eccentric, and 
spring-actuated means for maintaining uniform 
spacing between the prime mover and eccentric 
in the different angular positions of said members. 
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13. In apparatus of the character described, 

a beam element pivoted at one end to a station 
ary support and having its opposite end adjust 
ably Supported to position the beam element in 
different angular positions, Screening means in 
spaced parallel relation to said beam element, a 
feeding device in proXimity to Said pivotal Slip 
port of the beam element for delivering material 
to be treated to the screening means, and a plu 
rality of parallel connecting members pivoted to 
said beam element and pivoted to said screening 
means for maintaining the parallel relationship 
between said members Constant throughout the 
range of angular movement of the beam element 
and maintaining a uniform relationship between 
the feeding device and Said Screening means in 
the various angular positions of the beam element. 

14. In apparatus of the character described, 
a beam element pivoted at one end to a station 
alry support and having its opposite end adjust 
ably supported to position the beam element in 
different angular positions, screening means in 
spaced parallel relation to Said bean element, a 
feeding device in fixed relation to said pivotal 
support of the beam element for delivering ma 
terial to be treated to the screening means, and 
a plurality of parallel connecting members piv 
oted to said beam element and pivoted to Said 
screening means for maintaining the parallel 
relationship between said members constant 
throughout the range of angular movement of 
the beam element and maintaining a uniform 
relationship between the feeding device and said. 
screening means in the various angular positions 
of the beam element. - 

15. In apparatus of the character described, 
a beam element pivoted at one end to a Station 
ary support and having its opposite end adjust 
ably supported to position the beam element in 
different angular positions, means for varying 
the elevation of the adjustable support to thereby 

- 12. Screening apparatus comprising a rigid - 
supporting member adjustably suspended for 4. 
movement about a pivotal axis at at least one 
of its ends, a screening member, connecting rods 
pivoted on the beam member and on the Screen 
ing member, and disposed in parallel relation for 
suspending the screening member from the beam 
member in parallel relation thereto in Various 
angular positions, an eccentric acting on the 
screening member, a prime mover on the Sup 
porting member, power transmission means ex 
tending between the prime mover and the eccen 
tric, and a flexible mounting for the prime mover 
to maintain uniform spacing between said prime 
mover and the eccentric in the different angul 
lar positions of said members. 
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change the angular position of said beam ele- . 
ment, screening means in Spaced parallel rela 
tion to said beam element, a feeding device in 
proximity to said pivotal support of the beam 
element for delivering material to be treated to 
the screening means, and a plurality of parallel 
connecting members pivoted to said bean ele 
ment and pivoted to said screening means for 
maintaining the parallel relationship between 
said members constant throughout the range of 
angular movement of the beam element and 
maintaining a uniform relationship between the 
feeding device and said screening means in the 
various angular positions of the beam element. 

JOHN H. v. FINNEY. 
GRANTELLEN. 

  


