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.’ screening apparatus that is well sulted to per-
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This invention relates to an improved means
for controlling the operation of v1brat1ng 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 can not be predetermined prmr
to experimental use with the actual materlal 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 mchnatmn of
the screen may have to be changed in order to
get the desired results with the material at hand:
Purthermore, variations in the material being
handled or changes in procedure may oceur from

time to time thus requiring: addltlonal changes.

in the angle of inclination.- :

Heretofore, a change in the ‘angle of -inclina-
tmn 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

form the present method; -

‘Fig. 2 is.a sectional view-as approxxmately in-
dicated by the line 2—2 of the Fig. 1;

- Pig/ 3 is-a fragmentary sectional view taken

) apprommately along the line 3—3 of Fig. 1 and
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drawn to-a much larger scale; .

- Pig. 4 is a diagrammatic illustration of various
operating positions of the mechamsm 1llustrated
in the Fig. 1y and

' Fig:bis a diagrammatic’ 111ustrat10n of-2 modi-
fied mechanism that is also Well suited to perform
the present method.-

The screening apparatus herem 1llustrated» ’
is dn-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 1mprovement 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 faintained’
at all times or may be readily changed at any
time, quickly and conveniently and without dis-
turbing the screen- supporting mechanism:and
particularly without changingthe elevation of the
point of feed to the screen or otherwise altermg.
any ‘associated operating:mechanism.

Another object is‘to- provide:- such: & methodj
of screen control whereby the angle of inclination:

of o 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 & user to’ observe and-

compare variations in-operating resuIts so- that

optimum conditions may be obtained.
In order to disclose typical rhechanism that is

well adapted to perform the present method, the -

accompanying drawings, in which like-parts have
been similarly = designated, will' be descmbed
in_some particularity. In.the drawings:

Fxg lisa S1de elevation, part1ally in sectxon of ’
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not limited to the spec1ﬁc apparatus herein set

forth.

In order to overcome the difficulties-and accom-
plishr the objéctives hereinbefore referred to, a
supportmg superstructure. 15, Fxgs 1 and 2, is
provxded This stracture 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 bu1ld1ng m Wh1ch the

screen is installed. - -

A beam element 16 is securely plvoted at-one-of
its ‘ends, to the superstructure” 15 as indicated-at
tT. The other or lower end of the beam: element
6 is also supported from the superstructure 15
by mieans of a wire rope or, cable {8 that is held
in'an eyebolt 19 which depends from. said super-
structure.” The Wwire rope or cable 18 is also con-
riected with a turnbuckle 20°whick is-attached to
the Beari structire 16" ag shown at 21 Prefer-

. ably the lower end bedm -element support 18— . .
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[9—20-=21 . would - be duphcated at’ both  sides-
of the beam element 6. ‘Undetr some circum-
staiices the screen may be operated, substantially
Ievel or the discharge éid may be somewhat hlgh-
er than the feed end’ but usually 1t is. lower as
illustrated. -

"A’screen element indicated as a whole by ref-.

erence character 22 is suspended from the beam ‘

element {6 by means .of rods 23 thé lower ends

- of which -are carried in’ afigle brackets 24 which
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i turn are pivoted as’ at: 25 to the sidés. 6f the -

screen element 22, The Upper. ends of- the rods
23 are carried in .compression .springs. 26. which
m turn are seated in angle brackets 21 that- are




pivotally mounted on the sides of the beam ele-
ment 16. 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-

cooperate respectively with the screens 28 and 29.

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
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in turn is bushed by a sleeve 4i 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 21, 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
charge chutes 32 and 33 that are positioned to. :

which is carried upon the beam element. 6. . Said: - :

motor base 35 is urged upwardly by means of
compression spring 36 to maintain suitablé ten-

" sion in a V~belt 3T that transmits power from the
motor 34 to a driven pulley: 38 which in turn op-
erates the mechanism for v1brat1ng the screen
inclusive of a balance wheel 39..

The beam element 16 and the screen element

22 are arranged paralle] 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-,
s1on A is the distance between a- center line pass-

ing through the pivotal axis 17 and another cen-
“ter line passing through the axis of pivotal con-

- nection of the rods 23 with the beam element (6.

. Dimension B is the distance between a center line
" passing through the point of feed 31 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 16, and the pivotal con-

nection- i1 is substantlally equal to the distance

between the p1vota1 connection 25 of the upper
rod 23 with the screen element 22, and the pomt
of feed 31. :

Thus it will be seen that durmg angular move-
ment of the beam element 16 as effecteéd by oper-
" ation of the turnbickle 20 and in any angular
pos1t10n in which said bea.m element 1§ 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 éle-

ment 22 does not -change. to any appreciable ex-
tent with réference to thé point of feed 31, Fur-

- thefmore, during such angilar’ movement of the
beam element 16 and the screen element 22, the
compression spring 36 operates to mamtam su1t—
able tension in the dnve belt 37, .

' It is manifést that if 'a greater . change 1n the
anglé of the beam element 16 than can be effected
by the turnbuckle. 20, is desired, then the cable
{8 can be taken up of let out through’ the eye-

‘bolt 18 as desired. Purthermore, the supportmg :

cable 18 and its assoc1ated components are merely
typical and other mechamcal means may be pro<
vided for supporting the end of the béam element
‘16 that is opposite its plvotal connection 17,
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 16 and the
screen element 22.- Fig. 3 ulustrates a typ1cal con-
nectmg rod 23° suspended in the compressron
spring 26 Wh1ch in turn is seated in the bracket
‘21 which is prvotally attached a 40 to the beam
- element; 16.. : :
This pivotal attachment readily’ may be effected

by means of a machme bolt as illustrated, which

Furthermore, the ‘distances

element 22 by means of a machine bolt as illus-
trated, This bolt is also bushed by a sleave 41

“for the purposes hereinbefore described. - Where
15

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
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vibratory movements and before ‘it has acquired
its full harmomc frequency.

The details illustrated in Fig. 3 clearly show
how each.connecting rod 23 is pivotally connected

. With the beam element 16 and with the screen
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element. 22 thiis providing the movable paralielo-
gram action herein defined; This parallelogram.
action is well illustrated in.Fig. 4 wherein the
solid lines illustrate a position of the parallelo-
gram corresponding ‘to that illustrated in Fig. 1,
and the broken lines indicate another typical posi-
tion” to which the parallelogram may be moved
while’ malntammg 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 optrmum angle of operation has been
determmed by suﬂicrent ‘tests and: experience
with the material at hand, holes may be drillegd
through the sides of ‘the beam element 16 corre-
sponding to-the aperture 46'in bracket 27 wheére-
upon said bracket may- be securely bolted to the’
beam element. : Likewise; holes may .be drilled in
thescreen element 22 corresponding ‘to the aper-
ture 4T in each bracket 24 whereby said brackets
may be securely bolted in. fixed pos1t10n with
reference -to the screen element. :

- Fig. 5 illustrates diagrammatically another em-

. bodiment of the same operating principle where-
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- throughout a wide selectron of mechamcal sup-

in a beam element 16¢ is.supported on standards
48.and 49.: The béam -element I6a is.pivoted.
at.1Ta to. the. fixed standard 48 and the screen
element 22 which is: supported on rods 23 above.
the beam-element 16¢ instead iof below it. -

= It. will be manifest that the angle of incling-
tion of the:beam element 162 may be varied:
about .its pivotal axis t1a.and. the parallelogram
action of the several. components w111 ‘be the same
as. hereinbefore defined:

~Obviously the:beam element IG of Frgs 1 and

2 may be supported by standards if*desired, simi-
lar.to-those suggested. in Fig, 5 and the beam
element I6¢ of Fig. 5 can- well be supported by.

N superstructure similar- to that suggested in Fig. 1.
65

The:mechanical means for supportmg the beam
element: (6 or 16a is: subJect to selective variation
accordlng to 1nsta11at1on reqmrements and the.
parallelogram relatronshrp will.be maintained

ports.:. . .

i 1s mamfest that ‘as.a..cor
parallelogram arrangement herem disclosed, the
angle of . Anclination of the ‘beam -element 16 and

- the screen element 22 thay bé varied’ w1thout:

changmg the drive belt 3T, because the compres= -
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sion spring 86 will maintain a suitable tension in
said belt in. all normal angular positions of: the
apparatus.  .The variations. 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:

» 1..In screening apparatus a. r1g1d 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.

2. In screening apparatus, a rigid supporting
~ member suspended for movement about a pivotal
axis at at least one cof 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 p051t1on

3. In screening apparatus,. a I‘lgld supportmg )
member suspended for movement about a plvotal;

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 extendmg

from the rigid member in pivotal connectmn with.

the screening member adjacent its ends to perm1t
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 g 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,
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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 sereening 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 vanous 1nchned posmons,
of said screen ‘member. . = :
7. ‘Apparatus for screening loose materlals 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

" meémber- from the beam -member, means posis.

tioned to act on -said members for imparting .
vibratory movement. thereto, a fixed support, a:
plvotal connection holding one end of said-beam
member on the stupport, an extensible connecting
member holding the othier énd of said beam memis:

.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 uniferm proxXimity - to the upper end.of
the screening: member ‘in: the various ihclined
positions of said $creening member, and means’

~ for rotating ‘the screening member about a fixed:
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suspension members mounted for pivotal move-

ment on said rigid member and extending from
the beam member in pivotal connection with the
screening membéer 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,
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axis adjacent said feedlng devme by’ extensmn of

‘the extensible member: -

8. In the art of screening loose matenals in

‘which. vibratory screening apparatus; consisting

of a rigid member, ‘g relatively movable screen-
ing member having each of its ends pivotally sus-
pended from the rigid 'membeér and pulsating
mesans 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 irclination 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
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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 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 membper, 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
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 & 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- mem<bers

[}
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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 sup-
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
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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-
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 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 parailel 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 posmons
of the beam element N

=15, In apparatus of the character descrl-bed,
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
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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-
trie, and a flexible mountlng for the prime mover
to maintain uniform spacing between said prlme
mover.and the eccentric in the different angu-
lar positions of said members. .
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change the .angulay 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 p1voted to said beam 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

: mamtamlng a uniform reélationship between the
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feedmg device and said screening means in the
various angular positions of the beam element.

. JOHN H. V. FINNEY.
o GRANT ‘ELLEN..



