Sept. 21, 1943. ' R A LEAHY 2,329,773

VIBRATING SCREEN

Filed May 31, 1941 2 Sheets-Sheet 1

mnwp T

RICHARD . LEAHY,
INVENTOR

. ‘ |
i3 | BYW

ATTORNEY




Sept. 21, 1943. R. A LEAHY 2,329,773

VIZRATING SCREEN

‘Filed May 31, 1941 2 Sheets—Sheet 2

\‘\\\\\\\\\\‘:\\\}\.\iE B R m
2

0
N \\\\\\(/\\ Z 3 IIIIIIL 2 A IR
ﬁs\\\\\\\‘ 22 ziz] s ====4 5
NN W S /7 — ———— W
"B
N\

//Illlmﬂf :7111,,,%
)

@ 06
K

D

SN\

N —— i

ATTORNEY




Patented Sept. 21, 1943

2,320,773

UNITED STATES PATENT OFFICE

2,329,713
. VIBRATING SCREEN
~ Richard A. Leahy, Long Bea.ch Calif.
A;pphcatlon May 31, 1941, Serial No. 396,011
(€1. 209—310)

Sy Claxms

ThlS invention pertalns to improvements-in the ‘-

art of screening granular or finely divided ma-

terials and is particularly directed to improve-

ments in the construciion of vibrating screens.
Generally stated, the invention pertains to vi-

brating screens in which a foraminous member

such as a sheet-of punched metal or & strip of
Wire mesh or screen cloth is held within a frande,
and vibration is then imparted to the foraminous
- memmber. - The material to be screened, separated
ot graded-is passed over the screen, the vibration
of the screening surface suitably separating the
material during its passage over the screen.
Heretofore, screering devices of this general
character have been devised. In ‘most cases, the
vibrating force is applied to the entire frame
which supports the screen cloth. In accordance
with the present invention, the vibrating -force
is applied to the screen cloth alone, thereby more
effectively utilizing energy.

chanical conirol of intensity and ireguency of
the impact vibration is made possible, thereby
bermitting the apparatus to be readily adapted
to the separation or treatment of Var1ous mate-
‘rials* diffiering in - physical ‘properties.
means are provided for distributing mbratlons to
the foraminous member or screening ‘medium.
A simplified means is provided for facilitating the
adjustment or change of the screening medium.
Among other advantages, it may be stated that
the present invention gives rise ‘to an apparatus
in which the structural elements are of .lower
weight, 'in which the distribution of vibration
over. the screen surface is more eﬁectwely ac-
complished, in which the life of the screen cloth
is increased and a more constant high eﬂ101ency
is maintained with concurrent long life. - The
vibratory force or impact is apphed in a positive

manner so as t0 produce a forward movement of &

the particles of material being separated on the
screening surface or.cloth, this forward move-
ment making it possible to decrease the -angle
ol inclination of the screen and thereby permit
the -screen to be -used in ' those locations: which
do not have available the amount of head room
or vertical height required by prmr screemng de-
vices.

“Generally stated, the 1nvent10n contemplates a

screen constructmn in which the screening -me-

dium is’stretched- between the end’ members of
a statlcnary frame and employs an assembly be-
neath the screen, this assembly mcludmg resrhent
longitudinal ‘members, the ‘etitire assembly be-

Mo_reov_er in‘accord-
ance with the present invention, ‘complete me--
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1ng pressed against the lower surface of the
screen, the pliant end portions of the resilient
members being deflected downwardly. A-vibrator
16d is attached to the assembly, the:vibrator:be-
ihg-eonnected to a follower arm ‘in sliding con- -
tact - with a driven cam.  The cam and follower
are so arranged that a pesitive ‘impact is pe-
riodically -delivered through the vibrator;rod’ to
the assembly beneath ‘the.screen cloth, .the. re-
suitant forces including a forward element tend-
ing to move the material-along ‘the screén sur-
tace. A flywheel is preferably employed on the
driven cam shaft for the purpose of: employing its
mertia 1hstead of the dead weight of the. parts
tormerly required to concentrate impact. vibra-
tions transmitted to vibratory screens.

An object of the present invention, ther efore is
to aigciose and provide a vmratory screen - of 1m-
proved construction.

Another object is to prov1de a v1b1atory screen :
in-which the vibrations are ‘applied to anddis-
tributed over the vibrating screen'in a more eco-
nomical and eificient - matter. R

A further object is to provide means whereby
greater life is imparted “to a -screening medium
and means ‘whereby the screemng mecuum may
be readily replaced.

Again an object of the mventmn is'to dmclose
and provide a vibration imparting unit of ilovel
construction, such unit- being -characterized: by
low 1r1ct1on tosses, long life and the ut111zat10n of
inertia .of a rotating fiywheel. '

Other objects, advantages, adaptatmns and
modifications of the invention will becomeé: ap-
parent £0 those skilled in the-ait from the fol-
lowing description of an exemplal V- Iorm 01 the
invention.

In the appended drawings. : :

Fig. 1 is a plan view ‘of an exemplary form or
the present invention. -

Fig.2isa longitudinal sectmn taken along the
plane I1I—IT of Fig. 1. :

Fig. 3 is a transverse sectlon taken along the

‘plane III-—IIT of Fig: 1.
45

‘Fig. 4'is'an enlalged transverse sectlon of- the
vibrator unit.

‘Fig., 5 is an enlarged long1tud1na1 sectmn of
the vibrator unit.

Tigs. 6, 7 and 8 are enlarged views, partly ‘dia-

‘grammadic, showmg the relat1onsh1p of the cam

and cam follower of the v1brator umt at dlﬁerent
bositions.

In the dlawmgs g relatively r1g1d frame’ is
shown formed from longitudinally extendlng side -
ralls l and 2 connected by end rails 3 and 4




Various means for supporting this frame in &
desired inclined position may be used, but such
means are not shown. The side and end rails
may be made either of channel iron, angle iron
or the like. The said rails may be built up some-
what as indicated at 5 and 6 in Fig. 3.

One of the end rails may be slotted o receive
2 bar 8 having a foraminous member, screen cloth
or other;-screening medium attached thereto.
Screen cloth is indicated in the drawings at 9.
The other end of the frame may be provided with
tensioning means adapted to grasp the opposite
end of the screening medium and place the same
in tension longitudinally of the frame. .For. ex=
ample, the screening medium 9 may be provided
with a bar 10 adapted to be engaged by the yoke
ends Ii of bolis 12 extending. through. suitable
apertures in the end rail 3 and attached thereto

by means of nuts {3. In this manner the entire’

screening. surface may be_placed under uniform
longitudinal tension..within the frame and may
be: removed .therefrom. for replacement.

. Beneath the screening medium 8 there is placed
a . relatively light subframe. or assembly which,
in.the form.shown.in the drawings, comprises a
resilient longitudinal memper i5 carrying a plu-
rality. of.transverse members IS A1, 18 and 19.
These .transverse. members lG—ls may ‘be pro-
vided .with resilient and narrow. bearing strips
along.their upper. surfaces for contact with the
bottom of the screening medium 9. Rubber com-
positions, leather. or wood may. be used for these
bearing strips. carrled by the tops of the trans-
verse. mempers. 16—18.

It may be noted at thls tlme that the upper
surfaces: of the transverse suppmtmg members
46—19 occupy a plane,or planes slightly above a
plane passing through the end portlons of the
foraminous member. 9. (See Fig. 2.)

..Suitably; supported beneath the statlonary
frame as for. example by means of hangers 21
and 22, is a drive shaft, 23 Joumaled in bearings
24, 'I'he drive shaft 23 may. be. carrled ‘within
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a tubular housing 26 connected to 2, centlally .

disposed split housing 26 whrch may also contam
suitable bearings for the shaft 23 Wlthm this
split oil-tight, housing 26 a carn 21 is mounted
.upon the, shaft 23.. The cam 21 may e provided
with .one or. more 1nc11ned faces 28 and 29.

. Within . the housrng__,_AZG there is p1voted as at
30 a follower arm 3 carrymg a follower 32 at
.one end. Preferably the end ‘of the follower arm
31.is bifurcated, the, ‘follower 32 being held Te-
tween the spaced end port1ons of the arm 3
upon a sultable pin_or ‘stud bolt 33 so that the
follower 32 may rotate. The follower is shown
in the drawings as a polygonal element and may
e, either hexagonal or octagonal in form An

‘octagonal form is 111ustrated since’ “this has ‘been ;

found to be the, preferred form. The follower
rests upon ‘the cam 21. The follower arm 31 is
also provided with a vibrator rod 36 pivotally
‘connected to the arm as ‘at 371.  The inbrator
rod 86 extends upwardly through a p
the housing 26, such port beifig shown in Fig. 5
as proyvided, with an upstanding pipe “section 38
‘adapted to sl1dably ‘extend into a sIeeve 39 carried
by, the  vibrator rod. 36. The upper end of ‘the
v1brator rod '36'is connected in any suitable man-
ner to the longltudmally extendmg resﬂlent sub-
assembly member 5.
: The. housmg 26 .may be provided w1th a sult-
.drain. , ‘A ﬂywheel 41 _may be
‘mounited upon one. end of the shaft 73 The
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“shaft ‘93 may be driven in “any “suitable’ manner,
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‘tial contact. .
ot exceed the Tadilis of & circle ihscribed in a
Ccross sectmn ‘of ‘the, follower ‘32 and preferably
‘should be between 15% and 50% of the radiis of
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but in the drawings the fiywheel 41 is shown pro-
vided with an integral pulley 42 adapted to re-
ceive a V-shaped belt making a driving connec-
tion with a motor not shown.

It will be noted that the subassembly is not
connected to the stationary frame of the device
in any manner and the only suppor$ for the sub-
assembly is the vibrator rod 36, and such sub-
assembly.and screening medium in congact there-
with is therefore free to vibrate most effectwely
By adjusting the lockinig nuts between the
vibrator rod 36 and the resilient longitudinally
extending member 15, the desired portions of the
subassembly may be raised above a plane ex-
tending through the end portions or ends of the
sereening medium 9. The screen cloth or other
screening medium..will therefore exert a down-
ward pressure upon the subassembly and the
pliant' end portions of the resiilent longitudinal
member {5 (which, may be provided with tapered
ends), may. be deﬂected downwardly by, pressure
on the transve,rse membpers.. IB to 19 exerted by
component forces of. the 10ng1tud1nal tension of
the. screen cloth between the ends of the sta-
tionary frame. . ..

. By referring. to Flgs 6 '7 and 8 the operatlon
of the cam and. polygonal follower will. become
apparent. . The cam 21 rotates in the d1rect1on
of  the arrow so.as to. cause, the rising faces 28
and 29 to strike an mchned face of the follower
32, a solid blow. . By referrlng to: Fig. 6, for ex-
ample, it-will be seen that the, lowe1 face 50 of the
follower 32 is sliding along the. substantmlly cy-
lindrical surface 51 of the cam 21, The forward

face, 52 of the follower 32 is. at substant1ally the

same angle as the. ‘angle. of the face. 28 which is
approachmg the follower The ang_le T should
be an acute angle between about 90° and 30" de-

,pendmg upon the number of faces on the poly-
gonal follower 22,

When an octagonal follower
is employed the. angle z should be ‘about 45"
When an hexagonal follower is employed the
angle z ‘should e about, 60°. _Expressed differ-

ently, it may be stated that tHe angle T of the

face 28 1is supplementary to the internal angle y
between adJacent faces “of the foIlower '32. The
face 28 ‘and the face 52 should meet in subsf,an-
The he1ght of the face 28 ‘should

stich inscribed cn‘cle 1nd1cated Bt

‘After the face 28 strlkes the in¢lihed fate 52
of the follower 32 the follower 32 will p1vot fipon
the stud bolt 33 as shown in Fig. 7 and siintil-
taneously with such p1votmg movement ‘the '10l-
lower will rise, causing the follower arm 31 to
pivot and causing the vibrator rod '36 to miove up-
wardly tntil the face 52 of the followér begins to
slide upon the cath surface 54 of the ¢am 27 as
shown in Fig. 8. .-

The -impact of-the- rrsmg face 28 of the cam
agamst the face 52 of the follower is transmitted
instantaneously..to.the .material upon the screen
medium .9, .the. impact. throwing.the particles of

the.material .upwardly. and. forwardly with. .a

force .proportional to the masses. of, the particles.
Automatically these impact forces cause .the

.coarsest.or heaviest.. particles to ;the top of the
Jlayer, of materxal thereby perrmttmg the hghter,
finer partlcles;_to come into. direct, contact with

9 :

_the openings of the s screenlng medl,um |
enitig “surface, ~EHGient § scr én-
‘ing s thus obtamed WhlIe ‘the ‘follower 3R s
tiirning (a8 indicated’ in Fig. y,'the heavier ‘ma-
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terial being screened is still off the rising screen
surface. When the follower is sliding along the
retreating face or surface 54 of the cam 21, down-
-ward movement of material on. the screen takes
place, followed by a short quiescent period just
before the next impact of the two new faces of
the succeeding cam tooth and the follower. The
time interval for the rise of the screen surface ap-

pears to be less than 10% of the cycle of oper— )

ations.

The various movements described herem are
steadied, localized and made more uniform by
the inertia of the rapidly revolving flywheel 4.
The force of impact between the faces 28 and 57
is confrolled to some extent by the speed of the
flywheel, and the force of these blows appears to
be proportional to the peripheral velocity of. the
cam. The frequency (expressed as impacts per
minute) is the product of the number of cam
teeth or rising faces by R. P. M. of the drive shaft
23 and flywheel 41. This applied energy is con-
centrated more on the screening medium, and is
dissipated less in. the screen frame and the ex-
ternal supporting structure. This greatly reduces
the weight and strength of the structure neces-
sary for supporting the screening apparatus
which is generally situated in the upper and less
stakle part of the plant.

When the apparatus is employed in the screen-
ing of materials which have a tendency to adhere
to the screen surface due to viscosity (asin damp,
clayey material or drilling muds) . or due to their
weight or size, the the intensity of the impact may
be increased by reducing the number of cam
teeth and increasing the peripheral velocity of
the cam. When the apparatus is employed in
screening fine, dry material or fine materials in
a very large portion of liquid, the intensity of the
impacts may be reduced and their frequency in-
creased by reducing the velocity of the cam and
increasing the number of cam teeth.

It will be noted that the telescopic: connection:
included in the conduit section 38 and the sleeve
21 forms a labyrinth which prevents. the en-
trance of foreign matter into the oil filled hous-
ing. Flaps of flexible material indicated at 60
. may be connected to the side rails 5 and 6 and
overlie the longitudinal edge portions of the
screening medium 9 so as to prevent material
being screened from spilling off the sides of the
screen. ‘ )

Although in the drawing a single longitudinal
member 15 has been shown, it is to be under-
stood that the subassembly may comprise a plu-
rality of longitudinally extending resilient mem-
bers 15 connected together by a plurality of
transversely extending contact members. In
most screens, the vibrator rod 38 is attached to
about the midpoint of the subassembly, -al-
though on larger screens more than one vibrator-
rod may be used, each vibrator rod being ac-
tuated by its separate follower and cam. When
two vibrators are employed they should be syn-
chronized and both vibrator rods connected to a
transverse vibrator arm which then is attached
to one or more longitudinally extending resillient
members. Moreover, two flywheels instead of
one may be employed, one flywheel being carried
by each end of the shaft 23.

I claim:

1. In a vibrating screen construction, the com-
bination of: a stationary frame; a flexible screen
medium provided with end bars; slots in said
frame adapted to receive one of said end bars;
tensioning means cooperating with the other end
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bar for placing the screen medium under. tension
_Wlthln the frame; a llghtwelght subassembly in-

cluding. a longltudmally extending - resilient

.member prov1ded with longitudinally . tapered
ends and. a plurality of longltudmally spaced,

tra,nsversely extending screen supporting mem-
bers along said longitudinal resilient member,
said transverse member being adapted to contact
with the lower surface of the screening medium;

means - positioned beneath said subassembly for
imparting upward impulses $0 the subassembly,
said means including a follower arm pivoted to a
stationary support at one’end and provided with
a polygonal follower carried by the movable end
of said arm, a vibrator rod attached to said arm
and to said subassembly and adapted to place
sald transversely extendmg screen supporting
members in pressure contact with the screen me-
dium, a dnven .cam shaft provided- with a ﬂy-
wheel a,nd a cam having an impact face substan-
tially parallel to a face of the follower at the in-
stant of impact and means for driving said cam
shaft in a direction to cause impact impulses to
produce an upward and forward motion of mate-
rial on the screen medium supported by the
subassembly.

2. In a vibrating screen construction, the com-
bination of: a stationary frame; a flexible screen
medium stretched in longitudinal tension be-
tween end members of said frame; a lightweight
subassembly including a . longitudinally extend-

"ing resilient member provided with longitudinal-

ly tapéred ends and g plurality of transversely
extending screen supporting members attached
to the longitudinal member in spaced relation
and adapted to contact with the lower surface
of the screen medium; means positioned beneath
said subassembly for imparting upward impulses
to the subassembly, said means including a fol-

‘lower ‘arm pivoted to a stationary support &t one

end and provided with a polygonal follower car-
ried by the movable end of said arm, a vibrator
rod attached to said arm and to said subas-
semmbly and adapted to place said -transversely
extending screen supporting members in pres-
sure contact with the screen medium, a driven
cam shaft provided with a flywheel and a cam
having an impact face substantially -parallel to

‘a face of the follower at the instant of impact

and means for driving said cam shaft in a di-
rection to' cause impact impulses to produce an
upward and forward motion of ‘material on the
screen medium supported by the subassembly.

3. In a vibrating screen construction, the com-
bination of: a stationary frame; a flexible screen
medium provided with end bars; slots in said
frame adapted to receive one of said end bars;
tensioning means cooperating with the other end
bar for placing the screen medium under tension
within the frame; a lightweight subassembly in-
cluding a longitudinally extending resilient
member provided with longitudinally tapered
ends and a plurality of spaced, transversely ex-
tending screen supporting members adapted to
contact with the lower surface of the screen me-
dium; means positioned beneath said subassem-
bly for imparting upward impulses to the sub-
assembly, said means including a follower arm
pivoted to a stationary support at one end and
provided with a polygonal follower carried by
the movable end of said arm, a vibrator rod at-
tached to said arm and to said subassembly and
adapted to place said transversely extending
screen. supporting members in pressure contact
with the screen medium, a driven cam shaft pro-




4

‘vided with ‘a cam Having an impact face substan-
‘tially parallel toa ‘face 'of the follower ‘at th “in-
stant of impact’ and means for dr1v1ng said cam

shaft in a-direction to cause impact- 1mpulses to
I5 ‘areas-afjacent- the ends of said screen medium

-produce an upward and’ forward motion ‘of -ma~
‘terial on ‘the -screen mechum supported by the
subassembly

4 Ina V1brat1ng screen” constructlon the com-
‘bination of: a stationary frame; a ﬁe’xrble ‘seréen
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‘a$sembly, said ‘means: ‘ineluding -a vibrator rod
‘attached tor said theans and to said sub-assembly
whereby gaid “screen ‘medium ‘is uniformly- vi-
brated and ‘said - vibrations are -transmitted to

thlough ‘fHe ‘tapered end ‘portions of the longi-
*tirdinal ‘sub assembly member,

“16:Tn & v1brat1ng screen-constiuction, the com-
“bitiation:of: & stationary frame; a flexible screen

medium stretched, in 10ng1tud1na1 tensioh be- Yo “medium streiched in longitudinal tension between

‘tween end members of said frame;-a hghtwelght
‘subassembly 1nclud1ng a- longrtudmally ‘extend-
ing resilient’ member provided w1th downwardly
deflectable ends and-a plurality- of- spaced trans-

*6hd “mémbers-of -said frame; s light ‘weight-sub-
assembly including ‘a - longitudinally extending
1esn1ent ‘fnember provided with -longitudinally
Lapeled ends, and-a plurality of longrtudmally

versely extendmg screen suppmtlng ‘mernbers »15 spated transversely ‘exiending screen supporting

~adapted to contact with the’ lower’ surface ‘of*the
“sereen medium; means posmoned bénéath ‘said
‘subassembly “for- 1mpartmg -upward 1mpulses to
‘{he subassembly; said- medns including a’ follower
‘arm pivoted to'a statmnary ‘support at one’end
and’ prov1ded ‘with a polygonal follower carrled
by the movable end of said arm, a v1brator Tod
‘attached to said arm and to said subassembly and
“adapted to place said transversely extending

“members along said longitudinal member and at-
‘tached -theréto, - said transverse -members ‘being
*aoapued to contact with the jower surface of- the
-“screen medrum ieans ‘for ‘holding said sub-as-

30" sembly m pressure contact with-the lower surface

“of ‘tHé Screen miedium to-impart a convex upper
“giurface 10 said screen medium; said sub-assem-
bly be1ng “unconnected- to sald frame -and énd
‘yiembers thereof: and ‘means for imparting up-

screen supporting membets‘in pressure contact "5 ward 1mpulses to-the sub-assembly" whereby sub-

with the screen medium, a driven cain shaft- pro-
‘yided with a2 cam having-an’ 1mpact fdace sub-
‘stantially’ parallel to ‘a- face of the follower ‘at

'the instant of impact and means for driving said
\igg- bmaulon of:"a srauonaly irame; a flexible screén

‘cam ‘shaft in & direction to ‘¢ause impact -im-
pulses to produce an’ upward and’ forward motioh
of Mmaterial on the screén medmm supported by
ithe subassembly.

5. In a vibrating screen’ constluctlon ‘the com-

stantlally uniform vibration-is transmitted to all
“poritions of the screen medium ‘through said re-
smen’c sub- assembly member.

In a-° vmratmg screen construction, the com-

j'-‘drum p10v1ded ‘with ‘end ‘bars, slots in said
Cliame adapted to receive one of said end bars;
tulslomng nieans cooperating with the other end
bar for placmg the’scréen medium under tension

-‘bmatlon of: a stationary frame, a flexible screen ‘35 1n Lhe frame; g light weight sub-assembly includ-

medium removaply attached by its longltudmal
end portions to the frame, tensmmng means st
one end of said frame and, cooperatlng with sald
screen med1um for placmg the screen under ten—
bly including a longltudmally extendmg resilient
‘member provided. with lonc1tud1nally tapered
ends and a plurahty of transversely extendmg
spaced screen supporting membeérs adapted to

“g,- longltudmally extending resilient member
orovmed ‘with downwardly defiectable end -por-
“iions,and a plurality of spaced tlansversely exX-
Lendmg screen Sepportmg “members posmoned

‘10 beneath the screen; means for holding said sub-
assembly in pressure contact’ ‘with' the-lower sur-
Tace of said screen medium to impart ‘a convex
“centour to the upper surface of said ‘screen me-
“dium; and means positioned beneath the sub-

contact with the lower surface of the Scréen me- ‘45, assembly for imparting upwardly impulses there-

dium, the upper sulface of “said’ screen medium
. being. maintained convex by upwardly dlrected
plessure appl1ed through said supportmg mem—

bers and tapered long1tud1na1 member said” sub-r

to” whereby vibrations may he uniformly ' dis-
“tiibuted to said screen medium through the re-
_silient ,longitudinally extending member, "said
su- assembly being, unconnected to said frame

\assembly being unconnected to sald frame; and ‘50 ‘and énd bars of said screen medium.

‘means positioned béneath said sub- assembly for
imparting sharp upward 1mpulses ‘to. the’ sub-

RICHARD A. LEAHY.



