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UNITED STATES PATENT OFFICE.

O0SCAR L. GRUENDER, 0F CHICAGO HREIGHTS, ILLINOCIS,

CENTRIFUGAT SCREEN.
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Application dled July 30, 1917.. Serial No. 183,481,

To all whom it may concern:

Be it known that I, Oscar M. (GRUENDER,
a citizen of the United States, residing . at
Chicago Heights, in the county of Cook and
State of Illinois, have invented a certain
new and useful Improvement in Centrifugal
Screens, of which the following is a speci-
fcation.

My invention relates to improvements in
centrifugal screens particularly such screens
as are provided with means for simultane-
ously vibrating or escillating the screen sur-
face to assist in the screening process and to
protect the screens against biinding. One
object of my invention is to provide a new
and improved arrangement whereby the
screens themselves. may be much more dura-
ble and may be protected against undue
shocks, jolts and jars and wherein the vibra-
tion effect while effective for the purpose of
keeping the screen meshes from blinding
and for the purpose of assisting in screen-
ing will not result in snapping or breaking
the screen fabric itself. Amnother object s
to provide a screen of this type which will
be simple and easy to manufacture, requive
a minimwm power for operation will be ex-
iremely durable and convenient. Other ob-
jects will appear from time to.time through-
out the specification. ‘

My invention isillustrated more or Jess dia-
grammatically in the accompanying drany-
mgs wherein—

Tigure 1 is a vertical section; .

Tig. 2 is a plan of the screen with several
screen sections removed and parts broken
away to show the frame and associated
parts;

Tig. 3 is a plan of one of the screen sec-
tions;

Fig. 4 is a section on an enlarged scale
along the line 4—4 of Fig. 2; o

Fig. 5 is a part section in part elevation
on an enlarged scale-with parts omitted on
a plane perpendicular to the plane of the
section of Fig. 1; ‘

Fig. 6 is a section along the line 6—6 of

Tike parts are indicated by like.letters in
all the figures.

A is a base or bed. A* A®are supporting
flanges inwardly projecting from the inner
wall of the base A and carrying a conical
recovery hopper A® dischaiging into any
suitable storage or disposal apparatus not
here shown through the discharge port - .

Specification of Tietters Patent.
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A5 AS are spacing sleeves interposed be-

tween the hopper A® and an inner hopper .

AS the parts being held in fixed position by
means of the bolts and nuts A7 as indicated.
The hopper A® discharges through a pipe
AS passing through the wall of the hopper
A2, Tt is understood that the hopper A® is
expected to catch and carry away the over-
size, the hopper A° to catch and carry away
those particles which come through the
screen. ‘ 3

B is a cross frame made up of angle jron
as indicated resting npon the bed A. This

Frame is bolted in position as indicated and

carries at its center a cylindrical box. or
roller housing B*. This box or roller hous-
ing B!,is provided with an upwardly ex-
tending outer flange or wall B and a cen-
tral upwardly extending boss B®. Radially
arranged shafts B* are supported at their
inner wall B? and boss B® and have rota-
tably mounted thereon the rollems B°. T
have shown these rollers diametrically op-
posed and two in number.. Obviously 1t
might be possible to change the number or
arrangement of these rollers depending on
the circumstances of the case and particu-
larly upon the weight to be:carried by the
rollers and the contour of the track which
T have subsequently described which rides
upon them. The boss B? extends up 4 con-
siderable distance above the bottom wall of
the housing B! and contains a bearing sleeve
BS gnchored thereon against rotation and
held in position on a vertical axis. B is a
shaft retatably and slidable mounted in the
bearing sleeve B® and extending npwardly
therefrom. ‘

C is an annular casing resting upon the
bed A. This annuolar casing carries a frame
C* made up of angle iron members extend-
ing radially inward and rigidly attached to
a .conical drum C2 This conical drum has
rigidly mounted in it a bearing sleeve C* in

Jine with the bearing sleeve B°® the shaft BT
being rotatably. and slidably mounted in it.

Ct is a bracket integral with the coniecal
drum C2.  Tt.carries bearings C° €F in which
the shaft C° is rotatably mounted. One end

sof this shaft cam'ies driving  pulleys C°
adapted to be driven from any
source of power mot here shown. On the

stiitable

inner end. of this shaft C° is a bevel pinion
C® in mesh with a bevel gear (° feathered
on the shait BT, s
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D D" are bracket members mounted on the -
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‘wardly from the member D?
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bearing C* adapted, engaging as they do
the upper and lower surfaces of the hub Dz,
to hold the bevel gear C° against vertical
movement while in no way interfering with
its rotation. D2 i a sleeve projecting up-
enlarged as at
D* to provide an oil chamber. The shaft B
terminates at such enlarged portion carry-
ing on its upper end a thrust washer D° in
rotatable engagement with a stub shaft D¢
which stub shaft is feathered in the sleeve D3
o that while free to move longitudinally it
is held against rotation. D7 is a spring sur-
rounding the reduced part of such stub shaft
engaging a shoulder D® at one end and a
bracket D® at the other, the bracket D° being
held adjustably toward the sleeve D3 by the
bolts D*® whereby the tension on the spring
D7 may be adjusted to vieldingly hold the
shaft B” in its downward position.

E is a feed chute extending inwardly
through the conical drum C2 It discharges
against a distributing cone E* which cone is
mounted on the shatt B7 being held in posi-
tion thereon by means of the set screw EZ.
This cone terminates in upwardly extending
sleeve E?* extending up outside of the bear-

- ing sleeve C® to protect it. E* is a screen
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hub keyed on the shaft B?. It terminates
in a downwardly extending eylindrical
flange E° extending down outside of the
housing B2, Tt carries a track K¢ provided
with diametrically opposed high and low
points as indicated adapted to rest upon the
rollers B%, The track and rollers are in-
clined so that they tend to center on one an-
other. B E7 are a series of radially ar-
ranged spring bars mounted at their inner
ends on brackets Es projecting outwardly
from the flange E°® and at their outer ends

on a supporting ring E°® which joins the-

outer ends of all of the spring bars. This

arrangement provides a skeleton frame for

the screen upon which the sereen sections
may be removably supported and by which
they are yieldingly supported or sprung so
as to modify the sudden jarring action
caused by the codperation of the roller and
corrugated track.

F F are a series of supporting dogs slida-

~ bly mounted .on the spring bars E?. These

dogs have upwardly extending bosses F* in
which are serewthreaded holding screws F?
which are adapted when tightened on the
clamping bars F* to hold the screen sections
removably in position. The screen sections
thus areillustrated in Fig. 3. They comprise
a series of concentric rigid segments 7* /% and
radial arms /¢ /¢ arranged in any suitable
manner as indicated to make a stiff and rigid
pie shaped frame upon which the sereen cloth
7% may be stretched and riveted, bolted or
otherwise fastened. These screen sections
when brought together edge to edge with a

- spring bar underlying each radial junction

1,284,005

line and when bolted in position furnish a
continuous circular screening surface. It
will be understood that the screen cloth pro-
jects inwardly beyond the frame, rests upon
the member K¢ and is there clamped in posi-
tion by means of the member E* so that there
Is a continuous uninterrupted support for
the material down the surface of the mem-
ber E* on the screen cloth thence out to the
periphery of the screening surface.

G G are spray pipes adapted to spray
water or other liquid on the upper surface
of the screen. A valve G* is provided where-
by the supply of liquid through the supply
pipe G* may be controlled. These spray
pipes are located immediately beneath the
angle iron member C! and are covered by
the wood, floor or cover G* supported upon
such angle frame. G* G* are lower spray
Pipes adapted to project a series of jets up-
wardly against the under surface of the
screen. The valve G is provided to control
the supply of material through the supply
pipe G% G is a guard ring surrounding the
outer periphery of the screening member
but overhung by the screening surface. A
cone G* is provided leading from such guard
ring to discharge inwardly into the hopper
A® thus preventing the discharge by centrif-
ugal force of any screened material from
beneath the screening surface.

The annular casing C is reinforeed by
bracket members H extending between the
frame A and the upper frame part C* so as
to distribute the load and tie the parts to-
gether and hold them rigidly in proper posi-
tion.

It will be evident that while T have shown
in my drawings an operative device, still
many changes might be made both in size,
shape and arrangement of parts without de-
parting materially from the spirit of my in-
vention and I wish, therefore, that my draw-
ings be regarded as in a sense diagrammatic.

The use and operation of my invention are
as follows :—

The screen is rotated by power applied
as indicated. It travels at g sufficiently high
rate of speed to insure that the material will
travel down from the higher center and be
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discharged away from the periphery. Tt is -

not necessary that the speed he very great
because there is g sufficient incline to assist
the passage of the material and because the
vibration which is given to the material re-
duces the resistance to outward movement.
The material is fed to the center of the
screen, passes down over the solid conical

uide member out onto the screen sections,
%s the screen rotates the track which sup-
ports it travels over a fixed roller and since
this track is corrugated or irregular there is a
continuous more or less violent up and down
movement of the central screen supporting
hub. This violent up and down movement
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if the whole screen.were subjected to it with
rigid: pants would seon result in .completely
breaking up the apparatus particularly the
screen fabricitself and would very materially
add to-the power requived. = In my invention
the screen is therefore.spring supported on
the central vibrating hub by means of the ra-
dialspring bars.as indieated. Itwill benoted
that the rigid screen sections are supported
on the spring bars toward. their outer ends,
that there is no support adjacent the inner
ends but that there is a support at. the center
of each screen section. The result of this is
that the spring bars have sufficient room to
operate and there is a continuous dancing
movement of the .particles as they travel
along;the screen caused by the vibrating os-
cillation. of the screen.surface this resulting
from the sprung connection between the vi-
brated member and the.supporting. screen
frames. ., .. .. ‘

- The water jets may or may not be used.
The upper jets of course operate to distrib-

ute . the material and assist in screening it.

The lower jets while they also distribute the
material outwardly assist in. forcing par-

- ticles back through the screen to prevent
blinding or clogging. of the apertures in. the

sereen.: Pl B
It wvill be clear that the degree of oscilla-

stances. For instance, in treating some ma-

terials it might be necessary:to have both a.

very violent oscillation and a very full sup-
ply of distributing and cleaning iiquid jets.
Otfher - materials “might be  satisfactorily
cleaned. with very much, less, vibration. or
with, much'less liquid. or moisture or with
much, liquid and little vibration or the re-
verse. 1n other words the operator will,
depending upon. circumstances, supply more
or less hiquid and will depending on eir-

cumstances use a track having greater or

smaller corrugations as the case may be.
- T'haye shown the screen. section as being
a fabric. Clearly the same cleaning result

_can be obtained with a screen made of other
material. Jt'might be metal or wire or wood

or.it-might be merely a perforated plate.
Tt will be: noted that the vibratory move-

ment of the séreen sections.is along a line

substantially . perperdicular to the . screen

Jitself so that the screen is essentially self-
.clegning. . The
.arising In connection. with screening, where

difficulties so.  frequently

the vibratory movement is inclined to the
plane of the screen. cannot here arise. . The

centrifugal arrangement, of course, provides
‘an exceedingly large screening afea becauss

the material takes o spiral path and does not

merely travel along radial lines. It goes
‘from the central point to the discharge area.
T have illustrated my device as a single
‘sereen: Obviously this apparatus owing to

its velatively low height and light weight

zontally ~disposed  yieldingly
‘screening surface ‘means for rotating - it,

3

can be: built each one as a battery. -The
screens might be arranged one. above. an-
other on separate or.on the same shaft as the |

case.may be..

. The spring which holds the shaft down

against the supporting. track will prevent
jumping or jarring of the driving apparatus
and hold the parts rigidly in position so that
the only springing or dancing or trembling
will be a resultant of the movement of the
voller.and track with respect one to another.
There will be no dancing or bobbing about
of the central shaft other than the control
movement. This makes it possible to closely

and accurately control the operation of the

screen itself. ‘ ‘
The separate screen sections as they wear
away or require to be changed can easily be
withdrawn from the.apparatus merely by
releasing the holding bolts when new sec-

‘tions may be inserted to replace them or new

screens may be added to the old sections.
This is done, of course, without interfering
in any way with the support of the screen on
the spring. bars and does not in any way
change the assembly or operation of the de-
vice. e ;

The support is at the center; the arms
swing free, thus greater amplitude and vio-
lence .of vibration occurs at the outside or
discharge part of the screen. This tends to
equalize the amount of ‘'work done by the
different parts of the screen because in-ordi-
fiary screening most of the screening is done
at the beginning but since the vibration in-
creases in violence outwardly there i a tend-~
ency to shake loose all the smaller particles
which can otherwise go through into the dis-
card and cause them to be screened-toward
the outer periphery of the screen. ‘

O T elaim:

‘1. A centrifugal sereen comprising a hori-
zontally = disposed ; yieldingly  supported
sereening surface means for rotating it, said
yielding supporting means being rigidly at-

tached to the driving shaft, means: for

vibrating it, and means for feeding material
to. it. ’ ‘ S ‘

2. A centrifugal screen - comprising a
horizontally disposed yielding  supported
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sereening surface means for rotating it, said =

yielding supporting means being rigidly at-
tached to the driving shafl, means for vi-

brating it, and means for feeding material to

it said supporting and vibrating means com-
prising a member and means for moving it
vertically and a spring resisting the move-
ment of such meinber. : Pl

8. A centrifugal screen comprising a hori-
supported

means for vibrating it, and means for feed-
ing material to it the yielding supporting
means eomprising radially arranged spring
bars of “central’ anchorage for-them and
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means for moving it up and down along a

~vertical line.

4." A centrifugal screen comprising a hori-
zontally disposed yieldingly = supported
screening surface means for rotating it, said
ylelding supporting means being rigidly at-
tached- to the driving shaft, means for vi-
brating it, and means for feeding material
to it the screen member being free to oscil-
late about the central spring support.

5. A centrifugal screen comprising a hori-
zontally disposed yieldingly = supported
screening surface means for rotating it, said
yielding supporting means being rigidly at-
tached to the driving shaft, means for
vibrating it and means for feeding material
to it sald supporting means and vibrating
means comprising a member and means for
moving it vertically and a spring resisting
the movement of such member, the screen
member being free to oscillate about the cen-
tral spring support. g

6. A centrifugal screen comprising a hori-
zontally ~disposed yieldingly supported
screening surface means for rotating it,
means for vibrating it, and means for feed-
ing material to it the yielding supporting

means comprising radially arranged spring

bars of central anchorage for them and
means for moving it up and down along a
vertical line the screen member being free
to oscillate about the central spring support.

7. A centrifugal screen comprising a hub,
spring arms projecting outwardly from it, a
ring engaging the outer ends of said arms,
means for rotating said hub, means for
oscillating it along a vertical line and a
screen surface mounted on the arms of the
ring. , .

8. A centrifugal screen comprising a hub,
spring arms projecting outwardly from it, a
ring engaging the outer ends of said arms,
means for rotating said hub, means for os-
cillating it along a vertical line and a screen
surface mounted on the arms. of the ring
such surface made up of a series of separate
segments which are removably mounted.

9. A centrifugal screen comprising a hub,
spring arms projecting outwardly from it, a

ring engaging the outer ends of said arms,

means for rotating said hub, meang for oscil-

- lating it along a vertical line and a screen

55
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surface mounted on the arms of the ring
such surface made up of a series of sepa-
rate segments which are removably mounted
each segment being in engagement with ad-
jacent segments on either side there being a
spring arm between each engaging line.

10. A centrifugal screen comprising a

hub, spring arms projecting outwardly from

it, a ring engaging the outer ends of said
arms, means for rotating said hub, means

for oscillating it along a vertical line and a

sereen surface mounted on the arms of the
ring such surface made up of a series of

separate segments which are removably
mounted such segments being themselves
rigid.

11. A centrifugal sereen comprising a hub,
spring arms projecting outwardly from it,
a ring engaging the outer ends of said arms,
means for rotating said hub, means for oscil-
lating it along a vertical line and a screen
surface mounted on the arms of the ring
such surface made up of a series of sepa-
rate segments which are removably mounted

‘each segment being in engagement with ad-

jacent segments on either side there being a
spring arm between each engaging line such
segments being themselves rigid.

12. A centrifugal screen comprising a hub,
spring arms projecting outwardly from it, a
ring engaging the outer ends of said arms,
means for rotating said hub, means for
oscillating it along a vertical line and a
screen surface mounted on the arms of the
ring such surface made up of a series of
separate segments which are removably
mounted ‘such segments being themselves
rigid each segment being attached to each
arm at two separated points.

13. A centrifugal screen comprising a hub,
spring arms projecting outwardly from it,
a ring engaging the outer ends of said arms
means for rotating said hub, means for
oscillating it along a vertical line and a
screen surface mounted on the arins of the
ring such surface made up of a series of
separate segments which are removably
mounted each segment being in engagement
with adjacent segments on either side there
being a spring arm between each engaging
line such segments being themselves rigid,
each segment being attached to each arm at
two separated points.

14. A centrifugal screen comprising a
horizontally disposed vyieldingly supported
screening surface means for rotating it, said
yielding supporting means being rigidly at-
tached to the driving shaft, means for feed-
ing material to it, and means for vibrating

it separate from the yielding supporting

means.

15. A centrifugal screen comprising a
horizontally disposed yieldingly supported
screening surface means for rotating it,
said yielding supporting means being rigidly
attached to the driving shaft, means for
vibrating it, means for feeding material to
it said supporting and vibrating means com-
prising a member and means for moving it
vertically and a spring resisting the move-
ment of such member, and means for vibrat-
ing it separate from the yielding supporting
means. ,

16. A centrifugal screen comprising a
horizontally disposed yieldingly supported
screening surface means for rotating it,
said yielding supporting means being rig-

idly attached to the driving shaft, means’
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for vibrating it, means for feeding material
to it the screen member being free to oscil-
late about the central spring support, and
means for vibrating it separate from the
yielding supporting means.

17. A centrifugal screen comprising a
horizontally disposed yieldingly supported
sereening surface means for rotating it, said
yielding supporting means being rigidly at-
tached to the driving shaft, means for vi-
brating it and means for feeding material
to it, said supporting means and vibrating
means comprising a member and means for

&

moving it vertically and a spring resisting
the movement. of such’ member, the screen
member being free to oscillate about the cen-
tral spring support, and means for vibrat-
ing it separate from the yielding supporting
means.

In testimony whereof, I affix my signature
in the presence of a witness this 11ith day
of July, 1917,

OSCAR M. GRUENDER.

Witness:
© Mawwe M. Linpewav.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, ¢
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