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Roland E. Minogiie, Manifowoe, Wis:, afs‘signor;
by ‘meésrié ‘assignments, to Rem  Engineéering.
Co,, Wllmnrgton Del., & conmratlon of Dela-'.

Ware

- ‘Apphcatlon June 15 1931 Sérial No 544, 378

9 Claims..

ThIS invention relates to 1mprovements in
screens particularly “designed and adapted for
grading crushed cement clinker ghd smular prod-

. ucts either wet or dry.
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“'The.object of the ifivention is to provide a
sereen” for the. purposé specified, which will be
sitnplé in. construction, strong and durable, ii
which parts subject to wear will be teadily ac-
cessible for repair or replacement, and which will
be highly effective in operation.

To effect the objects of the inverntion, my ‘im-
proved screen comprisés the various features,

combinations of features and details of construc-.

tion hereinafter described and claired.
In the accompanying drawmgs in which the
invention is fully illustrated,.

~Figure 1°s g top-plan view of a screen embody-'

mg my invention and improvereénts.

Figure 2 isa sectional plah v1ew substantially on
the line 2--2 of Fig. 3.

Figure 3 is & sectiohsl eleva,txon substantmlly
on the line 3—3 of Fig..1.

Figures 4 and 5 are detached top-plah.and side
views, respectively, on an enlarged scale, of the
impeller; and

Figure 6 is a fragmentary v1ew 111ustrat1ng a
structural detail.

Describing the invention Wwith partlcular refer-

. -ence to'the drawings, the operative parts of the
machine gre mounted upon a suitable frame des-

ignated as a whole'A; which comprises an annu-
lar base plate I adapted to rest on a suitable
fouridation,.the line of which is indicated at 3,
and which'is prov1ded with a central hole or ocpen-
ing 4, surroundlng which is an upstandmg
flange 5.

Supported in upright position on lugs 6, prefer-
ably cast integral with said base ring | are col-
umns 1 ma,de as showii, in the form of channels,
the upper ends of which dre coniiécted by & spider
comprising a hollow hub portion 8, and arms 9,
which diverge radially from said “hub . portic.
For reasons presently apparent the hub 8 1s pro-
vided with a bearing 16. :

As shown, there are three spider arms 9 spaced
a.pprox1mate1y nmety degrees apart and arra.nged
in. such relation that-the front of the a,pparatus
will be unobstructed and freely accessible. :

The seréen also compnses a-casing. desxgna.ted
as a whole B, comprising a lower ‘section 1] se—
cured to the tipper end of the flange § on the base
plate 1, and an upper section 12 comnected . to
and supported upon the Iower ¢asing sectioni 11 by
mea.ns of what, for purposes of cOnVenient refer-
etice, ‘mdy be desigriatéd & casing ring i35 ’

(CL 209—279)

"The casing sections 11 and 12 w111 preferably
be formed from suitable. sheet metal a.nd the cas~
ing ring will be a steel ca.sﬁlng
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To provide access to the 1nter16r of the ca.smg i

B, both casing sections 11 ahd 12 comptise sepa-
rate, removable portions at their front sides, thus

providing:acéess to the interior of said casing for -

plirposes of 1nstallat10n repalr and repla,cement
Wwheni hécessary.
The top of the upper casmg sectlon IZ is.closed

. by a platé 14, also tdade 6f sheet metal, which

i§ secured 6. the upper édge of said casing section
by means of an annular member 15 of a,ngula,r

aid top walls of said casing sectlon by mvetmg, .

spot-weldinig or othérwise.

Rotatably rmounted ini the- upper casing sec-
tion 12, is a fah designated as a whole C, said
fan compiisihg 4 hollow hub: portion |7, secired
to and extending substantially radially from
whieh ‘aie vanes 18; which aré: rigidly connected
adjacent their lower, oiiter edges by..a ring 19
to which they are r1g1d1y secured in any sultable
hanmer.

For reasons preseritly appatent, the lower edges
of theé fan vanes 18 aré upwardly curved. as shown

at 20, As shown, also, the top of thé fan 'C is

closed by a sheet metal plate, while-the bottom’

of the fan is in open commumca,tlon \mth the
lower casing section (1.

“THe upper casing section (2 is provided Wwith
discharge connections (2’, shown 4§ dfranged

‘substantially tangentially to the side walls.of
said casing section, and which dre adapted for .

making pipe connecf}lons to said fan “casing for
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delivering screened riaterial tHerefroin to stor-

age bins, neither said delivery pipes nor bins be-
ing shown, “As shown, also, & hopper a is sécured
in the opemng 4 in - the base plate I, with its

upper end 1n open commuméatlon with the in-

" The fan C is secured. to the lower énd” of a
hollow.shaft 21 rotatably mounted in the bea.rmg
10, “which, as showii, is_formed difectly in &
brohzée” bushmg 22 ‘removably _seciired in ‘the
spider hub’
bushlng when it beeomes Worn.

thus _providing for renewing sa,ld’

46

5

‘The. weight of the Hollow shaft 21 aad parts\

carrled thereby, 1nclud1ng the fan C is. sup-
ported by a. thrust collar 23 which, preferaply, is

‘thréaded and Keyed. to said hollow, shafﬁ and

‘Which, ‘as shown, forims part of an anti-frietion
bearing, designated as'a whole D. " Ag showh, said
bearing. is. indicated. diagrammatically only, as
my - inventioi contemplates the use of any Suit-
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2 -
able form of bearing such as may be purchased
commercially or supplied by skilled mechanics
without the exercise .of invention. - In.order to
increase the life of the bearing D, the base
member 24 thereof comprises upstanding spaced
flanges 25 and 26 which define an annular space
27 designed and adapted to contain oil or grease,
in which the.anti-friction member of the bear-
ing is positioned, the:top of said space. 21-beihg
closed by the thrust collar 23 which, as shown,
forms part of said bearing.

Secured to the hollow shaft 21
thrust bearing D.is a driving pulley 28, which
also, preferably, is threaded. and keyed to:said
hollow shaft and which, as installed for use, will
bear against a centrally arranged- hub . portion
of the thrust collar 23, thereby reinforcing and

strengthening the engagement. of said . thrust.
collar 23 with said hollow shaft 22 to withstand’
the stresses to which it will be subjected in"udse."

As-shown, a collar 29 is secured to the lower

'end ‘of the' spider hub 8, which will operate to

‘confine the bearing bushlng 22 in the hole or
_opemng formed to receive it in said hub. '
‘Secured to the“lower end of the hollow shaft
21-is what,for purposes of convenient reference,
may be designated an impeller, indicated as a
whole E, said impeller comprising a collar 30 se-
cured to the lower end of the hollow shaft 21,
and a plate 31 supported below and in spaced
rélation” to the collar ‘36 by means of vanes 32

wh1ch as. shown, are secured to. said plate and”

collar by means of screws, studs or other suitable
means.. The vanes 32 are arranged in symmetri-
cal series around the impeller, their inner ends

terminating in sharp points, as shown, see Fig. 4,

the relation being such that an unobstructed

Space: will be defined at the center of the plate
31 by the inner ends of said vanes, and the ad-

vancing sides of said vanes being outwardly and
rearwardly curved, as shown, relative to the di-
Tection of rotation of the shaft 2I——and thus of
‘the impeller E, in operation.

In what I now consider the preferable relatmn
the impeller comprises eight vanes 32, biit the
‘number thereof may be varied as may be desired,
‘within the scope and contempla,tmn of my mven-
‘tlon :

Prefelably, also, . the impeller E comprlses a

conical ‘projection” 33 on the upper. face of the

plate 31 arranged centrally of the shaft 21 with-
in ths space defined by the inner ends of the im-
pel]er vanes 32.

“The screen proper 34 is made of suitable screen
m_atenal preferably woven wire fabric of suitable
mesh, ‘and is shaped to. conform to the curved
lower edges of the fan vanes 18 to which. it is
secured, its peripheral edge being secured to the
fan ring 19 and its inner edge to a collar 35 form-
ing part of the impeller B.

In the preferable. construction shown, crushed
material to be scréened. is dehvered to the im-
_peller E through a feed pipe 36. supported in
fixed position within the hollow shaft 21 in stich
relation that its lower end will fefminate only
slightly above the lower end of said hollow shaft,
‘and its upper end extending somewhat above the
upper end of said shaft. -As shown, said feed pipe
36 is supported by means of a collar 37, brazed,
welded or otherwise secured thereto and which is
bolted or otherwise secured to a raised support

38, comprising supporting legs 39 bolted or oth-.

erwise secured to oppositely .disposed  spider
arms. 9, '
In operatlon, rotatlon wﬂl Je Jmparted to. the

above the

S,
.formed by short pipe sections 40 secured in holes
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shaft 21 and with it to the fan C and the im-
peller E by means of a belt, not shown, applied to
the pulley 28 which connects the same with a
suitable source of power, not shown, what I
now .consider a preferable relation being such
that said shaft 21 will be driven at a speed of
approximately 600 to 1,000 R. P. M.

In operation, air is admitted to the casing B
through: holes formed in the wall of said casing,
preferably adjacent its lower end, whence it

passes upwards through the lower casing section

{1 into the section 12, in which the fan C is
‘mounted, through the screen proper 34 and is
discharged through the discharge connections
As shown, said air admission openings are

formed in the flange % on the base ring I. To

. prevent relatively coarse, heavy material rejected

by the screen 34 from passing into the open ends
of said pipes, instead of downwards into the hop-
per @, the top sides of the pipe sections 40.pref-
erably are extended mwardly as shown at 41.
“The operation of the screen is as follows, the
description beéing directed to.its use for grading
crushed cement clinker into fines and coarse ma-
terial or rejects:—The. power for driving the fan
shaft 21, with the fan C and impeller E carried
thereby, having been applied.and said shaft hav-
ing attained a normal rate of rotation, crushed
material to be screened is delivered into the upper
end of the feed pipe 36, through which it descends
by gravity to the impeller E.
“ ' As the crushed material passes out the lower
end of the feed pipe 36, the cone 33 on the impeller
will operate, in an obvious manner, to cause said
material to’ flow outwardly into. the spaces be-

.tween the inner ends of the impeller vanes. 32,

whereupon the centrifugal action of the impeller
will discharge said material outwardly into .the
fan chamber 12 below and closely adjacent to the
underside of the screen proper 34 at what may bhe
described as the vertical apex of said screen,
whereby the current of air created by the fan.C,
passing upwardly through the casing B and the
screen proper 34, supplemented by the centrifugal
action of the screen will operate to project said
crushed material outwardly against the curved un-
dersurface of said screen proper 34, the fines pass-
ing through said screen and being discharged from
the casing B through the discharge connections
12’ and thence to the storage bins, not shown,
while the rejects, consisting of the relatively
coarse material will fall or be thrown downwardly
by gravity into the hopper ¢, from which it is re-
turned. to the crusher to be reground and.again
screened, this eycle continuing throughout the op-
eration of the screen. .
’ Among important a.dvantages
screens emobdying my. invention and 1mpr0ve-
ments are the fellowing: -
7 1."Due to the curvature of the screen ‘proper
and to the fact that the material is. discharged
tangent1ally outwardly from the impeller onto.the
concave side of the screen, the material impinges
upon said screen.with a minimum of impact, thus
reducmg wear.on the screen proper to.a minimum.
2., Due to the high velocity of the screen proper,
larger and. heavier -particles .of material striking
said screen will be thrown downwards thereby-into
the Iower casing section and will strike said screen

" proper. but ‘once, thus greatly reducing its abrad-

1ng ‘aétion and the wear on the screen.

3. Material d_lscharged from the' 1m15e11er

) .agamst the screen proper is immediately spread
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cient conjoint action of the sereen proper and air

current in separating the fines.
4. The fact that the material is discharged
across the openings in the screen proper renders

it practicable to produce effective separation of the-

fines by the use of a screen proper of coarser and
heavier fabric than otherwise would be possible.

5. Freedom from clogging and large capacity:
and -

6. Adaptability for screening either wet or dry
materials. .

T claim:

1. In screening apparatus, the combination of a
frame, a hollow shaft mounted in a bearing there-
in with its axis disposed substantially vertical, a
fan secured to said shaft, means for rotating said
shaft and said fan, a screen secured to the lower
edges.of the vanes of the fan, a casing which en-
closes said fan and said screen provided with a
discharge connection, said screen being positioned

in an opening defined by the fan casing and fitting

the same with operating clearance, an impeller
secured to the shaft below the inner portion of
the screen and above the outer portion of the
screen for prejecting material delivered into the
fan casing through the hollow fan shaft, out-
wardly across and at a sharply acute angle against
the underside of the screen proper. .

2. Screening apparatus as specified in claim 1,

the impeller of which comprises a plate supported .

iny spaced relation to the lower end of said shaft,

- and vanes the leading sides of which are outward-

ly and rearwardly curved. .
3.-Screening apparatus as specified in claim 1,

the impeller of which comprises a plate supported

in spaced relation to'the lower end of said shaft,
and vanes the leading sides of which are outward-
ly and rearwardly curved and the inner ends of
which terminate at a distance from the axis of
said plate. :

4. Screening apparatus as specified in claim 1, .

the impeller of which comprises a plate supported
in spaced relation to the lower end of said shaft,
and vanes the leading sides of which are out-
wardly and rearwardly curved and the inner ends

of which are sharp and terminate at a distance

from the axis of said plate.

5. Screening apparatus as specified in claim 1,

the impeller of which comprises a plate supported
in spaced relation to the lower end of said shaft,
vanes the leading sides of which are outwardly
and rearwardly curved and the inner ends of
which terminate short of the axis of the plate;
and a cone on the inner surface of said plate.

6. Screening apparatus as specified in claim 1,
the impeller of which is arranged to discharge
material to be screened into the fan casing by
centrifugal action, the screen proper being sub-
stantially umbrella-shaped and the edges of the

fan vanes to which said screen proper is secured

* being curved to conform. to the curvature of said

screen proper, the relation being such that the

3

discharge. opening of ‘the impeller is positioned

approximately at the apex of the screen. -

7. Screening apparatus as specified in claim. 1,
the frame of which comprises an annular base
plate, an . upright flange which surrounds the
opening therein, columns supported oh said base
plate, -a spider comprising  divergent arms se-
cured to and which rigidly connect said columns,
a casing secured to the flange of the base plate
comprising a lower section provided with air ad-
mission openings adjacent its lower end, and an
upper section in which the fan is rotatably mount-
ed provided with a discharge connection, a plate
which closes the top of said casing, and a reject
hopper secured to the base plate of the machine
with its receiving end in open communication; with
the opening in said base plate. ) :

8. Screening apparatus as specified in claim 1,
the frame of which comprises an annular base
plate, an upright  flange which surrounds the
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opening therein, columns supported on said base -

Dlate, a spider comprising divergent arms secured
to and which rigidly connect said columns, & cas-
ing secured to the flange of the base plate com-
prising -a'lower section provided with air admis-~
sion openings adjacent its lower end,. and an
upper section in which the fan is rotatably
mounted provided with a-discharge connection,
a plate which closes the top of said casing, and
a reject hopper secured to the base plate of the

machine with its receiving end'in open communi-
cation with the opening in said base plate, the’

area in horizontal section of the lower casing
section being much- greater than the aggregate
areas of the air admission and the discharge con-
nection, respectively, therehy correspondingly
reducing the air velocity in said lower casing sec-
tion and its sustaining force as a vehicle.

9. Screening apparatus as specified in claim-1,
the frame of which comprises an annular base
plate, an upright flange which surrounds the
opening therein, columns supported on said base
plate, a spider comprising divergent arms se-
cured to and which rigidly connect said, columns,

" a casing secured to the flange of the base plate

comprising a lower section provided with air ad-
mission openings adjacent its lower end, and an
upper section in which the fan is rotatably mount-
ed provided with a discharge connection, the

columns and spider arms of the frame being ar-;

ranged on a segment of the base approximating
180 degrees, the remaining segment of the ma-
chine being unobstructed and the corresponding

portion of the casing being detachable ta pro-

vide access to the interior thereof,
ROLAND E. MINOGUE.
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