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-APPARATUS. ‘HAVING ROTATAELE MEANS.
-FOR FEEDING. AERATABLE POWDERED

MATERJAL FEOM STORAGE

AND .DIS-

PENSING "SUCH- MATERIAL
Alfred: ‘D..:Sinden; sAurora;. ML, . assignor to:

‘Stephens-Adamson.

-of Hlinois

Mfeg. Co., a corporation:

Application October 3, 1947, Serial No. 777,759

&

‘This-apparatus is' to- take-aeratable material
‘from-storage, as:from g circular: bin ‘or: a-silo..

Many fine powders such as paperclay, . Port-

lant eement, pulverized starch, -and. light soda

ash' when mixed with -gii lose their characteristics -

ag-solids and. fAbw: like Auids, They will: run
through cracks:like: anyiliguid, ‘go:around: bends;
and even-flow up through-aitrap like water'in:a
plumbing system:

‘When those materidls-are stored: ing circular
binr or:a-silo; and- attempt:is madeto-draw them
off from:the‘bottom, they tend to areh: over-any
bott'om-openihg'»and”thqu‘s'top the flow by:leaving
anair'space below the arch,

"Thereafter, ‘when the arch-is-broken, the :de=
seent” of ‘the. powdered meterial into the air
beneath the arch gerates it andigives it the" fluid
characteristics: Then ‘the’ material .runs away
like any light liguid until: the- air gets outrof:it
when- it recovers its:characteristics ofapowdered
solid; -

"The:principal object of:this invention is:to take
aeratable material Trom storage.at: o megsured;
substantially uniform rate. ‘Generally:speaking;
this is-accomplished
vicesiintandem-—the frst: breaking any:arch:in
the'material and-Teeding or discharging the ma-
teridl from storage; an‘di'th‘e'fﬂsec‘ond;.:zrecéivin‘g
the discharged material; preventing its:running

away itaerdted, andfeeding itata, uniformrateto «

a-discharge: outlet ‘whether it is:received dinaers
ated condition or: gtherwise,

‘Specifically, ‘there:is.here- disclosed: by way of
exgmple ‘what will: be: called: “Circular- bin: dis-
charger’ as the-first: device,:and-beneath-it what
will: be-called: & “Circular: 'volumetric-feeder” for
delivering the: material .in -definitesvolume :per:
unit of time.

In:the drawing:-

‘Fig.. 'L is-a vertical -section: through the- ap-
paratus-and-the:-adjacent portion: of:a~bin; -and

Fig.'2 is a plan view with parts broken-away:in
order-to-show. -the ‘relation between: the several
elements of the two devices:..

But these'drawings and the corresponding de-
scription -are used: for the purpose -of- illustra-
tive-disclosure only:

‘Cireulor bin-discharger

The storage bin indicsted- generally gt 10:.is
sliown: as having a. conicsl converging - bottonr
portion: Hoblending into:. a:cylindiieal’ portion 12
hayving: g circular fange. {3-restings upon-and:se-
cured to:a reircular-bottom: plate: {4 having an:
outlet. t5radjacent to.the:edge thereos..

by & combination of ‘two de~ -

7-Claims.. (CL'222—227)
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In.the-lower.portion.of the: bin,. above. the.bot-
tom plate 14;.is.a.rotatable cone: {6. to -the lower
portion.of which are secured-twenty feeder fingers
17 adapted .to- Sweep-over .the. corresponding. ecir~
cular or-annular portion of the bottom-plate .14
and pass.acress the.outlet {5, The feeder fingers
are provided.-with arms 18, inclined to.correspond.
with. the.inclination.of the cone 16.and made.fast
thereto.by.rivets 19. .

The. cone has . a hub -28.secured: to it by. cir-
cular discs..mnspiders_al;and@.zz,i and.the. hub.is.
keyed at 23.to0.a supporting and driving.shaft. 24
itself supported .on a-thrust bearing.(not:shown)
in-the transmission. gear.case.generally indicated
by 25. .

The bottom plate {4 has -an.axial .opening .26,
surrounded .by a.circular flange .21, and the area
Letween that-flange.and. the rim..of the base.of
the.cone. is constantly..swept. by  spiral vanes 28
which.serve to keep. the powdered material from
accumulating on the botom plate under the.cone.

" ‘Operation of the circulr bin:discharyesr

-As the shaft 24.is-rotated. counter-clockwise .in
Fig. 2, the. powdersgd -material. in:.the: bin..19. is
agitated.and -worked. to. the.discharge-opening .i5,
through. which it falls by gravity. The.revolving
cone 18.and the-feeder fingers 1T keep the.entire
area of-the lower part.of.the.bin alive and.mov-=
ing,.hence, .any. tendency .to.arch about-the.hot=
tom of the bin and..aver .the. outlet: (5. is-.con-
stantly broken. up, . with..the result.that.the .ma-
terial.is fed to. the.outlet.in. a. .constant, regular
supply..

Arching of the material will occur, but. it can-
not -endure .long .enough .to -seriously. interfere
with the .regular .delivery: from.the bin.. Any
aeration..caused. .by breaking .an.arch. is .taken
care:of :by. the seeond device in. the. combination;

Cireular volumetric feeder

The -circular. volumetric feeder receives - the
powdered material from-the outlet-15 and controls
and forces:its. movement.to.a:discharge .outlet.39
by-wheih.it.is-delivered:- to:a. conveyor:or.the.like,

This- volumetric. feeder includes -an-:annular
trough - 81.-coneentric..with. the. shaft. 24. for. the
cone, and:has a flange .32. underlying the Jim.of
the bottom.plate 14. and:-secured to:it along. with-
the .flange. 18--0of .the- bin. 10, The: trough..is
staticnary: .and. ‘rests:.upon -the LCrogs..members
33-of:aframe generally indicated-by-234. Its.inner
edge:is-somewhat.lower. than-its outer. edge.and
is-secured-to a circular- disc.35. havinga.central

‘opening.in.which-is. fAtted.a. ring.#6.surrounding,
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the shaft 24. Closely fitted into the trough and
sweeping it in regular series are twenty vanes
38 of generally rectangular form, having arms
39 made fast to a rotary disc 40 fixed to and
driven by a hub 4{ keyed on the shaft 24 at 42.
The ring 36 is supported by a sleeve 43, which
in turn is supported by a washer 44 on the cross-
frame angles 45 of the main frame 34, The hub
41 is supported by the ring 36 through a lubricat-
ing washer 46, and between the hub 41 and the
hub 20 is a ring 4T.

The trough 31 has an outlet 48, here shown. as
jocated 180 degrees from the outlet 15, but of
course, that location is subject to change to suit
the conditions of any particular situation.

Operation of the volumetric feeder

The powdered material, falling through the
outlet 15, collects in the trough 3I, and the
closely fitted vanes 38 divide it into measured
volumes and force those volumes to travel around
the trough until they reach the outlet 48 in suc-
cession, when they drop by gravity through the
discharge 30. The vanes 38 fit the trough 50
closely that aerated powdered material cannot
pass between and run around the trough to the
outlet 48, either with or against the movement of
the vanes. Thus, it will be seen that, regardless
of the aerated or other condition of the powdered
material passing through the outlet 15 from the
pin discharger, it will be prevented from moving
faster than the apparatus is designed to take,
and will be forced to move in measured quantity
at a definite rate determined by the speed of the
shaft to the outlet 48 and the final discharge 30.

To prevent accumulation of powdered material
between the rotary disc 40 and the stationary
dise 35, the former is provided with spiral vanes
50 which constantly sweep the latter and work
any powdered material towards the lower wall
of the trough 31.

The diameter of the bin discharger should be

such that the material to be handled cannot form
an arch that will maintain itself long enough to
interrupt the delivery. A possible variation from
that condition is to have the diameter of the bin
discharger smaller than the pottom of the conical
portion i1, or of the bottom of the bin, and pre-
vent the arching by the means forming the sub-
ject matter of my application No. 637,945, Decem~
pber 29, 1945, now abandoned.
* Variations in the construction of the bin dis-
charger will be selected from prior devices or
made to suit particular conditions and that here-
in disclosed is deemed sufficient.

Variations in the volumetric feeder will be
selected from prior devices or designs to suit
pa;ticular conditions arising from the nature of
the material to he handled or the characteristics
of the final delivery sought to be made.

I claim:

1. In a device for taking aeratable material
out of a bin, the combination of a bin having a
bottom provided with an outlet, a circular bin
discharger in said bin including a revolving cone
and feeder fingers passing over said outlet, said
cone having its axis vertically arranged and the
cone being revoluble on such axis, and a feeder
peiow said bin comprising an annular trough
coaxial with said cone and having a portion ar-
ranged beneath said outlet to receive madterial
passing therethrough, & plurality of relatively
narrow spaced radial vanes each substantially
coincident in size and shape to the cross-sectional
area of said trough and arranged therein, and
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5 projecting outwardly from said cone,

means for continuously rotating said vanes on
said axis to move the material at a measured rate
through the trough to & discharge spaced from
said outlet.

" 9. In a device for taking aeratable material
out of a bin, the combination of a bin having a
bottom provided with an outlet, a circular bin
discharger in said bin including a revolving cone
and feeder fingers passing over said outlet, said
cone having its axis vertically arranged and the
cone being revoluble on such axis, and a feeder
below said bin comprising an annular trough co-
axial with said cone and having a portion ar-
ranged beneath said outlet to receive madterial
passing therethrough, a plurality of relatively
narrow spaced radial vanes each substantiaily
coincident in size and shape to the cross-sectional
area of said trough and arranged therein, said
vanes being rotatable on said axis to move ma-
terial through the trough to a discharge point
spaced from said outlet, and a common shaft for
continuously driving the cone and feeder fingers
and the vanes.

3. In a device for taking aeratable material
out of a bin, the combination of a bin, a circular
bin discharger in said bin including a revolving
cone having its axis vertically arranged, radial
feeder fingers projecting outwardly from said
cone, and a stationary plate beneath said cone
and feeder fingers and having an outlet opening
beneath the path of travel of said fingers, an an-
nular stationary trough beneath said plate co-
axial with said cone and above which said outlet
is arranged to discharge material thereinto, a
plurality of relatively narrow radial vanes corre-
sponding in shape and size to the cross-sectional
area of and arranged in said trough and rotatable
on said axis to move material to a discharge cir-
cumferentially spaced from said outlet, and
means for continuously rotating said vanes.

4. In a device for taking geratable material out
of a bin, the combination of a circular bin dis-
charger including a revolving cone having its
axis vertically arranged, radial feeder fingers
a stationary
plate beneath said cone and feeder fingers and
having an outlet opening beneath the path of
travel of said fingers, and means above said plate
and rotatable with said cone for moving radially
outwardly any material collecting on sald plate
beneath said cone, an annular stationary trough
coaxial with said cone and above which said out-
let is -arranged to discharge material thereinto,
and a plurality of radial vanes corresponding in
shape and size to the cross-sectional area of and
arranged in said trough and rotatable on said
axis to move material to a discharge circumferen-
tially spaced from said outlet.

5. In a device for taking aeratable material
out of a bin, the combination of a circular bin
discharger including a revolving cone having its
axis vertically arranged, radial feeder fingers
projecting outwardly from said cone, and a sta-
tionary plate beneath said cone and feeder fin-
gers and having an outlet opening beneath the
path of travel of said fingers, an annular sta-
tionary trough coaxial with said cone and above
which said outlet is arranged to discharge mate-
rial thereinto, a rotary plate beneath said sta-
tionary plate and rotatable on said axis, and &
plurality of vertical radial vanes carried by the
peripheral portion of said rotary plate and pro-
jecting below the plane thereof into said trough,
said vanes corresponding generally in shape and

75 size to the cross-sectional area of said trough to
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move material therein from said outlet to a dis-
charge circumferentially spaced therefrom.

6. In a device for taking aeratable material
out of a bin, the combination of a circular bin
discharger including a revolving cone having its
axis vertically arranged, radial feeder fingers pro-
Jecting outwardly from said cone, and a sta-
tionary plate beneath said cone and feeder fin-
gers and having an outlet opening beneath the
path of travel of said fingers, and means above
said plate and rotatable with said cone for mov-
ing radially outwardly any material collecting
on said plate beneath said cone, an annular sta-
tionary trough coaxial with said cone and above
which said outlet is arranged to discharge mate-
rial thereinto, a rotary plate beneath said sta-
tionary plate and rotatable on said axis, and a
plurality of vertical radial vanes carried by the
peripheral portion of said rotary plate and pro-
Jecting below the plane thereof into said trough,
said vanes corresponding generally in shape and
size to the cross-sectional area of said trough to
move material therein from said outlet to a dis-
charge circumferentially spaced therefrom.

7. In a device for taking aeratable material
out of a bin, the combination of a cireular bin
discharger including g revolving cone having its
axis vertically arranged, radial feeder fingers
projecting outwardly from said cone, and a sta-
tionary plate beneath said cone and feeder fin-
gers and having an outlet opening beneath the
path of travel of said fingers, an annular sta-
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tionary trough coaxial with said cone dand above
which said outlet is arranged to discharge mate-~
rial thereinto, g rotary. plate beneath said sta-
tionary plate and rotatable on said axis, a phi-
rality of vertical radial vanes carried by the pe-
ripheral portion of said rotary plate and pro-
Jecting below the plane thereof into said trough,
said vanes corresponding generally in shape and
size to the cross-sectional area of said trough to
move material therein from said outlet to a dis-
charge circumferentially spaced therefrom, a
lower stationary plate beneath said rotary plate
and connected at its periphery to said trough,
and means between said rotary plate and said
lower stationary plate for moving radially out-
wardly any material collecting on the latter plate.
ALFRED D. SINDEN.
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