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2,433,418
MIXING AND FILLING APPARATUS

Alvin 1. Nelson, Boston, Mass., assignor t0 Gen-
eral Foods Corporation, New York; N. Y., a
corporation of Delaware ’

Application Deqember 22, 1943, Sérial No. 515,283
4 Claims. (CI. 222—357)

i
This invention relates to apparatus for mixing
and - stirring materials and for withdrawing
therefrom measured quantities of a mixture of
uniform consistency for packaging or like pur-

2

of ‘beans and-juice-is supplied in any 'suitable
manner to a container-or vessel 10 in which the
level 11 may be maintained more or less con-
stant.- ‘The container may have any desired size

poses. 5 and shape, being here shown as a shallow gen-
Apparatus embodying the invention is particu- erally oval basin. - Part of the bottom of the con-
larly adapted for handling a more or less soupy tainer, however, comprises a diametrical strip 12
mixture of liquid and solid materials, although with a substantially cylindrical inner surface as
it will be understood that the invention is not shown in cross-section-in Fig. 2.
restricted to-this use. For purposes of explana- 10 ~ Mounted over the container is--a horizontal
tion, the following description refers to an ap- shaft 13 which is rotated by any suitable means
paratus for mixing and packaging baked beans in bearings {4, the shaft being concentric or sub-
in a soupy condition, i. e., mixed with juice in stantially so with the eylindrical strip 2. A
which the beans have been cocked. - When such suitable number of stirring or mixing arms 15 are
a mixture is handled in large quantities in con- 15 carried by -the shaft 13 and rotated - thereby
junction with a machine packaging operation, through-the ‘mixture in-the container, the -ends
the beans tend to settle and the problem arises of said arms preferably traveling in a path close
of dipping out or otherwise withdrawing succes- Lo the cylindrical surface 12 and carrying pivoted
sive package charges which are of the desired buckets or dippers {6 ‘which scrape along said
uniform proportions and consistency. : 20 cylindrica] surface as the shaft rotates. For this
One of the objects of the invention is to pro- purpose the-arms 15 may -conveniently be ar-
vide o novel apparatus for accomplishing the ranged in- pairs, one of the buckets {6 being piv-
above ends which is simple and inexpensive, but oted between the extremities of each pair.
at the same time thoroughly reliable and effective "The buckets 1§ are mounted so that their piv-
in operation. o 25 ob axes are-beneath their centers: of gravity,
Other objects are to provide novel means for whether filled or empty, whereby said buckets
mixing and stirring the mixture to maintain a tend to-hang between the ends-of the arms 15
substantially uniform consistency and aveid with their open ends downward as shown in Figs.
settling, for dipping out measured quantities of 2 and 10." This may readily be accomplished, for
the mixture, and for automatically dumping such 30 example, by securing pivot-pins {7 to the bottoms
measured quantities into packages in a simple, of the buckets and mounting the ends of the piv-
effective manner, - ot ‘pins-loosely in openings in-the extremities of
Several embodiments of the invention have the arms {5, Hence the open ends of the buckets
been illustrated in the accompanying drawings, are caused by gravity to slide or scrape along the
but it is to be expressly understood that said ‘85 cylindrical surface 12, as shown in Pig. 2. If de-
drawings are for purposes of illustration only and sired, one of the sides cf the buckets may be
are not to be construed as a definition of the Jim- made longer than the other side to provide ex-
its of the invention, reference being had to the tending lips- 18 which:contact the cylindrical sur-
appended claims for this purpose. face. Sl
In the drawings, 40 - Preferably the pivot pins {7 are secured to the
Fig, 1 is a plan view of an apparatus embody- ‘buckets -somewhat to - one side of their centers
ing the invention; of gravity, as shewn in Fig, 3, so that the buckets
Fig. 2 is g section on the line 2—32 of Fig. 1; normally hang in the inclined position shown in
Fig. 3 is a detail view of a bucket or dipper; Figs.2 -and 10. This arranzement insures that
Figs. 4 to 10 inclusive illustrate successive posi- 45 the lips 18 engage the cylindrical surface 12 as
tions of the apparatus in the dumping operation; soon as they enter the container 10 (. e., on the
Fig. 11 is a side view of another embodiment left as seen in Fig. 2)." To prevent the lips I8
of the invention; ) from overhanging and striking the edge of -the
Fig. 12 is a plan view of Fig. 11; container, a deflector plate 18 may be ‘provided
Fig. 13 is a detail of the buckets or dippers of 50 -above the rim of the: container as an extension
Figs. 11 and 12; . : of thestrip 12. - .
Fig, 14 is a side view of a further embodiment As the buckets 16 pass through the bottom of
of the invention; and : the container and slide up its side (. e., to the
Fig. 15 is'a partial plan view of Fig. 14. right as seen in Fig. 2) ,they approach a discharge
In the form shown in Figs, 1-3, the mixture 55 -chute dépending from the edge of-the container
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and beneath which individual packages 21 are
placed in succession in any suitable manner. The
dumping action whereby the buckets are emptied
into these packages is illustrated in Figs. 4-10.
The buckets approach the chute 28 in the posi-
tion shown in Fig. 4 wherein the lips 18 have
just passed the edge 22 of the chute. As the arms
i5 continue to rotate and the bottom of the bucket
is elevated to the position of Fig. 5, the weight
of the bucket and its contents causes it to rest on
the edge 22 of the container adjacent the chute,
the bucket turning on its pivot pin 11, In Fig. 6,
the bucket has been turned to the horizontal
position and also preferably slid Jaterally until
the lip I8 projects a substantial distance over
said edge 22. It will be observed that this hori-
zontal position of the bucket, which may be con-
sidered to mark the beginning of dumping, oc-
curs when the arm 15 is considerably below its
horizontal position due to the location of the
dumping edge 22 substantially below the hori-
zontal plane of the shait 8.

Henee 'cn further rotation of the arms {5 the
edge 22 acts as a fulcrum about which the bucket
is turned to inverted position as shown in Figs.
7 and ‘8, its open mouth extending down into
the chute to empty its contents into the waiting
package. On still further rotation of the arms
15 the bucket is withdrawn from the chute and
swings back to its free hanging position as shown
in Figs. 9 and 10. During this rotation of the
arm 15 up to its horizontal position, the bucket
axis 17 is moving outwardly as well as upwardly.
The bucket axis rotates in an arc close to the
cylindrical surface 12 as stated above; in other
words, the radial distance between bucket axis
17 and shaft 13 is such that the bucket axis swings
outwardly to a position vertically above the dump-
ing edge as shown in Fig. 9 and even outside of
the dumping edge as shown in Fig. 10. Hence al-
though the bucket hangs free as shown in Fig,
10, the drip from the bucket is nevertheless di-
rected against the inner wall of the chute. The
outer wall of the chute may be extended upwardly
at 23 to form a splash guard if desired.

The arrangements described above materially
extend the period -during which material from
the bucket falls down the chute to the waiting
package instead of back into the vessel 10. More-
over, they do so in spite of the fact that the
pucket does not hang vertically because of its
offset axis. The direction of inclination of the
bucket is such as to-cause its edge to engage the
vessel as it enters (see left-hand side of Fig. 2),
in order to obtain the desired scraping and mig-
ing effects and also so that the bucket reaches
its horizontal and subsequent dumping positions
soener with respect to the positicn of the arm I35
(see Fig. 6 et seq.). When inclined in this direc-
tion, however, the tendency would be for the
ucket to swing back over the dumping edge as
it passed from the position of Fig. 9 to that of
PFig. 10 and to dump or drip back into the vessel,
were it not for the position of the bucket axis
47 relative to the dumping edge 22 as shown in
the latter figure.

The movement of the arms {5 through the mix-
ture in the container 10 mixes and stirs the mass
-and minimizes the tendency of the beans to set-
tle. - Moreover, the accumulation of settled masses
of beans on the bottom of the container is pre-
vented by the scraping action of the buckets 16,
at least.in the region from which the mixture is
withdrawn for packaging. On the other hand,
the buckets are filled by first moving them down
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through the upper layers of the mass, then
through the bottom, and finally up through the
upper layers again. It has been found in prac-
tice that the combination of these features re-
sults in filling the packages with charges of uni-
form consistency over long periods of operation
of the apparatus, the supply in the container
being gradually withdrawn and replenished from
time to time without any substantial variation in
the relative proportions of the mixture.

‘Fyurthermore the mixing, filling and dumping
operations, while automatic and continuous, are
accomplished by very simple and inexpensive
means, with only one driven member, and with-
out paris requiting adjustment or service where-
by maintenance problems are reduced to a mini-
mum.

It will be apparent that should it be desired
to fill a number of packages simultaneously, a
corresponding number of sets of arms 15 and
puckets 18 may be mounted side by side. On the
other hand, it may be preferable in such cases
to employ apparatus of the type shown in Figs.
11-13. Here the mixture of beans and juice is
contained in a vessel or basin 24 corresponding o
the basin 18 of Figs. 1-3 except that its bottom
strip 25 is wider than the strip 12. A shaft .26
above the basin 24 carries a plurality of pairs
of arms 27 similar to the arms {5 of Figs, 1-3
but spaced farther apart. Pivot pins or rods 28
are rotatably mounted in the ends of each pair
of arms 27, the distance between the arms being
sufficient for each-pin or rod to-carry a plurality
of buckets or dippers 29 here shown as two in
number.

The buckets 28 are preferably similar to the
buckets 16 of Figs. 1-3 and are secured to the
rods 28 in a similar manner, each pair of buckets
dumping simultaneously. The deflector plate
36 corresponds to the deflector plate 18 mentioned
above, but is wider to accommodate the two buck-
ets. 'The discharge means comprises two simi-
lar chutes 31 side by side, one for each bucket,
a cornmon splash guard 82 being provided above
fhe chutes if desired. Packages to be filled are
placed below the mouths of the chutes 3! in any
suitable manner. As shown in Figs. 11 and 12,
a line of packages 33 is conveyed under the
chutes by a suitable conveyor 34, the empty pack-
ages being filled two at a time and the filled
packages being carried away by the comveyor.

Figs. 14 and 15 illustrate ancther embodiment
of the invention in which a plurality of pack-
ages are filled simultaneously while at the same
time an improved mixing and stirring action is
obtzinéd by arranging a plurality.of units such as
shown.in Figs. 1-3 with the adjacent units rotat-
ing in opposite directions. Any suitable number
of such units can be employed, two being shown
in the drawings for purposes of illustration.

Referring to Figs. 14 and 15, a basin 35 such as
described above is provided with a bottom strip
36 wide -enough to accommodate the two units
one of which comprises pairs of arms -37 and
pivoted buckets 38 and the other pairs of .arms
39 and pivoted buckets 406 similar to those de-
scribed above. .As shown, these unifs -are ro-
tated in opposite directions by shafts 41 and 42
the inner ends of which are mounted in a com-
mon center.bearing 43, the unit 37, 38 rotating
clockwise and the unit 29, 40 counterclockwise as
indicated by the arrows. The strip 36 extends be-
yond the rim of the basin at theleft-hand side-of
these figures-to provide a deflector plate 44 for the
unit 39, 40.and a-chute 45.for the unit 31,-38 which
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leads to the packages 46 to be filled. At the right-
hand side of these figures, a deflector plate 47
and a chute 48 are similarly provided for the
units 37, 38 and 39, 40 respectively, the chute 47
leading to the packages 49 to be filled. Tt will be
understood from the foregoing description that
the packages 46 and 48 may be carried on suita-
ble conveyors 50 and 5! if desired and that the
conveyors may each move in either direction as
may be convenient. .

Hence the apparatus of Figs. 13 and 14 not only
provides for filling a plurality of packages simul-
taneously, but also increases the stirring and mix-
ing action obtained with apparatus as shown in
Figs. 1-3 and 10-12 due to the fact that the arms
rotate past one another in opposite directions
through the mass.

While only three embodiments of the inven-
tion have been described and illustrated in the
drawings, it will be understood that the invention
is capable of a variety of mechanical expressions
and that various changes may be made in the
form, details of construction, and arrangement of
the parts without departing from its spirit. Ref-
erence should therefore be had to the appended
claims for a definition of the limits of the inven-
tion.

What is claimed is:

1. Apparatus of the class described comprising
& container having a substantially cylindrieal in-
ner surface, a stirring arm continuously rotata-
ble through said container about a horizontal
axis substantially concentric with said cylindrical
surface, and a bucket pivotally connected to the
extremity of said arm on an axis extending sub-
stantially parallel to said first axis and beneath
the center of gravity of said bucket, said bucket
entering the container at one side, moving
through the container with its forward end rest-
ing by gravity on said cylindrical surface, and
dumping by gravity over the edge of said con-
tainer at its opposite side as it moves out of the
container, said dumping edge being substantially
below a horizontal plane through the axis of said
arm and the radius of said bucket axis from the
axis of said arm being great enough so that said
bucket axis moves outwardly above the dumping
edge at least far enough to be substantially ver-
tically above said dumping edge.

2. Apparatus of the class described comprising
a container having a substantially cylindrical in-
ner surface, a stirring arm continuously rotatable
about a horizontal axis substantially concentric
with said surface, and a bucket pivotally connect-

ed to said arm about an axis extending substan~ *

tially parallel to said first axis and beneath the
center of gravity of the bucket, said bucket en-
tering the container with its forward end rest-
ing by gravity on said cylindrical surface, and
dumping by gravity over the edge of the con-
tainer at its opposite side as it moves out of said
container, said dumping edge being substantially
below a horizontal plane through the axis of said
arm, the pivot axis of said bucket being also lo-
cated at one side of its center of gravity whereby
the bucket in its free hanging position is in-
verted and ineclined toward that side of the con-
tainer on which it enters the container for en-
gagement with said cylindrical surface, and the
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radius of the bucket axis from the axis of the
arm being great enough that said bucket axis
moves outwardly above the dumping edge at least
far enocugh to be substantially vertically above
said edge whereby said bucket is fully inverted to
dump its contents over said edge.

3. Apparatus of the class described comprising
a container having g substantially eylindrical in-
ner surface, a plurality of stirring arms continu-
ously rotatable through said container in opposite
directions about a horizontal axis substantially
concentric with said cylindrical surface, and a
bucket pivotally connected to the extremity of
each arm with a substantially horizontal pivot
aXis beneath its center of gravity, each bucket
enfering the container at one side, moving
through the container with its forward end rest-~

‘ing by gravity on said cylindrical surface, and
“dumping by gravity over the edge of the con-

tainer at its opposite side as it moves out of said
container, whereby buckets are dumped over op-
posite edges of the container, said dumping edges
being substantially below the horizontal plane
through the axis of said arms, and the radii of the
bucket axes from the axis of said arms being
great enough that said bucket axes move out-
wardly above their respective dumping edges at
least far enough to be substantially vertically
above said dumping edges.

4. Apparatus of the class described comprising
a container having a substantially eylindrical in-
ner surface, a plurality of stirring arms continu-
ously rotatable through said container in opposite
directions about a horizontal axis substantially
concentric with said cylindrical surface, and a
bucket pivotally connected to the extremity of
each arm with a substantially horizontal pivot
axis beneath its center of gravity, each bucket en-
téring the container at one side, moving through
the container with its forward end resting by
gravity on said cylindrical surface, and dumping
by gravity over the edge of the container at its
opposite side as it moves out of said container,
whereby buckets are dumped over opposite edges
of the container, said dumping edges being sub-
stantially below the horizontal plane through the
axis of said arms, the pivot axes of said buckets
being also located at one side of their centers of
gravity whereby each bucket in free hanging po-
sition is inverted and inclined toward that side of
the container on which it enters the container for
engagement with said cylindrical surface, and the
radii of the bucket axes from the axis of said arms
being great enough that said bucket axes move
outwardly above their respective dumping edges
at least far enough to be substantially vertically
above said dumping edges.

ALVIN I. NEL.SON.
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