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1
BIN FILLER FOR FRUIT CROPS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a Continuation-In-Part of U.S. patent
application Ser. No. 09/875,028, filed Jun. 7, 2001, now U.S.
Pat. No. 6,442,920, the contents of which are incorporated
by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an apparatus for conveying and
gently dispensing produce into containers such as bins.

2. Description of the Prior Art

Conventional produce harvesting and packing devices
subject the produce to bruising and damage as a result of
being dumped into bins or other containers. Considerable
bruising results in fruits or vegetables when the energy of the
falling articles is absorbed on impact with hard surfaces or
other articles already in the bin.

Anumber of bin fillers have been developed, and include,
for example, those described by Jesperson and Jesperson
(U.S. Pat. No. 4,965,982) and in Principles & Practices for
Harvesting & Handling Fruits & Nuts [Obrien et al. (ed.),
AVI Publishing, Westport, Conn. 1983, pp. 257-261,
383-389, and 441-447]. However, despite these advances
the need remains for an improved filling device which
reduces the damage to the produce.

SUMMARY OF THE INVENTION

We have now invented an apparatus for conveying and
dispensing produce susceptible to damage upon impact
which includes:

a. a frame;

b. an upwardly disposed, revolving conveyor loop sup-
ported by the frame;

c. a plurality of projections extending outwardly from the
conveyor loop to support and carry produce thereon as
the conveyor revolves;

d. side walls positioned on each side of the conveyor loop
effective for preventing produce from falling off the
sides of the projections; and

e. a cover over at least the lower portion of the conveyor
loop on the same side thereof which rotates toward the
bottom of the loop, the cover being spaced from the
conveyor a distance sufficient to allow the passage of
the projections and the produce thereon, and further
wherein the cover is open at the bottom of the loop to
allow the discharge of produce into the bin.

Each of the conveyor loop, the projections, and the inner
surface of the cover plate are constructed of or covered with
a kinetic energy absorbing material.

In accordance with this discovery, it is an object of the
invention to provide an apparatus for dispensing fruit or
vegetables into bins or other containers in a uniform distri-
bution and which minimizes the impact received by the
produce.

Another object of this invention is to provide a conveyor/
dispenser device which may be used in conjunction with
other mechanical harvesters for automated or semi-
automated harvesting and packing of fruit or vegetables
susceptible to damage upon impact.

Other objectives and advantages of the invention will
become readily apparent from the ensuing description.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the dispensing apparatus
showing the direction of movement of the components.

FIG. 2 is a detailed view of the conveyor apparatus.

FIG. 3 is an expanded perspective view of the conveyor
loop and projections in a first, preferred embodiment.

FIG. 4 is an expanded side view of the bottom of the
conveyor for produce discharge.

FIG. 5 shows a side view of a second, alternative embodi-
ment wherein the produce may be conveyed directly down-
wardly.

FIG. 6 shows a perspective view of the apparatus of the
embodiment shown in FIG. 5.

DETAILED DESCRIPTION OF THE
INVENTION

The apparatus of the invention is effective for receiving,
conveying, and uniformly distributing produce or other
articles into bins or other open-topped containers with little
or no damage. While the invention is suitable for the
handling of a variety of articles, it is particularly effective for
the handling of fruits and vegetables, such as apples, citrus,
pears, peaches, cherries, apricots, plums, and nectarines. In
one embodiment, the apparatus may be used for packaging
articles such as in a fruit-packing plant. However, in the
preferred embodiment the invention is used in combination
with an automated or semi-automated mechanical harvester,
particularly, but not limited to use as a bin-filler with the
mechanical harvester disclosed in copending application
Ser. No. 09/875,028, filed Jun. 7, 2001, the contents of
which are incorporated by reference herein.

Referring now to the Figures, the preferred embodiment
for the apparatus includes a conveyor/dispenser assembly 10
for receiving produce 1 from a delivery chute 30, and
conveying and dispensing the produce into a container 40.
The conveyor/dispenser assembly 10 is constructed with a
revolving conveyor loop 11 mounted on frame 12 whereby
it is maintained in an upward disposition (i.c., the loop
carries the produce from an elevated receiving position to a
lower dispensing position). The conveyor loop may be either
round or elongated, although oval loops are typically
preferred, and it may be upright or inclined. To transport the
produce along the path of the conveyor loop, a plurality of
projections, flights or paddles 13 are provided extending
outwardly from the loop, and spanning substantially across
its width. The projections 13 are of a sufficient size and
extend at an angle to the loop effective to support and carry
produce thereon as it revolves until it is to be dispensed near
the bottom of the loop (i.e., at the lower limit of its path of
travel). In the preferred embodiment shown in the Figures,
the projections are approximately perpendicular to surface
of the loop or its tangent to facilitate produce being alter-
nately supported and carried on first the front surface 14 and
then the back surface 15 of the projections as described in
greater detail hereinbelow under the method of operation.
First and second side walls 16 and 17 are positioned on each
side of said conveyor loop for preventing produce from
falling off the sides of said projections.

To minimize the impact of the produce when it is
dispensed, a cover 18 is provided on the same side of the
conveyor loop 11 which rotates toward the bottom 19
thereof (i.e., toward the interior of the container 40). Cover
18 extends across at least that lower portion of the loop
wherein the projections 13 become downwardly inclined as
the loop rotates, thereby further preventing the produce from
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rolling off the projections and falling into the container from
a height above the bottom 19 of the loop. Although cover 18
may be fixed along its entire length to the conveyor/
dispenser assembly, in the preferred embodiment it is not
attached at its lower end (i.e., at the above-mentioned lower
portion of the loop 11). Rather, the lower end of the cover is
constructed of a flexible material and may hang as a flap 184
with its free end extending downstream toward the direction
of rotation of the conveyor loop 11 (see FIGS. 2 and 4). In
this embodiment, the flap will rest on the bottom of con-
tainer 40 or subsequently on the rising level of produce
therein, thereby maintaining it under the bottom 19 of the
conveyor loop to receive the produce coming off the loop.
Produce is gently discharged from the conveyor/dispenser
assembly through opening 20 in the cover plate. Thus, as the
conveyor loop 11 carrying produce rotates downwardly and
projections 13 become downwardly inclined (see FIG. 4),
the produce 1 gradually rolls or slides into contact with the
interior surface of the cover, and is moved along that surface
to opening 20 whereat the produce is gently rolled into
container 40.

In addition, if the direction of rotation of the conveyor
loop 11 carries the produce over the top of the loop (as
shown in FIG. 1), then cover 18 is also preferably extended
near the top of loop (on the side rotating in the downward
direction). Cover 18 should be provided at a distance suf-
ficiently close to the top of the loop as to effectively prevent
the produce from being inadvertently thrown from the
conveyor as it passes over the top. Further protection of the
produce may be afforded by optionally extending cover 18
over substantially the entire lengths of the faces of the loop
11. As shown in FIG. 1, in the preferred embodiment the
cover extends over that side of the loop which carries the
produce in a downward direction. The cover is preferably
spaced as near to the conveyor loop 11 as necessary to allow
the passage of the projections 13 and produce thereon.

The conveyor loop 11 and projections 13 may be con-
structed from a variety of materials. Thus, without being
limited thereto, suitable loops may be constructed from
conventional continuous, endless belts or assembled from a
plurality of hinged or flexibly attached linked pieces, while
the projections may be constructed as a conventional paddle.
However, in the preferred embodiment shown in FIGS. 3
and 4, the conveyor loop is constructed from at least two
substantially parallel spaced apart rotating lines 21, such as
chains, cables, or ropes (a chain is shown), with a plurality
of cross members 22 extending substantially normal ther-
ebetween and supported thereon. The particular shape of the
cross members is not critical, and include slats or panels,
pipes or rollers. In this preferred embodiment, the projec-
tions 13 include a first inner support 23 which is adjacent to
(contacting or out of contact with) the conveyor loop, and
having substantially planar front and back surfaces 24 and
25 which are of sufficient depth for supporting produce
thereon. A second outer retention support 26 is positioned
adjacent to the inner support. These second supports 26
include raised portions that extend above the planes extend-
ing from at least one but preferably both of the front and
back surfaces 24 and 25, a distance effective to prevent the
produce from prematurely rolling off the inner support when
the inner support are horizontally disposed. Although the
second outer support may have a variety of shapes including
bars, prisms, and other polygonal cylinders, cylinders with
rounded circular or oval cross sections are preferred to
eliminate sharp edges which may inflict damage upon the
produce. As shown in detail in FIG. 3, both the inner support
23 and second outer retention support 26 are attached to line
21 through a spacer bar or pipe 27.
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In a particularly preferred embodiment, the conveyor/
dispenser assembly 10 includes a distance sensor 28 which
is effective for detecting the distance between the outlet 20
of the conveyor (i.e., bottom 19) and the level of produce in
a container 40 in which the assembly is disposed. In this
embodiment, the conveyor/dispenser assembly 10 and con-
tainer 40 are adapted to move vertically relative to one
another. In brief, when filling an empty container, the
conveyor/dispenser assembly is positioned near the bottom
of the container to minimize the distance from outlet 20. As
the container is filled, the level of the produce is detected by
sensor 28, and the assembly 10 is raised or container 40
lowered to maintain the outlet 20 slightly above the level of
the produce. Conventional motors, or hydraulic or pneu-
matic cylinders activated by the detector are provided for
automatically controlling the vertical movement.

Damage to the produce may be further minimized by
either covering (padding) or constructing any component
which contacts the produce from with a kinetic energy
absorbing material. A variety of materials are suitable for use
herein and include conventional padding and resilient mate-
rials such as foam, mesh, felt, and pipe insulation.
Specifically, in the preferred embodiment, all of the con-
veyor loop 11, the interior surface of said cover 18, and
projections 13 (both of said front and back surfaces) are
constructed of or covered with a kinetic energy absorbing
material. For example, in the embodiments of FIGS. 24,
cross members 22 may be formed from foam covered
panels, while the first inner support 23 may be an elastic
band stretched between spacer bars 27, and the second outer
retention support 26 may be a foam-covered pipe.

The conveyor/dispenser assembly 10 of the invention may
be constructed as a separate unit which may be combined
with or “retrofitted” to an existing harvester or packing
plant. However, in the preferred embodiment, the assembly
is provided with one or both of a delivery chute 30 and a
container or bin 40 as a single, integral unit. In a particularly
preferred embodiment, the apparatus of the invention is
employed as the filler of mechanical harvester described in
U.S. patent application Ser. No. 09/875,028 referred to
hereinabove.

The design of the delivery chute 30 is not critical, and a
variety of chutes may be used for dispensing produce onto
one of said projections. To facilitate the transfer of the
produce onto the projections 13, the chute is-preferably
inclined and positioned intermediate the top and bottom of
the conveyor loop 11. The uniform delivery of the produce
onto the projections is also enhanced by providing a means
31 for slowing the velocity of produce on the delivery chute
toward the conveyor. A preferred means for slowing
includes a rotating feed brush (including brushes having soft
bristles or flexible paddles) positioned above the delivery
chute. The brush may rotate in either direction, but prefer-
ably rotates in a direction toward the conveyor loop. This
brush is positioned from the chute a distance effective to
contact the produce and slow its speed, but not to prevent its
passage. The precise spacing will vary with the stiffness of
the brush and the momentum of the produce being handled.
Alternatively, other suitable means for slowing may include
at least one flexible member such as a resilient pad or flap,
or a curtain or strands of heavy material hanging above or
extending above the delivery chute.

Container 40 may also be of a variety of shapes, sizes, and
materials of construction. In the preferred embodiment,
container 40 is a open-topped bin having a bottom and side
walls, and having a cross-section sufficiently large to accom-
modate at least the lower end of the conveyor/dispenser












