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[57] ABSTRACT

Orchard fruit handling apparatus for conveying and
delivering harvested fruit into a plurality of storage bins
comprising a first conveyor for adjustable attachment
to a conventional farm tractor for receiving and trans-
porting fruit received thereon in a generally linear di-
rection rearwardly of the tractor, and trailer means for
attachment to the tractor containing a second conveyor
for receiving harvested fruit from the first conveyor
and selectively directing the fruit into a plurality of
storage bins carried on the trailer. A plurality of deflect-
ing blades or bars are selectively positionable across the
second conveyor to selectively intercept and deflect the
fruit into corresponding bin filler mechanisms located
along the side of the second conveyor and above corre-
sponding collection bins. Each bin filler mechanism
forms a sinuous passageway for gravitationally direct-
ing the fruit downwardy into a collection bin and is
vertically positionable to maintain its lower fruit dis-
charge outlet at the upper level of the fruit being col-
lected in the storage bin. The trailer is provided with
means for gravitationally discharging the filled fruit
storage bins on to the ground at a central location in the
orchard, and the orchard fruit handling apparatus is
powered by connection to the hydraulic and electrical
systems of the conventional farm tractor.

9 Claims, 6 Drawing Figures
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1
ORCHARD FRUIT HANDLING SYSTEM

The invention relates to orchard fruit handling appa-
ratus and, more particularly, to mobile apparatus
adapted to receive harvested fruit in an orchard loca-
tion and to automatically convey the harvested fruit
selectively into one or more of a plurality of storage
bins carried by the apparatus, with minimum damage
and brusing of the fruit by the conveying mechanism of
the apparatus. The mobile fruit handling apparatus is
particularly adapted for attachment to and transporta-
tion by a conventional farm tractor which is driven
behind a conventional, motorized fruit harvester during
the harvesting operation.

BACKGROUND OF THE INVENTION

Many commercial, mechanical fruit harvesters for
orchard fruit are designed for carrying only a single,
large, bulk bin for storage of the fruit during the har-
vesting operation. Such bins must be periodically re-
moved when filled and an empty one placed on the
harvester. This harvester bin change procedure con-
sumes an appreciable amount of time in the overall
harvesting procedure, e.g., approximately 20 percent of
the time it takes to fill a bin. Although commercial,
self-propelled equipment is available to transport fruit
receiving bins, they are generally quite expensive and
do not allow for bin filling while following a harvester.

For convenience and economy of farming operations
for the commercial grower, it is highly desirable to
employ, if possible, existing farm tractor and trailer
equipment typically available on farms to collect and
transport orchard fruit after harvesting.

OBJECTS OF THE INVENTION

It is, therefore, an object of the present invention to
provide an orchard fruit handling apparatus for collec-
tion and storage of harvested fruit in bins for subsequent
processing which apparatus may be transported and
powered by a conventional farm tractor.

It is another object to provide an orchard fruit collec-
tion apparatus which may be employed in connection
with a conventional powered fruit harvester equipment
to receive the fruit therefrom and to automatically col-
lect the fruit in a plurality of bins for subsequent trans-
portation to a central collection area or site in the field.

It is a more specific object to provide an improved
orchard handling and collecting apparatus which pro-
vides for multiple filling and transportation of a plural-
ity of storage bins for the fruit to and from the harvest-
ing site to a collecton site, and wherein the apparatus
may be transported and operated from a conventional
farm tractor with minimum use of manual labor.

It is another object to provide an improved fruit
collection and bin storage apparatus which automati-
cally conveys and collects fruit in a plurality of stoarage
bins with minimum bruising or damage of the fruit dur-
ing the collection process.

The above as well as other objects of the present
invention will become more apparent from the follow-
ing detailed description of a preferred embodiment of
the invention.

BRIEF DESCRIPTION OF THE INVENTION

The apparatus of the present invention is particularly
adapted for operation from and transportation by exist-
ing farm tractors of the conventional type and com-

2
prises conveying means including a first conveyor
mechanism for attachment to a side of a farm tractor to
receive fruit from the output conveyor of a mechanical
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10

15

20

25

30

35

45

50

55

60

65

and includes a second conveyor mechanism for receiv-
ing the fruit from the first conveyor mechanism and for
selectively directing the fruit into one or more of a
plurality of storage bins carried on the trailer. When the
storage bins have been filled with fruit, the tractor then
conveys the bins to a packing house or central collec-
tion point for unloading. The trailer is provided with
means for automatically unloading the bins from the
fruit handling apparatus in a rapid and efficient manner,
whereby the trailer may be reloaded with empty bins
and conveyed again by the tractor to the harvesting
point for refilling.

The invention will be better understood from the
following detailed description of a preferred embodi-
ment thereof, when taken with the accompanying
drawings, in which:

FIG. 1 is an overall schematic perspective view of a
first conveyor mechanism of the apparatus which is
adapted to be carried by and extend along the side a
conventional farm tractor for receipt of fruit from a
mechanical fruit harvester;

FIG. 1ais a reduced, schematic side elevation view of
FIG. 1 illustrating the means for adjustably positioning
the first conveyor mechanism;

FIG. 2 is an overall schematic perspective view of a
trailer with conveyor and associated bin fillers and bulk
bin storage means in accordance with the present inven-
tion;

FIG. 3 is a right-end schematic elevational, view of
the trailer of FIG. 2, with portions in section, showing
one of the bin filler mechanisms of FIG. 2; and

FIG. 4 is an enlarged transverse sectional view of a
fruit deflector plate mechanism for the trailer conveyor,
taken generally along line IV—IV and looking in the
directon of the arrows, as seen in FIG. 2;

FIG. 5 is a reduced schematic side elevation view of
the tractor and trailer of FIGS. 1 & 2, showing the
position of the trailer during bin unloading operations.

Referring more specifically to the drawings, FIGS. 1
and 2 illustrate collectively the orchard fruit handling
apparatus of the present invention. As seen in FIGS. 1
and 1aq, the apparatus comprises a first conveyor section
10 which is adjustably attached by suitable frame mem-
bers 11 and hydraulic lifting piston and cylinder 12 to
the side portion of a conventional tractor T which
serves as a prime mover for the fruit handling apparatus
and also supplies hydraulic and electrical power for
operation of the various components of the fruit han-
dling apparatus, as will be explained. Conveyor section
10 includes a generally scoop-shaped collector portion
13 which receives harvested fruit, such as apples,
peaches or the like, from a supply source, such as the
discharge conveyor of a conventional, mechanical fruit
harvester (not shown). As seen, the conveyor 10 is
composed of an endless flexible belt 14 which extends
along the length of the side of the tractor T and is sup-
ported for movement in a rearward direction on rotat-
able rollers 18, 20. Conveyor section 10 has upstanding
side walls 22, 24 on each side of the belt and the belt is
driven by means of a hydraulic motor 26 operatively
attached to rotate the rear support roller 20 of the con-
veyor.

The surface of the endless belt 14 is provided with a
plurality of upstanding rows of flexible fingers 27 which
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engage the fruit transported on the belt to prevent any
substantial rolling of the fruit during movement by the
belt rearwardly along the length of the tractor body.
The front end of the conveyor with collector 13 may be
raised or lowered by hydraulic cylinder 12 to pivot
conveyor section 10 about point 28 and locate the col-
lector 13 at a desired height for receipt of fruit from the
discharge conveyor of a conventional mechanical har-
vester, not shown. :

Pivotally attached to the rear end of conveyor sec-
tion 10 for movement about a horizontal axis is a flexible
transfer chute 29, which may be suitably constructed of
rubber or the like, to pass the fruit on conveyor section
10 onto the surface of a second conveyor section 30
(FIGS. 1 and 2) which is supportably attached to a
trailer 32 FIG. 2 of the fruit handling apparatus. Trailer
32 is removably attached to the tractor by means of a
draw bar 34 (FIG. 5) with hydraulic lift attachment 36
(FIGS. 5 and 6), the purpose of which will be explained.

As seen in FIG. 2, trailer conveyor section 30 com-
prises an endless, flexible belt 40 suitably mounted for
rearward movement along a generally horizontal path
of travel by end rollers 42, 44, the forward roller 42 of
which is rotatably driven by means of a hydraulic motor
46. As best seen in FIG. 2, positioned alongside the
length of the second conveyor belt 40 are a plurality of
bin fillers 48, each of which communicates with the
upper surface of the conveyor belt 40 through an open-
ing provided in the upstanding sidewall 50 of the con-
veyor section 30. A plurality of adjustably moveable
deflector means 52, 54, 56 are positioned adjacent the
rear side of each of the conveyor sidewall openings into
the first three bin fillers, while a stationary deflector bar
or blade 58 is positioned adjacent the rear side of the
opening of the last bin filler along the length of move-
ment of the conveyor section. Each of the moveable
deflector means 52, 54, 56 is operated by a D.C. motor
units 59, which is electrically connected to the electrical
power unit of the tractor T to selectively deflect fruit
passing along the upper surface of the endless belt 40
into one or more of the bin fillers as will be explained.

Positioned alongside and below the trailer conveyor
section 30 on a roller conveyor 60 are a plurality of fruit
collecting storage bins or boxes 62, each of which com-
municates with a respective bin filler 48 for collecting
the fruit passing therefrom.

Construction and operation of each of the positiona-
bly adjustable deflector means 52, 54, 56 may best be
described by reference to FIG. 2 and FIG. 4, which is
a transverse cross sectional vie _fé’f deflector means 52
taken generally along line IV—V* of FIG. 2, looking in
the direction of the arrows. As seen, each deflector
blade mechanism comprises a vertical plate 63 which
extends diagonally across the upper fruit-conveying
surface of the endless belt 40 of conveyor section 30 and

is supportably attached at its upper edge to a rectangu--

lar support tube 64 mounted for sliding télescopic
movement in a rectangular tube guide 66. Tube guide 66
is provided with a lower longitudinal slot 67 through
which plate 63 extends. Attached to the vertical face of
the deflector plate along the upper portion.thereof is a
drive chain element 68 which is engaged by drive
sprocket 70 mounted on a vertical shaft 72 which in turn
is connected by means of a gear train arrangement 74 to
areversible D.C. motor 59. Motor 59 provides power to
retract and extend the deflector plate 63 across the
conveyor belt 40 to selectively deflect fruit passing
along the conveyor belt into one or more of the bin
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fillers during the collection operation. As best illus-
trated in FIG. 2, each deflector plate 63 may be selec-
tively positioned by its respective D.C. motor to extend
completely or partially across the width of the con-
veyor belt to divert a portion or all of the fruit passing
along the belt into a desired bin filler and its respective
collection bin. Attached to the end of each of the deflec-
tor plates 63 is a closure plate 78 which extends parallel
to the direction of movement of the conveyor belt 40
and serves to close the opening into the bin filler mecha-
nism when the deflector plate is fully retracted from
deflecting position across the conveyor belt.

The construction and operation of each of the identi-
cal bin fillers 48 of the fruit handling apparatus of the
present invention may be best described and explained
by reference to FIG. 2 and FIG. 3, which is a right-end
elevation view of the trailer as seen in FIG. 2. Each bin
filler 48 comprises an upstanding support frame 80
which is suitably attached to the trailer and supports,
for vertical movement, a generally rectangular, box-
shaped enclosure housing 82 which serves as an eleva-
tor section containing a plurality of horizontally and
vertically staggered. diagonally disposed plates 84
which form a sinuous or zig-zag passageway through
elevator 82 for directing fruit into the receiving bin
therebelow. Each of the plates 84 is vertically spaced
from its next adjacent plate to provide a minimum fall
distance for fruit passing gravitationally downwardly
though the elevator section into the collection bin, and
the walls of the passageway and each plate 84 are suit-
ably padded with a thin resilient layer of rubber or the
like to cushion the fall and roll of the fruit and minimize
bruising thereof during collection. ‘

As each storage bin 62 is being filled with fruit, the
elevator section 82 for the bin is vertically raised, in
stages, to maintain the lower outlet end 85 of the eleva-
tor section adjacent the upper surface of the level of the
fruit in the bin. As best seen in FIG. 3, the elevator
section is raised and lowered by means of a suitable
cable and pulley arrangement connected to a reversible
DC motor 88 (FIG. 2) mounted on the support frame of
each bin filler. As shown, one end 90 of cable 86 is
attached to the upper end of the elevator section 82 and
extends by means of pulleys 94 on the support frame to
a drive shaft 96 of the DC motor 88 (FIG. 2) where the
cable is wound or unwound therefrom to raise and
lower the elevator section. Attached to the cable behind
the elevator section is a counterweight 98 which offsets
the weight of elevator section 82 and facilitates raising
and lowering of the section by the DC motor.

To avoid “mounding” and provide for uniform filling
in each bin, the upper surface of the lowermost plate of
each elevator section is provided with a center-to-side
sloping surface 84a which directs the fruit passing out of

,.the lower outlet 85 of the sinouos passageway in for-

7+ ward and rearward directions into the collection bin.
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The hydraulic conveyor drive motors, the reversible
DC deflector blade motors, and the DC bin filler mo-
tors are all suitably connected by electrical and hydrau-
lic lines (not shown) to the hydraulic and electrical
system of the farm tractor T and their operation may be
controlled by the tractor operator through a suitable
control panel (not shown) located adjacent the operator
position on the tractor. Alternatively, control could be
carried out by a second workman standing on the trailer
32 from a control panel suitably located on the trailer. If
desired, the fruit collected on the conveyor section 30
may be selectively directed into one or more of the
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collection bins by visual observation and manual con-
trol of the tractor operator. Alternatively, the electrical
and hydraulic control of the collection apparatus may
be automatically operated in response to suitable sens-
ing devices, such as a photoelectric cell or mechanical
wire feeler, device positioned on each bin filler support
frame adjacent the fill level of the collection bin. Al-
though the invention has been described and illustrated
by the use of a trailer carrying four bulk storage bins for
the fruit, it should be understood that the trailer may be
designed and constructed to carry more or less bins, as
desired, for the collecting operation.

In typical operation, the tractor with associated con-
veyor and trailer conveyor unit is driven behind a con-
ventional fruit harvester with the receiving scoop 13 of
the first conveyor section 10 located in position to re-
ceive fruit from the discharge conveyor of the harvester
as it moves along the rows of orchard trees. Fruit pass-
ing from the collector scoop onto the tractor conveyor
section conveyor belt 14 is lifted by flexible fingers 27
and is gravitationally discharged therefrom by flexible
chute 29 onto the trailer conveyor section 30. To facili-
tate free turning movement of the tractor T during fruit
collection and to facilitate discharge of the filled bins
from the trailer, transfer chute 29 is pivotally connected
for upward and downward movement, as well as slight
lateral displacement during the harvesting operation.
Fruit passing along the trailer conveyor 30 is selectively
deflected by the deflector plate 63 which are operated
by the tractor driver to direct the fruit into one or more
of the bin fillers 48 and collecting bins 62. As can be
appreciated, each deflector plate 63 may cover the en-
tire width of the conveyor belt 40 or any selected part
thereof, or it may be retracted completely leaving the
fruit free to move to the next collecting bin.

After the collection bins 62 on trailer 32 have been
filled, the trailer is transported by the tractor to a cen-
tral collection site in the orchard. As best illustrated in
FIG. 5, the bins may be removed from the trailer unit
without the necessity of manual labor, by means of
hydraulic lifting mechanism 36 which connects the
trailer to the draw bar 34 of the tractor T. The lifting
mechanism comprises a first yoke member or frame 100
which is pivotally attached at one end to the trailer unit
and pivotally attached at the other end to the hitch 34 of
the tractor. A hydraulic piston 102 may be connected to
and operated from the tractor unit hydraulic system to
lift the front end of the trailer relative to the hitch and
yoke unit and thereby lower the rear end of the trailer
until it strikes the ground, causing a latch mechanism
104, 106 (FIG. 2) at the rear of bin conveyor 60 to
release the rearmost bin 62 and allow the bins to roll off
of the conveyor onto the ground as the tractor is moved
slowly forward. Empty bins may then be placed on the
trailer bin conveyor 60 and the tractor returned to the
orchard for further fruit collecting operations. To pro-
vide continuous harvesting with the mechanical har-
vester, it is contemplated that two tractors and trailer
conveyor units of the type herein described may be
employed with each mechanical harvester to maintain
continuous operation of the harvester.

From the foregoing description of the preferred em-
bodiment of the invention, it can be seen that the pres-
ent invention may be utilized by orchard growers in
connection with conventional farm tractor equipment
and without the necessity for investment in expensive
motorized collection equipment which otherwise
would be unusable in other farm operations.

4,199,913
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6

That which is claimed is:

1. Orchard fruit handling apparatus for conveying
and delivering harvested fruit into a plurality of storage
bins comprising first conveyor means for transporting
fruit received thereon in a generally linear direction,
means for attaching said first conveyor means to extend
along the side of a farm tractor to be transported
thereby, said first conveyor means including a forward
end portion for receiving harvested fruit and a rear end
portion including chute means for gravitationally dis-
charging the fruit therefrom; and trailer means for at-
tachment to the rear of a farm tractor to be transported
thereby, said trailer means including second conveyor
means having a fruit-conveying surface positioned for
receiving fruit from said chute means and for transport-
ing the fruit in a generally horizontal linear path of
travel along said trailer means, support means on said
trailer means positioned beside and below said fruit-
conveying surface of the second conveyor means and
extending along the length thereof for supportably re-
ceiving a plurality of fruit storage bins in juxtaposed
linear relation beside and below said second conveyor
means, a plurality of bin filler means positioned in linear
relation alongside said second conveyor means and
above said bin support means for selectively receiving
fruit discharged from said fruit conveying surface of the
second conveyor means and defining a sinuous fruit-
receiving passageway having a lower discharge outlet
for gravitationally delivering fruit into corresponding
storage bins located on said bin support means, and
deflector means operatively connected to said second
conveyor means for extending across said fruit-convey-
ing surface thereof to deflect fruit from said surface into
said bin filler means, said deflector means including
means for moving said deflector means into and out of
a fruit-deflecting position across said second conveyor
surface whereby fruit may be selectively deflected into
one or more of said bin filler means.

2. Apparatus as defined in claim 1 wherein said fruit
storage bin support means of said trailer means com-
prises an elongate roller conveyor extending generally
parallel to and below said second conveyor means for
receiving a plurality of storage bins, and means for
tilting said roller conveyor about its transverse axis to
permit gravitational discharge of fruit storage bins from
said roller conveyor.

3. Apparatus as defined in claim 1 wherein each of
said bin filler means comprises a generally rectangular
enclosure housing containing a plurality of diagonally
disposed plates positioned in horizontally and vertically
staggered relation to define said sinuous fruit-receiving
passageway, and means for selectively raising and low-
ering said rectangular enclosure housing to maintain
said lower discharge outlet of said fruit-receiving pas-
sageway at the level of fruit being collected in a corre-
sponding storage bin located on said bin support means.

4. Apparatus as defined in claim 3 wherein said enclo-
sure housing and said diagonally disposed plates therein
include cushioning means on their fruit-receiving sur-
faces to cushion the fall of fruit passing through said
fruit-receiving passageway and minimize bruising of the
fruit during its collection in a corresponding storage
bin. ‘

5. Apparatus as defined in claim 1 wherein each of
said plurality of bin filler means comprises a support
frame attached to said trailer means, an elevator section
mounted for vertical movement on said support frame
and including a generally rectangular housing contain-
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ing a plurality of diagonally disposed plates positioned
in horizontally and vertically staggered relation to de-
fine said sinuous fruit-receiving passageway, said rect-
angular housing having an open side facing said second
conveyor means, and means for moving said generally
rectangular housing upwardly and downwardly on said
support frame to position selected of said diagonally
disposed plates adjacent the fruit-conveying surface of
said conveyor means to receive fruit into said sinuous
passageway, whereby the discharge outlet of said pas-
sageway may be selectively located adjacent the upper
level of the fruit as it is collected in a corresponding
storage bin located on said bin support means.

6. Apparatus as defined in claim 5 wherein said means
for moving said generally rectangular housing up-
wardly and downwardly on said support frame com-
prises motor means mounted on said support frame,
cable means having one end attached to said rectangular
housing and the other end attached to said motor
means, and pulley means attached to said support frame
and supportably positioning said cable means for linear
movement between said rectangular box and said motor
means, and weight means attached to said cable means
intermediate its length to counterbalance the weight of
said rectangular housing during its upward and down-
ward movement on said support frame.

7. Apparatus as defined in claim 1 wherein said de-
flector means comprises deflector plate means located
adjacent at least certain of said bin filler means and

8

moveable into and out of fruit deflecting position across
said fruit-conveying surface of the second conveyor
means to direct fruit passing along said surface into said

~ sinuous fruit-receiving passageway said bin filler means,
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and motor means for moving said deflector plate means
into and out of selected positions across said conveying
surface during filling of fruit storage bins located on
said bin support means. .

8. Apparatus as defined in claim 7 wherein said sec-
ond conveyor means includes a generally vertical side
wall extending alongside said fruit-conveying surface
between said surface and said plurality of bin-filler
means, an opening in said side wall adjacent each bin
filler means to permit communication of said conveyor
surface and said bin filler means, and wherein said de-
flector plate includes closure plate means to close said
side wall opening when said deflector plate means is out
of deflecting position across the fruit-conveying surface
of said second conveyor means.

9. Apparatus as defined in claim 1 wherein said means
for attaching said first.conveyor means to a farm tractor
includes means for adjustably positioning said forward
end portion thereof at different elevations to receive
harvested fruit, and wherein said first conveyor means
includes a fruit-conveying surface having upstanding
flexible elements to maintain the position of fruit being

conveyed on said surface.
% * £ & *®
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