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A conveyor apparatus comprises an upper conveyor tube. A lower conveyor tube has an open upper discharge end

telescopically engaged with the upper conveyor tube, and an intake hopper mounted on a lower intake end. A telescope
actuator selectively extends and retracts the lower conveyor tube. Wheels are attached to the upper conveyor tube to support
the lower end of the upper conveyor tube and the lower conveyor tube. The wheels are oriented for travel transverse to the
conveyor tubes, and an elevating actuator is operative to raise and lower the wheels. A conveyor belt has a top run that passes
through the hopper and conveyor tubes, and a belt drive moves the top run of the conveyor belt up through the conveyor tubes
to carry material from the intake hopper to the upper discharge end of the upper conveyor tube.
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ABSTRACT

A conveyor apparatus comprises an upper conveyor tube. A lower conveyor tube has an
open upper discharge end telescopically engaged with the upper conveyor tube, and an intake
hopper mounted on a lower intake end. A telescope actuator selectively extends and retracts
the lower conveyor tube. Wheels are attached to the upper conveyor tube to support the
lower end of the upper conveyor tube and the lower conveyor tube. The wheels are oriented
for travel transverse to the conveyor tubes, and an elevating actuator 1s operative to raise and
lower the wheels. A conveyor belt has a top run that passes through the hopper and conveyor
tubes, and a belt drive moves the top run of the conveyor belt up through the conveyor tubes
to carry material from the intake hopper to the upper discharge end of the upper conveyor
tube.
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TELESCOPING TUBE CONVEYOR

This invention is in the field of conveyors and in particular such a conveyor for unloading

granular material from a belly dump transport vehicle.

BACKGROUND

A common problem in material handling 1s that of unloading granular material from belly
dump trailers, rail cars and like transport vehicles. Such vehicles have a discharge located at

the bottom of the hoppered cargo container under the center of the vehicle.

Conventionally, such belly dump vehicles are driven over a pit that has a conveyor connected
thereto for carrying the material away. Rather than construct a permanent pit, alternative
equipment for unloading such belly dump vehicles has been developed. Examples are

disclosed in United States Patent Numbers 5,297,914 to Ash, and 5,435,689 to Stonehouse.

With these apparatuses a belly dump trailer 1s driven over a ramp so that the center discharge

1S located above a conveyor.

Belly dump vehicles are also unloaded using a short transfer conveyor having an intake
hopper and a discharge end. The transport conveyor must be maneuvered into an operating
position wherein the hopper is located under the center discharge of the vehicle and the
conveyor discharge is located above the intake of a primary conveyor. Considerable
jockeying of the conveyor and the vehicle is sometimes required to attain a satisfactory
operating position since the vehicle must be located at the proper distance laterally from the

primary conveyor intake, and fore and aft with respect to that intake, to allow the fixed length

transfer conveyor to be positioned.
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Similarly “swing away” conveyors are known where the discharge end of a short transport
conveyor is pivotally attached to the intake end of a primary conveyor. The opposite end of
the transport conveyor has an intake hopper and wheels fixed at the outside end of the hopper
that are oriented to allow the intake end to pivot about the discharge end. The belly dump
vehicle is dnven along side and the intake hopper i1s swung under the center discharge.
A gain the belly dump vehicle must be located at the proper distance so that the intake hopper

can be properly position under the central discharge.

In some situations the intake of a primary conveyor can be maneuvered into the operating
position, however the angle of elevation of the primary conveyor required to reach the input
doors of many storage bins is such that this is often not possible. In any event it is awkward
to maneuver the primary conveyor, and the concept of the short transfer conveyor was

developed to avoid the problems inherent in unloading from the central discharge directly

into the primary conveyor.

United States Patent Number 5,499,899 to Hibbs discloses a mobile belt conveyor having a

horizontal intake section that can be extended under the central discharge of a rail car or the
like. The horizontal intake section is oriented at an angle to the primary conveyor itself, and
the belt travels around the primary conveyor and intake section with the intake section

extending and retracting from the lower end of the primary conveyor.

Telescoping belt conveyors are also known, for example as disclosed in United States Patent

Number 6,360,876 to Nohl et al., 6,003,658 to Best et al., and 4,624,357 to Oury et al.

SUMMARY OF THE INVENTION
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It is an object of the present invention to provide a conveyor for unloading belly dump
vehicles. It is a further object of the present invention to provide such a conveyor that has a
lower telescoping section with a hopper mounted on the end, and wheels oriented for

transverse movement such that the hopper may be readily positioned under a belly dump

discharge.

The present invention provides, in one aspect, a conveyor apparatus comprising an upper
conveyor tube having an upper discharge end and an open lower intake end. A lower
conveyor tube has an open upper discharge end telescopically engaged with the upper
conveyor tube, and a lower intake end with an intake hopper mounted on the lower intake
end. A telescope actuator is operative to selectively extend and retract the lower conveyor
tube with respect to the upper conveyor tube. At least one wheel 1s attached to the upper
conveyor tube and is operative to support the lower intake end of the upper conveyor tube
and the lower conveyor tube. The at least one wheel 1s oriented for travel transverse to the
upper and lower conveyor tubes, and an elevating actuator 1s operative to raise and lower the
at least one wheel with respect to the upper conveyor tube. A conveyor belt has a top run
that passes through the hopper, lower conveyor tube, and upper conveyor tube, and a bottom
run that passes under the conveyor tubes. A belt drive is operative to move the top run of the
conveyor belt up through the conveyor tubes to carry material from the intake hopper to the

upper discharge end of the upper conveyor tube.

In a second aspect the invention provides a conveyor apparatus comprising a primary
conveyor having a primary intake operative to receive material for conveyance up the
primary conveyor. An upper conveyor tube has an upper discharge end and an open lower
intake end, and the upper discharge end is operatively connected to the primary intake such
that the upper conveyor tube can pivot with respect to the primary intake, and such that the

upper discharge end is supported by the primary intake. A lower conveyor tube has an open
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upper discharge end telescopically engaged with the upper conveyor tube, and a lower intake
end with an intake hopper mounted thereon. A telescope actuator is operative to selectively
extend and retract the lower conveyor tube with respect to the upper conveyor tube. A
plurality of wheels are attached to the upper conveyor tube and are operative to support the
lower intake end of the upper conveyor tube and the lower conveyor tube. The wheels are
oriented for travel transverse to the upper and lower conveyor tubes, and a wheel drive is
operative to rotate at least one wheel selectively in both directions. An elevating actuator is
operative to raise and lower the wheels with respect to the upper conveyor tube. A conveyor
belt has a top run that passes through the hopper, lower conveyor tube, and upper conveyor
tube, and a bottom run that passes under the conveyor tubes. A belt drive 1s operative to
move the top run of the conveyor belt up through the conveyor tubes to carry matenal from
the intake hopper to the upper discharge end of the upper conveyor tube and into the primary
intake.

The apparatus is readily maneuvered to a position under the belly dump discharge. To situate
the belly dump vehicle in a position adjacent the apparatus the apparatus is moved out of the
way by telescoping or swinging on the wheels. Once the belly dump vehicle is
approximately in position, the hopper can be moved transversely on the wheels and
longitudinally with the telescope actuator. The belly dump vehicle must be located only
within a substantial range of fore and aft and in and out positions, reducing the time and

effort required to position the vehicle.

Conveniently at least one of the wheels is driven by a hydraulic motor or the like, such that
effort is further reduced. The upper conveyor tube and wheels only pivot about the upper
discharge end of the upper conveyor tube. The lower conveyor tube and hopper can be raised
up and down by the elevating actuator so that the lower conveyor tube can telescope easily

with no resistance from wheels or skids resting on the ground and moving over bumps, holes
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and the like.

DESCRIPTION OF THE DRAWINGS:

While the invention is claimed in the concluding portions hereof, preferred embodiments are
provided in the accompanying detailed description which may be best understood in
conjunction with the accompanying diagrams where like parts in each of the several diagrams
are labeled with like numbers, and where:
Fig. 1 is a side view of an embodiment of the invention in an extended position;
Fig. 2 is a top view of the embodiment in the extended position;

Fig. 3 is a side view of the embodiment in a retracted position;

Fig. 4 is a schematic side view of the conveyor belt configuration in the extended

position;

Fig. 5 is a schematic side view of the conveyor belt configuration in the retracted

position;

Fig. 6 illustrates the use of a winch to raise the hopper and wheels from the ground so

they are supported on the primary conveyor for transport;
Fig. 7 is a side view of another alternate embodiment wherein the discharge end of

the upper conveyor tube 1s pivotally attached to a bracket above the intake of a bucket

elevator;
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Fig. 8 is a side view of yet another alternate embodiment wherein the upper and

lower conveyor tubes are mounted on a transport frame for independent movement.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS:

Figs. 1 - 3 illustrates a conveyor apparatus comprising a primary conveyor 1 having a primary
intake 3 operative to receive material for conveyance up the primary conveyor 1. Only the
lower portion is illustrated, as the primary conveyor 1 could be any conventional conveyor.
Figs. 1 and 2 illustrate the apparatus in an extended position and Fig. 3 illustrates the same

apparatus in a retracted position.

An upper conveyor tube 5 has an upper discharge end 5A and an open lower intake end 5B.
The upper discharge end SA is operatively connected to the primary intake 3 such that
material conveyed up the upper conveyor tube 5 is discharged into primary intake 3 and then
up the primary conveyor 1. A discharge hood 6 is attached to the discharge end 5 A and a
connector ring 7 pivotally connects the lower end of the discharge hood 6 to the primary

intake 3.

The upper conveyor tube 5 can pivot with respect to the primary intake 3, and the weight of
the upper discharge end 5A is supported by the primary intake 3.

A lower conveyor tube 9 has an open upper discharge end telescopically engaged with the
upper conveyor tube 5, and a lower intake end with an intake hopper 10 mounted thereon.
The upper conveyor tube 5 is mounted on the top side of a main frame 15 and the lower
conveyor tube 9 is mounted on the top side of a sub-frame 19 that is telescopically engaged

with the main frame 15.
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A hydraulic cylinder serves as a telescope actuator 11 operative to selectively extend and

retract the lower conveyor tube 9 and attached sub-frame 19 with respect to the upper

conveyor tube 5 and attached main frame 15.

Wheels 12 are attached to wheel arms 13 that are pivotally attached to the main frame 15. A
hydraulic cylinder serves as an elevating actuator 14 operative to raise and lower the wheels
12 with respect to the upper conveyor tube 5 and main frame 15. The wheels 12 are
operative to support the lower intake end 5B of the upper conveyor tube 5 and the lower
conveyor tube 9 and hopper 10. The weight of the upper conveyor tube 5, main frame 15,
lower conveyor tube 9, and sub-frame 19 is thus supported by the wheels 12 and the primary
intake 3.

The wheels 12 are oriented for travel transverse to the upper and lower conveyor tubes 5, 9.
A wheel drive 16, conveniently a hydraulic motor, 1s operative to rotate one or more of the
wheels 12 selectively in both forward and rearward directions F, R as illustrated in Fig. 2 so
that the hopper pivots about pivot axis PA. In a typical operating position the tubes 5, 9 will
extend to one side or the other of the primary intake 3 and a tractor 1s attached to the hitch 18
of the primary conveyor 1 to provide a drive for the primary conveyor 1 and hydraulic power

to operate the hydraulic cylinders of the apparatus.

As schematically illustrated in Figs. 4 and 5, a conveyor belt 20 has a top run 21 that passes
through the hopper 10, lower conveyor tube 9, and upper conveyor tube 5. The bottom run
22 passes under the conveyor tubes 5, 9. A belt drive 25 1s operative to move the top run 21
of the conveyor belt 20 up through the conveyor tubes 5, 9 to carry material from the intake
hopper 10 to the upper discharge end 5A of the upper conveyor tube 5 and into the primary

intake 3. Conveniently the belt drive 25 comprises a hydraulic motor, or a conventional
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drive-line can be incorporated connecting the primary drive of the primary conveyor 1 and a

belt drive roller.

A first idler roller 30 mounted on the main frame 15 which 1s attached to the upper conveyor
tube 5. A second idler roller 32 mounted on the sub-frame 19 which 1s attached to the lower
conveyor tube 9. From the top roller 34, the lower run 22 ot the belt 20 passes around the
first idler roller 30 then around the second idler roller 32 and then to the lower roller 36 at the
intake hopper 10. Thus the second idler roller 32 and lower roller 36 move together as the
lower conveyor tube 9 telescopes from the extended position of Fig. 4 to the retracted
position of Fig. 5. The length of the belt 20 remains constant and the configuration of the
rollers 30, 32, 34, 36 provides a constant travel length regardless of the retracted or extended

position of the lower conveyor tube 9, and proper tension on the conveyor belt 1s maintained.

Illustrated in Fig. 6 is a winch 40 attached to the primary conveyor 1and connected by a cable
22 to the lower conveyor tube 9. Cranking the winch 40 raises the wheels 12 and the intake

hopper 10 above the ground to be supported by the primary conveyor 1. The whole
apparatus can then be towed by a vehicle attached to the hitch 18 of the primary conveyor 1.

Fig. 7 illustrates an alternate embodiment wherein the primary conveyor comprises a bucket
elevator 100, and wherein the discharge hood 6 at the upper discharge end 5A of the upper
conveyor tube 5 is pivotally attached to a bracket 102 attached above an intake 104 of the

bucket elevator 100.

Fig. 8 illustrates an alternative embodiment comprising a transport frame 200 and transport
wheels 202. The main frame illustrated above 1s essentially incorporated into the transport
frame 200, and the upper conveyor tube 5 and wheels 12 in this embodiment are attached to

the transport frame 200. This embodiment 1s essentially free standing and can be used with
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various primary conveyors, or as a primary conveyor itself.

The embodiment of Fig. 8 also comprises a pivot actuator 204 operative to pivot the wheels
with respect to the transport frame 200 to enable movement of the apparatus in a direction
substantially aligned with the conveyor tubes 5, 9. As before the wheels 12 can be moved up
and down to control the height of the hopper 10. Also illustrated is an elevating winch 206
operative to raise and lower the tubes 5, 9 and discharge hood 6. A conventional motor can

be mounted on the transport frame 200 to provide drives for the conveyor belt and hydraulic

cylinders.

In the embodiments illustrated above, the hopper 10 can be moved in or out and forward or
rearward into an operating position to under the discharge of a belly dump vehicle. Aslong
as the belly dump vehicle is parked within a reasonable range, the hopper can be manipulated
into position rather than jockeying the vehicle. At times, wind can cause spillage during
discharge as the material falls to the hopper 10. With the apparatus of the invention the

hopper 10 can also be raised to a position close to the discharge, reducing such spillage.

The foregoing is considered as illustrative only of the principles of the invention. Further,
since numerous changes and modifications will readily occur to those skilled in the art, it is
not desired to limit the invention to the exact construction and operation shown and
described, and accordingly, all such suitable changes or modifications in structure or

operation which may be resorted to are intended to fall within the scope of the claimed

invention.
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CLAIMS:

[ claim:

1.

A conveyor apparatus comprising:
an upper conveyor tube having an upper discharge end and an open lower intake end;

a lower conveyor tube having an open upper discharge end telescdpically engaged
with the upper conveyor tube, and a lower intake end with an intake hopper mounted

on the lower intake end;

a telescope actuator operative to selectively extend and retract the lower conveyor

tube with respect to the upper conveyor tube;

at least one wheel attached to the upper conveyor tube and operative to support the
lower intake end of the upper conveyor tube and the lower conveyor tube, the at least

one wheel oriented for travel transverse to the upper and lower conveyor tubes;

an elevating actuator operative to raise and lower the at least one wheel with respect

to the upper conveyor tube;

a conveyor belt having a top run that passes through the hopper, lower conveyor tube,
and upper conveyor tube, and having a bottom run that passes under the conveyor

tubes; and
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a belt drive operative to move the top run of the conveyor belt up through the
conveyor tubes to carry material from the intake hopper to the upper discharge end of

the upper conveyor tube.

. The apparatus of Claim 1 further comprising a wheel drive operative to rotate the at

least one wheel selectively in forward and reverse directions.

. The apparatus of any one of Claims 1 and 2 further comprising a first idler roller
mounted on the upper conveyor tube and a second idler roller mounted on the lower
conveyor tube, and wherein the lower run of the belt passes around the first idler
roller, then around the second idler roller and then to the intake hopper such that
proper tension on the conveyor belt is maintained as the lower conveyor tube extends

and retracts.

. The apparatus of any one of Claims 1 and 2 wherein the upper conveyor tube is
mounted on the top side of a main frame and the lower conveyor tube 1s mounted on

the top side of a sub-frame that is telescopically engaged with the main frame.

. The apparatus of Claim 4 further comprising a first idler roller mounted on the main
frame and a second idler roller mounted on the sub-frame, and wherein the lower run
of the belt passes around the first idler roller, then around the second idler roller and
then to the intake hopper such that proper tension on the conveyor belt 1s maintained

as the lower conveyor tube and the attached sub-frame extends and retracts.

. The apparatus of any one of Claims 4 and 5 comprising two wheels attached to a

lower end of the main frame.
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The apparatus of any one of Claims 1 - 6 wherein the upper discharge end of the
upper conveyor tube is adapted for pivotal attachment above an intake of a primary
conveyor such that material discharged therefrom 1s directed into the intake of the
primary conveyor, and such that the pivotal attachment and at least one wheel bear a

weight of the apparatus.

The apparatus of Claim 7 wherein the primary conveyor comprises a bucket elevator,
and wherein the upper discharge end is adapted for pivotal attachment via a bracket

adapted fro attachment adjacent to an intake of the bucket elevator.

The apparatus of Claim 6 wherein the primary conveyor is a portable inclined
conveyor powered by a primary drive, and wherein the upper discharge end is
adapted for pivotal attachment to an intake end of the inclined conveyor, and further
comprising a winch adapted for connection between the primary conveyor and the at
least one wheel such that the winch is operative to raise the at least one wheel and the

intake hopper above the ground to be supported by the primary conveyor.

The apparatus of Claim 10 wherein the belt drive comprises a drive-line operatively
connected to the primary drive.
The apparatus of any one of Claims 1 - 7 further comprising a transport frame

attached to the upper conveyor tube and operative to support the upper discharge end
of the upper conveyor tube, and transport wheels operative to support the transport

frame for movement of the apparatus along the ground.

The apparatus of Claim 12 wherein the main frame comprises a portion of the
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transport frame.

The apparatus of any one of Claims 12 and 13 further comprising a pivot actuator
operative to pivot the at least one wheel with respect to the transport frame to enable
movement of the apparatus in a direction substantially aligned with the conveyor

tubes.

A conveyor apparatus comprising;

a primary conveyor having a primary intake operative to receive material for

conveyance up the primary conveyor;

an upper conveyor tube having an upper discharge end and an open lower intake end,
the upper discharge end operatively connected to the primary intake such that the
upper conveyor tube can pivot with respect to the primary intake, and such that the

upper discharge end is supported by the primary intake;

a lower conveyor tube having an open upper discharge end telescopically engaged
with the upper conveyor tube, and having a lower intake end with an intake hopper

mounted thereon;

a telescope actuator operative to selectively extend and retract the lower conveyor

tube with respect to the upper conveyor tube;

a plurality of wheels attached to the upper conveyor tube and operative to support the
lower intake end of the upper conveyor tube and the lower conveyor tube, the wheels

oriented for travel transverse to the upper and lower conveyor tubes;
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a wheel drive operative to rotate at least one wheel selectively in both directions;

an elevating actuator operative to raise and lower the wheels with respect to the upper

conveyor tube;

a conveyor belt having a top run that passes through the hopper, lower conveyor tube,
and upper conveyor tube, and having a bottom run that passes under the conveyor

tubes; and

a belt drive operative to move the top run of the conveyor belt up thrdugh the
conveyor tubes to carry material from the intake hopper to the upper discharge end of
the upper conveyor tube and into the primary intake.

The apparatus of Claim 15 further comprising a first idler roller mounted on the
upper conveyor tube and a second idler roller mounted on the lower conveyor tube,
and wherein the lower run of the belt passes around the first idler roller, then around
the second idler roller and then to the intake hopper such that proper tension on the

conveyor belt is maintained as the lower conveyor tube extends and retracts.

The apparatus of any one of Claims 15 and 16 further comprising a winch connected
between the primary conveyor and the wheels such that the winch is operative to
raise the wheels and the intake hopper above the ground to be supported by the

primary conveyor.
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