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can be operated to pivot the main body downward about the pivot axis to a lowered transport position where the main body rests on

the frame for transport on the wheels.
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TRANSPORTABLE BIN OR LIKE OBJECT:

This invention is in the field of transporting large objects such as bins, tanks, and the like,
and in particular transporting such objects in a horizontal orientation and then setting the

object up in a vertical orientation at a work site.

BACKGROUND

In many industries it is required to set up an array of equipment at a temporary Work site,
and then disassemble the installation, move it to another work site, and re-assemble it.
For example asphalt and concrete plants are often set up in locations where large
quantities of material are required for road or building construction. Similarly well
drilling rigs, such as those drilling for oil and gas, are set up at a drilling location, then

taken down and moved to a different drilling location.

These portable plants and rigs typically include various tanks, bins, silos, and the like for
water, asphalt, sand, cement, and other materials such as might be required at any
particular work site. These are transported to the work site, often in a lowered horizontal

transport orientation, and then raised to a vertical working orientation at the work site.

For example bins containing dry material especially are often elongated vertically when
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in a working position to maximize the quantity of material stored above a hoppered

bottom such that the dry material will flow out by gravity.

This vertigal orientation also reduces the ground area, or footprint, occupied by the
installation. For example in well drilling installations it is necessary to have a number of
different materials located in proximity to the well being drilled, and the vertical
orientation of tanks and bix;s facilitates such proximity. In other installations it may also

be desirable to minimize the area occupied.

Bins and tanks are typically carried by flat bed trucks or trailers to the work site. The
trailer is maneuvered into position, and then the bin is raised from the horizontal transport
position to a vertical working position resting on the ground, and the trailer is moved
away from the site. A loader machine or crane can be used, or in some cases the trailer
itself may tilt up to the vertical, or near vertical position. Tipping and dumping vehicles
are well known for a wide variety of purposes where the load carried is tilted upward

from a substantially horizontal transport position.

United States Patent Number 4,163,626 to Batterton et al. for example discloses an
erection means for a transport trailer. A large object such as a bin is carried on a flatbed
trailer in a horizontal orientation. The bin is pivotally attached to the rear end of the

trailer, and actuators bear against the bin and trailer to pivot the bin up to the vertical
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position. The apparatus is configured such that when the bin is vertical the floor of the
bin is on the ground. The bin can then be disconnected from the trailer and actuators and

the trailer is driven away.

United States Patent Number 3,833,263 to Jackson discloses a tipper vehiéle that carries a
load in a lowered position, illustrated as somewhat up from horizontal, and then raises the
load to a vertical orientation resting on the ground. The described embodiment is for
carrying a load comprising a stack of straw bales and depositing the bales on the ground,
Once the load is tipped up to the vertical position, the trailer is driven away and the rear

end of the vehicle slides out from under the stack of bales.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a transportable main body such as a bin,

silo, tank, or like large object that overcomes problems in the prior art.

In a first embodiment the present invention provides a transportable apparatus comprising
a main body in a working position with a bottom end resting on the ground, and sides
extending upward from the bottom end. A frame is pivotally attached at a bottom end

thereof to a lower portion of the main body about a substantially horizontal pivot axis
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located above the bottom end of the main body, the frame in an upright stored position
substantially aligned with a first side of the main body. An actuator is operative to pivot
the frame from the stored position downward about the pivot axis to a lowered transport
position where the frame extends substantially horizontally away from the main body and
wherein wheels rotatably attached to the frame support the frame for movement along the
ground. A hitch at a top end of the frame is adapted for connection to a tow vehicle when
the frame is in the transport position. When the frame is connected to a tow vehicle, the
actuator can be operated to pivot the main body downward about the pivot axis to a

lowered transport position where the first side of the main body rests on the frame.

In a second embodiment the present invention provides a method of transporting a main
body. The method comprises providing a main body in a working position with a bottom
end resting on a ground surface, and sides extending upward from the bottom end;
pivotally attaching a bottom end of a frame to a lower portion of the main body about a
sﬁbstantially horizontal pivot axis located above the bottom end of the main body, and
positioning the frame in a stored.position substantially aligned with a first side of the
main body; maintaining the main body in the working position and operating an actuator
to pivot the frame from the stored position downward about the pivot axis to a lowered
transport position where the frame extends substantially horizontally away from the main
body; supporting the frame on wheels for movement along the ground; ‘providing a hitch

at a top end of the frame and connecting a tow vehicle to the hitch when the frame is in
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the transport position; operating the actuator to pivot the main body downward about the
pivot axis to a lowered transport position where the first side of the main body rests on

the frame; and towing the frame and main body to a desired location.

The main body is typically a large object such as a bin, tank, silo, or could be a machine
or equipment. The apparatus thus provides a conveniently portable main body that can
be transported to a desired location by an ordinary towing vehicle and then setup in a

vertical orientation in a relatively compact horizontal space.
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 schematic side view of an embodiment of the present invention in a working

position;

Fig. 2 is a schematic side view of the embodiment of Fig. 1 with the frame in a lowered

transport position;
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Fig. 3 is a schematic side view of the embodiment of Fig. with the frame and main

body in a lowered transport position;

Fig. 4 is a schematic top view showing an array of apparatuses of Fig. | in proximity to

a work location where access is available from numerous directions;

Fig. 5 is a schematic top view showing the array of Fig. 4 with the frame of one

apparatus in the lowered transport position;

Fig. 6 is a schematic top view showing an alternate array of apparatuses of Fig. 1 in

proximity to a work location where access is available from a single direction.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

Figs. 1-3 illustrate side views of a transportable apparatus 1. The apparatus | comprises a
main body 3 oriented in its usual working position with a bottom end 3B resting on a
ground surface 5, and sides 7 extending upward from the bottom end 3B. It is
conterﬁplated that the main body 3 could be a large container such as an elongated bin,
tank, silo, or the like that is vertically oriented when working, and then for transport the

container is emptied and laid down in a horizontal orientation to allow travel on roads. It
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is also contemplated that other large bodies, such as machinery, equipment, or the like
that are carried horizontally and that are vertical when working could be transported as

well.

A frame 9 is pivotally attached at a bottom end 9B thereof to a lower portion of the main

body 3 about a substantially horizontal pivot axis PA located above the bottom end 3B of
the main body 3. The frame 9 is shown in Fig. 1 in a stored position substantially aligned

with a first side 7A of the main body 3.

The apparatus 1 as illustrated in Fig. 1, with the main body 3 in the working position and
the frame 9 in the stored position, is located at a work site. A plurality of such
apparatuses 1, where the main body 3 is bin 11 or a tank 13, is illustrated at a work site in
the schematic top view of Fig. 4. It can be seen that the main bodies 3 can be positioned
in close proximity to each other to facilitate whatever activity is taking place at a work
location 15. It is contemplated that the work location 15 could be an oil well drilling
operation, concrete plant, or the like. The apparatus | of the present invention is well
suited to activities of a temporary nature, where the main body 3 will be used for a period
of time, and then must be transported to a different work location where another activity

will be conducted.
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When the activity is completed, it will be necessary to transport the apparatus 1 to
another desired location. This is readily accomplished by operating ap; actuator 17 to
pivot the frame 9 from the stored position of Fig. 1 downward about the pivot axis PA to
a lowered transport position as illustrated in Fig. 2 where the frame 9 extends
substantially horizontally away from the main body 3. The frame 9 is supported on

wheels 19 for movement along the ground 5.

The apparatus 1 is configured such that the main body 3 is maintained in the upright
working position when the actuator 17 is operated to move the frame 9 downward to the
transport position. The main body typically will have a weight sufficient to resist the
torque forces exerted by the weight of the frame 9 as it moves away from the main body
3. Alternatively, or in addition, the main body 3 may be anchored to the ground by
anchor stakes 21 securing the side of the main body 3 opposite the frame 9 to the ground
5. Weights or other anchoring means could be used as well to ensure the main body 3

does not topple over as the frame 9 moves away and down toward the transport position.

Once the frame 9 is lowered to the transport position of Fig. 2 a tow vehicle 23 is
attached to a hitch 25 at the top end of the frame 9. The actuator 17 is then operated to
pivot the main body 3 downward about the pivot axis PA to a lowered transport position
where the first side 7A of the main body 3 rests on the frame 9. As the actuator 17 is

operated to draw down the main body 3, the hitch 25 exerts an upward force on the tow
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vehicle 23, and the weight of the tow vehicle prevents the frame 9 from moving upward,
such that the main body 3 is instead drawn down to rest on the frame 9. The apparatus 1
is then in a transport position where the tow vehicle 23 can tow the apparatus to a desired

location.

The illustrated actuator 17 is provided by an extendable cylinder, or a pair of cylinders,
which typically will be a hydraulic or compressed air cylinder, pivotally attached at one
end to the main body 3 and pivotally attached at an opposite end to the frame 9. In the
illustrated apparatus 1, the cylinder 17 is extended to pivot the frame 9 downward to the
lowered transport position of Fig. 2, and is then retracted to pivot the main body 3
downward to the lowered transport position resting on the frame. Fluid conduits connect
the cylinder 17 to a source of pressurized fluid and controls for extending and retracting
the cylinder 17. The pressurized fluid source will commonly be provided on the towing
vehicle 25, and the fluid conduits connected when required. It is contemplated that other

actuators and configurations could be used as are known in the art.

In the illustrated apparatus 1 the pivot axis PA and the rotational axes of the wheels 19
are oriented substantially parallel to each other such that the main body 3 pivots
downward in alignment with the travel direction. It can be seen that the apparatus 1 is
configured such that the pivot axis PA is located on the main body 3 at a distance from

the bottom end 3B such that the wheels 19 rest on the ground 5 when the frame 9 is in the
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transport position of Fig. 2. This positioning is not exact, and those skilled in the art will
recognize that the apparatus 1 can operate with reasonable variations in the relative

positions of the wheels 19 and main body 3.

When the apparatus has been towed to the next work location the operator will maneuver
the frame 9 such that the bottom end 3B of the main body 3 is adjacent to a desired main
body location in the transport position of Fig. 3. The cylinder 17 is then extended to
pivot the main body 3 up to the working position of Fig. 3. The tow vehicle 23 is then
disconnected and, if required the main body 3 is anchored in the working position. The
cylinder 17 is then retracted to draw the frame 9 up to the stored position of Fié. 1.

Locks will typically be provided to secure the frame 9 in the stored position.

Thus a plurality of apparatuses 1 can be positioned around a work location 15 as
iltustrated in Fig. 4 where there is access to the location from all sides. Fig. 5 illustrates
an apparatus 1 where the frame 9 is in the transport position and a tow vehicle 23 is
connected to the hitch 25. A tow vehicle can move the apparatuses 1 into position and
remove same along the arrows shown. Fig. 6 illustrates an alternate arrangement where
access to the work location 15 is only available in a single direction indicated by the

arrows, requiring that the apparatuses 1 be installed and removed in order.
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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

What is claimed is:

1. A transportable apparatus comprising:

a main body in a working position with a bottom end resting on the ground, and

sides extending upward from the bottom end;

a frame pivotally attached at a bottom end thereof to a lower portion of the main
body about a substantially horizontal pivot axis located above the bottom end of
the main body, the frame oriented in an upright stored position substantially

aligned with a first side of the main body;

an actuator operative to pivot the frame from the stored position downward about
the pivot axis to a lowered transport position where the frame extends
substantially horizontally away from the main body and wherein wheels rotatably

attached to the frame support the frame for movement along the ground;

a hitch at a top end of the frame adapted for connection to a tow vehicle when the

frame is in the transport position;
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wherein, when the frame is connected to a tow vehicle, the actuator can be
operated to pivot the main body downward about the pivot axis to a lowered

transport position where the first side of the main body rests on the frame.

2. The apparatus of Claim 1 wherein the main body has a weight sufficient to
maintain the main body in the working position when the actuator is operated to

move the frame downward to the lowered transport position.

3. ~The apparatus of Claim 1 wherein the main body is configured to be anchored in
the working position to maintain the main body in the working position when the
actuator is operated to move the frame downward to the lowered transport

position.

4. The apparatus of any one of Claims 1 - 3 wherein the pivot axis is oriented

substantially parallel to a rotational axis of the wheels.

5. The apparatus of any one of Claims 1 - 3 wherein the main body comprises one of

a tank, a bin, and a silo.
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The apparatus of any one of Claims 1 - 5 wherein the actuator comprises at least
one extendable cylinder pivotally attached at a first end to the main body and

pivotally attached at an opposite second end to the frame.

The apparatus of Claim 6 wherein the cylinder is extended to pivot the frame
downward to the lowered transport position, and the cylinder is retracted to pivot

the main body downward to the lowered transport position.

A method of transporting a main body, the method comprising:

providing a main body in a working position with a bottom end resting on a

ground surface, and sides extending upward from the bottom end;

pivotally attaching a bottom end of a frame to a lower portion of the main body
about a substantially horizontal pivot axis located above the bottom end of the
main body, and positioning the frame in a stored position substantially aligned

with a first side of the main body;

maintaining the main body in the working position and operating an actuator to

pivot the frame from the stored position downward about the pivot axis to a
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lowered transport position where the frame extends substantially horizontally

away from the main body;
supporting the frame on wheels for movement along the ground;

providing a hitch at a top end of the frame and connecting a tow vehicle to the

hitch when the frame is in the transport position;

operating the actuator to pivot the main body downward about the pivot axis to a
lowered transport position where the first side of the main body rests on the
frame; and

towing the frame and main body to a desired location.

9. The method of Claim 8 further comprising:

' maneuvering the frame such that the bottom end of the main body is adjacent to a

desired main body location;

operating the actuator to pivot the main body from the lowered transport position

upward about the pivot axis to the working position;
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12.

13.

disconnecting the towing vehicle from the hitch;

operating the actuator to move the frame upward to the stored position while

maintaining the main body in the working position.

The method of any one of Claims 8 and 9 wherein the main body has a weight
sufficient to maintain the main body in the working position when the actuator is

operated to move the frame downward to the transport position.

The method of any one of Claims 8 and 9 wherein the main body is configured to
be anchored in the raised working position to maintain the main body in the
working position when the actuator is operated to move the frame downward to

the transport position.

The method of any one of Claims 8 - 11 wherein the pivot axis is oriented

substantially parallel to a rotational axis of the wheels.

The apparatus of any one of Claims 8 - 12 wherein the actuator comprises at least
one extendable cylinder pivotally attached at a first end to the main body and

pivotally attached at an opposite second end to the frame.
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The apparatus of Claim 13 wherein the cylinder is extended to pivot the frame
downward to the lowered transport position, and the cylinder is retracted to pivot

the main body downward to the lowered transport position.

The apparatus of any one of Claims 8 - 14 wherein the main body comprises one

of a tank, a bin, and a silo.
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