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ABSTRACT

A container assembly comprises a container and a base and is configured to be
transported horizontally to a work site where it is raised to a vertical working orientation.
A hoppered container floor directs material to a discharge opening in a center of the floor
of the container. A plurality of chutes is fixed to the container assembly and each slopes
downward and outward from a chute input, located under a central portion of the
hoppered floor, to a corresponding chute output. A distributor assembly mounted under
the discharge opening receives granular material from the discharge opening and directs
same into any one of the chute inputs. When loaded on a gooseneck trailer the container

extends over the hitch assembly providing increased volume and capacity.
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HIGH CAPACITY CONTAINER WITH MULTIPLE DISCHARGE LOCATIONS

This invention is in the field of transporting and installing containers such as silos, bins,
tanks, or the like, and in particular such containers that must be installed in a location at a
wark site with outlet ports located at a desired position, and where the desired position

can change from one work site to another.

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 mad or building construction. Similarly well
dnlling 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 require temporary storage for water, asphalt,
sand, cement, and other materials such as might be required at any particular work site.
Thus various tanks, bins, silos, and like containers are transported to the work site,
commonly in a lowered horizontal transport orientation, and then raised to a vertical

warking orientation at the work site.

This wvertical orientation reduces the ground area, or footprint, occupied by the
installation. Also bins containing dry granular material especially are often elongated
vertically when in a working position to maximize the quantity of material stored above a
hoppered bottom such that the granular material will flow out by gravity. Containers
holding granular material typically have a hoppered bottom with walls sloping toward an
outlet port at the bottom of one side of the container so that all the material inside will

flow out through the outlet port, leaving the container empty.
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These containers are typically transported to the work site by flat-bed trucks or trailers in
a lowered horizontal transport orientation. The trailer is maneuvered into position, and
then the container 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. Such work
sites are often crowded with such containers in order to place the maximum amount of
material in the desired accessible location. The trailers carrying the required containers
must be maneuvered along sometimes limited access routes into positions where the

containers will be in a desired orientation when moved to the working position.

United States Patent Number 8,939,697 to the present inventor Herman provides a
transportable container with increased flexibility of positioning the container at a
crowded work site. The container has a single output port in a lower side wall thereof
however is attachable to the transporting trailer on three sides. Thus, with knowledge of
the desired orientation of the output port at the work site and of the available routes to the
container location, the container can be mounted to the trailer on a side thereof selected
so that when unloaded and moved to the vertical operating position the outlet port is in a

desired location.

Commonly the container includes a chute under the outlet port to direct granular material
flowing from the port onto a conveyor belt or the like. The chute may be pivotally
mounted to the container and/or telescoping to provide some flexibility to the discharge
location and thus to the positioning of the container. The discharge location also must be
at a sufficiently high vertical location that the receiving apparatus, such as a conveyor,

blender, or the like can be positioned under the discharge.,

Such containers are also known that have a center outlet port in the bottom, however a
conveyor or the like is then required to receive the material and carry it to a location
outside the container. Alternatively the container can be mounted on legs and a chute can
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receive the material and direct it to a location beside the container, however this makes

containers of the same capacity somewhat higher and less stable.

United States Patent Number 9,315,294, also to the present inventor Herman, addresses a
stability problem with such vertical containers with an outlet port on one side. As
granular material flows out of the outlet port, the material above the port inside the
container flows out first and the level of granular material inside the container on the port
side thereof above the fixed outlet port falls until the angle of repose of the particular
material is reached, and material from the opposite side of the container begins to flow,
Thus the loaded container is unbalanced, with more weight on the side opposite the port,
making the container less stable, as the wind force necessary to be exerted on the port

side of the container to tip the container over is reduced.

The Herman '294 container system has a lower section with a reduced diameter and the
outlet port is in a sidewall of the lower section so that the center of gravity when the tank
is partially full is closer to the center of the container, and stability is improved.
Reducing the diameter of the lower section however reduces volume and capacity

compared to a conventional container with a constant diameter from top to bottom..

In order to maximize capacity, the diameter of such transportable containers is typically
the maximum allowable for movement along public roads. In order to keep within height
restrictions the trailers used for transporting them are of the type commonly referred to as
gooseneck trailers where the load bed is lower than the fifth wheel hitch of the hi ghway
tractors towing them, and a hitch assembly extends upward from the front end of the load

bed and then forward over the fifth wheel hitch on the tractor.

SUMMARY OF THE INVENTION

The present disclosure provides a transportable containcr apparatus and method that
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overcome problems in the prior art.

In a first embodiment the present disclosure provides a transportable container apparatus
comprising a container assembly comprising a container and a base, the container
assembly configured to be transported to a work site in a substantially horizontal
transport orientation, and to be raised to a substantially vertical working orientation with
the container extending upward from the base. 'The container comprises a hoppered floor
configured, when the container assembly is in the working orientation, to direct granular
material in the container to a discharge opening substantially in a center of the hoppered
floor of the container, and a gate mechanism operative to control a flow of granular
material through the discharge opening. A plurality of chutes is fixed to the container
assembly and configured such that when the container assembly is in the working
orientation, each chute slopes downward and outward from a corresponding chute input,
located under a central portion of the hoppered floor, to a corresponding chute output. A
distributor assembly is mounted under the discharge opening and is operative, when the
container assembly is in the working orientation, to receive granular material from the
discharge opening and direct the received granular material into any one of the chute
inputs, and a distributor control is operative to maneuver the distributor assembly to

direct granular material into a selected chute input.

In a second embodiment the present disclosure provides a method of transporting a
container and installing same at a work site in a substantially vertical working orientation
to deposit granular material from the container into a recciving apparatus. The method
comprises mounting the container in a container assembly comprising the container with
a hoppered floor and a base; configuring the liopperecl floor such that when the container
assembly is in the working orientation, granular material in the container is directed to a
discharge opening substantially in a center of the hoppered floor of the container;
attaching a plurality of chutes to the container assembly and conliguring the chutes such
that when the container assembly is in the working orientation, cach chute slopes
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downward and outward from a corresponding chute input, located under a central portion
of the hoppered floor, to a corresponding chute output, transporting the container
assembly to the work site on a trailer in a substantially horizontal transport orientation,
and raising the container assembly to the working orientation at the work site with the
container extending upward from the base resting on a ground surface, wherein a location
of the cdntainer assembly and a location of the receiving apparatus are arranged such that
the receiving apparatus receives granular material from the chute output of a selected
chute; depositing the granular material into the container; and opening the discharge
opening and directing granular material from the discharge opening into the chute input

of the selected chute.

In the disclosed transportable container apparatus and method the apparatus is carried
with one side thereof supported on a trailer and when the container apparatus is erected,
granular material can be discharged to any one of the other three sides of the apparatus,
providing considerable versatility in arranging the containers and receiving apparatuses
in a crowded work site with limited access routes. The capacity of the container
increases due to the extension of the container over the hitch assembly of a gooseneck

trailer which increase the volume of the container.

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 transportable container apparatus of the

present disclosure in a vertical orientation at a work site;
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Fig. 2 is a side view of the embodiment of Fig. 1 in a horizontal transport orientation

supported on a gooseneck trailer for transport to the work site;

Fig. 3 is a schematic sectional side view of the distributor assembly, hoppered

container floor, and chutes of the embodiment of Fig. 1;
Fig. 4 is a schematic top view of the distributor assembly of the embodiment of Fig. 1;

Fig. 5 is a perspective view of three of the embodiments of the container apparatus of
Fig. 1 with chutes thereof oriented at 90 degrees with respect to each other and

discharging to three different sides of the apparatus,

Fig. 6 is a schematic top view of three of the embodiments of the container apparatus

of Fig. 1 arranged to discharge granular material into the same receiving apparatus.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS
e AR AN AN L B ML LUS I RATRD EMBODIMENTS

Figs. 1 - 5 illustrate an embodiment of a transportable container apparatus 1 of the present
disclosure. The apparatus 1 comprises a container assembly 3 comprising a container 5
and a base 7. The container assembly 3 is configured to be transported to a work site in a
horizontal transport orientation, shown in Fig. 2, and to be raised to a vertical working

orientation with the container 5 extending upward from the base 7 as shown in Fig. 1.

The container 5 comprising a hoppered floor 9 configured, when the container assembly

3 is in the working orientation, to direct granular material in the container 5 to a

discharge opening 11 substantially in a center of the hoppered floor 9 of the container 5,
and a gate mechanism 13 operative to control a flow of granular material through the

discharge opening 11.
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A plurality of chutes 15 are fixed to the container assembly 3 and configured such that
when the container assembly 3 is in the working orientation, each chute 15 slopes
downward and outward from a corresponding chute input 15X, located under a central
portion of the hoppered floor 9, to a corresponding chute output 15Y located outside the

base 7.

In the illustrated apparatus 1 the base 7 includes a lower base portion 7B configured to
rest on a ground surface and an upper base portion 7A extending from the lower base
portion 7B to the container 5, and the chutes 15 are mounted to the upper base portion 7A
and extend downward and outward from the upper base portion 7A. The upper base
portion 7A has a base diameter DB smaller than a container diameter DC of the container
3 and since it is desired to have the container dimensions at the maximum allowable for
maximum capacity, the outer ends of the chutes 15 are within the container diameter CD

and do not extend beyond the outer wall of the container 5.

A distributor assembly 17, schematically illustrated in Figs. 3 and 4, is mounted under the
discharge opening 11 and is operative to receive granular material from the discharge
opening 11 and direct the received granular material into any one of the chute inputs 15X,
A distributor control 19 operative to maneuver the distributor assembly 17 to direct

granular material into a selected chute input 15X.

In the illustrated apparatus 1 the distributor assembly 17 is provided by a distributor spout
21 rotatably mounted about a substantially vertical distributor axis DA to the hoppered
floor 9 of the container 5 under the discharge opening 11, and the distributor control 19 is
operalive to rotate the distributor spout 21 about the spout axis SA. In the illustrated
distributor assembly 17, the distributor spout 21 is attached to a catch pan 23 that is
rotatable about the spout axis SA. The catch pan 23 catches the granular material flowing
from the discharge opening 11 and the spout 21 in tumn directs the material into the
selected chute input 15X. The distributor control 19 is schematically illustrated as a

1980741v1 7
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crank turning a gear engaging the rim of the catch plate 23 but could be of any design as

is knnown in the art.

In the illustrated apparatus 1 the discharge end 21Y of the distributor spout 21 is smaller
than the chute inputs 15X and above the chute inputs 15X such that granular material
discharged from the discharge end 21Y of the distributor spout 21 is received by the
chute input 15X of the selected chute 15 without spillage.

The illustrated apparatus 1 has first, second, and third chutes 15A, 15B, 15C oriented at
substantially 90 degrees with respect to each other such that the chute outlets 15Y of
respective first, second, and third chutes 15A, 15B, 15C are on respective first, second,
and third sides 3A, 3B, 3C of the container assembly 3. The fourth side 3D of the
container assembly 3 is configured to rest on a trailer in the horizontal transport

orientation.

The illustrated container assembly 3 is configured to rest on gooseneck trailer 25
comprising a load bed 27, and a hitch assembly 29 extending upward from a front end of
the load bed 27 and then forward. The upper portion 5A of the container 5 extends -
forward over the hitch assembly 29. The container 5 is cylindrical and includes an upper
recess 31 in the upper portion thereof on the fourth side 3D of the container assembly 3,
and when in the horizontal transport orientation, a lower cylindrical portion 5B of the
container 5 rests on the load bed 27, and the upper recess 31 extends forward over the

hitch assembly 29.

The illustrated apparatus 1 is also configured to rest on a gooseneck trailer 25 where the
load bed 27 comprises a rcar bed section 27R that is at vertical location higher than a
front bed section 27F. The lower cylindrical portion 5B of the container 5 rests on the
front bed section 27F and the base 7 of the container assembly 3 extends rearward from
the container 5 over the rear bed section 27R, and the bottom end of the basc 7 is
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rearward of the load bed 27. The container 5 here includes a lower recess 33 in a lower
portion thereof on the fourth side 3D of the container assembly 3 extending into the floor

9 thereof and the lower recess 33 extends over the rear bed section 27R.

Configuring the container 5 with a recessed upper portion extending over the hitch
assembly 29 provides a significant increase in the volume of the container 5 and thus in
its capacity, such that fewer container assemblies 3 are required to store a similar amount
of granular material. Granular material can be discharged through any one of the chutes
15A, 15B, 15C as shown in Fig. 5, thus providing flexibility of placement of the

apparatuses 1.

The illustrated apparatus 1 also comprises a chute spout 35 movably mounted to the
upper base portion 7A and configured such that the chute spout 35 is movable to
operating locations corresponding to each chute 15, and wherein at each operating
location a spout input 35X of the chute spout 35 is oriented to receive granular material
from the corresponding chute output 15Y, and a spout output 35Y of the chute spout 35 is
oriented to discharge the received granular material beyond an outer edge of the lower
base portion 7B. The upper base portion 7A is cylindrical and upper and lower horizontal
rings 37A, 378 are attached to the vertical walls thereof, and the chute spout 35 is
mounted on a roller assembly 39 engaged in the rings 37. For transport the chute spout
35 foAlds to a transport position within the container diameter CD as shown in Fig. 2

where it does not extend beyond the outer wall of the container 5.

Fig. 6 schematically illustrates one possible arrangement of three of the transportable
container apparatuses 1A, 1B, 1C of the present disclosure installed at a work site and
arranged to discharge granular material into a receiving apparatus 41. The fourth side 3D
of each apparatus 1 faces to the left of the arrangement. The trailer carrying the first
container apparatus 1A is backed in the direction of the arrow into position to raise the
first container apparatus 1A to the illustrated vertical working position and then driven

1980741v1 9
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away. Next the trailer carrying the second container apparatus 1B is backed in the
direction of the arrow into position to raise the second container apparatus 1B to the
illustrated vertical working position and then driven away. Finally the trailer carrying the
third container apparatus 1C is backed in the direction of the arrow into position to raise

the third container apparatus 1C to the illustrated vertical working position.

‘The chute spouts 35 on each container apparatus 1 are moved so the spout output 35Y of
the corresponding chute spout 35 is oriented to discharge the granular material into the
receiving apparatus 41, and the distributor assembly 17 of each container apparatus 1 is
movgd to deliver granular material to the chute 15 corresponding to the location of the
chute spout 35, and all three container apparatuses 1A, 1B, 1C are then ready to be filled
with granular material and when desired the contents of each can be discharged into the
receiving apparatus 41. The chute spout 35 may telescope and pivot about a vertical axis

to adjust a position of the spout output 35Y.

The present disclosure also provides a method of transporting a container 5 and installing
same at a work site in a substantially vertical working orientation to deposit granular
material from the container 5 into a receiving apparatus 41. The method comprises
mounting the container 5 in a container assembly 3 comprising the container 3 with a
hoppered floor 9 and a base 7, configuring the hoppered floor 9 such that when the
container assembly 3 is in the working orientation, granular material in the container 5 is
directed to a discharge opening 11 substantially in a center of the hoppered floor 9 of the
container 3; attaching a plurality of chutes 15 to the container assembly and configuring
the chutes 15 such that when the container assembly 3 is in the working orientation, each
chute 15 slopes downward and outward {rom a corresponding chute input 15X, located
under a central portion of the hoppered floor 9, to a corresponding chute output 15Y;
transporting the container assembly 3 to the work site on a trailer 25 in a substantially
horizontal transport orientation, and raising the container assembly 3 to the working
orientation at the work site with the container 5 extending upward from the base 7 resting

1980741v1 10
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on a ground surface 43, wherein a location of the container assembly 3 and a location of
the receiving apparatus 41 are arranged such that the receiving apparatus 41 receives
granular material from the chute output 15Y of a selected chute 15; depositing the
granular material into the container 5; opening the discharge opening 11 and directing
granular material from the discharge opening 11 into the chute input 15X of the selected

chute 15.

The disclosed transportable container apparatus 1 and method provide increased capacity
due to the extension of the container 5 over the hitch assembly 29 of a gooseneck trailer
25 which increase the volume of the container 5. It is highly desirable provide as much
volume and capacity in a given foot print in the crowded work sites where the apparatus 1
will typically be used. The disclosed container apparatus 1 is carried on one side of the
trailer 25 and when erected can discharge granular material to any one of the other three
sides of the apparatus 1, providing considerable versatility in arranging the containers 5

and receiving apparatuses 41 in a crowded work site with limited access routes.

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.

1980741v1 11
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CLAIMS

What is claimed is:

L. A transportable container apparatus comprising:

a container assembly comprising a container and a base, the container assembly
configured to be transported to a work site in a substantially horizontal transport
orientation, and to be raised to a substantially vertical working orientation with

the container extending upward from the base;

the container comprising a hoppered floor configured, when the container
assembly is in the working orientation, to direct granular material in the container
to a discharge opening substantially in a center of the hoppered floor of the
container, and a gate mechanism operative to control a flow of granular material

through the discharge opening;

a plurality of chutes fixed to the container assembly and configured such that
when the container assembly is in the working orientation, each chute slopes
downward and outward from a corresponding chute input, located under a central

portion of the hoppered floor, to a corresponding chute output;

a distributor assembly mounted under the discharge opening and operative, when
the container assembly is in the working orientation, to receive granular material
from the discharge opening and direct the received granular material into any one

of the chute inputs; and

a distributor control operative to maneuver the distributor assembly to direct

granular material into a selected chute input.

1980741v1 12
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2. The apparatus of claim 1 wherein the distributor assembly is provided by a
distributor spout rotatably mounted about a substantially vertical spout axis to the
hoppered floor of the container under the discharge opening, and wherein the

distributor control is operative to rotate the distributor spout about the spout axis.

3. The apparatus of claim 2 wherein a discharge end of the distributor spout is
smaller than the chute inputs and above the chute inputs such that granular
material discharged from the discharge end of the distributor spout is received by

the selected chute input.

4. The apparatus of any one of claims 1 - 3 comprising first, second, and third chutes
oriented at substantially 90 degrees with respect to each other such that respective
first, second, and third chute outlets are on respective first, second, and third sides
of the container assembly, and wherein a fourth side of the container assembly is

configured to rest on a trailer in the horizontal transport orientation.

3. The apparatus of claim 4 wherein the container assembly is configured to rest on a
gooseneck trailer comprising a load bed, and a hitch assembly extending upward
from a front end of the load bed and then forward, and wherein an upper portion

of the container extends forward over the hitch assembly.

6. The apparatus of claim 5 wherein the container is substantially cylindrical and
includes an upper recess in the upper portion thercof on the fourth side of the
container assembly, and wherein when in the horizontal transport orientation, a
lower cylindrical portion of the container rests on the load bed, and the upper

recess extends forward over the hitch assembly.

7. The apparatus of claim 6 wherein the load bed of the gooseneck trailer comprises
a rear bed section that 1s at vertical location higher than a front bed section, and

wherein the lower cylindrical portion of the container rests on the front bed

1980741v1 13
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section and the base of the container assembly extends rearward from the

container over the rear bed section.

8. The apparatus of claim 7 wherein a bottom end of the base is rearward of the load
bed.
9. The apparatus of claim 8 wherein the container includes a lower recess in a lower

portion thereof on the fourth side of the container assembly and wherein the

lower recess extends over the rear bed section.

10. The apparatus of any one of claims 1 — 9 wherein the base includes a lower base
portion configured to rest on a ground surface and an upper base portion
extending from the lower base portion to the container, and wherein the chutes are
mounted to the upper base portion and extend downward and outward from the

upper base portion.

11. The apparatus of claim 10 comprising a chute spout movably mounted to the
upper base portion and configured such that the chute spout is movable to
operating locations corresponding to each chute, and wherein at each operating
location a spout input of the chute spout is oriented to receive granular material
from the corresponding chute output, and a spout output of the chute spout is
oriented to discharge the received granular material beyond an outer edge of the

lower base portion.

12. The apparatus of claim 11 wherein the upper base portion is substantially
cylindrical and with upper and lower substantially horizontal rings attached to
vertical walls thercof, and wherein the chute spout is mounted on a roller

assembly engaged 1n the upper and lower rings.

13. The apparatus of claim 12 wherein the upper base portion has a base diameter

smaller than a container diameter of the container and wherein an outer end of

1980741v1 14
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each chute is within the container diameter, and wherein the chute spout folds to a

transport position within the container diameter.

14. A method of transporting a container and installing same at a work site in a
substantially vertical working orientation to deposit granular material from the

container into a receiving apparatus, the method comprising:

mounting the container in a container assembly comprising the container with a

hoppered floor and a base;

configuring the hoppered floor such that when the container assembly is in the
working orientation, granular material in the container is directed to a discharge

opening substantially in a center of the hoppered floor of the container;

attaching a plurality of chutes to the container assembly and configuring the
chutes such that when the container assembly is in the working orientation, each
chute slopes downward and outward from a corresponding chute input, located

under a central portion of the hoppered floor, to a corresponding chute output;

transporting the container assembly to the work site on a trailer in a substantially
horizontal transport orientation, and raising the container assembly to the working
orientation at the work site with the container extending upward from the base
resting on a ground surface, wherein a location of the container assembly and a
location of the receiving apparatus are arranged such that the receiving apparatus

receives granular material from the chute output of a selected chute;

depositing the granular material into the container; and

opening the discharge opening and directing granular material from the discharge

opening into the chute input of the selected chute.

1980741v1 15
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15. The method of claim 14 comprising attaching first, second, and third chutes to the
container assembly oriented at substantially 90 degrees with respect to each other
such that respective first, second, and third chute outlets are on respective first,
second, and third sides of the container assembly, and configuring a fourth side of

the container assembly to rest on the trailer in the horizontal transport orientation.

16. The method of claim 15 wherein the trailer is a gooseneck trailer comprising a
load bed, and a hitch assembly extending upward from a front end of the load bed
and then forward over a fifth wheel of a towing vehicle, and configuring the
container assembly to rest on the load bed with an upper portion of the container

extending over the hitch assembly.

17. The method of claim 16 wherein the container is substantially cylindrical and
comprising providing an upper recess in the upper portion thereof on the fourth
side of the container assembly, and configuring the container assembly such that a
lower cylindrical portion of the container rests on the load bed, and the upper

recess extends over the hitch assembly.

18. The method of claim 17 wherein the load bed of the goosencck trailer comprises a
rear bed section that is at vertical location higher than a front bed section, and
configuring the container assembly such that the lower cylindrical portion of the
container rests on the front bed section and the base of the container assembly

extends rearward from the container above the rear bed section.

19. The method of claim 18 comprising configuring the container assembly such that

a bottom cnd of the base is rearward of the load bed.

20. The method of claim 19 comprising providing a lower recess in a lower portion of
the container on the fourth side of the container assembly and configuring the

container assembly such that the lower recess extends over the rear bed section.
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21. The method of claim 20 comprising movably mounting a chute spout to the base
and moving the chute spout to an operating location where a spout input of the
chute spout is oriented to receive granular material from the chute output of the
selected chute and a spout output of the chute spout is oriented to discharge the
received granular material beyond an outer edge of the lower base portion and

into the receiving apparatus.
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