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(57) A system for monitoring use of a liquid, such as a liquid animal feed ingredient, including at least two storage and
dispensing systems, a central station remotely located from the storage and dispensing systems and a communications
link mterconnecting the storage and dispensing systems and the central station. Each of the storage and dispensing
systems comprises: an enclosure formed at least 1n part by a liquid containment structure; an opening 1n the enclosure
providing access to the interior of the enclosure; a closure for the opening movable between open and closed positions;
a tank 1nside the enclosure for holding a supply of liquid; an infeed line for flow of liquid into the tank; an outtfeed line
for discharge of liquid from the tank; a pump 1nside the enclosure at a side of the tank for pumping liquid from the tank
via the outfeed line; a heater inside the enclosure for heating the interior of the enclosure; a level sensor within the tank
for sensing the level of liquid 1n the tank, the level sensor generating a level signal indicative of said level of liquid;
and at least one temperature sensor for sensing a temperature imdicative of the temperature of the liquid 1n the tank.
The level of liquid and the operation of the heater are monitored by the central station so that operators at the central
station can respond to a low level of liquid or a malfunctioning heater 1n any of the storage and dispensing systems.
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PORTABLE STORAGE AND DISPENSING SYSTEM

Abstract of the Invention

A system for monitoring use of a liquid, such
as a liquid animal feed ingredient, including at least
two storage and dispensing systems, a central station
remotely located from the storage and dispensing systems
and a communications link interconnecting the storage and
dispensing systems and the central station. Each of the
storage and dispensing systems comprises: an enclosure
formed at least in part by a liquid containment
structure; an opening in the enclosure providing access
to the interior of the enclosure; a closure for the
opening movable between open and closed positions; a tank
inside the enclosure for holding a supply of liquid; an
infeed line for flow of liquid into the tank; an outfeed
line for discharge of liquid from the tank; a pump inside
the enclosure at a side of the tank for pumping liquid
from the tank via the outfeed line; a heater inside the
enclosure for heating the interior of the enclosure: a
level sensor within the tank for sensing the level of
liquid in the tank, the level sensor generating a level
signal indicative of said level of liquid; and at least
one temperature sensor for sensing a temperature
indicative of the temperature of the liquid in the tank.
The level of liquid and the operation of the heater are
monitored by the central station so that operators at the
central station can respond to a low level of liquid or a
malfunctioning heater in any of the storage and
dispensing systems.
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PORTABLE STORAGE AND DISPENSING SYSTEM
S o o s p oA ga AND YISPENOING SYoThEM

Background of the Invention

This invention relates generally to a storage
and dispensing system and, more particularly, to a
portable, self-contained system which stores and
dispenses liquid product, such as liquid animal feed
ingredients.

This invention has particular (albeit not
exclusive) application to the liquid animal feed
industry. For users of relatively small quantities of
liquid animal ingredients, the conventional practice has
been to supply product in drums (e.g., 55 gal. drums) or
somewhat larger metal containers delivered to the
customer's site. After these containers have been
emptied, they are retrieved by the supplier or disposed
of by the customer and replaced by full containers. This
process 1s costly and inefficient. Moreover, container
disposal raises environmental concerns. Further, such
containers are not equipped with a secondary containment
structure to contain any liquid which may spill or leak
from the container. For these reasons, some users of
small quantities of animal feed ingredients prefer using
dry feed ingredients over liquid ingredients.

For users requiring larger volumes of liquid
animal feed ingredients, the supplier often constructs a
permanent storage and dispensing facility at the
customer's site. However, this process 1is very
expensive, and after the facility is built it cannot
easily be moved or removed.

Also, in prior systems, the amount of liquid
feed in inventory at any given time and its temperature
are difficult to accurately monitor. This can result in

excessive inventory on hand, or shortages of product at
critical times.
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Summary of the Invention

Generally, a portable storage and dispensing system of the present
invention comprises a portable enclosure having a leakproof lower part forming a
liquid chemical containment structure with a floor and a side wall formation
extending up from the floor, and an upper part over the liquid chemical
containment structure attached to the side wall of the liquid chemical containment

structure. An opening in the upper part of the enclosure provides access to the

interior of the enclosure. A closure for the opening is movable between open and

closed positions. A tank inside the enclosure holds a supply of liquid chemical.

10 The tank has a height substantially greater than the height of the side wall

64725-620
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formation of the ligquid chemical containment structure.
An infeed line is provided for flow of liquid chemical
into the tank, and an outfeed line is provided for
discharge of liquid chemical from the tank. A liqgquid
chemical transfer device and associated equipment inside
the enclosure are situated at a side of the tank on the

inside of the liquid chemical containment structure for

transferring liquid chemical from the tank wvia said
outfeed line. The enclosure is of sufficient size to
permit a person to service the liquid chemical transfer

device and the associated equipment while inside the
enclosure at a location adjacent the liquid chemical

transfer device.

A system of this invention for monitoring use
of a liquid chemical comprises at least two storage and
dispensing systems, a central station remotely located
from the storage and dispensing systems, and a
communications link interconnecting the storage and
dispensing systems and the central station. Each of the
storage and dispensing systems comprises an enclosure
formed at least in part by a leakproof liquid chemical
containment structure, an opening in the enclosure
providing access to the interior of the enclosure, and a
closure for the opening movable between open and closed
positions. A tank inside the enclosure holds a supply of
the liquid chemical. An infeed line is provided for flow
of liquid chemical into the tank, and an outfeed line is
provided for discharge of liquid chemical from the tank.
A pump and associated equipment inside the enclosure is
situated at a side of the tank on the inside of the

liquid chemical containment structure for pumping the
liquid chemical from the tank via the outfeed line. A

heater inside the enclosure heats the interior of the

enclosure. A level sensor is provided inside the tank

for sensing the level of the liguid chemical in the tank.

The level sensor generates a level signal indicative of

TETT @ dEiddomens ¢ 000080 00 '@ 00EmIas G sqgqeens
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the level of the liquid chemical. At least one
temperature sensor 1s provided for sensing a temperature
indicative of the temperature of the liquid chemical in
the tank. The temperature sensor generates a temperature
signal indicative of the temperature of the liquid
chemical and indicative of operation of the heater. The
aforesaid communications link comprises a transmitter at
each of the storage and dispensing systems for generating
communications signals representative of the level signal
and the temperature signal. The central station
comprises a receiver for receiving the communications
signals and for monitoring the level of the liquid
chemical as sensed by the level sensor. The station
monitors the temperature of the liquid chemical as
indicated by the temperature sensor. The station
monitors operation of the heater as indicated by the
temperature sensor whereby the level of liquid chemical,
the temperature of the liquid chemical and the operation
of the heater are monitored by the central station so
that operators at the central station can respond to a
low level of liquid chemical or a low temperature of the
liquid chemical or a malfunctioning heater in any of the
storage and dispensing systems.

Other objects and features will be in part

apparent in part pointed out hereinafter.

Brief Degcription of the Drawings

Fig. 1 is a diagrammatic view of the system of

the present invention;

Fig. 2 is a perspective of an enclosure of the
system;
Fig. 3 1s an elevational view showing a tank

and other equipment inside the enclosure;

Fig. 3A is a partial elevational view of a
scale on the tank;
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. Fig. 4 1s a top plan of the equipment inside
the enclosure of Fig. 2; and
Fig. 5 1s an elevational view of equipment
mounted on a side wall of the enclosure.
5 Corresponding parts are designated by

corresponding reference numerals throughout the several

views of the drawings.

Detalled Degcription of the Preferred Embodiment

Referring now to the drawings, and first to
10 Fig. 1, a system of this invention for monitoring use of
a ligquid chemical, such as a liquid animal feed
ingredient, 1is generally indicated by the reference

numeral 1. As shown, the system comprises at least two
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storage and dispensing systems, each generally designated
3, a central station 5 remotely located from the storage
and dispensing systems, and a communications link 7 to be
described later in this specification connecting each
storage and dispensing system 3 via a telephone line 9 to
the central station 5 for enabling the operation of the
storage and dispensing systems 3 to be monitored at the
central station 5. Each storage and dispensing system is
adapted to deliver quantities of liquid chemical (e.qg.,
methionine hydroxy analogue) to a mixer, typically
located 1n a building on the customer's premises, for
preparation of a batch of animal feed.

Each storage and dispensing system 3 comprises
a portable enclosure, generally designated 15 (see Fig.
2), having upper and lower parts designated 17 and 19,
respectively, an opening 21 in the upper part of the
enclosure providing access to the interior of the
enclosure, and a closure 25 for the opening movable
between open and closed positions. A tank, generally
indicated at 27, is situated inside the enclosure for
holding a supply of ligquid chemical.

The lower part 19 of the enclosure 15 forms a
liquid containment structure. The containment structure
1s generally rectangular in shape, having a floor 31 and
side wall formation comprising four side walls 33
extending up from the floor to a suitable height. The
floor and walls are preferably formed by a number of
large-gage metal panels (e.g., 1/4 in. carbon steel
panels) welded together to form a one-piece leakproof
structure. The side walls 33 of the structure surround
the tank and are spaced from the tank 27 to create an
annular space 34 (Fig. 4) around the tank between the
tank and the side walls 33. This space 34 should be
sized to contain a volume of liquid preferably not
substantially less than, and more preferably at least as

great as, the capacity of the portion of the tank 27
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above the side wall formation of the containment
structure so that in the event of tank failure, the
liquid contents of the tank cannot escape the containment
structure. A plurality of parallel I-beam rails 35
(three such rails are shown) extend along the underside
of the floor of the containment structure for reinforcing
the structure and for supporting the structure on a
suitable surface. As illustrated in Fig. 2, the rails 35
have pairs of aligned openings 37 therein for receiving
the tines of a forklift truck (the tines extend generally
at right angles to the rails) so that the entire
enclosure may be readily lifted and transported from one
location to another.

The upper part 17 of the enclosure 15 comprises
a number of smaller-gage metal panels (e.g., 22-gage
stainless steel sheets) joined by suitable fasteners
(e.g., rivets or screws) to form a structure having a
peaked roof 41 sloping down from a ridge 43, and side
walls 45 extending down from the roof to the lower part
of the enclosure. The lower ends of these side walls are
preferably removably attached to the upper ends of the
side walls 33 of the containment structure 19 by suitable
fasteners. The closure 25 comprises a pair of doors,
each designated 49, hinged along their wvertical side
edges for swinging open and closed. A suitable latch 51
is provided for locking the doors closed to secure the
enclosure against unauthorized entry.

It 1s contemplated that the enclosure 15 may
also be fabricated from suitable plastic, such as a high-
density cross-linked polyethylene available from Poly
Processing Company of Monroe, Louisiana. For example,
the upper and lower parts 17, 19 of the enclosure could
be molded as separate pieces with mating flanges fastened
together by nuts and bolts.

The portability of the enclosure 15 is

advantageous because this enables the structure to be
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fabricated at the factory in mass quantities, and then
readlily transported to selected sites for use. The
portable nature of the enclosure also permits it readily
to be relocated at the user's site or removed from the
user's site.

The tank 27 inside the enclosure 15 is
generally cylindric in shape and extends up from the
floor to a height substantially above the containment
structure, the domed top 55 of the tank being spaced
somewhat below the peaked roof 41 of the enclosure. The

tank 1s of a suitable material, preferably a translucent
plastic (e.g., high-density, cross-linked polyethylene)
enabling the level of liquid in the tank to be seen from
outside the tank. The capacity of the tank will vary
according to need (1000 gallons is common). To
accurately gauge the amount of liquid in the tank, a
vertical scale 59 is provided on the outside of the tank,
comprising a first part 61 for indicating the amount of
liquid remaining in the tank and a second part 63 for
indicating the amount of liquid required to fill the
tank. In the preferred embodiment, this scale is in the
form of a transparent vertical strip of material attached
to the tank (as by adhesive) and having graduated marks
thereon at vertically spaced intervals. As shown in Figq.
3A, the first part 61 of the scale 59 has a series of
graduated marks which decrease in magnitude from top to
bottom to indicate how much liquid remains in the tank,
and the second part 63 of the scale has a series of
graduated marks which increase in magnitude from top to
bottom to indicate how much ligquid is needed to fill the
tank.

A measuring device 67 projects up from the top
55 of the tank for measuring the level of liquid in the
tank. This device 67 is preferably a level sensor, such
as an ultrasonic sensor of the type sold under the
trademark "Level Devil" by Electronic Sensors, Inc. of
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Wichita, Kansas, and 1is operable for sending a signal
indicative of the level of liquid in the tank to the
central station 5 so that the current amount of liquid in
the tank can be closely monitored. The device 67
includes a digital readout 69 (Fig. 5) mounted at a
convenient height on a side wall 45 of the upper part 17
of the enclosure 15 so that it is readily visible by a
person looking through the open closure 25.

An infeed line for flow of liquid into the tank
27 is indicated at 71. This line 71 extends from outside
the tank generally horizontally through a side wall 45 of
the upper part 17 of the enclosure (above the containment
structure 19) and is connected at its outlet end 73 to
the side wall of the tank 27 adjacent its top 55. The
inlet end 75 of the infeed line 71 is provided with a
suitable quick~-connect coupling 77 for releasably
connecting the line to a supply source, such as a tank
truck carryving liquid to be transferred to the tank. A
shut-off valve 79 (e.g., a ball valve) in the infeed line
71 on the outside of the enclosure is opened to permit
filling of the tank and is closed at other times.
Optionally, valve 79 may be motorized and powered by an
actuator control box 81 having buttons or other controls,
not shown, which permit manually opening and closing of
the valve. 1In addition, and optionally, two capacitive
proximity switches 83 may be provided to sense liquid in
the tank. When the liquid level reaches the height of
the switches 83, control box 81 receives a signal which
automatically causes 1t to close the valve 79 and prevent
overfilling of the tank.

A vent 85 extends from the top 55 of the tank
27 through a side wall 45 of the enclosure and serves to
vent the interior of the tank to atmosphere (this 1s
necessary during filling of the tank).

Indicated at 95 in Figs. 3 and 4 is an outfeed

line connected to the tank 27 adjacent its bottom for
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discharge of liquid from the tank for delivery to the
mixer 13. Several pieces of equipment may be installed
in the outfeed line 95 inside the enclosure to deliver
metered amounts of liquid from the tank, including a
first shut-off valve 97 (e.g., a ball valve) immediately
adjacent the tank, a pump 99 at one side of the tank, a
check valve 101 downstream from the pump to prevent
backflow through the pump, a strainer 103 downstream from
the check valve 101, a second shut-off wvalve 105
downstream from the strainer, a metering device 107
downstream from the second shut-off valve 105 for
measuring the amount of liquid feed dispensed from the
tank, and a third shut-off valve 109 downstream from the
metering device 107 adjacent the side wall 45 through
which the outfeed line 95 exits the enclosure. A bypass
line 113 (Fig. 3) 1s connected at its inlet end to the
outfeed line 95 immediately upstream from the pump 99 and
at 1ts outlet end immediately downstream from the second
shut-off valve 105. The bypass line 113 incorporates a
normally closed relief valve 115. In the event there is
a pressure build-up i1n the main line 95 (due to a
blockage 1n the line, for example), the relief wvalve 115
1s operable to open to allow flow through the bypass line
113 back to the suction side of the pump 99 so that the
pump can continue to operate without risk of damage to
the system. A flexible connection 117 (e.g., flexible
hose) is 1nterposed in the outfeed line 95 between the
pump 99 and the tank 27 to isolate the tank from any pump
vibrations.

The pump 99 may be a positive displacement pump
sold under the trade designation Model G724 by Viking
Pump, Inc., Cedar Falls, Iowa. Energization of the pump
1s controlled by a remote controller 121 operated by the
customer.

The metering device 107, which is an optional

piece of equipment, is preferably a gear meter capable of
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very accurate measurement, such as a gear meter with a
digital readout 123 of the type so0ld under the trade
designation "Brooks" Model 9402 by the Brooks Instrument
Division, Emerson Electric Company, Satesboro, Georgia.
The readout preferably faces the opening 21 in the
enclosure 15 so that it can be read conveniently by a
person looking through the opening when the doors 49 are
open. The metering device 107 is operable to measure the
quantity of product flowing through it and, when the
desired amount of product has been supplied, to signal
the automatic controller to deenergize the pump 99.

A pneumatically or electrically operated shut-
off valve 131 under the control of the controller 1is
provided in the outfeed line 95 adjacent the mixer 13, as
shown in Fig. 1. The controller is operable, upon
energization of the pump 99, to open this valve 131 to
permit flow to the mixer.

In accordance with this invention, the infeed
line 71, the outfeed line 95, and the wvarious valves and
equipment in these two lines are disposed in the
relatively wide space 135 (Fig. 4) which exists between
the tank 27 and the side 33, 45 of the enclosure 15 with
the access opening 21 in it. As a result, these lines
and associated parts are readily wvisible and accessible
by a person via the opening 21 when the doors 49 are
open. Furthermore, as illustrated in Fig. 4, the
enclosure is of sufficient size to permit a person to
access the space 135 inside the enclosure adjacent the
pump 99 so that the pump and associated equipment may be
conveniently serviced and maintained. Access to this
space 135 is through the access opening 21. The space

135 may be sufficiently large to permit a person to stand
inside the enclosure or only large enough for a person to

lean over the side wall 33 through the opening 21 to
service the equipment. Exemplary dimensions for an

enclosure suitable to house a 1000 gallon tank are six
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feet wide, by eight feet long, by seven and one-half feet
high (this does not include the height of the supporting
I-beams, which may be 4-in. high I-beams).

The enclosure 15 1i1s suitably wired for
electricity for operating the liquid level measuring
device 67, pump 99, metering device 107, and an electric
light 141 which serves to illuminate the inside of the
enclosure to facilitate maintenance and servicing of the
equipment, and reading of the instrumentation and tank
scale 59. An electric heater 145 with an adjustable
thermostat control 147 1is also provided inside the
enclosure 15 for maintaining the air temperature inside
the enclosure at or above a selected temperature (e.qg.,
approximately 40 degrees F.) needed to efficiently pump
liquid from the tank 27. The heater 145 may be mounted
at any suitable location, such as on a side wall 33 of
the lower part 19 of the enclosure relatively close to
the pump 99 and associated equipment. If the enclosure
1is to be placed 1n an environment subject to severe cold
(e.g., below 20 degrees F.) for an extended period of
time, the i1nside of the enclosure may be lined with
thermal insulation 151 to increase the efficiency of the
heater. A supplemental heater (not shown) may also be
provided. An electric service box mounted on a side
wall 45 of the upper part 17 of the enclosure is
indicated at 149.

A first temperature sensor 155 (e.g., a
thermocouple) is mounted (e.g., strapped) to the outfeed
line 95 adjacent the pump 99 for sensing the temperature
of the pipe and, to some extent, the surrounding air,
which should be indicative of the temperature of the
liquid chemical inside the tank 27. The sensor 155 1is
operable through the communication link 7 to signal the
central station 5 so that the temperature inside the
enclosure 15 can be monitored. Preferably, an alarm 1is

indicated by the central station 5 if the temperature as
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sensed by the sensor 155 drops below a predetermined
temperature. A second temperature sensor 157 (which may
be associated with the level measuring device 67, as
shown in Fig. 3) 1s also provided inside the tank 27 for
measuring the temperature of the air in the head space of
the tank. This sensor 157 is also operable to signal the
central station 5. It will be understood that the
specific location and number of temperature sensors is
not important so long as the temperature which is sensed
1s indicative of the temperature of the liquid in the
tank so that this temperature can be closely monitored.
At least two temperature sensors are desirable for
reliability, but one may suffice. If only one it used,
1t 1s preferred that it be located inside the tank 27 for
maximum accuracy.

A second thermostat (not shown) is provided
inside the enclosure 15 for controlling a heating element
(not shown) positioned on the run of outfeed line 95
between the enclosure 15 and the building 14 housing the
mixer 13. The sensing bulb of this thermostat is located
outside the enclosure for sensing the outside ambient air
temperature. The thermostat is operable to energize the
heating element when the temperature drops below a
predetermined temperature, and to deenergize the heating
element when the temperature rises above the stated
predetermined temperature. The heating element may be
electric heat tape, for example, wrapped around the line
and covered by insulation.

The communication link 7 may be any type of
telemetry system known in the art which is capable of
interconnecting the storage and dispensing system 3 with
the central station 5. For example, the 1link 7 may be a
wireless communication link transmitting radio
frequencies,.an optical link transmitting over fiber
optic cable or a hard wire link such as the preferred

embodiment illustrated in Figure 1. Output from the
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first temperature sensor 155 and the second temperature
sensor 157 may be multiplexed with the output from the
level measuring device 67 by a multiplexer 201. The
multiplexed output signal from the multiplexer is
provided to a modem 203 which communicates with a modem
205 at the central station 5. A line interconnecting
modems 203 and 205 may be a dedicated telephone line.
Alternatively, modem 203 may be an auto-dial system which
automatically interconnects with modem 205 at
preprogrammed times via a telephone line to download the
multiplexed signals. Although the multiplexer 201 1is
illustrated as a separate element, it is contemplated
that it may be part of the measuring device 67, 1in which
case the sensors 155 and 157 would be connected to the
measuring device 67 which in turn would be connected to
the modem 203.

Although the central station 1s shown as having
a plurality of modems 205, one for each storage and
dispensing system 3, 1t 1s contemplated that the various
inputs from each of the storage and dispensing systems
may be multiplexed into a single input provided to a
single modem for the central station 5. In either case,
the inputs from the various storage and dispensing
systems 3 are provided to a central processing unit (CPU)
207 which converts the inputs into information
representing temperature and/or tank level which 1s
stored in a memory 209. Preferably, CPU 207 may be a
personal computer having communications software. After
receiving a call from modem 203, the CPU 207 prompts the
modem 203 in order to determine the identification of the
particular system 3 calling in and in order to poll the
temperature sensors 155 and 157 and the level measuring
device 67. Also stored in memory 209 1is preset
information defining an acceptable range for the
temperature to be measured by each of the sensors of each

of the storage and dispensing systems 3. In addition, an
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acceptable range for the level of each of the tanks as
measured by the level measuring devices of each of the
systems 3 is also stored in memory 209. The central
processing unit 207 compares each preset range to the
converted information representing the actual
temperatures being monitored or representing the actual
level in the various tanks. When any of the converted
information is outside the preset range, The central
processing unit 207 periodically prints reports on a
printer 211 indicating to an operator at the central
station 5 the status of each system 3 and specifically
indicating any alarm conditions which may require
service. Alternatively, a display 213 may be connected
to the central processing unit 207 to display the reports
or other information stored in memory. For example, a
temperature signal indicating a temperature below the
acceptable range may be the result of a malfunctioning
heater 145 which is not operating or which is providing
insufficient heat. Alternatively, a temperature signal
indicating a temperature above the acceptable range may
be the result of a malfunctioning heater which 1is
constantly operating or providing excessive heat. In
each of these examples, the central processing unit 207
would provide a report so that the malfunctioning heater
would be detected by an operator at the central station.
As another example, a level signal indicating a tank
level below the acceptable range would indicate to the
operator at the central station that the tank should be
refilled or that there is a leak in the tank.
Alternatively, a level signal indicating a tank level
above the acceptable range would indicate to the operator
at the central station that there is a malfunction
indicating that servicing of the storage and dispensing
system may be necessary.

In the preferred embodiment illustrated in

Figure 1, modem 203 constitutes a transmitter at each of
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the storage and dispensing systems for generating
communication signals representative of the temperature
signal monitored by the temperature sensors 155, 157 and
the level signal monitored by the level measuring device
67. Modem 205 constitutes a receiver of the central
station 5 for receiving the communication signals
provided by modem 203. The central station 5 includes a
central processing unit 207 which monitors the level
sensed by device 67 and temperature as sensed by the
temperature sensors 155, 157 whereby the level of liquid
and the operation of the heater 145 are monitored by the
central station so that operators at the central station
can respond to a low level of liquid or a malfunctioning
heater in any of the storage and dispensing systems 3.

Installation and use of a system of this
invention is described below.

Because the enclosure 15 is readily portable,
it can be fabricated with most of the controls,
equipment, plumbing and wiring pre-installed at a factory
location for shipment as a self-contained unit. This
results in a significant reduction in fabrication and
installation costs. Upon arrival at the customer's site,
the enclosure is placed at a suitable location on level
ground, and final field connections are made. These may
include connection of the vent 85 to the tank 27;
connection of the infeed line 71 to the tank; connection
of the outfeed line 95 to the mixer 13; and installatibn
of the control valve 131 in the outfeed line. External
electric connections are also made. It will be apparent,
therefore, that the entire system may be up and running
in short order.

The system can be managed at the central
station 5 by monitoring the level of the liquid in the
tank 2 as signalled by the measuring device 67. If the
ligquid level drops below a certain level, steps can be

taken to refill the tank. The temperature of the liquid
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in the tank can also be monitored to ensure that the
temperature of the liquid remains above a selected
temperature. In the event one or more of the sensors
155, 157 in the enclosure indicates that such temperature
has dropped below a predetermined temperature, indicating
a problem with the heater 145, for example, a service
person can be dispatched to remedy any problem which may
exist.

Operation of the system to dispense metered
amounts of liquid chemical to the mixer 13 is also easily
accomplished by using the controller 121. The counter on
the controller is set to correspond to a desired amount
of liquid to be dispensed. The controller 1s then
operated to energize the pump 99 and to open the control
valve 131 for delivery of product to the mixer. As
product flows through the meter 107, signals are sent to
the controller 121 to decrement the counter according to
the amount of product flowing through the meter. When
the counter has decremented to zero, the controller
automatically generates signals to deenergize the pump 99
and to close the control wvalve 131.

In view of the above, it will be seen that the
several objects of the invention are achieved and other
advantageous results attained.

As various changes could be made in the above
constructions without departing from the scope of the
invention, it is intended that all matter contained 1in
the above description or shown in the accompanying

drawings shall be interpreted as illustrative and not in
a limiting sense.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSLIVE

had

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A storage and dispensing system for a liguid

chemical, comprising

a portable enclosure having a leakproof lower part
forming a liquid chemical containment structure with a
floor and a side wall formation extending up from the
floor, and an upper part over the liquid chemical

containment structure attached to the side wall formation

of the liquid chemical containment structure,

an opening in the upper part of the enclosure providing

accesgss to the interior of the enclosure,

a closure for the opening movable between open and closed

positions,

a tank inside the enclosure for holding a supply of:
liquid chemical, said tank having a height substantially
greater than the height of the side wall formation of

said liquid chemical containment structure,
an infeed line for flow of liquid chemical into the tank,

an outfeed line for discharge of liquid chemical from the

tank, and

a liquid chemical transfer device and associated
equipment inside the enclosure situated at a side of the
tank on the inside of said liquid chemical containment
structure for transferring liquid chemical from the tank
via said outfeed line, said enclosure being of sufficient
size to permit a person to service the liquid chemical

transfer device and said associated eguipment while
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inside the enclosure at a location adjacent the liquid

chemical transfer device.

2. A system as set forth in claim 1 whereiln
said side wall formation surrounds the tank and 1s spaced
therefrom to create a liguid chemical containment space
between the tank and the side wall formation, said
containment space being sized to contain a volume of
ligquid chemical not substantially less than the capacity
of the portion of the tank above the side wall formation

of the containment structure.

3. A system as set forth in claim 1 further
comprising a heater inside the enclosure for heating the

interior of the enclosure.

4. A system as set forth in claim 3 further
comprising a thermostat control for controlling operation
of the heater.

5. A system as set forth in claim 3 further
comprising thermal insulation on interior surfaces of the
upper part of the enclosure and on interior surfaces of
said side wall formation of the lower part of the

enclosure.

6. A system as set forth in claim 1 wherein the
upper part of the enclosure comprises a roof and side
walls extending down from the roof having lower ends
attached to said side wall formation of said liquid
chemical containment structure, said opening being 1in a
side wall of the upper part of the enclosure, the height
of the side walls of the upper part being greater than

the height of said side wall formation of the lower part.
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7. A system as set forth in claim 1 wherein the
tank has a top spaced below the roof of the enclosure,
and wherein said system further comprises a measuring
device projecting up from the top of the tank for

measuring the level of liquid chemical in the tank.

8. A system as set forth in claim 7 further
comprising an electronic digital readout associlated with
said measuring device inside the enclosure, and an
electric light inside the enclosure for illuminating the
interior of the enclosure to facilitate reading said
digital readout, and further to facilitate servicing the
ligquid chemical transfer device and said associated

equlipment.

9. A system as set forth in claim 1 further
comprising a metering device associated with the outfeed

line for measuring the amount of ligquid chemical

transferred from the tank.

10. A system as set forth in claim 9 whereiln

sald metering device 18 a gear meter.

11. A system as set forth in claim 1 further
comprising a vertical scale on the tank, said scale
comprising a first part for indicating the amount of
liquid chemical remaining in the tank, and a second part

for indicating the amount of ligquid chemical required to
fill the tank.

12. A system as set forth in claim 11 wherein
said tank is of translucent material enabling the level
of liquid chemical in the tank to be seen from outside
the tank, and wherein said scale comprises a transparent

vertical strip of material attached to the tank and
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having graduated marks thereon at vertically spaced
intervals, said first scale part having a series of
graduated marks which decrease in magnitude from top to
bottom, and said second scale part having a series of
graduated marks which increase 1in magnitude from top to
bottom.

13. A system as set forth in claim 1 further

comprising a temperature sensor for sensing a temperature

indicative of the temperature of the liquid chemical 1in

the outfeed line.

14. A system as set forth in claim 13 further
comprising means for signalling an alarm at a location
remote from said enclosure in the event the temperature
sensed by said temperature sensor drops below a first

predetermined temperature.

15. A system as set forth i1n claim 1 further

comprising a temperature sensor located inside the tank.

16. A system as set forth in claim 15 further
comprising means for signalling an alarm at a location
remote from said enclosure in the event the temperature
inside the tank, as sensed by said temperature sensor,

drops below a second predetermined temperature.
17. A system as set forth in claim 1 further

comprising a shut-off valve in the infeed line located

outside the enclosure.

18. A system for monitoring use of a liquid

chemical, comprising:

at least two storage and dispensing systems;



10

15

20

25

E
[
¥

.f: Chet

CA 02130714 1997-01-24

22 NVI 4056
PATENT

a central station remotely located from the storage and

dispensing systems; and

a communications link interconnecting the storage and

dispensing systems and the central station;

wherein each of the storage and dispensing systems

comprises:

an enclosure formed at least in part by a leakprootf

liquid chemical containment structure;

an opening in the enclosure providing access to the

interior of the enclosure;

a closure for the opening movable between open and

closed positions;

a tank inside the enclosure for holding a supply of

the liguid chemical;

an infeed line for flow of liquid chemical 1nto the
tank:

an outfeed line for discharge of 1iquid chemical
from the tank;

a pump and associated equipment inside the enclosure
situated at a side of the tank on the inside of the
liquid chemical containment structure for pumping the

ligquid chemical from the tank wvia said outfeed line; and

a heater inside the enclosure for heating the

interior of the enclosure;
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a level sensor within the tank for sensing the level
of the liquid chemical in the tank, said level sensor
generating a level signal indicative of said level of the

liquid chemical;

at least one temperature sensor for sensing a
temperature indicative of the temperature of the liquid
chemical in the tank, said temperature sensor generating
a temperature signal indicative of the temperature of the
liquid chemical and indicative of operation of said

heater;

wherein said communications link comprises a transmitter
at each of the storage and dispensing systems for
generating communications signals representative of the

level signal and the temperature signal; and

wherein the central station comprises a receiliver for
receiving the communications signals, sailid station
monitoring the level of the liquid chemical as sensed by
said level sensor, said station monitoring the
temperature of the liquid chemical as indicated by said
temperature sensor, and said station monitoring operation
of said heater as indicated by said temperature sensor
whereby the level of the liquid chemical, the temperature
of the ligquid chemical and the operation of the heater

are monitored by the central station so that operators at

the central station can respond to a low level of liquid
chemical or a low temperature of the liquid chemical or a
malfunctioning heater in any of the storage and

dispensing systems.

19. A system as set forth in claim 18 further

comprising a metering device associated with the outfeed
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line for measuring the amount of liquid chemical

dispensed from the tank.

20. A system as set forth in claim 19 whereiln
the temperature sensor is positioned on said outfeed line

inside the enclosure.

21. A system as set forth in claim 18
comprising first and second temperature sensors, the
first temperature sensor being positioned on the outfeed
line and the second temperature sensor being positioned
ingide the tank, wherein the communications link
transmits signals representative of signals generated by
the first and second temperature sensors, and wherein the
central station monitors temperature as measured by the

first and second temperature sensors.

22. A system as set forth in claim 18 wherein
the enclosure has a lower part forming said liquid
containment structure, said lower part having a floor and
a side wall formation extending up from the floor, and
said enclosure having an upper part comprising a roof
over the ligquid chemical containment structure and side
walls extending down from the roof attached to the side
wall formation of the ligquid chemical containment
structure, the upper part having a side wall with said
opening therein, said tank having a height substantially
greater than the height of said side wall formation of
said liquid chemical containment structure, and said
enclosure being of sufficient size to permit a person to
service the pump and said associated equipment while

inside the enclosure at a location adjacent the pump.

23. A system as set forth in claim 18 wherein

the enclosure has a lower part forming said liquid
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chemical containment structure, said lower part having a
floor and a side wall formation extending up from the
floor, the side wall formation surrounding the tank and
being spaced therefrom to create a liquid chemilcal
containment space between the tank and the side wall
formation, said containment space being sized to contain
a volume of liquid chemical not substantially less than
the capacity of the portion of the tank above the side

wall formation of the containment structure.



215014

Patent H gents
Smart & Biggaz



21307314

Patent A gsnts
Smart & Bigga’t



2130 HH4

L] T——

Patent 04 95:'-’—’35
Smart & BL996W



215014

&G 34

AT T~ 7D L/LL TN

N\

N
S 3 3
Q \ N\
N X
rm O Q
NEER
WW N A

.

XN

7O FlLs THRNKE BN ONT 7D FLL T4

Q Q
.
N )
w :
Q \

DCUNINN ¢ A CUNINAN/ * Y UNTAAY » ADCINFINY o AICUNTANY

gDafgnf 04‘95)2&&

Smart & Bigga’i



215044

-
L B . S B “"‘“\_\" e

*
\\
N
\\
D\
T //"
. /./
t:, “-:-—.-1 ™ ol
- : 5 \!\ >
. [y p— -
)|
N S ”~
PRSI .
- -
e, - -
i _‘,.--"
v g st I .
4

S W W W W Wil R W vl T WA Y W WV W WA W TR WA WA, YR W, T Wl W R W, W W - . WS WA VR W, W S R v S, W W T A YR Sy T U WA N A R R T TR YR T W W, R W e W,

1]

. O
§ 3% Y

s Vi i “m Wie W . . 9

o 1]

O
p!

- e W W, R ER W . wlR

U711



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings

