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ZARD MATERIAL NTATNMENT SYSTEM

BACKGROUND OF E N

The present invention relates generally to
hazardous material containment systems, and more
particularly to an apparatus for containing a hazardous
material as it is loaded into or unloaded from a bulk
shipping container such as a tanker truck or a railroad
tanker car.

The transportation and handling of hazardous
materials, such as chlorine in its liquid or gaseous
forms, presents many well known health and
environmental dangers. Despite these dangers, many of
the methods currently used to control such a leak are
either prohibitively expensive, or ineffective in
certain circumstances. As a result, the failures of
systems associated with bulk shipping containers have
produced many damaging hazardous material leaks.

One device currently used to control
hazardous material leaks is ah excess flow check valve.

Such a valve stops material flow from a container when
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the flow rate is above a predetermined limit, known as
the excess flow check valve set point. While excess
flow check valves are effective in many circumstances,
a large release can still occur if the flow rate of a
leak is less than the excess flow check valve set
point.

Another device used to control hazardous
material leaks is a remotely mounted and activated
shutoff valve. Such a valve may be used by itself, or
in combination with one or more hazardous materials
sensors. If a leak is detected, the sensors generate a
signal causing the remote valve to close. A major
drawback to this arrangement is that a leak may bypass
a sensor location, and thus go undetected for some
period of time. Also, there is no way to neutralize
material released before the remote valve is closed.

Finally, the most effective of the prior
techniques for controlling hazardous material leaks is
the complete enclosure of a shipping container inside
an environmentally sealed structure. Sensors and
remote shutoff valves can be provided within the
structure itself, allowing detection and complete
containment of a hazardous material leak.

One of the drawbacks of such an arrangement
is that in the event of a hazardous material release,
the volume of air that must be controlled (absorbed or
neutralized) is quite large. Therefore, neutralizing

the leaked material requires a very large and expensive
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control system. Environmentally sealed structures are
also quite expensive and immobile. Therefore,
hazardous material users cannot always load or unload
material into or from shipping containers in a safe
manner.

SUMMARY OF THE INVENTTON

Accordingly, an object of the present
invention is to provide a portable apparatus for the
containment of hazardous material leaks which occur as
a shipping container is loaded or unloaded.

The present invention includes a removable
dome placed over a shipping container's inlet or outlet
valve, a means for maintaining a partial vacuum within
the dome, a vacuum gauge, a hazardous material sensor,
and a remotely controlled valve responsive to signals
generated by the vacuum gauge and hazardous material
sensor so that the flow of material can be stopped if a
leak or loss of vacuum is detected.

Additional objects and advantages of the
invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the invention
may be realized and obtained by means of the
instrumentalities and combinations particularly pointed

out in the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are
incorporated in and constitute a part of the
specification, schematically illustrate a preferred
embodiment of the invention and, together with the
general description given above and the detailed
description of the preferred embodiment given below,
serve to explain the principles of the invention.

FIG. 1 is a perspective view showing one
portion of the present invention as used with a
railroad tanker car.

FIG. 2 is a schematic cross sectional view
showing one portion of the present invention.

FIG. 3 is a schematic cross sectional view of
the present invention as used with a separate

evaporator and control device.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference will now be made in detail to a
preferred embodiment of the invention, which is a
hazardous material containment system. An example of
the preferred embodiment is illustrated in the
accompanying drawings. In this description, gaseous
and liquid Cl, is used as an example of a hazardous
material controlled and contained by the present
invention. While the invention will be described in
conjunction with that preferred embodiment, it will be
understood that it is not intended to limit the
invention to one preferred embodiment, or to one
specific hazardous material. On the contrary, it is
intended to cover alternatives, modifications, and
equivalents as may be included within the scope of the
invention as defined by the appended claims.

Referring now to the drawings, wherein like
components are designated by like reference units, FIG.
1 is a perspective view showing a portion of a
hazardous material containment system (HMCS) according
to a preferred embodiment of the present invention.
The HMCS is designated by general reference numeral 20.

In the preferred embodiment, HMCS 20 is in
the form of a removable translucent fiberglass dome 22
having a bottom seal 24 designed to fit on a shipping
container 26. Dome 22 may be held on shipping
container 26 by straps 30, or by any other means for

securing dome 22 to shipping container 26. Seal 24 and
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straps 30 create an air tight seal between dome 22 and
shipping container 26.

Dome 22 also ihcludes one or more doors 28,
preferably made of self-sealing fabric, to allow access
to the interior of dome 22. Dome 22 may also include
one or more transparent windows 29, which allow the
interior of dome 22 to be viewed. Preferably, windows
29 are made of a soft material that can be cut with a
knife in the event of an emergency.

Referring now to FIG. 2, a schematic cross
sectional view of HMCS 20 and shipping container 26 is
shown. Shipping container 26 includes an angle valve
30 used to load or unload a hazardous material (such as
Cl,) into or from shipping container 26. Angle valve
30 is typically connected to an excess flow check valve
32, which is used to prevent rapid leaks from shipping
container 26.

Dome 22 includes an automatic or remotely
controlled shutoff valve 34 responsive to signals
generated by one or more hazardous material sensors 36
or vacuum gauges 38 mounted within dome 22. Valve 34
may also be responsive to signals generated by other
sources to be discussed further below. Sensors 36,
gauges 38, and other signal sources are all coupled to
valve 34 via signal bus 58. Dome 22 also includes an
air inlet butterfly valve 44, and may include a
television camera 46, which allows the interior of dome

22 to be viewed remotely.
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During the unloading process, material flows
from shipping container 26 through valves 30, 32, and
34, and into an internal flow pipe or hose 40.

Material then flows away from dome 22 via an external
flow pipe or hose 42. A vent hose 43 is also connected
to dome 22. Vent hose 43 is used to partially evacuate
the interior of dome 22, and to remove any leaked
hazardous material vapors from the interior of dome 22.

Referring now to FIG. 3, the use of dome 22
in combination with an environmentally sealed
evaporator platform 50 and scrubber 60 is shown.
Evaporator platform 50 is used to change Cl, from its
liquid phase to its gas phase.

Material flows through external flow hose 42
and into aﬁ evaporator flow pipe or hose 48 within
evaporator platform 50. Vent hose 43 is connected to
the interior of evaporator platform 50, placing the
interiors of platform 50 and dome 22 in vacuum
communication.

Evaporator platform 50 includes an evaporator
52 and an evaporator container 54, both of which are
well known to those skilled in the art. Also included
inside platform 50 are one or more hazardous material
sensors 36 and vacuum gauges 38. Sensors 36 and gauges
38 operate identically to those described above with
respect to FIG. 2, and are also connected to signal bus

58.
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A vent hose 56 is connected to the interior
of platform 50, and is used to place the interior of
platform 50 in vacuum coﬁmunication with a control
device 60. In a preferred embodiment, control device
60 is a ferrous scrubber capable of absorbing Cl, gas.

Control device 60 operates under negative
pressure, which creates a partial vacuum within
evaporator platform 50 and dome 22. The maximum vacuum
pressure provided by control device 60 is preferably 10
inches of water relative to the ambient pressure. By
generating this vacuum, control device 60 pulls in any
hazardous material vapors leaked in dome 22 or platform
50.

Control dévice 60 also includes a status
monitor 62 which is coupled to signal bus 58. 1In the
event of a failure or malfunction within control device
60, status monitor 62 will generate a control signal.
This control signal is transmitted over signal bus 58
to valve 34 (see FIG. 2), and either causes valve 34 to
close, or prevents valve 34 from opening.

A predetermined vacuum level must be
maintained within dome 22 and platform 50 for valve 34
to be opened. Otherwise, one or more vacuum gauges 38
will generate a control signal, transmitted over signal
bus 58, that will either close valve 34, or prevent
valve 34 from opening.

Dome 22 allows for rapid leak detection

because of the relatively small space enclosed by dome
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22 and container 26. Any leaked material will rapidly
reach a sensor 36 within either dome 22 or platform 50.
Sensors 36 will then generate a control signal,
transmitted over signal bus 58, that closes valve 34,
as described above. This rapid response limits the
volume of material leaked from container 26.

Therefore, control device 60 need only be powerful
enough to absorb or deactivate the largest amount of
the hazardous material that could have escaped before
valve 34 closes. Sensors 36 can be monitored either
manually or automatically to determine when all of the
escaped hazardous material has been removed. After the
concentration of hazardous material has been reduced to
acceptable levels, the source of the leak can be
corrected.

The operation of dome 22, platform 50, and
control device 60 may be controlled remotely through
the use of a computing device or controller 70 such as
a microcomputer or a dedicated microcontroller. HMCS
20 may also incorporate a visual and/or audible alarm
system that indicates when a leak, loss of vacuum, or
control device failure has occurred.

| It will be understood by those skilled in the
art that evaporator platform 50 need not be used during
the operation of the present invention. For example,
during the loading process, flow hose 42 may be
directly connected to a source of liquid Cl,, and vent

hose 43 may directly connect control device 60 and dome
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22. Also, an evaporator may not be needed when a
hazardous material other than Cl, is being unloaded.

However, HMCS 20 must always be used with control

'device 60 so that any leaked material may be absorbed

or deactivated.

The present invention has been described in
terms of a preferred embodiment. The invention,
however, is not limited to the embodiment depicted and
described. Rather, the scope of the invention is

defined by the appended claims.
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WHAT IS CLAIMED IS:

1. An apparatus for containing hazardous material
leaks from a shipping container, said shipping
container having a first valve allowing the hazardous
material to flow into and out of said shipping
container, said apparatus comprising:

a removable dome having an open bottom shaped
to fit over said container;

sealing means for creating an air-tight seal
between said dome and said container;

means, in vacuum communication with the
interior of said dome, for maintaining at least a
partial vacuum within said dome and for neutralizing
said hazardous material;

first detector means, mounted within said
dome, for detecting the presence of said hazardous
material and for generating a first control signal in
response thereto; and

a remotely controlled shutoff valve connected
to said first valve, coupled to said first detector
means, and responsive to shut off the flow of the
hazardous material when said first control signal is

generated.

2. The apparatus of claim 1 further including second
detector means, mounted within said dome, for detecting
a loss of said partial vacuum and for generating a

second control signal in response thereto.
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3. The apparatus of claim 2 wherein said shutoff
valve is also responsive to shut off the flow of the
hazardous material when said second control signal is

generated.

5 4. The apparatus of claim 1 further including a hose,
connected to said remotely controlled valve and
extending through said dome, for directing the flow of
said material between said shipping container and a

second container external to said dome.

10 5. The apparatus of claim 4 wherein said second

container is an evaporator.

6. The apparatus of claim 5 wherein said second
container is mounted within an environmentally sealed

third container.

15 7. The apparatus of claim 6 further including means,
in vacuum communication with the interior of said third
container, for maintaining a partial vacuum within said
third container and for neutralizing said hazardous

material.

20 8. The apparatus of claim 7 further including means,
mounted within said third container and coupled to said

remotely controlled valve, for detecting the presence
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of said hazardous material and for generating a third
control signal in response thereto.

9. The apparatus of claim 8 wherein said shutoff valve
is also responsive to shut off the flow of the
hazardous material when said third control signal is

generated.

10. The apparatus of claim 1 wherein said means for
maintaining a partial vacuum within said dome and for
neutralizing is a scrubber operating under negative

pressure.

11. The apparatus of claim 10 wherein said scrubber
further includes a means for generating a fourth
control signal in response to a malfunction of said

scrubber.

12. The apparatus of claim 11 wherein said shutoff
valve is also responsive to shut off the flow of the
hazardous material when said fourth control signal is

generated.

13. The apparatus of claim 7 wherein said means for
maintaining a partial vacuum within said third
container and for neutralizing is a scrubber operating

under negative pressure.
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14. The apparatus of claim 13 wherein said scrubber
further includes a means for generating a fifth control

signal in response to a malfunction of said scrubber.

15. The apparatus of claim 14 wherein said shutoff
valve is also responsive to shut off the flow of the
hazardous material when said fifth control signal is

generated.

16. The apparatus of claim 1 wherein said dome is made

of translucent material.

17. The apparatus of claim 16 wherein said translucent

material is fiberglass.

18. The apparatus of claim 1 wherein said dome

includes a door.

19. The apparatus of claim 18 wherein said door is

made of self-sealing fabric.

20. The apparatus of claim 1 wherein said dome

includes a transparent window.

21. The apparatus of claim 20 wherein said window can

be cut with a knife.
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22. The apparatus of claim 1 further including a

television camera mounted within said dome.
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