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(57) ABSTRACT

A portable detection system (10) for hazardous materials
including explosives and infectious or hazardous biological
agents readily adapted to conventional mail collection boxes
(12), rural mailboxes (100), mailbags (40), and the like. The
system includes a fan (14) and a sensor (16). The fan (14)
provides sufficient airflow to circulate the air within a
mailbox such that the internal air after coming in contact
with the contents is directed the sensor for analysis. The air
quality can be determined visually (137), audibly (138), or
electronically (139). Consequently once such detection is
made and the air is verified as being safe, the contents can
be removed safely. If it is determined that the air contains
some type of hazardous material, further steps can be taken
to specifically locate the source of such hazardous material.
An alternative embodiment includes a filter (15) to improve
fan efficiency.
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HAZARDOUS MATERIAL DETECTION SYSTEM
FOR USE WITH MAIL AND OTHER OBJECTS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional application of U.S.
Nonprovisional application Ser. No. 10/282,868 (now U.S.
Pat. No. ), entitled “HAZARDOUS MATERIAL
DETECTION SYSTEM FOR USE WITH MAIL AND
OTHER OBIECTS” filed on Oct. 29, 2002, which claims
priority of Provisional Application No. 60/350,977, entitled
“HAZARDOUS MATERIAL DETECTION SYSTEM FOR
USE WITH MAIL AND OTHER OBJECTS?” filed on Oct.
29, 2001, and which both are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

[0002] This invention relates generally to the detection of
hazardous material, and, more particularly to a first line of
defense in the detection of hazardous material associated
with the collection or delivery of mail or other objects.

[0003] Recently there has been increased awareness of the
potential for large-scale introduction of hazardous materials,
that is, either explosives or infectious or hazardous biologi-
cal organisms to create chaos or to harm an intended set of
victims. One potential delivery method that terrorists or
other criminals utilize to deliver such hazardous materials is
through the mail or other form of a delivery. In so doing
damage, not only is damage incurred by the intended vic-
tims, but also to any set of potential victims that may be in
a position of handling such objects as the mail during the
delivery or distribution process.

[0004] There is currently technology available to law
enforcement organizations to detect the presence of both
explosive and infectious or hazardous biological threats.
Such test materials generally are sensitive to specific haz-
ardous materials and are utilized when directly put in contact
with such hazardous materials. To date, however, there is a
lack of early detection of such hazardous material especially
in the early phases of mail handling or processing. Addi-
tionally, there is a lack of detection at the rural mailbox or
home or office delivery point. Recently, a rash of pipe bombs
have detonated or been discovered undetonated in mail-
boxes. Several innocent people have been injured by these
pipe bombs. It is believed that in some instances these pipe
bombs are not even entering the postal system, but are being
directly delivered by the bomber to the addresses. Systems
in place today do not deal with detection prior to entering
into the formal distribution process or at the final destina-
tion. Thus, all along the distribution process potential non-
intended victims are being subjected to hazardous material
carried by, for example, letter or package mail or are lying
in wait for the unsuspecting resident to venture to the
mailbox for possibly the last time.

SUMMARY OF THE INVENTION

[0005] The present invention provides a hazardous mate-
rial detection system, which is capable of being used in the
early detection of such hazardous material. Although not
limited thereto its primary use may occur in the mail
collection system prior to the distribution of such mail or
other objects for its intended victims or use may occur at the
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final destination where the perpetrators have circumvented
the postal service making a personal delivery directly to the
intended victims. Such hazardous material may be in the
form of bio-chemical substances, such as anthrax, or explo-
sives. The advantages of the present invention are achieved
by the embodiments of the invention described below.

[0006] In the mail handling or distribution network it is
preferred that the hazardous bio-chemical agents or explo-
sives which may be contained within mail or packages are
detected at the collection point such as in mail collection
boxes or the like. There are a number of embodiments of the
present invention described in detail below to perform such
detection at an early stage and include, for example, detec-
tion systems capable of operating with bulk mail or other
such objects wherein the detection system is reusable, dis-
posable and/or removably affixed to a container. The detec-
tion system may also be in the form of a portable detection
system capable of being removably used with containing
means.

[0007] At the other end of the mail distribution network is
the resident or business that receives the mail or packages at
a remote, unsecure location, such as a rural mailbox. Por-
table detection systems similar to those disclosed for mail
collection boxes or the like are adaptable to rural mailboxes
or other remote, unsecure mail delivery points.

[0008] The detection systems may vary and can include
bio-chemical detecting agents that are capable of detecting
DNA sequence or protein unique to the bio-agent through its
interaction with test molecules. Further systems may involve
the utilization of biological tissue-based systems in which a
bio-agent or bio-toxin affects live cells causing them to
undergo some measurable response that can be detected.
Further detection can be by chemical mass spectrometry
methods that works by breaking down a sample into its
components and comparing their relative weights to those
known bio-agents and other molecules.

[0009] For a better understanding of the present invention,
together with other and further objects thereof, reference is
made to the accompanying drawings and detailed descrip-
tion.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0010] FIG. 1A is a sectional view of a conventional mail
collection box illustrating a preferred embodiment of the
present invention with the fan and filter unit being posi-
tioned within the mail collection box;

[0011] FIG. 1B is a partial sectional view of a conven-
tional mail collection box illustrating an alternative embodi-
ment of the present invention shown in FIG. 1A with the fan
and filter unit being positioned outside the mail collection
box;

[0012] FIG. 1C is a sectional view of a conventional mail
collection box illustrating another alternative embodiment
of the present invention shown in FIG. 1A with the fan and
filter unit being housed in one unit;

[0013] FIG. 1D is a schematic, pictorial representation of
the present invention used in conjunction with a business,
personal or private mailbox;
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[0014] FIG. 2A is a partial frontal sectional-view of a
conventional mail collection box illustrating a self-con-
tained and removable detection device and system of this
invention installed within the mail collection box;

[0015] FIG. 2B is a schematic, pictorial representation of
a collection container of the type shown in FIG. 1C in which
the detection device and system of this invention is self-
contained and removably installed within such a container;

[0016] FIG. 3 is a schematic, pictorial representation of a
bag or other type container of this invention and which
contains therein the detection system of this invention;

[0017] FIG. 4 is a sectional view of a collection vehicle of
this invention in which objects to be tested are placed therein
within the detection device and system contained with the
vehicle; and

[0018] FIG. 5 is a sectional view of a conventional mail
collection box illustrating an alternative embodiment of the
present invention shown in FIG. 1A with a compressed air
source positioned outside the mail collection box in place of
the fan.

DETAILED DESCRIPTION OF THE
INVENTION

[0019] One embodiment of the present invention is set
forth in FIG. 1A and can be used with bulk products or
objects such as mail. This embodiment of the invention is in
the form of a portable detection system 10 that can be readily
adapted to be used with a conventional mail collection box
12. As shown in FIG. 1A, the mail collection box 12 is
modified to contain a conventional fan 14 and a filter 15 used
in conjunction with a portable detection device 16.

[0020] The mail collection box 12 can be further modified
with holes, slots or the like located in the sidewalls to act as
an air inlet 11 or sensor outlet 13. The air inlet 11 forms a
fluid passage from the atmosphere outside the mail collec-
tion box 12 with the interior or chamber 17 of the mail
collection box 12. The air inlet 11 is optional when air
circulation within the mail collection box 12 is adequate to
sense particulates by the portable detection device 16. The
sensor outlet 13 forms a fluid passage from the chamber 17
to the atmosphere outside the mail collection box 12. The
sensor outlet 13 is sized to receive the portable detection
device 16 external to the mail collection box 12 (discussed
in detail below). Alternatively, the air inlet 11 and sensor
outlet 13 may include a conventional one-way valve or
equivalent to prevent air from uncontrollably entering or
leaving the chamber 17.

[0021] The fan 14 and portable detection device 16 are
powered by a conventional alternating (ac) or direct current
(dc) power source 19. The power to the fan 14 and portable
detection device 16 is activated by a conventional switch 23.
The switch 23 can be a keyed or keyless (remote) on-off
switch for extra security. It should be noted that switch 23
can be any switch known to one of ordinary skill in the art.
In the case where a battery is the power source 19, the
battery can be an integrated component of the fan 14 or
portable detection device 16 units operably connected to the
switch 23 and the fan 14 or the switch 23 and the portable
detection device 16. With the battery as an integrated
component of the units, the operator only needs to activate
the switch 23 without hooking up an auxiliary battery or
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other power source, thereby eliminating the requirement that
the operator transport the auxiliary battery or other power
source to a mail collection box 12. An additional advantage
of an integral battery is the flexibility when used in con-
junction with a keyless or remote switch. The operator can
conduct the air quality test a safe distance away from the
mail collection box 12. Once the air sampling is complete,
the fan 14 and portable detection device 16 can be shut off
ata distance allowing the disturbed air and particulates in the
chamber 17 to settle. In this instance, the risk of exposure to
hazardous agents to the operator is significantly reduced.

[0022] However, there are situations that warrant auxiliary
power sources, such as when battery life or power output is
inadequate. The situation may be further complicated when
replacing a battery in a fan 14 or portable detection device
16 requires the operator to enter into the chamber 17 prior
to air quality testing, thereby possibly exposing the operator
to hazardous agents. Also, it may be more difficult to gain
access to the fan 14 or portable detection device 16 when the
units are in the chamber 17. Alternatively, an ac or dc
connector (not shown) can be provided in conjunction with
or in place of the power supply 19.

[0023] The key or remote activated on-off switch provides
a level of security that only authorized personnel operate the
fan 14 or portable detection device 16. The additional
security measure not only reduces the risk of releasing
hazardous agents into the environment but also conserves
battery life and reduces maintenance. The key or remote
activated on-off switch can be adapted for used in a fan 14
and a portable detection device 16 that are either attached to
the interior or exterior of the mail collection box 12.

[0024] In an alternative embodiment illustrated in FIG.
1B, the fan 14 and the filter 15 are in fluid communication
with the interior or chamber 17 of the mail collection box 12
from the exterior of the box 12 through the air inlets 11 in
any of the side walls. The fan 14 and filter 15 can be
removably attached to the exterior of the box 12 by con-
ventional means adjacent to the air inlets 11. In this embodi-
ment, the fan 14 and the filter 15 blows air into the chamber
17 of the mail collection box 12. The fan 14 and the filter 15
are, preferably, installed only during the air quality analysis
process and then removed and stored.

[0025] The fan 14 and the filter 15 provide sufficient air
flow to circulate the air within the chamber 17 such that the
air, after coming in contact with the contents of mail
collection box 12, is directed to a portable detection device
16 in fluid communication with the chamber 17. In the
present invention, a hose or outlet 18 interconnects the
portable detection device 16 with the chamber 17 through
the sensor outlet 13. Particulates on the outer surface of the
contents become airborne particulates in the air stream
created by the fan 14 when agitated by the circulation of the
chamber air. Additionally, the air stream may be sufficient to
agitate the contents causing particulates contained within the
contents to be liberated into the air stream. The filter 15 is
removable for cleaning or replacement to assure efficient
performance of the fan 14. However, the filter 15 can be an
optional feature where the fan operation is hindered by
insufficient air mass flow due to unmanageable filter clog-

ging.

[0026] Prior to the removal of any objects or mail from
collection mail collection box 12, the fan 14 and portable
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detection device 16 are started. The portable detection
device 16 samples the air collected from within the chamber
17 with conventional type sampler units described below.
The portable detection device 16 includes a sample collec-
tion port 20 to receive sampled air from the mail collection
box 12 through the sensor outlet 13. The portable detection
device 16 further includes a filtered output port 22 to exhaust
cleaned sampled air into the surrounding environment. Con-
sequently once such detection or sampling is made and the
chamber air is verified as being safe, the contents of mail
collection box 12 can be removed safely. If it is determined
that the air within mail collection box 12 may contain some
type of hazardous material, an indication is given either by
an electronic signal or audio alarm or visual alarm or
combination can be generated by an alarm system 21 for
further steps to be taken to specifically locate the source of
such hazardous material.

[0027] As described above, a switch 23 turns on the fan 14
and portable detection device 16. The air can be sampled for
a predetermined time based on the manufacturer specifica-
tions of the conventional portable detection device. The
predetermined sampling time is, preferably, measured by the
operator. Alternatively, a timer 27 can be added to the
circuitry, as shown in FIGS. 1A and 1B, to precisely measure
the air sampling time interval and shut off the fan 14 and
portable detection device at the appropriate times.

[0028] FIG. 1C shows another alternative embodiment of
a contaminant detection system 30 for use in conjunction
with a mail collection receptacle 32 having a chamber 34 for
receiving deposited mail articles. System 30 is intended for
use with a standard mailbox having a user operated door 36
for receiving deposited mail articles. Closure of door 36 by
a user causes mail articles to slide down rear portion 41 and
to drop into a standard mail flat 25 after being deflected by
a slide for shield 38.

[0029] System 30 is adapted to be located outside of the
mail collection receptacle 32 and includes a mobile test unit
35. Test unit 35 is coupled to the chamber 34 by an inlet port
26 and an outlet port 13 affixed to the sidewall 7 of mail
collection receptacle 32. Ambient air within chamber 34 is
stimulated by fan 14, which forces air through inlet port 26
and through a distribution channel 28. Distribution Channel
28 includes one or more nozzles 29 which direct the incom-
ing air flow in the direction of any deposited mail to articles
located in mail flat 25. In the embodiment shown, nozzles 29
are directed downwardly from above mail flat 25. The
incoming air flow is thereby pressurized in one or more air
streams to provide more concentrated mixing action for any
particulate contaminants, located on deposited mail articles,
into the ambient air of chamber 34.

[0030] Once any particular contamination is mixed in the
ambient air of chamber 34, the air may then be tested for the
presence of such particulate contaminants. For this purpose,
ambient air is drawn from chamber 34 through outlet port 13
to air sampling unit 37. The collection of ambient air is
enhanced by a collection channel 31 having one or more
inlets 33 which collect air from different portions of chamber
34.

[0031] For the purpose of safety, it is desirable to avoid
distribution of ambient air from chamber 34 outside of mail
collection receptacle 32. For this purpose, air sampling unit
37 may be constructed as a closed loop system, in which air
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withdrawn from chamber 34 through output port 13 is
returned from air sampling unit 37 to inlet fan 14 as shown
by return conduit 39. Air that is returned in this manner is
preferably filtered first to prevent the spread of any particu-
late contaminants. A single power source and on-off switch
can be used to operate the fan 14 and air sampling unit 37
or each component can have its own power source and
switch. The power supply and on-off switch are similar to
those described above and known to one of ordinary skill of
the art.

[0032] Tt should be noted that the air inlet and sensor outlet
shown positioned near the bottom 8 and top 9 along the
sidewalls 7, respectively, can be positioned along any side-
wall 7 at any height, on the bottom 8, or the top 9 of the mail
collection box 12. The fan 14 and the portable detection
device 16 can be positioned internal or exterior the mail
collection box in any combination, such as fan 14 on the
exterior and the portable detection device 16 on the interior.

[0033] In order to obtain a clearer understanding of the
present invention it is first necessary to recognize that there
are a number of currently available systems including bio-
chemical systems, biological tissue-based systems and
chemical mass spectrometry systems which are available to
detect infectious or hazardous biological materials as well as
explosives. Any of these commercially available detection
systems that detect particulates typically ranging in size
from approximately 2 to 10 microns would be appropriate
for use a detection system. Examples of technologies and
systems for detection compatible with the present invention
include fluorescence aerosol particle sizing, flow cytometry,
and flame photometry (discussed in detail below).

[0034] Fluorescence aerosol particle sizing (FPS) is a
combination of Aerodynamic Particle Sizing technology and
fluorescence technology (UV-LIF) in a single system. Com-
mercial sources include Pacific Scientific Instruments (PSI),
TSI Particle Instruments, Bristol Industrial & Res Assoc.
LTD (BIRAL), and Computing Devices Canada.

[0035] Flow cytometry measures particle sizes and counts
particles in liquid suspensions through use of laser scatter-
ing. Typically, the sample is also treated with fluorescent dye
that reacts with biological material. Commercial sources
include Becton Dickerson, Coulter, Los Alamos Laborato-
ries, and Lawrence Livermore Laboratories.

[0036] Flame photometry, also known as flame atomic
emission spectrometry, for biological detection is based on
the phosphorous content of biological material that is visible
to flame photometry. Gas chromatography or gas-liquid
chromatography involves the principle that a gas passed
over a solid or liquid surface to which it has some tendency
to bind will be slowed compared to a gas which does not
bind. Commercial sources include Cy Terra Corporation.

[0037] The portable detection system 10 described above
for a conventional mail collection box can also be adapted
to, for example, a rural, personal, private or business mail-
box 100 as shown is FIG. 1D. The preferred embodiment of
the system 110 includes a fan 112, an optional filter 113, and
a sensor 114 with an alarm 115. For the preferred system 110
to operate effectively, the mailbox 100 can be modified with
an air inlet 116 and a sensor port 118. The air inlet 116 and
sensor port 118 may further include a conventional one-way
valve (not shown) to ensure air within the mailbox 100 is not
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released into the environment when the fan 112 and sensor
114 are not positioned over or within the air inlet 116 and
sensor port 118, respectively. A fan hose or like 120 and a
sensor probe, hose, or like 122 are conventionally connected
to or inserted into the air inlet 116 and the sensor port 118,
respectively. The sensor 114 may alternatively by equipped
with a blower 124 to draw the mailbox air into the sensor
114, therefore making the fan 112 optional. Similar to the
preferred embodiment of shown in FIG. 1A, a power source
connection or power source 126, preferably a battery, are
provided for the fan 112 and the sensor 114. A switch 117
and timer 127 may also be provided, similar to the embodi-
ment shown in FIG. 1A.

[0038] FIG. 2A represents a similar type mail collection
box 130 as shown in FIG. 1A. However, in this instance the
detection system 132 of the present invention is removably
incorporated within mail collection box 130. The fan 134
can be integral to the detection system 132, as shown in FIG.
2A. Prior to the removal of any of the contents of mail
collection box 130, a reading is taken of the air within the
chamber 17 of mail collection box 130 that has been
circulated by an internal fan 134 for sample collection.
Additional internal and/or external fans, as illustrated in
FIGS. 1A and 1B, can be attached or connected to the mail
collection box 130 to facilitate air flow to the detection
system 132, if necessary. Similarly to the system of FIG. 1A,
determination of the presence of hazardous material can be
made prior to the removal of the contents of collection
container 130. The reading of the air quality can be a visual
display 137 (for example, test strip or electronic display) or
audible alarm 138 (for example, an alarm) or electronic
transmission 139 (for example, a conventional transmitter
signals to a conventional remote receiver connected to a
conventional controller, such as a personal digital assistant
or the like). To observe the visual display 137 from the
exterior of the mail collection box 130, a window 131a is
placed in a sidewall 131 of the mail collection box 130. The
visual display 137 is positioned adjacent the window.

[0039] A conventional test strip, which relies upon an
anti-body, is generated from a particular bio-agent and will
bind to the bio-agent and nothing else. A bio-chemical
detector can exploit this phenomenon. Such antibody tests
have the added advantage of being able to detect both
microorganisms and infectious or hazardous biological tox-
ins, which carry no DNA. In such a case, antibodies are fixed
to a strip of cellulose on a plastic backing and can be used
to form a reaction between the antibody and the bio-agent
which causes colored lines to appear on the strip to indicate
the presence of the bio-agent. Such technology is currently
available from Tetracore, Inc. Further technology relying
upon upconverting phosphor technology is also available.

[0040] FIG. 2B illustrates a removable self-contained
detection device 210 for sample collection of a rural, per-
sonal, private, or business mailbox 212 or the like similar to
the invention illustrated in FIG. 2A. As described for the
mail collection box 130, the means for reading of the air
quality in the mailbox 212 can be a visual display 218, or
audible alarm 220 or an electronic transmitter 222. However,
the reading of the particulate concentration must be per-
formed without the reader opening the mailbox 212 as a
precaution to possible exposure to an infectious or hazard-
ous biological agent or the possible detonation of an explo-
sive device with a trigger mechanism, for example, sensitive
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to the slightest motion or light or sound. That means that the
visual reading of the air quality must be performed from the
exterior of the mailbox 212. To accommodate this require-
ment a window 214 is installed in a wall 216 of the mailbox
212 with, for example, a test strip 218 being removably
attached to the inside surface of the window 214. Similarly,
an LCD display or the like can replace the test strip 218 and
be positioned in or on the window 214.

[0041] FIG. 3 illustrates an embodiment of the present
invention in which the contents of a mail collection box or
the like has been removed to a test container 40 made up of
a bag or box. Container 40 may be transported to the point
of removal of the contents of the mail collection box 12 or
30 described above. The container 40 relies upon, for
example, a reacting test strip 42 within container 40 having
a transparent window 44 such that the hazardous agent
detector 42 can be seen from the outside of the container 40.
The container 40 includes a cutout 46 to form a viewing port
into the interior 48 of the container 40 from the exterior of
the container 40. The transparent window 44 is sufficiently
larger than the cutout 46 such that the transparent window 44
completely covering the cutout 46. The container 40 and
transparent window 44 are of compatible material to adhere
or join the transparent window 44 to the container 40,
thereby forming a sufficiently airtight seal around the cutout
46. A hazardous agent detector 42 is removably attached by
conventional means 49 to the interior of the container
adjacent to the transparent window 44. The hazardous agent
detector attachment means 49 may include a sleeve on the
interior side of the transparent window 44 or a pair of spring
clamps or tape or removable glue.

[0042] In operation, once mail or other objects to be tested
are placed in container 40, vibration or shaking of container
40 manually or by a mechanical system (not shown) con-
taminates the interior air of container 40 such that the
hazardous agent detector 42, for example a test strip, pro-
vides an indication of the presence or absence of hazardous
material being located within that container 40. Thereafter,
upon an indication of a safe container (presence of hazard-
ous material), the contents can be removed to a further
location for sorting. Upon the indication of an unsafe
container (presence of hazardous material) the contents can
also be removed to a further location for further testing prior
to sorting thereby preventing its contact with possible future
victims. As described above, alternative embodiments to a
test strip include a system that activates an audible alarm or
electronic signal for transmission to a monitoring station or
device.

[0043] A fourth embodiment of the present invention
relies upon the removal of the mail or objects for its analysis
in a portable unit 50 as shown in FIG. 4. The portable unit
50 may be in the form of a collection vehicle 52 or other
such movable container that contains therein a detection unit
54. This particular detection unit 54 includes in a test
chamber 56, an incoming mail chamber 60, and a detection
device 58 to make further tests on the mail or other objects
in order to make a determination of their condition prior to
the objects removal to another facility. The incoming mail
chamber 60 includes at least one door 64 to provide adequate
sealing to assure little or no contaminated air leaks outside
the detection unit 54 and to assure efficient air circulation
within the test chamber.56 such that the detection device 58
receives a sufficient air sample for testing. The detection
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device 58 is a conventional device similar to those described
above. A conventional power source 19, switch 23, and timer
27 can be incorporated into the system 50 as the control
system. The power source may include a power connection
to the electrical system of the vehicle 52.

[0044] In operation, the mail or objects are placed in an
incoming mail chamber 60 of the detection unit 54 for
controlled delivery of the mail or objects to the test chamber
56. The test chamber 56 includes at least one recirculating
fan 62 to agitate the air and loose substances within the test
chamber 56 such that the detection device 58 receives a
sufficient air sample for testing. Additionally, the vehicle 52
can be driven a distance to supplement the recirculating fan
62 or in place of the recirculating fan 62.

[0045] A further alternative embodiment of the present
invention includes a compressed air source as an alternative
to a fan 14 to create an air stream or flow within the chamber
17 of the mail collection box. The other system components
are the same as those described above and illustrated in FIG.
1A. As shown in FIG. 5, a compressed air source 72 is in
fluid communication with the chamber 17 through air inlet
11. The compressed air source 72 can be regulated to supply
the appropriate mass flow of air into the chamber 17 to
create an air stream to agitate particulates within the cham-
ber 17. Particulates are loosened from deposited objects, and
may be released from within the objects when the air stream
is strong enough to agitate the objects, as well as the air, to
be sampled by the portable detection unit 16. Switches 23,
power sources 19, and optional timers 27, similar to the
preferred embodiment illustrated in FIG. 1, are used to
control air stream and particulate detection device initiation.

[0046] 1t will now be apparent to those skilled in the art
that other embodiments, improvements, details, and uses can
be made consistent with the letter and spirit of the foregoing
disclosure and within the scope of this patent, which is
limited only by the following claims, construed in accor-
dance with the patent law, including the doctrine of equiva-
lents.

What is claimed is:

1. (canceled)

2. A method to detect hazardous materials within a
chamber of a mail collection receptacle comprising the steps
of:

sensing air in the chamber of the mail collection recep-
tacle for hazardous materials;

indicating when the presence of hazardous material within
the air of the mail collection receptacle is sensed; and

ceasing said step of sensing after an indication of the
presence of hazardous material within air of the mail
collection receptacle,

wherein said step of sensing ceases after a predetermined
time has elapsed without the indication of the presence
of hazardous material within the air of the mail collec-
tion receptacle.
3. (canceled)
4. A method to detect hazardous materials within a
chamber of a mail collection receptacle comprising the steps
of:

creating an air-stream in the chamber of the mail collec-
tion receptacle;
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using the air-stream for agitating and conveying particu-
lates within the mail collection receptacle;

sensing air in the chamber of the mail collection recep-
tacle for hazardous materials;

indicating when the presence of hazardous material within
the air of the mail collection receptacle is sensed; and

ceasing the air stream and said step of sensing after an
indication of the presence of hazardous material within
air of the mail collection receptacle; and

alternatively ceasing the air stream after a predetermined
time has elapsed without the indication of the presence
of hazardous material within air of the mail collection
receptacle.

5. (canceled)
6. (canceled)
7. (canceled)
8. (canceled)
9. (canceled)

10. A method to detect hazardous agents in a mail
collection receptacle comprising the steps of:

depositing mail articles within the mail collection recep-
tacle;

agitating the mail collection receptacle;
sensing for the presence of hazardous agents; and

indicating the presence of hazardous agents in the mail
collection receptacle when such agents are sensed,

wherein said agitating step comprises the steps of picking

up and shaking the mail collection receptacle.

11. The method as defined in claim 13, wherein said
agitating step comprises the step of depositing mail articles
within the mail collection receptacle.

12. A method to detect hazardous agents in a mail
collection receptacle comprising, the steps of:

depositing mail articles within the mail collection recep-
tacle;

agitating the mail collection receptacle;
sensing for the presence of hazardous agents; and

indicating the presence of hazardous agents in the mail
collection receptacle when such agents are sensed,

wherein said indicating step comprises changing in color
of a test strip.
13. A method to detect hazardous agents in a mail
collection receptacle comprising the steps of:

depositing mail articles within the mail collection recep-
tacle;

agitating the mail collection receptacle;
sensing for the presence of hazardous agents; and

indicating the presence of hazardous agents in the mail
collection receptacle when such agents are sensed,

wherein said indicating step comprises sounding of an
audio alarm.
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14. A method to detect hazardous agents in a mail
collection receptacle comprising the steps of:

depositing mail articles within the mail collection recep-
tacle;

agitating the mail collection receptacle;
sensing for the presence of hazardous agents; and

indicating the presence of hazardous agents in the mail
collection receptacle when such agents are sensed,
wherein said indicating step comprises transmitting a
signal to a remote monitoring station.
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15. The method as defined in claim 9A method to detect
hazardous agents in a mail collection receptacle comprising
the steps of:

depositing mail articles within the mail collection recep-
tacle;

agitating the mail collection receptacle;
sensing for the presence of hazardous agents; and

indicating the presence of hazardous agents in the mail
collection receptacle when such agents are sensed,

wherein the method is carried out in a vehicle.

#* #* #* #* #*



