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DURABLE ASSET MANAGEMENT TAG

{0001} This application claims the benefit of] and for the United States is a
continuation-in-part of, U.S. Patent Apphication Serial No. 15/422 371, filed February 1, 2017
and enditled “Duarable Asset Management Tag,” the entire disclosare of which is hereby

meorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention
{0602} The present invention relates generally to a tracking system for durable assets
such as personal weapons, and more specifically to a system including a durable asset tag
which can be provided as a structural compounent of the durable asset and which includes an

RFID transponder capable of wireless communication for uniquely identifying the durable

asset.
Description of the Prior Art
{8603} Systems for tracking durable assets using RFID transponders are known in the

prior art. One such system is disclosed m U5, Patent Application Publication No.
2005/0262751, in which a passive-type RFID transponder is mounted within a personal
weapon and is used to track the issuance of the personal weapon to an individual person.
Another such system 13 disclosed in U.S. Patent Application Publication No. 2006/0208837,

which generally describes the RFID transponder being embedded n a durable asset.
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SUMMARY OF THE INVENTION

{0004} The mvention provides for a durable asset tag including an RFID transponder
that can be provided as a structural component of a durable asset, such as a personal weapon.
The durable asset tag of the present invention provides for RFID tracking of the durable asset
and can be casilv mstalled m an externally exposed cavity of a durable asset in place of an
existing component, without the need for a time-intensive tear-down of the durable asset, and
without requiiring the durable asset to be otherwise modified in any way. The durable assct
tag can be casilv swapped out for a different durable asset tag or for a non-RFID replacement
component. By placing the RFID transponder within a removable durable asset tag, the RFID
transponder can be protected from physical damage and from chemical agents such as
cleaning solvents. It also allows for durable asset to be wirclessly identified without altering
the military specification, structural imtegrity, assembly, or maintenance of the durable asset.

HEEERY The invention also provides for a method for a tracking system which inchides
mserting an RFID transponder within a plug of electrically insulating material, and inserting
the plug together with the RFID transponder within a cavity of a metal body of the durable
asset tag, and scaling the cavity with the plug disposed therein with a covering, which
functions to sccure the plug and the RFID transmitter within the body and to prevent the
mtrusion of contanuinants. The invention also provides for a method of associating one or
more unique identifiers with a durable asset, meluding a second unigue identifier of an RFID
transponder imstalled within the durable asset, and for storing the association in a database.
This allows for a tracking system that can wirclessly identify the durable asset, to receive
mformation about it, and to check m and check out the durable asset by recording its
association with a third unigue identifier of a person to whom the durable assct is checked in

or checked out.

b
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BRIEF DESCRIPTION OF THE DRAWINGS
{8006} These and other advantages of the present invention will be readily
appreciated, as the same becomes better voderstood by reference to the following detailed
description when considered in connection with the accompanying drawings, wherein:
[B007] FIGS. 1 and 2 are block diagrams of a tracking system according to an
crbodiment of the subject invention;
{0608} FI1(3. 3-5 are schematic diagrams of storage media and data structures stored
thercin according to an embodiment of the subject invention;
HEEDS FIG. 6 is a block diagram of an identification card according to an
embodiment of the subject invention,
{6010} FIG. 7 1s diagram of a personal weapon that has been modified with a durable
asset tag according to an embodiment of the subject mvention;
{6611} FIG. 8 is a cross-section of a durable asset tag according to an embodiment of
the subject invention;
{661 2] FIG. 9 is a cross-section of a durable asset tag according to another
embodiment of the subject invention;
[6613] FIG. 10A is a cross-section of a durable asset tag according to stilf ancther

embodiment of the subject invention;

{0014 F1G. 108 1s an cnlarged cross-section of an the durable asset tag of FIG. 104;
HEHRY FIG. 11A is a cross-section of a plug for the durable asset tag of FIG. 10A;
08016} FIG. 11B is a top view of the plug of FIG. 11A;

16617} FIG. 11C is a bottom view of the plug of FIG. 11A

[06618] FIG. 12 is a flow chart of a method for associating unigue identificrs with a

durable asset according to an aspect of the subject invention;
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{8019} FI1GG. 13 is a flow chart of a method for tagging a durable asset according to an
aspect of the subject invention;

[6620] FIG. 14 15 a block diagram of a method for checking out a durable asset
according to an aspect of the subject invention; and

{6021} FIG. 13 1s a block diagram of a method for checking in a durable asset

according to an aspect of the subject invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

6022} Referring to  the drawing figures, wherein bike numerals indicate
corresponding parts throughout the several views, an embodiment of a tracking svstem 20 for
durable assets such as personal weapons 22 s generally shown in FIGS. 1-9, 10A-10B, 11A-
HC, and 12-15. A personal weapon 22 is defined herein as a weapon capable of being
carried by an individual person. Examples of personal weapons tnclude but are not linited to
rifles, pistols, shotguns, other types of firearms, knives, bayonets, grenades, and so on.
Personal weapons may also melude non-lethal weapons and defensive devices including but
not limited to Tasers, stun guns, pepper spray dispenscrs, tear gas canisters, handeuffs,
nightsticks, and batons. The personal weapon 22 may have a serial number 24 imprinted
thereon and unique to that specific personal weapon 22 among all other personal weapons 22
having the same manufacturer and model. The personal weapon 22 may be associated with a
first unigque identifier 26 1n the form of a string of characters which is globally unique and
snambigaocus for distinguishing the personal weapon 22 from all other hike and anlike items.
The first unique dentifier 26 may be, for example, a U8, Department of Defense (DoD)
standard Unique tem Identificr (UL,

j6823] The tracking system 20 may include an RFID transponder 28, which may be a

passive RFID device that is externally powered and has a second unique identifier 30 which



WO 2018/144341 PCT/US2018/015477

is machine readable by radio frequency and which may be physically mounted within the
personal weapon 22, The second unigue identifier 30 may be the same as the first unique
wdentifier 26. Alternatively, the second unique identifier 30 may be different from the first
uniguie identifier 26, and may be a shortened or compressed version thereof.  Such an
arrangement may be used, for example where the RFID transponder 18 not capable of sioring
the entire first unique identifier 30 duc to identificr size hmitations. The second unique
wentifier 30 may also be entirely different from the first unique identifier 26 and be
associated therewith by reference to a mapping database or bv other means. The RFID
transponder 28 may be, for example, Hitachi Model No. IMS-PKZ3523, having dumensions of
25 mmx 2.5 mmx 0.4 mm.

[0024] The tracking system 20 may melude an identification card 32 associated with
an mdividual person who the personal weapon 22 may be checked out to or checked in from.
The identification card 32 mayv bave a machine-readable third unigue identitier 34 associated
therewith and may be, for example, a U.S DoD Common Access Card (CAC) with an
mtegrated circuit chip 36 including a first storage medium 38 being computer-readable non-
transitory storage and holding the third uniguc identifier 34.

[6025] As shown in FIGS 1-3, the tracking systema 20 may nclude a first database 40
storing a plurality of first entries 42, cach of which corresponds to a physical item. The first
ong of the first entrigs 42 n the first database 40 may be asseciated with the personal weapon
22 and may mchude the first unigue identifier 26 and background data 44 about the personal
weapon 22, which may mclude, for example, a serial number 24, a make, a model, a
manufacturer name, and/or an acquisition date. The first database 40 mayv be located on a

second storage medium 46 being a computer-readable non-transitory storage medium.

(3]
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8026} As shown i FIGS 1-3, the tracking system 20 may mchide a second database
4% which may be an Arsenal Inventory Management (AIM) database. As shown in FIG. 4,
the second database 48 may be located on a third storage medium 306 which may be a
computer-readable non-transitory storage medium, with the sccond database 48 storing a first
plurality 32 of second entries 34, with each of the sccond entries 34 comesponding to a
specific individual item and including the first unigue identifier 26 and the sccond unique
identifier 30, cach associated therewith.

16627} As shown in FIGS. 1-2, the tracking svstem 20 may mclude an AIM mterface
terminal 56, which can be a portable clectronic device such as an 1Pad, tablet, smart phone, or
other device, and which is capable of securely communicating with the second database 48,
As shown in FIG. 5, the portable electronie device may inchide a fourth storage medium 58
being a computer-readable non-transitory storage medium, which may store a third database
60 holding a second plurality 62 of the second entrics 54 being a subset of the first plurality
52 of the second entries 54 m the second database 48. The AIM mterface terminal 36
mehudes a display screen 64 for communicating mformation to a user, and a user input device
66 such as a touch screen. The AIM mtertace terminal 56 may also include and a smart card
mterface 68 for reading the third unique identifier 34 from the integrated circuit chip 36 in
order to uniguely identify the individual person who the personal weapon 22 1s to be checked
out to or checked 1n from. Such smart card interface 68 may include, for example, a TSS-PK.
series 1Pad reader from Thursby Software Systems, Inc.

{6028} As shown in FIG. 1, the tracking system 20 may include an access point 70 n
the form of a wireless router providing a first seccure connection 72 for transmitting data
between the AIM interface terminal 56 and one of the first database 40 or the second database
48. The first secure connection 72 may be, for example, a Wi-Fi connection or a cellular data

connection.

6
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{80629} As shown in FIG. 1) the tracking system 20 may also include a secure cloud
service 74 including a fifth storage medium 76 being a compuier-readablc non-transitory
storage medium and being distributed among one or more physical devices for temporarily
storing coptes of the data bemng sent to or read from the AIM mterface terminal 56, The
cloud service 74 may be, for example, a hosting enclave approved by the US. DoD or
another government department or agency. The system may include any combination of a
second secure connection 78 for transmitting data between the access point 70 and the cloud
service 74, a third secure connection 80 for transmitting data between the cloud service 74
and the first database 40, and a fourth secure connection 82 for transmutting data between the
cloud service 74 and the second database 48, Any or all of the secure connections 72, 78, 80,
32 may be secured using the HTTPS standard. Any or all of the secure conmections 72, 78,
80, 82 may also be secured in part or in whole using public key encryption.

[0030] The tracking svstem 20 may also include a durable asset tag 84, 84', 84"
mcluding the RFID transponder 28, The durable asset tag 84, 84, 84" is preferably an
assembly-level component of the personal weapon 22 which preferably remains stationary as
the personal weapon 22 is used. Such use mchudes, for example where the personal weapon
22 is a fircarm, finng and cycling between shots. The durable asset tag 84, 847, 84" may be
cyhindrical and may be installed within an esternally exposed cavity of the personal weapon
22 1o a single-step operation, meaning that it can replace a standard (original) component of
the personal weapon 22 which is externally exposed and which has been removed, and that
the process of nstalling the darable asset tag 84, 84°) 84" in place of the standard component
of the personal weapon 22 can be accomphlished in a single step. The single step may be, for
example, screwing, pounding, pressing, or otherwise installing the durable asset tag 84, 847,
84" The single step may be the same as the step of installing the original component of the

personal weapon 22 which the durable asset tag 84, 847, 84" replaces. The same tools and
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procedures may be used to install the durable asset tag as the component it replaces.
Therefore, the assembly, manufacture, use, and maintenance of the personal weapon 22 may
be the same as it would be without the use of the durable asset tag. With the exception of the
durable asset tag 84, 84', 84" the personal weapon 22 may be entirely unmodified from its
factory condition and may mamtain its specification, certification, and/or rating, as well as its
original appearance.

{8031} As shown in FIG. 7, the personal weapon 22 tvpically mcludes two or more
externally exposed cavities. Therefore, the tracking svstem 20 may also include two or more
durable assct tags 84, 84', 84", cach including its own RFID transponder 28, and with cach of
the durable asset tags 84, 84, 84" disposed in a respective different one of the externally
exposed cavities of the personal weapon 22, In other words, a personal weapon 22 may
mclude two or more durable asset tags 84, 84', 84" at the same time. Using two or more two
or more durable asset tags 84, 84', 84" in the personal weapon 22 at the same time can
provide several different advantageous results, For example, it can provide redondancy in
case one of the RFID transponders 28 fails. It can also provide enhanced security with
redundant ones of the durable asset tags 84, 84', 84" in case one or more of the durable asset
tags 84, 84, 84" is purposely or accidentally removed or rendered inoperative, for example,
by being damaged or by being covered by a shielding matenial that blocks the radio frequency
{R¥F) radiation to or from the RFID transponder 28. The use of two or more durable asset
tags 84, &4', 84" in the personal weapon 22 can also improve reading of the second unique
wentifier 30 from the personal weapon 22 by providing additional RFID transponders 28
disposed therein. This may enable an RFID reader 98 with fewer and/or smaller first
antennas 104 to be used and/or may improve the probability of successfully reading the
second unique identifier 30 by presenting multiple different RFID transponders 28 at

different locations and/or onentations for the RFID reader 98 {o interrogate.
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{6632} According to an aspect, each of the RFID transponders 28 in the plurality of
durable assct tags 84, 84/, 84"disposed in the personal weapon 22 may have the same second
unique identifier 30 as all of the other ones of the RFID transponders 28 in the plurality of
durable asset tags 84, 84', 84" disposed in the personal weapon 22, In other words, all of the
RFID transponders 28 disposed in a given personal weapon 22 may have the same second
vnigue identificr 30, Alternatively, cach of the RFID transponders 28 disposed in a given
personal weapon 22 may have a different second anique identifier 30. A single second
umique dentifier 30 may simphify tracking and storage by allowing a 111 association of the
second unigue identifier 30 to a given first unique dentifier 26 of the personal weapon 22.
[6633] The vse of different second unique identificrs 30 in each of the RFID
transponders 28 i a given personal weapon 22 may be required and/or be preferable, for
example, where RFID transponders 28 arc available only or at a reduced cost with differont
second umique identifiers 30. The use of different second unique identifiers 30 in different
RFID transponders 28 within the same personal weapon 22 may also be advantageous for
reasons, such as for allowing replacement of one of the durable asset tags 84, 84', 84" {e.g., n
case of a failure) without requiring all of the durable asset tags 84, 84, 84" in that personal
weapon 22 to be replaced and withowt requiring a new durable asset tag 84, 84’ 84”0 be
acquired or programmed with a second unique 1dentifier 30 that matches the second anique
identificr 30 of the other one or ones of the durable asset tags 84, 84', 84" not requinng
replacement.

[8034] The uvse of multiple durable asset tags 84, 84", 84" in the same personal
weapon 22 as described above may be applied {o other types of durable assets, mcluding, for
example, optics devices such as might vision goggles and weapons scopes, man-portable, and

man-packable ttems, and larger ttems such as vehicles, trailers, and gencrators.
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{8035} According to an aspect, and as shown in FIGS. 7-9 and 10A | the durable assct
tag 84, 84', 84" may be a pin, scrow, bolt, or other fastener for joining together two or more
assembly-level components of the personal weapon 22, The durable asset tag 84, 847, 84"
may be, for example, a buttstock slide lock pin 86, a takedown pin 88, a pistol grip screw 90,
a pivot pin 92, a forward grip pin 94, or a front sight pin 96. By placing the RFID
transponder 28 within a removable durable asset tag 84, 84/, 84", the RFID transponder 28
may be protected from physical damage and from chemical agents such as cleaning solvents.
It also allows for the personal weapon 22 to be wirelessly identified without altering the
military specification or the structural integrity of the personal weapon 22. These are moerely
tHustrative examples, and the durable asset tag 84, 84, 84" may take other forms which may
depend on the type and model of personal weapon 22 nto which it is to be nstalled.

{8036} As shown in FiG. 2, the tracking system 20 may include an RFID reader 98
capable of reading the second umique identificr 30 from the RFID transponder 28 in the
durable asset tag 84 via a first wireless data connection 100 which 1s an RF data connection.
The RFID reader 98 may communicate the second unique identifier 30 to the AIM interface
terminal 56 using a sccond wircless data connection 102, which may be, for example, a
Bluctooth connection.  The RFID reader 98 may include a first antenna 104 for
communicating with the RFID transponder 28.

{6037 The first wireless data connection 100 between the RFID transponder 28 and
the RFID reader 9% may require physical contact between the personal weapon 22 and the
first antenna 104 of the RFID reader 98, Altematively, the first wircless data connection 100
between the RFID transponder 28 and the RFID reader 98 may be capable of cornomunicating
over a distance scparating the personal weapon 22 and the first antenna 104 of the RFID

reader 98.

10
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{8038} As shown in FIG. &, the durable asset tag 84 may be made of metal (such as
steel} and may include a body 83 having a head 106 a head as a wider portion at one end
thereof. and which is exposed with the durable asset tag 84 nstalled in the personal weapon
22. The durable asset tag 84 may defing a first cavity 108 which may be generally cylindrical
for holding the RFID} transponder 28 and which is exposed with the durable assct tag 84
mstalled 1 the personal weapon 22, The body 835 may be, for example, 1,157 long and
0.2708” in diameter, with a head 106 being 0.16” high and 0.4333” 1n diameter. The first
cavity 108 may be, for example, 0.18757 m diameter and 0.1969” deep. The RFID
transponder 28 may be secured m the first cavity 108 of the durable assct tag 84 by a first
coating 110 of nonconductive material such as epoxy. The first cavity 108 of the durable
asset tag 84 may be lined with a covering of non-conductive material, such as, for example, a
nonconductive resin for shielding the RFID transponder 28 from electromagnetic interference

NFE

from the metal body 85, 85, 85" of the durable asset tag.

{80639} As shown m FIG. 9, the durable asset tag 84" may mstead define a second
cavity 112 opposite the head 106 which mav be generally cvlindrnical for holding the RFID
transponder 28 and which may defintte a first internal thread 114, The second cavity 112
may be, for example, 0.18757 in diameter and 0.19697 deep. The RFID transponder 28 may
be disposed in the second cavity 112 of the durable asset tag 84" and secured therein by a
second coating 116 of nonconductive material such as epoxy. A stopper 118 may enclose the
second cavity 112 and cover the RFID transponder 28, The stopper 118 may include a first
external thread 120 for engaging the first internal thread 114 of the second cavity 112.

[0040] The durable asset tag 84, 84', 84" may be etched as a wave guide to promote
RF signal communications. As shown in FIGS. 10A-10B and 11A-11C, the durable assct tag
34" may define a third cavity 122, which may be generally cyvlindrical and which may have a

second mtemnal thread 124, The RFID transponder 28 may be disposed within a plug 126

i
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fitting mside of the third cavity 122. The plug 126 may be made of clectrically insulating
material, such as plastic or fiberglass, for conducting RF transmissions to and from the RFID
transponder 28, The plug 126 may be formed from a high tensile strength non-conducting
rod such as FR4 fiberglass and may be 1.8757 in diameter. As shown i FIGS. 11A-11C the
plug 126 may be generally cylindrical, including a side wall 128 extending between a first
end 130 and a sccond end 132 and defining a sccond extemal thread 134 for threadedly
engaging the second mternal thread 124 with the plug 126 disposed within the third cavity
122 of the durable asset tag 84", As shown in FIG. 118, the first end 130 of the plug 126
may define a plurality of indentations 136 for receiving a tool for screwing the plug 126 into
the durable asset tag 84" As shown in FIG. 11C, the second end 132 of the plug 126 may
define a slot 138 extending mto the plug 126 toward the first end 130 for recetving the RFID
transponder 2%, The slot 138 may have a depth of about 5 mm.

{0041} As best shown in FIG. 10B, the durable asset tag 84" may include a second
antenna 140, which may be configured as a helical antenna, and which may include a first
laver 142 of electrically conductive material, such as conductive adhesive, disposed about the
side wall 128 of the plug 126 within the sccond external thread 134 and covered by a second
laver 144 of clectrical msulating material, such as resin. In this way, the first layer 142 of
conductive material 1s sandwiched between electrically msulating materials and is isclated
from direct contact with conductive structures, such as the metal bodv 8577 of the durable
asset tag 84" The first layer 142 may be in electrical communication with the RFID
transponder 28, and thereby functioning as the second antenna 140 for communicating with
the first antenna 104,

[06042] In practice, the durable assct tag 84, 84', 84" may be configured to replace a
specific, standard component of a specific make and model of a personal weapon 22, A

technician may first remove the exasting component that the durable asset tag 84, 84', 84" 15

12
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configured to replace. The technician may then, in a single-step operation, install durable
assct tag 84, 84', 84" 1 the personal weapon 22. The simgle-step operation of installing the
durable asset tag 84, 84’ 84" may be, for example, screwing, pounding, pressing, or
otherwise installing the durable asset tag 84, 84') 84" into an externally exposed cavity of the
personal weapon 22, In this way, the technician may quickly and easily modify the personal
weapon 22 to include the durable assct tag 84, 847, 84" without undertaking a complex
disassembly process.  Alternatively, the personal weapon may be manufactured with the
durable asset tag 84, 84°, 84" as an original component.

HEEERY FIG. 12 illustrates a method 200 for associating one or more unigque identifiers
26, 30 with a durable asset 22, which may mchide a combination of one or more of the
following steps: 202 generating a first unique identifier 26 for umquely identifving a durable
asset 22; 204 storing the first unique dentifier 26 in association with information about the
durable asset 22 as an entry 42 in a first database 40: 206 providing an RFID transponder 28
having a second unigue identifier 30; 208 storing the second unique identifier 30 in
association with the first unigue 1dentifier 26 as a second entry 54 n a second database 438,
and 210 mnstalling a durable assct tag 84, 84", 84" including the RFID transponder 28 within
the durable asset 22.

[044] FIG. 13 illustrates a method 250 for tagging a dorable asset 22, which may
mclude a combination of one or more of the following steps: 2527 inserting an RFID
transponder 28 within a plag 126 of electrically insulating material; 254 inserting the plug
126 together with the RFID transponder 28 within a cavity 108, 112, 122 in a body 85, 85,
85" of a durable asset tag 84, 84°, 84", 256 scaling the cavity 108, 112, 122 with the plug 126
and the RFID transponder 28 disposed therein with a coating 110 for securing the plug 126
therein and for preventing the intrusion of contaminants; and 258 mstalling the durable asset

tag 84, 84', 84" within an externally exposed cavity of the durable asset 22 in a single-step

13
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operation. The step of 258 mstalling the durable asset tag 84, 84', 84" may include, for
example, replacing a standard component of the durable asset 22 which is extemally exposed
and which has been removed. The single-step operation of installing the durable asset tag 84,

84’ 84" may include, for example, screwing, pounding

[y

pressing, or otherwise installing the
durable asset tag 84, 847, 84",

[B045] FIG. 14 illustrates a method 300 for checking out a durable asset 22 to an
mdividual person, which may include a combination of one or more of the following steps:
302 reading by the RFID reader 98 the sccond umigue identifier 30 from the RFID
transponder 28 of a durable asset 22 1o be checked out; 304 receiving by the AIM interface
terminal 56 from the RFID reader 98 the second unique identifier 30 of the durable asset 22
to be checked out; 306 guerying by the AIM mierface terminal 36 the second database 48
using the second unigue wdentifier 30; 308 sending by the second database 48 the background
data 44 about the durable asset 22 to the AIM mnterface terminal 56 in response to the query
asing the second untque identifier 30 associated with the dvrable asset 22; 310 receiving by
the AIM interface terminal 56 from the second database 48 the background data 44 about the
durablc asset 22; 3172 associating by the AIM mterface terminal 36 the durable asset 22 to be
checked owt with a third wnique identifier 34 of an individual person; 314 sending by the AIM
mterface ternunal 56 to the second database 48 the checked-out stahus of the durable asset 22
and the third unique identifier 34 of the person to whom it is checked out; and 316 updating
by the second database 48 the entry 34 corresponding to the durable asset 22 to indicate #s
checked-out status and to nclude the third anigue dentifier 34 of the person to whom it 15
checked out.

06046} As shown in the flow chart of FIG. 14, the subject disclosure includes a
method 400 for checking in a durable asset 22 from an individual person, which may include

a combination of one or more of the following steps: 402 reading by the RFID Reader 98 the
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second unique identifier 30 from the RFID transponder 28 of a durable asset 22 to be checked
m; 404 recewving by the AIM interface termmal 56 from the RFID reader 98 the second
unique identificr 30 of the durable asset 22 {o be checked in; 406 queryving by the AIM
mterface terminal 56 the second database 48 asmg the second unique identifier 30; 408
sending by the second database 43 the background data 44 about the durable asset 22 {0 the
AIM interface terminal 36 in response to the query using the second unigue identifier 30
associated with the durable asset 22; 410 receiving by the AIM interface terminal 56 from the
second database 48 the background data 44 about the durable asset 22; 412 associating by the
AIM miertace terminal 56 the durable asset 22 to be checked in with a third unigue identifier
34 of an individual person; 414 sending by the AIM mterface terminal 56 o the second
database 48 the checked-in status of the durable asset 22 and the third unique identifier 34 of
the person to whom # 15 checked in; and 416 updating by the second database 48 the entry 54
corresponding to the durable asset 22 to indicate its checked-in status and to include the third
snique identifier 34 of the person to whom it is checked .

{18047} The methods of 300 checking out the durable asset 22 and 400 checking in the
durablc asset 22 mayv be advantageously emploved where the third unique identifier 34 of the
mdividual person is machine readable by or is automatically communicated to AIM interface
terminal 56. Such machine reading may be a smart card interface 68 on the AIM interface
terminal 56, such as the TSS-PK senes iPad reader. The AIM interface terminal 36 may also
automatically and/or electronically receive the third unique identifier 34 of the individual
person by other means by other methods such as, for example, by electronic, optical, digital
radio, or by reading or scanning an identification card 32 associated with the mdividual
person to whom the durable asset 22 1s to be checked in or checked out.

048] Modifications and variations of the present invention are possible in hght of

the above teachings and may be practiced otherwise than as specifically described while
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being within the scope of the appended claims and their equivalents. Durable asscts other
than those described previously and which are commonly checked in and checked out for use
by military, police, and other personnel may be used in connection with the present invention.
Examples of such durable assets may include, for example, optics devices such as night
vision goggles and weapons scopes, man-portable, and man-packable items, and larger stems

such as vehicles, trailers, and generators.
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CLAIMS

I A durable asset tag provided as a structural component of a durable asset and

comprising:

a body made of metal defining a cavity:

an RFID transponder having a unique identifier being machine readable by
radio frequency;

said RFID transponder being disposed within a plug of electrically insulating
material; and

sard RFID transponder and said plug together disposed within said cavity of

said body.

2. A durable asset tag as set forth i claim 1, further including:
a plurality of durable asset tags provided as structural componenis of the
durablc asset, with cach of said plurality of durable assct tags including one of said RFID

transponders.

3. The tracking system for a personal weapon as set forth in claim 2, wherein

cach of said RFID transponders has the same unigue identifier as all of said RFID

transponders provided as structural components of the durable asset.

4. The durable asset tag as set forth 1 claim 1, wherein said body is generally

cyhindrical.
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W

The durable asset tag as set forth i claim 1, further mchuding a covering of
non-conductive material over said plug for securing said plug within said cavity and for

preventing the intrusion of contaminants.

6. The durable asset tag as set torth in clanm 1, further mncluding a covening of
non-conductive material lining the cavity for shiclding said RFID transponder from

clectromagnetic imnterference from said body of said durable asset tag.

7. The durabic asset tag as set forth in claim 1, wherein said body further
mcludes a head as a wider portion at one end thercof, and wherein said head defines said

cavity for holding said RFID transponder.

g. The duarable asset tag as set forth in claim 1, whercin said body fusther
meludes a head as a wider portion at one end thereof, and
wherein said body defines said cavity opposite said head tor holding said

RFID transponder.

9. The durable asset tag as set forth in claim 1, wherein said cavity 1s generally

cvlindrical, and wherein said body defines a first internal thread in said cavity.

10, The durable asset tag as set forth in claim 9, further ncluding a stopper

mehuding a first external thread for engaging said tirst internal thread and for enclosing said

cavity to cover said RFID transponder.
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11, The durable asset tag as set forth in claim 9, wherein said plug defines at least

one indentation for receiving a tool for screwing said plug tnto said durable asset tag.

12. The durable asset tag as set forth in claim 1, wherein said durable asset tag
meludes an antenna being a helical antenna including a fivst laver of conductive adhesive
being electrically conductive and disposed about said side wall within said second external
thread and being covered by a second laver of resin being an electrical insulator; and

wherein said first layer 1s i electrical communication with said RFID

transponder said sccond laver of resin encases said first layer to prevent electrical contact

with said body, and thereby allowing said first layer to finction as said antenna.

13, A tracking system for a personal weapon including:

a personal weapon having an externally exposed cavity;

an RFID transponder having a unique identifier being machine readable by
radio frequency; and

a durable asset tag provided as a fastener for joining two or more assembly-
evel components of said personal weapon and having a body made of metal defining a
cavity, supporting said RFID transponder within said externally exposed cavity of said
personal weapon;

wherein said durable asset tag is installable within said externally exposed

cavity in g single-step operation.

14, 'The tracking system for a personal weapon as set forth i claim 13, further
mclading:

said personal weapon including a plurality of externally exposed cavities; and
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a plurality of durable asset tags, with gach durable asset tag of said plurality of
durable asset tags including an RFID transponder; and
cach durable asset tag of said plurality of durable asset tags being disposed in

arespective one of saud plorality of externally exposed cavities of said personal weapon.

15.  'The tracking system for a personal weapon as sct forth in claim 14, wherein
cach of said RFID transponders in each of said plurality of durable asset tags disposed in said
personal weapon has the same unique wdentifier as all of the other ones of said RFID

transponders in cach of said plurality of durable asset tags disposed in said personal weapon.

16.  'The tracking system for a personal weapon as set forth i clamm 13, wherein
said durable asset tag is one of a butistock shide lock pin. a takedown pm, a pistol grip screw,

a pivot pin, a forward grip pin, or a front sight pin.

17, The tracking system for a personal weapon as set forth m claim 13, further
mchuding an RFID reader capable of reading said second unique identifier from said RFID
transponder in said durable asset tag via a first wireless data connection being an RF data

connection.

18.  The tracking system for 3 perscnal weapon as set forth in claim 17, further
mehiding an AIM interface terminal being a portable electronic device; and
said RFID reader commumicating said second unique identifier to said AIM

wterface terounal.
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19, The tracking system for a personal weapon as set forth n claim 17, further
mcluding:
sard RFID reader including a first antenna; and
satd first wireless data connection between said RFID transponder and said

RFID reader requuiring physical contact between said personal weapon and said first antenna

of said RFID reader.
20.  The tracking system for a personal weapon as set forth m claim 17, further
mchuding:

sard RFID reader including a first antenna; and
satd first wireless data connection between said RFID transponder and said

RFID rcader being capable of conumumicating over a distance separating said personal

weapon and said first antenna of said RFID reader,

21, A method for tracking a durable asset mcluding:
mserting an RFID transponder within a plug of electrically insulating material;
inserting the plug iogether with the RFID transponder within a cavity of a
metal body of a durable asset tag; and
scaling the cavity with the plug and the RFID transponder disposed therein

with a coating for securing the plug therein and for preventing the intrusion of contaminants.

22, The method for tracking durable assets as set forth m claim 21 further

mchuding tostalling the durable asset tag within an externally exposed cavity of a durable

asset in a single-step operation.
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23. A method for tracking a durable asset mcluding:

generating a first unigue wdentifier for uniquely dentifying a durable asset;

storing the first unique identifier in association with background data about the
durable asset as a first entry in a database;

providing an RFID transponder having a second unique dentifier;

storing the second unique identifier in association with the fust unique
wdentifier as a second entry in a database;

nstalling a durable asset tag including the RFID transponder within the

durable asset.

24, The method for tracking a durable asset as set forth in claim 23 wherein the
durable asset includes an externally exposed cavity; and

wherein the step of installing the durable asset tag including the RFID transponder
within the durable asset further inchudes mstalling the durable asset tag within the externally

exposed cavity of the durable asset in a single-step operation.

25.  The method for tracking a durable asset as set forth in claim 23 wherein the

durable asset 1s a personal weapon.

26.  The method for tracking a durable asset as set forth in claim 23 whercin the

background data about the durable asset meludes a serial number.

27. The method for tracking a durable assct as set forth in claim 23 further
mclading an AIM interface terminal capable of securcly communicating with a database and

capable of electronically receiving the second unique identifier from the RFID transponder,
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and capable of electronically reading a third unique dentifier from an identification card
associated with an individual person, and further mcluding checking out the durable asset by
the steps of

reading by an RFID reader the second unique identifier from the RFID
transponder of a durable asset to be checked out;

receiving by the AIM interface terminal from the RFID reader the second
gnique identifier of the durable asset to be checked out;

providing an identification card associated with an individual person and
having a machine recadable third unique identificr and recciving by the AIM interface
terminal the third umique identifier from the identification card to whom the durable asset is
to be checked out;

querying the database by the AIM mmterface ternuinal using the second unique
identifier and receiving from the database the background data about the durable asset;

associating by the AIM interface termmal the durable asset to be checked out
with the individual person to whom the durable asset 1s to be checked ou;

sending by the AIM mmterface terminal to the database a signal indicating the
checked-out status of the durable asset and including the third unique identifier from the

wdentification card to whom the durable asset 1s checked out.

28.  The method for tracking a durable asset as set forth in claim 23 fusther
mehuding an AIM interface terminal capable of securely communicating with a database and
capable of electronically receiving the second unique identifier from the RFID transponder,
and further mchuding checking in the durable asset by the steps of!

reading by an RFID reader the second unique identifier from the RFID

transponder of a durable asset to be checked in;
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receiving by the AIM interface terminal from the RFID reader the second
unique identifier of the durable asset to be checked in;

querving the database by the AIM interface terminal using the second unigue
wdentifier and receiving from the database the background data about the durable asset;

sending by the AIM mterface terminal to the database a signal mdicating the

checked-n status of the durable asset.

29, The method for tracking a durable asset as set forth i claim 28, further

mcludes the steps of’

providing an identification card associated with an individual person and
having a machine readable third unique identifier and receiving by the AIM interface
terminal the third unique identificr from the identification card to whom the durable asset is
to be checked in;

associating by the AIM interface terminal the durable asset to be checked n
with the individual person from whom the durable asset is to be checked ing

wherein the step of sending by the AIM interface terminal 1o the database a
signal indicating the checked-in status of the durable asset further includes sending the third
uniguie identifier from the identification card of the individual person from whom the durable

asset 1s checked in.

30. A tracking system for a personal weapon including information on issuance to

an individual person, said tracking system including:
a personal weapon being a weapon capable of being carried and used by an
mdividual person, and having a serial number imprinted thercupon and unigue to said

personal weapon among all other similar weapons having the same manufacturer and model,
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and said personal weapon being associated with a first unique identifier being a string of
characters being globally unique and uvnambiguous for distinguishing said personal weapon
from all other like and unbike ttoms, and said first unique identifier bemg a US. DoD
standard Unique Item Identifier (U,

an RFID transponder being a passive RFID device beng externally powered
and having a sccond unique identifier and being machine readable by radio frequency and
being physically mounted within said personal weapon;

an identification card associated with the individual person and having a
machine readable third unique identificr associated therewith and bemg a U.S. DoD Conunon
Access Card having an imntegrated circuit chip including a first storage medium being
computer-readable non-transitory storage and holding said third enique identifier;

a first database being an ftern Unigue 1D (QUID) Database storing a plurality
of first entrics, one of said first entrics being associated with said personal weapon and
mehuding said serial number and said first unigee identifier, and background data including
make, model, manufacturer, and acquisition date, and said first database being located on a
second storage medium being a computer-readable non-transitory storage medium;

a second database being an Arsenal Inventory Management (AIM) database
located on a third storage medium being a computer-readable non-transitory storage medium
and storing a first plurality of second entrics, with cach of said sccond entries corresponding
to a specific individual item and mchuding said first unique identifier and said sernal number
and said second unique identifier, each associated therewith;

an AIM mterface ternunal being a portable clectronic device capable of
securcly communicating with said second database and including a fourth storage medium

being a computer-readable non-transitory storage medium storing a third database holding a
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second phirality of said second entries being a subset of the first plurality of said second
entries in said second database;

said AIM interface termunal including a display screen for communicating
mformation to a user, and a user input device being a touch screen, and a smart card interface
for reading said third unigue identifier from said imntegrated circuit chup in order to uniguely
identify the individual person to whom said personal weapon is 1o be checked out to or
checked in from;

an access pomt being a wireless router providing a first secure connection for
transmitfing data between said AIM interface terminal and onc of said first database or said
second database, and said first secure connection being a one of a Wi-Fi coungction or a
cellular data connection and being an HTTPS connection and secured by public key
enerypion;

a cloud service including a fifth storage medium being a computer-readable
non-transitory storage medium and being distributed amongst one or more physical devices
for temporanly storing copics of the data being sent to or read from said AIM mnterface
terminal;

a second secure connection for transmitting data between said access point and
said cloud service and being an HTTPS connection and secured by public key encryption;

a third secure connection for transmitting data between said cloud service and
said first database and being an HTTPS connection and secured by public key encrvption;

a fourth secure connection for transmutting data between said cloud service
and said second database and being an HTTPS connection and secured by public key
encryption;

a durable asset tag includimg said RFID transponder and being an assembly-

tevel component of said personal weapon which remains stationary as said personal weapon

26



WO 2018/144341 PCT/US2018/015477

fires and cycles between shots, and being cylindrnical for instaliation within an externally
exposed cavity of said personal weapon n a single-stop operation;

said durable asset tag being one of a buttstock shide lock pin, a takedown pin,
a pistol grip screw, a pivot pin, a forward grip pin, or a front sight pin; and

an RFID reader capable of reading said Second Umique Identifier from said
RFID transponder n said durable asset tag via a first wircless data connection being an RF
data connection and communicating said second unigue identifier to said AIM mterface

terminal via a second wireless data connection being a Bluetooth connection.
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extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational ap?lication, as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.
Group I: claims 1-12, 21, and 22: drawn to a durable asset tag and method for tracking a durable asset.

Group |1: claims 13-20: drawn to a tracking system for a personal weapon.

Group lI: claims 23-30: drawn to a method and system for tracking a durable asset including a personal weapon including storing a first
unique identifier in a databse.

---See continuation on supplemental page---

1. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claima.

0

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:
claims 1-22

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation. '

D No protest accompanied the payment of additional search fees.
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CONTINUATION OF BOX NO. Ill (UNITY OF INVENTION IS LACKING)

The inventions listed as Groups I-Ili do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack lhe same or coiresponding special technical features for the following reasons:

Special technical features:
Group | requires said RFID transponder being disposed within a plug of electrically insulating material; and said RFID transponder and
said plug together disposed within said cavity of said body, not found in the other groups.

Group |l requires a durable asset tag provided as a fastener for joining two or more assembly-level

components of said personal weapon supporting said RFID transponder within said externally exposed cavity of said personal weapon:
wherein said durable asset tag is installable within said externally exposed cavity in a single-step operation, not found in the other
groups.

Group 1ll requires generating a first unique identifier for uniquely identifying a durable asset; storing the first unique identifier in
association with background data about the durable asset as a first entry in a database, a second unique identifier: storing the second
unique identifier in association with the first unique identifier as a second entry in a database, not found in the other groups.

Shared Features: . .
The only technical features shared by Groups I-lI that would otherwise unify the groups are a RFID transponder having a unique
identifier being machine readable by radio frequency.

The only additional technical features shared by Groups | and Il that would otherwise unify the groups are a body made of metal defining
a cavity.

Further, the only additional technical features shared by Groups |l and |l that would otherwise unify the groups are a personal weapon
having an externally exposed cavity,

However, these shared technical features do not represent a contribution over prior art, because the shared technical features are
disclosed by US 2017/0014714 A1 MQ Gaming, LLC 19 January 2017 (19.01.2017), which discloses a personnel weapon having an
externally exposed cavity (para [0162], [0164], [0172] -In other embodiments, an RFID tag in the wand 100, the receiver, and/or the
effects controller is used to initiate the "hover" effect. In yet other embodiments, the proximity sensor is located remote to the wand 100,
such as near or in the receiver and/or effects controller. -Such a wand with internal wand activation circuitry and/or a directional signal
source may replace, for example, a gun or a rifle in a conventional shooting gallery or target game such as disclosed in U.S. Pat. No.
4,296,929 to Meyer et al. and U.S. Pat. No. 5,785,592 to Jacobsen, both of which are incorporated by reference herein in their
entireties.), wherein the body is made of metal and an RFID transponder having a unique identifier being machine readable by radio
frequency is provided (para [0173] -The next level wand (Level-2) would preferably include, in addition, a simple passive RFID
transponder 118 inserted and secured at one end thereof. The transponder 118 provides relatively short-range RF communications and
also stores a unique person identifier number ("UPIN") and an optional unique group identifier number ("UGIN").).

As the shared technical features were known in the art at the time of the invention, they cannot be considered special technical features
that would otherwise unify the groups.

Groups I-11l therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

Form PCT/ISA/210 (extra sheet) (January 2015)



	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 19 - claims
	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 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report

