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(57) ABSTRACT

[In one aspect, the invention encompasses a method for elec-
tronic tracking of units originating {from a common source
which comprises a plurality of units physically joined with
one another. A first transponder 1s physmally associated with
the common source, and the source 1s split to separate 1t 1nto
three or more of the units. A second transponder 1s physically
associated with one of the three or more units, and the second
transponder sends a code. The code of the second transponder
1s electrically associated with an i1dentifier of the common
source. In a particular aspect, the common source 1s an animal
carcass.] A method is provided to receive a container com-
prising a group of separated units that have been physically
Joined together by packaging for shipment. A first vadio fre-
quency identification (RFID) tag is physically associated
with the group and is configured to transmit a first code. The
first code is associated with the group in a database. The
plurality of units ave physically separated and distributed.
Each of the plurality of separated units is physically associ-
ated with each of a plurality of RFID tags, respectively, and
each of the plurality of RFID tags is configured to transmit
one of a plurality of codes, respectively. The plurality of codes
is associated with the group in a database.

29 Claims, 6 Drawing Sheets
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METHODS FOR ELECTRONIC TRACKING
OF UNITS ORIGINATING FROM A COMMON
SOURCE

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

RELATED REISSUE APPLICATIONS

Morve than one reissue application has been filed for the

reissue of U.S. Pat. No. 6,545,604. The reissue applications
are the initial reissue application Sev. No. 11/102,887 filed
Apr. 8, 2005; a continuation reissue application Ser. No.
11/872,374 filed Oct. 15, 2007, a continuation reissue appli-
cation Ser. No. 11/872,382 filed Oct. 15, 2007 ; a continuation
reissue application Ser. No. 11/872,397 filed Oct. 15, 2007 ;

and the present reissue application.

CROSS REFERENCE 10 RELATED
APPLICATIONS

This is a continuation of U.S. patent application Ser. No.
11/102,887, filed Apr. 8, 2005 now U.S. Pat. No. Re 41,562,

which is a rveissue application of U.S. patent application Ser.

No. 09/346,635, filed Jul. 1, 1999, now U.S. Pat. No. 6,545,
604, each of which is incovporated by reference.

TECHNICAL FIELD

The mvention pertains to methods of electronic tracking of
units origimnating from a common source, such as, for
example, methods for electronic 1identification of meat units
originating from a common animal carcass. The mnvention
turther pertains to particular transponder assemblies, such as
transponders attached to meat spikes.

BACKGROUND OF THE INVENTION

Radio frequency identification devices (RFID’s) are com-
monly utilized for electronically 1dentifying objects. In an
exemplary application, a transponder 1s attached to an object
which 1s to be identified. The transponder can be incorporated
into a passive, read-only RFID system which comprises an
interrogator used 1n conjunction with the transponder. The
interrogator provides a carrier signal which powers (stimu-
lates) the transponder and causes a signal to be transmitted
from the transponder. The signal comprises data which 1den-
tifies the object associated with the transponder. The signal 1s
received by the interrogator, which 1s 1n data communication
with a processing system configured to decode and interpret
the data.

The interrogator commonly uses a coil antenna to stimulate
the transponder. The transponder will frequently comprise a
parallel resonant LC circuit, with such circuit being resonant
at a carrier frequency of the interrogator.

An exemplary application of a passive, read-only RFID
system 1s for 1dentification of individual animals 1n a meat-
processing plant. A reason for identitying individual amimals
in a meat-processing plant 1s to improve meat quality and/or
farming processes. For instance, in modern farming practices
it 1s desirable to track an animal throughout 1ts entire lifetime
up to, and including, slaughter to aid in understanding the
factors that influence meat quality. To accomplish such track-
ing, an RFID transponder tag can be placed in an amimal’s ear
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2

at time of birth, and utilized to document events occurring
within the animal’s life. For instance, the RFID transponder
can be utilized with interrogators to catalog the feed ingested
by the animal, vaccinations provided to the anmimal, and any
growth hormones adminmistered to the animal. The transpon-
der can further be utilized 1n combination with an interrogator
at time of slaughter to catalogue the meat quality of the
amimal. Transponders can be utilized to track many (or even
all) of the individual animals of a population, and information
accumulated by the transponders can be studied to relate the
elfect, if any, of particular farming practices on meat quality.

In an exemplary use of a RFID 1n a meat-processing plant,
transponders are provided on individual animal bodies within
the plant to enable tracking of the bodies during processing to
enable, for example, meat products from a particular body to
be pulled 1n the event the body 1s found to be contaminated or
diseased.

An exemplary system for utilizing passive, read-only RFID
for1dentification and tracking of individual animals 1n a meat-
processing plant 1s described with reference to FI1G. 1, which
illustrates a carcass-transporting device (conveyer) 20, and an
interrogator 32 (shown as a computer).

Carcass-transporting device 20 includes a trolley 22 having,
a hook 24 connected thereto. A track 28 1s provided along
which trolley 22 can be moved from processing station to
processing station within the meat-processing plant. An ani-
mal body (carcass) 26 1s shown connected with hook 24.

An RFID device 1s shown generally at 30 as being mounted
directly on trolley 22. Device 30 includes a transponder which
enables wireless communication to be conducted between
device 30 and interrogator 32. Specifically, iterrogator 32
can include suitable transmit and receive circuitry to both
transmit signals to device 30, and receive signals transmitted
from device 30. The wireless communication between inter-
rogator 32 and device 30 can take place through, for example,
RF transmissions. A suitable device for conducting RF com-
munication between an interrogator and a transponder 1s dis-
closed in pending U.S. patent application Ser. No. 08/705,
043, the disclosure of which 1s expressly incorporated herein
by reference. Of course, other transponders and 1nterrogators
can be used.

The stage of meat processing shown 1 FIG. 1 can be a
relatively early step 1n a meat processing sequence. Specifi-
cally, carcass 26 corresponds to an animal body which has
been skinned and gutted, and 1n the case of large animal (such
as a cow) may correspond to a half of the resulting carcass
(with such carcass having been split longitudinally to form
the half). For purposes of the remaining discussion, 1t will be
assumed that carcass 26 corresponds to half of a beef body. Of
course, 1n such instances there 1s another half of the beet body
at some other location of the slaughterhouse. Such other half
of the beet body can have a separate transponder (analogous
to transponder unit 30) associated therewith, and the coded
signals from the transponders associated with each half of the
beet body can be correlated together 1n a database such that 1t
1s recognized that both halves came from the same beef body.
Accordingly, 11 a defect (or disease) 1s evidenced by either
half of the animal body from which carcass 26 originated, the
other half of such animal body can be readily tracked within
the slaughterhouse and 1dentified.

An 1dentifier of the live animal from which carcass 26 was
obtained can also be provided on the database, and the coded
signals of the transponders can be electrically associated with
such 1dentifier to link the coded signals of the transponders
with the identifier 1n a program such as, for example, a spread-
sheet program. Accordingly, information learned about con-
formation or meat quality during processing of the animal
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body can be related with other information obtained during
the rearing of the live amimal and displayed utilizing the
program.

A typical slaughterhouse scenario for carcass 26 1s as 1ol-
lows. The carcass 1s passed across a scale to determine a “hot
weight” of the carcass. For cattle, such hot weight 1s deter-
mined after the full carcass has been halved into slabs. After
the hot weight 1s determined, the carcass 1s placed 1n a first
chuller, where 1t stays for 24 hours. The carcass 1s then trans-
terred to a second chiller, where 1t stays for another 24 hours.
The meat 1s passed through two chillers sequentially because
such 1s a convenient way of processing and tracking large
quantities of meat. In slaughterhouses wherein a small quan-
tity ol meat 1s processed, the meat may stay 1n a single chiller

for the entire cooling period.
After the carcass has been chilled for a total 0148 hours (24

hours 1n the first chiller followed by 24 hours in the second
chuller), the carcass 1s weighed to determine a so-called “cold
weight” of the carcass and the meat of the carcass 1s graded by
a meat inspector. A comparison of the cold weight to the hot
weilght can indicate an amount of meat shrinkage, and can be
uselul in determining a quality of the meat. After a plurality of

carcasses are graded, they are divided by grade and sent to
fabrication. At fabrication, the carcasses are subdivided into

smaller units and packaged for distribution.
FIG. 2 1llustrates an 1nitial step of a fabrication process.

Specifically, carcass 26 (which 1s, for purposes of the follow-
ing discussion, a slab corresponding to half of an animal
body) 1s split to form two units corresponding to a front
quarter 36 (also referred to as a shank) and a hind quarter 38.
It 1s noted 1n referring to FIG. 2 that a meat spike 40 has been
inserted 1nto slab 26 and has a tag 42 extending there from.

Such spike can be inserted by inspectors and other persons
associated with meat processing to attach information such

as, for example, 1dentification or USDA 1nformation to slab
26.

After slab 26 1s split into units 36 and 38, a separate spike
can be iserted 1nto unit 36 to provide additional identifying
information associated with unit 36.

Units 36 and 38 are conveyed to areas of the slaughterhouse
wherein such units are subdivided into portions suitable for
distribution, and then packaged. A common package will be a
box containing particular cuts of meat, such as, for example,
steaks or roasts. A single box will generally contain cuts of
meat from several animal carcasses.

A difficulty of present meat processing methodologies 1s 1n
tracking the meat through a slaughterhouse. Specifically, it
can be desirable to track meat entirely from the time an animal
enters a slaughterhouse until the animal 1s packaged, and to
thereby have a record of exactly which packages the meat
from the amimal was distributed i1n. Then, 11 a problem 1s
discovered with any of the meat from the animal, 1t can be a
simple matter to recall all of the packages that contain other
meat from the animal. For instance, if bacterial contamination
ol a meat product 1s discovered, 1t 1s desirable recall all meat
originating from the same carcass as the contaminated meat
product.

As another example of the desirability of tracking an ani-
mal carcass from the time 1t enters a slaughterhouse until the
time 1t 1s packaged for distribution i1s a scenario wherein a
meat product 1s found to have exceptional qualities. In such
circumstances, 1t can be desirable to track the meat product
back to the originating animal and the farming practices
which developed such particular high quality product.

SUMMARY OF THE INVENTION

[In one aspect, the invention encompasses a method for
clectronic tracking of units originating from a common

4

source. The common source comprises a plurality of units

physically joined with one another. A first transponder 1s

physically associated with the common source, and the

source 1s split to separate 1t into three or more of the units. A
> second transponder 1s physically associated with one of the
three or more units, and the second transponder sends a code.
The code of the second transponder 1s electrically associated
with an identifier of the common source.]

[In another aspect, the invention encompasses a method for
clectronic identification of meat units originating from a com-
mon animal carcass. An ammal carcass 1s provided on a
conveyor and conveyed through a meat processing plant. The
amimal carcass imtially has a first transponder physically
associated therewith, and the first transponder sends a code
which 1s electrically associated with an 1dentifier of the ani-
mal carcass. The animal carcass 1s split into at least two first
units, and one or more of the first units 1s physically separated
from the first transponder after such splitting. One or more
>0 second transponders are physically associated with at least

one of the first units that were physically separated from the

first transponder by the first splitting. The second transpon-

ders send codes. The codes of the second transponders are

clectrically associated with the identifier of the amimal car-
25 cass.}

[In yet another aspect, the invention encompasses an
assembly comprising a transponder attached to a meat spike.}

In one embodiment, a method is provided to receive a
container comprising a group of separated units that have
been physically joined together by packaging for shipment. A

first radio frequency identification (RFID) tag is physically
associated with the group and is configured to transmit a first
code. The first code is associated with the group in a database.
The plurality of units are physically separated and rvedistrib-
uted. Each of the separated units is physically associated with
each of a plurality of RFID tags is configured to transmit one
of a plurality of codes, respectively. The plurality of codes is
associated with the group in a database.
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BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are described
below with reference to the following accompanying draw-

45 1ngs.

FIG. 1 shows a prior art carcass-transporting device, and
shows a carcass at a preliminary stage of prior art meat pro-
cessing.

FIG. 2 shows the carcass of FIG. 1 at a prior art meat-

50 processing stage subsequent to that of FIG. 1.

FIG. 3 1s a perspective view of a meat spike assembly
configured 1n accordance with an aspect of the present inven-
tion.

FIG. 4 1s a view of a carcass shown at a processing step

55 similar to that of FIG. 2, wherein the processing step 1s con-
ducted 1 accordance with a method of the present invention.

FIG. § 1s a perspective view of a second embodiment meat
spike assembly configured 1n accordance with an aspectof the
present invention.

60  FIG. 6 15 a perspective view of a third embodiment meat
spike assembly configured 1n accordance with an aspect ol the
present 1nvention.

FIG. 7 1s a perspective view of a fragmentary portion of a
meat spike assembly configured 1n accordance with yet

65 another aspect of the present invention.

FIG. 8§ shows a view of a common source and associated
units in accordance with one aspect of the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

This disclosure of the invention 1s submitted in furtherance
of the constitutional purposes of the U.S. Patent Laws “to
promote the progress of science and useful arts” (Article 1,
Section 8).

In one aspect, the mvention 1s a recognition that a problem
which occurs during the above-discussed processing of FIG.
2 1s that after the animal carcass 26 1s split into two parts, one
of the two parts (specifically, unit 36) 1s no longer associated
with transponder 30, and accordingly, 1s no longer electroni-
cally tracked. Accordingly, the invention encompasses meth-
odologies for maintaining the electronic tracking of meat
units after such units are split from a carcass.

One method of tracking meat units after they are split from
a carcass 1s to physically associate one or more transponder
units with such units during meat processing. Such method
can be accomplished utilizing a meat spike and transponder
assembly, such as the assembly 100 shown 1n FIG. 3. Assem-
bly 100 comprises a meat spike 102 and a transponder device
104 joined to such meat spike. Transponder device 104 com-
prises circuitry (not shown) attached to a substrate. The sub-
strate can comprise, for example, metal or plastic. In the
shown embodiment, the substrate 1s provided 1n a circular
shape and has an orifice 106 extending through about a center
of the circular shape. The transponder circuitry of device 104
preferably defines a transponder comprising a radio fre-
quency 1dentification device, and more preferably defines a
transponder comprising a passive, read-only RFID.

Meat spike 102 comprises a rod having a pair of opposing
ends 110 and 112. End 110 1s pointed, and end 112 comprises
a holder 1n the shape of a loop. The substrate of transponder
device 104 1s shid over spike 102 and retained from sliding
over end 112 by the loop of end 112.

The loop of meat spike 102 can enable prior art tags (such
as, for example, tag 42 of FIG. 2) to be utilized with assembly
100. The mvention, of course, contemplates other embodi-
ments of assembly 100 wherein spike 102 comprises other
configurations configured to retain transponder device 104.
Such other configurations can include, for example, configu-
rations lacking the loop of end 112 and 1nstead having tran-
sponder device 104 glued, welded or otherwise adhered to
spike 102. Further, the invention encompasses embodiments
wherein transponder device 104 1s retained 1n a manner simi-
lar to that by which prior art tags (such as tag 42) are retained
by the looped end of ameat spike. Specifically, device 104 can
be retained by a wire or string wrapped within the loop of end
112.

A method of the present invention 1s described with refer-
ence to FIG. 4. FIG. 4 shows a slab 26 at a processing step
comparable to that described above with reference to prior art
FIG. 2, and 1n referring to FIG. 4 similar numbering will be
utilized as was utilized above 1n describing FIG. 2. The slab
26 of F1G. 4 has been split into two units (36 and 38) and unit
36 1s physically separated from hanger 24 such that it 1s no
longer tracked by transponder 30. However, a second tran-
sponder 120 1s physically associated with unit 36 utilizing a
meat spike assembly 130 of the type described with reference
to FI1G. 3. Specifically, meat spike assembly 130 comprises a
meat spike 122 similar to the meat spike 102 of FIG. 3, and a
transponder device 120 similar to device 104 of FIG. 3.

Transponder device 120 sends a code to interrogator 32.
Preferably, interrogator 32 i1s 1n electrical communication
with a database, and preferably the code from transponder
120 1s electrically associated with both the code from tran-
sponder 30 and an 1dentifier of slab 26 in the database. In a
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6

particular embodiment of the mnvention, a plurality of tran-
sponder assemblies 130 can be provided at a location 1n a
meat processing plant wherein slabs are split into hind quar-
ters and front quarters. A person could then retrieve one of the
assemblies 130 from the plurality and interrogate the tran-
sponder device 120 with a interrogator device to register a
code of the transponder device 120 within the interrogator.
Preferably, the iterrogator device would also be configured
to ascertain a code from the transponder 30 previously asso-
ciated with slab 26 and to link the transponder codes with one
another 1n a database.

After the transponder codes are linked with one another 1n
the database, a user can imnput a code from either transponder
device 30 or transponder device 120 and ascertain the codes
of other transponder devices which had been utilized to mark
a portion of the animal body corresponding to slab 26. In
preferred embodiments, an 1dentifier of the live animal from
which slab 26 was obtained will also be 1n the database, and
the user will thus be able to utilize the code of either tran-
sponder device 30 or 120 to ascertain an 1dentification of the
amimal from which slab 26 was obtained.

FIG. 4 shows that both of transponder devices 30 and 120
are simultaneously sending a signal to interrogator 32. In
practice, such would generally not be the case. Rather, tran-
sponder device 30 and transponder device 120 would be
sequentially interrogated by device 32.

Transponder assembly 130 can be inserted into unit 36
either before, during, or after the splitting of unit 36 from slab
26. It 1s noted, however, that second transponder assembly
130 will generally be added after slab 26 has been hanging
from hook 24, and therefore after slab 26 1s physically asso-
ciated with transponder unit 30. Accordingly, first transpon-
der device 30 will be associated with slab 26 for a period of
time during which second transponder assembly 130 1s not
physically associated with slab 26.

Although 1n the shown embodiment first transponder
assembly 30 1s shown associated with a trolley from which
slab 26 1s hung, 1t 1s to be understood that the mmvention
encompasses other embodiments (not shown) wherein {first
transponder device 30 i1s physically associated with slab 26
through other methodologies. For instance, first transponder
device 30 could be associated with a meat hook 1n an assem-
bly analogous to that of assembly 130 and associated with
slab 26 by inserting the meat hook into slab 26. In such
embodiments, the first transponder device assembly could be
inserted 1nto either the hind quarter portion of slab 26 or the
front quarter portion of slab 26 (the portion which becomes
unit 36).

Although 1n the shown embodiment slab 26 1s divided into
two portions, 1t 1s to be understood that slab 26 could be
divided into more than two portions. Preferably, regardless of
the number of portions that slab 26 1s divided 1nto, transpon-
der devices are provided to be physically associated with each
of the portions, and all of the transponder devices have codes
which are electrically associated with one another on a data-
base.

Each of the units 36 and 38 of FIG. 4 can be subjected to
further processing wherein the units are split into smaller
units, and ultimately formed into meat products which are
packaged and distributed. Each of the smaller units preferably
has a transponder assembly provided to be physically asso-
ciated therewith, and each of codes from the transponder
assemblies are preferably electrically associated with one
another on a database.

The above-described methodology provides transponder
devices physically associated with individual meat units
formed from carcasses. Ultimately, such unmits will typically
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be packaged for subsequent commercial distribution. Preter-
ably, the transponder devices are removed from the meat units
prior to packaging the units. In particular embodiments of the
invention, the transponder devices corresponding to meat
units 1n a single package will be read with an interrogator, and
the codes electrically linked with one another in a database, as
well as being linked with an identification of the package.
Accordingly, 1t will be possible for a user to access the data-
base and determine which packages contained meat units of a
particular carcass. Then, if a problem 1s discovered with any
particular meat umt, all meat units obtained from the same
carcass as the problem meat unit can be specifically tracked,
even after the meat units have been packaged and distributed.

A method of reading the transponders associated with meat
units 1n a particular package 1s to place all of the transponder
devices removed from the meat units during packaging in a
large tray and to interrogate the transponders utilizing so-
called anti-collision methodology.

The meat spike assembly of FIG. 3 1s but one embodiment
ol a meat spike assembly encompassed by the present mnven-
tion. Another embodiment meat spike encompassed by the
present mnvention 1s shown as an identification assembly 140
in FIG. 5. Assembly 140 comprises a housing 142 having a
spike 144 extending therefrom. Housing 142 1s configured to
house a transponder device (not shown) therein and com-
prises a pair of planar surfaces 146 and 150 (only the edge of
which 1s visible 1in the view of FIG. 5) joined by a sidewall
148. In the shown embodiment, surfaces 146 and 150 com-
prise a circular outer periphery, and sidewall 148 extends
around such outer periphery. Sidewall 148 can extend entirely
around the outer periphery, or only partially around the
periphery.

Spike 144 extends from surface 150. In a preferred embodi-
ment, spike 144 and housing 142 both comprise plastic. Plas-
tic 1s preferred over, for example, metal, 1n that plastic will not
substantially interfere with radio frequency signals passed
from a transponder 1n housing 142 to an interrogator outside
of housing 142. In particular embodiments, housing 142 and
spike 144 can consist essentially of plastic. Further, housing
142 and spike 144 can be comprised by a single piece of
plastic. Spike 144 preferably extends to from about 1 inch to
about 2 inches from housing 142, and can extend to, for
example, about 1.5 inches from housing 142.

Spike 144 terminates in a bulbous end 152. Such bulbous
end can assist 1n retaining assembly 140 within a piece of
meat. Specifically, once spike 144 1s inserted into the meat,
bulbous end 152 can increase a force required to remove
assembly 140 relative to, for example, the force required to
remove a spike that terminated 1n a tapered end (shown in
FIG. 7). It 1s noted that other configurations of end 152 can be
constructed, such as, for example, a barbed end. However, a
barbed end 1s generally not preferred, as the barbs may dam-
age meat upon removal of the barbed spike from the meat.

Another configuration of a meat spike assembly 1s shown
in FIG. 6. In referring to FIG. 6, similar numbering will be
used as was utilized above 1n describing the embodiment of
FI1G. 5, with the suffix “a” utilized to indicate structures
shown 1n FIG. 6. FIG. 6 illustrates a spike assembly 100a
comprising a housing 102a and a spike 104a extending from
the housing. Housing 102a can be constructed similarly to the
housing 142 of FIG. 5, and spike 104a can be constructed
similarly to the spike 144 of FIG. 5. A difference between the
assembly 100a of FIG. 6 and the assembly 140 of FIG. 3 1s
that the spike 104a of assembly 100a extends from a sidewall
of housing 102a, rather than from a planar surface.

It 1s noted that although only one spike 1s shown extending
from transponder housings in the shown embodiments of
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FIGS. § and 6, the invention encompasses other embodiments
(not shown) wherein multiple spikes extend from a single
housing umit. It 1s further noted that the spike assemblies of
FIGS. 5 and 6 can be utilized for identification of other
materials and components besides meat.

Although the spikes shown 1 FIGS. 5§ and 6 terminate 1n
bulbous ends, the invention encompasses other embodiments
wherein spikes terminate in other shapes of ends. An exem-
plary non-bulbous end of a spike 1s shown 1n FIG. 7 (wherein
similar numbering 1s utilized as 1s utilized in describing the
embodiments of FIGS. 5§ and 6, with the sutlix “b” utilized to
indicate the structure shown 1n FIG. 7). FIG. 7 illustrates an
assembly 100b comprising a spike 104b having a tapered end.

It 1s noted that although the invention i1s described herein
with reference to methodologies of forming meat, the inven-
tion can have application to other processes wherein 1t 1s
desirable to track units originating from a common source.
For instance, in some applications units are distributed as
batches. Frequently, the batches will arrive 1 a large con-
tainer (the common source) and will subsequently be subdi-
vided into smaller units which are separately redistributed
(forinstance, electronic devices, such as, for example, stereos
and televisions, can be distributed in crates comprising a
plurality of separate devices). If a problem 1s found in a
redistributed unit, 1t may be desirable to locate all of the units
which originated from the same batch to specifically recall
such units.

In methodology of the present invention, a first transponder
can be physically associated with the common source 200,
and additional transponder devices 211 a-b associated with
units 2/0 a-b as they are split from the common source as
shown in FIG. 8. The codes of the transponder assemblies
corresponding to units split from the common source will
preferably be associated with the code of the first transponder
unit 1in a database 220. When the units are redistributed, the
transponders may or may not be removed from the units. If the
transponders are removed from the units, preferably the tran-
sponder codes are electrically associated with an 1dentifica-
tion of the individual units prior to distribution. In any event,
cach of the units split from the common source will preferably
have a transponder code associated therewith and a user will
preferably be able to utilize the database to track all of the
units split from the common source once the user 1dentifies
either a package into which any of the units from the common
source was provided for distribution, or a transponder code
associated with any of the units split from the common
source.

As 1s apparent from the discussion above, for purposes of
the present invention a common source can be a plurality of
separated units 1n a single container or an animal carcass, and
in ei1ther event considered as comprising a plurality of units
physically joined together (the meat carcass can be consid-
ered a union of mndividual meat units).

In compliance with the statute, the invention has been
described in language more or less specific as to structural and
methodical features. It 1s to be understood, however, that the
invention 1s not limited to the specific features shown and
described, since the means herein disclosed comprise pre-
terred forms of putting the invention into effect. The invention
1s, therefore, claimed 1n any of 1ts forms or modifications
within the proper scope of the appended claims appropriately
interpreted in accordance with the doctrine of equivalents.

What 1s claimed 1s:

[1. A method for electronic tracking of units originating
from a common source, comprising:

physically associating a first transponder with a common

source, the source comprising a plurality of units physi-
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cally joined with one another, the first transponder send-
ing a code which 1s electrically associated with the com-
mon source;

splitting the common source to separate the source into two

or more of the units;

physically associating a second transponder with one of the

two or more units, the second transponder sending a
code; and

clectrically associating the code of the second transponder

with an identifier of the common source in a database.]

[2. The method of claim 1 wherein the first transponder is
associated with the common source for a period of time
during which the second transponder 1s not physically asso-
ciated with the common source.}

[3. The method of claim 2 wherein the second transponder
1s not associated with any portion of the common source until
alter the splitting of the common source into two or more
units.J

[4. The method of claim 1 wherein the first and second
transponders comprise radio {requency identification
devices, and wherein the sending a code comprises stimulat-
ing the radio frequency identification devices with an inter-
rogator and transmitting data from the stimulated devices to
the interrogator.]

[S. The method of claim 1 wherein the physically associ-
ating the second transponder occurs after the splitting of the
source into two or more units. J

[6. The method of claim 1 wherein the common source
comprises at least a portion of an animal body, wherein the
units are different cuts of meat comprised by the animal body,
and wherein the splitting comprises cutting the animal body
into said units.]

[7. A method for electronic identification of meat units
originating {from a common animal carcass, comprising;

physically associating a first transponder with an animal

carcass, the first transponder sending a code which 1is
clectrically associated with an i1dentifier of the animal
carcass;

splitting the animal carcass into two or more units and

physically associating a second transponder with one of
the two or more units, the second transponder being
joined to a meat spike, the physically associating the
second transponder with said one of the units compris-
ing inserting the meat spike into said one of the units, the
second transponder sending a code; and

clectrically associating the code of the second transponder

with the identifier of the animal carcass.]

[8. The method of claim 7 wherein the first transponder is
joined to a meat spike, and wherein the physically associating,
the first transponder with said carcass comprises inserting the
meat spike into said carcass.}

[9. The method of claim 7 wherein the carcass is hung from
a hanger on a trolley, and wherein the physically associating
the first transponder with said carcass comprises joining the
first transponder to the hanger.]

[10. A method for electronic identification of meat units
originating from a common animal carcass, comprising;

providing an animal carcass on a conveyer and conveying

the carcass through a meat processing plant, the animal
carcass being no more than half of an amimal body and
initially having a first transponder physically associated
therewith, the first transponder sending a code which 1s
clectrically associated with an i1dentifier of the animal
carcass;

first splitting the animal carcass 1nto at least two first units,

one or more of the first units being physically separated
from the first transponder after the first splitting;
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physically associating one or more second transponders
with at least one of the first units which are physically
separated from the first transponder aiter the first split-
ting, the second transponders sending codes; and

clectrically associating the codes of the second transpon-
ders with the identifier of the animal carcass.]

[11. The method of claim 10 wherein the first and second
transponders comprise radio frequency 1dentification
devices, and wherein the sending a code comprises stimulat-
ing the radio frequency identification devices with an inter-
rogator and transmitting data from the stimulated devices to
the interrogator. ]

[12. The method of claim 10 wherein the first transponder
1s joined to a meat spike, and wherein the physically associ-
ating the first transponder with said carcass comprises insert-
ing the meat spike into said carcass.]

[13. The method of claim 10 wherein the second transpon-
ders are joined to meat spikes, and wherein the physically
associating the second transponders with said at least one of
the first units comprises inserting the meat spikes into said at
least one of the first units.}

[14. The method of claim 10 wherein the carcass is hung
from a hanger on a trolley, and wherein the physically asso-
ciating the first transponder with said carcass comprises join-
ing the first transponder to the hanger.}

[15. The method of claim 10 further comprising:

second splitting at least one of the first units 1nto at least

two second units, one or more of the second units being
physically separated from both the first and second tran-
sponders aiter the second splitting;

physically associating one or more third transponders with

at least one of the second units which are physically
separated from the first and second transponders after
the second splitting, the third transponders sending
codes; and

clectrically associating the codes of the third transponders

with the identifier of the animal carcass.}

[16. The method of claim 15 further comprising:

packaging a collection of units comprising one or more

packaged units selected from the group consisting of
first units, second units and mixtures thereof;

removing transponders from the units of the collection

betore the packaging;

providing a package 1dentifier associated with the package

in a database; and

associating an identifier of the packaged umts with the

identifier of the animal carcass 1n the database, the 1den-
tifier of the animal carcass being ascertained by interro-
gating the transponders physically associated with the
units of the collection before the packaging.}

[17. A method for electronic identification of an originating
amimal carcass for packaged meat units, comprising:

providing a first animal carcass on a conveyer and convey-

ing the first animal carcass through a meat processing,
plant, the first animal carcass initially having a first
transponder physically associated therewith, the first
transponder sending a code which 1s electrically associ-
ated with an 1dentifier of the first animal carcass;

first splitting the first animal carcass 1nto at least two first

units, one or more of the first units being physically
separated from the first transponder aiter the first split-
ting;

physically associating one or more second transponders

with at least one of the first units which are physically
separated from the first transponder atter the first split-
ting, the second transponders sending codes;
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clectrically associating the codes of the second transpon-
ders with the identifier of the first animal carcass:

providing a second animal carcass on a conveyer and con-
veying the second animal carcass through the meat pro-
cessing plant, the second animal carcass 1nitially having
a third transponder physically associated therewith, the
third transponder sending a code which 1s electrically
associated with an 1dentifier of the second animal car-
Cass;

second splitting the second animal carcass mnto at least two
second units, one or more of the second units being
physically separated from the third transponder after the
second splitting;;
physically associating one or more fourth transponders
with at least one of the second units which are physically
separated from the third transponder after the second
splitting, the fourth transponders sending codes;

clectrically associating the codes of the fourth transpon-
ders with the identifier of the second animal carcass;

packaging a collection of units comprising one or more
packaged units selected from the group consisting of
first units, second units and mixtures thereot;

removing transponders from the units of the collection

betore the packaging;

providing a package i1dentifier associated with the package

1n a database; and

clectrically associating an identifier of the packaged units

with the 1dentifiers of the first and second animal car-
casses 1n the database, the identifiers of the first and
amimal carcasses being ascertained by interrogating the
transponders physically associated with the units of the
collection before the packaging.}

[18. The method of claim 17 wherein the first, second, third
and fourth transponders comprise radio frequency 1dentifica-
tion devices, and wherein the sending of codes from the first,
second third and fourth transponders comprises stimulating
the radio frequency identification devices with one or more
interrogators and transmitting data from the stimulated
devices to the interrogators.]

[19. The method of claim 17 wherein the first, second, third
and fourth transponders comprise radio frequency 1dentifica-
tion devices, and wherein the ascertaining of the interrogating
the transponders stimulating the transponders removed from
the units of the collection before the packaging with an inter-
rogator and transmitting data from the stimulated transpon-

ders to the interrogator.]

[20. The method of claim 17 wherein the second and fourth
transponders are joined to meat spikes, and wherein the
physically associating the second fourth transponders with
said first and second units comprises inserting the meat spikes
into the first and second units.]

[21. An identification assembly comprising:

a housing having an outer periphery;

a transponder entirely contained within the housing; and

at least one spike removably secured to the housing.]

[22. The assembly of claim 21 wherein the housing and
spike comprise plastic.}

[23. The assembly of claim 21 wherein the housing has
only one spike extending therefrom.]

[24. The assembly of claim 21 wherein the housing and
spike consist essentially of plastic.]

[25. The assembly of claim 21 wherein the housing com-
prises a pair of planar surfaces jomned by a sidewall, and
wherein the at least one spike extends from one of the sur-
faces.]
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[26. The assembly of claim 25 wherein the planar surfaces
comprise circular outer peripheries, and wherein the sidewall
extends around the circular outer peripheries.]

[27. The assembly of claim 21 wherein the housing com-
prises a pair of planar surfaces joined by a sidewall, and
wherein the at least one spike is spaced from the sidewall.]

[28. The assembly of claim 27 wherein the planar surfaces
comprise circular outer peripheries, and wherein the sidewall
extends around the circular outer peripheries.]

[29. A meat identification assembly comprising a transpon-
der removably attached to a meat spike.}

[30. The assembly of claim 29 wherein:

the meat spike comprises:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a holder at an other of the opposing ends of the rod; and
the transponder 1s attached to a substrate configured to

slide over the rod and be retained by the holder.]

[31. The assembly of claim 29 wherein:

the meat spike comprises:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a loop at an other of the opposing ends of the rod; and
the transponder 1s attached to a substrate configured to be

retained to the rod by the loop.}

[32. A meat identification assembly comprising a radio
frequency identification device (RFID) attached to a meat
spike, and wherein:

the meat spike comprises:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a holder at an other of the opposing ends of the rod; and
the RFID 1s attached to a substrate configured to slide over

the rod and be retained by the holder.}

[33. The assembly of claim 32 wherein the RFID is con-
figured as a passive device.}

[34. The assembly of claim 32 wherein:

the holder comprises a loop at the other of the opposing

ends of the rod; and

the substrate 1s configured to be retained to the rod by the

loop.]

[35. The method of claim 1 wherein the physically associ-
ating comprises physically associating the first transponder
with a monolithic common source.]

[36. An identification assembly comprising a transponder
housed 1n an assembly having at least one spike extending
therefrom, and wherein the housing comprises a pair of planar
surfaces jomed by a sidewall, and wherein the at least one
spike extends from the sidewall, and wherein the at least one
spike 1s configured for mnsertion into an object while main-
taining substantially the same shape aiter isertion as before
insertion, and wherein the at least one spike alone secures the
identification assembly to the object; and

wherein the planar surfaces comprise circular outer periph-

eries, and wherein the sidewall extends around the cir-
cular outer peripheries.]

[37. The assembly of claim 36 wherein the at least one
spike 1s rigid.]

[38. A meat identification assembly comprising a transpon-
der attached to a meat spike, the meat spike comprising;

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a holder at an other of the opposing ends of the rod; and
the transponder 1s attached to a substrate configured to slide
over the rod and be retained by the holder.]
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[39. A meat identification assembly comprising a transpon-
der attached to a meat spike, the meat spike comprising;:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a loop at an other of the opposing ends of the rod; and
the transponder 1s attached to a substrate configured to be
retained to the rod by the loop.}

[40. A meat identification assembly comprising a radio
frequency 1dentification device (RFID) attached to a meat
spike, the meat spike comprising:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a holder at an other of the opposing ends of the rod; and
the RFID 1s attached to a substrate configured to slide over the
rod and be retained by the holder.}

[41. A meat identification assembly comprising a radio
frequency 1dentification device (RFID) attached to a meat
spike, the meat spike comprising:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a loop at an other of the opposing ends of the rod; and
the RFID 1s attached to a substrate configured to be retained to
the rod by the loop.]

[42. An identification assembly comprising a transponder
housed 1n an assembly having at least one spike extending
therefrom, and wherein the housing comprises a pair ol planar
surfaces joined by a sidewall, and wherein the at least one
spike extends from the sidewall, and wherein the at least one
spike 1s configured for insertion into an object while main-
taining substantially the same shape after insertion as before
isertion; and

wherein the planar surfaces comprise circular outer periph-

eries, and wherein the sidewall extends around the cir-
cular outer peripheries.]

[43. A meatidentification assembly comprising a transpon-
der attached to a meat spike, the meat spike comprising;:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a holder at an other of the opposing ends of the rod; and
the transponder 1s attached to a substrate configured to slide
over the rod and be retained by the holder.]

[44. A meatidentification assembly comprising a transpon-
der attached to a meat spike, the meat spike comprising;:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a loop at an other of the opposing ends of the rod; and
the transponder 1s attached to a substrate configured to be
retained to the rod by the loop.}

[45. A meat identification assembly comprising a radio
frequency 1dentification device (RFID) attached to a meat
spike, and wherein:

the meat spike comprises:

a rod having a pair of opposing ends;

a point at one of the opposing ends of the rod; and

a loop at an other of the opposing ends of the rod; and
the RFID 1s attached to a substrate configured to be retained

to the rod by the loop.}

46. A method for remotely collecting information rvelated to
articles comprising:

disposing articles grouped together in a container;

associating with the container a radio frequency identifi-

cation (RFID) device comprising a substrate, one or
movre antennas disposed on the substrate, a rvadio fre-
quency transceiver integrated cirvcuit disposed adjacent
the substrate and opervable for veceiving radio frequency

14

signals as operable for communicating radio frequency
signals, control logic circuitry and a memory for persis-
tently storing data;

receiving from an interrogator in remote proximity to the

5 RFID device associated with the container a radio fre-
quency signal comprising a common identification asso-
ciated with the container in a database, the RFID device
storing the common identification in the memory,
removing an article from the container;

10 providing a second RFID device associated with the
removed article comprising a substrate, one or more
antennas disposed on the substrate, a radio frequency
transceiver integrated circuit disposed adjacent the sub-
strate and operable for receiving radio frequency sig-

15 nals and operable for communicating radio frequency
signals, and having a memory for persistently storing
data;

receiving in the second RFID device a radio frequency
signal from the interrogator comprising a unique iden-

20 tifier and a command to store the unique identifier in the
memory of the second RFID device;

storing the unique identifier in the memory of the second
RFID device; and
associating the unique identifier of the second RFID device

25 with the common identifier of the first RFID device in the
database.

47. The method of claim 46 and further comprising:
subsequently transmitting rvadio frequency signals includ-
ing an interrogation command to the second RFID

30 device from a radio frequency interrogator in remote
proximity to the removed article;

receiving the unique identifier as part of a radio frequency
signal vesponse from the second RFID device; and
determining the common identification from referring to

35 the unique identifier in the database.

48. The method of claim 46, further comprising:

transporting the vemoved article to a location remote from
the group of articles;

transmitting from an interrogator in vemote proximity to

40 the removed article a radio frequency command mes-
sage requesting that the second RFID device respond
with an identifier; and

receiving from the second RFID device a radio frequency
signal that includes the unique identifier stoved in the

45 memory of the second RFID device.

49. The method of claim 48 and further comprising access-
ing the database and determining the common identification
from the unique identifier.

50. The method of claim 46, wherein the providing the

50 second RFID device further comprises providing the vadio

frequency transceiver integrated circuit device operable to
receive spread spectrum modulated radio frequency signals.
51. The method of claim 46, wherein providing the second
RFID device further comprises providing the radio frequency
55 transceiver integrated civcuit device operable to receive
spread spectrum modulated vadio frequency signals modu-
lated using one selected from the group of amplitude modu-
lation, binary phase shift keving, and combinations thereof.
52. The method of claim 46, wherein providing the second
60 REID device further comprises providing the vadio frequency
transceiver integrated civcuit device operable to communi-
cate spread spectrum modulated vadio frequency signals
using backscatter reflection.
53. The method of claim 46, wherein providing the second
65 REID device further comprises providing a power source that
is a capacitively coupled power supply operable to provide
power in the presence of radio frequency signals.
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54. The method of claim 46, wherein providing the second
RFID device further comprises providing the radio frequency
transceiver integrated civcuit with the memory wherein the
memory has a non-volatile portion.

55. The method of claim 54, wherein providing the non-
volatile memory further comprises providing a memory that
is readable and writeable.

56. The method of claim 54, wherein providing the memory
further comprises providing a memory portion that is unal-
tervable.

57. The method of claim 46, wherein providing the second
RFID device further comprises providing the radio frequency
transceiver integrated civcuit with memory that has a volatile
portion.

58. The method of claim 46, wherein providing the second
RFID device further comprises providing a power source that
is a thin film battery.

59. The method of claim 58, wherein providing the second
RFID device further comprises providing the radio frequency
transceiver integrated operable to actively transmit spread
spectrum modulated rvadio frequency signals.

60. The method of claim 46, wherein providing the second
RFID device further comprises providing the radio frequency
transceiver integrated with control logic being one selected
from the group of a microprocessor, a microcontroller, and
combinations thereof.

61. The method of claim 46, wherein providing the group of
articles in the container comprises providing perishable
goods.

62. The method of claim 46, wherein providing the group of
articles in the container comprises providing boxed goods on
a pallet.

63. A method for remotely collecting information velated to
articles comprising:

disposing articles grouped together in a container, the

articles having a common identification associated with
the container in a database;

affixing to the container, a first radio frequency identifica-

tion (RFID) device comprising a substrate, one ov more
antennas disposed on the substrate, a radio frequency
transceiver integrated circuit disposed adjacent the sub-
strate and operable for receiving radio frequency sig-
nals as operable for communicating radio frequency
signals, control logic civcuitry and a memory for storing
data including the common identification;

transmitting to the first RFID device, from a radio fre-

quency interrogator in vemote proximity to the con-
tainer, a rvadio frequency signal including a command
interrogating the first RFID device to determine the
common identification;

receiving in vesponse, a radio frequency signal communi-

cation from the first RFID device including the common
identification;
removing an article from the container;
providing a second RFID device associated with the
removed article comprising a substrate, one or more
antennas disposed on the substrate, a radio frequency
transceiver integrated circuit disposed adjacent the sub-
strate and operable for receiving radio frequency sig-
nals and operable for communicating rvadio frequency
signals, and having a memory for storing data including
a unique identifier;

receiving in the second RFID device a radio frequency
signal from the interrogator comprising a command
interrogating the second RFID device to determine the
unique identifier in the memory of the second RFID
device;
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receiving in response, a radio frequency signal communi-
cation from the second RFID device including the

unique identification; and

associating the unique identifier of the second RFID device
with the common identifier of the first RFID device in the
database.

64. The method of claim 63, further comprising.

transporting the removed article to a location remote from

the group of articles;

transmitting from an interrogator in vemote proximity to

the vemoved article a radio frequency command mes-
sage requesting that the second RFID device respond
with an identifier;

receiving from the second RFID device a radio frequency

signal that includes the unique identifier stoved in the
memory of the second RFID device; and

accessing the database and determining the common iden-

tification from the unigue identifier.

65. The method of claim 63, wherein providing the second
RFID device further comprises providing the radio frequency
transceiver integrated circuit device operable to receive
spread spectrum modulated vadio frequency signals modu-
lated using one selected from the group of amplitude modu-
lation, binary phase shift keying, and combinations thereof.

66. The method of claim 63, wherein providing the second
RFID device further comprises providing the radio frequency
transceiver integrated circuit device operable to communi-

cate spread spectrum modulated radio frequency signals
using backscatter reflection.

67. The method of claim 63, wherein providing the group of
articles in the container comprises providing perishable
goods.

68. The method of claim 63, wherein providing the group of
articles in the container comprises providing boxed goods on
a pallet.

69. A method for remotely collecting information rvelated to
articles comprising:

receiving articles grouped together in a container having a

common identification associated with the container in a
database, wherein a first radio frequency identification
(RFID) device is affixed to the container and is associ-
ated with the group of articles, and at least a second
RFEID device is affixed to a second article from the group,
wherein at least the first and second RFID comprise a
substrate, one or more antennas disposed on the sub-
strate, a radio frequency transceiver integrated circuit
disposed adjacent the substrate and operable for receiv-
ing radio frequency signals as operable for communi-
cating radio frequency signals, control logic circuitry
and a memory for storing data including an identifica-
tion;

transmitting to the first RFID device, from a radio fre-

quency interrogator in vemote proximity to the con-
tainer, a radio frequency signal including a command
interrogating the first RFID device to determine the
common identification,

receiving in response, a radio frequency signal communi-

cation from the first RFID device including the common
identification;

accessing the database whervein the common identification

is associated with at least the second identification inthe
database;

removing the second article from the container;

transmitting to at least the second RFID device affixed to

the second article from the container, from a radio fre-
quency interrogator in vemote proximity to the second
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article, a radio frequency signal including a command
interrogating the second RFID device to determine the
second identification;

receiving in vesponse, a radio frequency signal communi-
cation from the second RFID device including the sec-
ond identification;

accessing the database wherein at least the second identi-
fication of the second article from the container is asso-
ciated with information about the articles of the group;
and

redistributing the second article.

70. The method of claim 69, further comprising:

transporting the removed article to a location vemote from
the group of articles;

transmitting from an interrogator in vemote proximity to
the removed article a radio frequency command mes-
sage requesting that the second RFID device respond
with an identifier;

receiving from the second RFID device a radio frequency
signal that includes the unique identifier stored in the
memory of the second RFID device; and
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accessing the database and determining the common iden-

tification from the unique identifier.

71. The method of claim 69, wherein providing the second
RFID device further comprises providing the radio frequency
transceiver integrated circuit device operable to receive
spread spectrum modulated vadio frequency signals modu-
lated using one selected from the group of amplitude modu-
lation, binary phase shift keyving, and combinations thereof.

72. The method of claim 69, wherein providing the second
RFID device further comprises providing the radio frequency
transceiver integrated civcuit device operable to communi-
cate spread spectrum modulated rvadio frequency signals
using backscatter rveflection.

73. The method of claim 69, wherein providing the group of
articles in the container comprises providing perishable
goods.

74. The method of claim 69, wherein providing the group of
articles in the container comprises boxed goods on a pallet.
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Claims 63-74 are cancelled.
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75. The method of claim 46, further comprising:
redistributing the removed article from the container
subsequent to associating the unique identifier of the
second RFID device with the common identifier of
the first RFID device in the database.
76. The method of claim 735, further comprising:
locating the redistributed removed article so as to
enable a recall of the redistributed removed article.
77. The method of claim 75, wherein the method further
comprises, prior to redistributing the removed article:
removing the second RFID device associated with the
removed article; and
replacing the second RFID device with an identification
located on a package associated with the removed
article so as to enable tracking even after the second
RFID device has been removed.
78. The method of claim 77, further comprising redis-
tributing the package associated with the removed article
having the identification disposed thereon.
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79. The method of claim 78, further comprising locating
the redistributed removed article so as to enable arecall of
the redistributed removed article using the identification
disposed on the package.

80. The method of claim 46, further comprising associ-
ating the unique identifier stored in the memory of the
second RF1ID device with an identifier associated with the
article in the database.

81. The method of claim 80, further comprising inter-
rogating the second RFID device using an anti-collision
methodology.

82. The method of claim 63, further comprising redis-
tributing the removed article from the container subse-
quent to associating the unique identifier of the second
RFID device with the common identifier of the first RF1D
device in the database,
wherein the method further comprises, prior to redistrib-
uting the removed article:

removing the second RFID device associated with the

removed article; and

replacing the second RFID device with an identification

located on a package associated with the removed
article so as to enable tracking even after the second
RFID device has been removed.

83. The method of claim 82, further comprising redis-
tributing the package associated with the removed article
having the identification disposed thereon.

84. The method of claim 83, further comprising locating
the redistributed removed article so as to enable arecall of
the redistributed removed article using the identification
disposed on the package.

35. The method of claim 69, wherein the method further
comprises, prior to redistributing the second article:

removing the second RFID device aftixed to the second

article; and

replacing the second RFID device with an identification

located on a package associated with the second
article so as to enable tracking even after the second
RFID device has been removed.

86. The method of claim 85, further comprising redis-

tributing the package associated with the removed article

having the identification disposed thereon.

87. The method of claim 86, further comprising locating
the redistributed second article so as to enable a recall of
the redistributed second article using the identification
disposed on the package.
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