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(57) ARSTITACT

25 Claims, 65 Draiving Sheets

A system li&r applying mdio frequency identiiication ta s on
which arc disposed respective barcodcs includes a procca(or
and a plurality of representations of the items accessible by
the processor. I:tch representation is associated with at least
ouo of the barcodcs and include( mi indication nl'3 predctcr-
muied position for placement of'he radio frequency identi-
fication tag on an item corre(pnnding to the barcodc. A bar-
code reader mid a display arc in communication with the
processor. When the barcode reader detects a first barcode on
a hrst itmn, thc barcode reader outputs a first signal to the
pmcessnr identifying the lirst barcode. Thc proce((or
receives the first signal, identifies a first representation that is
associated with dw. first barcnde, and outputs to the display a
second signal associated ivith the first representation. The
display receives the second sigttal associated ivith the first
representatmn and displays the 1irst rcq&resentation.
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Rrin rAC, SYS fry

lite present application claims priority to U.S. Provisional
Applicnti(m No. 60/703.539, filed;lul. 29, 2005, the cntirc
disclosure of each of winch is incorpomted by reference
llerelll.

A. portion of the disclosure of tlus patent document con-
tains nmtenal wluch is sublect to copynght protection. The
copyright ov ncr htms no objection «i thc facsimile reproduc-
tion by anyone of the patent disclosure. as it appears iu the
Patent and Trademark Office patent files or records, but oth-
er«isa reserves all copynght rights whatsomur

BACKGROUND OF

Till .

INVFNTION

Mamifacturers of products for retail markets gcncmlly
apply for Universal Product Codes ('*UPC*') uid,'or Elec-
tronic Product Codes ("Eiq"*) for their products. A UPC'id/orFPC'omprises information specific to the product,
such as the identity of the product (by a product code) aid the
manufacturer, and is typically included on a label affixed to
ilm product or its packaging ai the manul'aciurcr's I'acility

The label may store Ul'C uifonnanon (either by including the
UPC directly or a code that relates to thc known UPC') in a

barcode printed on the label or EPC infomiation on a radio
frequency identification ("RFID") tng attached to the label
stock. Depending upon their sire, several identical products
may be packaged together in a "carton." which as used herein
refers to the product box or other packaging. Multiple cartons
of the same products can titan be placed in groups. or pellets.
that may be arranged in a distnbution center. llus pmcess is
rcfimrcd to as "pallctiring"

In addition to the basic UPC label. manufacturers have also
attached a more detaded barcode label to a product's pack-
aging bcl'ore shipping tlm product io a rctailcr or wholesaler
The retader/u.holesaler may provide to the manufacturer
some or all of tlm information to be included within this more
det «lcd lab(1, bui such information may also dcpcnd on other
factors, for example as related to the product's distribution.
Some retailers request tluit manufacturers also label pncka gas

with RFID fags to include ihe same or more inliinnation than
is provided in the detailed barcode labels.

Barcode labels are preferably applied to packages so tlmt
they mny be within the line of sight of a Inter barcodc render
bui are generally unaffected by ilm package's contents RFID
tags, on the other lmnd, generally do not require line of si ht
placenmnt but cmi be atf(.cted by package cmitents As should
be understood in this art. Iiir example. some liquids can
absorb radio frequency ("RF'*) signals. wliile metals may
reficct RF signals. Placement of the RFID ta in sufficient
proximity to such matermls can inlubit the nbihty of a later
RFID reader to read the tag*a information

SUMMARY

The present uivennon relates to an RFID labeling system
that may be used independently or ui conjunction uitll a

labeling comeyor system
11mse and other objsects may be achieved in a preferred

embodiment ol'a system for npplying radio frcqucncv iden-
tification tags on items on sshich are disposed respective
barcodes, including a processor and a plurality of represen-
tations of the items accessible by the processor. Each repre-
sentation is associated vvith at least one of the barcodes and
includes an indication of a prcdctemiined position for place-
(lie(It Of a I«clio flequeilcv irlelltlflciltloll tag oil all itelli Co('-

responding to tlie at least one barcode. A barcode reader is in

conununication with the processor A display is in communi-
cation with the processor. Wren the barcode reader detects a

first harcode on the first item, the barcode reader outputs a first
signal to thc proccmsor identifying thc first barcodc Thc pro-

s cessor receives the first signal, identifies a first representat«in
that is associated with the tirst barcode, and outputs to the
display a second stptal associated with ihe first representa-
tl(ill. The display receives the second signal associated with
thc first represvntation and displays the lirsi representation

«i In one preferred method for applying radio frequency iden-
tification tags on items on wluch are disposed respective
barcodcs, iimns arc conveyed through a lirst path of travel A
first barcode is detected on a first item, and the first item is
dive«ed from thc firsr path of travel to a second path of travel
if a representation indtcating n predetermined position for
placement of a radio frequency identification tag on the first
itmn is associated with the lirst barcode.

Tire accompmiying drawings, v itis are incorporated in and
constitute a part of this specification, illustrate one or more

o embodiments oftlic invcmion and, togetlmr with tlm desvrip-
uon. serve to explain the principles of the invention.

BRILF DESCRIPTION Oi TUL'ILssVVINGS

A full and enabluig disclosure of the present uiventioii,
including the best mode thereof to one ofordinary sla 11 in the
att, is set fo(th morc particnlnrly in the reniainder of tlm
specification, uluch makes reference to the accompanying
fikrures. in whicln

3(( FIG. 1A is a fnmi schemauc view of a mobile labehng
system ui accordance with an embodunent of the present
lllvcntloll,

I'ICi. 1 B is a perspective view ofan RF ID printer and cart as
in the system as shown in 1(ICr. Icm

FICi. IC's a partial front pcrspcciive view of a systmn tms

shown in I'ICi. 1A;
I'lii. 1D is a partial perspective view of a system as shovvn

in FICi IA:
l(ICr. ZA is a side schematic view of a mobile labeling

sa system as shown in FICi IA,
FICi. 2B is a schematic illustration of the use o I'a handhekl

scanner and package with a label for use within a system or
process including a labeling system as shown in Fiii IA;

FICi. 3A is a block dha~satu view of the mobile labehng
s- system as shown in FIG. 1 M

FICi. 3B is a block diagram vieiv of the data hierarchy of an
embodiment of a mobile labeling system as shosin in I'ICi.

IA;
FICi. 4 is a perspecuve schematic view of a conveyor label-

(( ing system in accordance tvith an embodiment of the present
invenii&ui.

FICi. 5 is a screen display within a software ap pi cat i on that
controls the mobile labeling system as shown in HCr. IA:

FIG. 6A is a screen display within a solhsare apphcation
.s that contmls the mobile labeling system as shown in I'IG. 1A;

FIC). 68 is a screen display within a software application
ihat controls the niobile labeling system as shou n in I'ICi 1A;

FICi. 7A is a screen display within a sofnvare application
that contm la ihc mobile labeling system as shov'n in FICi 1A,

ro FIC). 7B is a screen display wit)un a softisare applicsuon
that controls tlm mobile labeling systmn as shown in FICi 1A,

FKi. 6 is a screen display within a sofiu are apphcai ion ihnt
controls the mobile labeling system as slxiu n in FIG. IA:

I'IC). 9 is a screen display us tliin a s oft u nre ap pi milton thnt
r- controls the mobile labeling system as shown in FICr. IA:

I'ICi. 10A is a screen display witlun a software application
that controls the mobile labeling system as shown in HCi. 1A;
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I'Ki 10B is d scrcefi cllspldy wlthlli a sofbvafe 'ippllciltloli
that controls the mobile labeling system as shown in I'JG. JA;

I'IG. 10(.'s a screen display v, itlun a sofbvare application
that controls thc mobile labeling system as shown in FJCJ. JA,

l16. 10D is a screen display within a sofbvare application
that controls the mobile labeling system as shown in FKi. I A;

FICJ. 11 is a screen display witlun a software application
that controls the mobile labeling system as shown in FIG. I tu

FICi 12A is a sml ecu display iv i(bin a soliwarc application
that controls the mobile labeling system as shoivn in I'ICI. IA;

FI6. 12B is a screen display v,ithui a sofbvare application
that controls the mobile labeling system us shown in FICi IA,

FIG. 12C is a screen display v itlun a sofbvare application
tliat c(llltrols tlm mobile labeling system as shown in FKJ I A,

FICi'2D is a screen display is uhin a so Jbvare applicauon
that controls the mobile labeling system as shown in F JCr. I A;

I'Ki I ZF, is a screen displny within a software application
thai controls the mobile labeling system as ahois n in FICi. IA.

FICJ. 13 is a screen display within a sofbvare application
that controls the mobile labeling system as sluiwn in FICi I A,

FIG. 14 is a screen display within a sohuare application
that controls the mobile labeling system as shown in F Ki. IA;

FIG. 15 is a screen display witlun a sogware application
that controls the mobile labeling system as shown in F JCr. IA;

I'Ki. 16 is a screen display within a software application
that controls the mobile labehn system as shov'urn FIG. IA;

FKi 17 is a scrimn display uithui n sohuarc applicatimi
that controls the mobile labeling aysteni as shown in F JCr. I su

FIG. 18 is a screen display uitlun a softwnre application
that controls the mobile 1nbeluig system as shown in FBI, IA;

FI6. 19 is a screen display witlun a sofbvare application
that controls the mobile labeling system as shown in F JCr. JA;

FIG. 20A is a screen display v, ithin a softu are application
thnt controls tlm mobile labeling system as shown in FK i I A;

FI6. 20B is a screen display witlun a softv are application
thai controls thc mobile labeling system iws slut un in FJCJ IA,

FKJ. 21 is a screen display within a software application
thnt controls tlm mobile labeling sysmm as shown in FKJ I A,

FKi. 22A is n screen display u ithin a sofiv are application
thai controls the mobile labeling system us shown in FICi JA,

FICJ 22B is a screen display within a software applicaiion
that controls the mobile labeling system as s liown in I'ICJ. IA;

FICi 23 is a screen display within n sofbvare applicntion
that controls the mobile labeling aysteiu as shown in I'ICr. IA;

FICi 24 is a screen display within n so((narc application
that controls the mobile labeling system as shown in FKI. I X;

FIG. 25 is a screen display witlun a sohware application
that controls the mobile labeling system as shown in I'Ki. I X:

FI6. 26 is a screen display within a sohuare application
that controls the mobile labeling system as shown in F Ki. IA;

FIG. 27 is a screen display witlnn a sohuare application
that controls thc mobile labeling system as shown in F JCJ JA,

FIG. 28A is a screen display v. ithin a sofbvare application
thai controls the mobile labeling system as shoivn iu FICi IA,

FICJ. 28B is a screen display within a sofbvare application
that controls tlm mobile labeling system xs shown in FICi I A,

FKI 29A is a scrccn display ivithin a software applicntion
thai controls ihe mobile labeluig system as shou n ui I'ICi IA.

FICr. 29B is a screen display iviilnn u software application
that controls the mobile labeling system as shown in I'JG. JA;

FICi 29C's a screen display ivithm a software application
that controls the mobile labeling system as shown in JBG. JA;

I'ICi. 29D is a screen display u uhin a soJtiv are applicauon
that controls the mobile 1nbehng system as shown in F JCI. IA;

I'I6. 29Li is a screen display witlun a sofbvare application
that controls the mobile labeling system as shown in F ICr. I A;

FKi. 29F is a screen displny within a software application
that contmls the mobile labeling system as shown in I'I6. JA;

FICi. 30 is a screen display v;ithui a sofbvare applicat«in
that controls tlie mobile labeling system as shown in FI6. IA;

FICi. 31A is a screen ilisplay within a sogu are appliaitmn
that contmls the inobile labeling system as shou n iu I'IG IA;

FICi. 31B is a screen display witlnn a softu are application
that controls thc mobile labeling system us shown in FICI I A,

I'Ki. 31C is a scrcvn display within a sofbvare application
i(1

that contmls the mobile labeling sy: tcin as slxiu n in FIG I A,
FICr. 31D is a screen display within a sofbvare application

that contmls the mobile labeling system as shown in FKJ. IA;
FICi. 31F is a screen display within a software application

that co atm la the mobile labeluig system as shown in FIG. IA;
FICi. 31F is a screen display witlun a sofiuare application

that controls the mobile labeling system as shown in FICi. IA;
FKi. 32 is a sera:n display ivithin a software application

that contmlsthenuibilelabelin systemas slmuninFIG IA,
o I'IG. 33 is a scrcxn display v ithin a software apphcaiion

that contmls the mobile labeling system as shown in FKJ. IA;
VICi. 34 is a screen display within a software application

that contmls the mobile labeling system as shou n in FIG. JA,
FICi. 35 is a screen display v,ithui a sotbvare application

"-'hat controls tlie mobile labeling system as shown in FICi. IA;
FICJ. 36 is a screen display within a software application

ihat coutrols the niobile labeling system as shou n in I'ICi IA;
FICi. 37A is a screen display within a software application

that contmls the mobile labeling system as slxiu n in FICJ I A,
and

I'Ki. 37B is a scrcvti display within a sofbvarc application
that controls the mobile labelin system as shown in I'ICi. 1A.

Repeat use of reference characters in the presait spccifi-

,, caiioil and drmiings is iniendal to r(Trcscni snilm or analo-
gous features or elements of the invention.

DLTAILED DL'SCRIPIZON

dn Reference v;ill now be made ui detail to presently preferred
embodiments of the invention, one or more example ofwigch
are illustmted in the accompanying drawutgs. Each exmnple
is provided by v;ay of explanation of the invention. not limi-
tation of the invention In fact. it will bc npparcni to those

ds skilled ui the att that modifications and variations can be
nmde in the present invention without departing from tlm
scope or spiui iheraif For instance, leaiures illustrated or
described as part of one embodiment may be used on another
enibodimcnt to yield a still furthor embodinmnt Iimu it is

so intended that the present invention covers such modificauons
and variations as come within the scope of the present disclo-
sut'c

Referring to I'KIS, IA, IB, IC and ID, a mobile umt 10
includes a general purpose computer 12, a touch screen 14, ii

s keyboard 16. a computer mouse 18. an RI'ID printer 20, aixl
a handheld barcode scanner 22. all located on a wheeled cart
24 Reli:rring also io FKi 2A, n lower portion 26 ol'cart 24

houses a baitery system 30, which allou s mobile umt 10 to be
disconnected from a power supply for a limited tinm, for

so cxmnplc so that systaii 10 iliay bc moral i in tide u lmi:fnl cari
from one conveyor hne to another for use as described herein.
Carts and mobile battery systems should be understood in this
art and are therefore not discussed in funher detail. An
example ofan integrated cart and battery system is tide MON-
ARCH i9876 MOBILI', WORK STATION available from
Paxar Corpomtion in Mianusburg. Ohio. It should also be
understood that. xi bile the presently described embodiment
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5
includes a battery system integrared into cart 24, can 24 and
battery systen& 30 do not have to be so combined and may be
separate components.

RFID printers, which m&code RFID devices disposed on
respective togs as the tags are d&spensed from a feed roll,
should also be understood in this a&t, and any suitable RFID
printer may be used. e g the MONAR('119855 RFID pru&ter

also available from Paxar Corporat&on. It ah&cold also be
understoixl that while &m RFID pruiter nuiy print alphanu-
n&eric and/or barcode characters on a label carry&ng the
encoded RFID tag, the pluase "RFlD printer" may encom-
pass a device that encodcs RFID tags without printing eitlmr
or both ofelphamuneric and barco de characters on the tag and
that RFID tags dispensed fmm m& RFID printer need not be
d&sposexi on pun&able label stock. It should also be understood
that the terms "RFID tag'* and "RFID label'* refer to a pro-
grammablc/encodable radio frequency device m&d antenna
a&&ached to a substrate so that the dev&ce and antenna can be
secured to a desirexi object such as a carton "label'* refers
gonerally io a substrate capable of at&echo&cnt to &i cart&&l& or
pallet and upon wluch information regarding the carton or
pallet is disposed tluough a barcode. an RFID tag, or both. In
the presently descnbed embodiment. RF ID pru&ter 20 uses
printable label stock that contains an embedded R11D tag.
RI'll) printer 20 formats and prints a barcode containing
u&fornmtion spec&iic to the cartons and pallets on wluch the
label will be placed and, at the same time, encodes the embed-
ded RFID tag w &th the sume and. opt&onally. additional infor-
mation. In addition, handheld barcode scanners should be
well undcmtood in tlus ar( and any suitable svanner may bc
used, for example the SYMBOI PIIASBR available froin
Symbol Technologies Corporation of Iloltsville. N.Y.

In another embodiment, multiple scanners and RFID print-
ers may be connected to computer 12. As d&scussed below„an
oprion of the system allows a user to "verify'* a barcode label
aficr it is attached to a carton by peril&nmng a barcode ven-
ficat&on scm&, A user may employ a second or addiuoiml
scanner to perfonu this verification without in&peding the
scaiuung ol product codes for i&fief the priman seminar is
used. Connecting additional RHD printers allows the system
to simultaneously print ca»on and pallet label/tags

Refernng to FIC&. 3A, &n the presently descnbed embod&-

ment, computer 1Z is a personal ("I'(."*) or industrial com-
puter and includes a PENTIIIM equivalent processor ninning
the WINDOWS 2000 operating system. Touch screen 14 may
overlay the P(.'onitor screen and is preferably secured in the
same hous&ng 13 as the monitor and processor. Keyboard 16,
mouse 18, RFID printer ZU and scanner ZZ are connected to
thc processor through housmg 13. The construction and
operat&on of personal and industrial computers and touch
screens should be well understood and are therefore not
described u& more detail herein While PC 12 and touch screen
14 are disposed in conunon hous&ng 13 u& the presently
dcscribcd embodiment, PC 12 and touch screen 14 n&ay also
be separate components I'urthem&ore. it should also be
understood that mobile unit 10 employs touch screvn 14 in
order to faciliuitc input by a usvr. In another cmbodinwnt.
hei&ever, the touch screen overlay is omitted. so that the user
views infonuation and options at a cathode ray wibc ("('Rf'*)

screen, or other type of screen, and in&cree(s with the system
via keyboard 16. mouse 18 and barcode scanner 22. In these
altcrnativc embodiments. CRT monitor 14. keyboard 16,
mouse 18. RFID pnnter 20 and scmmer 22 are also open-
tively connected to PC 12.

An application running on PC 12 m&d &vrittcn undm the
MICROSOI&T VISUAL ST)IDIO su&te in the MS VISUAL
BASIC language controls the mobile RFID labeling system,

as described in morc detail below It shouldbe understood that
the application can be written in any suitable language and
operate on any suitable operat&ng system on any process&n

machine capable oi'&mmuuicating i&ith tbe input devices
and RFID pru&tcr tws described aboi c Reli:rring to FI(i 3B,
data and information relating to products, cartons and pellets
are stored &n database 54 Other data m&d u&lornu&tion used by
theapphcat&on.suchassettu&gs.user&denut&es. label fom&ats„

label graphics and application c&vntw are stored in a database
52, a registry 48, and files 50. Referring again to FIC&. 3:A,

battery system 30 provides AC power to PC 12. Rl&ID printer
20 &md scmmcr 22 I'rom A('ower luie input 31 via a surge
protector 38 or, alternatively. from a battery and a DC/A('
converter 36 P('2 receives information fmm mouse 18,

keyboard 16 and barcode scmmer 22 over conunumcat&on
lines 44, 46 and 42, rnspcctivcly. and outputs data to RFID
printer 20 over comnnmication line 40 P('2 is also con-
nected to battery systeiu 30 v&a connection line 41. Battery

c system 30 trm&sm&ts a message to the user via PC 12 when
battery system 30 is loiv on pim er. Opt&onallv, battery system
3U can also shut do&vn P('2 when available power drops
belo&v a predetemuned level. The interaction between com-

puters and battery systems, winch should be well-known u&

"-'hc art. is generally controllcdl by u computer*s operating
system

Reli:rring again to FIGS 2A and 2B. mobile unit 1(l &s used
to identify infonnnt ion relating to a product m&d. in response,

„, print a detailed barcode label that includes an embedded"(i
RFID tag to be placed on the carton contaiiung the product or
products. As described above, when a product or products are
initially packaged into canons. a barcode label containing
nunimal u&format&on. such as identiiicat&on of the mamifac-
mrer and a pm duct code in the product' UP(L is a ffixed to the
carton. such as a barcode label 34 on carton 32. Add&t&onally,

the manufacturer may pallet&ze the cartons.

A retailer or wholesaler may send data to the manufacturer
to be included within each lnbel afiixed to cartons and pellets
(& I a gwan product the manu i&ac turer wi I I send to that retailer,'holesaler.

The content of the retailer/wholesaler informa-
tion may depend on the specific ncc&L& of the retailer/wlx&lc-

saler m&d may be product specific. Such information,
optionally along &vith information relevant to the product or

&4 thc label that is provided by thc manufacturer and/or gener-
ated by system 10 as descnbed below (collect&vely "Product
I.abel information"), is storixi in a Product table 56 within
databasv. 54 (FIG 3B) in dissociation with thc produc&'s

unique UI'C product code. It should be understood, however,

gi that a unique product identifier other than the LIP('roduct
code could be used.

When a carton, such as n carton 32, is brought to mobile
uiut 10 manually or via conveyor. an operator of stat&on 10
scion &lie ca&&tin& s initial barcodc label 34 using barcode sc m-

s ner 22. The system appl&cation race&ves the scnru&er data,
derives the product's product code from the UP('ata con-
uiincd in barcodc 34, associates thc product code &vith the
Product label Infonnat&on stored in Pmduct table 56, and
converts some or all of the associated Product l,abel Infor-

0& mauon to dura ('RFID Printer Data*') configured to drive
RFID printer 20. The application then outputs the RFIL)

Printer I )ata to RF ID printer 20, which in turn (a) prints a label
w&th a barcode embody&ng the RI1D Printer Data and fb)
encodes an RFID tag in the label w&th the RFID Printer Data.
11&e operator rctricves tlm printed label, such as a label 28,
from RFID punter 20 and aihxes the label to the carton. The
format and configuration of the RPID Printer Data depends
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on the requirements of the RFID printer and the protocols
related to tlm barcode and RFID tag and are theref&ire not
d&scussed here&n.

Referring again to Fl(i. 3B, w hen the system scans a carton
and prints a corresponding label, the system application adds 5

a row to a ('arton table 58 within database 54. 11m entry is

specific 0& the newly scanned m&d labeled cmton and includes
the product code (or other unique carton identifier) identify-
ing tlm carton's contents, thc RFID Printer Data included in
tile l&lbel, a pl'odor&i&111 dilte allil a ili&lqile curn&i& identifier. Tbc

&&1

production date is a date associated with the cmton and pref-
erably may be the actual date tlm carton's label is printed, as
defined by a clock maintained by computer 12. Alternauvely,
and as described in more detail below, the production date
niay be predefined, e.g. ms the day a predetined group of
cartons beg&ns processing tluough station 10. Tluis, even &f

more than onc &Lsy is required to pmccss the entire group, the
uutial date &s the product&on date for all cartons &n the youp.
I'he carton idennfier is a serial number ~enerated by thee

"&1

systeni appl&cation &ha& is umque &o each cnrton Prelernbly'he
system apphcauon increments the carton &dentdier w&th

each carton so that successive cartons have sequent&el carton
&dentiiiers. The production date and the carton &denti lier nray
be included ui the Rl ID Printer Data compnsing the assoc&-

ated label's printed barcode and encoded RFID infi&nnation

Preferably. the carton identifier is printed in alphanumeric
characters on the RFID label so as to be visible on the label
when it is attaclmd to the carton

System 10 may also be confivurcd to track cartons as they „,"&1

relate to pellets. If cartons are palletized pnor to being pre-
sented to station I U. the cartons are removed from their pallet
and processed through station 10, rws dcscribsxI above, in the
same manner as non-pallet&zed cartons. As with non-pallet-
ized cartons, the system application creates ann&try in Carton „

table 58 for each of the pal letized cartons. but when pallet&z-

ing &s enabled. a pallet identdicat&on &s also included in the
Car&on table entry for that carton When thc pal lc& opeiw. &hc

appl &rat&on adds a row to a Pallet table 60 that is spec die to the
present pallet. Each entry includes an identifier un&que to the
pallet to wh&ch a givm& gmup of cnrtons belongs and tlm

number of cartons that have been scmmed and labeled by
system 10 under the present pallet number When the pallet
el&isa&. in a manner as discussed below, thc applica&ion
updates Pallet table 60 and instructs RFID printer 20 to pro-
duce a label with barcodc and/or RFID information corrc-
spond&ng to desired inliirmation stored in Pallet table 60 for
the present pallet identifier. After pmcessing tl&rough station
10. tlm cartons are re-pallctized.

11&e entire group of cartons and pellets to be scanned and 8&

labeled by one stauon. such as mobde umt 10, &s relerred to as
a "production line." All of the combined production lines to
be scanned md labeled during a g&ven tune pert&xl, regardless
of the munber of stat&ons to be used. is referred to as a
"Production nu&y When mob&le u&ut 10 oPerates &ndePen- ss
dam ly and is tire only station used to smut and print labels, the
"production run'* and "pmduction l&ne" are equivalent.

Where a given carton contains products that may u&terfere

with reading of an RFID tag. the Product l,abel information
ass&&ma&id v,itb thc corrcsponduig pmduct code in Pmduct 6&

table 56 preferably includes an image of the carton that ind&-

cates a preferred placement of the label on tlm carton to
reduce. muiinuze or elim&nate such interference. Simulta-

neouslyy

with dnving R11D printer 20 to produce the label, the
system application displays the image m& tlm screen of corn- r

puter 12 to thereby prompt the open&tor to affix the resulting
label on the carton at the preferred position.

Mobile unit 10 can bc a stand-alone system, as described
above. or may be integmted w&thin a larger conveyor system.
Referring ui FIG. 4. for example, mobile unit 1U is into~sated
with a conveyor system 66. In tlm illustrated arrangenmnt, PC
12 communicates &vith a remote data server 92. wluch
includes a database 94 lmving Product, ('arton and Pallet
tables as described ahorse w&th respect to database 54 (FIG.
3B). That &s, database 54 is replaced by &Lstabase 94. and the
system application on PC 12 access&as the Product I,abel
hiforniation cont oned in the Product table witlun database
94, and saves information ui the Carton table and to the Pallet
table ui database 94 thr&mgh data server 92 Thc applmation
nuuun on stat&ons 75, 76 and 77 update the tables w&tlun

database 94 in a mm&ner identical to the descripti&m above,
which is thercliire not repented

Still refernng to Fl(r. 4, assume that canons 70, 84 and 9U

contain identical products and are londed onto conveyor sys-
tem 66 at an entry location denoted by arrow 68 if the cartons
were previously pafietized, they may be unpacked from the
pallot at this point A barcodc scanner 72 res&(s tlm initial
barcode label affixed to a ev&ven carton and forwards the
retrieved product barcode to a personal or industrial computer
at a station 75. Based on the product code. stat&on 75 retneves
the assoc&ated Product Label lnfornmt&on from database 94,
generates RFID Printer Data from tlm Product I,abel Infor-
mat&on, and outputs the RI'ID Printer Data to an RFID pnnter
74. In this instmice, the Ri&ID printer encodes and dispenses
RFID tag& but does not pnnt barcode mlbrmation on the label,
although it should be understood that an RFID pnnter that
performs both fimctions could be usvd RFID printer 74 dis-
penses the label so that the label is afiixed to the carton as the
carton passes under the pnnter. A bareode pnnter downstream
I'rom tbc RFID printer also receives the RFID Printer Data
and, respons&vely thereto. pnnts a correspond&ng barcode
label and dispmises the bnrcodc label on or near the RFID
label

A barcode reader mid an RI'ID reader (collect&vely ind&-

cated at 78) read thc barcodc and Ri'ID labels applied to
curn&ns 70, 84 and 90. I(re&&dc&s 78 successfully read both thc
barcode label and RllD label aftixed to the cartons. the car-

tons (such as carton 90) continue down conveyor system 66
and are repacked into the&r correspondu&g pallets. such as a

pafiet 86 or 88. Upon the successful barcode/RF ID confirma-
tion, an application n&nning at station 75 updates the ('arton
table and, for the first canon u& a pallet, the I'aller table
accordingly, as discussed above with respect to system 10.

If e&ther of the readers 78 fails to successhdly read the
barcode label or RFID label affixed to a given canon, how-
ever. the C'arton mid Pnllet tables are not updated at th&s point„
and a diverter 80 redirects the affected carton (e... carton 84)
dow n a conveyor corridor 82 to mobile station 10. The opera-
tor at station 10 semis the ori inal barcode label to ncquire the
pmduct code, and system 10 pmduces a new label as d&s-

cusscd below with respect to Fki. 29A The system applica-
tion at computer 12 updates &he Carion table and. if the carton
is the first carton in a pallet, the Pallet table at database 94
accordingly II'carton 84 was previously pallc&ized. it is then
repacked into its corresponduig pallet. such as pallet 88.

Col'Iv&'.Vol'vstel&l 66 &rais'ivert a car&el& down corridor 82
for reasons otf&cr than a failure &o raid a barcodc label or mi

RFID tag. For example. after a carton 70 is scanned by appa-
ratus 72, station 75 may determine from tlm Ihoduct I.abel
Informauon corresponding to the pmduct code that carton 70
contains a product or material that may interfere with the
reading ofRFID tags. Statim& 75 docs not gcneratc a label fiir
the carton but instead sends instructions to d&vener 80 so that.
when carton 7U reaches diverter 8U, diverter 8U pushes carton
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70 down conidor 82 to station 10. At this point, the operator
at station 10 reads the carton's LPC label using scanner 22 (as
shown in FI(i. 2B). After retrieving the product's Product
I abc) Information in database 94 based on tike UI'CL and
thereby determining the carton contauis Rlxinterfenng mate- I
rials. the application naming on PC 12 retrieves from CLSta-

base 94 Ihe lile location ol'an image of a carton of the same
product as that ofcarton 70. PC 12 displays the image, winch
illustrates where on tlte carton to place the RFID tag so as to
reduce. mininuze or eliminate RF uiterference The openstor ni

aihxes label 28 to the carton in the position indicated by the
image This process is davcubed in more detail below (.ar-
tons that are too large to Iit on conveyor system 66 c m also be
proccsscd by mobile unit 10 in a similar IIISIOICI

Acwordingly. uliile the embodiment described in detml
belovv describes mobile unit 10 operating independmitly of a

conveyor system such that the application rctricves, nianipu-
lates, and stores inliimiation in database 54 (I'ICi 3B). it
should be undetxtood that mobile unit IU may be a component
ol coilvt:)or systmil 66 and that ILItabasc 54 iilay bc sup- tl

planted by database 94 on data server 94. Optionally, data
server 94 may also be remotely connected to a warehouse
mana ement server ("WMS") 96 mauitained by the retail
supplier. Ivluch can support multiple databases: for example,
databases 98, 100, and 102. WMS 96 represents thc sertvr "

containuig the information required and/or used by a retail
supplier to mmntain its warehouse and inventory and includes
the Product I.ubel Infonnatitm For uist utce. databases 98.
100, and 102 can contain such data as product and order
information specific to a retailer Conveyor system 66 can to

access the Product

Isabel

In forms u on on WMS 96. and more
speciTically in its databases 98. 100. and 102, to update and
modi ly thc Produci I abel Information within database 94 mi
remote server 92. Data server 92 interprets data from WMS
96 and stores such data that is relevant to conveyor system 66 "»

ui database. 94, making thc data available to conveyor system
66. including the application niniun on PC 12. Tire process
by wig ch cartmis and pallets are labeled and tagged by mobile
unit 10, either independently or p u I ofconveyor system 66. is
set forth below. St t

The application begins to nm automatically v hen a user
activates PC 12, or manually when a user starts the applica-
tion progmm from the WINDOWS ZN)0 operating system.
During operation. Ihe user has Ihe ability to input information
Into the application via uiuch screen 14, keyboard 16. mouse ss
IS, barcode scanner 22 or any other scamiers connected toP('2.

depending on the information requested. Imtudly. the user
is asked for a user name and password, as depicted by screen
104 shown in FICt'. This logon inftirnuuion is encrypted
widun the application before bemg sent to. recco ed trom, or o

compared with information from any database. A user's
logon inforrnatimi is stored in a User tnble 62 u itlun dntnbasc
54 (I'IG. 3B) and associated therein Ivith an uccess level for
the user. In general, Iiscr table 62 stores user identification,
secunty settings and other user reltitsxI informnnon. In the I
present embodiment. a user's access level can only be set til
modificxI by nnotlwr user ol'hc highest security level

Depending on a given user's securiiy level. some of the pan-
els, buttons, or screens described below may be unavailable to
thc user. Tike user*a security level is prognxinnuiblc as onc ol'i
the options explained below and Is stored ui table 62.

TIIC application displays a wdcome screen 106, as shou n
In I'IG. 6A. once the user has logged utto the application
through the screen slioun In I'ICi. 5. 'Ilie user navigates
through thc application by using the pmiels displayed on the r
left side of the applicanon screens. such as the ten panels 108.
Z22, 288, 294, 442, 520, 598. 7US, 826 and 88Z shown in FIG.

6A. When the user chooses onc of these panels, buttons cor-
responding to that panel appear beloiv the panel icon. For
example. the six butums 110. 112, 114, 116. 118 and 12U

appear when tlw. user chooses Systcni Settings panel 108.
Depending on the user's access level, some panels andror
buttons v;ill not appear, and others, though visible, will be
read-only.

I'he user can activate all m Iilable panels. panel-specihc
(and odicr) buttons, and tcxtboxcs by using mouse 18 to select
the object or by toucluirg touch screen 14 (I'IG LA) above the
position on the PC screen at which the obiect is displayed.
lnl'ormation or data can be entered uito textboxcs or other
iields that require alp hanumenc Input tlu ough keyboard 16 or
a touch screen keyboard 406 (as shown in FI(i. 20B) pre-
sclltetl oil tile PC sclccll alltl dctivatt:tl thniugll ttnlch sclct:ll
14. Selection of objects and data entry in such objects in the
various screens discussed herein may be peri'ormcd in a simi-
lar m uuier aix! Is, therefore. Oot further describcxI.

Depending on which specific button the user chooses, the
application displays a spcvilic screen with which tltc user
fiirther interacts with the application. Referring to Fki. 3B,
data uscxl by the application is stored in registry 48, files 50,
or a local or remote SQL-92 comphant database, such as
databases 54 or 94 described above. In the presently
described embodimmit, database 54 is located locally on PC
12 but can be replaced In other embodimenta as descubed
above ui Ivhich mobile unit IU is a component of a lunger
system. by a system database 94 located on remote data server
92. Suitable databases should be well understood in the art
and are available, for cxtunple, from Sybase Inc ol'Dublin,
Calif., Microsoft Corponmon of Redmond, Wasli.. Oracle
Corporation of Redwood Shores, Calif., and international
Bllslllcss Macbillt.'s ( IIrpolatitnl of Anntink, N Y

Referring agaui to FIG 6A. System Settings panel 108
includes a I.ogoff button 110 that. wlwn pressed, displays a

dcvision box 122 (FICi. 6B) confirniing u hetlwr Ihc present
user would like to log oif the application. Choosutg 'es'ogs
tlw present user otf the application and returns tlw application
to logon screcn 104 (FICi. 5), tv bile choosing 'No'eturns thc
application to the screen the user was previously using prior
to pressing l,ogoff button 110

Referring to ITG. 7.L if the User ID Is associated in User
table 62 within database 54 (FIG. 3B) with sufficient amhor-
ity. activation of a System Users button 112 in panel 108
causes the application to display a screen 124 thmugh wluch
the user cmi add, modify. or delete system users from table 62.
Using mouse 1S or touch screen 14, the user may click onto a

System Users box 124. Ivhich Is populated by an alphabeti-
cally ordered listing ofI)ser IDs through wluch the user may
scroll usuig the up and dov n buttons ofkeyboard 16 or touch
screen keyboard 4U6. Now refernng to IIIG. 7B, as the user
highli hts a liserID. Ihc selected user's uiftimiation stored In

User table 62 is displayed on the wc ht Imnd side of screen 124
in boxes 130, 132, 134 and 136 and a drop-down box 138.
When updating a user's inliormation. box 130 is a pmtected
textbox and does not allow the current user to change the User
ID of tlto Selcctcd user. The currmit user may, Imwcver,
change the other utfiirnuttion assocutted uith the selected
user, including thc user's security level displayed in a drop-
down box 138 Pressing a C'ance) button 146 cancels any
changes made mid renuives the selected user's infomiation
fromtheboxes, rctuniingcontroloftheapplicariontoSystem
Users box 124. Alternatively. pressin an Apply button 148
updates User table 6Z with the new or modified information
cnmrcd in textboxes 132, 134 and 136 and drop-down box
138. Pressing a Delete button 142 removes the selected user
from table 62.
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Activation of an Add Nev; button 140 allows the user to add

additional users to the system throuJt entry of appropriate
user infornmtion in boxes 13U, 13Z. 134 and 136 and dmp-
down box 138 I'hc user may select each box as desired and
type in the appropnate information thmugh keyboard 16 or s

touch scremi keyboard 406. I he nevi user's security level is
assigned throngs selection ofdrop-down box 138 in the same
manner described above. The current user can display and
select thc security level to bc assiiciatcd with tlm neii user by
lu hlighung the desired secunty level using mouse 18 or ui

touch screen 14. Apply button 148 adds the nev; user data to
IJser table 62 within database 54.

Activation ofan L'dit Access Levels button 144 rhsplays a
screen 149 as shown in FICi 8, which displays tlm twaifable
access levels andtheircorrespondin labels The current user i.

may change the labels associated with each access level using
screen 149 Access I,cvcl I is thc lowest security level, while
Access I,evel 5 is the hi+est After ac)actin a desired box
from boxes 150. 152, 154, 156 or 158 in screen 149, the
cnrrent user nmy nuidify thi: access level dcscriptor tfmiugh o

keybomd 16 or touch screen keyboard 406. The current user
maymodifyany label midreflect these changesindatabase54
by using touch screen 14 or mouse 16 to select an OK button
160 or an Apply button 164. Selecting a Cancel button 162
discards any modihcations the usermay have made. Selecting "

OK button 160. Cancel button 162. or Apply button 164
returns the user to System Users screen 124.

Act ivauon o I'a Chmtge Password button 114 in panel 108
causes the application to present a screen 166. as shown in
FI(l 9, tlvough which tlm user may chmigc his or lmr pass- io
word. )ttqten the user selects an Apply buuon 174. the alpha-
numeric text in a Current Passv;ord textbox 168 is compared
to thc current user's password stored in liver oatabmc table
62 If they match. alphamuneric text in a New Password
textbox 170 is compared to the alphammicric text in a ( on- "»

finn Ness Pmsword tcxibox 172 If they match, the applica-
uon updates table 62 to rellect the current user's new pass-
word information. If either the texr in textbox 168 does not
inatch the current user's currmit passivord or the text in text-
boxes 170 and 172 do not match, the user is given an error and sn

asked to retry.
Activation of a Security Settings button 116 ui panel 108

causes the application to present a screen 176 as shown in
FIG 10A Scrccn 176 displays a tree-style hierarchy of the
panels described herein in a selection box 178. Each panel ss
identification may be expanded to display the buttons avail-
able in the panel, as shoivn. ui I'IGS. IUB and IUC. I'or each
button. the user niay assign a "i ieiv access level" and an "edit
access leiml" by activation o I'drop-dow n boxes 180 and 182.
respectively. Each box contains a drop-down list of the access o

levels labeled in boxes LSU. 152, 154. 156 and 158 of screen
149 (FICi. 8). Referring to FIGS. IUB and 10( . selectionol'he

access level in drop-down box 180 defines the level ofuser
that will bc pcnnitted to view tlm screen associated with tlm
selectedbutton.Selectionofanaccessleveluidrop-downbox s

182 defines the level of user who will be able to edit infor-
mation presented in tlm screen associated with the selected
button A user categtirtxed m a specilic access level has all the
security as sec i atrxI with that mid any subordinate access level
Referring to FIG. IUB. for cxmnplc. only users with. the ei
access level ofAdministrator (as shown in box 158 of screen
149 in FI(i. 8) have the required access level security to both
vieiv and edit infomiation displayed on Secunty Settings
screen 176. Referring to FRi. IUC, for example, users with
the access level of Plant Manager (as shown in box 136 of r
screen 149 ui lqG. 8) are able to edit the Commuiucation
Settings (described below), but users with the access level of

Supervisor are only able to vinv the Conununication Set-

tings. Activation of an Apply button 188 amids and stores this
security information in database 54.

Activation of a Setup button 186 causes the application to

display a screen 189 (I'IG.

IUD ).

tluouP wluch the user may
select a stanup screen that will be presented at startup to each
user having a given access level. For example, as shown in

I'Ifi. IUD. users Imving the access level ofOperator inunedi-
ately proceed to a Label/Tag Product screen 654 (ITG. 29A),
described bckiw.

Activanon of a General Settings button 118 causes the
application to present a screen 206. as shoivn in FI(i 11,

through which the user may modify options corrcspond inc ro

a system event love in wluch the application notes and stores
each npphcation event in database 52 (FICi. 3B). In tlm pres-
ently describcxI embixiiment, database 52 is a MICROSOFT
A(.'('I'SS DATABASL'ut can be any suitable data structure.
In the presently descnbed embodunenb database 52 is less
expensive and requires less overhead than database 54 but is
slower and less efhcient. Iliough a slower and less efficient
database may be used to retain system data to wluch imme-
diate access is not requirixI, such as the event log. it should be
noted that this utfo nun ti on mui also be st orcxI ui database 54 iI'o

desired and that databases 54 and 52 can be consolidated to
a single rhimbasc Screen 206 allows the present user to save
ihe log to another lile, clear the log. limit the maximum
number of events saved. and hmit the maxunum number of
saved ovents Thi'. iwscl lilai'lso sct a specific aniiillfit eltlllit.'fter

which the applicauon will automatically log the current
user off of the system if there is no interaction v,ith the
apphcauon This infommtion is spccilic to a station, such as
mobile urut 10, and i ~ therefore stored ui reais try 48 on PC 12

(F I(i. 3B) Screen 206 also allows thc present user to hide the
apphcation's back~vound. which may incrmisc appbmition
perfonnance.

In one preferred embodunent, PC 12 may be configured to
display only the application, thereby limiting access to other
pmgrams running on the PC, including the WINDOWS oper-
atuig system. Activation of an Enable Desktop button 120
alloivs tlm current user to restore access to such progrmns and
the operating system

Activation of a ( ommunimitxms panel 222 presents a
series ofbuttons Z24, 2Z6. ZZ8, 230 and 23Z, as shoivn in FICr.

12A Activation of a (.ollililililication Settings butt(m 224
presents a screen 234, through w Inch the user may set up and
configure barcode scanner ZZ and RFID printer ZU (FffiS.
1-3) mid tlmir associated connections to P( 12 Thc user may
confi ure nudtiple barcode scmuiers and RliID printers.
Information tiir each scanner mid printer is stored in registry
48 on PC 12 (FIG. 3B).

In setting up a bnrmide scanner, activation of a button 238
displays a screen 248, shoivn m FIG. 12B. through ivluch the
user configures tlie barcode scanner, its connection settings
(including port conli uration), and oiher informatimi associ-
ated with the scanner. 11us information is stored in registry
48 Activation ofa button 240 displays a scree& 250, as shown
ut FIG 12C, tluough which the user may monitor the port
associated with the barcode scanner and any data passing
thrmigh that port

Returning to I'Ki. 12A. activation of a button 244 displays
a screen 252, as shoivn ui FIG. 12D, tltrouvg ivluch the user
may configure RFID printer 20, its connection settings (in-
cluding port configuration), and other infiinnation associated
with the printer. This information is also stored in registry 48.
Activation of a button 246 displays a screen 254, as shown in
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PIC& I ZF,, thmugh which the user may monitor the port asso-
c&a&ed iv&th the RI&ID pru&ter and any data

pass &n

through tlmt
p&irt.

Activation ofan Activam Debug I,og button 226 causes thc
apphcat&ontocreatea logfileofeachconuuunicationenacted s

upon by the application. The log file is stor&xl as part of files
50 on PC 12 (I'ICi 3B) or &n databases 52 or 54. When button
226 &s nct&vated. &ts grapluc and title change to "Deactivate
Debug I og." and tlm applicatxin &fwrmificr stores each serial
n&essage until the user act&vates button 226 a second time, u&

returiung the button to its "Act&vate Debug Log" title.
Acuvation of a Peri Activation huron 228 displays a Port

Act&vauon screen 256, as shown in I'ICi. 13. throu/& wluch
tlm user specifies thc number of available activate bi c pints of
PC 12. This inl'ormation &s stored u& registry 48 (FIG 3B)

Activat&on of a Communication Monitor button Z30 dis-

plays a screen 258, as shown in FIO 14, that allows the user
to viecw real-time commun&cat&ons bet~can computer 12 and
m&y external devices connected to the computer. such as ha&-

code scmu&or 22 and RFID printer 20. o

Activat&on ofa Scanner Groups button 232 &hsplays a Scan-
ner Groups screen 260, as shown in FIG 15, through vvhich
the user may enable barcode scanner youp&ng. Scanner
grouping allows the user to gmu p barcode scanner 22 and any
other available scanners into respective groups, such that "

u&put from any scanner u& the group is treated as u&conun

from the same scanner. Scanner infom&ation. along with scan-
ner grouping n&formation. is siored m reg&airy 48.

Act&vat&on of an Lvents panel 288 d&splays an L&vent Log
button 290, ns shown in FICi 16. Activation of button 290 &o

d&splays n screen 292 listu&g all events prev&ously logged by
the applicat&on, including any assoc&ated errors. The e ent
information is stored in catabasc 52. Thc cvm&t log stored in
database 52 &s disunct from the debug log stored u& iiles 50.
Bach error the application detects with an exten&al device, "»

whether it bc RFID pru&ter 20, &ir scmmer 22. is && rit ten to thc
event log stored in database 52. Alternately. every conunuiu-
cation message executed by the application is written to the
debug log stored in files 50.

Act&vation of m& Options panel 294 displays buttons 296, so

298. 300, 302 tmd 304, as shown in Fl(i. 17. Activation of a

Workstation Setup button 296 displays n screen 306 l&sting

setup information regarding P('2 and allowing the user to
nu&dify certain settings corresponding to thc computer Infi&r-

mntion relat&ng to PC 12 is stored &n registry 48. Thmugh ss
scrceen 3 I) 6, the user may back up registry 48 to a hie or restore
the reg&stry from a tile. Using screen 306. the user can mod&fy

lais& often stausucs are collected by the apphcation. hov;
much siativt&cal lustory ah&mid be saved. and fmw often these
stat&st&cs are arclnved. The appl&canon stores tlus &nfonnat&on c

in database 52.
Activat&on of a Systen& Setup bufmm 298 d&splays a screen

326. as shown u& I'IG. 18. through v;hich the user enters
identification infi&rnmtion regardin thc entity using mobile
unit 10 (FIC& 1A). The use&'r&ters general corporate ini(or- s

mation to database 54 through screen 326. 'Ihe user can
chm&ge tlm numbc& o I'access le&mls from tive (5) to tcn (10) by
mak&ng a cho&ce at a rad&o button 330 in. screen 326 m&d c m
also modify weight prcecision optionv. such as how many
decimal places should bc displaycxl by the application on 0&

screens m&d on reports relat&ng to product weight by modify-
ing muncric boxes 332 and 334, respectively The operator
can also define the maxunum number of chamacters expected
in the UPC product code or UPturelated data in a carton's
original barcode label by modifying n numeric box 336. The &

ent&ty &nformat&on may be avniluble for reports an&For pnnt-
ing on tl&e carton label 28 (PIC&S. IA and 2A).

Screen 326 also identifies an "Automatic Process Control
Handler" ("APCH") computer u& a d&splay box 338. The
APCH mon&tora the starting and ending ofproduction shifts,
whichisdcscribcdinmoredctailbelow Whenn&obilcunitlfi
&s part of conveyor system 66 (11G. 4), any computer that is
part of conveyor system 66 can be the APCH When nxibife
uiut 10 (I'ICiS 1A 8: 2) is used u&dependently, PC 12 &s the
APCI I.

Act&vation of a FAST TACi Setup button 300 displays a

screen 342, as sho~n in I'IG. 19, tluough vs hick the user may
modify settu&gs regardu&g labels to be prtnted by the mob&le

unit The user can either m&ter a (ilc path in a textbox 344 or
activate a button 346 to use a WINDOWS fife box to locate the
file directory on PC 12 wlmrein label f&irtnat files are to be
loc&uexi These format files nre pari of iilcs 50 and instruct
RFID printer Z0 how alphanumeric and barcode characters
and graphicsareto beprintcdonthclabcl28 (FIG 1A) Tint
&s, the files define ihe label format and are used by the appli-
cation in printing each label

Serial Nmnbcr Setup delines characteristics of the carton
and pallet senal numbers. As described herein, the system
application applies a unique number to each carton and each
pallet Preferably, the apphcat&on m unt nns these numbers
and increments the appl&cable number for each sequent&al

carton and pallet In onc preferred embodiment. the carton
serial number may include several components des&red. for
example including the Iulian calendar date, the production
lme number and thc carton muuber (describixi below) A
Manual Weight L&nabled button allows the opemtor to manu-
ally m&tera package weight ii'carton weight is maintained in
the system. C'arton Sertal I ength defines the number el'd&g&ts

in the carton senal number. whereas Pallet Serial Length
delincs thc number of digits u& thc pallet serial number (.ar-
ton Sequence Length &s the number of d&gita in the carton
&Iluubcl.

Under "Systc&u Operatnm Setup," the uvvr min define a

Product&on Schedule Cleanup vartable from a pull-down box
358, which rclatcs to n production schedule screen that moni-
tors the number of cartons ol'a given product type processed
by system 10 over a g&ven period of time. Referring also to
Fl(i. 27, ncrivation of a Productiim Sclmdule button 580 dis-
plays a screen 588, tlu ough wh&ch the user may ass&gn prod-
ucts to be displayed in the production schedule. fhrough
repeated entry of product codes bctwcen activations of an
Add Nevv button 598 and an Apply button 604. the user can
add as many product codes to a window 588 as desired. For
each product code entered &n a textbox 592 or selected u& a

pull-down box 594, the user also enters the number of prod-
ucts it is desimd to process through system 10 during the
g&ven time penod in a textbox 596, and this number is d&s-

played in the "scheduled" colunm of a list box 590. In&tinily,

when no cartons havcyet been scnnned, this nun&ber also
appears &n the "needed" column of list box 590. As the opera-
tor scans and labels cartons having product codes listed in tlm

pmduction schcxiule, however, the application u&crements the
number in the "produced'* colunm tiir the given product code
and &kwrcu&cats tlm 'needed" number If tlm 'needed'* num-
ber reaches rero. further u&creases &n the munber ofprocessed
cartons of that product code incrmnent both tlm "produced*'nd

"overage*'xilumns oi'list box 590
In the illustrated embodiment. the production schedule is

saved to database 54 I'Im production schedule. &vhich the
user may v&e&v on the screen of computer 12. serves as a

running total monitor for selected product codes. The system
application reacts thc production sclmdulc based on thc Pro-
ducuon Schedule Cleunup pull-down box 358 (I'ICi. 19). If
tlus vari able is set to "none.'* the application does not reset the
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production schedule, which will continue to rtui as described
herein until the operator cancels the production schedule or
deletes one or nxire product codes through screen 588 in FIO.
27 Alternatively, Production Schedule ( leanup 358 may bc
setto clearall variablesuitheschedule.exceptproductcodes, s

at the end of each calendar day. Thus, the operator must
re-enter the quantity vartable 596 (FICi 27) each day if a

rtuining production schedule is desired for that day. Finally,
Production Schedule C'leanup 358 may bc sct to clear thc
"produced" and "overage" columns to zero, mid to set the ui
"needed" colunui to the same number as in the "scheduled"
column, at the end ofeach day Tiara assuming the amountol'artonsdesired for pmcessing remains the same from day to
day, the operator need not react thc productiim schedule set-

tings in order to auuimaiically restart a daily production i.

schedule.
If it is required that all cartons in a pallet have tlm same

production date. the operator sets an "Allow Multiple Dates
On Pallet" toggle switch 388 in screen 362 (Fifo ZUA) to
"OFF'* Under this condition, the system application dcfincs a o

carton's production date based on a Single Day Dating field
356 (FICi. 19), at which the operator chooses a desired day of
the week. The production date is the date of the most recent
calendar day selected in the pull-down list. Thus, Single Day
Dating field 356 is prefi:rably set to thi; first day system 10 "

processes cartons from the pallet. If Allow Multiple Dates
toggle 388 is set to "ON" at screen 362. the Single Day Dating
field 356 in scricen 342 is ignored, and the production date for
each carton is the present day.

Activation of a I inc Setup buttmi 302 displays a screen io

362. as shown in I'ICi. 20A. through which the user may eo ter
and modify information describing u producnon line i.e, a

group ofcartons to bc scanned and labeled by stntion 10 Thc
production lute setup infortnation uicludes the network
address of Pt.'2 in a non-cditable textbox 364. Because "»

computer 12 processes mirtons from one production line at a

ume. cert un pammeters relatuig to cartons and pellets witlun
n given production line are defined for PC 12 at the production
line level at screen 342 (FICi 19), mxl thc uifortnation in
screen 362 is associated with I'C 12 in database 54 in a so

Production I.ine table 64 (FICi. 3B). Since only onc produc-
tion lme can be set up for PC 12 at any one time. Pmduction
Line table 64 governs the production of carton labels and
pallet labels by PC'2 until the operator changes thc informa-
tion on screen 362, for example because there is a change ss
from one pmduction line to another or because mobile system
10 is beuig moved from one producnon lute to another The
line number in a textbox 366 is entered manually by the
operntor and is inclixied in the Product label Inliomiation
The combination of the workstation ID and the line muuber o

comprises the production line's unique identifier. If desired,
the user wui enter in a textbox 370 a loi ID. ivhich is uscxf to
associate products in a mirrent producuon run together into
olii: lot Ilill

The user cut also enter a station gmup to which PC 12 s

belongs in n textbox 372 if so desired. The station group is a

n unc applied to nniltiple stations that sc m mxi apply labels fii

cartons ui a given producuon line, for exaiuple where mobde
system 1U is used in a larger comeyor system as discussed
above. In the prcscntly described emixidimcnt, stat«m 10 is ai
the only station of the station group. Specific products can be
assigtted to spiccific station gmups using the Product Table
Confi urtng the current lute's station group to that matclung
the assignment in the I'roduct Table alloivs this line to process
products in thnt group. A drop-down box 374 is used to select r
the encoihng type of the RITD tags used in the systenx 64 Bits
or 9)6 Bits. This configumtion indicates to the application

wlmt types of'tags are loaded in thc RFID printer and how the
uiformation should be encoded to properly fit ui the tag's
memory space. For example. a configuration supporting 96
hits will not write to a tag w:hose mmnory space would only
allow 64 bits. cmi sin an invabd configumtion and nn error in
tile svstettl.

Carton infortnatmn can be defined ui screen 362 fir a given
production hne as identified in Line Number textbox 366. The
sysicm application defines a serial number I'or each carton
that is the comb utat ion ofa predetertnuied number (discussed
abave). production line number 366 and an end portion within
a rangi: defined within Serial Number Rtm i Starting aixl

Ending values entered by the user at textboxes 394 and 396.
The next carhin number to be usixf as thc lenst significnnr
portion of'he serial number is equal to a value entered by the
operator into a C'arson Number textbox 39 U. As each carton in
tho production linc is processed by system 10, the system
application incremenw the serial number end portion, unul
the serial number end portion reaches the Serial Niunber
Range Fndin vnlue. at ivhich point tlm serial numbi:r cnd
portion switches to the Senal Number Range starting point
and starts again. The I abel Reprint I'cunt defines the maxi-
mum number of labels the operator may attempt to reprint on
the system in the event a reprtnt is needed. The operator can
reprint a label if it becomes damaged for miy reason (e g ifthe
carton is d unaged) that v ould necessitate repackin the car-
ton* s contents and re-labeling.

Screen 362 nlso defines pullet data The system assi ns
serial nmnbers to pellets in a manner sinular to cartons. and
the Pallet Nuniber. Serial Niunber Raiigc Starting and Serinl
Number Rmige Iinduig variables (textboxes 376, 382 and
384, respectively) operate sinularly to the procedure dis-
cussed above with respect to tbe corresponding carton vari-
ables. Also sinularly, a Label Reprint Count 380 defines the
number of labels tlm system application will cmise RFID
printer 20 to print out in the event a pallet label rcprtnt is
needed. Pallet Setup also includes, however. a Label Count
field 378, in which the operator may define the number of
labels the appbcaiimi will instrtici RFlD printer 20 to print
wlien printing of a pallet label is triggered at the close of a

pallet, as dcscribcd below Thc Pallet I,abel drop-down box
386 alloivs the operator to define the particular format file
(among the multiple possible format files) configured in
screen 882 (FICi. 23) that will define the pallet label format.
Whereas carton label formats are defined on a product basis.
pallet fomiats are defined on a system wide basis

The user may select a toggle button 388 to allow pellets to
include cartons w ith nuxed production dates i.e. cartons in
the same pallet can have different production dates When
"closuig" a palleb v;hether manually as descrtbed herein or
automatically at the completed full pallet quantity specified
for ihe product in Uie Product Tnble, the application incre-
ments the pallet senal munber, so that uny further palletized
cartons arc recorded in the Pallet table under the neiv nuns bar,

and causes RI'ID printer 20 to prtnt out a pallet label A toggle
button 398 alloivs the user to defuse separntc RFID printers
attached to PC.'2 that the application will thereaficr select to

print cnrton aixl pallet labels. Dmp-down boxes 400 uid 402
select which RFID printer attached to P(.: 12 will print carton
labels mid pallet labels, respcctivcly

Activation of a Mode Setup button 304 displays a screen
4()8. as shown in Flf i. 21, through v hich the user may modify
settings relatuig to the labeling system. AnAutomatic Weigh
toggle button 410 detertnines v bather a carton is weighed as
soon as it is piacrxf on n stntic scale that outputs to PC'2. If
toggle button 410 is set to 'ON,'he carton is mitomatically
weighed when placed on the static scale If toggle button 410
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is set to *OFF,* the operator must activate a Wcivh button on
LabeVTa Product screen 654 (FIG, 29A) to &veigh the carton
once it is placed on the static scale.

Product table 56 in oatabasc 54 includes a weight field
assoc&ated w&th each product code. Each we&ght field defines s

a weight mage within which the w eight of the contents of a

carton carry mg products under the assoc&ated product code is
expected to fall. The apphcat&on deducts Miscellaneous Tare
Weight and Box Tare Weight from the weight &Censured by the
stat&c scale to determine the contents we&ght for comparison 0&

w&th the &veins& range. Box Tare Weivght is the carton's
expected empty weight, whereas the M&scellmx:ous Tare
We& ht &s the expected v eight ol non-product matenals. such
as packing mamrials, in the carton

If the appl &mu&on determines tluit the contents w e&ght is not
within the weight range, the application can so nofify the
operator through a message at tlm screen of PC 12 so tluit thc
c art m& can be removed from the I u&L, or other ren&cxfial actions
taken Ifthe application determines tlmt the contents weight is
within thc expected range, the application checks to dctcr- zo

mine whether a Nonunal Weight has been entered for the
product. Thc Nominal Weight is a target weight for the cmton
contents. If there is a Nomu&al We&ght, the appl&cation pre-
sents the operator with a screen requesting whether it is
desired to record the Nominal Weight as the canon contents "

&ve& ht. The contents weight. whether actual or the Nonunal
We&ght, can be included in the Pmduct Label Information and
pfintcsI on Ihe carton label.

In one preferred embodiment. we& ht information &s not
dc&em&incd or recorded. In Ibis cmbodimm&L the static scale &o

c u& be onuued.
Automat&c Carton Accept On und Automatic Pallet Accept

On toggle buttons 412 m&d 414 determine whether cartm&

u&formation and pallet information are &nuneduitely wntten to
C arton table 58 and Pallet table 60, respectively, when RFID "»

printer 20 pru&Ls a carton or pallet label (i e &vien the pallet
closes), or w.hether the user must act&vate m& Accept button,
such as a button 668 on screen 654 (Flii 29A), once tlm labels

have been print+i For cxamplc. if toggle bun&a& 414 &s s&.'I Io
'OFFT the application displays a dec&sion box after printing sr&

the pallet label asking the user to eitlmr accept or reprint thc
pallet label.

When the system identifies a corton's product code,
wlmthcr by scan of the carton's UPC.'arcode or touch screen
entry of the product code. the application automatically dis- ss

plays screen 654 (F IC). 29A) from the welcome screen (or the
screen othelw&se automat&cally des&gnuted for the present
operator from star&up). displays the product code on screen
654 and sinn&lt&meously prinLs a corresponding label ll'he
operator is already at screen 654. of course, the applicat&on o

displays the product code and simultaneously prints a corre-
spond&ng label. If the operator w &shes to print the next label
for the same product. the opemtor could (a) activate an
"F',ntcr*'utton 660 adjacent to thc displayed product code in
a d&splay box 658 on screen 654. (b) activate one ol'he I
hotkeys 676 through 694 at the bottom of screen 654 that is
pre-set to thc dcs&lcd product code„or (c) rc scan thc imlton

A Batch Punting toggle button 426 determu&es»hether a
spccifiixf number of labels are printed for a single product
code activai ion. That is. assume that the open&tor has scam&ed 0&

an UPC barcode label, or selected a hotkey (FIG. 29A) asso-
ciated &vith a predetermined desired product code. I-:ach of
these events unmediately results u& the punt&ng of a label
corresponding to the product code if Batch Printing toggle
button 426 is 'OFF7 If toggle button 426 is 'ON', howcvcr, the I
system app

bc

at &on

d& sp lays a query screen 714 (I'IC&. 29D) to
the user on the PC 12 screen that prompts the user to enter the

desirexl quantity of labels If tlm upemtor enters a desired
number tluouvh query screen 714. the application then
instructs the RFID printer to print the entered number of
labels.

A Palletizing to Je button 428 defines &vien palletiz&ng is
activated and deactivated. If I'alletizing toggle button 428 is
enabled, the appl&cat&on checks and increments a venable
each time a carton containing a given product correspond&ng
to that product code is scanned m&d labelcdi by PC 12. Thc
Product Label Informat&on assocuited with each product code
in I'roduct table 56 within database 54 includes a "full pallet
qum&tity.*'luch rLT&resents thc &otal number ol'cartons con-
tauun that product that can fit on a pallet before the pallet is
considered full. Once the variable an&ount equals the full

pallet quantity for that product code, the application mito-
mat&cally closes the pallet. Tl&at is, the application instructs
RFID printer 20 to print a pallet label and upoates Pallet table
60 to refiecx the informatmn wnum& Io the pallet label.

If Palletizing toggle button 428 is activated, I'silat Opera-
tions paiml 826 appears in Ihc panel group on Ihc left-lu&nd

side of the apphcat&on, and the options under that panel are
available to the operator. If toggle button 428 is not m&shied,

pallet&z&ng opt&ons are genemslly not available, only m&rton

labels are printed. only Carton table 56 is updated, and no
carton is assigned to a pallet. Activation of a I.abel Only
button notifies the appl&cat&on that weight &s not be&n tm&eked

and that weight information &s not to be collected for cartons
and therefore not included in Product Label In(urn&a&&on.

An Adjusted Ciroas We&vg&t Pmmpt toggle button 422 deter-
mines wlmthcr thc application asks thc user to ovcrridc a

weight result by typing iua new value when a good waist has
been reported from the static scale. 11&e system also allows the
operator to manually enter Tare Weiglu A C'on&niner Tare

Prompt toggle button 424 determ&nes whether the ap

pl &cat&on

should prompt the user to type in additional container, or tare,
sleight

A drop-do&vn box 434 displays any barcode scuuters
att»chi'.d to PC 12, s&ich as scanncl 22 (FIGS. 1-3). Tlm opcla-
tor selects which scam&cr. &I'&my. to use Io scm& the barcodes
attached to t1&e packages in the production line. The system
application tlmn look~ to tlmt scanner fi&r scanner input. A

Perform Barcode &fe»ficafion toggle button 436 detenuines
whether each corton label must be successfully scanned by a

vcri f&cation scanner before the application permits the opera-
tor to move from scanning the g&ven carton to another action.
The verification scanner is selected from a pull-down box
438 If a venficat&on scanner &s enabled. the appl&cat&on

pmmpts the operator to confir the barcode after the RFID
printer has produced the label. Fiaving afiixed tlm label to the
carton, the operator then reads the i&area&de on the label 28

(FIG. IA) using tl&e selected barcode scanner. The system
appl&cat&on rccei& es the b mode u&formation from Ihc scan-
ner and checks the rece&ved u&format&on against the RI'ID
Printer Data. If tlm reccivcd information matches the RFID
Printer Data. the barcode &s considered good, nnd Ihe appli-
cation removes the prompt and allows the system to accept a

subsequent c&uton All information contained in screen 408 is
stored in dau&base 54. If the user mnkes any clranges and
activates an Apply button 440. Ihc application updates data-
base 54 with the modified data

Act&vation of a Labeling Panel 442 displays buttons 444,
446. and 448 as shown in Flii 22A Activation of a I.shel
I'&eld Setup but&on 444 d&splays a Label Field Setup screen
450. tluough which the user may v&ev, odd. or remove vari-
able data fields Tlm data fields under a I'ield Nanw. column
452 are the variables that compose the RFID Pru&ter Data, i.e.
data that the system application outputs to the Rl'ID printer
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for inclusion in tlm label. For any given en&ton, each variable
is populated by data deternuned by a rule corresponding to the
variable under a Data Source Expression column 454. The
Data Source Fxprcssion nile can bc as straightforward as
deiiningtexttoassociatewithagivenpieldNamevanablefor s

every carton but may also be a nmthematical or logical func-
tion that opemtes on specfiic system data or uiliirmation
associated with the pmduct's product code &n the Product
I abel Information When the sysicm acquires a product code,
e.g. tlu os readuig and UPC barcode or receiving a hotkey, ui

the application executes the Data Source Expression rules to

thereby populate thc Field Nanie variables and defmes a actol'FID

Punter Data for the carton associated v, ith the product
code As noted above, the definition of the Data Source
Fxpressnm n&les depends on the inliinnation requested to be
included on the carton label by the retailer/wholesaler, as u ell
as iniornmtion desired by the manufacturer to be included in
the label The spcmilic inliinnationis not. m and-of itself part
of the present invention and is therefore not discussed in
I'urther detail hcrcin "o

Also as discussed above, the application then instructs
RFID printer 20 (FIC)S 1-3) to print the Rl ID Printer Data on
the barcode and encode the smne on the RFID tag. The user
then affixes the label containing the variables and their cor-

responding values to the carton or pallet Thc bmcode and "

RI'ID tag information is added to Carton database table 58.
'lite user may edit or remove a data field by selecting the

field name in Field None column 452 and nctivaung an Edit
button 458 or a Remove button 460, respectively. Activating
Add button 456 displays an Fxprcssion Builder screen 466 as io
shown in FICi. 22B. The user labels a data iield using a Label
Field Name textbox 468 and then uses screen 466 to manipu-
late data to bc stored in thc data field This data c«ii c&ililc 'Irom

any locauon within database 54. box pmperties. pouter code
128 suppon, and the application*s global varinbles or a com- "»

b&&is&i&1&1 tllclc'ol'ile &m&&I can also trike ialvantagc of'ile
appl & eauon' built-in i(&net iona to create the desired data to be
stored in the data field

Box propert&ca ure a standard set of liclds used to store thc
data tlmt change from car&onto carton. such as carton weight, so

serial number gcnemtion and production time Printer C'odc

128 are hard coded values defined by the UniTonn Code
I ouncil that can be contained in UC'C'-128 barcodes.

A Label Field database table in database 54 stores the Field
Name variables and the Data Source L'xpress&on rules. Screen ss
450 also allows the user to export the list of data fields and
corresponding express«uts to a text lile lor reference

Activation of a Label I-'ormat Setup button 446 displays a
scrcmn 488, ms she&mt in FI(i 23, thrmigh which the user
defines and manages label formats used by PC 12 to uistruct o

RFID prmter ZU (and any other connected RFID printer) how
to I'ormat labels Tlus inf&irmat&on is storcxl in files 50 on PC
12 (I'16. 3). In an alteroative embod&nient &n which mobile
unit 10 is a comp&ment of n larger conveyer system, these files

may be Ioc«tixi on remom data server 42 (FICi 4). On screen s

488, a list box 492 displays all available label fomiats. A
tcxtbox 490 displays the nanw. oi'hc label format. 11&c user
can select the type of printer used to punt the selected label
from a drop-down box 508. A description for the label can be
entered into a teiabox 498 Thc user can select the tvpc ol'i
label the format represents from a drop-down box 5UU. The
user sclccts tlm file name of tlm label I'onnat by typing the
nmne ui a textbox 501 or by pressing a Bni use button 502,
wluch opens a WINDOWS file dialog box, and choosing the
appropriate tile. 11&e I,abel Fields to Verify field idcntifics r
those Field Nmne variables that are checked by the bar code
scanner after application of the label to the carton. as dis-

cussed above Tlm Data i,ookup field may include n key to one
or more databases in which data is located that is needed for
the Data Source Expressions to populate the Label held
variables for n given carton

lf the operator makes any changes or adds a nevv label
format, database 54 is updated i& hen user activates an Apply
buuon 518.

Activation of a Label Gmphics Download button 448 dis-

plays a screen 578, as shown in FICi 24. through u l»ch thc
user may transfer image tiles from PC 12 (or any other com-

puter connected to PC 12) to RFID pruiter 20 (or any other
printer connected ui PC 12) Ior use in the label ibrmat lilcs
These image files. u luch may come from the manufacturer
retnil er/wholesaler, trade afli liations or agencies are stored on
RFID pruiter 20. RFID printer 20 prints the graphic each tune
a new label is printcxi. I'he information corresponding to these
gmphics and their related files are stored in databrmsc 54.

Activation of a Slufi Control p uiel 520 displays buuons
522 and 524, as shown in I-'lir 25. Activation of a ShiA Area
Setup buttmi 522 displays a screen 526, throu h which thc
user may change shift information, such as the number of
slfifts per day and the date code format used by the shift area.
Sluft areas are useful in production environments where dif-

ferent opemtional units have different shift requirements
based on tlm work performed For example, one shift area
nu ht have two slufis with a manual sluft change, wlule
another might lmve tluee shifis v, ith pre-determined change
times. Shifis are simply users who work together ui u cern&a
area duruig a specified time. Data corresponding to slufts
including thc munber of shifis per day, the date formnt nnd
workstations used by each sluft. mul whether slufi changes
are manual or automatic, is stored in database 54.

Activati&m ol'a Shil't C'.ontrol pm&el butum 524 displays a

screen 556, as shown in I'IG. 26. tluough &v hich the user may
view and modify stats mid mid tinws of individual shifts.
Depending on shill method spccilied in screen 556. tfm user
may control v.hen shifts be in, end. or changeover using
screen 556. Shifts me used to tmck production counts nnd
determine how much of a ivan product u ms produced dunng
the production shift. Shift infornmtion may also be used to
trnck and trace product inf&innation to a specific shift, date
and time produced, for example for recall purposes.

Activation of a I.abel/i'ng Operation panel 598 displays
buttons 580, 582, 584 nnd 586 as sho&vn in FICi. 27 Activation
of a Production Schedule button 580 displays a screen 588.
which displays the production schedule as discussed above.

Activanon ofa I Iot Key Setup button 582 displays a screen
606. as shown in 116. 28.A, through wluch the user may add,
delete, and modil'y "hot keys" tlm& 1&acilitate the user*a access
to product codes dunng a production. The application popu-
lates a list box 62U from the product codes stored in the
Product database table of databrme 54 (FIG. 3) The user can
then select a pniduct code from hst box 620 and then select
any lait key 622 through 640. Hot keys 622 through 640
facilitate the actual labeling oi'packages. as described below.
The user can remove a product code from a hot key by select-

ing a new pr&xluct code iyom list box 620 and then selecting
ihe hot key that the product to be removed was nssociated
with thus replacing tlm hot key assignment Pressing a but-
ton 614 will crmitc a tab 642 corresponding to another set of
10 hotkeys as shown in 1&111 ZUB. Selecting tab 642 and

activating a button 616 rmuoves tab 642 and its corresponding
hot keys. The idenucal hot keys appear ui Label/Ta Product
screen 654 (Flir. 29A) in panel 584 facilitating selection of
product codes during lnbeling of packages. Product coCks,
hot key information. and their relationslups are stored &n

database 54.
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Activation of a I.obebTag Product button 584 displays a

screen 654. as shown in I'IC&. 29A, tlu ough wluch o pmduct
code is receive«I by the system application for production of a

label based on Product I abel infi&m&ation associated with thc
product code in database 54. The application moy acquire the
product code by any of several means. First, the operator may
simply activate miy ol'hot keys 676. 678.... or 694. Act&va-

tion of a g&ven hot key notifies the system opphcat&on of the
operator's cia&ice of thc pmduct code i&ssociatcd ivith thc
selected liot key. Altermitively. the operator can scan the
carton's in&tial UPG label w&th barcode scanner 22. 11&e scan-
ner outpu(s ihc barcodc data to tf&e applica&ion, which parses
the product code from the kno~n UPC format. Further. the
user may visually observe thc pmduct code on tlm carton if it

is plillicd (ill &lie I alien ill s(1(ilc 111'iililcl. Upol& ilm (ipcla«il s

activation of an Enter bunon 660 on screen 654. the applico-
ti nn presents an I'inter Product C odc dialog box 696, ns shown
ui FICi. 29B The operator moy then enter the product code
through keyboard 16 or touch scrccen keyboard 406 or search
I'nr a product code by pressing a table lookup button 700
Pressing table looks&p button 700 causes the appl&cat&on to
display a Select Product scrccen 706, as shown in VI(i. 29( .

The appl&cat&on populates a l&st box 708 on screen 706 from
information in database 54 (FICi. 3). The user can select o

product code by choosing one from list box 708 ond pressing
an OIC button 710. Re ardless of the means by iiluch the
appl&cat&on rece&ves or derives the product code. once the
product La&dc is acquired, the application d&spfays the pmduct
code ui a Product d&splay box 658 of Label/Tag Product
scrcc&1 654.

IfBatch Priutiog tog le button 426 (I'IG. 21) is enabled ui
Mode Semp screen 408. the appl&cation w&ll display an Linter
Batch Quantiiy dialog box 714, as six&un in FI(i. 29D Thc
operator enters the des&red qu mt&ty in an Enter Batch Quan-
tity textbox 716, m&d the application in stnict s RFI I& printer 20
to print Ihat munber of labels having thc RFID Printer Data
corresponding to the entered product code. If both Batch
Printing toggle burtm& 426 ond Autonmtic (.arton Accept
toggle bui«m 412 (FICi Zl) arc noi enabled, the applicauon
instructs RFID printer Z0 to prtnt a single label u ith the RFID
Printer Data corresponding to tlm entered product code. Thc
user must then accept the label by pressing an Accept button
668, or reject the label by pressing a Reject button 670, or
reprint the label by pressing a Reprint button 672 Reprinting
a label returns the operator to the smne decision /accept, reject
or reprint). An operator moy want to reprint a label at this
po&nt ii: for example. the initially prtnted label has become
dmnaged before being affixed to the carton. Accepting a label
updutes the proiluctiim run and product inilomuition in dnin-

base 54 /FIG. 3). u bile rel act&n a label returns the opemntor to
Label/Tag I'roduct screen 654.

If Batch Priuung toggle button 426 is olf mid Automatic
Carton Accept tog le button 412 is enabled. the appl&cation
instructs RF ID printer 20 to print a single label with the RFID
Pnnter Dain corresponding to the entered product code and
returt&s to screen 654 she&in in FI(i 29 A. As the carton*s

product code rmnains in box 658, tfm operator may print
add&t&o&ud togs with the s une RI'ID Prtnter Data by act&vatuig
Enter button 660 but may also reproduce the label throuvP ony
ol'he oiher methods described above

If Perform Barcode Verificat&on toggle button 436 jk1G.
21) is enabled, the user must scan the ncsvly printed label to
verify the appl&cable informat&on can be read from the b u-
code on the label. Each time a label is printed under botch
printing or, in the alternative, accepted by the user, tlm appli-
cation updates the product and producuon information in
database 54 /FICi. 3)

If tlm Product database table in databacm 54 /FI(i 3)
uicludes label placement infiirmation associated iv&th the
product code entered by the user, tl&e opplication displays o

Tag View graphic box 717 when tlm product code is acquired,
s as shown ui i'IGS. 29L'nd 291( to instruct the user where to

place the label on the cartnn A label plocemmit image may be
pmvided. for exmuple, iv hen the carton

coat ai &is
mater&el that

either interferes u ith or refiects rad«i frequency signals. The
gmphic can bc stored in tiles 50 nn PC.'2 or on any computer

l(1 connected to PC 12 Theproduct code uidan&dentiiicat&onof
the location of the grapluc in files 50 that is associated with
illc c(1&&'fwpolldlilg piiidllci co(le or'L st(wed in &he Product tnb le

ofdatabase 54 (I'ICi. 3).
Thc label placenmnt graphic is prefi:rably on image of a

carton hke the mirton containing the product assoc&a&ed isith
the given product code. The desired placement of the lobel
can be detcnniucxf by trial and error by placing the label in

various posrtiom on the morton ond measunng ihe RI'ID
response from an RFID reader disposed at a position at wlfich

sn a reader would likely be positioned in thc field Once a label
position is detemuned that results in an acceptable RFID
response is detertnined, a digital image of the carton is token
that shou s the label's pos&t&on on the carton. The &mage is
then downloaded to P(: 12 m&d stored in files 50. Label place-
ment may bc determined by the manufacturer. the retailer/
u.holesaler or a tlurd party.

Activating a Recreate Label(log button 586 displays a

sclLcll 697. as shou«i&i FICi 30, through ishich the user may
reprim labels for o product that lms already been processed.

in This fia&ction c:m replace n label that is damaged, inaccurate,
or has been misapplied. The operator may be able to reafixe
visually that o label has been damaged. or the carton moy be
re)ected upm& inspection by a barcode mid/or RFID raider
before leaving the manufaciurer. I'or example. a mamifac-

"» turer moy verify oil tlm borcodes mid RFID labels before
shipping to ihc retailer by scanning the bamodcs uiih a bar-

code scanner m&d the RI'ID tags with an RI'ID reader. Ifeither
or boih the barcode and RFID tag fail to respond, tlm operator
recrmites a label through screen 697

cn If the operatorknows the carton senal munber, for example
because the carton serial number is printccd on thc existing,
defcctwe label, the operator may enter the carton senal num-
ber in a (.'orion Serial textbox 699 and activate a Search button
701 If ihc serial munbcr is found in the C'arton databocc table
ofdatabase 54 fl&ICi. 3B), the apphcat&on populates hst boxes
703 m&d 705 from the ('arton table associated with the carton
serial number v,hen. &he ortginal label uas pmduced. as
described above. The user recreates the label by pressing a

Recreate button 707 m&d aliixcs tlm label to the pro(h&ct Since
n no new carton data &s created, the ortginal carton serial num-

ber remains valid m&d is not replaced. The Carton database
table record for the carton sertol number is. hou eivr, replaced
w&th the neu. RI1D Pruiter Data. su&ce the neu. label includes
a ncu RFID tag having a new RFID identihcation number

s Alternatively. &I'he opemstor is at Recreate I.abel screen
697 ond scans the carton's initial UPU label, the application

paries tlm product code fron& the F PC'are ode data and popu-
lates C'arton Senal textbox 699 d&rectly, and repruiting of the
label cnntinues in the sanm manner.

so Activation of a Table Operations panel 708 (hsplays but-
tons 710, 71Z, 71 5 and 719. as shown in FIG. 3 IA. Act&vstion
of a Full Product 'lobfe button 710 displays a screen 718
tlu ough v, hich the user may v&ev,. edit, add. and delete prod-
uct codes and associated infom&ation from the I'roduct table
in database 54. Thc user can add a ncw product to the system
by acmating an Add New button 762 or modify data corre-
sponding to an existing pmduct code by selecting the exist&ng
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product code I'rom a Product list box 726 The user cml also
delete an entire pmduct code by activating a Delete button
764. All information corresponding to pmduct codes is stored
in database 54

The fields defined under Description tab 734. Weight tnb
736. IJ('('ab 738. Miscellaneous tab 740, RFID tab 74Z and
I shellTab Placement tab 744 deiine the lields ol'he Pmduct
table in database 54, and the data populatulg these fields for a

givai pmduct code comprise. thc data lilr that product code's
entry ln the Product table. To modify data ul a given pmduct
code entry. the opemtor locates tile product in box 726, actl-
vates the tab under whwh a desired field is located. activates
a textbox adjacent the iield descrtption, and enters the desired
fuoillflixl slats

Still referrin to screen 718 in FICJ 3 IA. Description tab
734 provides nnfitiple levels of description that can be tilled
by the retailer/u ho le salcr and/or by thc manufacturer. as well
as n manulacturer signature iield and lields relating to pmduct
stolugc. plcccs encl reports.

Referring to scroen 718 in FICi. 3 IC'., Weight tab 736 pro-
vltlcs flclils fol'hc cartoll s lllllllintilu weight, maxhnlllll
weight, nominal weight. miscellaneous tare weight. and a box
ID (a dmp down box filled uith uiuque box ldentdications
froiu a box table, 11 hich associates a box ID with a tare u eight
a box description) The minimum and maximum weights
determine the weight range wltlun u.hich the system applica-
tion expects to lindthe contents ofa carton withthe associated
product code.

Refernng to screen 718 in ISIG. 3 ID, UCC (Uniform Code
C'ouncil) tab 738 provides fields for packaging indicator,
IJCC date ID (11-production date, 13-pnckaging date, 15-sell

by date, or 17-expiration date), data source selection (produc-
tion, packed, sell by, and expiration). sell days to ndd, scil dntc
format. sell descrtption, pack days to add. pack date format,
pack description, expimtion days to add. expimrion date for-

mat. cxpinifion description
Refernng to screen 718 m I'ICi. 3IF. Miscellaneous tab

740 provides fields for full pallet quantity, plant ID, station

group, vendor prolhict code, prolhwt company, carton label
count, and label name.

Ref1:rring to screen 718 in F 1(i. 31 F, RF ID tab 742 provides
fields for EPC encode type (SCrTIN, SSCC, SGLN and
()RIA), I.P('mduct code. BPC mamifncturer mmiber. and
RFID tng serial number range.

Refernng to I'IG. 3 I8, screen 718 also permits the user to
associate a product tag placement image with a pm duct code.
That is. tlucup this screen, the user assocnites a product code
with an image illustrating where an Rl-'iD I'ag should be
placed on a package associated with the code The user cnn
enter the Iocanon oi the corresponduig una e ul mt Image File
textbox 772 or by searching for the location by activating a
Brou se but tern 774. Thc image cat be stored in tiles 50 on PC
12 (FICr. 3) or on any computer connected to PC 12. The path
to the image file and its association with a product code is

stored in database 54.
Activation of a Pmduct 1 able button 712 displays a screen

780. as shove n in FI(i. 32, tluougb u hich the user may update
product ulformauon. stored in database 54 The appliaiuon
populates a Product list box 782 from the information con-
lanled ui databnsc 54 (FIG 3) Thc user may select a pmduct
code from list box 782 and then modify the product code's
infnrtnntiml usinn the textboxes on screen 780, which are a

subset of those presented by screen 718. All pm duct

informat-

ionn is stored in database 54.
Activation of n Box Tare button 715 displays a screen 806.

through which the user may update tare weights associated
with specific packages. As noted above, Tare sleight is the

additional wcigitt of n pmduct's packaging that could be
associated v, ith that product. The application populates a Box
ID list box 808 displaying all the current boxes used at the
nianufacturcr's facility at is hich system 10 is located and tlmir

s weights stored ln database 54 (FIG. 3). The user may select a

box from list box 808 and edit the box's description and
weight If the user nnikes changes and activates an Apply
button 818. the application updates database 54 v;ith this
infortnation

ni Activation ol a Delete Carton button 719 displays a screen
820, as shov ninFICI. 34, throunplvhichtheusermayremove
a carton I'rom database 54. Fntering thc carton*s senal num-
ber ul a Senal Number textbox 822 and activatuig a Delete
button 824 renxives tile carton entirely from databrac 54 If
the carton u as part ol'a palish it is removed from the pallet ul
database 54 as well.

If Pallctizing Fnabiod toggle button 428 on Mode Setup
screen 408 in Opiions panel 294 (FIG. 21) ls activated. a
Pallet Operations panel SZ6 will be available on the left-hand

zn side of the applicatimi Activating panel 826 displays buuons
828 and 830, as shov;n ln FIG. 35. Activation ofa Pallet Build
button 828 displnys n screen 856, tlu ough which thc operator
may add or remorse cartons from pellets. Duruig palletizlng,
and referring also to 11G. 4 at 77, a carton/item 9 tl is placed on
a specitic pallet 88 after one or more of seimral steps ilrc
completed. for example afier the carton/item ls v;ei hed,
acceptance procedures are completed. and the carton/item
has been Inhaled. In the presently descnbed embodiment of
the apphcation, pellets (a) are umque mid have their oun

sn serial number, (b) cannot have mixid product codes. mid (c)
can have mixed production dates, if this option is alabled as
described above. Only one pallet per product code cmi be
opened nt one lime on each productimi linc. This mauis that
a certaul product code (and its associated products). and only

"» that product code, is allocated to one pnlfet in database 54
(FICi 3) for a product iml line mltil that pallet has been closed
ul the application. The option of nicluduig mixed production
dame on one pallet allows products of the sanw. product code
to bc allncuted to a certain pallet over nlultiple productmn

sn pertods Pallet information, including carton and product
inl'conation corresponding thereto, is stored in databnse 54.

Screen 856 also permits the user to ndd or remove cartons
to pallets. The user enters a carton serial number in n Carton
Serial textbox 832 nnd activates a Search button 834 The
application displays the corresponding carton and pallet
information. if any, in screen 856 This includes the product
code, the RI'ID Tag data specific to that parilcuhnr RFID tag,
and the date on which the carton was processed and labeled.
11'he carton has bean associated ivitb n pallek the user cai

n disassociatethecartonuithtlmtpalletbyacuvatingaRemove
button 854. Likewise. if the carton Ilas not been associated
with a pallet tn ~Inch it belongs, the user aui nssociatc thc
carton u ith the pallet by activating an Add button 852. Screen
856 a Iso displays the pallet info mmtion. including the pallet's

s serial number. the RFID Tag data specilic to that particular
pallet. the current mid required quantity of cartons on the
pallet, mid u lather the pallet is opal, closed. or suspaidcd A

pallet may be suspended throujt button 878 as shoivn ui FIG.
36. Suspension of a pallet sets a gival pallet aside in the

ai opemtion of system 10. allowing thc operator tn process a
different pallet or non-palletized cartons. All of the informa-
tion associatixl with cnrtons mid pellets are storid in database
54 (FIG. 3B).

Activation of a Pallet Reviav button 830 displays a screen
858, as shown in Fl(i 36, through which the user nlay reprint
labels for palletlzed cartons. repnnt labels for and view the
contents of clnsed pellets, and suspend or clnse open pellets.
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A patte& ctm be closed when nil the cnrtons associnted v ith
that pallet have been processed and labeled. I'he application
populatesapallethstbox868withopenpallets. Ilieusermay
selivt onc of these pellets and close it by activating a I'lose
Pallet button 864. In response. the applicat&on pruits a pallet
label to be afhxed to the pallet containing infom&ation specific
to that pallet and &ts contents. The user can alv,ays reprult
carton labels by selectulg a spec&fic carton in a Carton Senal
list box 870 and activatin a Ri7rint buita& 872

Act&vat&on of a Reports Panel 882 tluough touch screen 14

d&splays buttons 884. 886, 888, and 890. as shown in FIO.
37A For those reports providing inlionnation &acr a rangeol'ates,user ids, lo types. or other var&shies. a report qualify-
ing screa&. such as screen 894 as shown in FICI 37B, is

prov&ded before display ol'the report itself For example, the
user enters the log type, start date. and end date tluough
scrimn 894. thereby allow:ing thc appliauion to generate thc
rcq&ort. Custom reports may be created using external pr&u

grams dcsignat for that purpose, as should be understood by
tlu»e skilled in this nrk

Activat&on of an Lvent Log tReport) button 884 act&vates

scrimn 894. Once the user alters the qualifying information as
descnbed above. screen 892 d&splays the event log report,
wluch prov&des information about the events stored by the
application in database 52. Activation of a Production Detail
button 886 or a Production Summary button 888 bnn up a

qual&fying screen. similar to screen 894. Once that &nfornm-

ti on is entered. bunous 886 and 888 d&splay reports cataloging
pallets and their assoc&ated cartons. The report is genemsted
I'rmn tlm dnui stored in dntnbasv. 54..Activation ol' System
IJsers Rcport button 890 d&splays a screen that lisks the user
ID. fi&ll name, and access level. Tins report &s generated from
the user infiirmation siorcd in database 54.

Wlule one or more embodunents of the present ulvent&on

have been described above, it should be understood that aiy
and ldl cqulvalcili I'&Ild&xiitions OI'he present inven&ion arc
uicluded v,ithul the scope and spint thereof. Thus, tile
embodinwnts prisented Imrcin are by way of exmnple only
and arc not intended as lim&taboos ol'he present invention
fherefore, it &s contemplated that any and all such embodi-
ments are included in the present invention as mny fail v it bin

the scope of the present d&sclosure.

What is claimed is:

1. A system for applying mdio frequa&cy

identification

tag
on iten&s on which are dispossxt rcspectivc bnrcodcs, snid
sy'sIP&ll coinpllslllg:

al ploccssor:
a plurality ofrepresentations ofsaid itans accessible by the

processor, wlmrcin each rcpresenn&tion is associntcd
with at least one of the bnrcodes and Includes an indica-
tion of a predetcrminied position for placement of a said
nsdio frequency &dent&tication tag on a s nd item corre-
sponding to the at least one barcode;

a barcode reader in conununicat&on w&th the processor, and
a display ul communication &lith the processor.
wherein,

when the barcode reader detects a first said barcode on a

lirst said i&an, the barcodc resder outputs a first signal
to the pmcessor &dent&fyui the Iirst barcode,

the pmcessor race&ves the first signai. Identifies a tirst
sa&d representat&on that &s associated w&th the first
barcode, and outputs to the display a second signal
associated u &th the lira& representat&on. uid

thc display receives thc second signnl assocland with
the first representation and d&splays the first represen-
tation.

6

IO

(I

:(

6o

6

2. The system of clnim I, wherein each reprcscntati&m is a

photo raph of a sa&d item having an appearance s&m&lnr to the
first item and illustrating the predetermined position.

3 The systcn& of clain& I, fu&ther almprising:
a rad&o frequency ident&ticnt&on tag p&snter ui conunun&ca-

tion with the processor: and
a plurahty of records access&ble by the processor,

lvhereui each record is assoc&ated w&th at feast one of
thc barcodcs mul mcludas dais ass(&elated with the
last-ment&oned at least one barcode,

wherein,
thc processor identities a first snid record assi&cinted

w&th the first barcode and outputs to the rad&o fre-

quency identification tag printer a third signal asso-
ciated lsith a tirst said data included in the tirst
record. and

the ndio frequency identification tag printer receives
the third sip&ld and enc&xles a tirst 6 nd radm fre-

quency identification tag u ith the first data.
4 The system of claim 3. wlmrcin thc data identifies

respective aroups to which said items are assigned.
5 The system ol'clnuu 3. uherein the data includes uni-

versal product codes assoc&nted with respectn e said items.
6. The system of cia&m 3. further compnsing:
a second barcode reader in conununication with thc pro-

cessor.
ubcrclll.

the printer prints a second barcodi identical to thc first
barcode on a top surface of the tirst rad&o frequency
identification tag,

the processor outputs a fourth s&y&at to the d&splay,
which receives the fourth signnl and displnys a veri-
fication prompt.

tlm second reader detccgs tlm second barcode on the top
surface uui outputs a fifth signal to the processor
associated with tlm siccond barcode, and

the processor rece&ves the fifth sinnal. and. &f the second
barcode is identical to the

first
barcod, outputs a sixth

signal to the display. Ivluch rece&ves the s&xth s&gnat

and removes the veaficat&on prompt.
7 The system of claim I. u herein the plurahty ol'repre-

sentations are stored in a dntabase.
8 The system of cl um I. further compnsing:
a mobile cart: and
a battery connected to nnd supply&ng po&vcr to thc pmces-

sor, the barcode render, and the display.
uhcreul tlm processor. the barcodc reader. the &hsplay, a&xl

the battery are disposed on the can.
9 A system for app lying radio I'rcquency ident iticalion ta 6

on items on which are d&sposed respective barcodes, sa&d

system comprising:
'I processor;
a plural&ty ofphotographs of the items. u here&n each pho-

tograph is accessible by the processor, is associated with
a& least one of thc barcodes, and illustrams a predeter-
nuned position for placement of a sa&d rad&o frequency
idcntihcation tag on a said iten& corresponding to the nt

least one barcode:
a barcode reader ul communication witt& the processor:
a display in comnnmication with the processor;
a rad&o frequency ident&ficat&on tag printer &n conunun&ca-

tion with thc processor. Snd

a plurality of records accessible by the processor, wherein
cnch record is associated with at least o&m of the bar-
codes and includes data assoc&ated v;ith the nt least one
barcode,
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v herein,

when the barcode reader detects a first said barcode on a

first said item, the barcode reader outputs a first signal
to the processor identifying the first barcodh,

the processor receives the first stenal. identifies u first s

said photograph that is associated vi ith the first bar-
code. outputs to the display a second slrgial as so mated

with the first photograph, identifies a first said record
that is msociatcd with thc first barcodh, and outputs to
the radio frequency idennficatlon tag punter a third lo

signal associated with a first smd data included in the
first record

the display receives the second signal and displays the
first photograph, and

the radio Irequency identification tag printer receiims the
third signal and encodes a first said radio frequency
identilication tag u itb the Iirst data

10 The system of claim 9. further comprising.
a mobile cart; and
a battery connected to mul supplying power to thc proces- o

sor. the barcode reader. the display, and tile printer
wherein the processor, the barcode reader. the display. the

pruiter. and the battery are disposed on the cart.
ll. A convevor svstem for applvmg radio frequencv iden-

titication tags on items on which are disposed respective "

barcodes, said system compnsing;
a fiume;
a Iirst conveyor disposed movably on the I'rame that con-

veys said items thmugh a first path of travel;
a Iirst barcodc reader disposed pniximatc the Iirsl path of lo

travel so that the first barcode reader receives hght
refiected from a first area that is proxuuate the first path
of tm( cl and through v, hich tbc items pass:

a second conveyor disposed movably on the frame that
conveys the items through a second path of travel from "»

Ihc hrst path OI travel.
a diverter disposed on the frame:
a first processor in conununication u:ith the tirst barcode

rcadcr mid the diverter,
a second processor in conununicatlon with the first proces- so

sor.
a second barcode reader ui commumcation with the second

processor:
a plumlity of rcprcsenlations of the itenig wherein each

representation is accessible by the hrst and second pro- ss
cessors, is associated with at least one of the barcodes,
and includes an indication of a predetermuied position
for placement ofa said mdio frequency identification tag
mt a said itcin c(irrespnnding I(1 tlm at lmist one Ivarcode.

alii (1

a display in comnnuucation with the second processor,
uhcrcin,

when the first barcode reader detects a lirst said barcode
on a fm,t said iten&, tlm fust barcodc reader outputs to
the lirst processor a Iirst signal identifying the lirst s

barcode, and
Ihc first processor rehvives the Iirst signal uid deter-

mines whether a first s ud representation associated
with the first barcode existg

wherein, if thc first rcprescntatimi exists, ci
the first processor outputs to the diverter a second signal

corresponding to thc exi stance of tlm first representa-
tion, and

the diverter receives tile second signal and redirects the
first itmn from the first path of trmel on the Iirst (
conveyor to the second path of travel on the second
convcyon

12. The system of claim 11, wherein,
when the second bure ode reader detects the lirst barcode on

the first item, the second barcode reader outputs to the
second processor a third signal identifying Ihc first bar-
code.

the second processor receives the third signal, identifies the
Iirst representauon. and outputs to the display a liiurth
stgttal associated with the first representation. and

the display reccivcs thc Iiiurlh sigiml mid displays I he Iirst

representation.
13. The system of claim ll. further comprising:
a ra(bo frequency identi lieu(ion tag printer in commumcs-

tioti wilh lhe second processor: mid
a plurality of riccords accessible by tlm second processur,

u herein each record ls ussociatcd willi at least one of(he
harco des and includes data associated vv ith the last-men-
tioned at least one barcodc..

wllcic la.
the shecond processor identifies a Iirst said record asso-

ciated with thc first barcode and mitpuls ui the radio
frequency identification tag punter a third signal asso-
ciated with a first said data inc ludhxI in the first record,
and

the mdio t'requency identification tag printer receives the
third signal and encodes a first said radio frequency
identilication ta with the first data.

14. The system of claim 13, fiuther comprising:
a third processor remote from the Iirsl and second proces-

sors; and
a second plurality of records associated with the third pro-

cessor, u herein each second record is assocuiled u ith at

least one of the said barcodes and includes data associ-
al(d v ith tlm Iast-menti(nthxI at least on(. barcodc,

(vllcrc la.
the tlfird pmccssor idmitifies a first said second record

assoc(a(cd uith the lirst barcodc md outputs lo Ihc first
processor a lourlh swgnal associated with a second said
data included in the first said second record,

Ihe second prohvssor receives the fourth slgnid and oil(pug
to the radio frequency identification tag printer a fifth
signal associated with the second data, and

the radio frequency identification tag pnnter receives the
fifth signal and encodes the first said mdio frequency
identification tag with the second data.

15. The system of claim ll. further comprising:
a cart moveable u ith resphect to the frame: and
a battery connected to and supplying power to the second

processor, the second barcode reader. and the display.
wherein the secmld processor, Ihe second barcode rmider„

fiie display. alai the battery are disposed on the cart
16. A conveyor system for applying mdio frequency iden-

tilicntion ta s on items on wluch nre disposvd respective
burcodes, said system comprising:

a frame,
il Ilrsl c(illvcy(ir disposed tnovtlblv (itl lhc frmuc lh'll coil.

vcys st(id llctns through a first path of tluvi'.8

a first barcode reader disposed proximate the path oflritvhl
so fiiat the first barhmide reader receives bght retiected
from a fimt area that is proximate the lirst path of travel
and through u luch the items pass,

a first radio frequency identification tag printer disposed
proxinuite the first path of travel and downstreani from
the first barcode reader with respect to the first path of
travel, wherein the first radio frequency identification
tag printer afiixcs said mdio frcqucncy identification
tags on the items as the items are conveyed throu+ the
first path of tmveh
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a first barcode printer disposed pmximatc the first path of

travel mid downstream from the first barcode reader with
respect to the first path of tmvel, wherein the first bar-
code printer affixes barcodes on tlm items as tlmy nrc
conveyed tlu ough the tirst path of travel; 1

a second barcode reader disposed proximate the first path
ol'ravel and downstream from the first radio frequency
identiTication tag printer and the first barcode printer
with respect to thc li rat path of travel. w herein the second
barcode reader receives light reflected from a second ui

area that is proximate the first path of tmvel mid tluough
(vhich thc items pass,

an mitenna disposed proximate the first path of travel and
downstream from the first radio fropmncy ident iticntion
1m printer md Ihe lirst barcode primer with respect ui
the first path of travel, w herein the antmlna tmnsmits and
receives radio signets from a third area tint is proximate
the first path of travel uid through(vhich the items puss.

a second conveyor disposed movably on the frame that
convoys thc item( through a second path ol'travel I'mm o

the first path of travel:
a diverter disposed on the frame:
a first processor in commun(canon with the first barcode

reader. the first md io frequency identification tag printer,
the tirst barcode printer, the second barcode reader. and "

the diverter:
a can moveable with respect to the frame:
a second processor in communication w 1 th the first proces-

sor and disposed on the cart;
a third barcodc reader in communication with thc svrond lo

processor and dtsposcxt on Ihe cart,
a plurality of records accessible by the first and second

proccssomi, wbclctn Cacti record is associated with at
least one of the barcodes and includes data assocu(ted
u ith the at least one barcode;

a display in coinmunication w (th thc second processor and
disposed on the cart,

a second radio frequmicy idmuitication tag printer in com-
munictuon with thc second pmcessor and disposed on
the cart; Ct(

a second barcode printer in coinmunication with the sec-
ond processor and disposed on the cart:

a battery disposed on the cart and connected to and sup-

plying powvr to die second processor, tho third bnrcodc
reader. the display, the second radio frequency identiTi- ss
cation tag printer, and the second barcode printer,

(vllC(Clll,

when the first barcode reader detects a tirst said barcode
(m a first said item, the first barcode raider outputs to
the first processor a first signal identifying the first o

barcode,
the first pmcessor receives the first signal, identities a

first said record associated with the first barcode. out-
puts to the tirst radio frequency idcntihcation tag
pruitera second slip(at Casemated withe first said data 1

included in the first record. and outputs to the tirst
barcode printer a third signal associatcdl with thc tirst
dau(.

the tirst radio frequency identification tag printer
rcci:ives the second signal, cncodcs a first said rndio ui
frequency identification tag with the first (Llta. mid
atlixes thc fimt said rndio frequency identification tag
to tile fll'st 1 tent.

the first bareode pnnter receives the third si mtat, prints at
least a tirst poriimi of thc tirst data on n sccimd said (
barcode, and afhxes the second barcode on the first
l(CIIl,

v hen the first item passes through the smond aren and
the second barcode reader fails to detect the second
barcode. or the first item passes tlu ough the third area
and the antenna fails to rcceivc a radio signal from the
first radio frequency identification tag. the first pro-
cessor outputs to the diveuer a fourth signal corre-
sponduig to the first item, and

the diverter receives the fourth sig(tat and redirects the
first item from thc lirst path of travel on thc lirst
conveyor to the second path of tnsvel on the second
conveyor.

17 The svstcm ot'lam& 16, wherein thc second nrca
uicludes at least a pomon of the tlurd area

18 The systmn of claim 16, wherein,
w hen thc third barcode reader detects the lira( barcode, the

third barcode reader outputs to the second processor a

titih signal identifying ilm lirst barcodc.
the scecond processor receives the fi Ah signal, identities the

first record associated w ith the first barcode, outputs to
the scc(md radio frequoncy identilicati(m ta prilucl ii

sixth signal associated with the tirst said data included ln
the first record, and outputs to the second barcode printer
a seventh signal associated with fiie tirst data,

the second radio frequency identification tag printer
receives tlm sixth signal and cncodes a second said radio
frequency identification tag with the tirst dat (, and

the second barcode printer receives the seventh sigttat and
prints at least a lirst portion of the first data on a tin rd sind
barcode.

19 The systeni ol'claim 10. I'urthcr comprising
a plurality ofrepresentations of the items accessible by the

first and second processors, v herein each representation
is m(sociated with at lcmst onc of thc barcodes nnd

includes m lndlcauon of a predetennuied position for
placemmit ofa said mldio frequency identification tag on
a said item corresponding to thc last-memioned at least
one barcode„

wlmrein,
when tbc secmid procmsor receives thc fifth signal, thc

second processor identifies a tirst said representation
associated with the first bamodc nnd outputs to tlm
display an eighth signal associated with the first rep-
resmitation, and

thc display receives thc eighth signal and displnys the
representation.

20. A method for applying radio frequency identification
tags on items on which iue disposed respective barcodes. said
method comprising the steps of:

a detecting a lirst said barcode on n lirst said item;
b. outputting a signal identifying the first barcode:
c. identifying a representation associated v ith the first bar-

codethat includesanindicatlonot'apredetermuiedposi-
tion for placement of a said radio frequency identifica-
tion tag on thc tirst itmu; and

d displaying the representauon
21. The method of claim 20, further comprising the steps

of
a, pnnung a tirst s ud radio frequency idmitllim(tion tng;

and
b applyin thclirstradiofrequcncyidcntilicationta tothe

first item.
22 The nwthod of claim 21. wherein tbc representation is

a photograph of a said item ha~lug an appearance sinular to
the first item and illustrating the predetermined position.

23 Thc niethod of claim 22, fnrther comprising:
a. identifyin a first set of data associated v;ith the tirst

barcode: and
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b. encoding the first mdio frequency identitication tag v ith

tlm first sct of data

24. A method for applying radio frequency identification
tngs on items on which arc disposed rmpective barcodes, said

5
method mimprising the steps of

a, conveying said items timur a first path of traveh

b. detecting a lirst said bnrcodc on a lirst said itclii; and

c diverting the lirst iteni from die lirst path of travel to a

second path of travel if a rcpresmitation indicating a

predetermined position for placement of a said radio
frequency idenulication tag on the first item is associ-
ated with the first barcode.

25 The method of claim 24, further comprising:
a. displaying the representation;
b. printing a first said mdio frequency identification tag;

slid
c. applyuig the first radio frequency identification tag to the

lirst item
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