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TOBACCO PRODUCT STAMPING MACHINE
INTERFACE

[0010]

FIG. 4 is a perspective vieW of a portion of the

materials handling system.
[0011]

FIG. 5 is a perspective vieW of a portion of the

materials handling system.
[0001]

The present application is a continuation-in-part of,

[0012]

FIG. 6 is a simpli?ed schematic representation of a

and is based on, and claims the bene?t of US. utility patent
application Ser. No. 12/046,697, ?led on Mar. 12, 2008, the

specialiZed conveyor system.

content of Which is hereby incorporated by reference in its

materials handling system.

entirety.

[0013]
[0014]

FIG. 7 is a perspective vieW of a portion of the
FIG. 8 is a perspective vieW of a portion of the

materials handling system.
BACKGROUND

[0002] Currently, there are many different types of materi
als handling systems. Typically, such a system Will include
equipment con?gured to move items betWeen required loca

[0015]

FIG. 9 is a How chart diagram demonstrating steps

associated With a packing process.
[0016] FIG. 10 is a perspective vieW of a portion of the

materials handling system.

tions on an automated and/or manually-initiated basis.

DETAILED DESCRIPTION

Depending on the type of items being handled, some systems

may incorporate the functionality of specialiZed equipment,

[0017]

such as equipment for Weighing or performing some other

dling system 100 for processing packaged tobacco products,

measurement function Within the materials handling system.
[0003] Some materials handling systems are designed spe

such as, but not necessarily limited to, cartons of cigarettes.
FIG. 2 is a How chart diagram demonstrating processing steps

ci?cally for processing packaged tobacco products, such as

that occur Within system 102. FIG. 3 is a schematic diagram

cartons of cigarettes. Currently, there are many disadvantages
associated With such systems. For example, in terms of opera
tor function, most systems require frequent movement of the
operator to the product rather than bringing the product to the
operator. Further, While some current systems support the

of a computing device 302 having materials handling system
softWare 304 operatively installed thereon. SoftWare 304 is
illustratively con?gured to facilitate the management of vari
ous functions associated With operation of materials handling
system 100, many of Which Will be described in detail beloW.
The components and operation of system 100 Will be

passing of packages of tobacco products through a stamping
machine, there are usually signi?cant limitations on the ?ex

ibility of the stamping process. Still further, current systems
commonly support the sorting of one package to a single
order at a time.

[0004]

The discussion above is merely provided for general

background information and is not intended for use as an aid

in determining the scope of the claimed subject matter. Also,
the claimed subject matter is not limited to implementations
that solve any or all disadvantages noted in this background
section.

FIG. 1 is a schematic diagram of a materials han

described in relation to the related process of FIG. 2, as Well
as in relation to related components of software 304.
[0018] In accordance With block 202 in FIG. 2, a ?rst step in

the overall materials handling process is product picking.
Generally speaking, in the context of FIG. 1, the picking
process involves removing cartons of cigarettes from picking
stations 102 andplacing them onto a conveyor 104 that moves

the cartons from right to left (relative to the orientation of

FIG. 1).
[0019]

In one embodiment, softWare component 305 is

con?gured to interface With system 100 so as to support

SUMMARY
[0005]

Disclosed herein are embodiments of a user inter

face associated With a tobacco product stamping machine. In
one embodiment, the user interface includes a visual repre

sentation of a batch of tobacco product containers. The visual
representation includes an indication of a plurality of tobacco

product types included in the batch. The visual representation
includes an indication of a number of containers of a ?rst

tobacco product type included in the batch.
[0006] This Summary is provided to introduce a selection
of concepts in a simpli?ed form that are further described

beloW in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid

in determining the scope of the claimed subject matter.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is schematic diagram of a materials handling

management of the picking process. The precise details of
con?guration Will vary depending upon the details of a given
picking implementation. Without departing from the scope of
the present invention, the picking process can be entirely
automated, semi-automated or entirely manually accom
plished. In one example of a purely manual implementation,
a human selects cartons from one or more picking stations

102 based on instructions re?ected in a paper-based listing,

for example, a paper-based listing of What products should be
picked and in What sequence.
[0020]

In a typical semi-automated picking system, a

human selects cartons from one or more of the picking sta

tions 102 based on an electronically supported system that
presents automated cues (e. g., visual or audible cues). In one
embodiment, a mechanism is employed to verify that human
has properly responded to the cues. For example, the system

may require the human to provide feedback (e.g., pushing a
button, speak a command into a microphone, etc.) to verify
compliance With a particular cue, Which illustratively triggers

system for processing tobacco-oriented goods.

initiation of the next cue. An alarm or some other response is

[0008]

illustratively provided if feedback from the human picker is

FIG. 2 is a How chart diagram demonstrating pro

cess steps that, in one embodiment, are executed Within the

inconsistent With expectations based on the currently active

materials handling system.

cue. In a more speci?c example of a semi-automated picking

[0009]

With materials handling system softWare operatively installed

system, an LED is illuminated to identify a product type (e. g.,
the identity, SKU and/or location) as the next candidate for

thereon.

picking. The same or a different LED mechanism also indi

FIG. 3 is a schematic diagram of a computing device
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cates the quantity to be picked. Once picked, the LED mecha
nism or mechanisms are turned off in a manner that indicates

compliance With the picking instruction. This may occur in
any of a variety of different Ways such as, but not limited to,

depression of a button by the human picker. Alternatively, the
indicator(s) may be automatically extinguished When deter
mined by a sensor (e.g., an electronic eye, a laser sensor, etc.)

that the current picking instruction is likely to have been
ful?lled.
[0021] In another example, an audibly directed picking sys
tem is implemented Wherein audible commands are transmit
ted to an operator-Worn headset to notify a human operator of

ponents of a ?rst order are picked (e.g., placed on conveyer
104). Then, then all the components of a second order are
picked. This process continues until all orders have been
picked. Some e?iciency considerations may be Worked in to

the order-based picking process. For example, certain orders
may be given higher priority than others for a variety of
different reasons (e.g., truck scheduling, etc.). Or, the com
ponents Within an order may be organiZed to minimize hoW
much a human picker must move around While picking the
order. HoWever, it is typically true that all components of a
?rst order must be picked before moving on to a second order.

the next pick location, quantity, description, check digit for

To compromise this mandate Will typically mean compromis
ing the accuracy of order management doWnstream in the

veri?cation purposes, and/or some other form of instruction.

system.

In one embodiment, the operator speaks into a microphone to

[0026] In one embodiment, as is shoWn in FIG. 3, materials
handling softWare system 304 includes a batch handling com
ponent 306. Component 306 is illustratively a softWare tool
that enables a user to in?uence the quantity and type of
products to be picked, as Well as the order in Which picking
occurs. HoW this in?uence is translated to the picking process
is dependent upon the nature of the picking system. For
example, in one embodiment, in a purely manual system,
softWare component 306 is con?gured to assist in the genera

notify the system, via speech recognition, of exceptions and/
or pick veri?cation. It should be noted that hybrid systems are
also Within the scope of the present invention, such as a
system Wherein visual aids are utiliZed to provide picking
locations and audible cues are utiliZed to indicate the appli

cable quantity, exceptions, completions, and/or other pick
ing-related information.
[0022]

Those skilled in the art Will appreciate that the pick

ing implementations provided in the previous paragraphs are

tion of a list or lists from Which one or more human pickers

simply examples of many alternatives Within the scope of the
present invention. Fully automated alternatives, such as
Where machines handle automatically the process of moving

Work. In another embodiment, in a semi-automated system,
softWare component 306 is con?gured to in?uence What cues

cartons to conveyer 104, are also Within the scope of the

embodiment, in an automated system, softWare component
306 is con?gured to in?uence the operation of the machines
responsible for the picking process. Those skilled in the art
Will appreciate that the precise functionality of softWare com
ponent 306 is at least partially dependent upon the nature of

present invention. The present invention is not limited to any
one particular means for implementing the picking process.

[0023] In one embodiment, not by limitation, picking sta
tions 102 include shelves containing cigarettes in bulk quan
tities organiZed by type. For example, cartons of a particular
type of Marlboro cigarettes are grouped together in a ?rst
location While cartons of a particular type of Camel cigarettes
are grouped together in a different location (though a given
type might be stocked in more than one location).
[0024] In one embodiment, logic is applied to selectively
organiZe and distribute products across and/ or Within the

are provided to one or more human pickers. In yet another

the applicable picking implementation.
[0027] In accordance With one embodiment, picking
instructions generated by component 306 are organiZed
around the concept of a batch. Generally speaking, a single
batch may contain components from different orders. Typi
cally, components of a ?rst batch are picked folloWed by the
picking of components of a second batch, and so on and so

picking stations 104. For example, certain types of product

forth until all batches have been picked. The assumption is

may be assigned certain locations based on an objective cri

that orders can be mixed because other mechanisms are uti
liZed doWnstream in the system in order to organiZe on an

teria such as, but not necessarily limited to, anticipated quan
tities needed. In this case, a type likely to be needed relatively
frequently might be assigned a location that is easier to access
(e.g., by a human) than a location assigned to a type that is

order-speci?c basis. The components of a batch are typically

picked from a single inventory of product (e.g., distributed

of a product While another area might be reserved for picking

across picking stations 102). A human participant in a batch
based picking process illustratively may not be aWare (e.g.,
may receive no indication) of What speci?c order he or she is
in the process of picking.
[0028] In one embodiment, softWare component 306 is
con?gured to receive indications of orders and generate cor
responding batch-based picking orders in accordance With

small quantities (e.g., individual cartons) of the same product.

one or more user-selected and/or default organiZing prin

Those skilled in the art Will appreciate that it is Within the
scope of the present invention to organiZe products across
and/or Within picking stations 102 based on any basis. The
basis may include, but is not limited to, the goal of maximiZ

ciples. This illustratively, but not necessarily, means combin
ing components of different orders into the same batch. This
is not to say that batch-based picking instructions must origi
nate Within materials handling system softWare 306. Those
skilled in the art Will appreciate that batch-based picking
instructions can be generated by an external system and trans
mitted to softWare 304 (e.g., to component 306) for process

likely to be less frequently needed. Or, a type of product likely
to be needed in large quantities might be assigned a location
that is easier to access than a location assigned to a type that

is more likely to be needed in small quantities. One area might

be reserved forpicking large quantities (e.g., cases of cartons)

ing ef?ciency (e. g., reducing the amount of movement
required for a human participating in the picking process).
[0025] Picking instructions are illustratively generated
Within softWare system 304 (e.g., by support components

ing Within the applicable picking system (e.g., system 100).

305) and issued into materials handling system 100 as appro

[0029]

priate depending upon the nature of the implemented picking

instructions can be organiZed based on any of a variety of
different user-selected and/ or default parameters. For

system. In one embodiment, the picking instructions are orga
niZed around the concept of an order. For example, all com

As has been alluded to, the batch-based picking

example, not by limitation, softWare component 306 can be
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con?gured to create batches so as to optimize one or more of

the following constraints in any combination: I) desired order
completion cutoff time; 2) desired truck route or routs; 3)
desired carton siZe or siZes in a batch; 4) target overall batch
siZe; and/ or 5) target Work effort to complete the batch. In one

embodiment, all available orders are merged into the batching
process. In another embodiment; hoWever, softWare 304 and/
or system 100 are con?gured to support either or both batch

based and order-based picking.
[0030] FIG. 4 is a perspective vieW of a portion of system
100. The vieW shoWs the tWo picking stations 102 that are
located closest to a pair of stamping machines 106. Stations

conveyor handles bulk quantities. A case 116, Which
assumedly contains individual cartons, is shoWn on the loWer
conveyor for illustratively purposes. In one embodiment, case
quantities are diverted from the loWer conveyor into a stamp
ing Workstation as determined to be appropriate based on

applicable processing parameters. A component of softWare
304, namely, a location management component 308, is illus
tratively con?gured to account for such parameters and trig
ger mechanical functionality Within system 100 as necessary
to appropriately move items through the system.
[0035]

When a case arrives at a stamping Work station, a

With products. Conveyer 104 is shoWn in FIG. 4. Picked

human operator (e.g., an operator of the corresponding
stamping machine 106) unloads the cases and manually

cartons of tobacco products move doWn conveyer 104 toWard

places the individual cartons onto an induction conveyor

stamping machines 106.

associated With the stamp machine. In one embodiment,
instructions and/or information related to this bulk unloading
task are provided by Way of interface 112. In one embodi
ment, When the task has been completed, an indication of

102 are shoWn as empty but Would more typically be stocked

[0031] In one embodiment, items are picked in either case
quantities (e. g., 30 cartons per case) or individual cartons
(based on picking instructions). Picked cartons are placed on
conveyor 104 and, in one embodiment, are oriented such that
the Widest dimension of the carton is perpendicular to the
direction of travel. The ?aps of the carton are illustratively
oriented so as to be conducive to properly entering stamping
machines 106. A second takeaWay conveyer 108 is illustra

tively provided and operates beneath conveyor 104. Case
quantities are placed onto the loWer conveyor 108.
[0032] Thus, an instruction to pick a large quantity of a

given product can be picked by placing a case of the product
on the loWer conveyor and then one or more individual car
tons on the upper conveyor as necessary to round out the total

number of cartons needed. In one embodiment, such a pick

ing instruction requires the person picking to use their intu
ition to determine When a case can be picked rather than

individual cartons. In another embodiment; hoWever, picking
support components 305 are con?gured to automate such

completion is provided to location management component
308 by Way of input mechanism 114. When a processing error
occurs (e.g., a bulk item does not get unpacked, etc.), an

exception is illustratively triggered Within component 308
and communicates through operator interface 112. It should
be noted that, it is also Within the scope of the present inven
tion to make unloading the bulk quantities into the stamp
machine an automated process.

[0036] In one embodiment, in order to facilitate routing to
an appropriate stamping machine 106, individual cartons on
the upper conveyor are transferred onto a specialiZed con

veyor system. FIG. 6 is a simpli?ed schematic representation
of the specialiZed conveyor system, Which is identi?ed in the
Figure as conveyor 600. Conveyor 600 has a plurality of

partitions 606 (a representative feW of Which have been
labeled) that extend generally perpendicular to the surface
602 of the conveyor. The spacing betWeen partitions is illus

determinations and incorporate the option of case picking
into the picking instructions. Depending on exactly hoW the

tratively slightly more than the narroWest dimension of a

rest of system 100 is set up, assumptions based on the expec

carton positioned perpendicular to the direction of conveyor
travel.

tation of one or more cases may or may not be made doWn

stream from the picking process. For example, if an instruc
tion is made to pick a case, then doWnstream processing may
or may not require the case to turn up on the loWer conveyor

[0037]

In one embodiment, as cartons are transferred from

the upper conveyor 104 into specialiZed conveyor system 600
(e.g., similar to the tWo sample cartons 604 shoWn in FIG. 6),

rather than an equivalent amount being picked individually

a reader reads an identi?er from each carton. Those skilled in

and placed on the upper conveyor. Whether or not there Will

the art Will appreciate that this identi?cation process could
involve application of any of a number of different identifying
technologies including but not limited to an RFID identi?ca

be such a dependency is a detail that is likely to be implemen

tation-speci?c.
[0033] In accordance With block 204 in FIG. 2, a next step
in the process is to route picked products to stamping
machines 106. At this point, it is probably a good idea to
emphasiZe that the present invention is not limited to the

particular con?guration of system components shoWn in FIG.
1. Those skilled in the art Will appreciate that a given imple
mentation is likely to be highly customiZed to match the given
needs of a particular oWner or operator. With that in mind, it
should be pointed out that the present invention is not limited
to incorporating tWo stamp machines 106. More or feWer

stamping machines can be implemented Without departing
from the scope of the present invention. HoWever, solely for
the purpose of describing various aspects of the present inven
tion in detail, the illustrated case of tWo stamping machines
Will be assumed.
[0034] In one embodiment, as products exit the picking
area and approach the stamp machines, tWo pick conveyors
feed the stamp machines 106. As is shoWn in FIG. 5, a loWer

tion system, a barcode identi?cation system, a CCD device
identi?cation system, or any other identi?cation system. In
one embodiment, this information is fed into an item tracking

component 310, Which is part of softWare system 304. Com
ponent 310 illustratively associated the carton’s ID With its
position in the partitioned conveyor 600.
[0038] In one embodiment, item location management
component 308 receives item location information from item
tracking component 310 and utiliZes it as a basis for sorting
cartons into appropriate stamping machines. For example, as
cartons move on conveyor 600 proximate to the entry points

of stamping machines 106, component 308 selectively ener
giZes one or more pushing devices to selectively push cartons
into appropriate stamping machines. The determination as to
the optimum path for a given carton (i.e., Which is the correct

stamping machine) is illustratively based upon system
parameters that are set by system default and/or on a user

selectable basis (e.g., set by an operator of softWare 304).
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[0039]

In one embodiment, software 304 is con?gured to

support sorting cartons through stamping machines based
upon the taxing authority or authorities for Which each indi
vidual stamping machine is set up to support stamping func
tionality. It is speci?cally Within the scope of the present
invention for multiple taxing authorities to be picked in a

single batch. For example, the components of a single picked
batch may move through different stamp machines set up to

support different taxing authorities. This is particularly inter
esting in light of the fact that, as has been discussed, a given
batch may contain components from more than one order

(e. g., multiple orders headed to different locations).
[0040] In another embodiment, softWare 304 is con?gured
to support sorting cartons through stamping machines based
upon optimiZation of the total order ful?llment cycle for a
given batch, or for some other measurement standard such as
but not limited to a period of an entire shift. Those skilled in

the art Will appreciate that softWare 304 can be con?gured to

support sorting cartons through stamping machines based on
many different factors in addition to those speci?cally listed
herein, to Which the scope of the present invention is not
limited.
[0041] In one embodiment, cartons may be sorted among
stamping machines based upon an administrator- or operator
de?ned set of rules that are created Within softWare system
304. In one embodiment, if a carton is not destined for any of

the stamping machines for any reason, the softWare is con
?gured to stop the partitioned conveyor, as Well as all con
veyors upstream as required. Or, in one embodiment, the

softWare is con?gured to push the carton(s) into an exception
handling area, for example. In one embodiment, the handling
of such exceptions is con?gurable based upon an administra
tor- or operator-selectable option.
[0042] Those skilled in the art Will appreciate that the dis
play 112 and input mechanism 114 (FIG. 5) associated each
stamp machine 106 can be con?gured to support a variety of
different functions. Software system 304 includes stamp
machine support components 312 for supporting such func

tionality.
[0043]

In one embodiment, as cartons are scanned (e.g.,

While being moved into conveyor 600), components 312 are
con?gured to indicate on display 112 the quantity of cartons

[0045] In one aspect of the present invention, as cartons
move through stamping machines 106 and are stamped With
their unique tax jurisdictional stamp or stamps, an additional
step is taken to support the subsequent tracking of each carton
Within system 100. In one embodiment, a ?rst identifying
mark is applied to each carton. The ?rst identifying mark
illustratively does not deface the carton and, in one embodi
ment, is invisible in that it is generally imperceptible to the
human eye but can be made visible (e.g., by placing under a
black light), and/or is visible to a scanner designed to “see”
such marks. In addition or alternatively, a second identifying
mark that does deface the carton (e.g., a bar code label) is

applied (e.g., bloWn onto) to each carton. The application and
tracking of labels is illustratively managed by one or more of

the sub-components of softWare system 304.
[0046] Various embodiments and components of the
present invention involve applying identi?ers to product units
and/or reading identi?ers associated With product units.
Those skilled in the art Will appreciate that these identi?ca
tion processes could involve application of any of a number of

different identifying technologies including but not limited to
an RFID identi?cation system, a barcode identi?cation sys
tem, a CCD device identi?cation system, or any other iden

ti?cation system. To the extent that the present description

identi?es speci?c technologies, the speci?c technologies are
provided as but one example of an implementation Within the
scope of the present invention.
[0047] In accordance With block 206 in FIG. 2, a next step
in the process is to route cartons from stamp machines 106 to
one or more sorting mechanisms 140. In FIG. 1, each stamp
machine 106 is associated With a separate sorting mechanism.
Those skilled in the art Will appreciate that this is not the only

con?guration Within the scope of the present invention.

[0048]

For example, in one embodiment, multiple stamp

machines 106 feed into the same sorting mechanism 140. In

another embodiment, one stamp machines feeds into multiple
sorting mechanisms 140. In general, it is Within the scope of
the present invention to customiZe the con?guration of sys
tem 100 (add, subtract and/or re-arrange the system compo
nents) as necessary to ful?ll applicable needs. It is also Within
the scope of the present invention that softWare system 304 is

?exibly con?gured to effectively support all such con?gura

scanned compared against a total required for each stamping
machine and/or the tax jurisdiction(s) for Which the stamping

tions.
[0049]

machine is con?gured. In one embodiment, components 312
are con?gured to enable an operator to input (e.g., through
mechanism 114, through a touch screen implementation of
display 112, etc.) information or exceptions as cartons are
stamped. For example, the operator is able to enter commands

cartons are transferred out of a stamp machine 106 and onto a

In one embodiment, as is generally shoWn in FIG. 5,

conveyor that is con?gured to transport the cartons such that
the longest dimension travels parallel to the direction of con
veyor ?oW. HoWever, it is also Within the scope of the present
invention for cartons to be ejected from a stamping machine

or noti?cations to cause softWare 304 to initiate an appropri

106 directly into a sort mechanism 140. Whether cartons are

ate response in unusual circumstances such as, but not limited
to, if there is damage to a carton, if a stamping machine
becomes inoperable, or if other unusual situations arise dur

directly or indirectly transferred into a sorting mechanism is
dependent on a variety of implementation-speci?c details

con?gured to provide, through display 112, instructions for

such as physical space limitations and con?gurations at a
particular site Where a system 100 is to be installed.
[0050] In one embodiment, a carton approaches a sorting
mechanism 140 and is loaded into a specialiZed sorting con

operators Who receive full case quantities (e.g., on the loWer

veyor system. In one embodiment, the specialiZed sorting

ing stamping.
[0044]

In one embodiment, softWare components 312 are

conveyor coming from the picking area) so that they knoW

conveyor system is con?gured the same or similar to con

hoW many cartons to remove from the case and route into the

veyor 600 shoWn in FIG. 6. The conveyor has a plurality of

stamping machine. For example, it is conceivable that the
system may be con?gured to enable less than all cartons (e. g.,

partitions that extend generally perpendicular to the surface
of the conveyor. The spacing betWeen partitions is illustra

less than all 30 cartons) in a bulk amount received to be

tively slightly more than the narroWest dimension of a carton

indicated for processing.

positioned perpendicular to the direction of conveyor travel.
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Cartons feed into the specialized sorting conveyor system as

[0056] Regardless of the con?guration of sorting mecha

Was described in relation to FIG. 6.

nisms 140, and regardless of Whether there is more than one,
the purpose of the mechanism or mechanisms is illustratively

[0051] FIG. 7 is a schematic illustration demonstrating
movement of cartons into and through a sorting mechanism
140. At point 702, cartons are transferred from a conveyor that

moves cartons (moving parallel to the longest dimension) to
a partitioned conveyor the same or similar to conveyor 600 in

FIG. 6 (e.g., Wherein cartons are moved perpendicular to the

longest dimension). It should be noted that, referring to FIG.
7, the sorting mechanism located more toWard the top of the
Figure is equipped With its oWn specialiZed sort conveyor for
moving the other stream of cartons through the other sorting
mechanism 140. Also, it should be emphasiZed that it is also
Within the scope of the present invention to transfer cartons
directly from a stamping machine 106 into one of the parti
tioned sorting conveyors associated With the sorting mecha
nism 140.
[0052]

In one embodiment, as cartons are transferred into

to sort the cartons based on parameters set Within softWare
304. The parameters are indicative of one or more bases for

organization such as but not limited to order-oriented organi
Zation. Those skilled in the art Will appreciate that softWare
304 can be con?gured to support sorting cartons through
sorting mechanisms 140 based on many different factors in
addition to order-oriented organiZation, to Which the scope of
the present invention is not limited. In one embodiment, car
tons may be sorted based upon an administrator- or operator
de?ned set of rules that are created Within softWare system

304. Finally, it is Worth speci?cally pointing out that it is
Within the scope of the present invention for cartons to be
picked on a batch-oriented basis (e.g., With multiple orders

distributed across a single batch) and then, after the stamping
process, sorted on an order-speci?c or some other basis.

the specialiZed sorting conveyors, a devices reads an identi
?er associated With each carton (e.g., a barcode scanner reads

[0057] In accordance With step 208, a next step in the pro
cess is to collect the cartons from the end of the sorting

the manufacturer-applied barcode from each carton) (though

mechanism takeaWay conveyers and pack them into boxes

this additional item tracking step may be optional for a given
implementation). Those skilled in the art Will appreciate that
this identi?cation process could involve application of any of
a number of different identifying technologies including but

704. When cartons arrive at the end of the sort mechanism
takeaWay conveyor, they are sorted to the extent that an opera

not limited to an RFID identi?cation system, a barcode iden
ti?cation system, a CCD device identi?cation system, or any

other identi?cation system. In one embodiment, this informa

tion is fed into item tracking component 310, Which is part of
softWare system 304. Component 310 illustratively associ
ated the carton’s ID With its position in the partitioned con
veyor.

[0053] In one embodiment, item location management
component 308 receives item location information from item
tracking component 310 and utiliZes it as a basis for selec

tively ejecting cartons (e.g., by selectively energiZing one or
more pushing mechanisms) onto a takeaWay conveyer. FIG. 7

tor can simply pick them up directly from the end of the
conveyor and place them into a corresponding box 704. FIG.
8 is a schematic illustration shoWing an operator 802 standing
in front of boxes 704.

[0058]

Cartons that are grouped along parallel sort mecha

nism takeaWay conveyors are presented for packing in such a
manner that multiple cartons can be picked up and packed
into boxes 704 in a single motion (as opposed to packing
cartons one at a time). The packer must, hoWever, still deter
mine hoW many cartons to pack into Which boxes. Without
departing from the scope of the present invention, the process
of moving cartons from the end of the sorting mechanism
takeaWay conveyor into boxes 704 can be entirely automated,

shoWs ejected cartons moving (longest dimension parallel to
the direction of motion) along the takeaWay conveyor toWard

semi-automated or entirely manually accomplished. Packing

a plurality of boxes 704. The determination as to the optimum
path for a given carton (i.e., Which boxes 704 to move toWard)

to support the implemented packing functionality.

system softWare components 314 are illustratively con?gured
[0059] In one example of a purely manual implementation,
a human operatorpicks up the cartons and simply places them

is illustratively based upon system parameters that are set by
system default and/or on a user-selectable basis (e.g., set by
an operator of softWare 304).

in pre-assigned boxes. The operator may be guided by

[0054]

Thus, as a carton moves into the eject WindoW of a

paper-based listing of What products should be packed Where.

conveyor, a pushing mechanism ejects the carton onto the

In one embodiment, softWare component 314 is con?gured to

instructions re?ected in a paper-based listing, for example, a

takeaWay conveyor. In one embodiment, the ejection deter

support the generation of the paper-based listing based on

mination is based at least in part on the order to Which the

default and/ or administrator- or operator-selectable system

carton is assigned (e.g., the assignment of orders being

parameters.

tracked by a component of softWare 304).
[0055] Those skilled in the art Will appreciate that it is
Within the scope of the present invention to adj acently line up
multiple takeaWay conveyors. In one embodiment, each take
aWay conveyor has its oWn specialiZed sorting conveyor sys
tem (e.g., similar to conveyor 600), the hardWare and softWare
being con?gured to appropriately route a given carton to the
takeaWay conveyor associated With the carton’s ?nal destina
tion While bypassing the other takeaWay conveyors. In
another embodiment, a single specialiZed sorting conveyor
feeds multiple takeaWay conveyors (e.g., the carton moves
along all the takeaWay conveyors until ejection from the spe
cialiZed sorting conveyor is appropriate based on system

embodiment, a mechanism is employed to verify that human
has properly responded to the cues. For example, the system
may require the human to provide feedback (e.g., pushing a
button, speak a command into a microphone, etc.) to verify
compliance With a particular cue, Which illustratively triggers

parameters).

support the management of the semi-automated packing pro

[0060]

In one embodiment of a semi-automated implemen

tation, the operator picks up cartons and decides Which box to
put them based on an electronically supported system that
presents automated cues (e. g., visual or audible cues). In one

initiation of the next cue. An alarm or some other response is

illustratively provided if feedback from the operator is incon
sistent With expectations based on the currently active cue. In
one embodiment, softWare component 314 is con?gured to
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cess (including the handling of exceptions or errors) based on
default and/or administrator- or operator-selectable system

parameters.
[0061] In a more speci?c example of a semi-automated
implementation, an LED is illuminated to identify cartons
(e. g., the identity, SKU and/or location) as the next candidate
for packing. The same or a different LED mechanism also

indicates the quantity to be packed. The same or different
LED mechanism identi?es What box to pack the cartons in.
Once packed, the LED mechanism or mechanisms are turned
off in a manner that indicates compliance With the picking
instruction. This may occur in any of a variety of different
Ways such as, but not limited to, depression of a button by the

described herein, for instructing the operator as to Which
items to pick up and Where to put them.
[0065] Those skilled in the art Will appreciate that the

implementations provided in the previous paragraphs are
simply examples of many alternatives Within the scope of the
present invention. Fully automated alternatives, such as
Where machines handle automatically the process of moving
cartons into boxes 704, are also Within the scope of the present
invention. The present invention is not limited to any one

particular means for implementing the packing process.
[0066]

In accordance With one embodiment, one or more

display panels are made visible to an operator responsible for
packing boxes 704. When a shipping container (i.e., a box

operator. Alternatively, the indicator(s) may be automatically

704) is full, softWare system 304 causes the display panel(s)

extinguished When determined by a sensor (e. g., an electronic
eye, a laser sensor, etc.) that the current picking instruction is
likely to have been ful?lled. In one embodiment, softWare

to shoW a graphical depiction of What the full container
should look like from the operator’s point of vieW. For
example, the brand logos on the end of the cartons collec
tively form an image of sorts. The operator compares the

component 314 is con?gured to support the management of
the semi-automated process (including the handling of excep
tions or errors) based on default and/or administrator- or

operator-selectable system parameters.

graphical representation on the display panel to the appear
ance of the cartons in a full box. In this manner, the operator
uses the display panel as a mechanism to verify that the

In another example, an audibly directed system is

shipping container has been properly ?lled. In one embodi

implemented Wherein audible commands are transmitted to
an operator-Worn headset to notify a human operator of the
next box to pack in, a quantity to be packed, and/ or some other

ment, ?lling exceptions or errors are reported and/or cor

[0062]

rected by interacting With softWare system 304 through inputs
into the display panel or an associated input mechanism.

form of instruction. In one embodiment, the operator speaks

[0067]

into a microphone to notify the system, via speech recogni
tion, of exceptions and/or packing veri?cation. It should be
noted that hybrid systems are also Within the scope of the
present invention, such as a system Wherein visual aids are
utiliZed to provide packing locations and audible cues are

704) has been properly ?lled, a shipping label is manually or
automatically applied (though it is also Within the scope of the
present invention to apply the shipping label before or during
the packing process). In one embodiment, the box content
(e.g., by SKU, by quantity, etc.) is indicated on the label. Once

utiliZed to indicate the applicable quantity, exceptions,
completions, and/or other packing-related information. In

labeled, the container is put on a takeaWay conveyor. In one
embodiment, With reference to FIG. 8, user 802 can send out

In one embodiment, after a container (e.g., a box

one embodiment, softWare component 314 is con?gured to

a fully packed and labeled box 704 simply pushing the box

support the management of the packing process (including

backWards onto a takeaWay conveyor located behind the
boxes.

the handling of exceptions or errors) based on default and/or
administrator- or operator-selectable system parameters.
[0063] In one embodiment, pick-up sensors are provided at
the carton pick-up point on the proximal end of the sorting
mechanism takeaWay conveyor. The sensors are illustratively
con?gured to produce a signal indicating When cartons have
been picked up, and to identify Which parallel roW of the

sorting takeaWay conveyor the picked up cartons belong to.
Put-doWn sensors are illustratively provided proximate boxes
704 and are con?gured to identify in Which box 704 picked up
cartons have been placed.
[0064] FIG. 9 is a How chart diagram demonstrating steps
associated With one implementation of pick-up and put-doWn
sensors. In accordance With box 902, pick-up sensors identify
a pick-up instance. In accordance With block 904, put-doWn
sensors identify a putdoWn instance. In accordance With
block 906 a determination is made as to Whether the put-doWn
is consistent With the pick-up (e. g., Whether it Was an accurate

[0068] In accordance With block 210, another step in the
process is the routing of the packed containers for ?nal ship
ping. FIG. 10 is a schematic representation of an accumula
tion area 1004. Full containers (e.g., the containers pushed
back onto takeaWay conveyors by user 802 in FIG. 8) are
moved into the accumulation area on conveyors 1002. TWo
conveyors, an upper conveyor con?gured to move boxes 7 04
stacked on top and a loWer conveyor con?gured to move
boxes 704 stacked on bottom, are shoWn in FIGS. 1 and 8.

HoWever, more or feWer takeaWay conveyors can be imple

mented to support a particular packing station con?guration
(e.g., to support more or feWer sorting mechanisms 140).
[0069] In one embodiment, as containers approach accu
mulation area 1004, a reader (e.g., a radio frequency reader, a

barcode reader, etc.) is con?gured to identify the packages.
Based on default and/or administrator- or operator-de?ned

parameters set Within softWare system 304, some packages

put-doWn). If not, in accordance With box 908, an exception
or error-handling process is initiated (e.g., an alarm is trig
gered, etc.). In accordance With box 910, if the put-doWn Was
accurate, the process is repeated folloWing the next sensed
pick-up instance. In one embodiment, softWare component
314 is con?gured to support the management of the pick-up/
put-doWn process (including the handling of exceptions or

are illustratively diverted into the accumulation area 1004,
While other packages may be alloWed to continue past the

errors) based on default and/or administrator- or operator

With the embodiments of materials handling systems
described herein. For example, various system components

selectable system parameters. In one embodiment, the
described pick-up/put-doWn system is implemented in con
junction With a system, such as but not limited to those

accumulation area to a shipping area. Shipping containers in

the accumulation area are illustratively re-circulated, read,
and routed to the shipping area When system parameters
indicate that such action is appropriate.
[0070] There are a variety of interesting features associated

enable products to be brought to a human operator rather than
requiring the operator to move to the products.
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Further, sorting mechanism 140 is con?gured to sort

embodiment, the product labels Within 1104 are ordered from

products into speci?c orders, rather than requiring operators

[0071]

top to bottom based on an expected order in Which cartons are

to pick up the products and sort them, for example based on

to be moved through the stamping machine (e.g., the Marl
boro Light 100 brand is expected before the regular Marlboro

digital lights, etc.
[0072] Further, products can be routed through multiple
stamping machines While maintaining product identity. If one
stamping machine is stamping for one state, a second stamp
ing machine can be stamping for a different state. However,
orders from both states can be picked in the same batch.

[0073] Further, multiple products can be handled simulta
neously. For example, at the end of sorting mechanism 140,
multiple cartons (e.g., six cartons) can be picked up. Cartons
can be picked up in groups of three, tWo, six, etc.). In one
embodiment, due to the functionality of a sorting mechanism
140, When the operator retrieves a group of cartons, the car
tons come directly proximate to the case in Which they are to
be located. This list of bene?ts is not exhaustive. These are

just examples of many potential bene?ts.
[0074]

As has been described, the picking process that

occurs early on Within the How of materials handling system
can be organized around the concept of a batch. As has been
described, a single batch may contain products from different
orders. The assumption is that orders can be mixed up Within

brand and so on and so forth With the NeWport brand being the

last expected brand).
[0078]

In one embodiment, Within area 1104, the number

associated With each label photo is dynamically updated to
re?ect the current status of processing. For example, upon
con?rmation that a ?rst Marlboro Light 100 carton has been

properly accounted for, the number 49 is updated to 48. Upon
con?rmation that a second Marlboro Light 100 carton has

been properly accounted for, the number 48 is updated to 47,
and so on and so forth. Once all 49 of the Marlboro Light 100

cartons have been accounted for, the regular Marlboro brand
cartons are similarly counted doWn. In one embodiment, once

all cartons have been accounted for Within a given category,
the visual indicator for that category is either removed or
remains on the display With an indication that all cartons
Within that category have been accounted for. The process
repeats until all cartons Within the batch have been accounted
for.

the system in order to organiZe on an order-speci?c basis. In

[0079] In the immediately preceding paragraph, it Was
mentioned that the display is dynamically updated upon con
?rmation that a product has been properly accounted for. In

one embodiment, the process of organiZing into order-spe

one embodiment, this means con?rmation by human-actu

a batch because other mechanisms are utiliZed doWnstream in

ci?c groups occurs not just doWnstream of the picking pro
cess but also doWnstream from the stamping process (i.e.,
downstream from one or more incorporated stamping
machines). Thus, in one embodiment, products are not orga
niZed into order-speci?c groups When they are moved

through the stamping process.
[0075] As has been described, FIG. 5 is a perspective vieW
of the stamping area Within materials handling system 100.
FIG. 5 illustratively shoWs products as they are exiting the
picking area and approaching stamping machines 106. The
products are illustratively organized around the concept of a
batch as described in the immediately previous paragraph.
The details of hoW products are identi?ed and moved relative

ated input (e.g., through interface 114 of the stamping
machine 106) that sends a signal to the appropriate softWare
component. For example, a human-initiated button press can
be utiliZed to generate the feedback that is provided to the
softWare system and used as a basis to con?rm the product of
a correct next type moving into the stamping machine.
[0080] Also or alternatively, the con?rmation could be
automated. For example, a barcode scanner con?gured to
scan a carton barcode can be utiliZed to generate the feedback

that is provided to the softWare system and used as a basis to

con?rm product of a correct next type moving into the stamp
ing machine. Also or alternatively, a photographic scanner
that captures an image of some or all of a carton can be

to the stamping machines are discussed elseWhere in the

utiliZed to generate the feedback that is provided to the soft

present speci?cation.

Ware system and used as a basis to con?rm a product of a

[0076] FIG. 5 shoWs the interface 112 associated With each
stamping machine. FIG. 11 is an example of a screenshot

1100 that, in one embodiment, is provided through interface
112. As is indicated in a header 1102, the associated stamp
machine is processing a batch numerically identi?ed as batch

07170_001. Assumedly, different batches are assigned differ
ent numerical identi?ers. As is also indicated in header 1102,
the batch includes 286 cartons of Which none have yet been

processed through the stamp machine.
[0077]

A batch breakdoWn area 1104 shoWs, on a product

by-product speci?c basis, the components of the batch about
to be processed through the stamp machine. A photograph
type presentation of a label is provided for each product. In an
embodiment, the photo-type labels or other types of labels are
in color. In some embodiments, the labels are representative
of cigarette carton packaging. The number associated With
each label photo is an indication of hoW many cartons of the
product are included in the batch. For example, the illustrated
batch (i.e., batch 07170_001) includes 49 cartons of the Mar
lboro Light 100 brand, 55 cartons of the regular Marlboro
brand, 47 cartons of the Kool brand, 95 cartons of the Marl
boro Light brand, and 40 cartons of the NeWport brand, Which
added together equals the total 286 cartons in the batch. In one

correct next type moving into the stamping machine. Also or
alternatively, an RFID reader con?gured to read a carton
RFID tag can be utiliZed to generate the feedback that is
provided to the softWare system and used as a basis to con?rm

a product of a correct next type moving into the stamping
machine. These are just examples of automated feedback
systems. Those skilled in the art Will appreciate that any other

automated feedback system could be similarly integrated
Without departing from the scope of the present invention.
[0081] It should also be mentioned that a feedback system
as described can be implemented in a variety of different

places Within the system How. In other Words, the identity of
a carton can be gathered in a number of different places. For
example, the information can be gathered from a carton

before it enters the stamping machine (e. g., anyWhere
upstream from the stamping machine). Alternatively, it could
be gathered While the carton is Within the stamping machine.
These are but tWo alternatives to be considered Within the

scope of the present invention.

[0082]

Turning back to the description of screenshot 1100,

a carton breakdoWn area 1106 shoWs, on a carton-by-carton

basis, the components of the batch expected to arrive on the
upper conveyor. A bulk breakdoWn area 1108 shoWs, on a

