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INVENTORY MANAGEMENT SYSTEM AND METHOD

BACKGROUND OF THE INVENTION

5 The invention is related to inventory management
systems and methods. In particular, the invention is related to
vandor-managed inventory systems and methods.

Prior inventory management systems and methods
: involved a large number of manually conducted tasks. These

10  systems were labor intensive. Also, the manual steps often led to
errors in the system’s results. For example, amounts of inventory
of storage containers were determined by sight, dip sticks, and “yo- .
yo” level 'sansm's. A “yo-yo" sensor is one in which a weight is -
lowered until it reached a top level of material in the silo, and the
15  distance the sensor is lowered is measured to determine a storage -
container amount. The determined amount is then evaluated to .
ascertain if more inventory is needed and will fit in the silo. These -
methods provided inaccurate measurements of the storage
containers amounts. Throughout the processes, time delays are
20 common and inevitable. Also, the material in the silo is being used
and the-amount is not known. Using these methods an accurate,

real-time inventory level was not achieved.

_ The determined amount, which in most instances is

not the real-time exact amount due to time delays, is reported to a

- 25 ' purchasing agent. The purchasing agent determines if an order
.should be placed and when it should be placed. The purchasing

agent then contacts a vendor to determine if the vendor has
inventory available. If some inventory is availabie from that vendor,

the purchasing agent then places an order that will be filled in due

30 course. The order is placed probably without regard to current
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market costs, transportation costs, and other peripheral costs, since
the inventory is needed to maintain the manufacturing site
operation. If the vendor does not have that inventory, the
purchasing agent must find a vendor who has that inventory in

5 stock, and may buy from the first vendor with available inventory,
again regardless ofcost S

. The order is f‘lled and then transported to the silo, for

example by truck or rail. Often the location of the order during

~ transport, its routs, potential delays, ‘and other transportation

10 factors are unknown to the - purchasing agent and vendor.

- Accordingly, an axact inventory arrival time is not known and delays

cannot be prevented. - Further, throughout this entire process, the

inventory in the silo is being used and the order may not be enough

to replenish the silo. Therefore, the order may not meet the needs

18 of the manufacturing site, and opetatibn of the site may be reduced
while waiting for the order.

Another deﬁciency. with the above-stated inventory
systems, is that the mventory management process does not
account for hnstorical trend operatlonal variations, or provide

20 available mforrnation on future changes at the manufacturing site.
~ For example, a slte may increase its operation in the middle of the
week, using a quarter of a s:lo dally on Tuesday, Wednesday and
Thursday, and only an eighth of a silo on Monday and Friday.
Without knowledge of this historic trend, an amount of three-

25  quarters full on Menday moming may not cause a purchasing agent
to place an inventory order, even for the middle of the week. The
‘purchasing agent may look at Monday’s one-eighth silo use, and
determine that no order is needed since one-eighth silo use over

five days will still ieave inventory in the silo, and keep total costs

30 low. Thus, a silo reading on Monday is inadequate for determining
inventory and use needs for the remainder of a week. Also, if an
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increase in product produced from the inventory is needed to meet

~a customers order, this information must be expressly

communicated from manufacturing site' plant management to the

purchasing agent so that appropriate inventory amounts are

S available. The lack of an order placed by a purchasing agent may

cause manufacturing site operation to be reduced, and possibly
_halted, which is highly undesirable and inefficient.

Attempts to automate ordering processes have been

attempted, however these automated processes have drawbacks.

10 For example, an automatic standing: inventory order for a given day

may be in place, without regard for the actual, real-time inventory.

needs. If the manufacturing site has been in a slow-down, such as

for process overhauls, the silo inventory may niot need replenishing.

. The order arrives and the silo cannot accept the additional

- 15 inventory. The inventory is retumed to the vendor, if they will

accept a retum, and the vendor loses money on the sale. In

business, a vendor will accept few, if any, retums of ordered

inventory.  Alternatively, the ordered inventory stays at the

manufacturing site in a transport vehicle, and is unused for some

20 period of time. The orderer then incurs costs of storing the un-used

inventory, rental of the transport vehicle for as long as the inventory

cannot be unloaded, and un-sold material stored at the
manufacturing site, which is un-economical and undesirable.

Automated computer managed inventory systems
25 have been proposed to overcome some of the above-noted
shortcomings. In one proposed system, an inventory system
determines amounts and .paét usage in tanks to schedule, orders
replenishing material, and directs a fieet of tank trucks. The system
'doas not provide any comparative pricing and purchasmg abllities

30 to minimize inventory management costs.
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. Another system relies upon web-based technology to

~ assist in providing status of liquid material in tanks. This system
- does not provide comparative pricing and purchasing ability for
mlmmizmg costs. Also, the system is not believed to provide for

5 historical and anticipated future trend analysis. Accordingly, this
system may not provide a low cost price for the material and does
not assist in anticipating inventory needs.

- Therefore, a system, which provides real-time
~ inventory mainag_é_ment of supply at a site, including comparative
10  pricing and purchasing abilities, would be desirable. Further, a

~ system that provides an ability to interact and send information to a
'vendor‘s manufactunng schedule, forecast possible manufacturing
~ based on historical, estimated future, or market data and indicators;
- and provide a display of data in a useful format to a vendor,
15 customer, manufacturer, and others. that desire the information, -
| would be useful. | An éutbmated ‘vendor managed inventory system
of this nature would permit !owest total cost purchaslng, ordering,

and de!wery of mventory o

SUMMARY OF THE INVENTION

20 . _ Acoordingly, a system and method for inventory
management, in particular, vendor-managed inventory, are
provided. The syéte_m and method provide information conceming
inventory amounts and inventory ordeﬁng to a manufacturing site

~ and an inventory vendor. The system comprises at least one

25 storage receptacle that stores inventory; at _le'ést' one amount
indicator that determines an inventory amount in each raceptacle,
‘each amount ' indicator generatmg inventory amount signals

" representative of inventory amounts in the receptacle; at least one
“inventory price source that provndes mventory price lnfon'natlon
30 and a control unit that receives the mventory amount signals from
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- the amount indicator and inventory price information from the

inventory price source. The control unit analyzes the inventory
amount signals to determine amounts in the receptacle. The
control unit also analyzes the amounts and inventory price
information, and uses this information to datermme if an inventory
order should be placed.

The method inventory management method provides
information concermning inventory amounts and inventory ordering to
a manufacturing site, an inventory vendor, or both. The method
comprises the steps of determining an inventory amount in each

_receptacle; generating signals representative of im)ento:y amounts;
Pproviding inventory price information from at least one inventory
price source; receiving inventory amount signals; receiving

inventqt_y price information from . the inventory price source;
analyzing inventory amount signals and inventory price information;

(determining if an inventory order should be placed based on the
-analyzed inventory amounts. and inventory price information; and
_providing information conceming an ‘inventory order in an

accessible form to at least one of a manufacturing site and an

_inventory vendor.

These and other aspects, advantages and salient
features of the invention will become apparent from the following

~ detailed description, which, when taken in’ conjunction with the

annexed drawings, where like parts are descgnated by like
reference characters throughout the drawings, disclose
embodiments of the invention. '

BRIEF DESCRIPTION OF THE DF\AWINGS

Figure 1 is a schematic primarily block dlagram of an
inventory management system
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_ Figure 2 is an illustration of a web page containing
real-time analyzed silo 'information; and '

Figure 3 is an |llustrauon of a web page containing

: hlstoncal trend analyzed information for a receptacle at a

manufactunng site.
DESCRIPTION OF THE _INVENTION

' The inventory management sy‘st'e'm and method, as

“embodied by the invention, pen'mt momtonng ‘and detem‘umng real-
“time tnventory status of one or more storage receptacles, such as
10

silos at a- manufacturlng site, automatlc ordenng of inventory to
replenish the receptacles at a Iow pnce, and purchasmg the

inventory at a’lowest possible price The mvento:y momtonng
permits historical analysis of inventory use, evaluation of inventory

usage, automation and suggestions fora vendor's (also known as a
supplier) manufactunng schedule to meet the needs of a
manufacturing -site’s schedule. The mventory momtonng also

permits prediction of estimated future inventory usage, lot

identification, forecasting based on trends and economic indicators,
automatic notification of inventory occurrences that require
attention, and automation of inventdry ordering. The inventory
ordering, as embed_ied_by the invention, considers many factors,

| including, but nbt iimited to, historical inventory usage trends, real-

time needs economlc models, pricing - models, information
conceming estimated future needs -and changes, inventory supply
time, and comparative pricing and purchasing ability.

The inventory management system comprises a
monitoring arrangem'ent at a manufacturing site and a control that
interacts with the monitoring arrangement. The control also
interacts with inventory price sources, shipping information sources,
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vendor manufacturing. schedules, and an inventory tracking device,
such as, but not limited to, a global positioning system (GPS).

The inventory managemént system 100, as embodied

by the invention, is schematically illustrated in Fig. 1. The inventory
‘management system 100 comprises a monitoring arrangement 101

at a manufacturing site 103. The manufacturing site 103 comprises
at least one inventory processor 102 that forms a product from the
inventory 150. The inventpry processor 102 includes, but is not
limited to, an extruder, an-ihjection molder, a die cast device, and
other inventory consuming device.

Inventory 150 is stored in a plurality of receptacies
104 at the manufacturing site 103. The receptacles comprise any
appropriate storage devics, such as, but not limited to, a silo,
storage bin, hopper, and bag, and combinations thereof. The
shape and material of each receptacle may différ and do not affect
the operation of the inventory management system 100. The
de’Scription of the invention refers to a receptacle, however this is
not meant to limit the invention in any way, and the description
covers other inventory storage devices as well,

Each receptacle 104 is connected to the processor
102 by inventory supply lines 106. The inventory supply lines 106
deliver the inventory 150 to the Processor 102 so the inventory 150
may be processed and formed into an appropriate article. The

‘inventory supply lines 106 comprise any means for transporting

inventory 150. Therefore, the inventory supply lines 106 may

.include, but are not limited to, pneumatic lines, screw conveyors,

belt conveyors, bucket conveyors, and vibratory lines.

Each receptacle comprises an amount indicator 108
that provides signals indicative of an inventory amount 151. The
amount indicator 108 is illustrated as disposed at the top of the
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receptacles, however this arangement is merely for illustration.
The position of the indicator 108 may be anywhere in
communication with the inventory amount 151. The scope of the
inventio’n 'fu'rther includes an indicator 108 that comprises a level
sensor, a weight rndicator, a volume analyzer, and other devices
that permit deterrnrnatron of the amount 151 of inventory 150 in a
receptacle 104. Further, the indicator 108 may also measure
amount influencing variables, suoh as, humidity and temperature.

' These mdrcators are merely exemplary. and are not meant to limrt
- the scope ot the rnventron in any way.

Ex'emplary' indicators - include ultrasonic and
ultrasound level detectors, optlcal sensors, laser amount sensing
detectors. nuclear amount sensing detectors, load (weight) cells,

" and .other devices capable of -detecting amounts. Ultrasound

15

20

30

detectors enable accurate receptacle inventory amount
determination, even _lf there are voids in the receptacle, such as
those voids that result r'fror'r'r:--olumping and coagulating of the
inventory 150. i a w_e_l'gh_t sensor is used to determine the amount
in a receptacle, a tare weight of the receptacle is subtracted from a
gross weight of the receptacle to determine the net weight. The
volume of the inventory 150 can be determined by dividing the
gross weight by the inventory's density.

The rndrcators 108 send signals lndlcatlve of the
inventory amount 151 to a slte controller 112. The site controller
112 is connected to receive ,.sr_gnals from inventory storage
receptacles and on-site inventory areas. These on-site storage

areas, which contain inventory 150 and include a sensor 108 as

needed, may include, a warehouse 113 and on-site transport
vehicles, for example a rail car 111, vessel 117, and a truck 110,
that have delivered inventory 150 to the manufacturing site 103.

PCT/US99/20412 -



WO 00/29999 o Et PCT/US99/20412 -

10

15

20

25

30

9

The on-site storage areas and receptacles transmit

. their amount signais to the site controller 112. ‘ Thus, the site

controller 112 receives inventory amount signais from each on-site

- -storage device. The site controlier 112 forwards these signals over
. time to the control unit 114, as the processor 102 forms articles

from the inventory 150 and the amounts within the receptacles 104

~drop. Accordingly, the control unit 114 determines the amount of

inventory used over time, can estimate future use, and determine if

an inventory order is needed.

The signais transmitted in the inventory management
system 100 are typically sent over hardwired connections, for
example cables, connectors, dedicated phone lines, fiber-optic

lines, and similar hardwired coninections. ARlematively, the signals

. ‘may be sent by wireless connections, including but not limited to,
_ -wu'ed and wureless Ethemet signals, radio signais, short-wave
- signals, wired and wireless Intemet and web signals, and other
: wureles_s connections. Signals are sent from and received by the
 -control unit 114,

The site controller 112 typically comprises a solid
state signal processor and is connected to a control unit 114 to

~ receive signals from the site controller 112. The signals received

by the site controller 112 are indicative of the inventory amount 151
in each receptacle and storage area, for example, the warehouse

113 and on-site transport vehicles. The signals from the site
controller 112 to the control unit 114 comprise signals sent by at

least one of hardwired connections and wireless connectlons, as
discussed above.

The control unit 114 is programmed to operate, and
alternatively comprises softwars, for data acquisition, data mining,
and analysis software, that enable mventory management analysis
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and decisions to be made. The control unit 114 comprises any
appropriate high-powered solid-state switching- device. As

lllustrated, the control unit 114 is represented as a computer,

however, this is merely exemplary of an appropriate high-powered
control, within the scope of the invention. For example, but not
limiting of the invention, the control unit 114 comprises at least one
of a silicon controlled rectifier (SCR), a thyristor, MOS-controlled
thyristor (MCT) and an insulated gate bipolar transistor. In the
illustrated exemplary embodiment, the control is implemented as a
single special purpose integrated circuit, such as Application
Specific - Integrated Circuit (ASIC), havmg a mam or central
processor sectron for overall system-level control and separate

sections dedxcated to perforrmng vanous different specific -

combinations. functions and other processes under contro! of the
central processor sectron it wrll be appreciated by those skilled in
the art that the control can also be rmplemented usrng a variety of
separate dedicated or programmable mtegrated or other electronic
circuits or devices. These devices include hardwired electronic or
logic circuits rnctuding discrete element circuits or programmable
logic devices. The logrc devices comprise Programmable Logic

- Devices (PLDs), Programmable Analytical Devices (PALs),

Programmable Logic Applications (PLAs), or the like. The control
unit 114 can also be implemented using a suitably programmed
general-purpose computer. such as a microprocessor or micro-
control, or other processor device, such as a Central Processing
Unit (CPU) or__M_ai_n Processing Unit (MPU), either alone or in
conjunction with one or more peripheral data and signal processing
devices. |

~ Ingeneral, any device on which a finite state machine
resides that is capable of irhplem_en_tin_g__ the flow charts, as
illustrated in the application, can be used as the control unit 114.

PCT/US99/20412 -
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" As shown, a distributed prbées’sing'érchitecture’ provides enhanced
data/signal processing capability and speed for the control unit 114.
The control unit 114 may also incorporate a “JAVA” virtual machine

that links a server through the Intemet for communication purposes
5 (described heremafter)

The control unit 114 is connected to an inventory
price source 126, which is able to determine the lowest available
price for the inventory 150. The connection is. made by any
appropriate means, such as, but not limited to, wireless and

10 hardwired connections, as discussed above. An Intemet based
connection permits real-time, instantaneous price information to be
‘obtained by the control unit 114. The inventory price source
' comprises at least one of economic indicators, economic modeis,
‘commodity pricing indexes, spot market pricing, Dow Jones™
15 information, other market information, and other mventory price
*'sources. The control unit 114 stores and analyzes historical trends
- of inventory prices to determn.ne analyzed inventory price trends.
~Accordingly, the control unit 114 analyzes information and
determines when an ihventory price is closs to historical high, low,
20 or average prices. The control unit 114 provides information
conc'ém_ing opportUne times to purchase inventory based on price.
Act:brdingly, the system 100 does not rely upon a previously used
inventory vendor, but can buy inventory from a low priced inventory
vendor based on real-time inventory prices.

25 The control unit 114 is also connected to shipping
information sources 116. The connection to shipping information
'sources 116 is achieved by at least one of hardwired and wireless
communications, includlng"lnt'emet communication and others as

* discussed above. The shlppmg mformatlon sources 116 provide

30 the control unit 114 with mformatlon for analyzing inventory

avaﬂablhty. and the types and costs of transporting the inventory
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150 from a vendor to the manufacturing site 103.. The shipping
lnformation mcludes, but is not limited to, tariffs, taxes, types and
sizes of avarlable shipplng from the vendor 200 and outside
_shlppers and other costs assocnated with shipping the inventory
150 from the vendor 200 to the manufacturing site 103. The
shipping information sources 116 also provide the control unit 114

‘with transport data for analyzlng_'. including time needed for delivery

from the vendor to the manufacturing site 103, size and type of
shipping vehicles available, and restrictions on shipping, especially
if the mventory may be considered hazardous or penshable

Therefore, ,the oontrol unit 114 is provided with
mfonnatlon for analyzmg tnventory purchase prices from different

_ vendors and transportatron-associated costs from a vendor. With

such rnformatlon, the control unit 114 ‘analyzes and determines a
lowest total rnventory purchase pnce vendor (low price vendor) for
the mventory, where the ' total mventory ‘purchase price
deterrmnation mcludes actual vendor inventory prices and
transportation-assoclated costs Without factonng in both inventory

prices and transportatlon-associated oosts ‘an inventory with a low

inventory price may be purohased however it may have high

. transportation costs. Therefore, its total inventory purchase price is

higher than an mventory wrth a hlgher prico, but with lower
transportatlon-assoclated oosts Thus, a lower total inventory
purchase price may be realized with a hlgher priced inventory.

. A global posi__ttoning system (GPS) 123 is also
connectable to the control unit 114. The GPS enables real-time,

‘instantaneous determinatlon of an Inventory order location while

enroute to the manufactunng slte 103 The GPS 123 transmits
information concermng an mventory order locatlon, for example the
GPS relies on a satellite system 122 that receives signals from a
transport vehtcle 1 18 for example from transponders. Accordingly,
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the control unit 114 with information from the GPS determines an

- exact location of the inventory order and transport vehicle 118,

The control unit 114 is also connectable to a
transportation advisory unit 125. The transportation advisory unit

- 125 provides advisory information conceming road conditions, rail

conditions, water conditions, existing. and possible delays,
construction along possible routes, weather information that may
affect the shipment, and other transportation affecting factors. The
information from the transportation advisory unit 125 to the controi
unit 114 comprise signals sent by at least one of hardwired
connections and wireless connections, as discussed above. With

- this transportation advisory information and the instant location of
~ the transport vehicle available from the GPS 123, the control unit
- 114-analyzes information and advises the transport vehicle 118, for

example through appropriate communications links including but

not limited to, radio communications, of the quickest, most delay

free route to follow to the manufacturing site 103,

The information from the above sources is sent to the

~control unit 114, in which it is analyzed to provide analyzed

information of inventory pnces. vendor prices, transportation costs,
shipping information, and total inventory purchase prices
(hereinafter “analyzed information” ). The analyzed information is
accessible by a manufacturing site’s plant management and
purchasing agent (hereinafter “plant management”) to provide them
with useful information conceming inventory costs. The plant
management obtains the analyzed information in an end form,
without seeing the raw data that has been analyzed. Plant
management can alter schedules based on the analyzed
information, including usage rates and forecast information.

Accordingly, plant management does not ses, or is concemed with,

PCT/US99/20412 -
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~ the processes used by the control unit 114 to analyze the
_ information, and merely obtains the-analyzed information.

The analyzed information sent by the control unit 114
is typlcally provnded to-a vendor 200 who makes inventory. The

_ vendor 200 is able to schadule manufacture of inventory 150 in

order to meet the demands of the manufactunng site 103. For
example, if a manufactunng site 103 will increase production in ten

_days, the vendor 200 will be able to determine this increased

productnon from the mventory management system 100, and will

provide increased amounts of inventory 150 to meet the
~ -requirements of the manufacturing site. 103. The vendor 200 may
be unable to meet the increased production demands of the
- manufacturing site 103 if not for possessing analyzed information

from the Zinventory management system 100. The analyzed
information between the .vendor 200 and the. control unit 114
comprises signals sent by at least one of hardwired connections
and wireless connections, as discussed above.

The analyzed information from the control unit 114 is

| typically accessible anywhere and any time, for example by phone,

voice mail, fax, ovemight and regular mail, courier, and over the
Intemet. If the information is sent over the Intemet, the analyzed
info_rm_atioﬁ is available by simply connecting to an.appropriate web
sits, where the analyzed .information Is presented and updated
instantaneously, or as appropriate. The web site can be password
protected, so that access to the analyzed information remains to
those -who have a need to know. Thus realtime information,
analyzed information, historical trend information, records of prices,
inventory usage, shipment location, :a_nd' other inventory related
information is available to those who need the information. The
analyzed information provides plant management and vendors with
reliable, statistically based 'recomm_endations for inventory
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. decisions, manufacturing schedules, and _other manufacturing

related needs.

The control unit 114 is also abie to provide financial -
information conceming a product produced by the processor 102,
thus providing another inventory management system 100 benefit.
This mformatlon is obtained over appropriate communication lines
from product financial mformatson sources 155, and is accessible
by plant management from the inventory management system 100.
For example, and not meant to limit the invention i in any way, if the
processor 102 produces plastic pellets, the control unit 114 can
access commodity markets o provide _pricing information
conceming plastic pellets. An alert can be generated by the control

unit 114 ifa pellet price is within a price range designated by plant
. management, and altematively by an economic model, as a

desirable (premium) price to sell the pellets. Therefore, the
inventory management system 100, as embodied by the invention,
determines a real-time Premium price for the vendor's product, and
alerts plant management so sales can be made. The ability of the
inventory Mmanagement system 100 to provide real-time pricing
information for both inventory and its resuitant product, provides
means for optimizing profits from a manufacturing site 103.

Another inventory management system 100 benefit
arises from analyzed information from the control unit 114 that can

“be monitored by a service center 175. The service center 175

provides customer service, and monitors analyzed information and
can perform further evaluation of the analyzed information, as

‘needed. For example, the analyzed information can be further

evaluated for quantifying inventory trends.

A further mventory management system 100 benefit
arises from the control unlt 114, and alternatively the service center
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175, applying analytical tools to the analyzed irformation, such as,
but not limited to, tools for evaluating inventory variations through
statistical analysls, design of expenment methodology and quality
control tools, ‘The statlstical analysls determlnes process capability,
-possible errors, and effectweness of an individual feature’s

performance. The statistlcel analysls also determmes sources of
“delays in the lnventory ordenng, such as delays due to a vendor,

transportation, and ordering. The statlsncel analysus of information
relies upon known' information measurement and analysis
procedures, s_uch ‘as, but not Ilmlte_d _to those described in Six

Sigma Productivity Analysis and Process Characterization, Mikel J.
' -Harry and J. Ronald Lawson Addtson-WesIey Publrshlng Co. o
1902, :

o The control unit 114 and the service center 175 can
send alerts to plant. menagement at the manufacturing site and

extrerne shortages in lnventory, ,very low or high inventory prices,

._and changes in economic Indicators occur. The alerts are sent
'au_tomatieally by the contr_ol unit 114, and may also be sent

manually by the service center 175. The alerts are sent by any
appropriate communication mode, such as regular mail, e-mail,
telephone call, pages, facsimile, Intemet messages, and similar
communications. | N

- The control unit 114 applies predictive engineering
tools to the analyzed inventory information that will assist plant
management in developing transfer functions conceming inventory

‘management for another inventory management system 100

benefit. The transfer functions are used to enhance set-up of the
inventory management system 100, and to further monitor and
modify, if needed, its performance. The transfer functions are
developed through analysis of inventory usage, vendor information,
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shipping information, critical to quality (CTQ) variables, and other

variables in the inventory management system. For example, the

transfer functions for the inventory management system 100, as

embodied by the invention, can be developed through design-of-
5 experiments (DOEs).

The real-time inventory status is available without the
emors and delays associated with manual level readings,
determination of volume, calculation of inventory trends including

" price and usage, and determination of | inventory order
10  appropriateness. Also, the control unit 114, including its pricing
~ software, is able to determine a lowest total inventory purchase
_price for inventory and times for inventory to be delivered to the
manufacturing site 103, in _ oi#der to maintain operations at the
manufacturing site 103. Therefore, efficiency of the purchasing

15  process is enhanced, and cost savings will be evident.

' The inventory monitoring system 100, as embodied

by the invanﬁon, comprises a modular design so expansion of the

-system's services and operation are readily achieved for another

| inventory management systém 100 benefit. For example, plant

20 management may only desire inventory pricing information. At a

later date, the control unit 114 may be readily modified to provide at

least one of shipping information, GPS capability, and

transportation  advisory information, thus enabling plant

management to obtain more analyzed inventory information.

25 Further, advances made in manufacturing sites, vendors,

transportaﬁon, software, sensors, and other features of the

inventory management system 100 are easily integrated into the
inventory management system 100.

The inventory management system 100 is useable by
30 plant management, as described - above. The inventory
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management system 100, as embodied by the invention, is also
controliable by a vendor 200 to provide further service to end users
of its inventory. A vendor controlled inventory management system
(hereinafter _”vendor_-rn_a,nag_ed inventory system”), as embodied by
the invention, provides increased interaction between the
manutactunng site 103 and vendors A vendor 200, if allowed by a
manufacturer, will be abie to watch and predict mventory use at the
manutactunng site 103 and delwer inventory 1580 to the
manutactunng site 103 wrthout requnring a paper order from a
purchasing agent through vendor managed inventory systems. For
example, the order ls placed sometrmes automatically, such as
electronrcally This process elimmates a middleman, frees up
resources at the manufacturing slte 103 and reduces delays and
costs of ordenng, since electronic communication is virtually

lnstantaneous and mexpensnve __ oompared to  paper

communrcatlons Also. this process increases mventory tum
around ‘by enabiing a vendor 200 to shlp inventory in desired
amounts to maintain a steady manufacture rate to @ manufacturing
site when app_ropﬁate,to replenish inventory. The inventory will be
immediately useable by the manufacturing site 103, and will not be
stored un-used for extended periods. of time.

_ Another lnventory management system 100 benefit
arises from an mteractlon ot a vendor 200 with the inventory
management system 100 that pennrts the vendor 200 to check and
confirm that an order, for example a paper order placed by a
purchasing agent is needed at the manutacturing site 103. The
mventory management system 100 automates the inventory
rnanagement process and reduces occurrences of incorrect orders.
Also, “rush” orders (known in the mdustry as “hotsheets") will be
avoided, as a vendor 200 will be able to discem when a
manufactun'ng site actually needs an order. Retums of inventory
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.orders will be reduced as inventory will be shipped only when a

manufacturing site 103 actually needs inventory 150. This ordering

method reduces: standing inventory and increases inventory tum
around-for both the manufacturing site 103 and the vendor 200,

The methed is desirable to maintain associated inventory costs,
such as, but not limited to, storage, shipping, and billing costs, at a
minimum.

~ The inventory management systsm 100 further can
also rely on appropriately developed inventory policy models to
determine when is the most appropriate time to order inventory
150, for the benefit of another inventory management system 100.
The models are incorporated into at least one of the control unit
114 and service.cénter 175. The inventory policy model considers

- many factors, including but not limited to, further production plans,

amount of inventory historically used, process capability of the
processor 102, storage capability of the manufacturing site 103,
and other such factors. For example, and in no way limiting of the

- invention, inventory-orders would be increased if the inventory is

used to produce polyvinyichloride piping for new housing
construction and a manufacturing site 103 anticipates or has Just
obtained a large order due to the new housing starts. Conversely,
inventory orders would be. curtailed if new housing construction
slowdowns were foreseen.

Also another benefit of the inventory management
system 100 arises from its capacity of connecting to economic

forecasting models, which provide information conceming the

economy and predictions of further events. The economic
forecasting models provide information that will be useful in
estimating future manufacturing trends. The economic forecasting
models will assist in the ordering of inventory to enable a
manufacturing site 103 to follow estimations. For example, an

PCT/US99/20412. -
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economic forecasting model may predict that inventory prices will
rise or fall due to various economic factors and extemal factors,
such as weather that may affect housing starts and demands for

the processed article (see the above example). This price
- information is useful to both the manufacturing site 103 and the
.vendor 200 for future plans. - A-vendor 200 with this analyzed

information prowded by the mventory management system 100 can
pass on |mportant information to rts customers, and make itself a
valuable partner in their busrnass This cooperation is desirable for
many vendor-manufacturing site busrness relations. as both parties |
benefit from priclng and lnventory analysrs

The inventory management system 100 enables
location and :identification of: individual inventory orders at the

“manufacturing site 103, for example identification of a vendor's

inventory at the manufacturing :site 103. - This Iinventory
identification can use identifying codes, such as, but not limited to,

~ bar.codes. A transport vehicle 118 can have an identifying code

aséociat_ed with it when it leaves .a vendor 200, and the same code'
is used throughout inventory lifetime to locate the. inventory while
enroute to. the manufacturing site 103, .in storage at the
manufacturing site 103, in receptacles 104 at the manufacturing
site 103, and being processed. - Therefore, location and
identification of inventory is readily accessible using the inventory
management system 100.

Yet another benefit from the inventory management
system 100 arises from 'its -capability of permitting evaluation of
products produced by the processor 102 dependent on the
inventory shipment, also known as an inventory “lot”. In silo 1104
of Fig. 1, the inventory 150 comprises two different lots. For
example, lot 105 is from a different vendor than lot 107.
Alternatively, the lots 105 and 107 may be from the same vendor,
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but different shipments. Since the amounts of Iots 105 and 107 are
known, as they were ordered through the inventory management
System 100, the product’s inventory and its source are known.

- These lots may also be identified, as discussed above. If a product

10

.15

possesses a fault and the fault is determined to arise from the
inventory, plant management can trace the inventory to a particular
vendor. Therefore, corrective action can be taken. [f the inventory
management system 100 indicates that a particular vendor's
inventory is historically faulty, such as, but not limited to, poor
inventory quality or late deliveries, or the vendor is otherwise
unsatisfactory, plant management can terminate. the vendor 200.
This vendor termination will increase productivity and quality of the
manufacturing site 103, since high quality inventory wull be properly
controlled.

The inventory management system 100 provides real-
time, analyzed information conceming inventory in easily readable
formats, including, but not limited to, formats accessible over the

Intemet, thereby providing a further inventory management system

20

25

30

100 benefit. Altematively, the information can be accessible by
voice mail, e-mail, telephone call, facsimile, Intemet messages,
pagers, and other appropriate communication modes. Figures 2
and 3 are illustrations of web pages containing analyzed
information for a receptacle at a manufacturing site. In Fig. 2, an
inventory web page shows real-time analyzed information for a
receptacle. The receptacle is illustrated as a silo, however this is
merely exemplary. and the receptacle can take any form and be
llustrated in any way. In Fig 2, the silo 204 is illustrated with its
inventory amount schematically shown therson by a bar 205,
Figure 2 also contains scales for indicating the quantity in the silo,
for example a scale 207 that mdlcates real-time silo amounts in feet
and a scale 209 that lnd:cates real-tlme silo amounts in pounds.
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- Figure 2 also indicates the date and time of the last
reading at 217, where readings can be constantly updated to

_pfovid,e real-time . .information, at time. periods and intervals

determined by plant management. For example, and in no way

limiting of the invention, readings can be taken every minute, 6

minutes (10 times. an hour), every 10 minutes (6 times an hour),

~every .15 minutes (4 times an hour), every hour, and any other

suitable and appropriate interval. The time interval can be

‘automatically changed by the control unit 114 or the service center
175 in response to increases and decreases in usage. For
example, the time interval can be changed based on a first

derivative of a usage plot's slope. -

" Ofher instantaneous reaktime data displays include,
but are not limited to, a display for a reading interval or number of

~ readings taken to- this point-at 213; a: display for the real-time

inventory use in Ib/hr at 215; a current time display-at 211; a display
for the lot number or numbers in the silo at 219; a display for a real-
time silo amount in feet at 221; a display for a real-time percent that

the silo is full at 223; a display for a real-time silo amount by weight

at 225; a display for an indication of a latest low-amount notification
date. at 227; and a qisplay for a material shipped-date at 229.
These displays are merely exemplary, and the exact displays are
determined: to provide plant management and vendors with the
highest degree of information needed and desired by them.

The web page in Fig. 2 also illﬂétkétes a button 230,
such as, but not limited to, one of a hypertext link, image, hot link,
and other such link (hereinafter “Ink’), for obtaining historical trend

information. An mventory web page user clicks on the link and is
transferred to a web page that :Ilustrates historical trends,

generated by the control unit 114 of the mventory management
system 100, as ‘embodied by the invention. F'gurs 3 illustrates an

PCT/US99/20412 -
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exemplary de'éign for a historical trend web page 250. The
historical trend web page 250 includes various silo readings over
periods of time. For example, and in no way limiting of the
invention, the displays include historical silo- feet, weight and
- § percent trends over 48 hours, at 251, over 14 days, at 252, and
over two month periods, at 253 and 254. The web page can aiso
provide a “dashboard” that illustrates current realized savings as a
result of using the inventory management system 100, as
embodied by the mvention versus prior historical tre,ids and
10 purchases.

The analyzed information generated'by the inventory
management system 100, as embodied by the invention, may be
encrypted and stored for reference and library purposes. The
information can be stored geographically separate form each other

15  to avoid a loss of information.

While various embodiments are described herein, it

~ will be appreciated from the specification that various combinations

of elements, variations or improvements therein may be made by
those skilled in the art, and are within the scope of the invention.
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CLAIMS:

1. An inventory management system that provides
information conceming inventory amounts and rnventory ordering,
the system comprislng

5 at least one storage receptacle that stores inventory;

at least one indicator that determines an inventory
amount in sach receptacle, each indicator generating inventory
- amount signals representative of the inventory amount in the
receptacle; =

10 at least one inventory'.prio'e source that provides
mventory price information from at Ieast one rnventory vendor; and

- a oontrol umt that receives the inventory amount
srgnals from the indicator and inventory pnoe information from the
inventory price source,

15 wherein the control ‘unit analyzes the inventory
amount signals to determine mventory amounts in the receptacle,
the control unit is capable of analyzing the inventory amounts and
inventory price information, ah_d determining if an inventory order
should be placed.

20 2. A system according to claim 1, wherein the control
unit comprises a computer.

3. A system according to claim 2, wherein the
computer is capable of data acqursmon, data mining, and data
analysis.

25 4. A system according to claim 1, wherein the at least
one inventory price source provides inventory price information

- This Sheet Has Been Replaced -
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from a pluraiity of vendors, and the control unit is capable of
determining a lowest total inventory purchase price from inventory
prices of each mventory vendor and is capable of determining if an
inventory order shouid be placed based on the determination of
lowest total purchase price information.

5. A system according to claim 4, wherein total
inventory purchase price comprises inventory price, and at least
one of tariffs, taxes, and costs of transporting inventory from each
respective vendor to a manufacturing site.

6. A system according to claim 1, wherein the control
unit is capable of determining historical inventory price information,
is capable of determining real-time inventory price information, s
capable of estimatlng future inventory price: mformatlon from the
inventory price source, and is capable of analyzmg at least one of
the historical inventory price information, real-time inventory price
information, and estimated future inventory price information to
determine if an inventory order should be placed.

- 7. A system according to claim 1, wherein the
inventory management system provides anaiyzed mventory
information in a format accessible by at least one of a
manufacturing site and inventory vendor to determme if an
invento:y order should be placed

8. A system accordmg to claim 7, where the inventory |

information format comprises analyzed information that includes at
least one of inventory quantity; inventory weight amounts: inventory
readings as a function of time; inventory use; last reading
information; inventory lot number information; receptacle volume
information; receptacle volume percent information; low-amount

notification information; and mvento_ry shipment information.
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- -9, A system according to claim 7, where the analyzed
inventory information 'c:O'rnpr'ises real-time ”’invehto:y information,
estimated future lnventory mformation, and hlstoncal inventory
information. - '

5 : 10 A system accordmg to claim 7, wherein the
analyzed inventory information is accessnble over the Intemet, and
the analyzed inventory information is capable of being
‘communicated to an inveﬁto:y vendor and manufacturing site by at
least 6n_e of facsimile, Intemet messages, 'pagars, regular mail, e-

10  mail, voice mail, and telephone call.

“11. A system according to claim 1, wherein the
indicator comprises at least one of an ultrasonic amount detector,
‘an ultrasound amount detector, an optical sensor amount indicator,
a laser amount detector, a nuclear amount detector, and a load cell
15  detector amount mdlcator, and combmaﬂons thereof.

12, A systemn according to claim 1, wherein the
storage receptacle comprises at least one of a silo, storage bin,
bag, warehouse, on-site transport vehncle. and hopper, and
combinations thereof

20 , 13. A system accordmg to claim 1, further comprlslng
a site controller, wherein the site controller is capable of receiving
signals from each indicator and the site controller is capable of
communicating the signals to the control unit.

_ 14 A system accordmg to claim 13, wherein the site
25 -controller compns_es a solid state sagnal_ processor. .

15. A system according to claim 1, further comprising
at least one processor connected to a storage receptacle, the
processor capable of _ forming a processed article from the

This Sheet Has Been Replaced
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inventory, and the control unit is capable of determining an
inventory amount used by the processor.

16. A system according to claim 15, wherein the
indicator is capable of providing inventory amounts in the
5 receptacle over time, the control unit is capable of determining an
inveniory amount used in the processor by determining a difference
in inventory amounts in the receptacle, is capable of determining an
amount of inventory used by the processor based on the difference
in inventory amounts in the receptacle, is capable of determining
10  estimated future inventory use based on the amount of inventory
used by the processor, and is capable of determinihg if an inventory

order should be placed based on estimated future inventory use.

17. A system according to claim 16, wherein the at

least one inventory price source is capable of providing inventory

15 - price information from a plurality of inventory vendors, the control

unit is capable of determining a lowest total inventory purchase

price based on inventory prices of each inventory vendor and

| estimated future inventory use and is capable of determining if an

inventory order should be placed based on the estimated future

20 inventory use and the determination of lowest total purchase price
- information for each inventory vendor.

18. A system according to claim 1, further comprising
at least one product information source that is capable of providing
pi’oduct pricing information conceming processed articles formed

25 from the inventory, wherein the control unit is capable of
.determining estimated future production based on product pricing
informatio'n,. and is capable of determining if an inventory order
should be pladed based on the estimated future inventory use and

estimated future inventory needs based on estimated future
30 production.
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- 19. A system according to claim 1, further comprising
a shipping information source that comprises at least one of
available transportation type infOrmation from an inventory vendor
to a manufacturing site and transportatron cost information, the
shipping information source aocesslble by the control unit to
provide the control umt wrth transportatton type information for
determining if an inventory order should be placed based on the
estimated future rnventory use and mformatron from the shipping
mformation source.

20. A system according to claim 1, further comprising

transportation -advisory source that provides transportation

information, the tranisportation information comprises at least one of
road condition information, rail condition information, water

- condition information, - "existing and possrble delay information,

construction along possible inventory order information, and
weather rnfon'nation, the control unit is oapable of determining the
transportation information from the transportation advlsory source,

) is capable of analyzlng the transponatnon type information, and is

capable of determrmng potential delays and an inventory shipment
route that prowdes an expedited mventory order,

21. A system according to claim 20, the system
further comprising a global positioning system that is capable of
determining a location . of inventory orders, and a communication
link from the control unit to the mventory order. wherein the control
unit is capable of aocessmg ‘the global positioning system to
determine a real-time location of the mventory order and where the

‘control unit is capable of commumoatmg with the mventory order to
inform the mventory order of potential delays.

. This. Sheet Has Been Replaced
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22, A system according to claim 1, further comprising
a global positioning system that is capable of providing the contro|
unit a location of inventory orders.

23. A system according to claim 1, further comprising

5 aservice center in communication with the control unit, the service

center analyzing inventory' amount signals and analyzed

information, and the service center capable of performing statistical
analysis of the inventory amount signals and analyzed information,

24. A system according to claim 23, the service

10 center generates alerts in response to Predetemmined conditions,

the predetermined conditions comprising shortages in inventory,

inventory prices, and changes in economic indicators, wherein the

~alerts are sent to at least one of the manufacturing site and
inventory vendor.

15 25. A system according to claim 1, the control unit
9enerates alerts in response to at least one of predetermined
conditions and analyzed information, the predetermined conditions
comprise shortages in inventory, inventory prices, and changes in

~ économic indicators, wherein the alerts are autométically sent by

20 the control unit to at least one of the manufacturing site and
inventory vendor.

26. A system according to claim 1, wherein the
control unit identifies inventory 'by vendor.

27. An inventory management method for providing

25 information conceming inventory amounts and inventory ordering to

at least one of a manufacturing site and an inventory vendor, the
method comprising: |

determining an inventory amount in each receptacle;
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_generating’ signals representative of inventory
amounts; ' S .

providing. inventory pricé information from at least one
inventory price source;

rec_e_iving inventdry amount signals;

receiving lnventory price information from the
inventory price source;

analyzmg |nventory amount signals and inventory
price informatlon. ' '

| detenmmng lf an mvento:y order should be placed
based on _the analyzed inventory amounts and inventory price
information; and ' '

providing Information conceming an inventory order in

~an accessnble form to at Ieast one of a manufactunng site and an

inventory vendor.

28, 'A method acéording to claim 27, wherein the
steps of recawing, analyzmg, determnmng inventory amounts, and
determining mvantory orders is controlled bya oomputar

29. A method according to claim 28, wherein the
computer is capable of data acquisition, data mining, and data
analysis. | | |

30." A method according to claim 27, the method
further com'pﬁ'ses: steps of providing inveniory p'nca information for
a plurality of vendors, determining a lowest total inventory purchase
price from inventory prices of each vendor, and detennining_ if an
inventory order should be placed based on the determination of
jowest total purchase price information.
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-31. Amethod according to claim 30, wherein the step
of determining total inventory purchase price comprises
determining a price of inventory and determining at least one of
tariffs, taxes, and costs of transporting inventory from the vendor to
the manufacturing site. |

32. A method according to claim 27, the method
further comprising steps of determining at least one of historical
invehtory price information, determining real-time inventory price
information, and estimating future inventory price information, the
method further comprises analyzing at least one of the historical
inventory price information, realtime inventory pﬂce information,
and estimated future inventory price information to determine if an
inventory order should be placed.

33. A method according to claim 27, further
ccmpnsing identifying inventory by vendor

34. A method system according to claim 27, where
the inventory information comprises at least one of real-time
inventory information, estimated future inventory information, and

~ inventory historical information.

35. A method according to claim 33, wherein the
method further comprises;

accessing the analyzed information over the Intemet:

and communicating the information to a vendor and
manufacturing site by at least one of facsimile, Intemet messages,
Pagers, regular mail, e-mail, voice mail, and telephone call.

' 36. A method according to claim 27, wherein the
method further comprises determining inventory amount using at
least one of an ultrasonic amount indicator, an ultrasound amount

e
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indicator, an optical sensor amount indicator, a laser amount
indicator, a nuclear amount indicator, and a load cell detector

. amount indicator, and combinations thereof.

37. A method according to claim 27, further

. comprising a site controller that receives signals from each amount

indicator.
_ 38. A method accordrng to clarrn 27 wherein the
| method further comprises
forming an article from mventory in the receptacles,
determrnrng a difference in inventory amounts in the

receptacle;

determrnrng an amount of inventory used by the

.processor by determining an estimated future inventory use based

on the amount of inventory used by the prooessor' and

determrnrng if an mventory order should be placed
based on the estimated futurs inventory use.

39. A method a_c‘cording to claim 27, wherein the
method further comprises:.

providing inventory price information from a plurality of
vendors:

determining a lowest total inventory purchase price
from lnventory prices of each vendor and estimated future inventory
use; and

_ determining if an inventory order should be placed
based on the estimated future inventory use and the lowest total
purchase price inform_ation for each vendor.

PCT/US99/20412. -
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40. A method according to clalm 27, wherein the
method further comprises:

providing product pricing = information conce'ming
products formed from the inventory;

5 determining estimated future production based on
product pricing information; and

_ determining if an inventory order should be placed
based on the estimated future inventory use and estimated future
inventory needs based on estimated future production.

10 41. A method according to claim 27, wherein the
method further comprises:

, _ - providing information conceming available types of
. transponation from a vendor to a manufacturing site and
information conceming costs of transportation; and-

15 determining if an inventory order should be placed
based on the estimated future inventory use and total inventory
purchass price considering information from the shipping
information source.

42. - A -method according to claim 27, whersin the
20 method further comprises:

providing at least one of road condition information,
rail condition information, water condition information, existing and
Possible delay information, construction along possible inventory
order information, and weather informatlon, and

25 determining an mventory shipment route that provides
expedlted inventory order
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'43. A method according to clalm 42, wherein the
method further comprrses

providing location of inventory orders: and

determnnrng a real-trme locatron of the inventory order,
5 and commumcatmg possnble potential delays to the mventory order.

544. A method accordlng to claim 27. wherein the
method furthbr comprises analyzing inventory amount signals and
information - and ‘performing statistical analysrs of the inventory
amount srgnals and information.

10 45 A method accordmg to claim 27 wherein the
method further compnses. '

‘generating alerts in response to predetermined
conditions, the predetermrnod conditions compnsmg shortages in
inventory, low mventory pnces, and changes in economic

15 _andrcators, and

sendrng the alerts to at Iaast one of the manufacturing
site and vendor,

46. An inventory management system for providing

information conceming inventory amounts and inventory ordering to

20 at least one of a manufacturing site and an inventory vendor, the
system comprising:

- means for storing inventory;

means for de_termining an inventory amount in each

means for stbn'ng inventory, the means for determining an inventory

25 amount generating inventory amount signals representative of
inventory amounts in the means for storing inventory;

[
eet Has Been Replaced

T



* [ L M

WO 00/29999 s "PCT/US99/20412 -

35

means for providing’ invehtory price information; and

means for receiving the inventory amount signals
from the means for determining an inventory amount and inventory
price information from the means for providing inventory price

S information,

wherein the means for receiving the inventory amount

signals analyzes the inventory amount signals to determine

inventory amounts in the means for storing inventory, the means for

receiving the inventory amount signals analyzes the inventory

10 amounts and inventory price information and the means for

receiving the inventory amount signals determines if an inventory
order should be placed.

47. A system according to claim 46, wherein the
_ means for recenving the inventory amount signals comprises a
15 computer,

48. A system according to claim 47, wherein the
. computer comprises at least one of data acquisition means, data
_mining means, and data analysis means.

49. A system accordmg to claim 46, wherein the

20 means for providing inventory price information provides inventory

price information from a pluralrty of vendors, the wherein the means

for receiving the invento:y amount signals determmes a lowest total

inventory purchase pnce from inventory prices of each vendor and

the means for recelvmg the inventory amount signals determines if

- 25 an inventory order should be placed based on the determination of
lowest total purchase price information.

50. A system according to claim 49, wherein total
inventory purchase price comprises a price of inventory, and at
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least one of tariffs, taxes, and costs of transporting inventory from a
vendor to the manufacturing site.

'51. A system accordmg to claim 46, wherein the
means for recewmg the inventory. amount signals determines at
least one of historical inventory price information, real-time
inventory price information, estimates future inventory price
information to the means for receiving the inventory amount
signals, and the means for receiving the inventory amount signals
considers at least one of historical inventory price information, real-
time mventory price information, and estimated future inventory
price infomiation to determine if an inventory order should be
placed-.

52. A system according to claim .46, wherein the
inventory ‘management system: provides analyzed inventory
information format accessible by at least one of a manufacturing
site and inventory vendor to determine if an inventory order should
be placed. | |

. 53, A system according to claim 52, where the
inventory information format comprises analyzed information
comprising at least one of inventory quantity; inventory weight
amounts; inventory readings as a function of time; inventory use;
last reading infdnnaﬁon, ihventory lot number information; means
for storing inventory volume information; means for storing
mventory volume parcent mformation low-amount notification
tnformatlon, and mventory shlpment information.

- 54. A system aocording to claim 52, where the
analyzed inventory information compiises at least one of real-time
inventory information, estimated future inventory information, and
historicatlim!lentory information. R

Th:s Sheet Has Been

T

HIIl“J |“|LI RN PCT/US99/20412. -

Y,



WO 00/29999

10

15

20

25

I

37

85. A system according to claim 52, wherein the

.analyzed inventory information is accessible over the Intemet, and

is communicated to a vendor and manufacturing site by at least
one of facsimile, Intemet Mmessages, pagers, regular mail, e-mail,

- voice mall, and telephone call.

56. A system according to claim 46, whersin the

:means for determining an inventory amount in each receptacle

means comprises at least one of an ultrasonic amount detector, an
ultrasound amount detector, an optical sensor amount indicator, a
laser amount detector, a nuclear amount detector, and a load cell

_ datector amount indicator, and combinations thereof.

57. A system according to claim 48, wherein the
means for storing inventory comprises at least one of a silo, storage
bin, bag, warehouss, on-site transport vehicle, and hopper, and
combinations thereof.

58. A system according to claim 46, further
comprising site controller means for receiving sugnals from each
amount indicator, the site controller means communicating the

- signals to the means for receiving the inventory amount stgnals

59. A system according to claim 58, wherein the site
controller means comprises solid state signal processing means.

60. A system according to claim 46, further
comprising means for forming a processed article from inventory
connected to the means for storing inventory.

61. A system according to claim 60, wherein the

:means for determining an mvento:y amount in each receptacle

means provides mventory amounts in the means for storing
inventory over time, the means for recelvmg the mventory amount
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signals defennining an inventory amount used by the means for

~ forming a prooessed article means for forming.a processed article

means .by-detemining a difference in inventory amounts in the

means for storing inventory over time, the means for receiving the

5 inventory amount signals determining an amount of inventory used

by the means for forming a processed article based on the

difference in inventory amounts in the means for storing inventory,

" the means for receiving the inventory amount signals determining

estimated future inventory use based on the amount of inventory

10  used by the means for forming a processed aiticle, and the means

for receiving the “inventory amount signals’ determining if an

inventory order should be placed based on the estimated future
inventory use.

62. A system accordlng to clalm 61, wherein the

15 means for prov;dmg mventory pnce informatlon provides inventory .
price mformation from a plurallty of vendors, the means for
receiving the inventory amount signals determines a lowest total
inventory purchase pnce based on inventory prices of each vendor
and estlmated future mventory use, and the means for recelving the
20 inventory amount signals determines if an inventory order should
be placed based on the estimated future inventory use and the
_ determination .of lowest total purchase price information for each

vendor. -

'63. A system according to claim 46, further

25 comprising product information source means for providing product
pricing information conceming processed articles formed from the
'inventory, wherein the means for receiving the inventory amount
signals determines esiimaie'd' future production based on product
pricing mfonnatlon. and the means for recewing the inventory

30 amount SIgnals deterrnines if an inventoty order should be placed

I
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based on the estimated future inventory use and future inventory
needs based on estimated future production.

64. A system according to claim 46, further

comprising shipping information source means for pmviding at least

5§ one of available transportation type information from a vendor to a

manufacturing site and transportation cost information, the shipping

information source accessible by the means for receiving the

inventory amount signals to provide the means for receiving the

inventory amount signals with transportation type information for

10 deterinining if an inventory order should be placed based on the

'~ estimated future inventory use and information from the shipping
information source. | ' :

65. A system according to claim 46, further

"coniprising transportation advisory source means for providing at

15  least one of road condition information, rail condition information,

water condition information, existing and possible delay_info:mation,

construction along possible inventory order information, and

‘weather information, the means for receiving the inventory amount

signals accessing information from the transportation advisory

20 source means, analyzing the transportation type information and

determining an inventory shipment route that provides expedited
inventory order.

66. A éystam according to claim 65, further

comprising global pdsitioning means for providing location of

25 inventory orders, and communication link means from the means
for receiving the inveniory amount signals to the inventory order,

and the means for feceiving the inventory amount signals
accessing the global positioning means to determine a real-time
location of the inventory order, and the means for receiving the
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inventory amount signals communicating with the inventory order to
inform the inventory order of possible delays. -

567. A system according to claim 46, further

comprising global positioning means capable of providing the

5§ means for receiving the mventory amount sagnals a location of
inventory orders.

?6_8. A systern accordmg to claim 46, further
comprising a sennce center in commumcatlon with the means for
receiving the snventory amount signals, the service center analyzing

10 mventory amount signals and analyzed information and the service
center performing statistical -analysis of the inventory amount
signals and information.

69.. A system according to claim 68, the service

center generates alerts in fresponse. to predetermined conditions,

15 the predetermined conditions compnse shortages in inventory, low

mventory pnces, and changes in economic indicators, wherein the
‘alerts are sent toat Ieast one of the manufacturing site and vendor.

'70. A system aocordmg to clalm 46, the means for
~ receiving the inventory amount signals generates alerts in response
20 to at least one of predetermined conditions and analyzed
information, the predetermined conditions comprise extreme
shortages in inventory,- very low mventory prices, and changes in
economic indicators, wherem the alerts are automatically sent by
the means for receiving the_ inventory amount signals to at least one

25  of the manufacturing site and vendor. |

71. A system according to claim 46, wherein the
means for receiving the inventory amount “signals identifies
~ inventory by vendor. | o
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