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PRODUCTS AND PROCESSES FOR 
MANAGING Tll li: PRICES OFVENDfNG 

MACHINE INVE~TORY 

2 
CALLY MANAGJNG VENDJNG MACHINE INVEN­
TORY PRICES. filed Oct. 9. 1997, pmvides several benefit~, 
such as the automated, dynamic pricing of products sold v ia a 
vending 01achine. in wbicb the pricu1g is based oo stored 111Jes 

·me prc.~enl application claims the benefit of priority of the 
following U.S. Provi~ional Patent Appl ications, each of 
which is incorporated herein by reference: 

5 th,1t can consider up-to-cl.:ite supply and demand data gathered 
when no hurrn;m salesperson is present (e.g .. duriog the sales 
period prior to a restock date). 

U.S. Provisional Patent Application No. 60/51 1,875 
entitled ' ·METHOD AND APPARATUS FOR DYNAMI­
CALLY MANAGING VENDING MAClllNG INV8N­
TORY PRICES". filed Oct. 16, 2003: and 

Further. Applic,mt's co-pending U.S. patent applic.1tion 
Ser. No. 10/09S,372 entitled METHOD AND APPARATUS 

10 POR VENDING A COMBINATJON OP PRODUCTS. filed 

U.S. Provisional Pate11t Application No. 60/527,988 
entitled '~I\PPARATUS. SYSTEM AND METHOD FOR 
ESTABLlSIDNG MULTJ-TRANSACTION RELATION­
SHJPS WITH VENDJNG MACHINE CUSTOMERS", filed 15 

Dec.9.2003. 
The present application is a cuntinuation-iu-part of each uf 

the fo llowi11g U.S. Patent Applications. each of which is 
incorporated he.rein by reference: 

Mar. I J. 2002, provides several benefirs, such as rhe auto­
mated, dynamic conligurat ion of promotional product com­
binations oased on supply and demand data. 

Further. Applicant's co-pending U.S. patent application 
Ser. No. 09/2 18.085 entitled METHOD AND APPARATUS 
FOR V12NDING PRODUCTS. (i)ed Dec. 22. 1998, provides 
several benefits, such as autorualically selecting products for 
customers based on supply and demand data. 

Further. Applicant's co-pending U.S. patent application 
(i) U.S. patent applicat ion Ser. No. 081947. 798 entitled 

"METHOD AND APPARATUS FOR DYNAMICALLY 
MANAGING VENDJNG MACHINE INVENTORY 
PRICES", filed Oct. 9, 1997; 

21, Ser. No. 09/345,092. entitled VENDING MAC FHNH SYS­
TEM AND METHOD FOR ENCOURAGING THE PUR­
CHASE OF PROFJTABLE ITEMS, filed Jou. 30. l 999, pro­
vides several benefits, such as presenting offers for substitute 
pmducts based oo supply and demand data. (ii) U.S. 1,ateut application Ser. No. 10/095,372 enrilled 

'"METHOD AND APPARATUS FOR VENDJNG A COM- 25 

B INATIONOF PRODUCTS". flied Mar. 1 l. 2002. now U.S. 
Pac. NQ. 7,233.912, which was published as US 2002/ 
OJ 61653 Al on Oct. 3J, 2002: and 

(iii) U.S. patent .ipplication Ser. No. 09/2] 8.085 entitled 
"MGTI TOO AND APPAR.Al'US rOR VGNDIN(i PROD- ,c, 
UCTS". filed Dec. 22, 1998; and 

(iv) U.S. pa1e.nt app]ic>11jon S.:r. No. 09/345.092, 1:1Jtitled 
"VENDING MACHlNE SYSTEM AND METHOD FOR 
ENCOURAGING Tl Ir PURCl IASE OF PROFJTABLl'l 
lTEMS'', filed Jun. 30, 1999, now U.S, Pat. No. 7,249,050. 35 

CROSS REl'f1.RENCE TO RHLATED 
APPLICATIONS 

Tbe present applicubon is related to U1e followi11g com- 40 
monly-owned, co-pending U.S. patent applica tious. each of 
which is incorporated herein by reference: 

(i) U.S. patent application Ser, No. l 0 /95 1.296 entitled 
"ME'l110O AND APPARATUS FOR DEFINLNG AND 
UTILIZING PRODUCT LOCATION IN A VENDING 45 

MAC[UNG''. filed Sep. 27, 2004: and 
(ii) U.S. patent application Ser. No. 10/902,397 entitled 

"PRODUCTS AND PROCESSES FOR VENDING/\ PLU­
RALJTY OF PRODUCTS", filed .TuJ. 29, 2004. 

50 
BACKGROUND 

Conventional veudiu2 ornchines are automated. aud tbus 
~o provide scveml benc-fits m sellers. Forexample.'a vending 
machine can sell products at places where human sales [)Cl)p]e 55 

ru1d face-lo-face retailing dforts an~ not practical (e.g. tbe 
lobby of an office building): and a vending machine can sell 
products at times that a re inconvenient fortraditional retailers 
(e.g. 3 AM on a Tncsday morning). I JowcvN. conventional 
veudiui machines do not permit the flexibi lity enjoyed by 6<J 

hurnaJl retailers in dymunic111ly respondirtg. to cha11gcs iJ1 
supply and demand. 

Applicants llave previously recognized that sig.niJicant 
benefits eosue from vending machines configured to dynami­
cally respond to market forces. For example. Applicanrs' 65 

co-pending U.S. patent application Ser. No. 08/947.798 
e ntitled METHOD AND A.PPAR.ATUS FOR DYNAMI-

BRIEP Dl3SCRJPTION OF Till( DRAWfNGS 

FIG. 1 is a perspective view of a vendU1gmacbine accord­
ing to one embodiment oftbe presenJ invention.:-

PIG. 2 is a ~d1ematic block cliagram illustrating the com­
poueuts of the vending machine according Lo one cmbodi­
mcul of the present invemicu; 

FIG. ] is a schematic block diagram illustrating the com­
pone111s of the processing module of the vending machine of 
FIG. 2; 

FIG. 4 is a table iUustraling thestrnctweofn autbo.riwlion 
table stored in tbe memory of the vending machine ofJJJG. 2; 

FIGS. SA-SC arc a 1able illustmfo\g the stnrcture of an 
price management table stored in the memory of the vending 
111achiJ1e o f FIG. 2; 

FIGS. 6A-6B is a Aow chart illustrating the computer 
implemented steps used to set a product price upou stocking 
the veud.iu2, machine of FIG. 2: 

FlGS. 7~A.-7C are a flow cl~art illustrating <he computer 
implemented ~tcps used to set a product pJice a ti.er a product 
pur,cbase at U1e vending urncluoc ofFlG. 2: 

PIGS. 8A-88 are a tlow chart illustrotiog ~1e <..'omputer 
implemented st~ps used to set a product price ut the vending 
macb.ine of FIG. 2 according to a predete.rm.i11ed schedule: 

FIG. 9 is a schematic block diagram illustrallllg a nelwo.rk 
embodiment of the present invention. 

om:<\ JLISD DGSCRJPTION 

Numerous embodiments are described in this p,1 lent appli­
cation, and are presented for illustrative purposes only. The 
described embodiments are not intended to be limiting in any 
sense. The invention is widely applicable to numerous 
embodiments, us is readily apparent from the disdosurc 
herein. Tbose ski lled in 11le art will recognize tha t lhe present 
invention moy be practfocd with various modifications and 
alte1111io11s.AJtbougb particular features oftbepresent iJweD­
t'ion may be described with reference to one or more particular 
embodimeDts or figtu-es. it should be Wlderstood tlrnt such 
features are nor limited 10 usage u1 the one or more particular 
embodiments or fig1JtCS with rcfercm:e to which they are 
described. 
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Tue terms ''an embodiment", "embodiment", "embodi­
ments' ·. "the embodiment ..... the embodiments··. "one or 
more embodiments", "some embodiments". and "one 
embodiment'' meau ''one or Olore (bm not all) embodiments 
ofthe present invention(sT unless expressly specified other­
wise. 

Tue terms "including". "comprising" and variations 
thereof mean "including but not limited to•·. unless expressly 
specified otherwise. 

Tue enumerated listing of items doos not imply that any or 
all of the items are mutually exclusive, unless expressly speci­
fied otherwise. 

11ie temis "a". "an•· and "the .. mean "011e or more•·. unless 
expressly specified otherwise. 

Devices that a1-e in COJ11lllt1tlication with each other need 
not be in continuous conumuricaiion with eacb other. unless 
expressly spei.:ifie<l otbcrwise. In addition. devices lbat are in 
communication with each other may conummicate directly or 
indirectly through one or more intennediaries. 

A description of an embodiment with several components 
in conummicatiou with each other does not imply that all such 
compooeuts are required. On t·he contrary a variety of 
optional com1,oncnts are dcscrib1..-d to illustrate the wide vari­
ety of possible embodiments of the present iuventfon. 

Further. although process steps. method steps, algorithms 
or the like may be described io a sequential order, sucb prn­
cesscs. method~ and algorithms may be con!lgutcd to work in 
alternate orders. I.ti other words. any sequence or order of 
steps lhat may be described does not uecessarily iod.icate a 
requirement that the $teps be pcrfonned in that order. The 
steps of processes described herein may be performed in any 
ordcrprac1jcal. Purtbc,·. some steps may be pe.rfolil1ed simul­
tnncously. 

fl will be readily 1.1pparent that the V',:11fous method, and 
algolitbms described herein may be implemented by, e.g .. 
appropriately programmed general ptupose computers and 
computing devices. Typically a processor (e.g .. a micropro­
ce~sor) will recdve instn,ctious fo.110 a memory or like 
device, and execute those instructions, thereby performing a 
process defuied by those instructions. Further, programs that 
implement such metlmds and algorithms may be stored and 
transmitted using a variety of knowo media. 

When a single device or article is described herein, it will 
be readily apparent that more than one device/article (whether 

4 
tromaguetic emissions, such as those generated during radio 
freque11cy (RF) and infrared (lR) data communications. Com­
mon l'omis o fco111p11ter-readable media i11clude. for exan1ple, 
a floppy disk. a flexible disk, bard disk, magnetic tripe, any 

5 other magnetic medium. a CD-ROM, DVD, any other optical 
meditun, punch cards, paper tape, ru1y other physical mediwn 
with pattems of holes, a RAM, a PROM, rui EPROM, a 
FLASE-1-EEPROM, any other memory chip or cartridge, a 
carrier wave as described hereinafter. or any ot11er medium 

10 from which a compmercan read. 
Various fonm of comptiler readable media may be 

involved itl carrying sequeucC$ of instructions to a processor. 
For example, sequence~ of instniclion (i) may be de-livered 
:from R..11.M to a processor, (ii) may be carried over a wireless 

15 transmission med:ituu. and/or (iii) may be fonuatted accord­
ing t~) numerous formats. standards or protocols. s1Jcil <.lS 
Bluctootb. TOMA. CDMA, 3G. 

Where databases are described, it wi ll be understood by 
one of ordinary ski ll in the art thal (i) alternative database 

21, structures IO those described may be re-c1dily employ..,xJ, ( ii ) 
other memory strncrures besides databases may be readily 
employed. 

The present invention can be con.figured to work inn net­
work environment inclllding a computer that is in commui1.i· 

25 cntion. via a communications network, with one or more 
vendi11g machines. The computer 1m1y communicate with the 
vending macl1.ines directly or indirectly. via a wired or wire­
less mediltln such as the l.titernet, LAN, WAN or Ethernet, 
Token Ring_. or via any appropriate communications means or 

3c, combination of comrnllnicat ions mea11s. Eacho f Ilic veodi ng 
ma..:hines may comprise computen;, such as those based on 
the l111el<t(, i\:utium@ or Ceotduon• proce~sor. th.:it are 
adapted to communicate with rhc computer. Any n11111hcr and 
type of machines may be in communication witl1 the com-

35 puter. 
Communication betweeo the vending machines and the 

computer. and among the vending tuacbines. may be direct or 
indirect, such as over tbe lntemet Ovoug,h ::i Web site main­
tained by compt1ter on :.1 remoi-e server or over an ou-1 inc data 

40 network including commercial oo-li.lteservice providers, bul­
letin board systems and the like. In yet other embodiments. 
the vending machines may communicate with one another 
and/or \be computer over RF. cable TV. satellite links and the 
like. 

or not they cooperate} may be used in place of a single 45 

device/article. Similarly, where more than one device or 
art icle is dt:.-scribed hereia (whcthe.r or oot they cooperate), it 
will be readily apparent that a single device/article may be 
used in place of the more than one device or article. 

Some, but not all , possible communit.·ation networks that 
may comprise the 11etwork or be otherwise part of the system 
include: a local are.a network (LAN), a wide orea network 
(W;\N), the lnternet. a telephone line, a q1ble line, a radio 
channel. au optical conuurnlicatious line, and a sa tellite com­
muilications link. Possible c:.ommunicatfons pro10cols that 
may be part of the system iuclude: Ethernet (m IEEE 802.3), 

Tue functionality and/or tbe features of a device may be so 
alternatively embodied by one or more other devices which 
are 1\0t explicitly described as having s uch fimctionality/fea­
tures. ' Jlms. othercmbodin1e111s of the present invention need 
not include the device itselL 

111e lcrn1 "computer-readahle medium" as used heroin 55 

refers to any medium that participates in providing data (e.g. , 
instructions) which may be read by a computer, a processor or 
a like device. Sucb a medium may take many forms. including 
but not limikd to, non-volatile meclia. volatile media, and 
transmission medi::i. Non-volatile media include. for 60 
cxmnple. op'lical or magnetic disks and other persistent 
me1110.ry. Volatile media include dyo:nuic rc111do111 access 
memory ( DRAM). wbich typically constitutes the mai1i 
memory. Transmission media include coaxial cables. coppe.r 
wire and fiber optics. including the wires tbat comprise a 65 

system bus coupled to t11e processor. Tmnsmission media 
may include or convey acou~tic waves, light waves and elec-

SAP.ATP. Bluctootli"", andTCP/ l P. Communication may be 
encrypted to ensure privm:y aud prevent fraud in any of a 
variety of ways well known in the an" 

Timse skilled in the arl will understand that vending 
machines ancVur compmers in commmt.ication wit'b eacb 
other need not be continually tmnsmirting to e.1ch o ther. On 
lhe contrnry. such vendfog machines and/or computers need 
o nly transmit to each oilier as necessary or desirable. ,u1c.l may 
actu::illy refrain frou1 exchanging dara most oftl,e time. for 
example. a vending machine in communication witb another 
machine via the Internet may not tcnnsn1it data to the other 
machine for weeks at a time. 

lnanembodiment, a server computer may not be oecessary 
or desirable. Forexrunple, the present invention may, iu one or 
more embodiments_ be practiced 011 ::i stand-alone vending 
machine and/or a vending mach.im: in co1um1111ica1ion only 
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Other foarures. advnnlnges and embodiments are re.1dily 
appru-ent from the derailed description when taken r11 coruit'C· 
tion with the accompanying drawings. 

with one or more otht1r vending machines. In such an embodi­
ment. any fi.tnctions described as perfonued by the server 
computer or data described as stored on the serwr computer 
may ins read be performed by or stored on one or more vend­
ing machines. 5 

Apparatus Architecture 
An embodiment of t:he method and system of the present 

invention will now be discussed with reference ro FlGS. 
l -8B. FIGS. 1-3 illusu·arc the components uf one exemplary 
vending mm:hine J 00 iJ1cluding the feat mes of the pre~ent 
iuwution,A.ltl10t1gh specific exemplnry vending machiue 100 
is referred lo throughout the detailed description. the prc..~ent 

In other embodiments. a vending machine mily be in com­
Jmmication with a remote compu1er. such as a server. that 
provides lhe vending ruachine witl1 a1,d/or receives rn.,m the 
veuding machine. e.g .. ,111 or some of the data described 

10 
herein. Thus, iu certain embodiments, the server may com­
pri~e certain elements or portilms of cerwin elements such as 
a data storage device/memory. 

invcotion is djn."'Cted to any automatic sales machine rJJot 
allows payment to be exchanged for goods. Payment can be 
presented through a variety of media including. but not lim-

15 ited to. coins. bills and other currencies, magnetic stripe cards 
and smart cards (whetl1cr pre-paid or linh--d ll) an account). 
and identification codes (e.g., as provided through a keypad. 
provided vio aJ1 RPII) transmitter and receiver). FIG. 1 is a 
perspective view of vending machine 100; FlG. 2 is a sche-

In such an embodiment, (he remote computer could be 
11ccessible, directly or indirectly, via 11 second computer 
(coomrnnicatiog over the lotemet or other network) by a 
customer or opc.rmor. Accordingly. a customer or operator of 
the second computer could co1nn1tuticate with the remote 
computer via a Web browser. The second computer could, 
e.g .. receive from thti remote computer messages described 
hereiu as being outp11t by the vending macltine. and/or trans­
mit to the remote computer input described herein as being 
provided 10 the vcudiug machine. Similarly. various data 
described herein .ls received through ai, inplll device of a 
veuding machine may be rect:ivcd through a Web browser '.!5 

comnnmicaung with a remote server. whicb in turn commu­
nicates with the vending machine. ·nms, an operator of the 
vending machine may have remote polling and reportlllg 
cap a bi Ii ties. may be able to tr.:tusmit new busiuess ru !es ro the 
vending nrnehine, and the like. 

?(i matic block diagram of vending machine 100; and F lG. 3 is a 
sd1ematic block diagram of the pmcessiog module of vend­
ing machine I 00. 

171e vending machine 100 may include many commer­
cially-av.iilable casings/cabinets. For exc1mple. in snack 
machine embodiments. a suitable machine c.isiog may com­
p(ise the 129 SoackShoprM manufoct urcd by AtllOtnatic 
Products lntemntiooal, Ltd.'™ of Saint Pm1l, Minn., which 
stands at 72"/l 829 mm wide, bas a width of387/s''/988 lllID, 

and a dep(h of 35"/889 mm. OtJ1cr suitable snack machine 

Various disclosed embodiments of the present invention 
penn.it tl1e dynamic m::uwgement or the price of a product i11 
a vending machiue. 

3,, C(1sings i11clutle the A La 0 ,u·te;: 1M machine from Automatic 
Products'1M. and lhe GPL SnackVendor'1M model #. 159 from 

Varim~ embodiments o f the pre~ent inventk)I) provides a 
method and appara l11s to automatically and dynamically 35 

determine. adjust and manage product pricing in a vending 
macltine to account for cut-rent market trends. According Lo a 
first aspect oftbc present iuvcotion, a method is d1scJosed for 
autornafically managing a price of ;:i product in a vending 
machine. The method includes lhestep ofreceiving,a product 40 

identifier specifying the product. Ille method further includes 
the step of receiving inventory data. The inventory data can 
include the qu;mtity of1hcproduct in Lhe vending machine. 

Next, the method includes the si-cp of determining price 
45 

management &.lla assodated wi1h said product. The price 
maoagemeot data can specify supply aod/or demand data 
associated with the product. The method continues with the 
step of deterutiuiog tile price for the product. and storiug file 
price management data and the price. This first method of _

0 
managing ii,wentory pricing is particularly useful if per- ' 
formed upon stocking the vending machine. 

According tu another aspect of lbe present invention, a 
second method is disck1sed for automatically monaging a 
price of a product in a vending machine. 171c second rnclhod 55 
1.1.1cludes the step of accessing price mamigement data and/or 
the inventory data associated with the product. The inventory 
d;'tta and/or the price mant1gemcnt datil may be used. in part or 
in whole, 10 form the basis for the price in the step or deter­
mining the price oft be product. TI1e detennined price is may 6,; 

be stored in a memory and/or may be displayed. ' [llis second 
method may be pe rformed, e.g., in respouse to a particular 
event. such as a product s..1.le. a change in the CJJviromnent. or 
according to a schedule. 

Many additional aspects are disclosed herein. Various 65 

products are disclosed for performing the slCps oft11e rcspoc­
tive methods disclosed berein. 

Crane Mcrchand.i~ing System~/Cmue Co:r,,1 of Stamford_ 
Coon. 

Jn beverage machine embodiments, machine cabinets 
commerci:illy available from Dixie Narco·1M, lilc. of Willis.­
too. S.C. maybe employed. Bevernge machine cabinets may 
comprise a ·•cooler" or ·'glass fronr· ~tyle front panel. featur­
ing ::i transparent front panel (e.g. glas~) enabling customers 
to sec iJ1ventory for sale. Alternatively, bcvcrag,e machine 
casings may comprise a "'bubble front" style front panel. 
feanuing a decorative front panel. typically used 10 advertise 
n logo of a product manufacturer commercially interested in 
the vending machine's operatiou. 

Olhe,· cmbodimcnts are co111c-rnpla1ed as well, including 
combination s 11ack and bevemge vending machine e111bodi­
,ueo1~. such as those available fn.,01 Crain Co.1M. f urther 
derails concem.iog lhe suitability of machine casing/cahinclry 
are well k:11own ill the art. 

As shown. vending machine 100 may include one or more 
input devi.ces 110 for receiving inpnt from a custom.er indi­
cating s productselection. luput device J 10 may also be used 
for receiving input frolil an operatlV d,1ring srnckiug c,r main­
tenance ofven<lingmach.ioe 100. Altlmugh input device 11 O. 
as illustrated, iJ1cludes a set of alpha-numeric keys for pro­
viding input lo vending machine JOO, input device could 
include one or more of a selector dial, a set of buttons asso­
ciated with a respec1ive set of item dispensers. a motion 
sensor. a barcode reader, a Dual-Tone Multi-Frequency 
(DTMF) receivcr/decod..:r. a wireless device (e.g. 11 cellular 
1elephooe or wircle~s Personal Digital Assi:;111111), camera~. 
s11ch as digital video and/or digital still photograpl1ic cam­
eras. a voicerecogoition modttlc, a fingerprint reader, a topi­
cal facial pattern sca,rner/reader. an iris or retinal scanner. a 
microphone, an infrared receiver. any device capable of 
receiving a command from a user and trtlllsmitt.ing the com­
mand 1u a processor. mid/or any coJ1ven1ionnl input device 
commonly employed by a ventli.ng mc1chi11e designer. Fur-



Uber Exhibit 1011 - p. 31 
Uber Technologies, Inc. v. SurgeTech, LLC

us 7,894,936 8 2 
7 

ther, ve11ding machine 100 may include more U1an one input 
device U O. for example. vending machine 100 may includt: 
ru1 exrerior iuput device 110 for receiving customer input and 

8 
t'l)UChpoints/cm2

) for a 13-inch touch screen. For such touch 
screens, the touch activation force required ro trigger au input 
sig.nal to the processor (described herein) via the touch screeL1 
is rypically 2 to 4 ounces (57 to J 13 g). Additionally. touch an interior input device (not shown) for receiving operator 

input. ln the illustrated embodiment. input device 11 0 
receives inpt11 data from both operators and e11st~1mers. 

5 screens lbr use in accordance with embodiments of the 

Tue vending machine 100 may further comprise one or 
more output devices. An output device m11y be operable to 
n:ceive input from a customer, operator, or other person. Also, 
an output dwioe may be operable to output product and/or 10 

other inJoru1atio11 to a t,usromer or operatOJ. 
An output device may comprise, f~,r example, one or more 

Liquid Crystal Dispfoys (LCDs). An output device may com­
prise one or more Light Emitting Diodes (LEDs) displays 
( e.g .. several alpbamuueric LEDs on the shelves of a vending 15 

machine. each LED being associated with :.i row of p1uduc1 
i.uventory). Tile pric.:c display 124 may provide tile funclion­
ality o f such LEDs. 

In oue embodiment, an LED display screen may be 
mnum-.'CI to a ve:ncting machine ( e.g .• attllched thereto. such as 2(1 

via bolts or other lnO\tnting hardware). Such a mouuted LED 
display screen and may be used to commuo.icate messages 
(describctl herein) to customers. A suitAble LED display 
screen for such an emboclimeut may be housed in a1, alumi­
mun case having a length or 27.5", :i height of 4.25". and a 15 

deptJ1 of 1.75". SL1ch a display screen may bave a display area 
capable l)f showing 13 alphanumeric and/or graphicol char­
acters. Fun her, such an LED display screen may comprise a 
serial computeJ interface, such as an RJ45/RS232 conuecror, 
for comm1mic~1ing with a processor. as described hereiu. 3c, 
Further still, such an LED display may be capable oroutput­
frng text and graphics in scv.:ral colors (e.g.., red. yell,1w. 
green). 

htrlher, in some embo<li ments. an output device comprises 
a printer. In one embodiment, a pri11ter is con.figured to print 35 

on card stock paper (e.g. 0.06 ll1lll to 0.15 mm thickness), 
such as the EPSON BU-T400 Series Kiosk Printer. F1.1.rther. a 
printer iuay be capable of (hem1al line printing of various 
aJphanumeric and gmphical symbols in various Fout sizes 
(e.g. raging from 9 to 24 poiot) oo vnrious types of paper. 40 
Additionally, such a printer may communicille with a proces­
sor (described herein) via an RS232/1EEE 12834 ancVor bi­
directional parallel coJllJectiou. Such a primer may further 
comp1·ise a 4 KB data buffer. 

Additioually, in someembodiments, an output device com- 45 

prises an audio tnodule., such as an audio speaker. that outpllls 
ioformatton to customers ,rndib ly. Speakers may comprise 
conventional speakers or modern hypersonic speakers. 

Many combinations of input and output devices may be 
employed in accordance with embodiments of the prese_m 50 

invention. For example. in embodiments which iuclude touch 
screens. input a11d output fLu1ctionality may be provided by a 
single device. As clescribe<l, in some embodiments, a touch­
sensitive screen may be em.ployed to perform both input and 
output fimctions. Suitnble. commercially avail,1ble touch 55 

screens for use in accordance wi th the present i1wentfon are 
manufactured by Ela TouchSystems, Inc .. ofPremont, Calif.. 
sucb as Elo's AccuTouch series touch screens. Such touch 
screens may comprise: ( i) a first (e.g .. outer-most) hard-sur­
face screen layer coated with an anti-glare finish. (ii) a second 6(J 

screen layer conted witb a tnmspareot-conductive cm1ting, 
(iii) o third screen layer comprising o glass s~1bstrate with a 
uniform-conductive coati11g. Further. such touch screens may 
be configured to detect input wilhin a detennined positio11al 
accuracy. such as a standard deviation of error less than 65 

:!:0.080-inch (2 mm). 111c sensi tivity resolution o [sucb tQuch 
screens may be more than l 00.000 touchpoints/ in 2 (15,500 

present invention may be res istant Lo environmental ~tresso,s 
such as water. humidity, cbemicals, electrostatic energy, and 
the l ike. These and other operational dei-ails of touch screens 
(e.g .. drive current, sig.m,I current. capacitauce, opt:D circuit 
resistance, closed circuit rcsista11ce. etc.) are well k.i1owo io 
the arr. 

As shown, vending nrnchiue 100 may include a $ensor 115 
for sensing surrounding environmental cund.itions. l n one 
embodiment, seasor 115 comprises a co11ve1ltional tempera­
twe sensor config11recl to sense the local outdoor temperature 
or the external e11viro1unental temperat ure surrounding wod­
iog machine 100. Sen5or 115 could include a recciwr for 
receiving a local temperal1Jre from a weather service. In 
anoll1er embodiment. tJ1e sensor 115 may comprise a motion 
dett.-c!or (e.g .. which generates a signal when a physical body 
in proximity to the sensor moves above fl certain rate of 
speed), Such iuplll from a motion detector would be useful, 
e.g .. in basing one or more price changes on ·'foot traflk" 
(people detected or estimated to be in the area oftl1e vending 
machine) or cJ1anges in foot t rafrk (e.g., increases or 
decreases in the number of people per time detected or est i­
mated to be in the area of the vending machine). For example, 
the foot tnrffic could be considered a proxy for demand. or 
another viuiablewbich together with other variables indicates 
dcm11nd. A large: number or people i11 the are.'.! mig}it, e.g .. 
trigger an incre~se in price, impede a decrease in priee. 

In addi1iou (0 or in lic1.1 ofa sensor. tbe vendiug machine 
may include an input device which allows a tcmpcral1Jre (or 
other data) to be inpttl, e.g., by an operator of the vend.ing 
machine. Such ru1 input device may comprise, e.g., a keypad 
or another know device which allows numeric input to be 
received by the vending machine. 

Such an input device mny be located such tlu,it only ao 
authorized operator cw1 access the inpu t device. For example, 
tbe ioput device Ol(IY be located inside a cabinet oftl1e vend­
ing machine and accessible only upon unlocking t11e cahim,t 
usillg a key. Ahematively or additionally, the inpltt device 
may be located such that auyone cru:i in1eracr with the illput 
device, but authorization is required lo have the input entered 
oraccepted. For example, the input device may require a valid 
amhoriaition code to be entered. or a proper key to be 
inserted, before a tempernture is accepted vi:i the input 
device. 

Vending machine 100 may also include 011e or more of 
several paymenl processing mechao.isrns which enable, e.g., 
receiving payment and/or dispensing cbange. Paylllent pro­
cessing mecha1\isms 111clude coin acceptor J 12, bill validator 
114. magnetic ~tripe reader 116 (or other card reader) and 
change dispenser 118. Magnetic stripe reader 116 is" con­
ventional reader for reading data on lhe magnetic st ripe oi' a 
credit or debit card, 1111d it may cooperate with conventional 
remote point-of-sale credit card processing equjp1neut (not 
shown) to validate credit based purchases through a rnnven­
tiona.1 credi t authorization network. Suitable card-based 
tntnsaction processiqg s ysten1s and metl1ocls :ire available 
from USA Tecb.nologfes.Joc., oi'Malvem. Pa. 

Coin acceptor J 12, bill validator U4 :md changedispeuser 
118 oonumuuc~te with currency storage apparatus 120 and 
may include conventional devices such as Mars models 
AE-2400, MC5000, TRC200 or CoinCo model 9300-L Cojn 
acceptor J 12 and bill validator 114 can m;eive and validate 
ctu-i-cncy that is stored by currency storage npp.u·atus 120. 
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tray door, etc.). (iv) dual spiral (i.e. double helix} item dis­
pensing rods, (v) conveniblc (i.e. ext~\dable) shelves, and/or 
(vi) a refrigeratiou rnlit. 

Io some embodimeots, a vending machine may be housed 

Further, a bill val idator or coin acceptor may be capable of 
moniroringstcired c1.1n·ency andmainlai11inga n1nnil\g total or 
the stored currency. as is discussed witb reference tn U.S. Pa t. 
No. 4, 587.984, entitled COIN TIJBE MONITOR MEANS. 
the entirely of wbich is incorporated by reference herein. 771e 
change dispenser facilitates or activate~ the rett1111 of coinage 
to the customer where appropriate. 

5 in a casing of the model 129 SnackShop nuu1ufactured by 
Automatic Product$IM_ In such embodiments. three remov­
able shelves may be employed, together providing for thiny 
product rows and an inventory capac·ity of between 185 to 522 ln one embodiment. a payment processing mecllanism 

includes a device tb,it is configured i-o receive payment autho­
rization and product selection commands through a wireless 1U 

device couunuoicat:ion network. directly or indirectly. from a 
customer device (e.g. a cellular telephone). In sud1 an 
e mbodiment, a payment processing mechanism may c~im­
prisc a cellular transceiver operatively conncctocl to a proces­
sor, as described herein. Systems and meLllods allowing. for 
the selection of imd payment for vending machine articles 
1Ju-ougl1 cellular telephones arc provided by USA Technolo­
gies, Inc. Frnther, in such an embodiment, a customer cel lular 
telephone rnay serve as an input/output device, as Jescribed 
herein. 

commonly vended snack products. 
Inventory storage and item dispen~iug ruecbauism(s) 122 

may comprise 011e or more of: (i) metal and/or plastic shelv­
ing. (ii) item dispensing act11otors/motors, (iii) product del iv­
ery chutes. and1or (iv) a refrigeration u ni!. Purther details 
conceruing vending machine inventory storage and dispens-

15 ing mechanisms a.re well known in 111e art. 
As in many conv1;,-i1tional veocliug mochiue--s. item dis­

pct1Ser 122 may be activated by CPU 126 after ,H.:uslomerhas 
purchased i1em 136. causil\g item 136 10 be rransferred to 
receptacle 140. A customer !ms access lo a purch,-ised item in 

2<, receptacle 140 vio door 138. Purchased item 136 can then be 
removed by a ,ustomer from receptacle 140 through door 
138. 

Referring now lo FIGS. 2 and 3, coin acceplor 112. bill 
validator 114. magnetic stripe reader 116 and change dis­
penser 118 conumulicate with. and are controlled by. process­
lngmodulc 144. Processing module 144 may includcnetwork 
comnmnicntion port 142 for permi tting comruuuicatiou with ]S 

(i) 1be prev iously me.ntionedcompo11ents ofvendingmachine 
100, a central controller via a nelwork (not shown), and/or 
(iii) other components or devices. The network communica­
tion port 142 may comprise a modem (e.g. a cellular modem 
or otllerwise ), a w ireless transminer or tril1lsponder ( e.g. an 3c, 
infrared tra;1smit1er/receiver, a radio transmitter/receiver). 

ln addjtio11 to the elements previously rne111"ioucd, process­
ing module 144 may include a central processing unit 126 
(also refen-ccl lo as a ''CPU'" or "processor"} crmuected to 
commm1icalion port 142. C PU 126. whic h may comprise one 

35 

or mon:-lntd ffi, Pentium® orCen1rino·1.i pn.)ccssors, conunu­
uicates wilh random access memory (RAM) 128. re<1d only 
memory (ROM) 130, clock 132. C'PU 126 also com1Uunicates 
with at least one item dispenser 122, ::it least one price display 
124 and stor11ge device 134. Price display 124 may be any 40 

display device, preferably a digital display, employing con­
ventional technology such as a lig!H emitting diode ("LED") 
display or a liquid crystal display (·'LCD"). 

Tue CPU 126 and 1he storage device 134 may e:'tch be, for 
45 

example: (i) loca1ed entirely withiJHI singlecomputerorother 
computing devicc;or(ii) conoccred lo each other by a remote 
c0Jru11ttnicntion medium. such as a serial port cable. a LAN. a 
telephone line. radio frequency traosceiver, a fiber optic con­
nect ion o r the like. In some embodiments !"\.Jr example. the 

50 
vending machine may comprise one or more computers (or 
processors) tllat are connected to a remote server computer 
operntive to maintain databases. where the storage device 134 
comprises a combination of a remote server computer and 
associaied databases. 

55 
Vending machine 100 may includes d ispensers. such as the 

twelve i tem dispe11sers 122 and twelve price displays 124. 
one item dispenser and display c0m:!sponding to each product 
ufTered for sale by vcndi.ngmachine JOO.Any numbcro l'item 
dispensers andauy number of price displays 1miy be used. and 6,; 

tbc uumber of item dispensers need not equal the number of 
price displays . 

Product invento1ystorageand item dispensing functions of 
a vending machi.i1e configured in accordance with a snac.k 
mach.ine embodiment of tbe present invention may include 65 

one o.r more of: (i) a drive motor. (ii) meta l shelves. (iii) a 
product del ivery system (e.g. a chute, product tray. product 

As shown in FIGS. 1 and 2, each item dispenser 122 has a 
corresponding price display J24 1bat displays infonuation 
pe11aining to item 136 d.ispcused by item dispenser 122. Typi­
cally, price display 124 will rusplay the price of item 136 as 
detem1ined according lo the steps of tJ1c present 11wention. 
Although vending machine 100. as illustrated, includes a 
plurnlity of item dispensers 122 and a plmality of disp lays 
124. this is only one pt)ssible emhodimc.111 of the many types 
of vending machines tbat could employ tl1e present invention. 
Selectiog au appropriate conventiooal item dis111:usiug 
meclrnnism. a single item dispenser .122 could be used to 
dispense ihe plur'al ity of items 136. Likewi~e, a sing.le price 
display 124 couJd be used to conumulicate prices and other 
information of tb.e plurality of products. 

As shown in PIG. 3. storage device 134 stores a database of 
authorianion and price maoagerneot data. iucluding data rep­
resented by an authorization table 400; and ft price mnm1ge-
1uent 1ab\e 500. 

As will be understood by those skilled in the art, any 
schematic i LI us tralioll5 and accompanying descriptions of any 
sample databases and data tables presented herein are exem-
p lary arraugements for stored.representations of information. 
Any m unbcr or other arr-aogements may be employed besides 
those suggested by 1he tables shown. Similarly. any illustrated 
entries of lhe databases represent exemplary infom1atio11 
only; those ofordim11y ski ll in thearl will understand that the 
number and content of the entries ca11 be dilforeot from tllose 
illustrated here.in. Further. despite aoy depiction of tbe data­
bases as tables, 1U1 object-based model could be used lo s1ore 
11 nd manipuhHe the dota types of the present invention and 
likewisc, object metlrnds or behaviors <.t1.11 be used lo imple­
ment the processes of the present ioveotio11. 

T,1blcs 400 and 500 comprise al least a portion of the data 
stored by stor'.tge device. 134 and are described more ful.ly 
with reference to FIGS. 4 and 5, respectively. Storage device 
1 ] 4 fortber includes instructions for implementing tile steps 
of l11e present invention. Specifically, storage device 134 
includes inve.nto1y stocking proces~ iustruc1io11s 600: post­
purchase pric.-.e evaluation process iostrnctlons 700; and peri-
odic price evaluation process instructious 800 . Storage device 
134 may comprise a11y appropriate combination of m::tg.netic. 
optical and/or semicooductor memory. a.11dmay include, for 
example, additional processors. com1mu1ication ports, Ran­
dom Access Memory ("'llAM'"). Read-Only Memory 
("ROM"), a magnetic disk drive. a C'J)-ROM dtive. 1111 optica I 
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disk drive, a R.,\M drive and/or any tither conventional stor­
age device as would be deemed appropriate by one of \,rdi­
nary ski II in the at1. 

Tue vending mach.ine 100 may include orbein co1ll!m111i­
catlon with a peripheral device. A pcs·ipheral device may he a 5 
device that obttiins (e.g., receives or reads) infonnation from 
(and/or transmits inlortuatfon to) one or more vending 
machines. For example. a peripheral device may be operable 
to obtain in formation about trnnsaclions being conducted al a 
vending machine. such as the initiation of a trausactiou, :m 10 
amounr of money deposited for a n1msaction and/or a product 
selected during a transaction. For example, u peripheral 
device may monitor activities carri('d out by a processor of a 
vendi11g machine. 

In one or more embodimems. one or more such peripheral 15 

devices may be in commun.icutiou witl1 ::i peripheral device 
coui-roller(e.g., a servercornpulerJ. Th.is con.figural ion would 
allow the pe1iphen1l device conrroller 10 receive it1fom1ation 
regarding a plurality of tmnsact!ons conducted at a plurality 
of vending machines. The peripheral device cont.roller, in 2(1 

turn. may be in communication wiU1 lhe CPU of a vending 
machine (or more than one vending machine). It should be 
understood that any functions described bereiH as performed 

12 
a speaker, light, or motiou device to com1mwicale with a 
customer), (iv) a benefit providing means (e.g., a printer and 
paper dispensing means), and/or (v) an inpul means. 

lu one or more embodiments, a peripheral device may 
d.irecc a vending machine to perfonn t:ertain functions. For 
c1>ampk. a program stored in a memory ofp£>riphcral device 
may cause a proceNSOr of a vend.ing tnacbine 10 perfom1 
certain functiom;. For example, a program store<l i11 a memory 
or peripheral device may cause a processor of a vending 
macluoe to di~pense one or more prodltcls, dispense a mon­
et~uy amount. refniin from dispensing a monetary a□1m1.111, 
refraiu from ompurting a product, and/or conm1tu1icare wit11 
another device. 

Note lhnt, in one l)r more embodiments, a vending machim: 
and n pe1iphc.ral device that is associated with 1he vending 
machine may not con10.u10ica1e with one ~Ulotber at all. l L1 

~ome embodiments. however, each may commuJucate with a 
computer or olher device. For example. lf both vending 
machine and peripheral device are in communication with 
controller. each may obtnin information associated with the 
other through controllet. 

In one embodiment.. a peripheral device controller and/or a 
peripheral device tuay be accessible (d.irectly or indirectly) by 
a customer or another cnlity via aucithcr computer (which 
commLmicatcs, e.g .. lWer the folerncl N another network), 
Accordingly, a customer or other enl 1ly ( e.g .. an mvner of the 
vending machine) of the other computer could collltnuuicale 
with the peripheral device and/or perip.heral device controller 

by a CPU of a vending machine may allenrnrively o r addi­
tionuUy be performed by a peripheral device ~md/or a periph- 25 

era! device Cl1otr0ller. Similarly, any data described herein as 
being stored on or accessed by a storage device of a vending 
machine may allernalively or addi1-ionally be stored on or 
accessed by a peripherol devke and/or a peripheral device 
controlkr. 

An example of a periphcrul device is lbc e-PorrM by USA 
Tcchoologie~ loc. ·rbc c-Pon"" is a credit and ~ruart card­
acccp,ing unit that controls access to office and MDB vending 
equipment, and serves a, a point of purchase credit card 
lransaction device. The e-Porf"M includes an LCD that allows 35 

for the display of color graphics. and a touch sensitive input 
device (touch screen) that allows users lo iuput data to the 
device. The display may be used 10 prom pl users in1erac:1ively 
with, e.g .. promotions and informmion about their 1rausac1ion 
statllS, 

3c, 260 via a Web browser. The other computer could, e.g., 
receive from lhc peripheral device and/or peripheral device 
CC1Dlroller messages described herein os being ci\rtpL1l by 1he 
vending machine or pe.ripheral device. and/or transmit l'o the 
peripheral device and/or peripheral device control ler input 
described herein as being provided to the vending machine, 
Similarly, varions data described herein as received tluough 
!ln input devicci,fa vending machine and/or peripheral device 
may be m::eived 1luuugh a Web browser commuuicaring with 
the pcriphenil device and/or peripbenil deviccconi-rolter260, 

40 which in tum cot1um1nicates with the vending machine. Thus. 
an operator of the vending machine may employ remote 
polling ::md reporting capabilities (e.g. remote access 10 vend­
ing machine databases and diagnostics), transmit instrnclions 

A peripheral device may be operable-to receive input Imm 
customers. receive payment from customers, exchange infor­
mation with a remotely located server (e.g._ a web server. a 
file server. a peripberaldevicecontroller) and/or display mes­
sages to customers. A peripheral device may be opemble to 45 

i11stmc1 a vendi11g111achine 1bat appropriate payment has been 
received (e.g .. via a credit card read by !'he sep:1ra1e device) 
and/or that a particular pmduct should be dispensed by the 
veudiug machine. Further. a peripheral device may be oper­
able to instruct the vemling machine to execute process steps so 
and/or output messages. 

A peripheral device can he useful for enlrnncing 1l1eopcrn­
tioll of a conventionaJ vending machine to implement one or 
more embodiments oftbe invention. For example. in order Lo 
avoid or m1nimizc the nccessily of modifying or replacing a 55 

progrnm already stored iu a memory of a conventiooal vend­
ingmacb.iue, anextemal or internal module tl1111 comprises a 
peripheral devke may be inserted in. connected to or associ­
ated with the vending machine. For example, a conventional 
vending machine may be retrofitted with a peripher::il device otJ 
in order to implement one or more embodiments of the 
present invention. 

A peripheral device may include (i) a cotllllmtlicatious pot1 
( e.g., for co=nuicaliog wit hone or more vending macllines, 
a peripheral device coulro!Jer, another peripheral device. a 65 

server); (ii) a display (e.g .. for displaying graphics aocl/or text 
associated with a promotion). (iii) anotheroutput means (e.g., 

and/or commands 10 the vonding machine, communicate with 
vending machine customers ofU1e vending machine (via the 
ve11dii1g m::ichine's input and output devices), and the like. 

Data Tables 

PIG. 4 illustrates tl1e contents of an exemplary at11boriza-
1ion table 400 in tabular forma l. &1chrecord of authoriwtion 
uiblc 400 includes ru1 operator idenlifier 402 and an authori­
zation code 404 tJ1at defines a valid operator idcn1ifier/ m11l10-
rizalio11 oode pair. Aulhorization table 400 is llti lizcd to 
enable only authorized operaturs Ill access rbe price nuuiage­
mcnt dala stored in stornge device J34. Of course. m1the111i­
cation table 400 could also be used for authellticatioo of 
network control and monitoring siguals in nccordauce with 
1he network co11fignration more fully described wi1h refer­
ence to 1-'fG. 9. 

PIGS. SA. SB and SC illustrate the contents ofau exem­
plary prico management table 500. &1ch of the twelve illus­
trative records 548-570 of price management table 500 rep­
resems i..nfonnatiou pertaining to a specific product and item 
dispenser. For p1.1rposes of iJ loslnltion, this data is based on a 
system date ofJul. l , I 997. Generally. tl1edata stored in price 
management table 500 falls into tl1rcc caregori~·s: iuventury 
data, shown in FJG. SA; evalualion data, shown in FIG. SB; 
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ruid pricing data. shown in PIG. SC. Certain data elements 
may fall into mc,re thau one category. as described below. 

Generally. lbe exemplary price management table 500 
defines (among other tilings) products available for sale by 
the vending machine. prices oftheproducts available for sale, 5 

and/or n1les which define or are u5ed (exclusively (lr partially) 
in defining how to adjitstp1ices. The data illustrated by PIGS. 
SA. SB and SC reflect certain embodiments o:f price manage­
me11I dnta. Those of ordinary skill in the art will readily 
recoguize various Ull)dificmions to and allemative arrange- 1u 
ments for price management data. Specil:ic alternatives lO the 
illustrated p.rice management table 500 ore described indetnil 
below. As illuslratcdin F1GS. SA. SB and SC. each exemplary 
record in price management table 500 includes a dispenser 
ide11tifier SIO and o pmduct identifier 512. Dispeuser identi- 15 

fier field SI O stor~ ,1 dispenser identifier that muqucly iden­
tifies a corresponding i1em dispenser 122 of vending ma1.:hinc 
100. Product identifier field 5 I 2 identifies t11e -produc1 asso­
ciated wlth the dispenser identified by field 51 O. accordingly, 
in this illustrated embodiment. there can be a o ne-to-one ? (1 

correspondeuce bet weeu a dispeuser and a product. i.e. eilher 
field uniquely ideutifies a record. 1n other words. each dis­
penser dispenses only one product. and each product is lim­
ited ro a single d.ispenser. Other embodiments. discussed 
below. do nol require that there be a one-to-one correspon- 25 

deoce between n dispenser nnd a product. 
l11 various embodiments, a price management table may be 

configured to store different iuformitt:ion aud/or different 
associatious between information r.b.an as is illustrated in 
FIGS. SA. 513 and SC. An example ofdiffl::rem infi.)nn::nion 3c, 
would be the storage of data defining a 0J1c-to-onecorrespon­
deoce between ll di,-penser a nd a prQduct p1-ice. 11ms. n di~­
penscr could dispense more than one product, in which there 
can be a one-to-one correspondence bet ween a dispenser and 
a price of products dispeused by that dispe11ser. In other 35 

words, ench dispenser dispenses one or more products that are 
eoch Sl11d lbr the same -price, Further. tu1its of the same prod­
uct could be located in difterent dispensers, ond sold for 
diffel'eut prices. 

Still .ino(hcr way in which price mamigemeut data way be 40 
stored and managed is dcScribcd 1n conunonly-owned. co­
peudfag patent application Ser. No. l 0/95 l .296. This appli­
cation generally describes data inpu1 and storage procedures 
that enable. among other things. a plurality of (possibly) 
di !ferent products, each with their own prices. to be stocked in 45 

and dispensed ihim a s in.gle dispei1ser. By ellectively ideuti­
fyiag the products· ' ' positious·' in a dispenser. the disclosure 
of this co-pending patent application teaches .in alternative 
way to rrack products and their prices. For example, rather 
than definiug a quantities of a particular product in a particu- so 
Jar dispenser(e.g., as do the fields 514 ond/or 5J6 of FIG, SA 
oftheprt:.'Scnt application). in this co-pending patent applica­
tion each i1em is considered separately because it can have a 
price whicl1 is i ndcpendent of (i) the price ofother units of tl1e 
same product, .ind/or (ii) the price of o ther unit·s in the same 55 

dispenser. 
One ofordi11ary ski II will recognize tilat by distributing the 

price managemeutdata among multiple tables. multiple prod­
ucts could. for exruuplc, be o !Ten.'CI in a single dispenser. 
and/or multiple dispensers cou.ld, for exnmp!e, dispense the 6<J 

same product. 
The remaining lields shown in FJG. SA store <4ita geoerally 

describing the invei1tory of veud1ug machine 100. Stocked 
qi1amity field 514 stores the number ofiterns that were urigi­
ually stocked in the dispenser identified by field 510. The 65 

contents of this fitild may be input by an operator <.luring 
stocking o r routine 11rni11tenance. Available quantity field 516 

14 
contains 1he number of items currently associnted with the 
dispenser idclitified by field SJ 0. After stocking or routine 
maintcnauce. tbe co11tents of field 516 is automatically set 
equal (o the coo!ents of field 514. for each record co.rrespond­
ing to a restocked product. "n1ercalkr. the av,1ilable quantity 
is automatically 1,1pdated by CPU 126 for each associated item 
sold. 

Current price field 518 oontitius the selling price of the 
product associated wi1J1 the item dispenser. Cmrent p.rice field 
5 18 may be populated by the opemtor during stocking or 
routine maimennnce, and may be determined according to U1e 
process steps o r the present invention" Exemplary process 
steps which may be executed to automaric,~lly detennine a 
current price are described witb reference to FIGS. 6-8B. 

PIG. SB illustrates fields of price mauagemen1 table 500 
that deline wben a price is dynamjcally evaluated. Stock date 
Geld 520 stores the date the dispenser identified by field 510 
was most recen1ly stocked. Te11nination date field 522 con­
tains Ilic last date on which the items of the associated dis­
penser may be sold 171e termination date is entered by an 
operator during stocking of veuding machine 100 and may be 
a date eutered bylbe operator, the e>epiratiou date oftbe items 
in the associated dispenser. or another relevru1t dnte, such as 
the next scheduled stocki11g date. 

The next two fields of price management table 500 define 
shel f times for the product identified by field 512. lotal shelf 
time field 524 defines l11e maximum allowable shelf time for 
the product. The coutents of field 524 are calculated by CPU 
126 based on stock dare field 520 aud term.ination date field 
522 up(1n stocking. Remaining shelf time field 526 defines the 
remaining shelf time of the pro<.lucl aud is periodically cal­
cufoted by CPU 126 based o u tbe syste,u dare, aod the con­
tents of field 522. 

Evaluation frequency lie Id 528 stores a code representing a 
mle defining the frequency ,,·ith wilich the CPU 126 should 
evilluate the price oJ the product identified by field 512. 
Ahhm1gh field 528 011ly contains a code. thecoutents of field 
528 illustrated in FIG. 5 show the logical representatious or 
the codes. The evaluation rule npp'Li cable to a pmduct is 
ge11era1Jy selected by an operator from a sel of 111Jcs defined 
by the vending machine manufacturer. ln the example~ shown 
in FJG. S. evaluation frequeucy field 52-8 may store a code 
represeming a mle to evaluate a product p1ice every x pw·­
chases or a ruJe to evaluate a product price every y hours. 
where x and y are greater than zero. 

Of course, tlw present invention envisions numerous alter­
aative ev.1luatio11 frequency mies. For example, a rnle could 
be defined lo evaluate t]1e price whenever sensor 115 senses a 
predetermined condition, Ir sensor 115 is a tller1nostat. CPU 
126 could be programmed to evaluate thepric.e wbeneverthe 
temperan1re exceeded a predefined temperal11re. Other evalu­
ation frcqueucy mies could be impkJilented 10 cvahiate the 
pric:e when demand for a product rapidly changes or if at tbe 
current demand level items will remain stocked past tl1e ter­
mination date in field 522. Further, CPU J 26 could he pro­
g.rammed to evaluate prices during periods of low activity. 
such as duriug the early morning. ln another eiubodimenr. 
one or more evaluation freqi1eucy mies could be defined to 
evaluate one or more prices based on inventory data. For 
example, a price could be ev.:1luated when availoble quantity 
falls hclow a threshold amount. More particularly, a price 
could be eval untoo when, based upon CLtrreot und/or predicted 
demand, it is eslimated that the available quantity ofa given 
product will be zero (i.e. the product will sell out) before ll1e 
restock dote. 

Last evaluation date/time field 5..10 stores u ti.u.1estamp 
i<.lentirying the time of last sale, and l:ield 532 stores the 
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number of sales oft he associated prodt1c1 made since 1l1e last 
price evalua1i011. These fields are periodically updated by 
CPUl 26, and are periodiC'd.lly accessed by CPU 126based on 
the evaluation nile represented by the cou1e111s of field 528. 

Fields 534-538 define demand-based price evaluation 5 

parameters. Previoui; demand field 534 ~tores the level of 
demand as of the last price evaluation, Current demand field 
stores the current dem110d level for the _product in the dis­
penser identified by the contents orfield 510. CPU 126 peri­
odicaJly calculates the current demand a11d stores it io field t(J 
536. After each evaluation. CPU 126 sets the cootems of 
previous demaud field 534 equal to the contents of current 
demand llcld 536. Demand increment field 538 defines the 
incremental di_fierence between the previous demand and the 
current demand that is required to trigger a price evaluation 15 

process. Other types of demand increment data may bt.· 
employed. f'or example, a demand i11cre1m:ut may b..: defined 
with respect IC> one o r more c0rTC$l)Ondiug values of demand. 
sucl1 tha t al difforent values/ranges of values of demand, 
difTerenl demand increments are required t(l trigger a price 21, 

evaluation process. 
FIG. SC illustrates fields of price management table 500 

that arc used 10 calculate U1c current price stored i11 field 518. 
P1ice adju stment increme11t field 540 stores tl1e ill11\1Unt by 
which the price of the product identified by field 512 may be 25 

udjusted, Of course. the priceoftJ1e product identiffod by field 
512 may he adjusted by multiples of the price adjustment 
increment. Other types of p rice adjustment increment data 
may be employed. for example. a price adjusune.ut increment 
may be defined with respect to one or more cc1rrcsponding 3c, 
values of price. such !bat at di l'lerenl values/ranges of values 
of price. diffcrCJlt price adjusuneJll i11c.reiueuts are .::.ruployed 
to modify a price. 

It sh(1uld be noted that priceadjustmeut increment amounts 
may be set to amou11ts relevani to a specific currency. For 35 

example. in the United Stales. a price adjustment i_ncremenl 
may be set to a mulliplt! of a desired de11omination. so tb.at 
prices arc raised or lowered by an amount that may be co11-
vc11ieut ly paid for with. e.g., a ••nickel" coin, such as the 
exemplary S0.05 price adjus11ueot increment amou111 corre- 40 

sponding to record 548 of FIG. SC. By way of another 
example. a price adj"ustmeut increment may be set so that 
prices are raised or lowered by an amouut that may be con­
veniently paid for with a ''dime" coin, such as the exemplary 
$0.1 O price adjustmelll increment amount corresponding to 45 

record 556 of PlG. SC. fn this manner, prices may be rai~ed 
aod lowered to currency-specific de.oominalioos that are rel­
evant in a particular economy. 

More particularly. the price adjustment increment may be 
set to a desired denomination based Olllhe price. For example, so 
a desired denominatiou mny be (i) sel to a dime coin when the 
price is relatively high (e.g .. S0.80), a nd (ii) ~ct to a lc~ser 
<le110111inalion (e.g., a uit·kcl coin) when the price is rela tively 
low (c.g,. $0.50). 11Jlls. the price adjustment may pem1it 
grenter fluctuations in price when the price is relatively high, 55 

but decreasi.ug f~uctuations ill price when the price is refa. 
tively low. 

Fields 542-546 define price parameters for the product 
identified by field 512. The minimum price to be cluu·ged for 
tl,e product is ~tored ill mininnuu price field 542: tbe manu- 6(J 

facturer's suggested retail price for tbc product is st·ored io 
suggested price field 544; and the maxim@1 price 10 be 
charged for the product is stored in maximum price Jield 546. 

Tbe manufacturer's suggested retajl price of field 544 may 
be used as the initial current price a:fler stocking_. and/or it may 65 
be usc<l as a foctor to detetmine ft11urc prict.-s. 'Ll,e minimum 
price and maximum price fields 542 nnd 546 arc used to 

16 
preveut the calculated price from foiling outside a predeter­
mined range. 111is financially pr,)lects both th.: vendit1g 
machine operator and the consumer. 

Evaluation Process Steps 
Having thus described the system architectme and compo­

nents of various embodiments. the operation of various 
cmhoditueulS will now be described in greater dctt1il with 
reforenc:c to F IGS. 6A-8B. and continuing rererencc lo FIGS. 
1-5C. Lt is to be 11uderstood that theinstrnctions (e.g .. embod­
ied in ooe or more software or firmware " programs") wh.ich 
may be employed to provide lhe ruuctiouality described 
l1erein may be stored. e.g., as software srored in the storage 
device 134 of the vending machine 100. The instructions may 
altemativclyoradditionally be stored in ROM 130. It wi ll also 
be understood ibat. a lthough the meLlmds described berdn 
include various steps by way of illustration, various steps arc 
optional and uotrequired hi all embodiments\1f1heinvention. 

·n1e CPU rerforms instnictions (e.g., of the one or more 
programs), and thereby operates in accordance with the 
present iuvenlion. and particularly in accordance with the 
various methods described in detail herein. An asncct of the 
invention may i nclude a computer program developed using 
au object oriented lauguage that allows the modeling of com­
p lex systems wilb modular objects to create abstractions lhat 
are rcprcsentat·ivc of re~,1 world, physical objects a nd their 
iuterrelatiorrslJ.i ps. However, it won Id be understood by one of 
ordinary skill in the art that the embodiments as described 
herein can be implemented iu many different ways using a 
wide r.:i.nge of progmmming teclmiq ucs as well as general 
purpose hardware systems or dt·dicated controllers. 

111e instructions may be stored in a compressed. uneom­
piled and/or encrypted formal. Tile iustnictions furtbennore 
may mclude progrnm elements tbnt may be generally useful. 
such as ru1 operating system. a database management system 
and device drivers for allowing tl1e CPU to interlace with 
compute r peripheral devices. Appropriate general purpose 
program elements are- ~vell knowu tl) 1boseofordimuy skill in 
the art. 

Purther, 1l1e i11structioos a,e operntive to exect1te a number 
of invention-specific, objects, modules and/or subroutines. as 
dfaclosed !iereiu. 

According to some embodiments of the present ioveution. 
the 1ns1ruc1ions nuly be read into a maiJ1 memory oft he CPU 
from another computer-readable medium. suc:11 from a ROM 
10 a RAM or a llash memory device. Execution of sequences 
of the instructions can cause the CPU to perlbm1 the process 
step~ described herein. tu alternate embodiments. bard-wired 
circlti try or integrated circuits may be used in place of, or in 
combination with. software instructions for impleruenlation 
o ftl1e processes of various embodiments. Thus, embodiments 
of1J1e present 1nvention are not limited to any specific com­
bimHion of hardware, firmware, and/or sollware. 

lt should be 11oted that the term ·•con.1puter-readable 
medium" as used herein refers to any medium that partici­
pates i_n providtug instruclions and/or dnta to a processor 
(e.g., the CPU 126) for execution .. Such a medium may take 
rn;iny forms, including but not 1 united to, non•volat ile media, 
volati le medin, nnd transmission media. Non-volatile media 
include, for example. optical or magnetic disks, such as 
memory. Volatflc media include dynamic random access 
JJ1emory (DRAM), which tynic:;illy constitutes the maiu 
memory. Transmission media include coaxial cables. copper 
wire and fiber optics, iucludiug the wires that comprise a 
system bus coupled to the processor. Transmission media 
may carry acoustic or light waves. su1:h as those generated 
during radio frequency (RF) and infrared cm.) dal(l COllllllll-
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ma.nu fachirer' s suggested price stored in field 544, or to 
anotl1er predefin.ed defoult price. Of course. in an ~lteruate 
embodiment. the c urrent price could be determined in accor­
dance with the price evaluat io11s described below with refor-

nica1ions. Common forms of compurer-readable media 
include. for ex~uuple. a floppy disk. a flexible disk. hard disk. 
magnetic tape, uuy other mngnetit, medium, a CD-ROM, 
DVD, aoy other optical medium, puuch cards. paper tape. a11y 
otJ1er physical medium with patterns of holes. a RAM, a 
PROM, an flPROM, a FL.AS! 1-ERPROM, any other memory 
chip or cartridge, n carrier wave as described hereinatler. or 
any other medium from which a computer can read. Various 
forms of computer readable media may be involved in carry­
i11g one Qr more sequences ofom: or tuore instructions to a 
processor for exet,·ution. 

5 encc to. e.g., the pos1-purchase evalti(llton process ;mcl/or the 
periodic evaluation procC$S, 

At step 624. the s tocking process concludes with the step of 
adjusting the price display 124 corresponding 10 item dis­
pensers 122 d.ispcnsing the associ::ited product. The price 

1'l displays 124 arc adjusted. 10 display the price detcmuned at 
step 620. 

Accortling 10 embociimenls of the present i1we111io11, there 
are at least three general situlllions in which it is can be 
appropriate to determine t he price of a product in a vending 
machine: after stocking.. (lJler a sale of an item and a Jler a 
period of time. PIGS. 6A·613, FIGS. 7A-7lJ and FIGS. 8A-88 
illusU,llt: !he pr01:ess steps executed by vending machine 100 

One of ordinary s1-.;11 in the art would readily u11derstand 
various alternatives to tbe stocking process described above. 
For example, alternative processes and additioillll steps to the 

15 processes described herein are described in commonly­
owued, co-pending U.S. paten! application Ser. No. l 0/95 l . 
296. 

Referring uow to FIGS. 7A, 7B aud 7C, process steps that 
may be executed by vending machine 100 l(ldetermine a price 

to determine a pi-ice of a product at each of lbese times. 
rei;pectively. Neverlheless, thepricc.-of a one or more products 
may be detemiined at oilier times, as desired. 

Referriug now ro Pl GS. 6A and 6B. process steps that may 
be executed by vending machine l00to determine a price of 

21, of a pmduct ,1lier a sale of an item will be described. Al step 
710. CPU 126 receives a customer request to purchase an 
item. lJ1 accordance with vending machine I 00, the request 
includes au indication of payment and a dispenser iden.tifier. a pJ'Oduct after s tocking will be described. As shown at step 

610. CPU 126 receiws a req11est t,1 npdate price management 
tt1bJe 500. ·nus request iudicates !hat an operator is s tot:king 25 

ve1Jding machine J 00, a1Jd the request iucludes an operator 
identifier and authorization code entered by tl1c operator. 

Al step 612, CPU 126retrieves a record from authorization 
table 400 using the received operator identifier as an index. 
C PU 126 then, as shown at step 614. compares opcralQr 3c, 
idcntificraml autboriwtion code received Al step 610 with the 
cootentti of operator ide111i61:r field 402 aud amhori7.ation 
code field 404 relrievcd al step 612. rospcccively. lr may then 
bedetem1 ined, accnrding to some embodi meuts. i fthe opera-
tor is authorized to access the price management table. m 616. 35 

Tfthe c.omparison yields a matchof!herespective data, CPU 
126 may proceed to execute step 620. for example. otherwise. 
CPU 126 may deuy the operator access tli price maoageroent 
table 500. al 618. 

At step 620, CPU 126 receives input from the operator. 11,e 40 
operator inputs a dispenser identifier. a product identifier and 
relevant portions of the iuventory, evAluatiou and pricing data 
pertaining to the stocked product and ossociated dispenser to 
be slored in price management !able 500. The inventory data 
received from the operator iucludcs .i stocked qu.intity, ,md a 45 

current ptice. The evaluation data received from the operntor 
includes a termioalion date. ;:rn evalm1lion frequency and a 
demand increment. The pticing dmt1 received from the opera-
tor includes a price adjustment increment. a minimuru price. 
a suggested price aud a maximum price. 111e data received so 
from 1he operator is s tored by CPU 126 in the appropriate 
fields of price nrnnagcment table 500. Of course-. receiving 
data for one or more o f these fields from the operator may be 
optional as CPU 126 could supply default values for certain 
fields. Jn ,1ddition. the data for one or more of these fields 55 

could be autornatic.c1J ly received from a re.mote source using 
the network co11figuration illustrated in PIG. 9 or from an 
attached bar code reader (not shown) such as the U.P.C. 
sca1rners atlached to the vending machines (e.g., a sc.umer 
such a~ one 01am1focn11:ed by Automatic Veuding America. 61J 

Inc.) 
At s tep 622, CPU 126 calculates the retn;;iioing price u1an­

ageme.nt data to be stored in price management i.nveutory 
table 500. Specifically. CPU 126 calculates the total shelf 
ti.me, remaining shelftime and current price for theassociared 65 

product. A lthough. the- current price may be input by the 
operator, the current price would prefenibly be set equal lo the 

'11 other embodiments, the request may include a product 
ideutifier instead of the dispenser identifier. CPU 126 then 
uses lhe received dispenser idenlifier to retrieve the rdev,lllt 
record from price management table 500. as shown al step 
712. Based on the contents of field 516, a detenn.inatiun 1s 
made at s1ep 714 whether suificient inventory is available to 
honor the request. I fthere is not sufficient invenlory, CPU 126 
processes step 716 and causes cbauge di speuser J 18 to remrn 
auy inscnccl p!l)' lllenr, and t11e 1ransac1lo11 is tt!l1Ilinated. lf 
vending rnacbi11e 100 bolds suflicient inventory k1 honor the 
request. CPU 126 pmccsscs step 718 and aclivatc~ item dis­
pcn$er 122 corresponding to the dispen~cr identifier received 
at step 710. 

At step 722. CPU 126 updates tbe price uuuiagement data 
pertaining to tfo~ product sekcted by the customer and stores 
the updmed dat:1 in price management table 500. The step of 
updating, includes the step of decrementing 1l1e conte111s or 
available quantity fiold 516, incrementing the contenls of 
lield 532 to reflect the sale and updating, the contents of 
cw·reut demaud field 536. At step 724. a determination is 
mode whether the necessary events have occurred lO require a 
price evaluatioJ1 for the selected product. [n the prcselll 
embodiment. this step iucludes co111paring tl1c parameter 
identified by ev,1 luatio11 frequency 1:ield 528 to eitJier last 
evaluation date/time field 5:10 or sales since last evaluation 
field 532. If it is time to evaluate the price of the selected 
product, CPU processes step 726. 

At step 726, CPU 126 calculates the change in demand for 
the specified product and a! step 728 compares the calculated 
chanee in demand to 1be demand i.1.1cremeur data stl)red in 
field 538. lf!hedemaud for !he specified product bas changed 
by at least tl1edemand incremem stored i11 lield 538, CPU 126 
processes step 7:10 and dccem1ines a new current price for the 
specified product. One of many preferred formulas that can be 
used to determine a new current price k 

where: 
P,,~ n.jlresents the oew current p.rice; 
P c m»wt represents the currenl price stmed in field 518; and 
P.,,~,,..,.,,, represents the price increment stored ill field 540. 
lfthc demand for the product has increased. the new cm-

rent price equals the contents of current prit:e field 518 plus 
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the contents of price adjustment field 540. If the demand for 
the product has decre;:ised, the new current price equals the 
co11ren1s of current price field 5 18 less the contt:nts of price 
adjusuneut field 540. A1 srep 732, CPU 126 verifies that the 
new current price falls w ithin Lherangeofacceptable prices as S 
defined by minimum price field 542 and maximum price field 
546, 

20 
ST10 u,1 represents 1be total shelf time stored in field 524; 
P n,,,.,,,,,11,,1 represents tbc maximum price stored in flcld 542; 

and 

P """1.,11,,, represents the minimum price stored in field 546. 
This particular fonm1la generally determines the new cur-

lf the new current price is within the acceptable range, 
current price field 518 is updated to reflect the new current 
p1ice as shown at step 734. lr is importat1110 note 1ha1 although 
a specific p1ice determi1111tion formula has been described 
herein. the method and apparatus of the present invention is 
intended to work with many different price detem1ina1ion 
formulas applicable to product pricing. Various formulas may 
easily be-implemented by one ofordinru-y ski ll in the art with 
minor design vari,1tions. Finally. at step 736. CPU 126 
llpdarcs lhc price disp lay 124 associated wilh. subject irem 
dispeuser to reflect the new ctu:reot price of the product. 

rent price based on the remaining shelflifeand tl1emaximw11 
and miuimum price boundaries. In tl1is emboctime.ot. the cal­
culated price J.miy be rounded to the nearest price adjustmenJ 
increment indicated in field 540, At step 830, current price 

10 field 518 is updated to reflect the new cnn-em price as shown 
at step 830. Finally, at srep 8.U CPU 126 updates the price 
display associated with subject item dispenser to reflect the 
new current price of tl1e produce. 

Referring now lo FIGS. 8A and 813. a flow cl1art is pn!­
sented ilJLL~trating exemplary process steps that may be 
execLLled to de1em1 inc the price o [ a produce during a periodic 
price evaluation. The process steps of FIGS. 8A and 8B are 
described herein with respect to a single product, It is envi­
sioued thar these steps can be re-peated for s0111e or all of the 
products represented in price management table 500. 

111 o ther embodiments, the new current price may be dcter-
15 milled based OD the demand for the prodt1ct. aud/or the 

demand for lbc product relative to the demands of other 
products (e .g ., the other products sold by tl1e vet1ding 
machine. the other products sold by the vending machine that 
are of the same type as the product). Such a demand-based 

2<• formula (as well as other fornmlas) may also determine the 
new current price based also on l11e maximum and minimum 
price boundaries. For example, one possible fomrn la that can 
be used to determine a new current price is: 

At step 810, CPU 126 beg.ins the periodic price evaluation 
process by retrieving a record associated with a specified 
product from price maDagemen1. table 500. At step 812. CPU 
126 11ccesses the contents of evaluation frequency field 528 to 
detenniueifthe price evaluation frequency is based on time, 3c, 
as shown at step 814. If the evaluation of tbe produces price 
is nor based on time, the process ends. Otile1wise, 1l1e process 
proceeds to step 816. In an alternate embodiment, step 814 
may include de1em1i11ing whether the quantity oft he product 
is non-zero. If the quantity of the product is zero, CPU 126 35 

would terminate the process to avoid evaluating the price of 
mi um-.vailable product. 

Ar step 816, CPU l 26 dctermiuestl1etimeelapscdsi11cethe 
price of the product was last evaluated. Th.is is accomplished 
by reuieving 1bc system dale and time froln clock 132 and 40 

comparing the system date ancl time to the date and time 
stored in last evaluation date/time field 530. At step 818, the 
rcsulr is compared to the cvaluatilm frequency parameter 
indicmed by field 528. l! may then be determined, according 
to some embodiments, if sufficient ti1Ue bas elapsed to evalu- 45 

are the price, at 820. If sufficient 1ime has elapsed. the process 
may proceed, for e.x,u11ple. with step 822. Otherwise. the 
process may ends. 

p<Jl..ar(D,.,.,.y.,/D,,f'.T,!"''"")>c!P~H.~ •h,,,~,,-Pmlr1/mtN#,1+ 
r mfttmmrf 

where: 
P,,.,, represent, the new current price; 
l)c,,,m,, reprc~ei1t~ the current demand for the p roduct (e.g., 

units sokl/bour): 
D.,a.,_,,,,,,n, represents UN m:ixjmwu, or h.ighes1 pcnnitted, 

demand for the produce (e.g. , units sold/hour); 
P,..,,.,,.,,,,,"' represents the max.imumprice stored in {1eld 542; 

and 
P,,,;,,,.,,,,,, represents the min.iunun price stored in field 546. 
llrns. for example. the D.,a.,111111111 could be a predefined 

amount (e.g .. 1e1i units sold per bout). mid D,,,,,,._.,ir when 
determined. contd be restricted to being 110 greater tbnu 
D.,0 _,; .,,'",. If D,,,r,,,111 were detcmJ.ined 10 be greater than 
D ma.,tnmm then Ocun..-m could he sel lo D.,,~,_,.,,,,,.. TI1is would 
permit the price for products having a demand ofD.,0 _,,,,wm or 
greater to be set to the maxi.mum price. 

111 another embodiment, the new current price is set based 
on lhe current demand and the current inventory amount of 
the r,roduct. For example, a product with a relatively high 
demand may be p riced relatively high . • u1d a prod□ce witl1 a 
relatively low inventory am.ornn may he priced relatively 
hig11. Employing, these pri11ciples in combination. a product 
may be priced as follows 

P,N' [(D<_.,,,./D.,,,mtm1Mt))(f/ttmw,//,,,,n,m,m,)X 
( p '7UXill'fw,. -P,r1i,w ,w ,H) j+P mii,/1,mi,. 

J\t seep 822, CPU 126 calculates rhe change in demand for 
50 

the specified product and t.·mnparcs the calcula ted change in 
demand to the de1Uand increment data stored in field 538. lt 
may 1bcn be detcnnined. according to some embodiments, if 
the demand level has clumgc<l by an amollllt appropriate to 
require an adjustmeut of the p1ice, at 824. If the demand for 
tbe specified product bas changed by at least lbe deru,1nd 
increment stnred in field 538. for exall\ple. CPU 126 pro­
ces ses step 826 and determines a new current price for the 
specified product. One possible formula that can be used lo 
determine a new current price is: 

where: 
55 

P,," represents the new current price; 

Pm.--1 (ST ('f·~,,/S 1',0l.,,,x( P ~iuNj1--JJ1,,,,,,niu1., ) I+ 
P,,.,,.;,,,N,11 

where: 
P,,,, represents the new curricnl piice: 

ST,.m·,li1t represents the remaining: shelrtiruc Stored in field 
526; 

D,.,,,,,..,.. represents tbe current demand forthe product ( e.g .• 
units sold/bour): 

O,,.""""''"' represents the maxinmm, or h.ighest pcn11ittL-d. 

6u demand for the product (e.g .. uoits sold/hour): 
l.,11,,..,11 represents the current inventory mum111l for tbe 

pmduct (e.g., units remaining); 
l m~.<'nwm represents tl1e maximmu. or highest pero1itted, 

inventory amou nt for the product (e.g., ttnits which may be 
65 stocked iu a particular product row. writs which may be 

stocked i11 the veuding, machine.. or uuits which were origi­
m tlly stocked): 



Uber Exhibit 1011 - p. 38 
Uber Technologies, Inc. v. SurgeTech, LLC

us 7,894,936 8 2 
21 

P,,,~~'""""' represents tl1e maximum price stored in field 542: 
and 

P .,,,,;..,,m represents the minimum price stored in field 546. 
JIJthough the exemplary fonnnlas described above are lin­

ear equations of various variables. those of skill in the art will 
understand that many types of non-linear fomrnlas may be 
employed and/or many oilier variables may be employed, in 
various combinations. 

17l1rther. different mechanisms for detennining the new 
current price may be used ioste.ad of or in addition, to fonnu­
las. For example, a table may be used to associute values or 
ranges of values of one or more variables with a new current 
price, or a change in tlie current price. For example, a table 
may define, for each of a pltu-ality of prices o r ranges of 
prices, fields fi.1rdemru1cl inventory amount. The fields may iii 
lum define a value or range of values (e.g .. for demand). In 
addition, a table may be lJSed for one or more products, and 
thus one or more tables may be used for one or more products 
sold by a vendiug machine. 

Still further mechanisms may be used for determining the 
new c:urrcnt price instead oforin addition to formulas ,m<l/or 
tab ks. Porex,nuple-, an ,1d<1ptivealgoti1lu11 ( e.g .. employing a 
ueurnl network algorithm. a genetic algorithm) may be used 

22 
(both in magnitude and direction) in a measurement (e.g., 
temperature) to a change iu the price oft bat product. 

Referring aow to FIG. 9. a network: is shown to illustrate an 
alternate embodiment of the present invention. Price mauage-

5 tnent server 900 .ind a plurality of vending machines 100, 
9 10. 912 and 914 (collectively. the ··nodes") prefer.ibly trans­
mit digitally encoded data and otl1er i11fonnation between one 
another. Any number of vending machines may be in COlll­

mtmication with the server 900. The communication links 
10 becween U1e nodes and piice management server 900 prefer­

ably comprise a t.,1ble, fiber or w ireless link on which elec­
tronic signa Is can propngnte. F~1r example, each node 111.<1y be 
conntcted via an Interne t connectiun (e.g .. by using a public 
switched telephone 11etwork (PSTN), such as those. provided 

15 by a local or regional telephone operatfog company). Alter­
natively. eacb node may be connected by dedicated dota line:;. 
cellular, PersuuaJ Communication Systems r·PCS"), micro­
wave, optical or satellite 11erworks. Possible communicatioas 
protocols that may be employed in comn1unications include: 

21, Ethernet (or 113LF. 802.3), SAP. ATP, Blue1ooth'1~, and TCP/ 
[P. 

1n this configurntiou. the previously described .fonctional-

to associate variables aud prices. Sucb adaptive algorithms 
25 

generally employ a fitness {\uictio11 (e.g,. sales rate. sales 
amount. pro.fitabi Lity. profit/time, profit per stocking period) 

ity provided by processiag module 144 (i.e. iaveato1y man­
agement and dynamic price adjustmel'II) ca11 be remotely 
perfonncd by price management server 900. 'The resulling 
p1ice adjusnnc11ts are Lr.ansmitled from price management 
server 900 to ea;:;h of the pluralicy of vending machines. 

to detertniue tbe effectiveuess of a selected sec of variables 
and a selected set of methods for processing those variables in 
determining prices of products. ln one embocliment. an adap-

3
,, 

tive algorithm mny be used to adjust weighting variables 
applied 10 fonm1las. Jo oue owbodjment. au adap tive algo­
rithm may be used to ndjnst values or r,mges of values of fields 

Conventional cryptographic tech.uiques may be employed 
to ensure the au1he11ticity of remote data received by the 
nodes. Farther, authcntrcation table 400, or a functional 
equivalent. may be employed at price management server 
900. llle uode or both. 

In one embodiment, a price of one or more products may be 
reduced in price increments. bur increases to 1he rrice may be 
to one (or more) default prices. For example, the price of a 
product may be increment-ally reduced ( e .. g., by increments of 

in a table. 

Referrin~ back to P[GS. SA-SC. the contents of record 562 35 
illustmtes th.eresulc oft he exam pl~ process 800. A,,, shown by 
field 512. record 550 i~ associated wiU1 a dispenser s10ck:ed 
with cola. A1.:eordiug 10 field 526. the remaining shelf time /i.)r 
the cola io inveutory is 62 days. wliilc cbe total shelf time 
stored in field 524 is 70 days. Tiie maximum rrice for cola. 40 
stored in .field 546. is$ 1.15. and the mi.11i1muu price is $0.35. 

$0.10) if demand falls below a predetennined 1hreshold 
within a given period of1iu1e (e.g .. less than l un it sold per 
how·during lbc last ti.tree hours). but prices may be r-.aised ooJy 
In. e .g ., a single, default price (e.g., the retail price) if demm1d 
surpasses a predetermined threshold within a give.n period of 

as shown by field 542. To calculate tbe selling price o f cola 
according to the present embodiment, CPU 126 applies the 
fonnula described above: 

P,1~ [(ST ""'1n<J"il/ST.1'°''-"')x(P,"4ftlnUNJ-P .,,,.,-1,,wrt1)]+ 
P,,,~lrlllnW 

P., l(62l7Ci)x(Sl. I 5-Su.35Jl+SO.J5 

Rounding the result to the nearest price adjustment increment 
stored in field 540. tl1e selling price is $1.05. 

:\s described. the price evaluation fo1mulas discussed wiLh 
reference to FIGS. 7A-7C and 8A-88 rely on data collected 
and stored in price.management table 500. The preseut inven­
tion may employ other factors in place of OJ' in addition ro 
stured data to detennine a current sellingprice.111 particular, 
output from sensor 115 may be used to determine tJ1c price of 
a product. For example. in tl1e case where sensor 115 is o 
tbcm1ometer. a price calculatioo cm1ld be employed that 
increases the price of a sotl drink as tJle external temperntu.rc 
increases (e.g., by increasing the am<mnt of a price deter­
mined by a fonnnla. by a rable).AltemativeJy. the price ofhot 
chocolate cou.ld increase as the exterual temperature 
decr,:,ascs. Various products may be associa1ed (e.g .. U1rough 
data s tored in a table) with a vulue tl10t correlates the change 

time (e.g., more tban 5 items per bour duriug 1he last two 
hours) . That is. where pl"ice increases are appropriate because 
demaud has met or surpassed a given threshold. such as the 

45 threshold ill ustrated by tl1edcmand u1crc.ment offlcld 538 of 
PIG. 51:3, prices inay be i11creased 01tly to a default retail price, 
rather than by adding a price adjustment increment. such as 
tl1e increments illustrated in field 540 of FIG. SC, to the 

50 
product 's current price. 

1n such aa embodiment. a given producr may be assigned 
price management ntles in a Price Management Table such as 
that illustratt'CI by FJGS. SA-C. Forcx<1mplc. i fdcmaud for a 
given product is reduced by l 0%, the price management rules 
may provide that tl1e price should be reduced by $0,05. l low·-

55 ever, the price management rules nwy provide that if demand 
subsequenrly increases by JO%, the price should be set Lo 
$0.50-a price which may correspond to the manufacturer's 
suggested rerai I price stored in field 544 oJ FIG. SC. As with 
other price management embodiments discussed herein, a 

60 price managem,mc process urny be execmed otier a customer 
bas purchased an item, periodically (e.g. every 24 hours), 
substaJ1tial!y continuously o r othcn:vise as described herein. 

In various embodiments the price may be raised to the 
default price for r~1$ons other than a sufficient demand. In 

65 geueral, many examples have been provided herein in which 
an increase in price is appropriate. and such sit1.1atio11s may be 
employed to raise the price to a delault price. Forextuuple, the 
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price may be raised to the de-fi.llllt price (i) based 011 the 
inventory level (e.g., Jess than two units or the product 
remniu). (ii) based on the inventory !eve.I m1d the demand 
(e.g., demand is greater lhau a first predetenuined threshold 
and inventory level is Jess than ,1 second predetermined 
threshold), (iii) at certain 1in1es (e.g., during "luuch hour", 
dwiug weekdays between 8 Am and 11 AM), (iv) upon 
receiving a command or signal (e.g., from an operntor who 
Joc<1lly or remotely administers such a signal/command). 

ln some consumer markets. an embodimem in which the 
price nmy be raised to only one (or more)default prices can be 
advantageous. For exwnple, such an embodiment may pro­
vide a couvenicnt. palatable and understandable way to com­
mw1icate price cl1anges to conswners. Specifically. because 
prices in such an embodiment are not incrementally raised. 
hut arc rather rajsed to a fixed. predetermined retail price, 
couswners may perceive that vending machine merchandise 
ll)ay be available either (i) at an advertised retail p1ice. or (ii) 
at a discou nt price. TI1e consumer may thus perceive tha t any 
increase is price is simply a return to the nonn al retail price 
(e.g. the manufi.icturer's suggested retail price) lhrough the 
elimination of a muuificenr discount, rather than a ··price 
hike" or opportu1ustic "price gouging". Thus, consumer dis­
satisfact ion can be reduced or eliminated in employing such 
au embodi.mcnl. 

24 
l11e value of the pJ"ice subs1i1ute of a product may be 

derennined based ou the price of 1be product. For example. ill 
au embodiment where a product includes a price cntegoiy 
(e.g., includes oneof"low value". "medium value" and "high 

5 value" c,11egories). tJ1ecategory may bedctem1ined based on 
the price of the product. 

The deterutination of value of the price substitute based on 
price may be made using mauy met·bodologies. Further, the 
determination may be b<1sed on price, or b<1sed on µrices 

to relative lo other p,ice~. 
For example, a table may define ranges of prices and cor­

resronding price categories, Alternatively, a table may defo1e 
theorclinal posilio11 ofo product (when ordered by price) and 
corresponding p rice categories. In other words. a first price 

15 cntegory could be nssociated with. e.g., U1e five lugl1est­
priced products. while a secoud p1icc category could be e1sso­
ciated with, e.g., 1he three lowest-priced products. 

"flle assig11111en1 of products to product categories can gen­
erally be advantageous. as described in co-pending U.S. 

2<, patent application Ser. No. I 0/902.397 en tit led "PRODUCTS 
AND PROCESSES FOR VENDING A PLURALITY OF 
PRODUCTS", filed Jul.29. 2004. Further, the assig.runenl of 
products 10 product categories can generally be adv,mtagcous 
in embodimeuts, as described i11 co-pendi1\g U.S. Pxovisioual 

25 Patent Application No. 60/527,988 entitled .. APPARATUS, 
SYSTEM ANO MJI.TI !OD FOR GS7Al3LJSr rtNG MULTI­
TRANSACTfO"l REL,rnONSI l!PS WIT!l VL!'NDING 
MACHINE CUSTOMERS". filed Dec. 9. 2<Xl3. 

To ftuiher enbauce tile message that the veud111g machine 
merchandise may be avai lable either (i) at a11 ,advertised retail 
p1ice, or (ii) at a discow11 price, tl1e vending machine may 
display (e.g .. on a video display, on a numerical indicator 
adjacent to a product's price indicator) thc"discouot amount" 3c, 
(the amount by wl1ich the current .. discounted'' price is less 
than the adve11ised retail price). For exautple, if the retail 
price of a product is S0.80, and the current (discounted) price 

Rather than trans lating a price to a price substitute, a price 
management data 111ay include other data which is manip u­
lated to yield a price substi tute. for example, a price manage-
1ueu< 1able may deline. fi.>rolle or mo.re products. an nmoun1 of 
points. point adjustment increment, mi11imum amoum or 
points, suggested amotull or points ;;md/or 111aximtu11 anH.JtUll is $0.70, the discount amount is $0.1 0, and this discount 

a mount can be d isplayed to the custome.r. 35 of points. Such data regarding points may be readily 
employed and manipulated as describe iibove in conjunction 

In addition lo or instead or displaying a discount amount, 
the vending machine may display <111 indicator which indi­
cates, e.g., that a cliscouu1ed price is in ctl:cct, or than a 
sig.uificant discount amow1t exists. for example, a red LEO 
adjacent lo a prodt1ct may illuminate(i) wheu the price of that 
product is less tba11 U1e corresponding retai l price, (ii) when 
the d iscount amount oftl1al product is greater tl1a1.1 a prede­
tennined amount (e.g .. greater than SO. I 0), aod/or (iii) when 
tl1e price of that product is k.ss than t.he a predetermined 
threshold (e.g., when the price is less tluw balf of the retail 
price). 

In one embodiment.. ll1e above-uescribed methnds for 
adjusting a price may be employed in adjusting a value which 
is based on a price and/or a proxy for a price ("price substi­
tute"). For example, one or more products may have an 
a mo unt or points, or have a price category, in ,1dditiou 10 or 
insteitd o !'having a price. A11y or all o I' t lie products for salt> by 
the vending machine may include a price substitute. Funbcr. 
products whlch include a price substitute may cease including 
a price substitute independent of whether other products 
cease or coiwnence including a price substitute. Similarly. 
]'.)l\1duc1s which do not include a price substitme may com­
mence including a price substitme indepcndenl of whether 
oilier products cease or co111JJ1ence including a price subsLi­
t11le. 

A price category thot a p rl1duct includes may be a selected 
one of a plurality of emunernted calegories te.s .. oneof .. Jow 
value" ... medium value" and "high value'' categories). Cat­
egories may be munially exclusive (a product cannot belong 
10 1nor.: than one catl:lgory). or may overlap (n product may 
belong to more than one category). 

with the employment of prices, price adjustment increment, 
minimum price, suggested p1ic~· and/or maximum price. 

Other methodologies or determining a value or a pri<:e 
40 substittJte based on price will be r~dily recog1uzed by one or 

o rdinary skill in the arl based on he present disc losure. 
lo gene.raL it can be advantageous 10 d isplay an indication 

of the price substirute ofa pmduct. Fo.rexaiUple, one or more 
LEDs may be emplc,yed to display. e .. g., a price. category 1hat 

45 a product includes (e.g., illuminating e ither a red or green 
um to denote either a first or second categoiy respectively). 
As ,mother example. a single LED. when illuminated. may 
indicate that a rroduct (or more than one product) is/is not 
included in a price categoiy. Note tbat the price need l10I be 

so clisp]ayed, even jf a product includes a price. 
Ju 011e embodiment. the price snbstitme wlucb is adjusted 

indicates 1be acceptability ofa particular coupon. of a plural­
ity ot'part icularcoupons, or of coupons in geuerHI by or al the 
vending machine. For example. in periods of relatively high 

55 demand or a particular producl. it may be undesirable to 
riccept coupons for tlmt product, since that product i s likely to 
sell even without the added incentive ofa coupon (particu­
larly a coupon for a reduced price). Accordingly, 1he accept­
ability of coupo11s can be made to be related to or correlated 

60 wi1J1 relatively low demand. For exrunple, coupons for acer­
tai11 product mny only be accepted when demand for that 
product is less than a threshold demand amouJ1t, 

Coupon-related embodiments may employ price catego­
ries. For example. a first price category may ind.icate that 

65 coupons may be redeemed for the correspoudiug. product. 
whik a second category indicates tha1 coupons may oot be 
redeemed for the conesponding product. As uuothcr 
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example. coupon categories can reJiect the value of coupons. 
For example, a discount valueofa coupon (i.e. the au1om11 by 
which the price of a product is reduced upon redeeming that 
coupon) may be eJthanced or multiplied in accordance wi111 
price categoric.~. In one embodiment, price categories could 5 
define that a coupon define ~i " liice value discount amount" 
"double face vahte discount amount". or "triple face value 
discount amount". Tirns. depending on the price category a 
product includes ;it a particular time, the redemption of a 
conpou with a face value discount ruuoun1 of $0.10 could 10 

resul t in a reduction in price of SO. I 0. $0.20 or S0.30. 
As described ;ibove, it can be advantageous to display an 

indication of the price substitute ofa product. For example. a 
video display could indicate via text aud/or graphics that 
c.oupons may be redeerued for any product in the vending 15 

machine, or for certain products in the macl1ine. 
Coupons can be made available by in various known man­

ners. For example, coupons may be paper coupons provided 
hy the vending machine orby other means. Coupons mnyalso 
take the forn1 ufa11 "electronic coupon", such as un indication 21, 
of a numeric or alphanumeric code which may be read by or 
received by the vending machiue. 

Coupons ruay be read by employing various well-known 
means, such as by a vendi11g muclline peripheral device which 
accepts paper coupons in much the same manner as a bill or 25 

currency ,1cceptor accepts paper currency. Such a peripheral 
may. alone or in combination with other devices, read data on 
tl1e coupon, such as by reading a bar code on tl1e coupon with 
a bar code scanner, or by otherwise reading optical informa­
tion on the coupon using a laser scanner or other like tech- 3c, 
nology. Similarly. in :m embodiment where the code is a 
numeric or a lph,rnun1ei·ic code, a vending machine peripher-.tl 
such as a keypnd or touch screen may al low the user to enter 
the code manually. ln another embodiment. a code may be 
rc.-ccived via digital communic:uion network, such as a t.rans- 35 

mission via a Web Browser or cellular telephone over tl1e 
Internet. 

While the best mode forcarryingmn the iuvenlion has been 
described in detail, those fanliliar with the art to which the 
invention re lates will recognize various alternative designs 40 

and embodiments for practicing the invention.11iese allema­
tive embodiuJents arc wi thin the ~cope of the present inven­
tion. 

Wedaim: 45 

l . A method comp.rising: 

26 
subtracting_ by the vending machine controller, a price 

increme11t amonrtc from che curreuc price to yield the new 
price if the new price should be less lban the current 
price; and 

displaying, by the vending machine, the detennined new 
price. 

2. The method of claim 1. in whicll the demand threshold 
dennes a range of demand. 

3. The method of claim 2. in which !he demand threshold 
defines an upper demand threshold and ::i lower demand 
threshold. 

4. ·11ic 1uethod ofclllim .l , in which compa1ing 1he rJte with 
the demand lh.reslmld comprises: 

determining whether the rate is greater than the upper 
demand tl11eshold. 

5. Tue method of claim 3. in which comparing tberatc with 
1he demand tlm:shold comprises: 

determihing whether the rate is less than the lower demand 
threshold. 

6. A. ven<ling: machine. comprising; 
a processor: a.nd 
<1 storage device in communication with the processor and 

storing instructions thnt when executed by the processor 
result in: 
determining a current price of a product for sale by the 

vending machine: 
detennining. for the product. 

a price incremenl, 
a predelermined price. and 
a demand thi"cshold 
that are defined by duta store<l in at least one duta 
!Rble: 

dotennininga rnte ofunits ofthc product that are sold by 
calculating a mm1ber of units s(ild during a predeter­
mined period of time; 

comparing the rate with the demand thresh.old: 
determining, based on tbe comparison of the rate with 

the demand data, whether a new price s hould be 
greater than or less than lhe current price; 

setting tbe new price 10 the predeten11ined price if tb.e 
new price should be greater than the current price: 

subtracting a price increment amount from the cnrre.nt 
price to yield the new price iftbe new price should be 
Jess than the c.t.U-rent price; and 

c:msing a displaying of the determined new price. 
7 . Tue veudfog machine of claim 6, in which the demand 

threshold defines a range of demimd. determ.i11ing. by a controller of a vending maclline, a cur­
rent price of a produc-t for sale by the vending machine: 

derennining, by the vending machine controller and for the 
product, 

8 . 111e vending machine of' claim 7. in which the de111and 
threshold defiues an upper demand threshold and a lower 

so demand threshold. 

o price increment. 
:-i predetermined price. amt 
a demand th.rc~hold 

that are defined by data stored in at least one data table; 
determining. by the vending roach.we controller. a rate or 

uni rs of the product thm are sold by calculating a munber 
of units sold during a prcddem11ned period of time; 

comparing. by tl1e vending machine controller, the rate 
with the demand threshold: 

detenuiniog, by the vending machine ccrntrollcr and based 
on tl10 comparison of the rate with the demand data. 
whether a new price should be greater than or less tlian 
the current price; 

55 

9 . Tue vending machine of claim 8. in which comparing the 
Hite ,vi th the dcnHlnd threshold comprises: 

detennining whether the rate is greater than the upper 
dema nd threshold. 

10. 'Mic vending machine or claim 8. in which comparing 
the rate with the demru1d threshold comprises: 

determining whetller the rate is less than the lower demand 
threshold. 

11. A computer program product, comprising a computer 
60 usable medium haviug a cou1puter re~dable program c~1de 

embodied therein, said computer readable program adapted 
to be executed by a processor to: 

determine a ctu-renl price of a product for sale by a vending 
ruach.ine; 

sening, by tl1e vendingmach.ineconlroUer. the new price to 65 

tht· predetenu.ined price if the new price sho uld be 
greater than the current price: 

derenuine, for the product, 
a price increment. 
a predetermined piice. and 
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a demand threshold 
that are de!foed by data stored iu at least one data table: 

determine a mte of uruts of the product thal are sold by 
calculating a uumber of uuits sold cluriug a predeter­
mined period of time; 

compare the rate with the demand threshold; 
determine, based on the comparison of the rote with t11e 

demand data, whether the new price should be greater 
tl1an or less than the current price; 

28 
12. The computer program product of claim 11. i11 which 

the demand Uireshold defines a n11ige or demand. 
13. The computer program product of claim 12. in which 

the demaud threshold de.flues a11 upper demand threshold and 
5 a lower demand threshold. 

14 . The computer program product of claim 13. in which 
comparing the rate witb. 1l1e demand threshold comprises~ 

detennining whether the rate is greater than the upper 
demand threshold. 

~et the new price to the predetermined price i t'the new price 1 o 
shmild be greater tht111 the current price; 

15. The computer program product of cl::iim 13, in which 
comparing the rnte with the de1mrnd threshold comprises: 

determi nirlg whether the rate is less tha11 the lower demand 
threshold. 

subtract n price increment amount from !he current price LO 
yield the new price if the new price should be less than 
the current price; and 

C8USe a dispfoying oftbe determined new price. 




