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APPARATUS FOR DISPENSING AND/OR 
VENDING A BULK PRODUCT 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation under 35 U.S.C. 
S120 of U.S. application Ser. No. 12/126,412, filed May 23, 
2008, the entire content of which is incorporated herein by 
reference in its entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to vending and dis 
pensing equipment, and more particularly, to vending/dis 
pensing apparatus for bulk products where the quantity of the 
product to be dispensed is specified by a customer at the time 
of purchase or selection. 

BACKGROUND OF THE INVENTION 

0003 Purchasing products in bulk form has become an 
acceptable type of purchase by consumers. This is evidenced 
by the range of bulk products offered for sale in a variety of 
settings, such as for example, grocery stores, coffee stores, 
pet food stores and candy stores. 
0004 Bulk purchases of a product are made either by 
weighing the product, which is taken from a storage bin, or by 
buying a package containing a predetermined amount of bulk 
product, in food stores or the bulk food section of grocery 
stores. The purchase is completed with a cashier using a cash 
register. It will be appreciated that this limits the locations and 
times when a product can be purchased in bulk, which in turn 
can present a convenience obstacle for the consumer. 
0005. In the case of candy manufacturers, when a product 

is sold in pre-packaged form labeled with the manufacturers 
brand, it is distributed by the manufacturer mainly through 
point-of-sale outlets. Many candy manufacturers can also 
Supply product in bulk, but are typically limited to selling 
predetermined quantities of bulk product because of distribu 
tion and packaging considerations. For example, candies can 
be purchased three different ways: in pre-packaged form 
under the manufacturer label, in bulk form from a vending 
machine, or in bulk form from an open bin in a grocery store 
or bulk food store. 
0006. In many cases the bulk bins used to store the prod 
ucts offered are Susceptible to contamination, shrinkage and 
spilling, which can be further exacerbated by consumers 
reaching into the bin with their hands to gather or sample the 
product before purchase. It is conceivable that the vendor may 
be put at risk or incur liability. Furthermore, even where 
recently available bulk gravity bins have been implemented to 
ensure sanitation, the dispensing mechanisms are notable to 
dispense products in measured quantities. 
0007 Where dry bulk products are acquired in larger 
quantities there is typically a need to employ staff to measure, 
weigh, determine a final or sale price and collect money from 
the customer. The overhead cost associated with Supplying 
the equipment and employing staff is significantly more than 
if the acquisition process was an unmanned automated pro 
CCSS, 

0008. In most cases where bulk products are sold, the 
customer must 'guess the weight and the corresponding cost 
of the purchase which may or may not be close to the weight 
the customer actually desires or the amount of money the 
customers actually wants to spend on the purchase. Even in 
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cases where weigh Scales are available in the store, the cus 
tomer must perform the iterative task of dispensing, weigh 
ing, adding or removing product, re-weighing, etc. until the 
desired amount of product or cost is determined. 
0009. In the case where products are sold through auto 
mated bulk vending equipment, the vendor is limited to sell 
ing product using a fixed price and a smaller, fixed vend 
quantity. The customer typically inserts a coin (token or paper 
currency) and a fixed quantity is dispensed. Currently avail 
able automated equipment therefore does not allow the cus 
tomer to specify the amount of product desired, e.g. based on 
weight, product count or value. In addition, automated vend 
ing equipment is limited to dispensing only uniform products 
that are hard-coated and not subject to “sticking together 
because of warm or humid conditions. 
0010. In summary, the sale of bulk foods tends to be costly, 
restrictive and not customer friendly in large part due to 
limitations of known bulk storage and dispensing technology. 
Accordingly, there remains a need for improvements in the 
art. 

BRIEF SUMMARY OF THE INVENTION 

0011. The present invention comprises a system and a 
method for dispensing and/or vending a product stored in 
bulk, wherein the quantity of the product is specified or deter 
mined by a consumer according to weight and/or dollar value. 
According to another aspect, the consumer is provided with 
both cash or cashless payment options for purchasing the 
desired quantity or Volume of the product. 
0012. According to one aspect, there is provided an appa 
ratus for dispensing and/or vending a bulk product, wherein 
the quantity of the product being dispensed and/or purchased 
is specified by a user or consumer in weight and/or dollar 
value. 
0013. According to another aspect, there is provided a 
process for dispensing and/or vending an exact oran approxi 
mate quantity of a bulk product, wherein the process is con 
trolled by a user or consumer, and the exact or approximate 
quantity of bulk product is specified by the consumer. 
According to another aspect, the specified quantity of the 
product is purchased by the consumer without the need for 
intervention and/or instruction from a sales person or clerk. 
0014. According to another aspect, there is provided a 
system for dispensing a bulk product, the system comprises: 
one or more bins, each for holding a bulk product; an interface 
for receiving a user request for one of the bulk products; a 
controller for dispensing the requested bulk product from the 
associated bin in an amount based on the user request. 
0015. According to another aspect, there is provided a 
method for dispensing bulk products from one or more bins, 
the method comprises the steps of receiving a bulk product 
selection from a user, receiving a bulk product dispensing 
amount from the user, enabling the bin containing the 
selected bulk product; and dispensing the selected bulk prod 
uct from the enabled bin in the amount specified by the user. 
0016. According to another aspect, there is provided a 
system for dispensing a bulk product, the system comprises: 
a controller, the controller includes a user interface; one or 
more bins, each for holding a type of bulk product, and each 
of the bins including a control unit; a communication bus for 
communicatively coupling the controller with the control 
units of each of the bins; the controller being responsive to an 
input from a user and generating one or more control com 
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mands for dispensing an amount of bulk product from one of 
the bins, wherein the dispensed amount is based on the user 
input. 
0017. According to another aspect, there is provided an 
apparatus for dispensing one or more bulk products, the bulk 
products being contained in one or more bins, each of the bins 
including a dispensing mechanism and the dispensing mecha 
nism being operatively coupled to a controller, the apparatus 
comprises: an interface configured for receiving a user 
request for one of the bulk products and generating one or 
more signals representative of the user request; a control unit 
operatively coupled to the interface for receiving the one or 
more representative signals, and the control unit being con 
figured for generating one or more controls signals based on 
the one or more representative signals; the control unit includ 
ing an interface for operatively coupling to the one or more 
controllers and being configured for sending one or more 
control signals to one or more of the controllers; and the one 
or more controllers being responsive to the one or more con 
trol signals to dispense the bulk product from the bin based on 
the user request. 
0018. According to another aspect, there is provided a bin 
for holding a bulk product and suitable for use with a dispens 
ing apparatus, the bin comprises: a housing; a primary baffle 
for supporting the bulk product, the primary baffle being 
mounted inside the housing, the primary baffle being config 
ured at a downwardly sloping angle, and having an opening at 
a lower portion; a secondary baffle mounted inside the hous 
ing, the secondary baffle being configured at a downwardly 
sloping angle and adjacent to the opening; and a lower com 
partment adjacent the secondary baffle, the lower compart 
ment having an opening for releasing bulk product from the 
secondary baffle to a dispensing mechanism. 
0019. According to another aspect, there is provided a 
dispensing wheel for use with a bulk product dispensing 
apparatus, the dispensing wheel comprises: an outer rim; a 
longitudinal member across the rim and including a hub; the 
outer rim having a plurality of slots for receiving one end of a 
partition member; and the hub having a plurality of slots for 
receiving another end of the partition member. 
0020. According to another aspect, there is provided a 
container dropper suitable for use with a bulk product dis 
pensing apparatus, the container dropper comprises: a first 
member having an opening for receiving one or more con 
tainers; a second member Supporting at least one auger com 
ponent positioned adjacent to the opening; the at least one 
auger component including a threaded portion for engaging 
the one or more containers; and a motor operatively coupled 
to the at least one auger, and the motor being configured for 
turning the auger in response to one or more container drop 
per control signals. 
0021. This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential characteristics of 
the claimed Subject matter, nor is it intended to be used as an 
aid in determining the scope of the claimed Subject matter. 
0022. Additional and other features of the invention will 
be set forth in the description which follows, and in part will 
be obvious from the description, or may be learned by the 
practice of the invention. The features and advantages of the 
invention may be realized and obtained by means of the 
instruments and combinations particularly pointed out in the 
appended claims. These and other features of the present 
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invention will become more fully apparent from the following 
description and appended claims, or may be learned by the 
practice of the invention as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 Reference will now be made to the accompanying 
drawings which show, by way of example, embodiments of 
the present invention, and in which: 
0024 FIG. 1 shows in diagrammatic form a dispensing 
apparatus according to an embodiment of the present inven 
tion; 
0025 FIG. 2 shows in flowchart form an exemplary pro 
cess for a customer to purchase a bulk product from a vending 
apparatus according to an embodiment of the present inven 
tion; 
0026 FIG. 3 shows in diagrammatic form a bin and dis 
pensing mechanism for holding and dispensing a bulk prod 
uct according to an embodiment of the present invention; 
0027 FIG. 4A shows in flowchart forman exemplary con 
trol process executed by a central controller for the vending 
apparatus; 
0028 FIG. 4B shows in flowchart form additional pro 
cessing steps associated with the exemplary control process 
of FIG. 4A; 
0029 FIG. 4C shows in flowchart form additional pro 
cessing steps associated with the exemplary control process 
of FIG. 4A; 
0030 FIG. 5A shows in flowchart forman exemplary con 
trol process executed by a remote controller for the vending 
apparatus; 
0031 FIG. 5B shows in flowchart form additional pro 
cessing steps associated with the exemplary control process 
of FIG.5A; 
0032 FIG. 5C shows in flowchart form additional pro 
cessing steps associated with the exemplary control process 
of FIG.5A; 
0033 FIG. 6 shows in diagrammatic form the payment 
options available for the vending apparatus according to an 
embodiment of the invention; 
0034 FIG. 7 shows in diagrammatic form a dispensing 
apparatus according to another embodiment of the present 
invention; 
0035 FIG. 8 shows in diagrammatic form a gravity-fed 
bin with a dispensing mechanism according to an embodi 
ment of the present invention; 
0036 FIG. 9A shows in diagrammatic form a top view of 
a cup (container) dropper mechanism according to an 
embodiment of the present invention; 
0037 FIG.9B shows in diagrammatic from a side view of 
the cup (container) dropper mechanism of FIG.9A; 
0038 FIG. 10A shows in diagrammatic form an auger for 
the dropper mechanism of FIGS. 9A and 9B according to an 
embodiment of the present invention; 
0039 FIG. 10B shows a side view of the auger of FIG. 
10A: 
0040 FIG. 10C shows another side view of the auger of 
FIG. 10A: 
004.1 FIG. 10D shows a bottom view of the auger of FIG. 
10A: 
0042 FIG. 11A shows in diagrammatic form a dispensing 
wheel according to an embodiment of the present invention; 
0043 FIG. 11B shows a top view of the dispensing wheel 
of FIG. 11A: 
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0044 FIG. 11C shows a side view of the dispensing wheel 
of FIG. 11A: 
004.5 FIG. 11D shows a side view of a partition or divider 
for the dispensing wheel of FIG. 11A: 
0046 FIG. 12A shows a top plate and a bottom plate 
arrangement for the dispensing wheel of FIG.11 according to 
an embodiment of the present invention; 
0047 FIG.12B shows a bottom plate arrangement for the 
dispensing wheel of FIG. 11 according to an embodiment of 
the present invention; 
0.048 FIG. 13A shows a side view of a baffle mechanism 
for a binaccording to an embodiment of the present invention; 
0049 FIG. 13B shows a perspective view of the baffle 
mechanism of FIG. 13A, and 
0050 FIG. 13C shows a top view of the baffle mechanism 
of FIG. 13A. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0051 Reference is first made to FIG. 1, which shows a 
vending and dispensing apparatus according to an embodi 
ment of the present invention, and indicated generally by 
reference 100. As shown, the dispensing and vending appa 
ratus 100 comprises a control panel 110, a payment unit 120, 
a two-way communication channel or bus 130, and one or 
more bins 140. The bins 140 are indicated individually by 
140a, 140b, ... 140m. As shown, each of the bins 140 includes 
an associated controller or control unit 150, indicated indi 
vidually by reference 150a, 150b, ... 150m in FIG.1. The bins 
140 store product and the number of bins 140 used in an 
implementation of the apparatus 100 will depend on factors 
Such as the types and number of the products being offered, 
the size of the apparatus 100, etc. According to one imple 
mentation, the control panel 110 and communication bus 130 
provides a control/command interface for coupling 128 of the 
bins 140. The control unit 150 functions with the associated 
bin 140 to dispense an exact or an approximate amount or 
quantity of product specified in weight, product count and/or 
dollar value by the consumer as will be described in more 
detail below. According to an embodiment, the apparatus 100 
includes a carton dispenser which is responsive to control 
commands for dispensing a carton or box 102 as described in 
more detail below. 
0052. The control panel 110 is utilized by a user, e.g. a 
consumer, shopper, customer, etc., to select the product and 
specify an exact or an approximate quantity of the product, 
and then purchase, dispense or otherwise acquire the product, 
as will be described in more detail below. The control panel 
110 comprises a main or central controller, a keypad and a 
display module, or a display module with a touch-screen. In 
another embodiment, the control panel 110 is implemented in 
the form of a voice-activated device and a display device. The 
control panel 110 is responsive to inputs from a customer and 
generates output data or signals for an interfacing application 
112. The interfacing application 112 responds to the inputs 
from the customer and operates the apparatus 100 to dispense 
or vend the product as will be described in more detail below. 
The interfacing application 112 is implemented in Software 
and comprises, for example, a stand-alone computer program 
or Software module or firmware application or function, 
which is executed by the controller to control the interaction 
between the customer and the apparatus. The functions of the 
controller and the interfacing application are described in 
more detail below and with reference to FIGS. 4A to 4C. The 
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interfacing application 112 may reside on a device or hard 
ware component that is integrated with the control panel 110. 
for example, as shown in FIG.1. In another embodiment, the 
interfacing device 110 comprises a separate device that 
“talks” or is coupled to the control panel 110 via the commu 
nication channel 130. 

0053. It will be appreciated that the apparatus 100 accord 
ing to an embodiment of the present invention can be imple 
mented or function in two ways or modes: Vending mode and 
dispensing mode. In Vending mode, the apparatus 100 is 
implemented as a vending apparatus 100 wherein a user 
selects a product and specifies a quantity (i.e. exactly or 
approximately by weight and/or dollar value) of the product 
desired for purchase, and the apparatus 100 dispenses the 
specified quantity of the product upon receiving payment. 
The vending implementation of the apparatus 100 is suitable 
for commercial applications, such as, grocery stores, bulk 
food stores, vending kiosks, etc. In dispensing mode, the 
apparatus 100 is implemented as a dispensing apparatus 
wherein the apparatus 100 dispenses the specified quantity of 
the product selected by the user without requiring payment. 
The dispensing implementation of the apparatus 100 is Suit 
able for non-commercial applications, for example, a private 
club, a daycare, etc. According to an embodiment, the appa 
ratus 100 is convertible to a dispensing apparatus by disabling 
the payment unit 120 and/or the payment function or module 
in the interfacing application 112. 
0054. In the context of a vending application or implemen 
tation, once a user has selected the product and quantity 
desired, the apparatus prompts the user to pay for the pur 
chase using the payment unit 120. The interfacing application 
112 includes a function or module to calculate the cost of the 
product purchase and the purchase price is displayed for the 
user on control panel 110. The user pays the purchase price 
using the payment unit 120, and the payment unit 120 is 
implemented to accept as payment in multiple forms, such as, 
coins or bills, tokens, Smart cards, creditor debit cards, or any 
combination of these. The tokens may be purchased from a 
third-party or from a token dispenser (not shown) associated 
with the vending apparatus 100. According to one embodi 
ment, the payment unit 120 is integrated with the control 
panel 110. In another embodiment, the payment unit 120 
comprises a separate device that is communicatively coupled 
with the control panel 110. 
0055. Once the correct payment is received by the pay 
ment unit 120, the dispensing of the selected product and the 
specified quantity begins. The control panel 110 sends control 
information, for example, one or more signals via the com 
munication channel 130, to the control unit 150 associated 
with the bin 140 that contains the product selected by the user. 
As an example, assume that the user selects a quantity of 
product contained in bin 140a. The control panel 110 sends a 
signal to the local control unit 150a for the bin 140a to begin 
the dispensing process. According to an embodiment, the 
control unit 150 is implemented as an intelligent device that 
runs or executes a dispensing application or program (e.g. 
implemented in software and/or firmware), which functions 
to dispense the specified quantity of the selected product into 
a container 102 (e.g. a box, a carton or a bag) for retrieval by 
the user. According to an embodiment of the present inven 
tion, the container 102 includes an advertising or promotional 
panel or section 103. The advertising panel 103 provides 
information related to the manufacturer of the product, the 
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owner of the machine, and/or any other third-party who 
wishes to purchase advertising. 
0056. According to another aspect, the control panel 110 is 
configured to allow authorized personnel to gain access to the 
internal equipment and components of the apparatus 100 for 
maintenance and also to replenish product. The control panel 
110 may also be configured to allow authorized personnel to 
program or configure operation of the apparatus 100. Autho 
rized personnel gain access to secured features (for example, 
product descriptions) by entering a unique code on the control 
panel 110 or by scanning or Swiping a security card in the 
smart card reader. The control panel 110 may be implemented 
with a second layer of security, for example, comprising entry 
of a password after the security card is scanned. According to 
another embodiment, a specific code is required to access 
specific features of the apparatus 100. For example, an autho 
rized person enters a security code XXXX' which corre 
sponds to a configuration routine that allows the authorized 
person to re-configure which product is associated in which 
bin 140. As a further example, an authorized person may enter 
a security code "YYYY” which corresponds to a price adjust 
ment routine that allows the authorized person to re-program 
the cost per unit of weight for some or all of the product bins 
140. 
0057 According to an embodiment, the interfacing appli 
cation 112 is implemented to interact with the mechanical 
components or modules of the apparatus 100 and to perform 
certain computational, encryption and error checking algo 
rithms, for example, as described in more detail below. 
0.058 Reference is next made to FIG. 2, which shows in 
flowchart form a series of steps 200 performed or executed by 
the interfacing application 112 (FIG. 1) for a user, e.g. a 
customer or consumer, according to an embodiment of the 
present invention. The first operation indicated by step 210 
comprises displaying a language selection option for the cus 
tomer. Depending on the application of the apparatus 100, the 
language selection option may be omitted. Once the customer 
selects the desired language, the interfacing application deter 
mines the text for the remainder of the transaction, as indi 
cated by step 220. 
0059. The next operation at step 230 comprises prompting 
the customer to enter or swipe a smart card. Other forms of 
payment, e.g. cash based or cashless, may be accepted as 
described in more detail below. In addition, this step can be 
executed later during the transaction. Once the card is 
entered, the next operation involves calculating the value 
remaining on the card as indicated at Step 240, and optionally 
presenting the remaining value to the customer, for example, 
at step 250. As shown, step 250 comprises displaying the 
products available to the customer and the corresponding 
selection number. Step 250 may also include prompting the 
customer to make a selection. According to another embodi 
ment, step 250 may also indicate the amount of product in 
dollars and/or weight that is remaining in each bin and/or 
different price points for different volumes/quantities of 
product. According to an embodiment, the control panel 110 
includes a display module, for example, a LCD module or 
touch-screen, which allows the information to be displayed in 
a formatted fashion and/or graphical manner or form. 
0060 Once the customer selects a product to dispense, the 
interfacing application 112 is configured (for example, in a 
Software/firmware function, routine, object or code compo 
nent) to prompt the customer to confirm the selection at Step 
260. The customer is presented with the options of “yes”. 
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“no” and “cancel as indicated by decision step 270. If the 
customer selects "cancel the transaction is terminated and 
the smart card is ejected, as indicated by 272. If the customer 
selects 'no' then the interfacing application proceeds back to 
step 250. If the customer selects “yes” then the interfacing 
application 112 proceeds to step 280, where the user is 
prompted to select the quantity of the selected product desired 
in either currency or weight. It will be appreciated that 
according to another embodiment, the customer is provided 
with the capability to specify the number of items or product 
count, for example, 10 metal washers or 15 bolts, or volume, 
for example, 100 grams, or dollar value, for example, S5 
worth of product. Once the customer selects the specified 
quantity, e.g. by weight or cost in Step 280, the customer is 
prompted to place a container 102 (FIG. 1) under the bin 140 
for the selected product, or according to another embodiment 
the container 102 is automatically placed or dropped in place, 
and the interfacing application 112 issues the dispensing 
command(s) or signal(s) to the bin to dispense the product 
according to weight (as indicated by step 290) or according to 
cost (as indicated by step 292). According to another embodi 
ment, the vending apparatus 100 includes a mechanism for 
dropping or placing a container 102 under the bin 140 holding 
the product selected by the customer. 
0061 The following example further illustrates operation 
of the vending apparatus 100 according to an embodiment of 
the invention. It will be appreciated that the “screen dialogue” 
may be customized or tailored for each and different types of 
operating environments or applications. 

Exemplary Sequence for a Product Purchase 
(English) 

0062 Opening Display For: English press 1: Spanish press 
2. 

0063 Step 1 Display (English) Welcome to the ABC bulk 
purchase system. Before making your bulk product selec 
tion, please purchase a customer 'smart card” from the 
card dispenser located on the side of this fixture. If you 
have already purchased a Smart card and there is value 
remaining on the card please touch the start button when 
you are ready to purchase. 

0064 Step 2 Display Please insert your customer smart 
card into the card slot as noted below. 

0065 (Picture is displayed to show how to insert card) 
0.066 Machine Decision You have S8.49 of product pur 
chases available on this card. 

0067 Step 3 Display The list of products available on this 
machine and the bin selection numbers are shown below. 
When you are ready to make a purchase, please key the 
product number on the keypad. 

tongue splashers 
cotton candy pink 
assorted 
lightning bolts 
pineapple 
ice cream 
Hawaiian pineapple 
grape fruit 
kicked lemonade 
blueberry 1 

0068 Step 4 Display The product you have chosen is 
grape fruitgum, is this correct? 
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0069 Step 5 Display Yes or No or Cancel 
0070 Step 6 Display Please indicate whether you wish to 
purchase your product choice by weight or dollar value by 
touching the # key for weight or the Skey for dollar value. 

0071 Step 7 Display Please indicate the quantity of prod 
uct you wish to purchase in ounces or dollar value on the 
keypad (or touch screen). Use the chart on the side of the 
keypad to convert pounds or grams into ounces. 

0072 Step 8 Display Your product selection is to purchase 
8 ounces of grape fruitgum. Is this correct? Touch Yes or 
No or Cancel on the keypad. 

0073 Step 11 Display Your purchase is now ready to be 
dispensed. Please take a product box located on the side of 
the keypad and slide it underneath the product chute of the 
product bin you have purchased. Open the door of the 
product bin and the product will dispense into the box 
automatically. Thank you for using ABC Smart card to 
make your product purchase. You have SXX.XX of product 
purchase on your Smart card. Please come again. 

0.074 Reference is next made to FIG. 3, which shows in 
diagrammatic form a bin with a dispensing mechanism 300 
according to an embodiment of the invention. The bin 300 
contains a product indicated by reference 302. As shown, the 
bin 300 includes an associated control unit 310. The control 
unit 310 corresponds to the control unit 150 described above 
with reference to FIG. 1, and is communicatively coupled to 
the communication channel 130. The bin 300 comprises a 
housing 320, a dispensing mechanism 330, a guide 340, a 
load cell 350 and a chute 360. The housing 320 may be 
formed or fabricated from different materials such as metal, 
plastic or ceramic, and the selection of material will depend 
on the type of products that are to be held in the bin 300. 
According to an embodiment, the bin 300 includes a sealing 
mechanism 370 which provides a seal to prevent contamina 
tion of the bulk product302 contained in the bin 300. Accord 
ing to an embodiment, the sealing mechanism 370 is secured 
and can only be opened by authorized personnel to replenish 
produce or to perform maintenance. According to an embodi 
ment, a sensor 372 is provided to indicate if sealing mecha 
nism 370 is properly engaged. If the sensor 372 indicates a 
sealing failure or breach, then interfacing application 112 
prevents purchases or dispensing of product from the bin 300. 
0075. The control unit 320 is activated by a start signal sent 
by the interfacing application 112 (FIG. 1) in response to an 
input on the control panel 110 (FIG. 1). According to an 
embodiment, the start signal comprises a message identifying 
the bin associated with the product selected by the customer 
and including the quantity of product specified by the cus 
tomer. In response, the control unit 320 runs or executes a 
dispensing application 322. The control unit 320 may be 
implemented as a microprocessor-based device operating 
understored program to perform the operations and functions 
associated with the dispensing process as described. The spe 
cific implementation details of the control unit 320 are readily 
within the understanding of one skilled in the art. 
0076 According to an embodiment, the dispensing 
mechanism 330 comprises a motor driver 332 and a dispens 
ing wheel 334. The dispensing mechanism 330 may include 
an agitation mechanism indicated by reference 336. A dis 
pensing cycle is executed as follows: the dispensing applica 
tion 322 enables the motor driver 332, sets the rotation direc 
tion toward the load cell 350 and commands the motor driver 
332 to begin turning dispensing wheel334 thus commencing 
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the dispensing cycle. The guide 380 is provided to direct flow 
of the product toward load cell 350. 
0077. During the dispensing cycle, the load cell 350 is 
used to measure the actual quantity of product being dis 
pensed and this measured quantity is periodically compared 
to the quantity requested by the customer. Once the measured 
quantity is the same as the requested quantity (or within a 
defined threshold), the dispensing application 322 reverses 
the rotation of the motor to stop further product being dis 
pensed and the motor driver 332 is set to its initial position. It 
will be appreciated that in the case where the amount of 
product being dispensed is specified according to dollar 
value, the processing steps are similar, except the product is 
not weighed, but dispensed in quantities relative to a specified 
dollar value input by the consumer. 
0078. According to embodiment, the dispensing applica 
tion 322 actuates or enables the agitation mechanism 336 
during the dispensing cycle to prevent the product from Stick 
ing or clumping together. It will be appreciated that this also 
allows the product quantity to be more accurately measured 
and dispensed. 
0079. It will be appreciated that the bin and dispensing 
mechanism 300 may be sold or provided as a separate unit or 
component. For example, a proprietor of a vending machine 
100 may purchase one or more additional bins 300 and con 
nect then the vending machine 100 in order to expand the bulk 
product offerings. The architecture of the control panel 110 
and communication bus 130 provides a control/command 
interface that facilitates expansion of the number of bins. In 
accordance with one embodiment, a single control panel 110 
is configured to control 128 bins via the communication bus 
130 through a control/command interface implemented in 
firmware and/or Software. According to one implementation, 
the bins 140 are individually addressable/controllable via 
commands/status requests on the communication bus 130. 
0080 According to one embodiment, the communication 
bus is implemented using the CANBUS architecture. For a 
configuration of 128bins 140, the control/command interface 
for comprises the following message structures and protocol: 

1. General Message Structure: 

0081 ID CMD DCS MSGL FV 
0082 where: the ID field identifies the addressed 
device/board (e.g. local controller for a bin) on the bus 
(one byte field) 
0083 the CMD field is the command in hex format 
(one byte field) 

I0084 the DCS field is a Data Carrier Segment, and 
according to an embodiment comprises eight bytes as 
follows 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 

I0085 the MSGL field indicates the Length of Mes 
sage (one byte field) 

I0086 the FV field comprises a Form Value of the 
Message (one byte field) 

According to an embodiment, the ID for the central controller 
(i.e. the control panel 110) is 1000, and the bins (i.e. the bin 
control unit 150) are assigned ID's between 1 and 128. For the 
CANBUS implementation, the Extended CAN format is 
used, which provides a 29 bit Identifier. 
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2. Commands 

0087 Commands based on the general message include 
the following: 
0088 (a) Dynamic Inquiry Command for performing a 
dynamic inquiry of the attached bin's comprises the fol 
lowing form: 
0089 BIN ID 0x12 0x00 0x00 0x00 0x00 0x00 0x00 
0x00 0x00 0x08 F. V. 

0090 where: BIN ID field holds the value of the 
selected bin by the customer 
(0091 CMD field identifies the Inquiry Command, 

e.g. 0x12 
0092 Data Carrier Segment field bytes 0... 7 re 
served for future use 

(0093. MSGL field indicates Data Length, e.g. 0x08 
(0094. F V field indicates the Form Value of Message 

0095. In operation according to an embodiment: 
0096. The central controller sends the Inquiry Message 
to BIN ID's between 1 . . . 128. The BIN IDs are 
incremented, then the actual messages are sent. An 
attached bin replies the same message but with the cen 
tral controller's ID and as a result a bin is considered 
attached. An attached bin's ID will be added to the 
“Attached BIN structure for future use by customers. 

0097 (b) Vending Process Start Command 
0.098 BIN ID 0x100xYY OxZZ 0x00 0x00 0x00 0x00 
0x00 0x00 0x08 F. V. 

0099 where: BIN ID field holds the value of the 
selected bin by the customer 
0100 CMD field identifies the Vending Start Com 
mand, e.g. 0x10 

0101 Data Carrier Segment bytes 0.7: 
0102 bytes 0 1 with values 0xYY and 0x7Z 
represent the number of Dollar amount translated 
to number of requested vends or requested weight 
by the customer 

(0103 bytes 2... 7 with values 0x00 are reserved 
for future use 

0104 MSGL field indicates Data Length, e.g. 0x08 
0105. F V field indicates the Form Value of Message 

0106. In operation according to an embodiment: 
0107 The central controller signals the selected bin to 

start a vending cycle for the requested dollar amount 
translated in number of vends or weight. 

0108 (c) Vending Process Stop Command 
01.09 CCTRL ID 0x1 10x00 0x00 0x00 0x00 0x00 
0x00 0x00 0x00 0x08 F V 

0110 where: CCTRL ID field holds the value of the 
central controller ID, e.g. fixed to 1000 
0111 CMD field identifies the Vending Done Com 
mand, e.g. 0x11 

0112 Data Carrier Segment bytes O... 7: 
0113 bytes (07 with values 0x00 are reserved for 
future use 

0114 MSGL field indicates Data Length, e.g. 0x08 
0115 F V field indicates the Form Value of Message 

0116. In operation according to an embodiment: 
0117 The bin signals the central controller about the 
completion of a successful vending cycle. 

0118 (d) Vending Process Stop Command 
0119 CCTRL ID 0x13 0x00 0x00 0x00 0x00 0x00 
0x00 0x00 0x00 0x08 F V 

0120 where: CCTRL ID holds the value of the Central 
Control ID fixed to 1000 
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I0121 CMD field identifies the Vending Done Com 
mand, e.g. 0x13 

0.122 Data Carrier Segment bytes 0 . . . 7: 
(0123 bytes (07 with values 0x00 are reserved for 

future use 
0.124 MSGL field indicates Data Length, e.g. 0x08 
(0.125 F V field indicates Form Value of Message 

0.126 In operation according to an embodiment: 
0.127 Should an error occur during the vending cycle 
the bin (i.e. bin controller) sends an error to the central 
controller. The central controller will remove the signal 
ing bin from the “Attached BIN structure in order to 
avoid its further use until the error condition of the bin is 
rectified by a service person. 

0128 Reference is next made to FIGS. 4A to 4C, which 
shows a control process executed or performed by the control 
panel 110 (FIG. 1), i.e. the controller executed a computer 
program or firmware stored in memory, according to an 
embodiment of the invention and indicated generally by ref 
erence 400. 

I0129. As shown in FIGS. 4A to 4C, in response to a system 
boot (e.g. power on, or hard reset) in step 401, the process 
proceeds to read the bins, i.e. to determine the number of bins 
140 (FIG. 1) coupled to the communication bus 130 (FIG. 1), 
as indicated by step 402. According to one embodiment, the 
controller in the control panel 110 (FIG. 1) polls the bins 140 
and waits for a reply from the respective control units 150 
(FIG.1). Next as indicated by step 404, the controller displays 
a "welcome screen on the display module of the control panel 
110, and waits for a user entry in step 406. In response to a 
user entry, the controller determines if the entry is for pro 
gramming or a purchase (i.e. in a commercial application) in 
decision step 408. If the input is a programming input, e.g. 
from an authorized technician, the controller executes one or 
more programming or setup functions as indicated generally 
by step 410. If the input is for a purchase, the controller 
displays an insert card prompt in step 412. According to an 
embodiment, the controller activates a timer in step 414 and a 
timeout is generated in step 416 if the user doesn't insert a 
card within a predetermined time period. If a timeout is gen 
erated, the welcome screen is displayed in step 404. Other 
wise the controller displays a select bin display for the user 
in step 418, activates a timer in step 420 and waits for a user 
entry in step 422. If the user does not select a bin before the 
timer period expires, then control returns to the welcome 
screen in step 404. If the user selects a bin within the prede 
termined time period, the controller displays an enter pur 
chase S amount display in step 426 and activates a timer in 
step 428 for a user entry in step 430. If the purchase amount 
is not entered before the timer times out as indicated in step 
432, then control returns to the welcome screen in step 404. If 
the purchase amount is entered in time, as determined in step 
432, then a check is made in step 434 to determine if the card 
is inserted. If the card is not inserted, then control returns to 
the welcome screen in step 404. If the card (e.g. a Smart card, 
a debit card or a credit card) is inserted, then the card is 
charged in step 436 and a vending command or message is 
sent to the control unit 150 (FIG. 1) for the selected bin 140 
(FIG. 1) over the communication bus 130 (FIG. 1) as indi 
cated in step 438. According to an embodiment, a timer is 
activated in step 440 for timing the vending process. If the 
vending process is not completed before the timer times out, 
as determined in step 442, then an error condition is gener 
ated. As shown, the selected bin is disabled and the purchase 
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amount is refunded to the user in step 444 and a vending error 
is displayed in step 446. A goodbye Screen may also be 
displayed in step 450. If the vending process is completed 
within the predetermined period of time, then a vending con 
firmation is displayed in step 448 together with the remaining 
units. Step 448 is followed by the goodbye' screen in step 
450, and then the welcome screen in step 404. 
0130 Reference is next made to FIGS. 5A to 5C, which 
shows a control process executed or performed by the control 
unit 150 (FIG. 1) according to an embodiment of the inven 
tion and indicated generally by reference 500. For example, 
the control unit 150 may be implemented as a microprocessor 
or microcontroller operating under stored program control, 
e.g. firmware or software. 
0131. As shown in FIGS.5A to 5C, in response to a system 
boot (e.g. power on, or hard reset) in step 501, the control unit 
150 reads the command from the communication bus 130 
(FIG. 1) sent by the controller in the control panel 110 (FIG. 
1) in step 502 and checks if the associated bin 140 (FIG. 1) is 
attached or connected in step 504 If the bin 140 is not 
attached, the control unit 150 sends a message via the com 
munication bus 130 to the control panel 110. If the bin 140 is 
attached, then a check is made in step 508 to determine if the 
bin 140 is enabled. If the bin 140 is not enabled, then the 
control unit 150 sends a message to the control panel (step 
506) via the communication bus 130. If the bin 140 is enabled, 
then the control unit 150 checks if boxes are available as 
indicated by step 510. If boxes are not available, then the 
control unit 150 sends a message to the control panel (step 
506) via the communication bus 130. If boxes are available, 
then the control unit 150 dispenses (e.g. releases) a box in step 
512 and a check may be made in step 514 to determine if the 
box was successfully dispensed. Next in step 516, the control 
unit 150 reads the number of requested cycles. According to 
one embodiment, the quantity of product to be dispensed is 
measured in terms of cycles. Next in step 518, the control unit 
150 commences a dispensing cycle by enabling the driver (i.e. 
the motor driver 332 in FIG.3) and starting the motor rotating, 
for example, in a counter clockwise direction. The control 
unit 150 starts a timer in step 520 which provides a time-base 
for the dispensing cycle. An error condition is generated in 
step 524 if a limit switch is not reached before the timer times 
out, as determined in step 522. In response to the error con 
dition, the control unit 150 sends an error message to the 
control panel 110 via the communication bus 130 in step 534 
and the process is terminated with an error in step 536. If the 
limit switch is activated before the time-out, then the control 
unit 150 stops the motor in step 526, and a check is made in 
step 528 to determine if the number of cycles completed 
corresponds to the number of requested cycles. If not, the 
number of cycles completed is incremented in step 530 and 
the operations associated with steps 518 to 528 as described 
above are repeated. If the number of completed cycles corre 
sponds to the number of requested cycles, then the control 
unit 150 disables the motor driver 332 in step 530 and con 
firms the vending (or dispensing) operation in step 532, for 
example, by sending a message to the control panel 110 via 
the communication bus 130. 

0132 Reference is next made to FIG. 6, which shows in 
diagrammatic form a payment system for the system 100 
according to an embodiment of the invention. According to an 
embodiment, the payment system comprises a Smart card 
payment interface and a direct payment interface. In the con 
text of the present description, a Smart card comprises any 
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programmable card that has product inventory value (for 
example, stored in memory) for acquiring product from the 
system 100. Direct payment, on the other hand, comprises 
payment from a credit card or a debit card, or payment using 
cash or tokens. The tokens may be purchased from a token 
machine connected to the system 100 or a token machine 
associated with the use of the system 100. The direct payment 
interface may be further divided into cash mode and cashless 
payment mode. Cash mode utilizes cash payment in the form 
of coins and/or bills. Cashless mode comprises payment 
using credit cards, debit cards, and/or tokens. 
I0133. As described above, the control panel 110 (FIG. 1) 
includes a display with a keypad or a touch screen, indicated 
by reference 610 in FIG. 6. According to this aspect, the 
display/keypad 610 guides a user (e.g. a customer) through 
payment process choices or options, for example, a Smartcard 
purchase or a direct payment purchase. For direct payment 
from a credit card or debit card, the user's credit card or debit 
card is charged prior to the vending process. For a Smart card 
purchase, the purchase amount is taken directly from the 
user's Smart card. The balance on the Smartcardis determined 
before the transaction and then updated after the purchase. 
I0134. According to an embodiment the smart cards are 
purchased from a kiosk or an independent vendor with cash, 
credit card, debit card or tokens. According to another 
embodiment, the system includes an optional Smart card 
interface indicated by reference 620 in FIG. 6. The smart card 
interface 620 programs or writes an inventory value amount 
to a smart card and dispenses the Smart card to the user. The 
Smart card purchase may be charged to a user's credit card 
or other account. According to another aspect, the system, 
through the smart card reader interface 620, reads and dis 
plays the amount of creditor purchase value remaining on the 
card. 

0.135 Reference is next made to FIG. 7, which shows in 
schematic form a dispensing apparatus according to another 
embodiment of the present invention and indicated generally 
by reference 700. According to one aspect, the dispensing 
apparatus 700 is intended for interfacing and/or functioning 
with third-party binarrangement or configuration, as opposed 
to an integrated system, for example, as described above with 
reference to FIG. 1 according to an embodiment of the inven 
tion. For the exemplary embodiment depicted in FIG. 7, the 
third-party bin arrangement is indicated generally by refer 
ence 740. 

0.136. As shown in FIG. 7, the dispensing apparatus 700 
comprises a user interface control unit 710 and a system 
controller 720. The user interface control unit 710 is coupled 
to the system controller 720 via a control signal bus 730. 
According to an embodiment, the control signal bus 730 is 
implemented using a CANBUS configuration, for example, 
as described in more detail above. For the example depicted in 
FIG. 7, the third-party binarrangement is indicated generally 
by reference 702, and comprises a first group of motors 744 
(indicated individually by references 744-1 to 744-8) and bins 
746 (indicated individually by references 746-1 to 746-8) and 
a second group of motors 744 (indicated individually by 
references 744-9 to 744-16) and bins 746 (indicated individu 
ally by references 746-9 to 746-16). The bins 746-1 to 746-8 
and the motors 744-1 to 744-8 include an associated motor 
controller indicated by reference 742a. Similarly, the bins 
746-9 to 746-16 and the motors 744-9 to 744-16 include an 
associated motor controller 742b. As shown, a bus 750 (for 
example, a serial bus configuration) couples each of the motor 
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controllers 742a and 742b to the system controller 720. For 
the exemplary configuration depicted in FIG. 7, each of the 
motor controllers 742a, 742b controls eight (8) motors 744, 
respectively, indicated individually as 744-1 to 744-8 and 
744-9 to 744-16. It will be appreciated that the number of 
motor controllers 742 and/or individual motors 744 can be 
expanded or comprise other configurations or arrangements. 
According to an embodiment, the motors 744 comprise servo 
motors, and each motor is operatively coupled to a dispensing 
mechanism on the bin 746 and response to control signals 
from the motor controller 742, the motor 744 actuates the 
dispensing mechanism to dispense product from the bin 746. 
A dispensing mechanism according to an embodiment of the 
invention is described in more detail below. 
0.137 As also shown in FIG. 7, a container dispenser 760, 

i.e. a cup dropper, is provided to work with the third-party 
apparatus 702. A container dispenser or cup dropper accord 
ing to an embodiment of the invention is described in more 
detail below with reference to FIGS. 9 and 10. The cup 
dropper 760 is operatively coupled to the system controller 
720 and the system controller 720 is configured, for example, 
in Software or firmware, to generate control signals to control 
the operation and functions associated with the cup dropper 
760. In the context of the present description, the third-party 
dispensing apparatus 702 utilizes a single cup dropper 760 
which is configured to provide cups or containers (indicated 
by reference 762 in FIG.7) for all of the product bins 746, and 
is operatively coupled to the output of each of bin 746 in 
known manner, for example, using a chute or piping arrange 
ment (indicated generally by reference 770 in FIG. 7) which 
carries product released from the bin 746 to a chute (indicated 
by reference 772 in FIG. 7) that releases the product into the 
dropped cup or container 764. A container dispenser, i.e. cup 
dropper, 760 according to an embodiment of the invention is 
described in more detail below with reference to FIGS. 9 and 
10. 

0138 According to an embodiment, the user interface 
control unit 710 includes a programmable controller device, 
for example, a microprocessor or microcontroller, and is con 
figured to operate under the control of software and/or firm 
ware to provide the user interface functions and operability, 
for example, as described above. 
0.139. In accordance with a CANBUS implementation for 
the control signal bus 730, the user interface control unit 710 
is configured to generate and send a vend signal (i.e. com 
mand) to the system controller 720. The vend command com 
prises an identifier or ID field and a bin number field (i.e. 
corresponding to the selected product). The system controller 
720 is configured to receive the vend command and decode 
the vend command to generate a signal to actuate the cup 
dropper 760 to drop a cup or container 762 for receiving the 
product. The system controller 720 is also configured to gen 
erate one or more actuation commands for controlling the 
functioning of the motor controller(s) 742 associated with the 
product or products to be dispensed. According to an embodi 
ment, the actuation command comprises five (5) or six (6) 
bytes and is transmitted via the serial bus 750 to each of the 
motor controllers 742. The actuation command comprises the 
following format: 

0140 first byte—comprises a synchronization byte 
which is the same for all messages, and according to an 
implementation comprises 0x80 

0141 second byte identifies the type of controller, 
and according to an implementation comprises 0x01 
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0.142 third byte—comprises a command byte which 
provides an operation instruction for the motor control 
ler 

0.143 fourth byte identifies the motor associated with 
the bin container for the selected product; and according 
to an embodiment is configured to select 128 motors/ 
bins, i.e. 0 to 128 

0.144 fifth & sixth bytes—contains data for the motor 
controller to control the selected motor; according to an 
embodiment, the data includes motor speed, range and 
position 

According to an embodiment and as described above, each of 
the motor controllers 742 is configured to control eight (8) 
motors 744 and the bin 746 associated with the respective 
motor 744. The motor controllers 742 are configured to 
receive commands from the system controller 720 via the 
communication bus (i.e. serial bus) 750 and generate control 
signals to control the operation of the associate motor 744 in 
the actuation of the bin 746. According to an embodiment, the 
control signal generated by the motor controller 742 com 
prises a pulse width modulated (PWM) activation signal. In 
response to the activation signal, the motor 744 (e.g. servo 
motor) opens and closes the dispensing mechanism in the bin 
746. According to an embodiment, each opening and closing 
of the dispensing mechanism by the motor 744 comprises a 
dispensing cycle and result in a measure amount or Volume of 
a product being dispensed or released from the bin 746. 
According to another embodiment, the motor 744 is config 
ured under the control of the motor controller 742 to actuate 
the dispensing mechanism and dispense product based on a 
time-interval. According to another embodiment, the dis 
pensing apparatus is configured with a measurement device 
and motor 744 is configured under the control of the motor 
controller 742 to actuate the dispensing mechanism to dis 
pense product on the basis of weight, Volume, product count, 
or some other measured parameter. 
(0145 Reference is next made to FIG. 8, which shows a 
dispensing mechanism according to an embodiment of the 
invention. The dispensing mechanism is indicated by refer 
ence 810 and is operatively coupled to a bin indicated by 
reference 830. The bin 830 holds product 832 to be dispensed 
and is configured as a 'gravity-fed bin and comprises a 
sloped orangled plate or bottom 834. The dispensing mecha 
nism 810 comprises a dispensing member 812 is coupled 
through a pivotable or ball link814 to an actuator rod824. The 
dispensing member 812 is movable between a closed position 
(as shown in FIG. 8) and an open position in response to 
movement of the actuator rod 824. In the closed position, the 
dispensing member 812 prevents product 832 from being 
released, i.e. dispensed, from the bin 830. In the open posi 
tion, the dispensing member 812 allows product 833 to be 
dispensed from the bin 830. The product 833 may be released 
directly into a container or routed to a dispensing chute posi 
tioned away from the bin 830. 
0146 According to the embodiment depicted in FIG. 8, 
the actuation rod 824 is actuated by a servo motor 820 (i.e. 
corresponding to the motor 744 depicted in FIG. 7). As 
shown, the servo motor 820 includes a spindle 822 which is 
coupled to an arm 826, and one end of the arm 826 is coupled 
or connected to the other end of the actuator rod 824 through 
pivotable or ball link indicated by reference 828. In operation, 
the servo motor 820 responds to control signals (i.e. from the 
associated motor controller 742 in FIG. 7) to move the spindle 
822 and the arm 826 between an open and a closed position. 
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The movement of the spindle 822 is transferred to the actuator 
rod 824 through the link 828 and the dispensing member 812 
is moved between the open and closed positions. According 
to another embodiment, a linear actuating device (not shown) 
is used in place of the servo motor 820 to move the dispensing 
member 812 between the open and closed positions. 
0147 Reference is next made to FIGS. 9(a) and 9(b), 
which show a container or cup dropper mechanism according 
to an embodiment of the invention and indicated generally by 
reference 900. The container mechanism 900 is configured to 
drop containers, e.g. cups, for catching or holding product 
dispensed from one or more of the bins. For example, the cup 
dropper 760 in FIG.7 may be implemented with the container 
dropper mechanism 900. 
0148. As shown in FIGS. 9(a) and 9(b), the container 
dropper mechanism 900 comprises a top plate or member 
910, a bottom plate or member 920, first and second augers 
930 (indicated individually by reference 930a and 930b), and 
a motor 940. The augers 930 are operatively coupled to the 
motor 940 by a belt 950 and are turned when the spindle of the 
motor 940 moves the belt 950. As shown, the container drop 
per mechanism 900 includes a belt tension device or mecha 
nism 960 for controlling the tension in the belt 950. 
0149. As shown in FIG.9(a), the top plate 910 includes an 
opening indicated by reference 912. The opening 912 
receives the containers, i.e. the containers are loaded or 
stacked vertically into the opening 912. For round cups or 
containers, the opening 912 has a corresponding round shape. 
As shown, each of the augers 930a and 930b slightly protrude 
into the opening 912 of the top plate 910. An auger according 
to an embodiment of the present invention is described in 
more detail below with reference to FIGS. 10(a) to 10(d). 
Each of the augers 930 includes a spiral threaded portion 1020 
(FIG. 10) which catches the rim of a container. According to 
another aspect, the auger 930 includes a thread spacing 1021 
(FIGS. 10(b), 10(c)) which substantially matches the gap 
between the containers in the stack. The augers 930 are turned 
by the motor 940 and the belt 950 (for example, in response to 
a drop container command issued by the system controller 
720 (FIG.7)), and the threaded portion 1020 of the augers 930 
catches or grabs the rim of the container and feeds (or pulls) 
the container down through the opening 912 and the container 
is released once the rim passes the threaded portion. 
0150. According to an embodiment, the belt 950 com 
prises a toothed timing belt and is synchronized to turn the 
augers 930. According to another embodiment, the augers 
930 are turned by another type of mechanism, for example, a 
linear actuator. According to another embodiment, the augers 
930 are manually actuated, for example, by a handle or a 
plunger mechanism. 
0151 Reference is next made to FIGS. 10(a) to 10(d), 
which show an auger 1000 according to an embodiment of the 
present invention. As shown, the auger 1000 comprises a 
spindle or shaft 1010 and a threaded portion 1020. The 
threaded portion 1020 comprises a spiral thread 1022. The 
spiral thread 1022 has a spacing or pitch 1024 which is based 
on the thickness or size of the rim on the containers. As the 
augers 1000 are rotated (for example, as described above with 
reference to FIG. 9), the container at the bottom of the stack 
reaches the bottom or end of the spiral thread 1022, as indi 
cated by reference 1023 in FIG.10(b), and the rim is no longer 
engaged thereby allowing the container to fall from the dis 
penser. 
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0152. According to another aspect, the bottom or final 
thread 1026 on the auger 1000 is configured with an increased 
curvature or slope indicated by reference 1028. The increased 
curvature or slope 1028 functions to overcome the attractive 
force between the bottom container and the other containers 
in the stack. In operation, as the auger 1000 is turned, the 
increased curve 028 along the bottom edge of the bottom or 
final thread 1026 functions as a wedge between the bottom 
container and the second-last container which is still 
restricted or engaged by the spiral thread 1022 in the auger 
1OOO. 

0153. According to an embodiment, one container is dis 
pensed or released for each rotation of the augers 1000. 
According to another embodiment, a sensor may be config 
ured to provide an output signal to the motor controller indi 
cating a complete rotation of the auger 1000. According to 
another aspect, the length of the treaded portion 1020 may be 
adjusted to vary the number of cups or containers that are 
engaged by the augers 930. 
0154 Reference is next made to FIGS. 11 and 12, which 
show a dispensing wheel according to an embodiment of the 
invention and indicated generally by reference 1100. The 
dispensing wheel 1100 is configured to rotate and dispense 
product carried in one or more compartments in the wheel 
1100. According to an embodiment, the compartments in the 
dispensing wheel 1100 are configurable. The dispensing 
wheel 1100 may be used in conjunction with a bin configu 
ration, for example, as described below with reference to FIG. 
13. 

(O155 As shown in FIG. 11, the dispensing wheel 1100 
comprises an outer or outside rim 1110 and a hub 1120. The 
rim 1110 is connected or coupled to the hub 1120 by a pair of 
members indicated generally by reference 1130. The dispens 
ing wheel 1100 is configurable into multiple compartments 
with the use of one or more partitions 1140. As shown in FIG. 
11(a), the dispensing wheel 110 is configured with three 
compartments, indicated by references 1150a, 1150b and 
1150c, respectively. By removing the partition 1140, the dis 
pensing wheel 110 is configured with two partitions. Or with 
the addition of two or more partitions 1140, the dispensing 
wheel 1100 is configured with multiple compartments. 
0156 The dispensing wheel 1100 is mounted on a shaft 
1170 (FIG.11(b)) and positioned between atop plate 1200 (as 
shown in FIG. 12(a)) and a bottom plate 1250 (as shown in 
FIG. 12(b)). The shaft 1170 includes one or two keys 1172, 
which lock the dispensing wheel 1100 on the shaft 1170 and 
allow the rotational force applied to the shaft 1170 to be 
transferred to the dispensing wheel 1100. The rotational force 
for the shaft 1170 is generated by a motor (not shown) which 
can be controlled in a manner as described above. As shown 
in FIG. 12(a), the top plate 1200 includes an opening 1210 
which generally corresponds to the dispensing wheel 1100. 
The top plate 1200 allows product to be fed into the compart 
ment(s) on the dispensing wheel 1100, typically through the 
force of gravity (for example, as described in more detail 
below with reference to FIG. 13). When a compartment is 
filled, the product stops flowing into the compartment, and as 
the dispensing wheel 1100 turns product from the bin enters 
the other compartments 1150. The top plate 1200 also 
includes a partition access slot 1220. The partition access slot 
1220 allows one or more partitions or dividers 1140 (FIG. 
11(b)) to be inserted into the dispensing wheel 110 to define 
or configure multiple compartments 1150 (FIG. 11(a)). As 
shown in FIG. 12(b), the bottom plate 1250 includes an open 
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ing 1260, which is configured to allow product captured in or 
more compartments 1150 in the dispensing wheel 110 to be 
released or dispensed directly into a container or onto a chute 
coupled to a container or some otherform of product handling 
device or mechanism. 

(O157. As shown in FIGS. 11(a) and 11(b), the outer rim 
1110 and the hub 1120 are configured with corresponding 
slots or grooves indicated by references 1112 and 1122. 
respectively. As shown in FIG. 11(d), each of the partitions 
1140 comprises a rim engaging end 1142, a hub engaging end 
1144, and a divider section 1146. The rim engaging end 1142 
is configured to lock or snap-fit into one of the slots 1112 on 
the rim 1110. Similarly, the hub engaging end 1144 is con 
figured to lock or snap-fit into one of the slots 1122 on the hub 
1120. For example and as depicted in FIG.11(b), the partition 
1140 is inserted into rim slot 1112a and hub slot 1122a to 
form the compartments 1150b and 1150c. The partitions 1140 
are further secured in place by the close proximity of the top 
plate 1200 (FIG. 12(a)) and the bottom plate 1250 (FIG. 
12(b)). As described above, the partition access slot 1220 in 
the top plate 1200 (FIG. 12(a)) allows for the insertion and 
removal of individual partitions 1140 from the dispensing 
wheel 1100. 
0158 Referring again to FIG. 11(d), the partition 1140 
may include according to an embodiment a tab indicated by 
reference 1148. The tab 1148 extends through the slot 1112 in 
the outer rim 1110 as indicated by reference 1160 in FIGS. 
11(a) and 11(b). The tab 1148 is configured to actuate a limit 
switch (not shown) coupled to the system controller 720 
(FIG. 7) and thereby provide a signal indicating the position 
of the dispensing wheel 1100, which may be used to control 
the stopping of the motor/dispensing wheel 1100 for each 
dispensed portion of product. 
0159 Reference is next made to FIGS. 13(a) to 13(c), 
which show a baffle configuration for a product bin according 
to an embodiment of the present invention. The baffle con 
figuration is indicated generally by reference 1300 and com 
prises a primary baffle 1310 and a secondary baffle 1320. The 
embodiment depicted in FIG. 13 is configured for a rectan 
gular bin that holds a bulk product. The primary baffle 1310 
holds most of the weight of the bulk product contained in the 
bin and is held in place by cross-members or Support mem 
bers 1340a, 1340b and 1340c. As the primary baffle 1310 
holds most of the bulk product, excessive weighting of the 
dispensing wheel 1100 (and the resultant friction which can 
impede or jam/prevent the turning of the wheel) is alleviated. 
The cross-members 1340 also serve to transfer weight of the 
bulk product from the primary baffle 1310 to the bin structure. 
0160. As shown in FIG. 13(b), the arrangement of the 
primary baffle 1310, the secondary baffle 1320 and the cross 
members 1340a and 1340b form a compartment or chamber 
1330 for receiving bulk product from the main compartment 
of the bin. As shown in FIGS. 13(b) and 13(c), the primary 
baffle 1310 includes a cut-out or opening indicated by refer 
ence 1312. The cut-out 1312 is sufficiently large enough so 
that product can freely flow down the slope of the primary 
baffle 1310 and the secondary baffle 1320 and fall into the 
chamber 1330. As also shown in FIG. 13(b), the compartment 
1330 includes an opening 1340 which allows product to be 
released to a dispensing mechanism. According to an embodi 
ment, the baffle configuration 1300 is configured with a dis 
pensing wheel 1100 as described above (FIG. 11), and the 
opening 1340 is aligned with the opening 1210 in the top plate 
1200 (FIG. 12). 
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0.161 According to an embodiment, the primary baffle 
1310 is configured at an angle of approximately 15 degrees, 
and the secondary baffle 1320 is configured at an angle of 
approximately 24 degrees. The slope of the secondary baffle 
1320 directs the product toward the opening 1340 (i.e. dis 
pensing wheel) so that the product does not get stuck on the 
bottom surface or ledge in the compartment 1330. According 
to another aspect, a Sweep (for example, vertically mounted 
springs) may be provided above the dispensing mechanism to 
prevent the collection of excessive product. 
0162 According to another aspect, the primary baffle 
1310, the secondary baffle 1320 and/or cross-members 1340 
are configured to be detachable and/or removable to facilitate 
dismantling and/or cleaning. 
0163 While embodiments of the present invention are 
described in the context of dispensing and/or vending bulk 
candy products (e.g. unwrapped candy, wrapped candy, mini 
chocolate bars, etc.), it is to be appreciated that the apparatus 
and methods according to the present invention comprise the 
dispensing and/or vending of other types bulk products, 
including, pet food, coffee, pasta, nuts, fasteners, such as 
bolts, nuts, screws, electrical connectors, nails, hardware 
items. Such as washers, etc., toy balls, toy cars, etc. In accor 
dance with an embodiment, the apparatus and methods 
according to the present invention are suitable for dispensing 
and/or vending bulk goods having an individual piece sizes 
ranging from approximately 0.1 cubic inch to approximately 
12 cubic inches. According to one embodiment, bulk prod 
ucts are purchased, dispensed or otherwise acquired based on 
weight. According to another embodiment, bulk products are 
purchased, dispensed or otherwise acquired based on Volume. 
According to another aspect, the price point for purchases of 
a bulk productis set according to the quantity or Volume being 
purchased. For example, machine Screws can be priced at 
S0.20/screw for quantities of 1 to 10, and priced at S0.18/ 
screw for quantities of 11 to 20. 
0164. The present invention may be embodied in other 
specific forms without departing from the spirit or essential 
characteristics thereof. Certain adaptations and modifications 
will be obvious to those skilled in the art. Therefore, the 
presently discussed embodiments are considered to be illus 
trative and not restrictive. 

What is claimed is: 
1. A system for dispensing a bulk product, said system 

compr1S1ng: 
one or more bins, each for holding a bulk product; 
an interface for receiving a user request for one of said bulk 

products; 
a controller for dispensing the requested bulk product from 

the associated bin in an amount based on said user 
request. 

2. The system as claimed in claim 1, further including a 
payment interface for accepting payment from the user. 

3. The system as claimed in claim 2, wherein said payment 
interface includes a card reader for accepting a card and said 
card storing a credit value for making one or more acquisi 
tions of said bulk products up to the credit value stored on said 
card. 

4. A method for dispensing bulk products from one or more 
bins, said method comprising the steps of 

receiving a bulk product selection from a user; 
receiving a bulk product dispensing amount from the user; 
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enabling the bin containing the selected bulk product; and 
dispensing the selected bulk product from the enabled bin 

in the amount specified by the user. 
5. The method as claimed in claim 4, further including the 

step of receiving a payment from the user prior to dispensing 
the selected bulk product. 

6. The method as claimed in claim 5, further including the 
step of setting a price for the selected bulk product based on 
the amount specified by the user. 

7. A system for dispensing a bulk product, said system 
comprising: 

a controller, said controller including a user interface; 
one or more bins, each for holding a type of bulk product, 

and each of said bins including a control unit; 
a communication bus for communicatively coupling said 

controller with the control units of each of said bins; 
said controller being responsive to an input from a user and 

generating one or more control commands for dispens 
ing an amount of bulk product from one of said bins, 
wherein said dispensed amount is based on the user 
input. 

8. An apparatus for dispensing one or more bulk products, 
said bulk products being contained in one or more bins, each 
of the bins including a dispensing mechanism and the dis 
pensing mechanism being operatively coupled to a controller, 
said apparatus comprising: 

an interface configured for receiving a user request for one 
of the bulk products and generating one or more signals 
representative of said user request; 

a control unit operatively coupled to said interface for 
receiving said one or more representative signals, and 
said control unit being configured for generating one or 
more controls signals based on said one or more repre 
sentative signals; 

said control unit including an interface for operatively cou 
pling to the one or more controllers and being configured 
for sending one or more control signals to one or more of 
the controllers; and 

the one or more controllers being responsive to said one or 
more control signals to dispense the bulk product from 
the bin based on said user request. 

9. The apparatus as claimed in claim 8, further including a 
container dropper comprising an opening for receiving one or 
more containers, at least one auger component positioned 
adjacent to said opening and including a threaded portion for 
engaging said one or more containers, a motor operatively 
coupled to said at least one auger, and said motor being 
configured for turning said auger in response to one or more 
container dropper control signals received from said control 
unit. 

10. The apparatus as claimed in claim 9, wherein the 
threaded portion of said auger includes a lower thread, and 
said lower thread includes a relief portion to facilitate release 
of said containers. 

11. A bin for holding a bulk product and suitable for use 
with a dispensing apparatus, said bin comprising: 

a housing: 
a primary baffle for Supporting the bulk product, said pri 
mary baffle being mounted inside said housing, said 
primary baffle being configured at a downwardly slop 
ing angle, and having an opening at a lower portion; 

a secondary baffle mounted inside said housing, said sec 
ondary baffle being configured at a downwardly sloping 
angle and adjacent to said opening; and 
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a lower compartment adjacent said secondary baffle, said 
lower compartment having an opening for releasing bulk 
product from said secondary baffle to a dispensing 
mechanism. 

12. The bin as claimed in claim 11, further including a 
cross-member for Supporting said primary baffle and trans 
ferring the weight of the bulk product to said housing. 

13. The binas claimed in claim 11, wherein said dispensing 
mechanism comprises a dispensing wheel, said dispensing 
wheel having one or more compartments receiving and hold 
ing a portion of the bulk product. 

14. The binas claimed in claim 11, wherein said dispensing 
mechanism comprises a dispensing member operatively 
coupled to an actuator, said actuator being configured to be 
responsive to one or more control signals to move said dis 
pensing member between an open position and a closed posi 
tion. 

15. The bin as claimed in claim 14, wherein said actuator 
comprises one of a servo motor and a linear actuator. 

16. A dispensing wheel for use with a bulk product dis 
pensing apparatus, said dispensing wheel comprising: 

an outer rim; 
a longitudinal member spanning across the rim and includ 

ing a hub; 
said outer rim having a plurality of slots for receiving one 

end of a partition member, and 
said hub having a plurality of slots for receiving another 

end of said partition member. 
17. The dispensing wheel as claimed in claim 16 further 

including one or more of said partition members, each of said 
partition members being mounted in corresponding slots on 
said hub and said outer rim, and each of said mounted parti 
tion members defining a compartment for receiving bulk 
product. 

18. The dispensing wheel as claimed in claim 16, wherein 
the end of said partition member includes a tab, said tab 
extending beyond the slot in said outer rim and providing an 
actuator for a limit switch. 

19. The dispensing wheel as claimed in claim 17, wherein 
said longitudinal member comprises first and second spoke 
members. 

20. A container dropper suitable for use with a bulk product 
dispensing apparatus, said container dropper comprising: 

a first member having an opening for receiving one or more 
containers; 

a second member, and said second member Supporting at 
least one auger component positioned adjacent to said 
opening: 

said at least one auger component including a threaded 
portion for engaging said one or more containers; and 

a motor operatively coupled to said at least one auger, and 
said motor being configured for turning said auger in 
response to one or more container dropper control sig 
nals. 

21. The apparatus as claimed in claim 20, wherein the 
threaded portion of said auger includes a lower thread, and 
said lower thread includes a relief portion to facilitate release 
of said containers. 

22. The apparatus as claimed in claimed in claim 21, 
wherein said at least one auger comprises a first auger and a 
second auger, and said first and said second augers being 
positioned Substantially opposite each other and adjacent said 
opening. 


