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(57) ABSTRACT 

A method of promoting a product or a brand in a retail store, 
or of promoting customer loyalty comprises the steps of 
analysing data determined at a point of sale relating to 
purchases by a customer, e.g. data from a bar-code scanner, 
to determine Whether a customer has purchased a particular 
product or brand or has purchased products equalling or 
exceeding a predetermined value and, if this is the case, 
entitling the customer to participate in a prize/bonus ticket 
game con?gured as a game of chance, conducting a game of 
chance based on a predetermined Win table having a speci 
?ed number of predetermined Winning numbers each asso 
ciated With a bonus or prize and a further number of no Win 
stops, i.e. numbers Which are not Winning numbers, and in 
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METHOD AND AN APPARATUS FOR 
PROMOTING A PRODUCT OR BRAND 

[0001] The present invention relates to a method of pro 
moting a product or a brand in a retail store, to a method of 
promoting customer loyalty to a retail store or chain of stores 
or sales outlet, to apparatus for use in such methods and to 
alternative uses of such apparatus. 

[0002] A Wide range of promotional concepts are knoWn 
and used in retail stores and sales outlets for speci?c 
products, such as a stand dedicated to the sale of a particular 
range of products, for example ties, in an airport. 

[0003] Advertisements range from static advertising 
boards to illuminated or highlighted advertisements and to 
advertisements With mobile features aimed at capturing the 
attention of customers in a store or at a sales outlet. 

[0004] The advertisements are sometimes directed to a 
single product, or to a brand of products, and sometimes take 
the form of advertising by a retail store on its oWn behalf, 
frequently coupled With price reductions or the like. 

[0005] It is also knoWn for retail stores to reduce the price 
of certain articles for a certain period in the day, a so-called 
happy hour. 

BRIEF DESCRIPTION OF THE INVENTION 

[0006] It is an object of the present invention to provide 
improved methods of promoting a product or a brand in a 
retail store and customer loyalty to a retail store or chain of 

stores, as Well as apparatus for carrying out the method, 
Which provide the customers With more incentive to pur 
chase speci?c products or brands or to remain loyal to a 
particular store or chain of stores or sales outlet. 

[0007] It is a further object of the present invention to 
provide methods and apparatus for motivating customers to 
take speci?c purchase decisions. 

[0008] It is a yet further object of the present invention to 
make shopping more exciting for customers. 

[0009] It is a further object of the invention to apply these 
promotion and advertising methods to the World of e-com 
merce by a multi-media version of the apparatus. 

[0010] It is a yet further object of the invention to provide 
methods and apparatus of the above kind Which are particu 
larly suited to the Way retail stores and chains of stores are 
organised and Which relieves the management of such retail 
stores or chains of administrative effort in connection With 
the promotion activity. 

[0011] It is a further object of the present invention to 
provide apparatus of a general type Which can be used not 
only for the above purposes, but also for the issue of lottery 
tickets or other forms of tickets and Which can be con?g 
ured, for example, as a gaming machine. 

[0012] Other objects and advantages of the invention Will 
become apparent from the folloWing description. 

[0013] In order to satisfy the above objects there is pro 
vided, in accordance With a ?rst aspect of the invention, a 
method of promoting a product or a brand in a retail store 
comprising the steps of analysing data determined at a point 
of sale relating to purchases by a customer, e.g. data from a 
bar-code scanner, to determine Whether a customer has 
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purchased a particular product or brand or has purchased 
products equalling or exceeding a predetermined value and, 
if this is the case, entitling the customer to participate in a 
priZe/bonus ticket game con?gured as a game of chance, 
conducting a game of chance based on a predetermined Win 
table having a speci?ed number of predetermined Winning 
numbers each associated With a bonus or priZe and a further 
number of no Win stops, i.e. numbers Which are not Winning 
numbers, and in the case of a Win, issuing to the customer 
a lottery ticket Which is a Winning ticket associated With the 
product or product range. 

[0014] The invention is thus based on the concept that the 
promotion of a particular product or brand of products can 
be made more exciting for the customer and more effective 
because of enhanced customer interest if the customer is 
entitled, on purchasing a product or brand, to participate in 
a game of chance Which give the opportunity for the 
customer to Win a priZe, With the validation of priZes taking 
place via a type of lottery ticket. 

[0015] The invention has recognised that many customers 
purchase scratch card type lottery tickets at points of sale, 
for example at cash tills of supermarkets or large stores and 
engage, of their oWn volition, in games of chance. The 
present invention has recognised that this type of behaviour 
can be used to great effect as an advertising medium, not just 
promoting the interests of the lottery company, but also 
basically the interests of any manufacturer of any product or 
brand or, as Will be seen later, the sales promotion of a store 
or chain of stores or indeed of any sales outlet, be it a tie 
shop in an airport or a newspaper shop on the corner. 

[0016] More speci?cally, general advertising can be car 
ried out so that a customer is aWare that purchase of a 
particular product or brand may entitle him to participate in 
a game of chance. Even if the customer is aWare that such 
promotion is running he may, of his oWn volition, purchase 
the relevant brand or product. At the point of sale customer 
purchases Will normally be scanned by a barcode scanner. 
Information on the identity of the products purchased is thus 
available to a computer system through the barcode scanner. 
Thus, the information produced by the barcode scanner can 
be interrogated to see Whether the customer has purchased a 
particular product or brand, or products equalling or exceed 
ing a predetermined value and, if this is the case, can trigger 
a signal Which entitles the customer to participate in a 
priZe/bonus ticket game con?gured as a game of chance. 

[0017] The fact that the customer is entitled to participate 
in such a game of chance, as a result of his purchases, can 
be signalled to the customer, and indeed to other customers 
in a retail store or sales outlet in a Wide variety of Ways, and 
in particular by the step of operating at least one display or 
advertisement associated With the product or brand. The 
game of chance is conducted on the spot and a decision is 
made, also on the spot, as to Whether the customer has Won 
or lost. If the result is a loss, that is the end of the game and 
no ticket is issued. In the event of a Win a ticket is issued to 
the customer giving details of the Win. The issue of a 
Winning ticket can again be coupled to the operation of at 
least one display or advertisement associated With the prod 
uct or brand. Again this is intended to promote customer 
aWareness of the promotion that is running and to encourage 
other customers to purchase the products and thus to par 
ticipate in the game of chance and have the possibility of a 
Wm. 
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[0018] The Win associated With the game of chance is 
recorded on the ticket, Which can itself be con?gured as a 
scratch card ticket (but must not be so con?gured) and thus 
the customer is immediately able to check What he has Won 
at the point of sale. Frequently, the Win Will simply be a 
small Win, such as a small rebate on the purchases made by 
the customer, or a small sum of money, or the entitlement to 
purchase more of the article concerned at half price or 
something of this nature. Such small Wins Will usually be 
paid out by the retail store or sales outlet on the spot. 

[0019] When the Winning ticket is associated With a high 
Win, for example a television set, or a motorcar or a foreign 
holiday, then the customer Will normally be expected to send 
the ticket to a company responsible for payment of the Win. 

[0020] By applying codes to the Winning tickets, for 
example a barcode, it is possible for the company respon 
sible for payment of the Win, to check that the Winning ticket 
is indeed a valid Winning ticket and not a forgery. Clearly the 
priZe is only transferred to the customer When the ticket has 
been authenticated. 

[0021] Because a customer learns of his Win at the point of 
sale, the excitement associated With a Win Will be apparent 
to other customers, particularly When a major Win is 
involved. It Will thus, on the one hand, motivate these other 
customers to participate in the promotion, or Will at least 
enhance the chances of them remaining loyal to the store or 
sales outlet Where such a promotion is running. At the very 
least, the air of excitement Will help convert the shopping 
activity from a frequently dreary task to a more exciting 
prospect. 

[0022] In a similar manner it is possible for a retail store 
or chain of stores to use similar techniques for promoting 
their oWn sales activities. Thus, an advertising campaign on 
behalf of a store or chain of stores, or indeed on behalf of any 
sales outlet, can be con?gured by the store, or chain of 
stores, or sales outlet, or by their management, or by 
advertising consultants, such that a Whole range of different 
inputs can trigger a game of chance for a customer. 

[0023] Thus, according to a second aspect of the inven 
tion, there is provided a method of promoting customer 
loyalty to a retail store, or chain of stores, or sales outlet 
comprising the steps of analysing data determined at a point 
of sale relating to purchases by a customer, e.g. data from a 
bar-code scanner, to determine Whether the customer has 
purchased a predetermined article or an article having a 
predetermined value or articles having a total value equal to 
or exceeding a predetermined value and, if this is the case, 
entitling the customer to participate in a priZe/bonus ticket 
game con?gured as a game of chance, conducting a game of 
chance based on a predetermined Win table having a speci 
?ed number of predetermined Winning numbers each asso 
ciated With a bonus or priZe and a further number of no Win 
stops, i.e. numbers Which are not Winning numbers and, in 
the case of a Win, issuing to the customer a ticket Which is 
a Winning ticket entitling the customer to a bonus or priZe. 

[0024] Accordingly, the purchase by a customer of any 
article, or an article having a predetermined value, or articles 
having a total value equal to or exceeding a predetermined 
value, can for example be detected by a bar scanner, or 
otherWise, and recognised as the entitlement to participate in 
a game of chance, Which then runs in the same Way as 
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described above. In addition, in retail stores or chains of 
stores Which issue cards to their customers, for example as 
loyalty cards or points cards in connection With a purchase 
incentive scheme, or as credit cards, the customer card can 
be scanned and can itself trigger a game of chance, simply 
on the basis that the customer is a loyal customer. If the 
customer card is of a kind enabling the storage of data 
relating to previous purchases, then the entitlement to par 
ticipate in a game of chance can be made dependent on the 
stored data relating to the previous purchases by the cus 
tomer. Particularly valuable customers can be reWarded in 
various Ways, such as, for example, the possibility of par 
ticipating in several games of chance, or by modifying the 
rules of the game of chance so that a loyal customer has a 
higher chance of Winning. 

[0025] It is a particularly important concept of the present 
invention that the method and apparatus used for carrying 
out the method can be set up in a Way Which is, on the one 
hand, compatible With normal business activity in a retail 
store or outlet and, on the other hand, involves a high degree 
of security With little administrative effort on behalf of the 
management of the retail store or sales outlet. Moreover, it 
is important to achieve a high level of operational reliability. 

[0026] This can in particular be achieved, in accordance 
With a further aspect of the invention, by the use of a ticket 
dispenser for a game of chance comprising a housing, a 
space Within said housing for receiving a pack of tickets in 
any form, eg in fanfold form or in roll form, a dispensing 
mechanism for dispensing single tickets taken from said 
pack of tickets, an electronic control associated With the 
dispenser comprising stored information relating to said 
game of chance, a ticket reader for reading identi?cation 
information stored on said tickets, means for comparing said 
information With identifying information stored in said 
electronic control to check Whether the pack of tickets is a 
valid pack and/or Whether each ticket is a valid ticket and 
means for inhibiting said dispensing mechanism if said pack 
of tickets and/or an individual ticket is not a valid pack of 
tickets or a valid individual ticket respectively. 

[0027] It is particularly bene?cial if the electronic control 
includes a chipcard associated With the or each pack of 
tickets, With information being stored on the chipcard. 

[0028] Since the electronic control contains information 
identifying valid tickets, it is possible to check electronically 
that a valid pack of tickets is present in the ticket dispenser, 
that a full packet of tickets is dispensed and that no tickets 
are missing, Which could indicate tampering by a third party. 
A ticket Will only be issued When it is identi?ed by the 
softWare stored in the electronic control as a valid ticket. If 
the ticket dispenser is designed to issue a variety of tickets, 
for example tickets relating to a speci?c promotion from one 
shaft and normal lottery tickets from another shaft, then it is 
possible for the softWare to check that the person loading the 
tickets into the machine has put the correct tickets into the 
correct shaft. 

[0029] Moreover, it is possible for the softWare to check 
that the tickets that have been inserted into the ticket 
dispenser are those that are related to the advertising cam 
paign that is currently running and not, for example, tickets 
left over from last Week’s advertising campaign. The correct 
association of tickets to a speci?c advertising campaign is 
particularly important because each advertising campaign 
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can be con?gured differently. The manufacturing or sales 
company Will frequently Wish to approve the rules by Which 
the campaign Will be run, Which prizes Will be made 
available to the customers and the rules for the game of 
chance, for example hoW frequently a Win Will occur. 
Moreover, since the tickets are all Winning tickets, they Will 
normally be pre-printed With Wins relevant to the advertising 
campaign that is running. Fundamentally, it Would, hoWever, 
also be possible to print the nature of each Win on each ticket 
as it is issued, i.e. by means of a printer incorporated in the 
ticket dispenser. 

[0030] In addition to the tickets being associated With a 
particular advertising campaign the advertisements that are 
running in the retail store or at the sales outlet or point of sale 
Will also generally be con?gured to support the advertising 
campaign. Thus, multi-media devices present in the retail 
store or at the sales outlet may be programmed to shoW 
certain video ?lms or to display certain messages concerned 
With the advertising campaign. The electronic control is able 
to check Whether the advertising appropriate to the adver 
tising campaign is running and to inhibit the advertising if 
this is not the case, as Well as indicating to an operator that 
something is a miss. 

[0031] One particularly favourable aspect of the present 
invention is that it is possible to con?gure the ticket dis 
penser so that it is combined With an advertisement. For 
eXample the ticket dispenser can comprise a vertically 
extending structure serving as a mount for an interchange 
able advertisement such as an interchangeable transparency 
bearing the advertisement or an interchangeable mask, 
sculpture or hood Which is placed over the vertically eXtend 
ing structure and generally con?gured in a Way draWing 
attention to the product or brand or sales campaign that is 
running. By providing an electronic feedback from the 
respective advertisement to the electronic control it is pos 
sible for the electronic control to check that the correct 
advertisement is in place for the advertising campaign that 
is running. 

[0032] Means can also be provided for highlighting the 
advertisement, for eXample by the use of lights or movable 
elements or by audible means, and indeed such highlighting 
can be triggered either during speci?c time periods or 
Whenever the game of chance is Won or is being played. 

[0033] It is particularly favourable When the electronic 
control can be accessed from a point remote from the point 
of sale or place Where the ticket dispenser is located. 

[0034] For eXample, the electronic control can contain a 
connection to a data netWork, for eXample the Ethernet, to 
link the data netWork to the point of sale terminals and from 
there to the Wide area netWork of the chain of stores. For 
stores or points of sale not linked by a Wide area netWork, 
the data transfer can be effected by a Wireless modem 
typically used in portable phones and operating, e.g., in 
accordance With the knoWn GSM system. Accordingly, a 
company responsible for administering the advertising cam 
paigns and running the ticket dispensers can check from its 
of?ces Whether the ticket dispenser is installed correctly, i.e. 
With the correct tickets, With the correct advertising cam 
paign and carrying the correct sculptures or advertisements, 
and can indeed check Whether the ticket dispenser is oper 
ating correctly. Thus interrogation is possible, from a central 
location, of a Whole variety of ticket dispensers set up in a 
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Whole variety of different retail stores or points of sale and 
used to conduct different advertising campaigns at different 
times. 

[0035] Indeed, it is possible for the company administer 
ing advertising campaigns (Which can provide a service to 
advertising agencies employed by the manufactures of the 
products or brands being promoted, or by the chain of stores, 
or can itself be an advertising agency) to check that the 
correct campaign is running correctly at a Whole variety of 
remote installations. Should problems be found, the com 
pany running the apparatus Will run a service and can call the 
store and ask to correct the problem or send its operators to 
the retail store or sales outlet in question to put things right. 
Thus, the retail store or sales outlet is relieved of adminis 
trative efforts in connection With the advertising campaign, 
its role is basically reduced to one of making certain that the 
ticket dispenser is ?lled With the necessary packs of tickets 
and that the right advertising transparencies are in place. 

[0036] Because the usage of the tickets is monitored by the 
electronic control, the company administrating the apparatus 
or the advertising campaign can also ensure that the par 
ticular store alWays has an adequate supply of tickets. 

[0037] Moreover, because the store has electronic access 
to all the electronic data in the machine, it is also able to 
authenticate Winning tickets, by reference to a code applied 
thereto, to ensure that they are genuine Winning tickets and 
not fakes. 

[0038] It is considered particularly favourable When the 
ticket dispenser is con?gured such that it can receive at least 
?rst and second packs of tickets With the dispensing mecha 
nism being adapted to automatically change over from the 
?rst pack of tickets to the second pack of tickets When the 
?rst pack of tickets runs out. This design takes account of the 
fact that the cashier, Who Will normally be busy at the till, 
should not spend time replacing an empty pack of tickets 
With a full pack during his or her other duties. Thus, the 
reserve pack ensures that the re?lling of tickets can be done 
(storeWide) just once or only a feW times a day and that the 
dispensing mechanism does not run out of tickets unneces 
sarily. On changeover to the second pack an indicator on the 
dispensing mechanism Will inform the operator of the fact 
that another reserve pack must be put in the machine at the 
neXt round of re?lls. 

[0039] It is particularly preferable When the ticket dis 
penser is used in combination With a point of sale including 
a cash till, a bar scanner for scanning barcodes on items 
purchased by a customer and When means are provided for 
transmitting information betWeen the cash till and/or the bar 
scanner and the ticket dispenser. This means for transmitting 
information can comprise a data netWork and an electronic 
interface or a radio or infrared link. 

[0040] In an arrangement of this kind a conveyor belt or 
other transport mechanism is provided alongside the cash till 
for conveying items purchased by a customer past a cashier 
seated at the cash till, With said ticket dispenser being 
provided behind said cashier When said cashier is seated at 
said cash till optionally at a position in line With said 
conveyor belt, Wherein the front top part of the ticket shaft 
of said dispenser can be sWung doWn into a horiZontal 
position, the ticket loading position, in Which access is 
provided for the loading of both ticket packets. 
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[0041] An arrangement of this kind permits the ticket 
dispenser to be installed at a position adjacent the cash till 
Where it does not hinder the cashier’s normal Work and 
ensures that the associated advertising carried by it is Within 
the ?eld of vieW of the particular customer and other 
customers Waiting at or in the vicinity of the point of sale. 

[0042] Also in accordance With the invention there is 
provided a particularly preferred ticket dispenser adapted to 
automatically change over from a ?rst pack of tickets to a 
second pack of tickets Wherein each said pack of tickets 
comprises a continuous Web of tickets, Wherein a conveyor 
roll is provided in said ticket dispenser and eXtends trans 
versely to a Web conveying direction, Wherein a ?rst Wall 
means is provided at one side of said conveyor roll and 
de?nes With said conveyor roll a ?rst passage for conveying 
a ?rst Web of tickets belonging to said ?rst pack of tickets, 
Wherein a second Wall is provided at an opposite side of said 
conveyor roll and de?nes With said conveyor roll a second 
passage for conveying a second Web of tickets belonging to 
said second pack of tickets, there being actuating means for 
pressing a selected one of said ?rst Wall means and said 
second Wall means toWards said conveying roll to clamp the 
respective Web therebetWeen for conveying movement in 
said conveying direction and means for driving said con 
veyor roll in a ?rst direction When said ?rst Web is to be 
conveyed and in a second direction When said second Web 
is to be conveyed, Whereby to produce in each case con 
veying movement of a selected one of said ?rst and second 
Webs in said conveying direction. 

[0043] A ticket dispenser of this kind is particularly Well 
adapted for use With so-called fanfold tickets but can also be 
used for dispensing tickets present on a roll. It is particularly 
advantageous that only one conveyor roll is required for 
conveying either of the tWo Webs of tickets belonging to the 
?rst pack of tickets or the second pack of tickets and that 
only a single reading means, for eXample itself in the form 
of a bar-code scanner, is necessary to read codes applied to 
either Web of tickets. 

[0044] It is generally considered a rather dif?cult task to 
reliably separate tickets from a continuous Web of tickets. 
On the one hand, the Web of tickets has to have suf?cient 
strength that it does not continually break and interfere With 
the operation of the ticket dispenser. On the other hand, the 
person receiving the ticket should not have to eXert force to 
remove it and in any event a situation must be prevented in 
Which the customer, by pulling on the ticket receives tWo or 
more tickets When only one is intended for him. 

[0045] In order to provide reliability in separating the 
tickets from the Webs of tickets there is provided, in accor 
dance With the present invention, a ticket dispenser includ 
ing means disposed doWnstream of said conveyor roll in said 
direction of conveying movement for bending a conveyed 
ticket at a leading end of one of said ?rst and second Webs 
to and fro about a line of Weakness for the intended 
separation from said Web to Weaken a connection betWeen 
said leading ticket and said Web prior to separating said 
leading ticket. 

[0046] Other particularly preferred features of the meth 
ods and apparatus of the present invention are set forth in the 
accompanying claims and Will be apparent from the folloW 
ing description. 
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BRIEF LISTING OF THE DRAWINGS 

[0047] The invention Will noW be described by Way of 
eXample only and in more detail With reference to a speci?c 
embodiment shoWn in the draWings Which represents the 
best mode of practising the invention currently knoWn to the 
applicant. In the draWings there are shoWn: 

[0048] FIG. 1 a plan vieW of a point of sale in a retail store 
or at a sales outlet, 

[0049] FIG. 2 a perspective vieW of a ticket dispenser 
used at the point of sale in FIG. 1, 

[0050] FIG. 3 a cross-section through the ticket dispenser 
of FIG. 2 in the plane III-III in FIG. 2, 

[0051] FIG. 4 an enlarged vieW of the operating mecha 
nism in the bottom-half of FIG. 3, 

[0052] FIG. 5 a block diagram illustrating the main blocks 
of the ticket dispenser, 

[0053] FIG. 6 a block circuit diagram to eXplain the 
electronic control of the operation of the ticket dispenser 
con?gured in accordance With the present invention, 

[0054] FIG. 7 a How diagram shoWing the principle of 
operation of a ticket dispenser in accordance With the 
present invention, 

[0055] FIG. 8 a How diagram shoWing the principle of 
operation of a ticket dispenser When con?gured to perform 
a game of chance before issuing a ticket, 

[0056] FIG. 9 a How diagram shoWing the principle of 
operation of a ticket dispenser When con?gured for post 
point of sales promotion, 

[0057] FIG. 10 a How diagram shoWing the principle of 
operation of a virtual ticket dispenser When con?gured for 
post cashier point promotion in e-commerce, 

[0058] FIG. 11 a block circuit diagram shoWing the prin 
ciple of operation of a ticket dispenser When con?gured as 
a gaming unit, 

[0059] FIG. 12 a diagram shoWing a basic layout for 
providing electronic access to four ticket dispensers at four 
points of sale, for eXample in a retail store having four cash 
tills, 

[0060] FIG. 13 a layout diagram shoWing a possible 
layout for accessing four ticket dispensers in a public house 
or gaming parlour Which are adapted to dispense lottery 
tickets and/or gaming tickets, 

[0061] FIG. 14 an eXample of a ticket dispenser con?g 
ured as a gaming machine in a public house or bar, and 

[0062] FIG. 15 an eXample of a ticket dispenser con?g 
ured as an advertisement at a point of sale. 

DETAILLED DESCRIPTION OF THE 
DRAWINGS SHOWING THE PREFFERED 

EMBODIMENTS 

[0063] Turning ?rst of all to FIG. 1 there can be seen a 
plan vieW of a point of sale, Which can for eXample be one 
of a plurality of points of sale in a supermarket or retail store, 
or a single point of sale 10 at a sales outlet. 
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[0064] The reference numeral 12 indicates the usual cash 
till With a chair 14 Where the cashier normally sits. A 
transport belt 16 running in the direction of the arroW 18 and 
controlled by the cashier 14 is provided so that the customers 
can place their purchases 20 on the conveyor belt, eg at the 
position indicated With the reference numeral 16. The pur 
chases can then be conveyed toWards the cashier, Who either 
passes them by hand over a barcode scanner 22 built into the 
table 24 or can use a hand-held scanner (not shoWn) to read 
the codes such as 26 (typically barcodes) present on prod 
ucts such as 20 purchased by the customer or key the codes 
in at the point of sales terminal. The ticket dispenser of the 
present invention is shoWn at 30 and is located behind the 
cashier (When seated normally at the cash till 12) on the 
cashier’s side of the packing area 32 doWnstream of the 
scanner 22 Where the customer normally takes the products 
for Which he has paid. The reference numeral 34 indicates a 
promotion shelf positioned on the cashier’s side of the table 
in front of the cash till 12 Which may, for eXample, contain 
products such as cigarettes or the like. The reference 
numeral 28 indicates an optional position for a keyboard, 
scanner and display, as used, for eXample, in some retail 
stores. 

[0065] It Will be noted that the position of the ticket 
dispenser 30 is such that it does not hamper the cashier’s 
Work nor does it interfere With the handling of the products 
purchased by the customer. The position of the ticket dis 
penser does, hoWever, enable it to be clearly seen by the 
customer being served at the point of sale and it is also 
visible to other customers Waiting to pay for their purchases 
in the general area around the cash till. 

[0066] Turning noW to FIG. 2 there is shoWn a perspective 
vieW of the ticket dispenser 30 in the upright position it 
normally occupies alongside and just above the packing area 
32 in FIG. 1. It can be seen from FIG. 2 that the ticket 
dispenser 30 has a generally vertically extending housing or 
structure 44 Which serves, in a manner Which Will be 
described later, to accommodate advertising displays, and a 
loWer mouth section 53 resembling an open bird’s mouth in 
side vieW, as seen in the direction of the arroW 48, With tWo 
dispensing slots 50 and 52 being provided in the throat 
region 54 of the open mouth 56. The ?rst slot 50 serves to 
issue a priZe ticket 58 associated With a game of chance 
related to the promotion of a particular product or brand of 
products or to promotional activity of the related store. The 
dispensing slot 52 serves to dispense a lottery ticket 60 
Which has been speci?cally purchased by the customer as 
part of his purchases at the cash till. Other dispensing slots 
and other forms of ticket could also be issued if appropriate, 
for eXample further tickets in connection With further pro 
motions or tickets relating solely to a game of chance should 
the sale of such tickets be permitted. Equally, the apparatus 
could be reduced to a single dispensing slot 50 if it is 
intended, for eXample, only for promotional activities in 
accordance With the invention. 

[0067] The speci?c mechanical design of the dispenser 30 
Will noW be described in more detail With reference to FIGS. 
3 and 4, With FIG. 4 being an enlarged vieW of part of FIG. 
3 Which better shoWs some of the ?ne details. 

[0068] It can be seen from FIG. 3 that the back portion 62 
of the vertical structure 44 can be sWung open about a 
horiZontal aXis 64 Which provides access to tWo shafts or 
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compartments 66 and 68 one of Which 66 is provided in the 
?Xed part of the housing 44 and the other of Which, 68, is 
provided in the rear openable portion of the housing con 
?gured as a door. The shaft 66 accommodates a ?rst pack of 
tickets 70 in fanfold form and the shaft 68 accommodates a 
second pack of tickets 72, also in fanfold form. The tickets 
of the ?rst pack of tickets 70 are in the form of a continuous 
Web of tickets 74 Which are folded in concertina-like manner 
With folds such as 76 at the top end 78 and at the bottom end 
80 of the stack. The Web of tickets 74 is perforated or 
otherWise Weakened at these positions and, for eXample, at 
the positions 82 and 84 in FIG. 3. 

[0069] The situation With regard to the second pack of 
tickets 72 is the same, i.e. there are folds at the top and 
bottom ends 86 and 88 of the stack and perforations at the 
folds and at intermediate positions 90 and 92. The repre 
sentation of FIG. 3 also alloWs perforations to be recognised 
at points such as 94 on the ?rst Web of tickets 74 and 96 on 
the second Web of tickets 98. The tickets of one pack of 
tickets are all of the same length. 

[0070] In the diagram of FIG. 3 the ?rst Web of tickets 74 
has been threaded through a ?rst passage 100 de?ned 
betWeen a ?rst Wall 102 and one side of a conveyor roll 104 
having a rubber jacket. The ?rst roll of tickets 74 continues 
beyond the rubber roll 104 past a code reader 106 provided 
for reading a barcode printed on each ticket of the ?rst Web 
of tickets 74. The barcodes are arranged With the bars 
transverse to the direction of movement 107 of the Web of 
tickets 74 so that the barcode eXtends along the Web of 
tickets, in Which case the reader 106 can be a one dot reader. 
Should the barcode be printed transverse to the direction of 
movement 107 the reader 106 must be a linear, optical 
reading, line sensor. The leading ticket 108 has been fed by 
rotation of the conveyor roll 104 in the direction of the arroW 
110 into a bending mechanism 112 positioned in the draWing 
of FIG. 3, in the solid-line representation, in line With the 
general direction of movement 114 of the ?rst roll of tickets 
74 through the ?rst passage. The bending mechanism 
includes a further transport roll 116 Which draWs in the 
leading edge of the leading ticket 108 and pulls it fully into 
the bending mechanism 112 by rotation in the direction 118. 

[0071] The eXtent of movement of the roll 116 in the 
direction 118 is controlled so that the correct length of ticket 
is draWn in and the perforation betWeen the leading ticket 
and the neXt ticket comes to lie at a point shoWn by the 
reference numeral 120. This point 120 is in fact an aXis of 
pivoting about Which the bending mechanism 112 can pivot 
to and fro in accordance With the arroW 122, i.e. betWeen the 
position of the bending mechanism 112 shoWn in solid lines 
in FIG. 3 and the position shoWn in dotted lines, in order to 
Weaken the leading ticket at the line of perforation, or at 
some other line of Weakness, prior to separation of it from 
the Web of tickets 74. The motor for moving the bending 
mechanism is not shoWn here for the sake of simplicity. 
HoWever, its operation is described later in connection With 
FIG. 6. 

[0072] Although, in the preferred embodiment, the bend 
ing mechanism 112 is pivoted to and fro in the direction of 
the double arroW 122 just once from the full line position 
112 to the broken line position in order to effect adequate 
Weakening of the connection it may do so a number of times 
to secure fuller Weakening of the leading ticket from the Web 
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of tickets should the ticket type require this. The preferred 
method of fracturing the weakened connection Will be 
described later. 

[0073] Once in the position shoWn in broken lines in FIG. 
3, and assuming the connection of the leading ticket 108 to 
the Web of tickets 74 has been fractured as explained later, 
the transport roller 116 can then be driven in the opposite 
direction 124 to feed the leading ticket into a gap betWeen 
an ejection roller 126 and a Wall member 128 of the 
dispensing mechanism. In this Way the ticket is issued 
through the dispensing slot 50. The diagram of FIG. 3 shoWs 
another ticket 108‘ Which has just been issued through the 
dispensing slot 50. 

[0074] During the period of dispensing tickets for the ?rst 
Web of tieckets 74, the leading ticket 130 of the second Web 
of tickets 98 is stored in a second passage 132 to the right 
of the conveyor roll 104 in FIG. 3 so that it can be 
automatically taken into operation once the ?rst Web of 
tickets 74 has run out (or alternately to the ticket Web 74 if 
desired). In the situation shoWn in FIG. 3 the rear door 62 
of the housing has actually just been opened and a neW Web 
of tickets 98 has just been inserted so that the leading ticket 
takes the position 130 shoWn in FIG. 3. Before operating the 
ticket dispenser the rear door 62 must ?rst be closed and a 
micro-sWitch (not shoWn in FIG. 3 but at 370 in FIG. 6) 
must ?rst detect the closing of the door to enable actuation 
of the ticket dispenser. 

[0075] It Will be noted that the loading position of FIG. 3 
is the upright position of the ticket dispenser. I.e. the 
operating position of the ticket dispenser at the point of sale. 

[0076] Turning noW to FIG. 4 the detail of the internal 
mechanism of the ticket dispenser Will be explained in more 
detail. 

[0077] As already noted the ?rst passage 100 is formed 
betWeen a ?rst Wall 102 and the conveyor roll 104. Afurther 
passage 136 is de?ned betWeen a second Wall 138 and the 
other side of the conveyor roll 104. BetWeen the tWo Walls 
102 and 138 there is provided, upstream of the conveyor roll 
104, a V-shaped spring-loaded plate arrangement 140 com 
prising a ?rst plate 142 and a second plate 144 disposed in 
a doWnWardly opening inverted V-arrangement and pivoted 
together at their ends 146. Instead of a pivot 146 the tWo 
plates can be simply Welded together there or connected in 
a similar manner and their inherent resilience can be 
exploited so that they press in the manner shoWn in FIGS. 
3 and 4 against the plate-like Wall members 102 and 138 
respectively trapping the Web of tickets 74 betWeen the ?rst 
Wall member 102 and the angled end 148 of the ?rst plate 
142 and trapping the second Web of tickets 98 betWeen the 
second Wall member 138 and the angled end 150 of the 
second plate 144. In the embodiment of FIGS. 3 and 4 the 
plate members 142 and 144 are hinged together at 146 and 
a compression coil spring 152 serves to urge them into the 
clamping positions shoWn. 

[0078] It can be seen from FIGS. 3 and 4 that the 
doWnstream portions (relative to the direction of conveying 
movement 107) of the ?rst and second Wall members 102 
and 138 and the ends of the plates 142 and 144 adjacent the 
conveyor roll 104 are arranged With the conveyor roll 104 in 
a housing 154. The housing 154 is generally rectangular in 
cross-section as seen in FIGS. 3 and 4, With the loWer Wall 
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of the rectangular housing 154 being formed as a converging 
V-shaped channel for guiding the tickets of the ticket Webs 
74 and 98 toWards the bending mechanism. Various cut-outs 
are provided in the Walls of the rectangular housing 154. 
First of all there are cut-outs 156 and 158 arranged opposite 
to one another in the tWo sideWalls and these openings 
permit respective solenoid plungers 160 and 162 to enter 
into the housing and engage With the Wall members 102 and 
138 respectively. By energising the solenoids 164 and 166 
associated With the respective plungers 160 and 162, the 
plungers can be alternately operated so that, in the illustra 
tion of FIGS. 3 and 4, the plunger 160 presses the Wall 
member 102 toWards the conveyor roll 104, While the 
plunger 162 is in its retracted position and the Wall member 
138 lies against the inside of the right-hand Wall of the 
housing 154. The retraction of the plunger is performed by 
the Wall members 102 and 138 activated by spring 152 and 
the ends of the plates 142 and 144. Alternatively, the 
retraction of the plunger can, for example, take place by 
means of a separate spring (not shoWn) With the advance of 
the plunger, for example the plunger 160 in the operative 
position shoWn in FIGS. 3 and 4, taking place by energi 
sation of the solenoid. Alternatively, spring pressure can be 
used to move the plungers into the operative position, for 
example as shoWn for the plunger 160 in FIG. 4 and 
energisation of the respective solenoid can be used to retract 
the plunger to the inoperative position, for example as 
shoWn for the plunger 162 in FIGS. 3 and 4. 

[0079] It can be seen from FIG. 4 that With the plunger 
162 retracted, the leading ticket of the ticket Web 98 abuts 
against the shoulder 163 of the housing and is not in contact 
With the conveyor roll 104. Accordingly, in the position of 
FIGS. 3 and 4 only tickets of the Web of tickets 74 are 
conveyed past the barcode reader 106 into the bending 
mechanism 112. It Will also be appreciated that When the 
operator comes to ?t a neW pack of tickets, such as 72, into 
the apparatus the leading ticket is simply pushed into the gap 
betWeen the Wall member 138 and the plate member 144 and 
doWnWardly until its leading end comes into abutment With 
the shoulder 163 of the housing. If necessary, the plate 144 
can be pushed by the operator to the left in FIG. 4 to 
facilitate the entry of the leading edge ticket into this 
position, With the spring 152 thereby being slightly com 
pressed. Clearly the loading of a neW pack of tickets such as 
70 into the apparatus takes place in a corresponding manner 
With the leading ticket butting against the shoulder 165. 

[0080] The elements 171, 175, 177 and 179 are ?ag 
activated, magnetic or optical sensors detecting the edge of 
an advancing ticket or the presence of a ticket. Elements 171 
and 177 detect the ticket edges of the Web of tickets 74 and 
98 just before these but against the shoulders 163 and 165. 
Elements 175 and 179 detect the edge advancing doWn 
stream of the shoulders 163 and 165. 

[0081] The element 168 comprises a roller, Which could be 
a driven roller, but Which is typically a free-running roller 
and Which helps the operator ?tting a neW pack of tickets to 
ease the leading ticket into the gap betWeen the plate 
member 144 and the Wall member 130 and into the passage 
betWeen the Wall member 130 and the conveyor roller 104 
until its leading edge abuts against the shoulder 163 of the 
housing. The description for the roller 168 also applies to the 
roller 169 associated With the Web of tickets 74. 
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[0082] In operation, once the Web of tickets 74 has been 
used up, Which is recognised by the apparatus from the ?ag 
sensors 171, 175, 177 and 179, the electronic control Will 
cause the plunger 160 to be released so that it moves to the 
left in FIG. 4 and Will energise the solenoid 166, and cause 
the plunger 162 to also move to the left, so that the Wall 
means 130 noW presses the leading edge of the ticket against 
the conveyor roller 104. At the same time the motor driving 
the conveyor roll 104 is instructed to change its direction of 
rotation from the direction of rotation 110 in FIG. 3 to the 
direction of rotation 170 in FIG. 4 so that it is noW able to 
convey the ticket Web 98, and in particular the leading ticket, 
into the outlet mouth 173 of the convergent outlet channel of 
the housing 154 and past the code reader 106 Which noW 
reads the code present on the second Web of tickets 98. 
Because the ?rst roll of tickets 74 and the second roll of 
tickets 98 are arranged facing one another in the housing the 
barcode is alWays printed on the side of the ticket facing the 
reader 106, so that only a single reader is required, and 
indeed the reader 106 is able to vieW the tickets through the 
opening 172 provided in the Wall of the housing. 

[0083] In addition to the openings 156, 158 and 172 in the 
housing, and openings for the ?ags 171, 175, 177 and 179, 
there are tWo further openings 174 and 178 providing access 
for the Webs of tickets 74 and 98 and for the respectively 
associated portions of the ?rst Wall member 102 and the 
plate 142 and of the second Wall member 130 and the second 
plate 144. In the preferred embodiment the motor used to 
drive the rollers 104 is preferably an electronically con 
trolled motor, such as a stepping motor, the motors used to 
drive the rollers 126 and 116 are DC motors controlled by 
end sWitches (as Will later be described With reference to 
FIG. 6). They could, hoWever, also be electronically con 
trolled motors, such as stepping motors. The roller 104 
controlls the advance of the Web of tickets and overrides the 
soft driven roller 116. Roller 126 can be driven by a separate 
motor or With a belt from roller 116. In either case the eXtent 
of rotational movement can be readily matched to the length 
of ticket to be transported. The motors driving the rollers 
104, 126 and 116 Which are not shoWn in FIGS. 3 and 4 are 
thus connected to the electronic control. 

[0084] The preferred bending procedure for Weakening 
the connection of the leading ticket to the Web of tickets Will 
noW be described. For the purpose of this description it 
should ?rst be assumed that the free end of the leading ticket 
is transported by roller 104 to sit precisely adjacent the aXis 
of rotation of the bending mechanism 120. This is achieved 
by the electronically controlled motor, such as a stepping 
motor, and the starting position of the leading edge of the 
ticket When passing over the ?ag sensors 175 (179 for the 
second Web). The ticket from the relevant ticket Web, eg 74, 
is ?rst transported forWard by rotation of the conveyor roll 
104, in the case of this eXample in the arroW direction 110 
and subsequently by the transport roll 116 until the perfo 
ration joining the leading ticket to the remainder of the Web 
is positioned some millimetres outside of the beZel 180, ie 
the eXit end of the outlet mouth 173. This eXtent of move 
ment is determined by the electronic control for the con 
veyor roll 104 and/or for the transport roll 116. Thereafter 
the bending mechanism 112 bends the ticket about the aXis 
120 by a single, anticlockWise movement in the direction of 
the arroW 122. Thereafter the conveyor roll 104 is rotated in 
the opposite direction (170 in FIG. 4) to pull the ticket Web 
back until the bent edge, ie the bend at the line of 
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perforations, stops at a beZel 180 Where, due to the stiffness 
of the ticket material, the Web 74 cannot be pulled back 
further. The conveyor roll 104 is then reversed again and 
positions the Web forWard until the bent edge is placed at the 
position of a separator Wheel 184. This sequence of return 
movement and repeated forWarded movement alloWs a 
precise detection of the position of the perforation and 
synchronises the perforated edge, ie the leading edge of 
each ticket so that it alWays comes to rest at the same 
position and is ready for the neXt ticket feeding operation. 

[0085] The ticket handling operation is noW continued in 
that the bending mechanism 112 is moved back, ie from the 
dotted line position back to the solid line position in the 
opposite direction of the arroW 122, Which further Weakens 
the perforation. In order to actually separate the leading 
ticket 108 from the Web of tickets 74 at the perforation, the 
blunt separator Wheel 184, Which is mounted on a translat 
able carriage 186 driven by a belt 188 is caused to move 
along the perforation While rotating about the aXis 190 (as a 
result of friction of contact With the Web of tickets) and in 
so doing breaks up the perforation. The belt 188 is formed 
as an endless belt and is driven to and fro by a motor Which 
rotates a drive Wheel about the aXis 192 in FIGS. 3 and 4 
(motor not shoWn). The amplitude of the to and fro move 
ment of the endless belt is suf?cient to ensure that the blunt 
separator Wheel moves fully across the Width of the Web of 
tickets and thus separates the leading ticket from the Web of 
tickets at the perforation. During this movement of the 
Wheel, the Web is clamped betWeen the conveyor roll 104 
and the Wall means 102 and the leading ticket 108 is 
clamped betWeen the transport roll 116 and the oppositely 
disposed plate of the bending mechanism. Accordingly, t the 
pressure eXerted by the separator Wheel as it runs onto the 
Web 74 from the side pushes the Web transverse to the 
conveying direction 114 thus stretching it and breaking it at 
the Weakened perforation. The use of a Wheel to break a Web 
of tickets is knoWn per se, eg from US. Pat. Nos. 4,982,337 
and 5,836,498. Once the ticket has been separated, the 
bending mechanism is rotated again in the direction of the 
arroW 122 in the anticlockWise direction to the dotted line 
position and the transport roll 116 is rotated in the direction 
of the arroW 124 to move the ticket toWards the ejection 
roller 126 and into the gap betWeen the ejection roller 126 
and the Wall member 128, for subsequent issue through the 
dispensing slot 50. Thereafter, the bending mechanism 122 
is returned in the opposite direction to the arroW 122 to the 
solid line position and is ready to receive the neXt ticket. 

[0086] While the description of FIGS. 3 and 4 has been 
made With respect to tWo packs of fanfold tickets Which are 
issued through the mouth 50, it Will be appreciated that 
other, adjacent, shafts containing packs of fanfold tickets can 
be arranged in series, i.e. behind or in front of the ticket 
dispenser in the plane of the draWing shoWn in FIGS. 3 and 
4, for eXample to issue tickets through the dispensing slot 52 
in FIG. 2. One possibility is for the tickets to be issued 
through the slots 52 to be lottery tickets Which are purchased 
by the customer at the relevant point of sale, With the number 
of lottery tickets purchased by the customer being issued in 
sequence through the dispensing slot 52. If lottery tickets are 
issued then one ticket is issued for each ticket purchased, ie 
not just Winning tickets. The lottery tickets Will be supplied 
by a lottery company in the usual manner With the usual 
security applied. The only difference With respect to normal 
lottery tickets is that the barcodes must be applied as 
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described for the Winning tickets such as 74, so that they can 
be read by the bar code reader 106. 

[0087] It is a particular advantage of the design shown 
here that any number of ticket dispensing slots can be 
provided alongside one another, With the ticket dispenser 
simply becoming Wider, i.e. in the direction of the conveyor 
belt at the point of sale. It is particularly convenient that the 
same conveyor roll can be used as a common conveyor roll 
for all ticket shafts or compartments, since the driving of a 
ticket in the one or other direction only takes place When the 
associated solenoid presses the relevant Wall means toWards 
the conveyor roll trapping the relevant ticket Web betWeen 
the movable Wall and the conveyor roll. Thus, it can be 
ensured that only the desired ticket from the desired ticket 
Web is driven, simply by energising only the solenoid 
plunger associated With the particular ticket Web involved. 
Although the conveyor roll also runs at all other shafts the 
fact that the plungers there are deenergised means that no 
ticket transport Will take place. 

[0088] FIG. 5 shoWs a block diagram of a ticket dispenser 
30 shoWing the electronic blocks and symbolically the 
mechanism in one block labelled 45. The embedded con 
troller 35 drives the motors and solenoids and senses the 
signals from the sensors of the ticket dispenser mechanism 
45. The operator control panel 36, Which is only accessible 
When the back portion 62 (and/or front portion—not shoWn) 
ticket dispenser 30 is opened, holds the SIM chipcards for 
the ticket Webs, and includes indication lights, a display and 
some keys to manoeuvre the display menu and prompt 
commands at the display, details of Which Will be explained 
With reference to FIG. 6. PoWer for the electronic and 
electromechanical equipment is provided by poWer supply 
38, a data netWork connection module 39 links to 100/10 
BaseT Ethernet 40, a Wireless module 37, such as one 
folloWing the Bluetooth standard,) communicates via the 
aerial 38 to a Wireless access point of the site netWork as Will 
be described in connection With FIGS. 12 and 13. An 
optional electronic promotion display 43, a player chipcard 
46 With reader 47 and indicator lights 44 are also connected 
to the embedded controller 35. 

[0089] Turning noW to FIG. 6 there can be seen a block 
circuit diagram of the electronic control for the ticket 
dispenser 30. 

[0090] Reference number 35 designates the embedded 
controller Which is preferably composed of a embedded 
controller 35 With a Flash ROM 206 and a RAM 204 
incorporated into the ticket dispenser. Aperipheral expander 
202 increases the number of inputs, outputs and serial 
connections to suit the peripheral requirements and the 
unit-SIM 208 chipcard contains the identity of the controller 
35 and serves as a secure access module SAM for the player 
card 46 and the ticket-SIM cards 210. 

[0091] As shoWn already in FIG. 5 the embedded con 
troller is connected to a Wireless module 37 With aerial 38, 
a data netWork connection module 39, a poWer supply 38, 
the optional display 43, preferably a ?at panel display, for 
promotional and priZe information and indicator lights 51, 
55, 57 Which lightup to indicate eg a game of chance for a 
promotional ticket priZe. 

[0092] The operator control panel 36 can be used When an 
operator is servicing the apparatus to check if all items are 
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functioning correctly and to check if the dispenser 30 holds 
the ticket-SIM chipcards 210., The ndication lights 216, one 
per dispensing position, serve to indicate a required re?ll and 
the proper position of a neWly loaded ticket strip. A small 
alphanumeric display 212 serves to display messages for the 
operator and a feW keys 214 Will enable the operator to 
manoeuvre the display menu and prompt commands at the 
display. The ticket-SIM chipcards 210 correspond to the 
ticket types in the dispensing positions and store information 
relating to the ticket type identity and the game parameters 
or algorithms for deciding Whether or not a promotion ticket 
is issued after a purchase in a point of sales application, or 
When a ticket is purchased for the ticket game, Which Will be 
described later. 

[0093] The ticket-SIM microchip card is delivered With 
the games and also carries information concerning the 
authentic numbers of tickets supplied for the priZe bonus 
game, the nominal value and authentic number range of 
lottery tickets provided for the playing of a lottery game, and 
the game algorithm or it’s identity necessary for the playing 
of the priZe bonus game. 

[0094] The reference numerals 220 and 222 represent the 
electronic detectors, such as barcode readers, associated 
With the vertically extending structure 44 of the ticket 
dispenser. If the front surface of the vertically extending 
structure of the ticket dispenser 44 is adapted to receive 
transparent transparencies indicating a particular product or 
brand being promoted, or promotion relating to the store 
itself, then it is preferred for the transparency to carry an 
identi?cation of some kind, for example a Wide barcode, 
Which can alWays be positioned at the same place on the 
transparency, so that it sits in front of a Widebarcode reader 
220 incorporated into the ticket dispenser 30, Whereby the 
transparency can be identi?ed. The signals of the code 
readers are transferred to the embedded controller 35 via the 
peripheral expander 202. 

[0095] In the same Way, if the vertically extending struc 
ture 44 of the ticket dispenser 30 is adapted to receive 
different sculptures, hoods or masks 280 in FIG. 15, then a 
Wide-bar code Will normally be positioned at a strategic 
location on the sculpture, hood or mask and Will be read by 
a suitable barcode reader 222. It is possible to use the same 
barcode reader (220 or 222) for both transparencies and 
sculptures, thus eliminating one bar code reader and mini 
mising the cost of the ticket dispenser. Various other items 
associated With the ticket dispenser are shoWn attached to 
the peripheral expander 202. For example the ticket dis 
penser 30 is preferably provided With an arrangement of 
LED lights 51 Which can be illuminated in any desired 
pattern or sequence under control of the embedded control 
ler 35 to highlight a transparency or mask, sculpture or hood 
mounted on the vertically extending structure 44 of the 
ticket dispenser. In addition, the ticket dispenser is prefer 
ably provided With lights 53 Which ?ash When a game is 
under Way or When a game has been Won. These lights 51 
and 55 are again controlled from the embedded contoller 35. 
Moreover, the dispensing slots 50 and 52 are preferably 
provided With special lighting, for example in the form of a 
transparent, back-lit beZel and the respective lights 57 are 
again controlled from the embedded contoller 35. 

[0096] If the ticket dispenser 30 is con?gured as part of a 
gaming device as described With reference to FIGS. 11 and 






















