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(57) Abstract ' 2 % o

A vending machine for vend- o o ) {
ing articles such as cassettes or boxes 7

is disclosed which has a touch screen e
(18) for receiving user input com- _ . - i

mands, a key pad (26) and credit e . - 75
card or coin payment devices (22, . . / . -
llllll!l\lllllll

24). A control system (Figures 11 ISR RN RN
to 13 and 23) controls operation of .
the machine. A vending unit (14) has 78 7% —78 . L—73 -
a carriage (70) mounted for move- I~

ment below a storage compartment _
(46) which is divided into a plural- =

ity of sections (74). ‘The compart-

ment (46) stores cassettes or boxes =

which can be stacked one above the =

other and released into the carriage TV E LT }

(70) so that the carriage (70) can ——
move to dispense the article through 9 ;%
an outlet (58). A latch (80) controls {165 <59 1719—71 [L.°. 141 167 E,.,uz
movements of the cassettes or boxes % ' Y % o T A= —n
(75) into the carriage (70). The latch ¢ ;\ - Sl e b .,[ S — L 173
(80) is pivotally mounted and mov- 'O =] l 0 171
able from a position where abutment |\’\L o b7 G ~126 :

(196) engages a cassette or box (75) —r———l } 3

or releases the cassette or box, When ' 547 v > 57 v=

in the release position a top portion .

(181) of the latch engages the cassette or box above the cassette or box to be released and holds that cassette or box in place until the
lower most cassette or box is released and then return of the latch (80) enables the next box to drop down to be engaged by the abutment
portion (196) and held in the storage compartment (46). The carriage (70) has an open bottom and asticles can be delivered to an outlet
opening (58) in the floor for dispensing through the outlet opening or the outlet opening (58) could be aligned with the floor and articles
tipped onto a front face by an abutment (505) and rearward movement of the carriage (70) and then pushed out of the outlet operiing (58)
by the carriage (70). .
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BACKGROUMD OF THE | NVENTI ON The invention relates to the production
predeterm ned proportionate m xtures p(galf,AUﬁ,dmﬂs

and nalntenaRf

and nore spe0|*ﬂcally to a systemand nmethod for producing and

mai nt ai ni ng a proportionately constant m xture of water and foam
-1 -

concentrate,

VENDING MACHINE

This invention relates to a vending machine for vending
articles and, in particular, those which have a regular
5 shape. The invention has particular application to the
vending of compact discs but, as will be apparent, the
vending machine could be used to vend other articles if

desired or required.

10 VEnqing machines generally comprise a storage compartment
‘in ﬁhich articles to be sold are kept. Upon purchase of an

article, the vending machine generally moves the article to
a position by means of a spiral wire or by opening a door
to enable the article to fall under the influence of

15 gravity to an outlet opening for collection by the
purchaser. If spiral wires are used to bend articles, a
separate motor for each wire is required which increases
cost and size. Conventional vending machines are not
suitable for the vending of compact discs. The main reason

20 for this is due to the number of discs which would need to
be maintained in the vending machine to make the machine
viable for the vending of compact discs. Conventional
storage systems would not store a large number of different
discs unless the storage space and therefore the vending

25 machine was extremely large. Furthermore, the dispensing
technique of merely allowing the article to drop a
significant distance under gravity is also not suitable for
compact discs because of the possibility of cracking or
breaking of the cases if the discs are handled in that

30 manner.

The object of the present invention is to provide a vending
machine for vending articles such as compact discs.

35 The invention may be said to reside in a vending machine

for vending articles, including:



typically for use in firefighting apparatus. Direct injection foam
concentrate proportioning systens offer many advant ages %#%
currentlyv&gg%"ﬁgl{ anced pressure, in-line eductor and ar"%ﬁ'ﬂ‘! Zmﬁunp
systens. Bal anced pressure systens require ratio controllers which
have .limts as to fl ow range, and whi-cla al so typically produce an

undesirabl e pressure loss. In-line
user input means for allowing a user to input

information relating to purchase of one of the articles;
payment receiving means for receiving pajment
relating to purchase of the article;
5 a2 vending unit for storing the articles and for
dispensing the artidles to a purchaser;
control means coupled to the vending unit, the
user input means and the payment-reeeiving means for
receiving data from the uséi input meéns concerning the
10 article to be purchased, determining:that payment has been
made and for causing the vending unit to dispense the
article; and
wherein the vending unit includes:
a storage compartment for storing a
15 plurality of the articles;

a carriage mounted below the storage
compartment and movable relative to the storage
compartment, the carriage having an open bottom;

a floor below the open bottom of the

20 carriage; '

an outlet opening in the floor;

moving means for moving the carriage to
align the carriage with a particular one of the
articles stored in the storage compartment and

25 then to the outlet opening after receipt of the
article; and

release means for releasing the article from
the storage compartment so the article falls
under the influence of gravity into the aligned

30 carriage so that the carriage can receive the
article and transport the article to the outlet
opening with the article sliding on the floor and
dropping from the carriage through the outlet
opening when the carriage arrives at the outlet

35 opening to thereby dispense the article.



eductor systems are |linmted as to flow range and back pressure
t ol er ance, %ﬁ%&kcal | y cause a pressure | oss of 30-40% of |ipdmRAU98/01024
eto .

pressure.

the fact that eductors will not function if back

pressure exceeds 65-70% of inlet pressure, these systems nust be
carefully matched to the downstream system so -t hat excessive back
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Since the vending unit includes the storage compartment and
the carriage which is moved to receive an article a large
number of articles can be stored in a relatively small area
for collection by the carriage and for movement to the
dispensing station and since the carriage receives the
article and transports the article to the dispensing
station, articles can be dispensed without articles having
to free fall a significant distance under the influence of

gravity.

Preferably the storage compartment includes a plurality of
sections so that articles can be stacked in the sections

one above the other.

Preferably the release means comprises a pivotally mounted
latch for holding the aligned articles in each section.

Preferably the carriage is mounted for movement below the

compartment and includes a plunger for contacting the latch
moving the latch to release the article so the article can
drop into the carriage for transportation to the dispensing

station.

Preferably the plunger includes a solenocid for moving the
Plunger from a retracted position to an extended position
so that in the extended position the plunger engages the
latch and pivots the latch out of engagement with the
article to enable the article to drop into the carriage.

Preferably the carriage is coupled to an endless belt and
the belt is driven by a stepping motor to drive the
carriage beneath the storage compartment into registry with
a particular one of the articles stored in the storage

compartment.

Preferably the carriage includes a wheel for facilitating

movement of the carriage.



pressure wi |l not occur. Their proportioning accuracy is poor if t he
les significantly fromthe design val ue. PCT/AU98/01024

inlet pre r
Around-théiﬂ@%ﬂﬁgéstens require readjustnents of the proportionrng val ve
each time the systemflow changes, and will not work if punp inlet
pressure exceeds the all owabl e back pressure of the high vol une jet
punp used in the system The around-the-punp

‘Preferably the carriage includes:

a sensor for determining the position of the
carriage beneath the storage compartment,
5 a sensor for detecting when the carriage is in a

home position;
a sensor for determining whether an article is
within the carriage; and
' a sensor for determining whether articles are

10 stored in the sections of the storage compartment.
Preferably the sensors are optical sensors.

Preferably the carriage has an open bottom so that when an
15 articles is received in the carriage, the article contacts

a floor of the vending unit for sliding movement on the

floor when the carriage transports the article to the

dispensing station.

20 Preferably the dispensing station comprises an opening in
the floor of the unit so that when the carriage is brought
into registry with the opening, the article is able to fall
Ifram the carriage through the opening for collection by the
purchaser.

25
Preferably the opening is closed by a spring biased closure

door which is open by the carriage when the carriage moves

into registry with the opening.

30. Preferably the user input means comprises a touch screen
which displays information so that the user can input
commands by touching the screen in response to the
information displayed on the screen. Preferably the user
input means also includes a pinpad for input of information

35 into the pinpad.



proportioners cannot be used in systens where foamsolution is desired -
at sonme sys{RyegHessdnar ge points and water at others. Howe VECT/AUbR§1024Y e
considerable-utility, especially in aircraft crash rescue vehicles and

muni ci pal punpers.
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Preferably the payment receiving means comprises a card
reader for receiving a financial transaction card such as a
credit card or EFTPOS card or smart card for enabling
payment in respect of the article. However, in other
embodiments, the payment receiving means could comprise
coin or note Slots for receipt of coins or notes in order

to make the payment.

The invention alsc provides a vending machine for vending
articles, including:

user input means for allowing a user to input
information relating to purchase of one of the articles;

payment receiving means for receiving payment
relating to purchase of the article:;

a vending unit for storing the articles and for
dispensing the articles to a purchaser;

control means coupled to the vending unit, the

-user input means and the payment receiving means for

receiving data from the user input means concerning the
article to be purchased, determining that payment has been
made and for causing the vending unit to dispense the
article; and
wherein the vending unit includes:
a plurality of storage compartments each for
storing articles stacked one above another;
a carriage movable relative to the storage
compartments;
moving means for moving the carriage to
align the carriage with a particular one of the
articles stored in the storage compartment;
a latch associated with each of the
plurality of storage compartments, each latch
having an engaging portion for engaging a
lowermost one of the articles stacked in each
plurality of storage compartments and for holding
the articles, and each latch having a réfaining
portion so that when the latch is moved to



2 Conventional direct injection systens nmake use of paddl ewheel -
type fl ow%tggﬁ&gko measure water and foam concentrate fl OVp&Ah Go8/01024
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withdraw the -engaging portion from the lowermost
article to release the lowermost article, the
retaining portion is moved concurrently into
engagement with the article above the lowermost
article to hold the article above the lowermost
article and any articles above that article so
that only the lowermost article is dispensed from
the respective storage compartment and upon
return of the latch the retaining portion
disengages so that the articles can drop under
the influence of gravity and be held by the
engaging portion within the storage compartment.

The invention still further provides a vending machine for
vending articles, the articles having a bottom and a front
face, including:
user input means for allowing a user to input'
information relating to purchase of one of the articles;
payment receiving means for receiving payment

-relating to purchase of the article;

a vending unit for storing the articles and for
dispensing the articles to a purchaser;

contrel means coupled to the vending unit, the
user input means and the payment receiving means for
receiving data from the user input means concerning the
article to be purchased, determining that payment has been
made and for causing the vending unit to dispense the
article; and :

wherein the vending unit includes:

a storage compartment for storing a
plurality of the articles with the bottom being
substantially horizontal and the front face being
substantially vertical;

a carriage mounted below the storage
compartment and movable relative to the storage
compartment, the carriage having an open bottom;



The foam concentrate flowrate is then adjusted either manually or
aut omat i cal ko dgpzozs desired percentage of the water flow ratBCT/AU98/01024
Paddl ewheel f-low neters are affected by, the viscosity of the liquid. being
measured, thus nmaking it necessary to recalibrate themfor foam
concentrates of differing viscosities, and rlking them
a floor below the open bottom of the
carriage;
an outlet opening;
- moving means for moving the carriage to
5 align the carriage with a particular one of the
articles stored in the storage compartment and
then toward the outlet opening after receipt of
the article;
an abutment adjacent the floor so that when
10 the carriage moves the article over the abutment
the article drops in front of the abutment, the
moving means being for reversing movement of the
carriage so that the article is drawn backwards
and is tipped, by the backward movement of the
15 carriage and engagement of the article with the
abutment, onto the front face of the article to
remove the article from the carrier; and
dispensing means for dispensing the article
out of the vending unit through the opening.
20 .
Preferably, the dispensing means comprises the carriage
which, after the article is removed from the carriage
during backward mo#ement of the carriage, the carriage is
moved towards the opening by the moving means to push the
25 tipped article through the opening.

Preferably, the floor has a plurality of strips and the
abutment is formed by an end of the strips spaced from the
outlet opening so that when_the carriage is moved towards
30 the outlet opening the bottom of the article slides on the
strips and then drops over the end of the strips as the

carriage passes over the end of the strips.

Preferably, the carriage has a front flap movable from a
35 closed position to an open position as the carriage moves
backwards to enable the article to be removed from the



| npossible to use with foam concentrates whi ch have non- Newt oni an
rheol ogi es. Exenplary systens of this type are described in U S . Patent’
Nos. 4, 324 VeQ99/3m96 4, 246, 969, both issued to MLoughlin et Pﬂr’AUﬁs@F%| ng
to chem cal injection systems SUMVARY OF THE | NVENTI ON

carriage as the article is tipped by the abutment during
backward movement of the carriage.

Preferred embod;ments of the 1nventzon will be described,
5 by way of example, with reference to the accompanying
drawings in which:
Figure 1 is a front view of a vending machine
according to one embodiment;
'Figure 2 is a perspective view of a vending unit
10 according to the embodiment of Figure 1;
Figure 3 is a side view of the vending unit of
Figure 2 partly broken away to show internal detail;
Figure 4 is a view along the line IV-IV of Figure

i5 ?igure 5 is a_view along the line V-V of Figure

Figure 6 is a partly broken away perspective view
of the part of the vending unit shown iﬁ Figure 3;
Figure 7 is a rear view of a carriage used in
20 this embodiment of the invention;
' Figure 8 is a front view of the carriage of

Figure 7;
Figure 9 is a side view of the carriage of
Figures 7 and 8;

25 Figure 10 is a view of an abutment member for
release of articles used in this embodiment of the
invention;

Figure.ll is a block diagram showing the
electronic control of this embodiment;

30 Figure 12 is a detail showing power supply
control system of Figure 11;

Figure 13 is a block diagram of a vending unit
module of Figure 11;
Figure 14 is a block diagram of Figure 11;

35 Figure 15 is a view showing display on a screen
of the vending unit for facilitating purchase of-articles;

Figure 16 is a view of a further display;



It is an object of the present invention to provide a proportioning system
whi ch is not dependent on flow rate or pressure nmeasurenent d@kuddicigssci ng
proporti onaYV.Q%?""%%st ant mxtures of fluids. It is a further object

of the present invention to provide a
. - G -

Figure 17 is a view of yet a further display;
Figure 18 is a perspective view of a vending unit
according to a second embodiment of the invention;
| Figure 19 is a plan view of the floor of a
5 dispensing unit according to the embodiment of Figure 18;
Figure 20 is a view along the line XX-XX of
Figure 19;
Figure 21 is a front perspective view of a
carriage used in the embodiment of Figures 18;
10 Figure 22 is a side view of the carriage of
Figure 21;
Figure 23 is a block circuit diagram applicable
to the embodiment of Figure 18;
Figure 24 is a front view of a gate mechanism
15 used in the second embodiment of the invention; :
Figure 25 is a view similar to Figure 24 showing
additional detail; and
Figure 26 is a cross-sectional view along the
line XXVI-XXVI of Figure 24.
20
With reference to Figure 1, a vending machine 10 of the
preferred embodiment is shown. The vending machine 10 has
an outer housing 12 which houses a vending unit 14, a touch
screen 18 and a vending terminal 20. The vending terminal
25 20 includes a slot 22 of a card reader (not shown in Figure
1) for receipt of a credit card or EFTPOS card to enable
payment for a purchase from the vending machine. A printer
outlet 24 is provided for providing a printed receipt and a
keypad 26 is provided for input of information if required.
30
The touch screen 18 can be touched by a purchaser to input
commands relating to the purchase of a particular article
such as a compact disc from the vending machine 10. The
storage unit 14 includes a lockable door 30 which can be
35 opened to enable access to the vending unit to load
articles such as compact discs into the vending unit 14 and

also for maintenance purposes.



system whi ch produces a proportionately constant m xture of first and
second fluids in accordance with the el ectrochem cal properties of the
fluids bei wp osisszee. It is another object of the preseRETANIMZHN to
provide a direct injection proportioning systemwhich perforns automatic
I njection of foam concentrates into a wat gr) streamto produce a

The vending machine 10 may also have openable docors or
compartments (not shown) to enable access to the interiox
of the vending unit for maintenance in respect of the video

5 monitor 18 and the terminal 20 as well as control circuitry.
(which will be described in more detail hereinafter)

contained within the housing 12.

Figure 2 is a view of the vending unit 14 within the

10 housing 12. The vending unit 14 haé a storage compartment
46 which is closed by a door 48 which can be pivoted
upwardly in the direction of arrow A in Figure 2 to gain

access to the storage compartment 46.

15 The compartment 46 can slide in and out of the housing 12
in the direction of arrow B in Figure 2. The housing 12
includes a rear wall portion 49 which includes a U-shapéd
track 50 which receives a correspondingly shaped rail 52
connected to the compartment 46. Thus, the compartment 46

20 can be drawn out of the housing 12 in the form of a drawer
so that the door 48 can be opened to enable loading of
compact discs into the storage compartment 46.

The vending unit includes a floor 54 which is formed from
25 or covered with a generally slippery material such as

plastics material or the like to enable sliding movement of

a compact disc along the floor 54 as will be described in

more detail hereinafter.

30 The floor 54 has a rectangular dispensing opening 58 which
is closed by a spring biased closure 60. The closure 60 is
biased into a position covering the opening 58 so that
people cannot attempt to reach up through the opening 58
and steal articles stored in the storage compartment 46.

35 The opening 58 is in registry with a dispensing outlet 59
(see Figure 1) so that articles dispensed by the'vending
machine 10 can be collected by the purchaser.



4

preselected solution percentage based on the conductivity properties

of the water and foam concentrates. SRR
WO 99/30296 PCT/AU98/01 0;4
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Arranged below the storage compartment 46 is a carriage 70.
The carriage 70 is movable in the direction of double
headed arrow C in Pigure 2 relative to the compartment 46
5 for receiving an article from the storage compartment 46
and transporting the article to the dispensing opening 58

for dispensing to the purchaser.

With further reference to Figures 3, 4, 5 and 6 which show
10 the storage compartment 48 with the door 46.effecti§ely
open or removed, a number of sections 74 are provided
within the storage compartment 48 for storing compact discs
75. ‘In the drawings, only one of the sections 74 is shown
including compact discs for ease of illustration. Each of
15 the sections 74 would house a different compact disc and in
the embodiment shown in the drawings, three compact discs
of the same type are in each section 74 with the compact
discs being stacked one above the other in the sections 74.
The sections 74 are defined by plates 78 (see Figure 2
20 which shows only some of the plates 78 also for ease of
illustration) so that the sections 74 are in the form of
narrow spaces defined by the plates 78 which are
substantially the thickness of a compact disc. It should
be noted that the plates 78 are only schematically shown in
25 Figures 3 and 6 once again for ease of illustration.

A pivot rail 79 passes through the plate 78 as best seen in

Figure 2 for mounting of a retaining latch 80 (which will

be described in more detail with reference to Figure 10).
30

Thus, according to the preferred embodiment, compact discs

are loaded into each of the sections 74 so that each

section 74 includes three compact discs of the same type.

35 The carriage 70 is movable relative to the storage
compartment 48 in the direction of double headed arrow C in
Figures 2 and 3 so that the carriage 70 can move into



3 I n accordance with these and other objects, the present invention
provi des a_system and nethod for producing a proportional
¥Fﬁﬂgﬁ&@@kﬁly of

m Xt ure of

the first fluid and a second
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U02%hd second fluids. The system i ncl udes a
- 12 -~

registry with one of the sections 74 to receive a compact
disc from that section 74 and then transport the compact

disc to the dispensing opening 58.

The carriage 70 is shown in more detail in Figures 7, 8 and .
9. With reference to Figures 7, 8 and 9, the carriage 70
has a base plate 93 and an upstanding front wall 95. The
front wall 95 may include slots 97 simply to reduce
material and weight. The carriage 70 has a side wall 99
which may be integral with the front wall 95 or connected
to the front wail 95. The base 93 is connected to the
front wall 95 and the side wall 99. The front wall 95 has
two forwardly projecting side walls 101 and 103. A rail
105 is arranged between the walls 101 and 103 and is spaced
from the front wall 95 by a distance slightly greater than
the thickness of a compact disc to be dispensed by the
vending unit 14. The carriage alsc has an upper wall 109
which is integral with the front wali 95. Mounted to the
bottom of the upper wall 109 is a solenoid 111. The base
wall 93 suppqrts a solenoid driver board 121 which carries
electronic componentry for activating the solenoid 111.
The componentry can include capacitors 123 and other
componentry and connectors generally designated by the
reference 126. The solenoid 111 has an armature 113. A
plunger 115 ié arranged between the front wall 85 and the
solenoid 111 and includes a flange 117 which includes a
finger 119 which projects outwardly from the flange 117.
The plunger 115 also has a base portion 121 which is
connected to the armature 113 of the solenoid 111. Thus;
when the solenoid 111 is activated, the plunger 115 is
moved with the armature 113 so as to move the plunger from
a retracted position shown in Figure 7 in the direction of
arrow D to an extended position to enable a compact disc to
be released from the storage compartment 46 as will be
described in more detail hereinafter.



supply of the second fluid. A predeterm ned m xture ratio of the first and
second f|UIdS |s %@ltlally sel ected and-itsfconductivity chq&ggu@mmﬁmucs
det er ni ned W set point. The conductivity
characteristlcs of the first and second fI uids are also neasured. The
first -and second fluids are then mxed in- 13 -

The side wall 99 supports an optical sensor 124 for
detecting the position of the carriéée and for supplying
signals back to a controller which will be described with
more detail with reference to Figures 11l to 14.

The side wall 99 also carries second sensor 125 for
determining the position of the plunger 115 so that
information can be provided to the controller to ensure
that the plunger 115 is operating correctly. A third

10 optical sensor 127 is also carried at the top of the side
wall 99 for determining whether compact discs are located
in each section 74 of the compartment 46. Pinally, a
fourth sensor 131 (see Figure 9) is provided at the bottom
of the base plate 93 for determining whether a compact disc

15 has been correctly loaded into the carriage 70 as will be

described in more detail hereinafter.

The side wall 99 also carries a sensor bar 141 for registry

with a sensor 142 (see Figure 3) so that the plate 141 can
20 be received within the sensor 142 for indicating that the

carriage 70 is at the rear of the vending unit 46 shown in

Figure 3 which defines a home position.

The side wall 101 also carries a wheel 137 for engaging the
25 floor 54 of the unit 14 and for enabling the carriage to
move along the floor 54 in the direction of double headed

arrow C.

Returning to Figures 2 to 6, arranged below the wall

30 portion 49 of the housing 12 is a housing section 159. The
housing section 159 mounts a further channel 161 for
receiving a rail 163 to facilitate movement of the storage
compartment 46 out of the housing 12 as previously
described. The housing section 159 also supports a U-

35 shaped channel 165 which receives a bearing block 172 (see
Figures 4 and 5) connected to the side wall 99 of the



aﬁcordance with their neasured conductivity characteristics as conpared to
the set point so as to produce the desired proportionately

mxture. WOIBPWBortional ly constant nixtures of the first Rgssecond
fluids is then discharged. Conductivity proportioning is not
dependent on flow rate or pressure as i-sidnkerent with conventional ratio
controllers.

carriage 70 for facilitating movement of the carriage in
the direction of double headed arrow C in Figure 2.

Housing section 159 also mounts a stepping motor 173 which
5 has a pulley 171. A pulley 169 is arranged at the opposite
end of the housing section 159 and an endless belt 167
passes around the pulleys 169 and 171. The carriage 70 is
connected to the endless belt 167 by coupling the side wall
99 to the endless belt 167.
10 _
The stepping motor 173 receives control commands from the
controller to be described with reference to Figures 11 and
14 apd therefore moves the belt 167 to in turn move the
carriage 70 in the direction of double headed arrow C with
15 the besring block (172) being guided in the channel 165 and
the carriage rolling on the wheel 138. By appropriate
control of the steeping motor 173, the carriage 70 can be
moved into registry with any one of the sections 74 of the
'storage compartment 46 to receive a compact disc 75 f£rom
20 the storage compartment 46. Thus, depsnding on the
selection of the compact disc which is made by the
purchaser, the controller will move the carriage 70 into -
registry with the section 74 which holds those compact
discs so that one of the compact discs can be loaded into
25 'the carriage 70 and moved to the opeﬁing 58 for dispensing

to the purchaser.

In order to hold the compact disc 75 in the sections 74
between the plates 78, latches 80 shown in Figure 10 are

30 pivotally mounted on the rod 79. Each of the sections 74
has one of the latches 80 (only one being shown in Figure -
6) for holding the compact discs within the sections 74.

As shown in Figure 10, the latch 80 comprises an arm 181
35 which has a hole 183 so that the rod 79 can pass through
the hole 183 to pivotally mount the arm 181. The arm 181
has a spring section 183-which comprises a L~-shaped plate

This Sheet Has Been Replaced
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Conductivity will solve the problem of accurate proportioning over a w de
range of fl rently avail abl e equi pnment operates wth pCcl/AUYS/Gi024N
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ely 8:1..Thus, the maxi mumfl ow of the device is .about
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185 which is fixed to the compartment 46. A leaf spring
187 is arranged between the arm 181 and the plate 185 for
biasing the arm into the position shown in Figure 10. The
arm 181 carries an abutment section 189 which could be
integral with the arm 181 but in the embodiment shown is a
separate component which includes a boss 193 which is a
friction £it in a slot 195. ' The section 189 carries a
depending abutment portion 197 for engagement with the
finger 119 carried by the plunger 115. The portion 189 has
a ledge 196 which projects into the sections 74 and holds
the compact discs 75 in the section 74 as is best shown in
Figures 4 and 5. When the finger 119 contacts the portion
197, the arm 181 is pivoted on the rod 79 against the bias

of the spring 187.

The arm 181 has a flat upper surface 181' which serves to
hold the compact discs stacked above the lowermost compact
disc when the lowermost compact disc is dispensed into the
carriage 70. As is best shown in Figures 4 and 5, the
storage compartment 46 has a rear wall section 46a which
extends vertically and then a rear wall section 46b which
extends down at an inclined angle of approximately 3° to
the vertical. The inclined wall 46b causes the lowermost
cassette 75 shown in Figures 4 and 5 to be tilted slightly
so that the bottom edge of the compact disc is supported by
the ledge 196 as clearly shown in Figures 4 and 5. The
compact discs labelled 75' and 75'' in Figures 4 and 5§
above the disc 75 are also supported on an inclined angle
as can be clearly seen in view of the inclination of the
lowermost disc 75. When the arm 181 is pivoted about the
rod 79 to remove the ledge 196 from beneath the lowermost
disc 75, the upper surface 181' is moved in the direction
of arrow F in Figures 4 and 5 so as to engage beneath the
compact disc 75'. This holds the compact disc 75' in
place until the compact disc 75 has dropped from the
storage location into the carriage 70. When the arm 181
returns to the position shown in Figures 4 and 5, the ledge

This Sheet Has Been Replaced -
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196 is moved back to the position shown in Figures 4 and 5

and the upper surface 181' withdrawn from the cassette 75

so the cassette 75' can drop to the lower posifion where

it will be caught by the ledge 196 and supported within the

storage compartment.

Thus, when the stepping motor 171 is activated to move the
carriage 70 into registry with one of the sections 74, such
as to the position shown in Figure 6, the carriage 70 is
located below the required compact disc 75 which the
purchaser wishes to buy. Once the carriage 70 is located
in the correct position, the solenoid 111 is activated to
extend the plunger 115 so that the finger 119 engages the
portion 189 of the arm 181 to pivot the arm 181 on the rod
79 sc the ledge 196 is removed from bemneath the lowest
compact disc 75 and the surface 181' engages the disc 75'
above the lowermost disc 75 so the compact disc 75 drops
from the positioh shown in Figure 6 into the carriage 70
between the rail 105 and the front wall 95 of the carriage
70. The compact disc 75 rests on the floor 54 of the unit
14 between front wall 95 and rail 105.

The solenoid 111 then deactivates so that the plunger 117
is returned to its retracted position.' A spring (not
shown) may be included to retract the plunger 115 to ensure
complete retraction of the plunger 115. This allows the
arm 181 to return under the bias of the spring 187 so the
ledge 196 moves back into the section 74 so as to catch the
next compact disc 75' as the surface 181' is withdrawn
from the disc 75' so the disc 75' falls to the lowermost
position. The disc 75'' falls to the position previously

occupied by the disc 75'.

The sensor 137 detects that a compact disc 75 is properly
loaded into the cartridge 70 as is shown in Figure 8 and
the stepping motor 173 is again activated to drive the
carriage 70 from the position shown in Figure 6 to the door
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60. When the side walls 101 and 103 contact the door 60,
they push tﬁe door 60 open against the bias of the return
spring (not shown) to open the opening 58 so that as soon
as the carriage 70 registers above the opening 58, the

5 compact disc 75 will drop through the opening 58 to be
collected from the dispensing outlet 59 shown in Figure 1.

As the carriage 70 moves back and forward on floor 54
collecting and delivering cassettes to the opening 58, the
10 sensor 127 will detect whether compact discs still remain
in each of the sections 74 and output appropriate control
signals so that the controller (to be described with
reference to Pigures 11 to 14) can determine whether
compact discs still remain in the sections 74 or whether

15 the storage compartment 46 regquires refilling.

The position of the carriage 70 relative to the sections 74
can also be continuously monitored by the sensor 125 by the
sensor 124 detecting bar codes or grids on housing section
20 159 which are arranged in registry with the sensor 124 so
that the exact position of the carriage 70 can always be
determined. Furthermore, when the carriage returns to the
home position at the end of the vending unit (which is the
right hand end in Figure 3), the plate 141 will register
25 Dbetween the portions of sensor 142 to indicate that the
carriage.70 is at the home position. This also provides
information to the controller for positioning the carriage

70.

30 PFigure 11 is a block diagram of a controller 200 of the
preferred embodiment. The controller 200 comprises a power
supply unit 201, a user interface module 202 and a vending
unit 203. The modules 201 to 203 are interconnected by a
bus 205.

35
The power supply control module 201 is more fully shown in

Figure 12 and includes a conventional plug 210 for
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shows a sc bl ock di agram of an alternate embodi ment
proportlonately constant m xture system of the
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connection to mains power electricity. A surge protector
211 and circuit breaker 213 are provided. An earth leakage
sensor 214 is also provided and an uninterruptable power
Supply unit 215 is also included. A further earth leakage

5 sensor 217 and a circuit breaker 218 are also provided in
the power supply. The earth leakage sensor 214 is
connected to a power switch 219 and the circuit breaker 218
is connected to a second power switch 220 which are turned
on and off by a control and alarm processing module 240.

10 The switch 220 is connected to a supply 223 for providing
24 volt DC power and to a second supply 224 for providing
16 volt or 35 volt DC power.

The processing module 240 which performs alarm and
15 processing and control functions and is coupled to the bus
205 and is powered by the second power supply 224. Module
240 receives information from the bus 205 and supplies
output commands onto the bus 205. Security switches and
sensors 242 are connected to the module 240 so that if the
20 +vending unit 10 is tampered with by someone trying to break
| open a door or the like, an alarm signal can be provided.

The bus 205 also connects to two telephone line networks
260 and 270 via transient barriers 261 and 271 so as to

25 connect the vending machine 10 to a telephone network for

| EFTPOS or credit card checks and payments in a known way.
The telephone connection also allows central networking for
data gathering and software updates and the like. The
alarm and processing module 240 is also connected to a fan

30 241 for cocling purposes. An alarm sounder unit 259 is
also connected to the module 240 for sounding an audible
alarm in the event that an alarm condition is detected by
the module 240. The bus 205 is also connected to a light
box 217 for providing light to illuminate advertising signs

35 (not shown) which may be included on the housing 12. The
bus 205 also connects to speakers 257 for playing samples
of the discs which are stored on hard disc (not shown)
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Wth refere&%rﬂ?réﬁ 6to Fig. 1, a proportioning system10 in J{e9xGsRRa62eM th
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which can be vended by the unit as the user goes through

the purchase protocol which will be described in more

detail hereinafter.

5 Figure 13 shows the vending module 203 which includes
vending units 1 and 2 which are connected on bus 205 so
that control signals can be received and forwarded to the
alarm and processing module 240 and processor 340 (see
Figure 14) such as a PC for controlling the carriage 70 and

10 also the solencid 111 for enabling compact discs to be
received from the storage compartment 46. The module 203
also provides signals to the stepping motor 173 for driving

and controlling the stepping motor 173.

15 In PFigure 13, two vending units labelled vending unit 1 and
vending unit 2 are shown. In the embodiment previously
described, only one vending unit 46 is shown. However, if
desired, two or more vending units identical to those
described with reference to Figures 1 to 10 could be

20 included in side by side relationship and controlled in
master/slave fashion. In the embodiment shown in Figure
13, the bus 205 is connected by bus 310 to a master control
unit 291 which controls slave control unit 291' (and any
other slave control unit for additional vending units which

25 may be included) which can then provide signals to carriage
controllers 292, 292' etc to control the carriages 70.
Thus, data from the sensors 124, 125, 127 and 137 so output
signals can be supplied to the master controller 291 and
also to the processor and alarm module 240 for processing.

30 Appropriate commands supplied on the bus 310 to the master
controller 291 and then to the controller 292 contrel both
the stepping motor 173 and the plunger 115 to position the
carriage 70 in the required place and open a storage

section 74 to receive a compact éiéc and then to move the

35 carriage 70 to the opening 58 for supplying the compact
disc to the purchaser. Data supplied from the carriage 70
also includes data relating to whether compact discs are
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of a second fluid. For purposes of illustration, the first and second

fluids may be f concentrate and water, respectlvely Th U;
. / 01024
concent r at O3t er are driven by conventional neans, 3’ ‘Egﬁbunp (not

shown), along flow paths 13 and 15, respectively. A control valve 26 is -
adj ustable to provide a predetern ned agoggt .of

still remaining in any of the sections 74 so that the
vending machine can be refilled when required.

Figure 14 shows the user interface module 202 which

5 includes the monitor 18 which has the touch screen for
input of commands which is connected to bus 205 by line
330. The PC 340 is also connected to the bus 205 by lines
342 for receipt of data and manipulation and processing of

- data within the PC 340. A printer 244 and pin pad 26 are

10 also coupled to the bus 205. Bus 205 is also connected to
a pin pad and terminal 260 which coupled to the telephone
line networks 260 and 270 for transmission of data relating
to the financial transaction to enable payment for the
compact discs. A wireless keyboard sensor 270 may also be

15 coupled to the processor 340 for receiving infrared
controls from a maintenance person in order to perform:

maintenance on the vending unit 10.

Figures 15 to 17 show the protocol for purchasing a compact
- 20 disc from the vending machine 10. When a purchaser
approaches the machine 10, the purchaser need only touch
the monitor touch screen 26 in order to activate the
vending machine 10. When the touch screen 18 is touched on
any part of the screen, an initial menu is displayed which
25 may give choices for compact disc selection such as shown
in Figure 15 which comprise new releases, rock and roll
compact discs, country and western compact discs or the
like. The purchaser will make a choice, for example, new
. releases by merely touching the new release display on the
30. touch screen 26. This will bring up a new menu as shown in
Figure 16 which will show all of the compact discs stored
within the vending machine under that heading. For
example, three compact discs can be displayed at any one
time and if the user wishes to scroll through all of the
35 compact discs available the arrows 400 and 401 shown in
Figure 16 can be touched to cause the monitor 18 to display

additional titles which can be purchased.
-
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foam concentrate to be injected into the flow of water so as to achieve a

desired sol W he valve 26 is autonatically adjusted by mcivalosnio24
control uni aﬁlch receives control signals froma mcroprocessor 34.

The control of valve 26 may be_ operated el ectronechanically,
el ectropneumatical ly, orel ectrohydraulicatl3& = The desired anmpunt of foam

concentrate fromsupply 12 is conbi ned

When the user has made up his or her mind as to which
compact disc is to be purchased, the image of that compact
disc on the touch screen 26 is touched. This causes a new
5 display such as that shown in Figure 17 to be displayed
which shows the front and back cover of that compact disc
and also includes a buy indicator 430 on the touch screen

26.

10 Once the user is satisfied that that is compact disc
required, the user can touch the buy symbol which will then
change to a pay flashing signal. At the same time, the
processor 340 can output audio data on line 342 to bus 205
for playing a sample of the compact disc through the

15 speakers 257 shown in Figure 12.

User then makes payment by inserting his or her ¢é¢redit card
or EFTPOS card into the slot 22 so that it can be read by
the terminal 260 and the appropriate financial data

20 transmitted to the bank or credit facility over the
telephone lines via the telephone networks 260 or 270 in a
manner which is known and conventional for normal EFTPOS
purchases or credit authority. Once the appropriate
acknowledgment of payment or credit is received back by the

25 terminal 260, appropriate signals are outputted onto the
bus 205 to activate tﬁe carriage 70 to cause the carriage
70 to move to the appropriate storage location in which the
selected compact disc resides so that the compact disc can
be loaded into the carriage 70 in the manner described

30 above and transported to the opening 58 whereupon the
compact disc drops through the opening 58 for collection by
the purchaser from the outlet 59 on the front of the

vending machine 10.

35 A receipt will be printed by the printer 244 and outputted
through slot 24 to the purchaser.



with the flow of water fromsupply 14 by a flow conbining unit 30. The
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Data relating to the location of the wvarious compact discs
in the sections 74 is stored in the processor 340 so that
when the appropriate compact disc is'selected, the
processor 340 can output the required storage section

5 information to the vending module 203 to cause the vending
module 203 to drive the carriage 70 to the correct location
for collection of the compact disc and delivery of the
compact disc to the outlet opening 58.

10 A second embodiment of the invention is described with
reference to Figures 18 to 23: This embodiment is the same
as the embodiment previously described except that the
manner of dispensing articles from the carriage 70 is
different. This embodiment also uses a linear motor rather

15 than a stepping motor in order to drive the carriage (so
increased power can be delivered if necessary) and includes

a slight modification to the control system.

. Figure 18 is a front perspective view of a vending unit 14
20  according to the second embodiment. Like parts designate
similar components to those described with reference to
Figures 1 t 17. In this embodiment the sections 74 are
slightly larger to accommodate boxes (having a bottom 504
- and a front face 506) which are somewhat bigger than the
25 compact disc 75 described in the previous embodiment. The
boxes are shown by reference numeral 500 and may be
packaged with a single article or various loose articles
such as merchandise associated with movies, entertainment
groups or the like. The boxes 500 are dispensed from the
30 compartment 75 by movement of latches 80 (not shown in -
Figure 18) which are identical to those described in the

embodiment of Figure 1.

The vending unit 14 has side rails 501 which enables the
35 . storage compartment 46 to slide in and out of the machine

10 (shown in Figure 1) in generally the same manner as the

vending unit described with reference to the embodiment of
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Figure 1. Aﬂside'door 502 is provided which can swing
downwardly ihtd an open position to gain access to the
compartment 48 (shown in Figure 18) provided in the unit
l4. Fixed side walls 503 are provided below the door 502
as are end walls 307. Outlet opening 58 in this embodiment

' is provided on a front end of the vending unit rather than

the floor of the vending unit and the outlet 59 (see Figure
1) of the machine 10 is aligned with the opening 58 in the
unit 14.

Figure 19 is a plan view of the floor of the vending unit
14 of Figure 18. The floor includes a generally flat base
503 upon which are adheted two plastic strips 504. The
strips 504 terminate slightly short of the outlet opening
58 and have end edges 505. As shown in Figure 20 the end
edges 505 define abutments. As explained in the embodiment
of Figures 1 to 18 the carriage 70 has an open bottom and
when moved in the direction of arrow P in Figure 19 the
carriage 20 will move over the edges 505 of the strips 504.
The article 500 (shown in Figure 20 in dotted lines) will
move in front of the abutments formed by edges 505 and drop
down in the carriage onto the base 503 so as to sit in
front of the edges 505 formed by the ends of the strips
504. The distance from the édges 505 and the outlet
opening 58 should be greatér than the width of the articles
500.

The articles are dispensed from the sections 75 into the
carriage 70 in the same manner as described with reference
to the embodiment of Figure 1. The embodiment of Figure 18
also includes all the sensors described with reference to
Figure 1 for sensing movement of the carriage 70 and also

movement of the articles 500.

The carriage 70 of this embodiment is shown in Figures 21
and 22. The carriage is similar to that of the previous
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embodiment except that it is designed to receive articles
500 therefore the top opening 95 is slightly wider.

In this embodiment the rod 119 pivotally mounts a flap 507

5 which is biased to a closed position (ie a vertical
position) by a spring 509. The carriage in this embodiment
may or may not include a wheel 137 as described with
reference to the embodiment of Figure 1.

10 Wwhen the carriage is moved towards the outlet opening 58
and over the edges 505 of the strips 504 the article 500
will drop down onto the base 503 as previously described.
The carriage 70 is then moved in the reverse direction by
the linear motor used to drive the carriage back and forth

15 along the floor of the vending unit. Because the article
500 will engage behind the ledge 505 formed'by the ends of
the strips 504 backward movement of the carriage 70 will
cause the article 500 to tip onto its front face 506 as
shown in Figures 21 and 22. The tilting movement of the

20 article 50 as it moves from the vertical position to a
generally horizontal position will push the flap 507 open
thereby enabling the article 500 to release from the
carriage as the carriage moves backwards away from the
opening 58. The carriage 70 moves a sufficient distance to

25 enable the article 500 to drop from the vertical position
to the horizontal position as shown by the reference
numerals 500a, 500b, 500c and 5004 in Figures 21 and 22
which show sequentially how the article 500 moves during
backward movement of the carriage 70. The sequential

30 movement shown by reference numerals 500a to 5004 is
illustrative only. It should be noted that the corner of
the box marked C in Figure 21 remains substantially in the
same position when the carriage 70 is moved backwards with
box 500 pivoting downwardly from the vertical position to

35 the horizontal position generally about the corner C which'
is engaged behind the ledge 505. The flap 507 controls
movement of the box 500 and generally guides the movement
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from the vertical position to the horizontal position to
ensure that the box 500 is properly delivered into the
horizontal position. In this regard, the door 507 supplies
a slightly downward pressure on the box 500 as the flap 507
is pushed open thereby assisting in the controlled movement
of the box 500 from the vertical position to the horizontal
position. As the article 500 drops to the fully horizontal
position the flap 507 can close under the influence of the
spring 509. When the article 500 is completely released
from the carriage ih the above mentioned manner the
carriage again moves forward towards the opening 58 so that
the back wall 95 of the carriage 70 will push the article
500 forward and through the outlet opening 58 to position
shown in Figure 18 so the article can simply be removed by

the purchaser.

Movement of the carriage 70 to dispense the article through
the outlet opening 58 is under the control of controller
600 shown in Figure 23. The controller, as in the previous
embodiment, controls all operation of the machine 10
including the vending unit 14 and linear motor which will
drive the carriage 14 backward and forward along the
vending unit 14 in the manner described with reference to
Figure 1. In this embodiment, as is clear from the above
description, when the carriage 70 initially receives the
article and moves towards the outlet opening 58 so as to
deposit the article 500 in front of the ledge 505, the
controller controls the carriage 14 to move backwards to
tilt the article as described and shown in Figures 21 and
22 so the article tips from a vertical position to a
generally horizontal position and is removed from the
carriage 70 and then the carriage 70 is again moved forward
to push forward the article out through the opening 58.

With reference to Figure 23 the vending unit 203 used in
the embodiment of 18 is shown in Figure 23 and includes all
of the functions described with reference to Figure 11 and



flow of the fluids to individually adjustable injectors 22a and 22b of a

| ow capaci #gx nmetering punp 20. The netering punp 20 P(f’f/ﬂlﬁ%ﬁw has
a maxi num‘gé 3 capacity of about two gallons per hour for each .
injector. The adjustable injectors 22a and 22b are set to desired mxture

ratios by an operator, for exanple 97 pargg _

Figure 12. In this embodiment a central microprocessor 600
controls each vending unit 14, 14’ (if there is more than
one vending unit) and so on. The micioprdcéssor 600
receives data and outputs data on lines 601 and telephone

5 1lines 603 in séme manner as previously described. Lines
601 effectively form the bus 205 shown in Pigure 23 and
once again like”reference numerals'in Figure 23 correspond

to those with reference to Figures 11 and 12.

10 In this embodiment of the invention, the carriage 70 in the
vending unit 14 may include additional sensors for
controlling the reverse movement of the carriage 70 so as
to tip the articles 500 onto their front face 506 and also
to control and'ﬁonitor movement of tﬁe1carriage 70 as it

15 pushes the articles 500 out through the outlet opening 58.

Figures 24 to 26 show a gate mechanism used for closing'and
selectively opeﬁing the outlet opening 58 to emnable
articles to be dispensed through the outlet opening 58.

20 The gate mechanism-is arranged betWeeh.the front cover of
‘the machine as shown in Figure 1 and the vending unit 14.
The gate mechanism has a rear plate 507 which may be the
front wall 507 of the vending unit shown in Figure 18. 1In
the arrangement shown in Figure 24, the gate mechanism is a

25 dual gate intended to operate with tw6 side-by-side vending
units for dispensing articles through corresponding outlet
openings 58. However, if desired, only one gate could be

employed if only one vending uhit isiused.

30 The plate 507 is provided with four slots 601, 601 and 602,
602. A first vertically moving gate 603 is arranged for
sliding movement along the slots 601 and a second
vertically moving gate 604 is arranged_for sliding movement
along the slots 602. Rollers 605 (see Figure 25) may be

35 arranged on axles 606 for guiding movement of the gate 603
and 604 in the respective slots 601 and 602. .



water and 3 parts foamor 94 parts water and 6 parts foam etc. The
neteri ng puwo svees t he desired ratios ‘of water and foam corrCEAUSS0E0I4 OM

the flow lines 13 and 15 and mi xes themtogether. The m xed sol ution of
foam concentrate and water is discharged into a sanple reservoir 24. A
conductivity probe 36 is installed wthin- Rie-sanple reservoir 24 for

measuring the conductivity of the
Each of the gates 603 and 604 are effectively a mirror

image of one another and the gates 604 has a main panel
portion 609 which closes the outlets 58, a first depending
leg 610 and a second depending leg 611. The first leg 610
5 is provided with a ledge 612 and a slot 613. The second
leg 611 is provided with a button 614 at its lower end.

First sensor switches 615 are provided for detecting
release and re-locking of the gates 603 and 604 and second

10 sensor switches 616 are provided for determining when the
gate 616 is in the fully opened position. The switches 616
can be mounted in four different positions on mounts 617 at
different heights so as to sense when the gates 603 and 604
are at a fully open position. The different heights

15 correspond to different widths of articles which are to be
dispensed so that the gate 6n1y opens the distance
necessary to dispense the required article through the
ocutlet 58. If the article is a compact disc, the gate
604 need only open outlet opening 58 for, say, a third of

20 the height of the opening 58. If a larger box is to be
dispensed, the sensor 616 can be positioned so as to detect
when the gate opens to a greater extent to expose more of
the ocutlet opening 58 so the box can be dispensed with the
cutlet opening 58.

25 ]
The sensors 615 and 616 have reed switches 619 which are

opened and closed to operate the sensors 615 and 616 as
will be described in more detail hereinafter.

30 A pair of latches 620 are pivotally mounted to the face
507. bnly one of the latches is shown in Figure 24, the
other being a mirror image and being removed to show the
detail of leg 610. The latches 620 have a shoulder 621
which abuts the reed switch 619 on the sensors 615.

35
The legs 610 also have an arcuate cutout 621 which
accommodates a lever 622. The lever 622 is pivotally
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mounted on a pivot pin 623 and is driven by a motor 624
(see Figure 25) as will be described hereinafter. The
latches 620 are coupled together by a spring 626 so they
are biased into the closed position shown in Figure 24. As
is best shown in Figures 25 and 26, the latches 620 have a
front panel 631 and a rear panel 632 which is integral with
or fixed onto the front panel 631. The front panel 631 has
an end 633 and the rear panel 632 is provided with a step

or ledge 635;

The lever 623 carries a projecting stud 640 and the latches
620 are pivoted to the face 605 on pivot pins 641.

When it is desired to dispense an article through the
ocutlets 58, the carriage moves the article as described
above. The controller described with reference to Figure
23 also controls operation of the gates 603 and 604 to open
the outlets 58 to enable the article to be dispensed. The
controller operates the motor 624 to swing the lever 622 to
the right or to the left in Figure 24 to open one of the
gates 603 or 604. Initial movement of the lever 622 to,
for example, the right in Figure 24 will cause the lever
623 to initially abut the end edge 633 of the latch 620.
This will pivot the latch 620 against the bias of the
spring 626 so that the ledge 635 is removed from the ledge
612 of the legs 610 to thereby release the 1eg'610 and the
gate 604. Continued pivotal movement of the lever 622 will
drive the stud 64d into the slot 630 so as to lift the gate
604 vertically with the rollers 605 rolling and being
guided in guide slots 602. Figure 25 shows the gate 604
lifted to its full extent to open the outlet opening 58.

As the lever pushes the latch 620, the latch is pivoted
around pivot point 641 which will raise shoulder 621
upwardly away from reed switch 619 so that the switch 615
can detect release of the arm 6§10. As the gate is pushed
upwardly in the direction of arrow Y in Figure 24_to the
fully open position shown in Figure 25, the button 614 will
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contact the reed 619 of the switch 616 to provide an
indication that the gate is at the regquired fully open
position. The motor 624 will then stop so that the article
can be released through the outlet openihg 58. A sensor

5 (not shown) may be provided to determine when the purchaser
withdraws the article 500 from the outlet opening so that a
signal can be provided to the controcller shown in Figure 23

to close the gate 604.

10 After release of the article through the outlet opening 58,
the gate 604 can be closed by reversing the direction of
the motor 624 so that the lever 622 swings back to the
position shown in Figure 24. As the lever swings back to
the position shown in Figure 24, the arcuate edge 651 of

15 1leg 610 will ride on the edge 653 of panel 632 of the latch
620 and push the latch slightly open so as to enable the
shoulder 612 to seat below the shoulder 635 on the latch to
again lock the legs 610 and therefore the gate 604 in the
closed position. The pivoting movement of the latch 620

20 will again operate the switch 615 in the same manner as
described above so as to indicate that the latch 620 has
re-locked the leg 610 in position to close the outlet

opening 58.

25 Thus, the ocutlet opening 58 is secured so that articles
cannot be pushed into the ocutlet opening 58 with a view to
vandalising the machine or an attempt cannot be made to
steal articles from the machine by reaching through the
cutlet opening 58.

30
Apart from dispensing compact discs and boxes, the vending
machine 10 could also perform ancillary functions such as
issuing of movie tickets or the like by appropriate inputs
from a user in response to commands shown on the touch

35 screen 26 so that the user can pay for and receive a
printed movie ticket from the machine for use at a movie
house in which the vending machine may be located.



Conductivity measurenent signals froma conductivity probe 38 |located in

the foam ut i di scharge line 31 which nmakes sim |l ar c%eg.qhﬁm'
measur ene éy%#ogékne sol ution being discharged at the disc ar}g‘;ke eyfz.ge 32,
are simultaneously sent to the mcroprocessor 34. The m croprocessor

operates to conpare the conductivity neaglrenments of the sanple mxture in
the sanple reservoir 24 and

Since modifications within the spirit and scope of the

invention may readily be effected by persons skilled within

the art, it is to be understood that this invention is not
5 1limited to the particular embodiments described by way of

example hereinabove.



the m xture of foam concentrate and water which is actually being

di scharged Qipéoidaseystem In response to the results of thi secravysmison,
the m croproeessor thereafter generates a control signal to the control
unit 28 to nmake appropriate adjustments of the control mxing valve 26 so

that the differences between the - 31 -
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A vending machipe for vending articles,
including:
user input means for allowing a user to input
information relating to purchase of one of the articles;
payment receiving means for receiving payment
relating to purchase of the article;
a vending unit for storing the articles and for
dispensing the articles to a purchaser;
control means coupled to the vending unit, the
user input means and the payment receiving means for
receiving data from the user input means concerning the
article to be purchased, determining that payment has been
made and for causing the vending unit to dispense the
article; and _
wherein the vending unit includes:
a plurality of storage compartments each for
storing articles stacked one above another;
a carriage movable relative to the storage
compartments; '
moving means for moving the carriage to
align the carriage with a particular one of the
articles stored in the storage compartment;
a latch associated with each of the
plurality of sﬁorage_compartments, each latch
having an engaging portion for engaging a
lowermost one of the articles stacked in each
plurality of storage compartments and for holding
the articles, and each latch having a retaining
portion so that when the latch is moved to
withdraw the engaging portion from the lowermost
article to release the lowermost article, the
retaining portion is moved concurrently into
engagement with the article above the lowermost
article to hold the article above the lowermost
article and any articles above that article so

- art
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conpared neasurenents of the sanple solution in the sanple reservoir 24

and the sq& tiB@nging di scharged at discharge 32 are %e%M@y tﬁgge

and prefer

of skill

stantially elimnated. It wll be appreC|a

in the art that the mcroprocessor 34 may be programmed so that

the r.equired match of neasured conductngéy_values woul d be within a
rat her than

r ange,
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that only the lowermost article is dispensed from
the respective storage compartment and upon
return of the latch the retaining portion
diséngages so that the articles can drop under
the influence of gravity'aﬁd be held by the
engaging portion within thé storage compartment.

2. The machine of claim 1, wherein the latch is a
pivotally mounted latch for holding the aligned articles in

each section.

3. The machine of claim 1, wherein the carriage is
mounted for movement below the compartments and includes a
plunger for contacting the latch and for moving the latch
to release the lowermost article so the article can drop
into the carriage for transportation'EO'the dispensing

station.

4. The machine of claim 3, wherein the plunger
includes a solenoid for moving the piunger from a retracted
position £o an extended position so that in the extended
position the plunger engages the latch and pivots the latch
out of engagement with the article to enable the article to

drop into the'carriage.

5. ' The machine of any one of claims 1 to 4, wherein
the carriage is coupled to an endless belt and the belt is
driven by a stepping motor to drive the carriage beneath
the storage compartment into registr& with a particular one
of the articles stored in the storage compartment.

6. The machine of any one of claims 1 to 4, wherein
the carriage includes a wheel for faéilitating movement of

the carriage.

7. : The machine of any one of claims 1 to 6; wherein

the carriage includes: _
) [

_ T

Tl 1
unmum/mmmn W



an exact number, so as to prevent the control mxing valve from
cont i nuousl )6‘,6'999 b19". This range may be adjustable to any degr/aess/sz4

accur acy desd-r ed.
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a sénsor for determining the position of the
carriage beneath the storage compartment,

a sensor for detecting when the carriage is in a
home position; '

a sensor for determining whether an article is
within the carriage; and

a sensor for determining whether articles are

stored in the sections of the storage compartment.

8. The machine according to claim 1, wherein the
engaging portion includes a ledge which locates below the
lowermost article to retain the articles in each
compartment and the retaining portion comprises an

uppermost surface of the latch.

9. The machine of claim 8, wherein the latch is
pivotally mounted on a pivot between the ledge and the
uppermost surface so that when the ledge is in engagement
with the lowermost article, the uppermost surface is
outwardly of the lowermost article so as not to interfere
with the articles stacked in each compartment and when the
latch is pivotally moved to withdraw the ledge from the
lowermost article, the upper surface is moved into
alignment with the articles to engage the article above the
lowermost article to retain the article above the lowermost
article and any article above that article within the

storage compartment.

10. The machine according to claim 1, wherein the
articles in each compartment are stacked in an inclined
staggered manner so that a lower edge of each article
projects outwardly towards the latch so that when the latch
moves to release the lowermost article the retaining
portion is able to engage the exposed outwardly projecting
edge of the article immediately above the lowermost article
to hold that article within the storage compartméht.
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Since the netering punp 20 operates to continuously sanple the
foam concentrate gnd wat er being m xed, the system 10 is CaPéBAﬁgé)Jmek' ng
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stnments to conpensate for chances in the
- 34 -
11. The machine according to claim 10, wherein the

storage compartment includes an inclined wall member to
facilitate stacking of the articles in the inclined

staggered manner.

12. A vending machine for vending articles, the
articles each having a bottom and a frént face, including:

user input means for allowing a user to input
information relating to purchase of one of the articles;

paymeﬁt receiving means for receiving payment
relating to purchase of the article;

a vending unit for storing the articles and for
dispensing the articles to a purchaser;

control means coupled to the'vending unit, the
user input means and the payment receiving means for
receiving data from the user input means concerning the
article to be purchased, determining that payment has been
made and for causing the vending unit to dispense the
article; and |

wherein the vending unit includes:

a storage compartment for storing a
plurality of the articles with the bottom being
substantially horizontal and the front face being
substantially vertical;

"a carriage mounted below the storage
compartment and movable relative to the storage
compartment, the carriage having an open bottom;

a floor below the open bottom of the
carriége;

' an outlet opening;

moving means for moving the carriage to
align the carriage with a particular one of the
articles stored in the storage compartment and
then toward the outlet opening after receipt of
the article;

an abutment adjacent the floor so thét when
the carriage moves the article over the abutment

This Sheet Has Been Replaced
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wat er source or type of foanrboncenfratejbéﬁng used. This is nost
advant ageOLJé,d'dglsﬁigt‘;uat i ons where the supply:of foam concentr gicaau96/01623
u

refilled d

4ng-operating with a foamconcentrate of a different brand or

type, thus having differing conductivity characteristics than that of the
f oam concentrate previously used in the sysjgm. The sane is true of the
wat er supply in that different wat er
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the article drops in front 6f the abutment, the
moving means being for reversing movement of the
carriage so that the article is drawn backwards
and is tipped, by the backward movement of the
carriage and engagement of the article with the
abutment, onto the front face of the article to
remove the article from the carriage; and

dispensing means for dispensing the article
out of the vending unit through the opening.

13. The machine of claim 12, wherein the storage
compartment includes a plurality of sections, each section
being for storing a plurality of articles in a stacked

manner one above another.

14. The machine of claim 12 or 13, wherein the
release means comprises a pivotally mounted latch for

holding the articles in each section.

1s. The machine of any one of claims 12 to 14,
wherein the carriage includes a plunger for contacting the
latch and moving the latch to release the article so the
article can drop into the carriage for tramnsportation to

the outlet opening.

16. The machine of claim 15, wherein the plunger
includes a solenoid for moving the plunger from a retracted
position to an extended position so that in the extended
position the plunger engages the latch and pivots the latch
out of engagement with the article to enable the article to

drop into the carriage.

17. The machine of any one of claims 12 to 16,
wherein the carriage is coupled to an endless belt and the
belt is driven by a motor to drive the carriage beneath the
storage compartment into registry with a particulér one of

the articles stored in the storage compartment.

— TC arHiete R ———

i . Ty



supplies may provide water having different conductivity characteristics.

It will be appreciated by those of skill in the art that L4 Lans of
t he systerﬂv_?dg'ag”ghovm in Fig. 1 could be nade so that th%&?%&h_@s

mul tiple injection points for the foam
) - 36 -

i18. The machine of any one of'élaims 12 to 17,
wherein the carriage includes a wheel for facilitating

movement of the carriage.

5 :
- 19, The machine of any one oficiaims 12 to 18,
wherein the carriage includes: o
a'senéor for determining the-position of the
carriage beneath the storage compartment,
10 a sensor for detecting when the carriage is in a

home position;
a sensor for determining whether an article is
within the carriage; and o
a sensor for determining whether articles are
15 stored in the'sections of the storage compartment.

20. The machine of claim 19, whgrein the sensors are

optical sensors.

200 21. The machine of any one of claims 12 to 20,
‘wherein the user input means comprisés'a touch screen which
displays information so that the usefzéan input commands by
touching the screen in response to the information
displayed on ﬁhe screen. -

25 |
22. The machine of any onme of claims 12 to 21,
wherein the payment receiving means égmprises a card reader
for receiving a financial transaction card such as a credit
card or EFTPOS card or smart card fo: enabling payment in

30 respect of the article. However, in other embodiments, the
payment receiving means could comprise coin or note slots
for receipt of cqins or notes in order to make the payment.

23. The machine of any one of claims 12 to 21 wherein
35 the dispensing means comprises the carriage which! after
the article is removed from the carriage during backward

movement of the carriage, is moved towards the opening by
T
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concentrate to be mxed with the flow of water, and nultiple foam solution
di scharge dg\ydefeassThe system 10 may be. m)dlfled such that eeamagdsolea
mul tiple |nject|on poi nts includes a dedicated control mxing val ve:
and discharge conductivity probe. Conventional mcroprocessor designs
and prograns woul d permt the operator tosgelect foamsolution at certain

dlscharge poi nts and
the moving means to push the tipped af¥ticle through the

opening.

24. The machine of any one of claims 12 to 23 wherein
5 the floor has a plurality of strips and the abutment is
formed by an end of the strips spaced from the outlet
cpening so that when the carriage is moved towards the
outlet opening the bottom of the article slides on the
strips and then drops over the end of the strips as the
10 carriage passes over the abutment formed by ends of the

strips.

25. The machine of any one of claims 12 to 24 wherein
the carriage has a front flap movable from a closed

15 position to an open position as the carriage moves
backwards, to enable the article to be removed from the
carriage as the article is tipped by the abutment during

backward movement of the carriage.

20 26. The machine of any one of claims 12 to 24 wherein
a vertically slidable gate is provided for selectively
opening and closing the outlet opening.

27. The machine of claim 26 wherein the gate has a
25 main body panel and a pair of leg members, one of the leg
members having a slot and a shoulder, a latch pivotally
mounted for engaging the'shoulder of the leg to secure the
gate in a closed position, a lever pivotally mounted for
nmovement to engage the slot and release the latch from the
30 shoﬁlder to enable the gate to be moved by the lever
vertically from a closed position to an open position to
enable an article to be dispensed through the outlet

opening.

35 28. The machine of claim 27 wherein a sensor is
provided for sensing the position of the latch to determine
when the latch releases the gate and/or re- 1ocks the gate

T
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water at others. Furthernore, the use of multiple sanple reservqirs

may be utilized so that each of the multiple discharge devj
di schar ge VOMBEIut i ons havi ng different m xture ratios. #‘%‘e%g%l on, the
m croprocessor 34 may be programmed to provide a display of the present

m xture ratio so that the operator 38

in the closed position, the gate having a second leg and a
second sensot fdr sensing the position of the second leg: as
the gate moves to the open position to determine when the
gate is in the fully opened position to enable an article

5 to be released through the outlet opening.

29. The ﬁéchine of claim 27 whe?ein a spring is
provided for biasing the latch into a:¢105ed position to

secure the gate in the closed position.

10
30. A vending machine for vending articles,
including: i
' user input means for allowing a user to input
information :éiéting to purchase of one of the articles;
15 payment receiving means for receiving payment

relating to pﬁréhase of the article; _
a vpnding unit for storing the articles and for
. dispensing the articles to a purchaser;
control means coupled to the vending unit, the
20 user input méané and the payment receiving means for
receiving data from the user input means concerning the
- article to be'pﬁrchased, determining that payment has been
made and for causing the vending unit to dispense the
article; and o '
25 wherein the vending unit includes:
a storage compartment for storing a
plurality of the articles;
a carriage mounted below the storage
compartment and movable relative to the storage
30 - compartment, the carriage having an open bottom;
a floor below the open bottom of the
carrlage,
an outlet opening in the floor;
moving means for moving the carriage to
35 align the carriage with a particular one of the
articles stored in the storage compartment and

This Sheet Has Been R
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may manual |y adjust one or nore of the control nmixing val ves.
8 WO 99/30296 Y
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thérn to the outlet ocpening after receipt of the
article; and

release means for releasing the article from
the storage compartment so the article falls
under the influence of gravity into the aligned
carriage so that the carriage can receive the
article and transport the article to the outlet
opening with the article sliding on the floor and
dropping from the carriage through the outlet
opening when the carriage arrives at the outlet
opening to thereby dispense the article.

31. The machine of claim 30, wherein the storage
compartment includes a plurality of sections, each second
being for storing a plurality of articles in a stacked

manner one above another.

32. The machine of claim 30 or 31, wherein the
release means comprises a pivotally mounted latch for

holding the articles in each section.

33, The machine of any one of claims 21 to 32,
wherein the carriage includes a plunger for contacting the
latch and moving the latch to release the article so the
article can drop into the carriage for transportation to

the outlet opening.

34. The machine of claim 33, wherein the plunger
includes a solenoid for moving the plunger from a retracted
position to an extended position so that in the extended
position the plunger engages the latch and pivots the latch
out of engagement with the article to enable the article to

drop into the carriage.

35. The machine of any one of claims 30 to 34,
wherein the carriage is coupled to an endless belt and the
belt is driven by a stepping motor to drive the carriage

- This Sheet Has Been Rep
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Wth reference nowto Fig. 2, an alternate enbodi nent of the present

i nvention is shown as a proportlonatel y constant mixing systERuébeiozs
Simlar to PH@B§§ tem 10 of Fig. 1, the system 40 |ncludes a suppl'y. of
foam concentrate 12 which is connected by flow
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beneath the storage compartment into registry with a
particular one of the articles stored in the storage

compartment.

36. The machine of any one of elaims 30 to 35,
wherein the carrlage includes a wheel for facilitating

movement of the carriage.

37. The machlne of any one of cla;ms 30 to 36,

wherein the carriage includes:

a sensor for determining the“position of the
carriage beneath the storage compartﬁent,

a sensor for detecting wheﬁ-the carriage is in a
home position;_. ' ©

a sensor for determining whether an article is

within the carrlage, and
a sensor for determining whether articles are

stored in the sections of the storage compartment.

3s8. The machine of claim 37, wherein the sensors are

optical sensors.

39. The machine of any one of cla;ms 30 to 38,
whereln the openlng is closed by a sprlng biased closure
door which 1s_open by the carriage when the carriage moves

into registry with the opening.

40. The machlne of any one of clalms 30 to 39,

- . wherein the user input means comprises a touch screen which

30

displays 1nformatzon so that the user can input commands by
touching the screen in response to the information

displayed on the screen.

41. The machine of'any one of claims 30 to 40,
wherein the payment receiving means comprises a card reader
for receiving a financial transaction card such as a credit

card or EFTPOS card or smart card for enabling payment in

T L



path 13 to a control mxing valve 26. The control m xing valve provides a
predet er m negp gg¥peey Of foam concentrate-as-determ ned by mMEEHRUSKHAITO!
34 which controls the valve control unit 28 for mxing with a flow of:
water fromsupply 14 at the flow conbiner wunit 30. The foam concentrate
and water solution is discharged fromthe g¥ystem by the discharge device
32.

respect of the article. However, in other embodiments, the
payment receiving means could comprise coin or note slots
for receipt of coins or notes in order to make the payment.
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A ratio selector device 42 is set for a desired proportioning percentage
of foam concentrate and water for.storage by the

conducti vi tWO9p38286 44 i s di sposed al ong the

How [ ne 15 1 1 ERTARESISRY,

concentrate supply 12 for measuringit he/ chhduct|v1ty val ue' of the foam
concentrate and providing a signal
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indicative of sanme to the mcroprocessor. Simlarly, a

- conducti vi tﬁ\'(PiS%gSéG I's provided along the water flow |ine 3C1/40U98/0102
neasuring the conductivity value gf the ygter and providing the .

m croprocessor with this value. The m croprocessor 34 operates to conpare

t he neasured conductivity values of the water and foam concentrate with

; the desired mx ratio percentage set at the
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sel ect or

m cr opr ocessar
yield a soors

probe 38 provides the m croproc
conductivity neasurenents of the discharged sol ution.
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9 The mcroprocessor 34 thereafter conpares the previously determ ned

WO 99/30296 : PCT/AU98/01024
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conductivity value which is desired with the actual conductivity value

bei ng di sc nd provides a control signal to the contr | for

adj usting m";@gzr?t%rol m xi ng val ye 2/6 ;g order to mnim zep‘l:{/ﬁgmm_gﬁ
thus providing a solution

differences between the conpared’ vatues,
wi th.the correct proportioning ratio.
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VWhat is clained is: :
WO 99/30296 PCT/AU98/01024
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- 10 - CLAI M5: 1. A system (10) for muintaining a
pr edet er m_ned roqoort lonate m xture of first (12) and seco%ﬁ[g‘ﬁw“zgi ds,
%ﬁ]ﬁ? 7 [/ 19 -

said syst P2

si ng:
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first mxing nmeans (30) for mxing said first and second fluids to
conti nuousléog) ggﬂﬁe a proportionate discharge m xture (32); pcT/AU9s/086280Nnd
m Xi ng neans: E’ , 18,20) for mxigg gpaigefirst and second fluids to. -
produce a sanple mxture (24) at a ratio corresponding to said
pr edet.er mi ned proportionate m xture; means for measuring and
conparing (34,36,38) the conductivity of the discharge mxture wth the
conductivity of said =t uxe, and for generating a control signal
representativeof an e gher ebet ween; and
T~
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means (26, 28) responsive to said control signal for adjusting said first

m xi ng means in order to mnimze the difference between
conduct i vivPA¥3BPE sai d sanpl e nixture aad said di scharge
The systemof claim 1, wherein ai d nggns for measuring
conductivity includes first means (36) for neasuring the
characteristics of said sanple m xture of said first and
The system of claim 2, wherein said neans for

i

161
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m Xt ur €. q

and conparing the
conductivity
second fluids. 3.
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measuring and conparing the conductivity further conprises second neans
(38) for vggg;,wz’b@g the conductivity characteristics of SBCTVAUPYEN24 ge
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-11- 4. The systemof claim 3, wherein said first and second
measuring neans (36,38) conprise at |east one conducti Vit YpdafR06b/01024
The systeﬂﬁﬁ?’éwgm 1, wherein slgiod Iseﬁ@nd m xi ng neans corrp"rlg‘lr ses a | ow
capacity duplez netering punp (*20):" and adj ustable injectors (a,b)
associated with each of said

: i,
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fluids, 6. The system of claim1, wherein said adjusting neans

conpri ses oYl ab!l e control valve (26) . 7. The syst BOTHNUNOH2M 1,
wher ei n sai d-néasuri ng and conparj$g peapg conprises a m croprocessor (34).
8. The systemof claim1l, wherein said first and second fluids conprise

wat er -(14) and foam concentrate (12).
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9. A nethod of mai ntaining a predet er mi ned proportionate

m xture of_first and second fluids (12,14), said nethod c L5l he
st eps of: WO 99/30296 1 i ng said filri.,st / arlg second fluids to Wu‘?gmg@k
proportionate di scharge m xture; m xing said first and second
fluids to produce a sanple, mxture at a ratio corresponding to a
predeterm ned proportionate m xture; measuring and conparing the .
conductivity of the discharge m xture with the conductivity of said sanple

504
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m xture, and generating a control signal. representative of any difference
t her ebet weeRyo 34)5b296 adjusting, in response to.said contPOl/AvDg0L4
said first mxing neans in order tg mpnimge the difference between the
measured conductivities of said sanple m xture and said di scharge m xture.
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-12- 10 . A system (10) for maintaining a predeterm ned proportionate
m xture of first 6(12) and second (14) fluids, said systemyeQimiidshiRRq:

m xi ng medn ? 3' for m xing sailg fi/rst19and second fluids to continuously
produce a proportionate discharge )
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m xture (32); means (42,44 46) for ‘est abl i shi ng a set point

repr esent atvw‘gg/\?é]”@ desired conductivity characteristic of sRCTARMY8/81024nd
second fluids Ich corresponds {g sai digredeterm ned proportionate -

m xt ure; means (38,34) for measuring and conparing the conductivity
of the discharge m xture with the set point, and for generating a control
signal representative of any difference therebetween; and nmeans

(26, 28) responsive to said control signal for adjusting said mxing neans
in order to mnimze tlhne
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difference between the measured conductivity of said discharge mxture

and said set 0| n : The syst em of claim 10, wher ei rpEgidosiddd4st i ng
nmeans com}?{ 023 adj ustabl e c r? Vel ve (26). 12. The system of
claim 10, wherein said neasurln conpari ng neans conprises a

m cr oprocessor (34). 13. The system of claim 10, wherein said first and
second fluids conprise water (14) and foam concentrate
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(12). 14. The system of claim 10, wherein said establishing neans
conpri ses fwb%ﬂg?gsuri ng neans (44, 46) for neasuring the.coR@FATSI0E624
characterist-+cS of each of the fli8ds/fl i ng al ong sai d separate paths
(13,15), second neasuring nmeans (38) for neasuring the conductivity
characteristics of the predeterm ned proportionate m xture flow ng al ong
said common path, and neans (34) for calculating a conductivity
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15. The systemof claim 10, wherein said establishing nmeans conpptpAI98/01024
ratio selector device (423. 16 . A rmethod of maintaining a Received 6 July 1999
predeterm ned proportionate. nixture at first and second fluids (12,14),

said method conprising the steps of; mking said first and second
fluids to continuously produce a proportionate discharge m xture;

establishing a setapeifbel 90" €8eNkaLiYetakiRglaSveaditORI ANy Iddrriage in

i sti -st.. and "y . .
characteristic Oftﬁglgirgééign of double headed arrdéw C in Figure 2.

Housing section 159 also mounts a stepping motor 173 which

5 has a pulley 171. A pulley 169 is arranged at the opposite
end of the housing section 159 and an endless belt 167
passes around the pulleys 169 and 171. The carriage 70 is
connected to the endless belt 167 by coupling the side wall
99 to the endless belt 167.

10
.The stepping motor 173 receives control commands from the
controller to be described with reference to Figures 11 and
14 and therefore moves the belt 167 to in turn move the
carriage 70 in the direction of double headed arrow C with

15 the bsaring block (172) being guided in the chznnel 165 and
the carriage rolling on the wheel 137. By appropriate
control of the steeping motor 173, the carriage 70 can be
moved into registry with any one of the sections 74 of the
storage compartment 46 to receive a compact disc 75 from

20 the storage compartment 46. Thus, depending on the
selection of the compact disc which is made by the
purchaser, the controller will move the carriage 70 into
registry with the section 74 which holds those compact
discs. so that one of the compact discs can be loaded into

25 the carriage 70 and moved to the opening 58 for dispensing

to the purchaser.

In order td hold the compact disc 75 in the sections 74
between the plates 78, latches 80 shown in Figure 10 are
30 pivotally mounted on the rod 79. Each of the sections 74
has one of the latches 80 (only one being shown in Figure
6) for holding the compact discs within the seétions 74.

As shown in Figure 10, the latch 80 comprises an arm 181
35 which has a hole 183 so that the rod 79 can pass through
the hole 183 to pivotally mount the arm 181. The arm 181
has a spring section 184 which comprises a L-shaped plate

H:\paulad\Keep\speci\AU CENTRAL FINANCE - VENDING MACHIMNE.doc 22/%35/99
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second fluids which corresponds to said predeternm ned proportionat @ T/AU98/01024

m xt ure; measuring and conparing the conductivity of the Resdrdbdely 1999
m xture with the set point, and for generating a control signal _
represetative of any difference therebetweleén; and adj usting

said mxing in response to said control signal in order to mnimze the
di fference betweeﬂ@éhﬁhﬂ&ﬁsﬂéeﬂlﬁéﬂdﬂsttﬁétMoﬂﬁa%&hﬂntdu$Qhamngaﬁﬂ§Sﬂ£ﬁ§

and said set p0|n{87 is arranged between the arm 181 and the plate 185 for

biasing the arm into the position shown in Figure 10. The
arm 181 carries an abutment section 189 which could be

5 integral with the arm 181 but in the embodiment shown is a
separate component which includes a boss 193 which is a
friction f£it in a slot 195. The section 189 carries a
depending abutment portion 197 for engagement with the
finger 119 carried by the plunger 115. The portion 189 has

10 a ledge 196 which projects into the sections 74 and.holds
the compact discs 75 in the section 74 as is best shown in
Figures 4 and 5. When the finger 119 contacts the portion
197, the arm 181 is pivoted on the rod 79 against the bias
of the spring 187.

[ o
w

The arm 181 has a flat upper surface 181' which serves to
hold the compact discs stacked above the lowermost compact
disc when the lowermost compact disc is dispensed into the
carriage 70. As is best shown in Figures 4 and 5, the
20 storage compartment 46 has a rear wall section 46a which
extends vertically and then a rear wall section 46b which
extends down at an inclined angle of approximately 3° to
the vertical. The inclined wall 46b causes the lowermost
cassette 75 shown in Figures 4 and 5 to be tilted slightly
25 so that. the bottom edge of the compact disc is supported by
the ledge 196 as clearly shown in Figures 4 and 5. The
compact discs labelled 75' and 75'' in Figures 4 and 5
above the disc 75 are also supported on an inclined angle
as can be clearly seen in view of the inclination of the
30 lowermost disc 75 so a bottom portion 75a of the article
75' above the lowermost article 75 is exposed by extending
beyond the lowermost article 75. When the arm 181 is
pivoted about the rod 79 to remove the ledge 196 from
beneath the loweimost disc 75, the upper surface 181' is
35 moved in the direction of arrow F in Figures 4 and 5 so as
to engage beneath the compact disc 75'. This holds the
compact disc 75' in place until the compact disc 75 has

H:\pauladiKeep\speci\AU CENTRAL FINANCE - VENDING MACHINE.doc 22/06/99

AMENDED SHEET (Atticle 34) (IPEA/AU)



14 I njectors-associated wth each said first and second suppl i es POAYAU98/01024
Received 6 July 1999

15a

dropped from the storage location into the carriage 70.
When the arm 181 returns to the position shown in Figures 4
and 5, the ledge

© H:\paulad\Keep\speci\AU CENTRAL FINANCE - VENDING MACHIMNE.doc 22706799
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p}oducing a sanple mxture in a sanple container. 21. The PCIVLUYSHO1024
claim 18, wherein said neasuring neans conprises at |east one Received 6 July 1999

conductivity probe.

10

15

20

25

30

35

18

connection to mains power electricity. A surge protector
211 and circuit breaker 213 are provided. An earth leakage
sensor 214 is also provided and an uninterruptable power
supply unit 215 is also included. A further earth leakage
sensor 217 and a circuit breaker 218 are also provided in
the power supply. The earth leakage sensor 214 is
connected to a power switch 219 and the circuit breaker 218
is connected to a second power switch 220 which are turned
on and off by a control and alarm processing module 240.
The switch 220 is connected to a supply 223 for providing
24 volt DC power and to a second supply 224 for providing
16 volt or 35 volt DC power.

The processing module 240 which performs alarm and
processing and control functions and is coupled to the bus
205 and is powered by the second power supply 224. Module
240 receives information from the bus 205 and supplies
output commands onto the bus 205. Security switches and
sensors 242 are connected to the module 240 so that if the
vending unit 10 is tampered with by someone trying to break
open a door or the like, an alarm signal can be provided.

The bus 205 also connects to two telephone line networks
260 _and 270 via transient barriers 261 and 271 so as to
connect the vending machine 10 to a telephone network for
EFTPOS or credit card checks and payments in a known way.
The telephone connection also allows central networking for
data gathering and software updates and the like. The
alarm and processing module 240 is also connected to a fan
241 for cooling purposes. An alarm sounder unit 259 is
also connected to the module 240 for sounding an audible
alarm in the event that an alarm condition is detected by
the module 240. The bus 205 is also connected to a light
box 216 for providing light to illuminate advertising signs
(not shown) which may be included on the housing 12. The
bus 205 also connects to speakers 257 for playing samples
of the discs which are stored on hard disc (not shown)
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22. The system of claim 15, wherein said m xi ng nmeans conprisesPﬁﬁ%AU9mbun4
adj ust abl e control val ve. 23. The system of claim 19, wRecaived 6Jalyd999

control neans
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35

conprises a m croprocessor.

1s

which can be vended by the unit as the user goes through
the purchase protocol which will be described in more

detail hereinafter.

Figure 13 shows the vending module 203 which includes
vending units 1 and 2 which are connected on bus 205 so
that control signals can be received and forwarded to the
alarm and processing module 240 and processor 340 (see
Figure 14) such as a PC for controlling the carriage 70 and
also the solenoid 111 for enabling compact discs to be
received from the storage compartment 46. The module 203
also provides signals to the stepping motor 173 for driving

and controlling the stepping motor 173.

In Figure 13, two vending units labelled vending unit 1 and
vending unit 2 are shown. In the embodiment previously
described, only one vending unit 46 is shown. However, if
desired, two or more vending units identical to those
described with reference to Figures 1 to 10 could be
included in side by side relationship and controlled in
master/slave fashion. In the embodiment shown in Figure
13, the bus 205 is connected by bus 310 to a master control
unit 291 which controls slave control unit 291' (and any
other. slave control unit for additional vending units which
may be included) which can then provide signals to carriage
controllers 292, 292' etc to control the carriages 70.
Thus, data from the sensors 124, 125, 127 and 137 so output
signals can be supplied to the master controller 291 and
also to the processor and alarm module 240 for processing.
Appropriate commands supplied on the bus 310 to the master
controller 291 and then to the controller 292 control both
the stepping motor 173 and the plunger 115 to position the
carriage 70 in the required place and open a storage
section 74 to receive a compact disc and then to move the
carriage 70 to the opening 58 for supplying the compact
disc to the purchaser. Data supplied from the carriage 70

also includes data relating to whether compact discs are
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24. The system of claim 15, wherein said first and second fl ui dsPCHADP$/ELI24
wat er and foam concentr at e. 25. The system of claim 15, Rsgeived (hJuly 1999
sai d neasuring nmeans conprises first fluid nmeasuring neans and second

fluid measuring
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20

still remaining in any of the sections 74 so that the

vending machine can be refilled whén required.

Figure 14 shows the user interface module 202 which
includes the monitor 18 which has the touch screen for
input of commands which is connected to bus 205 by line
330. The PC 340 is also connected to the bus 205 by lines
342 for receipt of data and manipulation and processing of
data within the PC 340. A printer 244 and pin pad 26 are
also coupled to the bué 205. Bus 205 is also connected to
a pin pad and terminal 960 which are coupled to the
telephone line networks 260 and 270 for transmission of
data relating to the financial transaction to enable
payment for the compact discs. A wireless keyboard sensor
970 may also be coupled to the processor 340 for rasceiving
infrared controls from a maintenance person in order to

perform maintenance on the vending unit 10.

Figures 15 to 17 show the protocol for purchasing a compact
disc from the vending machine 10. When a purchaser
approaches the machine 10, the purchaser need only touch
the monitor touch screen 26 in order to activate the
vending machine 10. When the touch screen 18 is touched on
any part of the screen, an initial menu is displayed which
may give choices for compact disc selection such as shown
in Figure 15 which comprise new releases, rock and roll
compact discs, country and western compact discs or the
like. The purchaser will make a choice, for example, new
releases by merely touching the new release display on the
touch screen 26. This will bring up a new menu as shown in
Figure 16 which will show all of the compact discs stored
within the vending machine under that heading. For
example, three compact discs can be displayed at any one
time and if the user wishes to scroll through all of the
compact discs available the arrows 400 and 401 shown in
Figure 16 can be touched to cause the monitor 18 to display
additional titles which can be purchased.
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néans for measuring the conductivity characteristics of said first PCIWIU98/01024

second fl uids,

respectively. 26.

.The system of cl ai m 25 RevdreddiJnly 1999

said neasuring nmeans further conprises a discharge neasuring nmeans for

measuring the
const ant
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conductivity characteristics of33aid proportionately

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A vending machine for vending articles,
including:

user input means for allowing a user to input
information relating to purchase of one of the articles;

payment receiving means for receiving payment
relating to purchase of the article;

a vending unit for storing the articles and for
dispensing the articles to a purchaser;

control means coupled to the vending unit, the
user input means and the payment receiving means for
receiving data from the user input means concerning the
article to be purchased, determining that payment has been
made and for causing the vending urit to dispense the
article; and )

wherein the vending unit includes:

a plurality of storage compartments each for
storing articles, the storage components having
engaging means for contacting the articles and
causing the articles in each component to be
stacked one above the other with a bottom portion
of the article stacked above a lowermost of the
articles being exposed by extending beyond the
lowermost of the articles;

a carriage movable relative to the storage
compartments;

moving means for moving the carriage to
align the carriage with a particular one of the
articles stored in the storage_compartment; |

a latch associated with each of the
plurality of storage compartments, each latch
having an engaging portion for engaging a
lowermost one of the articles stacked in each
Plurality of storage compartments and for holding
the articles, and each latch having a retaining
portion so that when the latch is moved to

L L e e e
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m xture of said first and second fluids being discharged. PCT/AU98/01024
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withdraw the engaging portion from the lowermost
article to release the ldwermost article, the
retaining portion is moved concurrently into
engagement with the exposed bottom portion of the
article above the lowermost article to hold the
article above the lowermost article and any
articles above that article so that only the
lowermost article is dispensed from the
respective storage compartment, and upon return
of the latch the retaining portion disengages
from the exposed bottom portion so that the
articles can drop under the influence of gravity
and be held by the engaging portion within the

storage compartment.

2. The machine of claim 1, wherein the latch is a
pivotally mounted latch for holding the aligned articles in

each section.

3. The machine of claim 1, wherein the carriage is
mounted for movement below the compartments and includes a
plunger for contacting the latch and for moving the latch
to release the lowermost article so the article can drop
into the carriage for transportation to the dispensing

station.

4. The machine of c¢laim 3, wherein the plunger
includes a solenoid for moving the plunger f£rom a retracted
position to an extended position so that in the extended
position the plunger engages the latch and pivots the latch
out of engagement with the article to enable the article to

drop into the carriage.

5. The machine of any one of claims 1 to 4, wherein
the carriage is coupled to an endless belt and the belt is

driven by a stepping motor to drive the carriage beneath

”ll"l, ,”I" Ill" "l,l ", . ‘H:\paulad\Keep\speci\AU CENTRAL FINANCE - VENDING MACHINE.doc 22/06/99
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27. The systemof claim26 further conprising control means for PCT/AU98/01024
controlling said mxing means in accordance with the conBersivedpdyly 1999
measurenents by said nmeasuring neans so as to naintain said predeterm ned

m xture ratio in the mixture of said first and3 second flui ds being

di schar ged. :

the storage compartment into registry with a particular one
of the articles stored in the storége compartment.

6. The machine of any one of claims 1 to 4, wherein
5 the carriage includes a wheel for facilitating movement of

the carriage.

7. The machine of any one of claims 1 to 6, wherein
the carriage includes:
10 a sensor for determining the position of the
carriage beneath the storage compartment,
a sensor for detecting when the carriage is in a
home position;
a sensor for determining whether an article is
15 within the carriage; and
a sensor for determining whether articles are

stored in the sections of the storage compartment.

8. The machine according to claim 1, wherein the

20 engaging portion includes a ledge which locates below the
lowermost article to retain the articles in each
compartment and the retaining portion comprises an
uppermost surface-of the latch.

25 9. The machine of claim 8, wherxein the latch is
pivotally mounted on a pivot between the ledge and the
uppermost surface so that when the ledge is in engagement
with the lowermost article, the uppermost surface is
outwardly of the lowermost article so as not to interfere

30 with the articles stacked in each compartment and when the
latch is pivotally mbved to withdraw the ledge from the
lowermost article, the upper surface is moved into
alignment with the articles to engage the article above the
lowermost article to retain the article above the lowermost

35 article and any article above that article within the

storage compartment.

—_——
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28. The sy ‘ \ %ﬁ mherein sai d neasuring neans conpri seRCEHAU98/01024
| east one c mm“ 29. The system of cl ai m 27Received @July 1999
c

sald control*rreansL
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rrprl ses a m Croprocessor.
34

10. The machine according to claim 1, wherein the
articles in each compartment are stacked in an inclined
staggered manner so that the exposed bottom portion of each
article projects outwardly towards the latch so that when
the latch moves to release the lowermost article the
retaining portion is able to engage the exposed bottom
portion edge of the article immediately above the lowermost
article to hold that article within the storage

compartment.

11. The machine according to claim 1 wherein the
engaging means comprises a first substantially vertical
wall portion and a second wall portion inclined with
respect to the vertical wall portion and located below the

vertical wall poxtion.

12. A vending machine for wvending articles, the
articles each having a bottom and a front face, including:

user input means for allowing a user to input
information relating to purchase of one of the articles;

payment receiving means for receiving payment
relating to purchase of the article;

‘2 vending unit for storing the articles and for
dispensing the articles to a purchaser;

control means coupled to the vending unit, the
user input means and the‘payment receiving means for
receiving data from the user input means corncerning the
article to be purchased, determining that payment has been
made and for causing the vending unit to dispense the
article; and

wherein the vending unit includes:

a storage compartment for storing a
plurality of the articles with the bottom being
substantially horizontal and the front face being

substantially vertical;
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30. A method of producing a proportionately constant mxture of fRGEAUS$/@1024

second fl uids,

sai d method conprising the steps of: provi dRegejived 6 July 1999

supply of said first fluid, provi ding a supply of said second fl uid;
35
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a carriage mounted below the storage
compartment and movableé ¥elative to the storage
compartment, the carriage having an open bottom;

a floor below the open bottom of the
carriage;

an outlet opening:

moving means for moving the carriage to
align the carriage with a particular one of the
articles stored in the storage compartment and
then toward the outlet opening after receipt of
the article;

an abutment adjacent the floor so that when
the carriage moves the article over the abutment
the article drops in front of the abutment, the
moving means being for reversing movement of the
carriage so that the article is drawn backwards
and is tipped, by the backward movement of the
carriage and engagement of the article with the
abutment, onto the front face of the article to
remove the article from the carriage; and

dispensing means for dispensing the article
out of the vending unit through the opening.

13. . The machine of claim 12, wherein the storage
compartment includes a plurality of sections, each section
being for storing a plurality of articles in a stacked

manner one above another.

14. The machine of claim 12 or 13, wherein the
release means comprises a pivotally mounted latch for

holding the articles in each section.

15. The machine of any one of claims 12 to 14,
wherein the carriage includes a plunger for contacting the
latch and moving the latch to release the article so the
article can drop into the carriage for transportation to

the outlet opening.
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setting a predetermined mxture ratio of said first and second fIBC_cHB&U98/01024
nmeasuring conductivity characteristics of said first and secpndR&ku&déJub1999
and mxing said first and second fluids in accordance with the

measured conductivity characteristics so as tozpgroduce said

16. The machine of c¢laim 15, wherein the plunger
includes a solenoid for moving the plunger from a retracted
position to an extended position so that in the extended

5 position the plunger engages the latch and pivots the latch
out of engagement with the article to enable the article to

drop into the carriage.

17. The machine of any one of claims 12 to 156,

10 wherein the carriage is coupled to an endless belt and the
belt is driven by a motor to drive the carriage beneath the
storage compartment into registry with a particular one of

the articles stored in the storage compartment.

15 i8. The machine of any one of claims 12 to 17,
wherein the carriage includes a wheel for facilitating

movement of the carriage.

19. The machine of any one of claims 12 to 18,

20 vwherein the carriage includes:
a sensor for determining the position of the
carriage beneath the storage compartment,
.a sensor for detecting when the carriage is in a
home position;
25 a sensor for determining whether an article is
within the carriage; and
a sensor for determining whether articles are

stored in the sections of the storage compartment.

30 20. The machine of claim 19, wherein the sensors are

optical sensors.

21. The machine of any one of claims 12 to 20,

wherein the user input means comprises a touch screen which
35 displays information so that the user can input commands by

touching the screen in response to the information

displayed on the screen.

\\' H:\paulad\Keep\speci\AU CENTRAL FINANCE - VENDING MACHINE.doc 22/06/99
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p}oportionately constant m xture. PCT/AU98/01024
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22. The machine of any one of claims 12 to 21,
wherein the payment receiving means comprises a card reader
for receiving a financial transaction card such as a credit
5 card or EFTPOS card or smart card for enabling payment in
respect of the article. Eowever, in other embodiments, the
payment receiving means could comprise coin or note slots

for receipt of coins or notes in order to make the payment.

10 23. The machine of any one of claims 12 to 21 wherein
the dispensiﬁg means comprises the carriage which, after
the article is removed from the carriage during backward
movement of the carriage, is moved towards the opening by
the moving means to push the tipped articleée through the

15 opening.

24. The machine of any one of claims 12 to 23 wherein
the floor has a plurality of strips and the abutment is
formed by an end of the strips spaced from the outlet

20 opening so that when the carriage is moved towards the
outlet opening the bottom of the article slides on the
strips and then drops over the end of the strips as the
carriage passes over the abutment formed by ends of the

strips.

25. The machine of any one of claims 12 to 24 wherein
the carriage has a front flap movable from a closed
position to an open position as the carriage moves
backwards, to enable the article to be removed from the

30 carriage as the article is tipped by the abutment during

backward movement of the carriage.

26. The machine of any one of claims 12 to 24 wherein
a vertically slidable gate is provided for selectively

35 opening and closing the outlet opening.
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27. The machine of claim 26 wherein the gate has a
main body panel and a pair of leg ﬁembers, one of the leg
members having a slot and a shoulder, a latch pivotally
mounted for engaging the shoulder of the leg to secure the
gate in a closed position, a lever pivotally mounted for
movement to engage the slot and release the latch from the
shoulder to enable the gate to be moved by the lever
vertically from a closed position to an open position to
enable an article to be dispensed through the outlet

opening.

28. The machine of claim 27 wherein a sensor is
provided for sensing the position of the latch to determine
when the latch reléases the gate and/or re-locks the gate
in the closed position, the gate having a2 second leg and a
second sensor for sensing the position of the second leg as
the gate moves to the open position to determine when the
gate is in the fully opened position to enable an article
to be released through the outlet opening.

29. The machine of claim 27 wherein a spring is
provided for biasing the latch into a closed position to
secure the gate in the closed position.
30. A vending machine for vending articles,
including:

user input means for allowing a user to input
information relating to purchase of one of the articles;

payment receiving means for receiving rayment
relating to purchase of the article;

a vehding unit for storing the articles and for
dispensing the articles to.a purchaser;

control means coupled to the vending unit, the
user input means and the payment receiving means for
receiving data from the user input means concerning the
article to be purchased, determining that prayment has been
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made and for causing the vending unit to dispense the
article; and
wherein the vending unit includes:

a storage compartment for storing a
plurality of the articles;

a carriage mounted below the storage
compartment and movable relative to the storage
compartment, the carriage having an open bottom;

a floor below the open bottom of the
carriage;

an outlet opening in the floor;

moving means for moving the carriage to
align the carriage with a particular one of the
articles stored in the storage compartment and
then to the outlet opening aftexr receipt of <he
article; and

release means for releasing the article from
the storage compartment so the article falls
under the influence of gravity into the aligned
carriage so that the carriage can receive the
article and transport the article to the outlet
opening with the article sliding on the floor and
dropping from the carriage through the outlet
opening when the carriage arrives at the ocutlet

opening to thereby dispense the article.

31. The machine of claim 30, wherein the storage
compartment includes a plurality of sections, each second
being for storing a plurality of articles in a stacked

manner one above another.

32. The machine of claim 30 or 31, wherein the
release means comprises a pivotally mounted latch for

holding the articles in each section.

33. The machine of any one of claims 21 to 32,

wherein the carriage includes a plunger for contacting the
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latch and moving the latch to release the article so the

article can drop into the carriage for transportation to

the outlet opening.

5 34. The machine of claim 33, wherein the plunger
includes a solenoid for moving the plunger from a retracted
position to an extended position so that in the extended
position the plunger engages the latch and pivots the latch
out of engagement with the article to enable the article to

10 drop into the carriage.

35. The machine of any one of claims 30 to 34,
wherein the carriage is coupled to an endless belt and the
belt is driven by a stepping motor to drive the carriage

15 Dbeneath the storage compartment into registry with a
particular one of the articles stored in the storage

compartment.

36. The machine of any one of c¢laims 30 to 35,
20 wherein the carriage includes a wheel for facilitating

movement of the carriage.

37. The machine of any one of claims 30 to 36,
wherein the carriage includes:
25 a sensor for determining the position of the
carriage beneath the storage compartment,
a sensor for detecting when the carriage is in a
home position;
a sensor for determining whether an article is

30 within the carriage; and
a sensor for determining whether articles are

stored in the sections of the storage compartment.

38. The machine of claim 37, wherein the sensors are

35 optical sensors.

”ll,ll' ml" I"" "I,I " ,II, H:\paulad\Keep\speci\AU CENTRAL FINANCE - VENDING MACHINE.doc 22/06/99
* L M s w AMENDED SHEET (Article 34) (IPEA/AU)



10

15

20

25

30

35

PCT/AU98/01024
Received 6 July 1999

41

39. The machine of any one of qlaims 30 to 38,
wherein the opening is closed by a spring biased closure
door which is open by the carriage when the carriage moves

into registry with the opening.

40. The machine of any one of claims 30 to 39,
wherein the user input means comprises a touch screen which
displays information so that the user can input commands by
touching the screen in response to the information

displayed on the screen.

41. The machine of any one of claims 30 to 40,
wherein the payment receiving means comprises a card reader
for receiving a financial transaction card such as a credit
card or EFTPOS card or smart card for enabling payment in
respect of the article. However, in other embodiments, the
pPayment receiving means could comprise coin or note slots

for receipt of coins or notes in order to make the payment.

42, A vending machine for vending articles,
including:
user input means for allowing a user to input
information relating to purchase of one of the articles;
- payment receiving means for receiving payment
relating to purchase of the article;
a vending unit for storing the articles and for
dispensing the articles to a purchaser; )
control means coupled to the vending unit, the
user input means and the payment receiving means for
receiving data from the user input means concerning the
article to be purchased, determining that payment has been
made and for causing the vending unit to dispense the
article; and
wherein the vending unit includes:
a plurality of storage compartments each for
storing articles stacked one above another;
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a carriage movable relative to the storage
compartments;

moving means for moving the carriage to
align the carfiage with a particular one of the
articles stored in the storage compartment;

a latch associated with each of the
plurality of storage compartments, the latch
being pivotally mounted at an intermediate
portion of the latch between a top of the latch
and a bottom of the latch, a separate engaging
component which includes an engaging portion, the
engaging component being coupled to the latch by
a recess in one of the latch or engaging
component and a boss on the other of the latch or
engaging component engaged in the recess, the '
engaging portion being for engaging a lowermost
one of the articles stacked in each plurality}bf
storage compartments and for holding the
articles, and each latch having a retaining
portion so that when the latch is moved to
withdraw the engaging portion from the lowermost
article to release the lowermost article, the
retaining portion is moved concurrently into
engagement with the article above the lowermost
article to hold the article above the lowermost
article and any articles above that article so
that only the lowermost article is dispensed from
the respective storage compartment and upon
return of the latch the retaining portion
disengages from the exposed bottom portion so
that the articles can drop under the influence of
gravity and be held by the engaging portion
within the storage compartment.

The machine of claim 42, wherein the carriage is

mounted for movement below the compartments and includes a
pPlunger for contacting the latch and for moving the latch
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to release the lowermost article so the article can drop
into the carriage for transportation to the dispensing

station.

5 44, The machine of c¢laim 43, wherein the plunger
includes a solenocid for moving the plunger from a retréqted
position to an extended position so that in the extended
position the plunger engages the latch and pivots the latch
out of engagement with the article to enable the article to

10 drop into the carriage.

45, The machine of any one of claims 42 to 44,
wherein the carriage is coupled to an endless belt and the
belt is driven by a stepping motor to drive the carriage

15 Dbeneath the storage compartment into registry with a
particular one of the articles stored in the storage

compartment.

46. The machine of any one of claims 42 to 44,
20 wherein the carriage includes..a wheel for facilitating

movement of the carriage.

47. The machine of any one of claims 42 to 46,

wherein the carriage includes:
25 a sensor for determining the position of the

carriage beneath the storage compartment,

a sensor for detecting when the carriage is in a
home position;

a sensor for determining whether an article is

30 within the carriage; and
a sensor for determining whether articles are

stored in the sections of the storage compartment.
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