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vendi ng nmachi nes. The invention has particular application to
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BACKGROUND T

The presently available vending machines for vending frozen

products fall into two main types. The first type has a cabinet

15 containing a plurality of racks each normally arranged to contain

one product line and having a pusher or the like for dispensing

a product from the rack upon selection of the desired product by

a customer. In some cases, instead of using a pusher each rack

may be an auger which rotates to move a product held therein into

20 a delivery chute. This general type of machine is illustrated in

United States Patent No. 5025950 to Trouteaud et al. It will be

appreciated that in this type of machine, the number of products

held in each rack is fairly small and the product line is limited

to a fairly specific size and shape to suit the rack.

25 Furthermore, each rack requires an undesirably large space in

order for the dispensing mechanisms to work effectively and the

racks themselves must be contained in the freezer compartment
which therefor must be undesirably large.

A second known type of vending machine includes a freezer

30 cabinet which houses an extraction device arranged to extract a

desired product from the freezer upon selection by a customer and

dispense it wvia a dispensing chute. In such apparatus the

extraction device typically includes a beam crane or gantry crane

movable to any selected x, y co-ordinates within the cabinet

35 whereupon a suction device supported by the crane moves down into

a product compartment at the selected co-ordinates and attaches

itself by suction to a product and then lifts it clear of the

product compartment then the crane moves to a position above a



order for the dispensing nechanisns to work effectively and the racks
t hensel ves nust be contained in the freezer conpart nent whi ch therefor
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i ncludes a freezer 30 cabinet which houses an extraction ranged to
extract a desired product fromthe freezer upon sel ection by a custoner
and di spense it via a dispensing-2¢hute. In such apparatus the
extractjon device typical]y includes a beamcrane or gantry crane
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to the hostile énvironment of the other types mentioned ‘and
furthermore, the chest freezer can be almost fully allocated to
15 product storage. '
It is an object of the present invention to provide a
vending machine which has at least some of the advantages
proffered by the use of a chest freezer in a vending machine and

to provide additional advantages arising from the use of a
20 different extraction device.

DISCL,OSURE OF THE INVENTION

With the foregoing in view, this invention in one aspect

25 resides broadly in a vending machine including:

a cabinet;

a storage compartment in said cabinet for storing products
to be vended, said storage compartment having an upwardly
directed access opening;

30 product extraction means in said cabinet for extracting
products from said storage compartment and a customer accessible
product station for receiving products extracted by said product
extraction means;

selection means on a customer accessible position of said

35 cabinet for selecting a product to be extracted;

control means in operative communication with said product
extraction means for controlling the operation of said product
extraction means in response to a product selection;



mechani smis housed outside the chest freezer and is not subject to the
hastii e environnent of the other type$ nentioned and furthernore, the
chest frwegmm2idan be al nost fully allocated to 15 product petanuageosss

It is an object of the present invention to provide a vendi ng machi ne
whi ch has at | east sonme of the advantgges proffered by the use of a
chest freezer in a vendi ng machi ne an to provide additional advantages
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for pivotally moving said first elongate link means about said
first horizontal axis, second actuation means operatively
connected to said first and second elongate link means for
pivotally moving said second elongate link means relative to said

15 first élongate link means above said access opening about said
second horizontal axis, third actuation means operatively
connected to said base member for pivotally moving said base
member about said vertical axis, and coupling means operatively
connected to the other end of said second elongate link means for

20 coupling with a selected product wherein it may be extracted from
said storage compartment.

In another aspect the invention resides broadly in a vending
machine including:
a cabinet;

25 a refrigerated storage compartment in said cabinet for
storing chilled or frozen food products, said storage compartment
having an upwardly directed access opening and a compartment
closure for closing said upwardly directed access opening;

product extraction means in said cabinet for extracting

30 chilled or frozen food products from said storage compartment and
a customer accessible product station for receiving products
extracted by said product extraction means;

opening means operatively connected to said compartment
closure for selectively opening said closure to allow said

35 product extraction means access to food products in said
refrigerated storage compartment;

selection means on a customer accessible position of said
cabinet for selecting a product to be extracted;.



- 3- sai d product extraction nmeans including a base nenber
operatively connected to said cabinet or nounted in said cabinet for.

pi voti ng,aQyaaRRt relative thereto about a vertical axis ?@'ij/A 9 /Bd'th
el ongat e ['i'nk 'neans operatively connected at one end to 5 sai H YA renber

for pivoting novenent relative thereto about a first horizontal axis and
second el ongate |ink nmeans operativet$- connected at one end to the other
end of said fi£st el ongate |ink neans for,novenentiéglatige to said

first el ongGPBREFPhi St ORRFAELIVE SUFRYNHOR T LR ¥E TRk Faids preduct
act uatexhbragtimonopenasi folry chhtowmlidoteedthe opexhtfiontof| sagdt prbdaktneans

and sah£ PASE SR Mns and ¥aill v@Eﬁh}@ BYhE%isat8spbhst £60RIBLEaLERK
means about salg first horizontal "axis, second actuation neans
oper at$9EF§TLO0% connected to said first and second el ongate |ink means for

pi vt al |y nmeaidg peoducecextoyigat emeianls neackudéhgt | & e Hases amdmbexf i r st

el Oﬂga&rﬁ%*éé‘fvé'fft Ixfrge%%da gcitod s3§C2apPRED! B?i:s@%{eéakﬂ saidsﬁnggegéi q

hori zo axl s, I on _rreans opera C(_)nnect e )
base nEPHPLYREFing avenesntnrelagive §hpaeto abowkndeverbdgalsardsyvand cal

axis, fifiseowllonyh e aAEnIOPREMS V8p¥rativedPneohaecited her ocdherefadtefl said
;econdselgngaée l“@% regns fgr 0 cou$ling gﬁth a sele%hggeggoggcttmherein
it may°Des exXtTactediro PLYar 49+ BPUgece nﬁ%%?ﬁéﬁ?. PR*afot her
aspect finat | horizontrak axtide angr sadondi prlangahdi hink mgaosi pperativelyy:
a cabi pehnedbed at ore dHd itdeALCHLALL 8 SPRAd NBst NeIGHJAteAliimgt for
storing chilled or frozen food prod ctsz.sagﬁd§tor e_conpa tnEn%
haV|nggﬁﬁnapﬁ%ﬁﬂQPYﬁW%ﬁﬁeﬁegiEggg Befitdgt st & ??ﬂ%n ink MEA%Sur e
for clabduy sasecopharatizctitedcagdsacfésstopetiaigion means opsmahictely
ext r actbRAeEBAASL Ns S8d O G RAbnigait L1l hRChiAfs 3Anahshliadpakef Mak®a.f 0od
D O S PaTet 3y oAt ST A &lhgate L EHR! A0Ehs 2SBS0 Bata
first horizontal axis, second actuation means operatively
connected to said first and second elongate link means for
‘pivotally moving said second elongate link means relative to said
first elongate link means above said access opening about said

20 second horizontal axis, third actuation means operatively
connected to said base member for pivotally moving said base
member about said vertical axis, and coupling means operatively
connected to the other end of said second elongate link means for
coupling with a selected food product wherein it may be extracted

25 from said storage compartment.

Preferably, said product extraction means is mounted on a
stand in said cabinet and said third actuation means is
operatively connected to said stand and said base member so as
to move said base member relative to said stand. '

30 Preferably, the vending machine includes fourth actuation
means operatively connected to said coupling means for moving
said coupling means up and down with respect to said second link
means so that said coupling means may couple with products
located at any depth within the storage compartment. It is also

35 preferred that said coupling means include a flexible and
resilient coupling head adapted to abut a surface of the selected
product in such manner that vacuum pressure provided at said
coupling head may cause the product to be “sucked” on to the



extracted by said product extraction neans; openi ng neans
operatively connected to said conpartitent ~ closure for selectively
openi ng Qi 1213dsure to all ow said 35 product extracti on RERAI9800694s t o
food products in said refrigerated storage conpartnent;

sel ection neans on a custonmer accessiglLe position of said cabi net for
sel ecting a product to be extracted;. -
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is remote from the first and second link means and the tubular

member is attached in such manner to allow up and down movement

of said tubular member in conjunction with said coupling means.

15 1In a preferred form said tubular member is supported by a semi-

rigid sheath which connects said coupling means to said fourth

actuation means and preferably the sheath is a helical spring

which is guided for linear movement along or beside said first

and second link means by rollers mounted thereon whilst in

20 another embodiment the spring passes through a tubular sleeve.

Suitably, the spring has sufficient flexibility to allow bending

s0 as to accommodate pivoting movement of said first and second

link means but is sufficiéntly rigid for linear movement

therealong or therebeside. It is also preferred that said fourth

25 actuation means be a short stroke linear actuator connected to

said spring via a crank adapted to cause movement of the spring

so that the coupling means can be lowered from a first position

above the storage compartment to a second position on or close

top the bottom of the storage compartment. For this purpose it

30 is preferred that the spring have sufficient flexibility to bend

through an arc of about 90 degrees at a radius of about 500mm to
800mm.

Preferably, said control means is arranged to control said

first and second actuators for movement in unison so that the

35 height of said distal second end relative to said access opening

is maintained substantially constant. It will be appreciated that

in such case the height of the coupling means will be varied for

coupling with the selected food product. It is also preferred



pivotally noving said second elongate |link nmeans relative to said first
el ongate |ink neans above said access openi ng about said 20 second

hori zon oo/fks, third actuation nmeans operatively Pcwﬁﬁﬂ%ﬁ&kﬁd to
sai d base nenber for pivotally noving said base menber about sai d
vertical axis, and coupling neans operatively connected to the other
end of said second elongate |ink nmean8=for coupling with a selected

food pyoduct erein it may be extracted 25 from said stor.age conpartment.
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operatively connected to said coupling means and adapted for
progressive displacement upon contact with the product to be

15 extracted and a micro-switch arranged to sense a predetermined
amount of displacement of said contact member. _

In yet another aspect the invention resides broadly in a
vending machine including:
a cabinet;

20 a refrigerated storage compartment in said cabinet for
storing chilled or frozen food products, said storage compartment
having an upwardly directed access opening and a compartment
closure for closing said upwardly directed access opening;

product extraction means in said cabinet for extracting

25 chilled or frozen food products from said storage compartment and
a customer accessible product station for receiving products
extracted by said product extraction means;

opening means operatively connected to said compartment
closure for selectively opening said closure to allow said

30 product extraction means access to food products in said
refrigerated storage compartment;

selection means on a customer accessible position of said

cabinet for selecting a product to be extracted;
control means in operative communication with said product
35 extraction means for controlling the operation of said product

extraction means and said opening means in response to a product
selection;
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al so pESI:%E%gtany moving said first elongate link means about said

20 first horizontal axis, second actuation means operatively

connected to said first and second elongate link means for
pivotally moving said second elongate link means relative to said
first elongate link means above said access opening about said
second horizontal axis, third actuation means operatively
25 connected to said base member for pivotally moving said base
member about said vertical axis, and coupling means operatively
connected to the other end of said second elongate link means for
coupling with a selected food product wherein it may be extracted

from said storage compartment and delivered to said transfer
30 means.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be more readily understood
15 and put into practical effect, reference will now be made to the '
accompanying drawings which illustrate preferred embodiments of
the invention and wherein:



- 6- that said control nmeans include sensing nmeans for sensing contact
with or proximty to a product to-be extracted or other suitable
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cabi net; 20operatidn &fff 3Ry Fxe@z0NaaE conpartnment in said cabinet for
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product s fromEﬁnégfyOE@ggligggggkggnttﬁgd operation of the product
extractions unit for extracting products from the chest
freezer of the vending machine of Fig. 1, and
15 Figs. 6 and 7 are pictorial representations of an
alternative coupling head and sensor arrangement for the
vending machine of Fig. 1;
Fig. 8 is a pictorial representation of the vacuum pump
of the vending machine of Fig. 1;

20 Figs. 9 and 10 are schematic representations of the
vacuum control valve assembly of the vending machine of
Fig. 1;

Fig. 11 is a side elevation of the mounting frame

assembly on which the product extraction unit is mounted in
25 the machine of Fig. 1;

Fig. 12 is a side elevation of the mounting frame
assembly on which the product extraction unit is mounted in
the machine of Fig. 1 but showing an alternative

“arrangement for supporting the extraction tube;

30 Fig. 13 is a pictorial representation of another
alternative arrangement for supporting the extraction tube
of the vending machine of Fig. 1;

Figs. 14a and 14b are pictorial representations of the
transfer chute of the vending machine of Fig. 1, with guide

35 door in open and closed attitudes respectively, and

Fig. 15 is a partial side elevation of the vending
machine of Fig. 1 Eshowing the operation of the guide
assembly illustrated in Fig. 14.



a customer accessible product station for receiving products extracted

by said product extraction neans; openi ng neans operatively
connect MOPY12 I d conpart nent closure for sel ectivel yPEHANIBB064i d
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oper athd¥@hdnism 16 and associated coin retrieval chute are mounted in

the front door in the usual manner.

15 A glass window 17 is also provided in the front door and
extends across a large part of the upper portion of the cabinet
whereby a customer may view the extraction and dispensing of the
selected product which can be collected from the delivery station
18 provided in the lower part of the door 12a.

20 A chest freezer 21 having a food storage compartment 2la
stands in the outer cabinet for storage of frozen food products,
particulary ice creams and ice blocks which are typically stacked
in plastic or cardboard containers opening upwardly towards the
lid 22. The lid is pivotally mounted at its rear edge by two

25 spaced apart hinge assemblies 22a for opening upwardly towards
the rear wall of the cabinet 12 so that the food products can be
accessed from the top of the freezer. Advantageously, the hinge
assemblies are constructed to allow the lid to open within the
plan area of the freezer so that the maximum width freezer can

30 be accommodated in a preselected size cabinet.

A product extraction unit 20 for extracting products from
the freezer and delivering them to the delivery station via
delivery chute 19 is mounted to a stand 24 in the cabinet 12
which in turn is secured to the base wall of the cabinet adjacent

35 one side of the freezer. The product extraction unit includes
a base 29 and a first parallel linkage arm assembly 25a connected
at one end to the base and a second parallel linkage arm assembly
25b connected to the other end of the first arm assembly. The two




15 connected at one end to the other end of said first elongate Iink

nmeans for novenent relative to said first elongate |ink neans about a
second hwogwnis axis, first actuation nmeans operativelyp ﬁfgt‘ed to
said first elongate link means and said base nenber for plvota novi ng
said first elongate |ink neans about id 20 first horizontal axis, second
actuati on neans operatively connectéd to said first and second el ongate
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rde
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now be Biade hqutawtallyad@gppaag. Pivalt guimgavfiorh upl lanst datea piebeingd

enbodi ff¥Smént andt b | ENENbLABrahdes ehNconnector member 31 by a
_8_0 horizontally disposed pivot pin 30b. A second arm member 32 is
also pivotally connected to the connector member by a
horizontally disposed pivot pin 30c for allowing up and down
pivoting.movement of the second arm member relative to the
connector member. At its other end the second arm member 32 is

15 pivotally connected to a guide head 33 by a horizontally disposed
pin 30d, the guide head having a passage 34 for slidably
receiving a extraction tube 35 therethrough for up and down
movement into and out of the freezer compartment as will be
explained more fully later. The orientation of the guide head

20 such that the passage 34 is substantially vertical is maintained
by first and second link members 36 and 37 which are pivotally .
connected to the base, connector member and gquide head
respectively in parallel with the respective first and second arm
members.

25 Movement of the first and second arm members is effected by
first and second linear actuators 38 and 39 respectively, the
first linear actuator being pivotally connected to the base 29
and the first arm member whilst the second linear actuator is
pivotally connected to the first arm member and the second arm

30 member in such manner that as the respective linear actuators
extend in unison the first arm member pivots relative to the base
29 and connector member 31 and the second arm member pivots
relative to the connector member and the guide head so that the
two arm members are extended to place the guide head 33 at a

35 desired position above the chest freezer with the height of the
guide head being maintained substantially constant.

Pivoting of the base 29 about the axis 27 is effected by a
third actuator 41 which is pivotally connected at one end to the



Fig. 1 is a pictorial representation of a vending machi ne accordi ng

to tHe present invention; Fig. 2 is a pictorial representation
of the g2 machine of Fig. 1 fromthe front wPERAURBOG6SS
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respect|¥ ator® mgtor depending on the degree of accuracy required for
pOSLtlonlng of the guide head.

The extraction tube 35 in this embodiment is a coil spring

20 which is operatively connected at one end to an actuator 48

within the stand 24 by a crank assembly 45 and passes through a

passage 46 provided in the shaft 26, beside the two arm members

28 and 32 and through the passage 34 in the guide head 33 to

terminate in a free end 35b which moves up and down into and out

25 of the freezer compartment under the action of the actuator 48.

The path of movement of the spring beside each of the arm members

is guided by tubular guide members 49 and 51 connected to the

first and second arm members respectively. The path of movement

of the spring within the frame assembly below the shaft 26 is

30 guided by a plurality of spaced apart guide roller assemblies 52

each having three guide rollers 53 and the crank arm 47 is

arranged to move through a maximum arc of approximately 90

degrees to move the free end of the extraction tube down and up

from a position above the freezer compartment to a position near

35 the bottom of the freezer compartment as required. The operation

of the extraction tube is more clearly shown in Fig. 11 and an

alternative arrangement is shown in Fig 12. 1In these drawings

it can be seen that the crank assembly has a shaft which is



Fig. 15 is a partial side elevation of the vendi ng machi ne of Fig.

1 showi ng the operation of the guide - assenbly illustrated in Fg..
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one end of the sleeve to the other and adapted to recelve
therethrough the end portion of the crank arm 47 for moving the
extraction tube within the sleeve. The sleeve is mounted to the
stand 24 by brackets 73 only one of which is shown. '
15 A vacuum tube 61 extends fully through the extraction tube
35 and is connected at one end to a vacuum pump 62 mounted to the
frame assembly and at its other end to a bellows type rubber
suction cup 63, the mouth of which is adapted to deform to the
shape of the surface of the article to be extracted as vacuum is
20 applied via the vacuum tube. A proximity switch 64 is attached
to the extraction tube near its free end and electrically
connected to the controller 15 by wire 60 for sensing the
position of the free end or the suction cup relative to a product
to be extracted and the controller is configured to switch the
25 vacuum pump on in response to a signal from the proximity switch.
In an alternative embodiment illustrated in Figs. 6 and 7, a
micro-switch is used instead of the proximity switch. In this
arrangement, an inner sleeve 66 is fitted to the free end of the
extraction tube and an outer sleeve 67 is slidably mounted on the
30 inner sleeve, the outer sleeve forming a shroud about the suction
cup 63 and being adapted to slide relative to the inner sleeve
upon making contact with the product 65 to be extracted. A two
part switch having a reed 68 mounted on the inner sleeve and
axially spaced from the outer sleeve and a complementary magnet
35 69 mounted on the outer sleeve. Movement of the outer sleeve
relative to the inner sleeve by a predetermined distance causes

the reed and the magnet to engage, thus causing the controller
to switch the vacuum pump on.



particulary ice creans and ice bl ocks which are typically stacked  in
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limited and so to the width of the delivery chute. The chute in
15 this case includes a door or flap 19h at its upper end which
opens in response to opening of the freezer 1lid 22 towards the
freezer compartment. Advantageously, the door acts as a guide for
products being dropped into the chute by the product extraction
unit thus allowing the width of the chute to be minimised and the
20 freezer width to be maximised. Opening of the door 19h is
effected by a bowden cable 19j which is connected at one end to
the door by a crank assembly 19k and to the freezer 1lid at the
other end.
In use, a customer selects a desired product by pressing a
25 button on the control panel 13 whereupon an electronic signal
causes actuator 56 to open the 1lid of the freezer so that the
desired product can be extracted by the product extraction unit.
As the lid opens the chute door 19h opens to provide a product
guide and once the freezer lid is open the product extraction
30 unit moves to a position wherein the guide head is directly above
the compartment containing the desired product (as indicated in
phantom in Fig. 5) whereupon the actuator 48 causes the spring
and the vacuum tube sheathed thereby with the attached suction
head to move downwardly towards the desired product. Upon the
35 suction head reaching a position of close proximity to the
product, the suction head “sucks on" to the product and downward
movement of the extraction tube is stopped in response to

transmission of a signal from the proximity switch 64 and
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release the vacuum from the wvacuum tube 61 upon the product
extraction unit reaching a predetermined delivery position so
that the product can be released.
It will of course be realised that while the foregoing
20 description has been given by way of illustrative example of the
invention all such and other modifications and variations thereto
as would be apparent to persons skilled in the art are deemed to
fall within the broad scope and ambit of this invention as
defined in the appended claims.
25
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said product extraction means including a base member

operatively connected to said cabinet or mounted in said cabinet

for pivoting movement relative thereto about a vertical axis and

20 first elongate link means operatively connected at one end to

said base member for pivoting movement relative thereto about a

first horizontal axis and second elongate link means operatively

connected at one end to the other end of said first elongate link

means for movement relative to said first elongate link means

25 about a second horizontal axis, first actuation means operatively

connected to said first elongate link means and said base member

for pivotally moving said first elongate link means about said

first horizontal axis, second actuation means operatively

connected to said first and second elongate link means for

30 pivotally moving said second elongate link means relative to said

first elongate link means above said access opening about said

second horizontal axis, third actuation means operatively

connected to said base member for:pivotally moving said base

member about said vertical axis, and coupling means operatively

35 connected to the other end of said second elongate link means for

coupling with a selected product wherein it may be extracted from
said storage compartment.



each having three guide rollers 53 and the crank arm47.is arranged to
nove t hrough a nmaxi mum arc of approxi mately 90 degrees to nove the free
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35 and dj Gepnedfd 8L1088¢:i609y! CofeNPRYUBLYPCF8sIRNE8 BA1RE said
product extraction means access to food products in said
refrigerated storage compartment;

15 selection means on a customer accessible position of sald
cabinet for selecting a product to be extracted;
control means in operative communication with said product
extraction means for controlling the operation of said product
extraction means and said opening means in response to a product
20 selection; and
said product extraction means including a base member
operatively connected to said cabinet or mounted in said cabinet
for pivoting movement relative thereto about a vertical axis and
first elongate link means operatively connected at one end to
25 said base member for pivoting movement relative thereto about a
first horizontal axis and second elongate link means operatively
connected at one end to the other end of said first elongate link
means for movement relative to said first elongate link means
about a second horizontal axis, first actuation means operatively
30 connected to said first elongate link means and said base member
for pivotally moving said first elongate link means about said
first horizontal axis, second actuation means operatively
connected to said first and second elongate link means for
pivotally moving said second elongate link means relative to said
35 first elongate link means above said access opening about said
second horizontal axis, third actuation means operatively
connected to said base member for pivotally moving said base
member about said vertical axis, and coupling means operatively



frame assenbly and at its other end to a bellows type rubber suction
cup 63, the nouth of which is adapted to deformto the shape of the

surfaceVP9¥Hd3%rticle to be extracted as vacuum i SHm“tEHLmlP lH
vacuum tube. A proximty switch 64 is attached tube
near its free end and electrically ~37connected to the cont rol I'er 15 by

wire 60 for sensing the position of the free end or the suction cup
rel at i venhectedr tduthe othen dred ext rexidderwhd fed angateolllink meaasnfogur ed
to SWi E6ph RRg2wi ¥ACHUER UGt &rﬁ&amf Wb i §iaknay Y0 ym ty

W tch. P ﬁ ﬁ al ternati ve enbodihent Iustréied I N é{gs.E%%§%5Q§P a
n1cro §ﬁPFbﬁ%¥9liﬁﬁfqgﬁHQQﬂPQﬁtT%% proximty switch. In this

arrangenent, an inner sleeve 66 is fitted to the free end of the
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bei ng SOAPEEETENts|GHRSWES aifva tlc;ct HeounRked §P§ex¢@ and gewn rrakmglegnt act

with thavwm&wt abdutto beh@ﬁlrmiﬁi Axtl\leo and @agtdf Sdﬁpéﬁﬁnba\mé&l@l iged 68
mount e n |nn eev Yy Space romthe outer sleeve
dahrail e AT B mafedal

and a CO enen ary nagne the outer sleeve. Mywvenent of
the outer sleeve relative to the inner sleeve by a predeterm ned

di $baneg causeeending h\%d}ﬁ% %raédﬂﬁﬁ@gﬁ@tci&lﬁngaaﬁ clhym gaughBgetiie
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freezeroanth i dden®tded S0k 1Badlenbiey. @ @ |ink menber 55,

15 5. A vending machine according to Claim 4, including fourth
actuation means operatively connected to said coupling means for
moving said coupling means up and down with respect to said
second link means so that said coupling means may couple with
products located at any depth within the storage compartment.

20
6. A vending machine according to any one of the preceding
Claims, wherein said coupling means includes a flexible and
resilient coupling head adapted to abut a surface of the selected
product in such manner that wvacuum pressure provided at said

25 coupling head may cause the product to be sucked into secure
engagement with said coupling head.

7. A vending machine according to Claim 6, including a vacuum

pump operatively connected to said coupling head by a tubular
30 member.

8. A vending machine according to Claim 7, wherein said vacuum

pump has a low flow rate and provides a relatively high negative

pressure vacuum, for example, 6 cubic metres per hour at -80kPa.
35

9. A vending machine according to Claim 7, wherein said tubular

member is supported by a semi-rigid sheath which connects said

coupling means to said fourth actuation means.



the actuator also being controlled by the electronic controller. 5

The delivery chute 19 has a base wall 19a form ng the base of th
deliver ywsbaii199 18, two spaced apart side walls 19 l:& ea
wal | 19e ad?acent the freezer and a front wall paneﬂmm ‘ t he
cabinet front wall |1f. The chute has a pr oduct entry 19g at its upper
end for recervrng products fromthe Td8xtraction unit. It will be

appr eci hat the overall wdth ygngli n r rear
nust beﬁ* SERHNg meghine 5§§3§§l"lnﬁr%ugﬁﬁ?aoor%‘ﬂ;}@landﬁ]tl §a k%qél%%ﬁ
accor diisglay heﬁaoglz@prmar whnehchesguiﬂedzﬁrprmweamwe%mmea in
the calydblad said |f'ﬁ4stteﬂnan§eéen801mﬁ ﬂi\é&&éﬂ 1513’ rd¥pedelivecpiigbuineandhe
chute in 15 this case g 3 g ap gh at its upper end which
opens MPHEFONER ?%l‘ap H"ﬁb 6’[‘ tﬁ@cPF‘ e}éP | "§223 't owar ds t he freezer

conm@ar t ment. Advant ageously, the door acts as a guide for products bei ng-

dr opped#i Nt Op Wigncbity @nﬂutntée aEEB%&hgeibréﬁémnlo vﬂiéfe;&h%%;.&' fewral t he

w dt h the chute to be m nim sed freezer

W
maxi m RELLTHEANPeBNSt 1§ GoSNOR$h FiFoke e’f*‘é%‘?‘éoa E/“%t%mﬁ‘éﬂn%%g?% E@J
whi ch isatdnspetied atiaore cxahk and sdid dopankyis meuwmkedsfenbpivedkngnd to

t he fr éﬁg 1Lpe +8t Bgt 4eRApinet. In use, a custoner selects a
desi re auct % preggr ng a Eg Gfton "on the control panel 13 whereupon
an )GQectronr c signal causes actuator 56 to open the lid of the freezer

so thati2he A vesébng ataghokiciceondbrgesdr ataénl byorh€lpimddet wheredot i on
unit. é§bégf%§iché§ﬁgs %h%erHégddgghcé%@rggegélaofEEQ¥'gﬁdaSQEBHHCt

gui de an E(ijlonce e freezer uct extraction 30 unit noves

to a posttuadhowAerfsim moeenante lrmeaternisonh ﬁ@ctﬂ}ﬁtab'ébé heighte @bnFaitnent

CO”t ai MI@téi"eséi@@xhd egn@r sdYatit@stbndhsat gdckBs opeplngt A& maihtginky
upon? g g tOE: 48tcaléses the spring and the vacuum t ube

she Y REFB i ¥h PRE A ached suction head to nove downwardly

towards the desr red product. Upon the 35 suction head reachi ng a position

of gl 0t5f3 p{joiﬁ %ﬁ&lﬁ@ ﬁ\&.@une éHCQﬁQ'P.Ltn tlae Ctiﬁ(ﬁn![ 2N vkaLei s @ontrolt he
r oauc an e extractl (0]
P o oneméigs M ides . sefRYRITREaSs 4 Hernid the b srél‘?ﬁ ? Plaid

coupling head relative to a product to be extracte

20
14. A vending machine according to Claim 13, wherein said
sensing means includes a proximity switch mounted on or adjacent
said coupling head for sensing the poéition of said coupling head
relative to a selected product.

25

15. A vending machine according to Claim 13, wherein said
sensing means includes a contact member operatively connected to
said coupling means and adapted for progressive displacement upon
contact with the product to be extracted and a micro-switch

30 arranged to sense a predetermined amount of displacement of said
contact member.

16. A vending machine according to Claim 13, wherein said
sensing means is arranged to switch said vacuum pump on upon said

35 coupling head reaching a predetermined position relative to the
product to be extracted. '



-14- subsequently the actuator 48 retracts the extraction tube and the
product attached to the suction head to a p05|t|on above the freezer.
Once thdVBP¥aSE i s above the freezer as indicated by ﬁﬁ@wﬁ%5|t|on of
the actuator 48 (by a signal pulse transmtted 5 to the control k\ﬁ‘

e p’roduct

product extraction unit pivots about -axg-s 27 and ms
above the chute 19 where it rel eases t he product HBNNE
extraction ukivendiéngnmaebine incidbdifng:ly retracted sﬁb5|t|on

illustrated 4 nedbgnef;and the lid is closed by actuator 56 ready for the
next custoner. In ordéer 10 to inhibit accidental early re] ease,of a roduct

fromthe sucti HFPEFIGRRALRE SEOTRGHFARPBF EPREor HXi Mty sGRrPLRet
vacuumstdreing childemhent dttoizent ffeodaproduptisp saiadasvarage asampdntymeéyit - The

val we Y d ' e I ¢y on
start - up‘g?’§ Eghva f@ﬁpﬁgﬁé@ﬁ\ig 2%%&%% augé}%hpg %)}g(:l\/\/(a\,\,rg sup')ﬁ %@ d
ci r cui tCPYHR Bﬂﬁp°18ﬁ6n§ §8é9uﬁPW@N§%¥34kﬂ %d°?%nlngrrelease
the vacuum fppsdube \@cipHotidie MéanBonid heamdodmmnet Enkcr antixHeting

h d | 4 b
e h 4 P EALAG ARl VEU.R0S| U S opkDfbe! D5aBhPEER: B0
20 desct i FUSEAMRE deensgibia WW%fSFFF&§Fr £9% eregaipiadofPrIRucts

I NVt i b Bhd t&dCByaBd iat pebdied eixtHdctioranbases§j ati ons thereto -as
v oe SPRRBERS b0 LA Sptak Sy LR BEE oA S 0°BUEA, o {ibly
appendetilesures. for selectively opening said closure to allOW' said
product extraction means access to food products in said
refrigerated storage compartment;
15 selection means on a customer accessible position of said
cabinet for selecting a product to be extracted; '
control means in operative communication with said product
extraction means for controlling the operation of said product
extraction means and said opening means in response to a product
20 selection:;
transfer means for receiving extracted food products from
said product extraction means and transferring said products to
said product station, said transfer means including a chute and
guide means for guiding a product to be transferred into said
25 chute, said guide means being movable in response to a product
selection from a stowed position remote from said storage
compartment to a guiding position adjacent said storage
compartment upon opening of said compartment closure;
said product extraction means including a base member
30 operatively connected to said cabinet or mounted in said cabinet
for pivoting movement relative thereto about a vertical axis and
first elongate link means'operatively connected at one end to
said base member for pivoting movement relative thereto about a
first horizontal axis and second elongate link means operatively
35 connected at one end to the other end of said first elongate link
means for movement relative to said first elongate link means
about a second horizontal axis, first actuation means operatively
connected to said first elongate link means and said base member



25 1. A vending machi ne including: a cabinet; 5
a storage conpartnent in said cabi'net for storing products to be vended,

sai d st omagey/caspart ment having an upwardly dir | NQ;
product extraction neans in said cabinet for extraﬁﬂjﬂ “ﬂmmnuwml from
sai d storage conpartnment and a custoner, _accessible product station for

recei ving products extracted by said 5?86uct extraction neans;

sel ecti T4 r essl.hle i tion,af ,said abi.net for
sel ect | gg a p?’? uc,tﬂfo Ee%@t?%%‘geg;ﬂglt e1dtg é%ntlrl&k bRk ia&’%’d'ersﬁ’r e
communi E3EBEn RO 220 bor s, 15 asandictacinaiion fReanontopetatigehe

oper at i condfectaid RooEid fi@%itr aghdOBdRAP ENohgaRBNSEiI P ﬁeﬁhgguﬁr
a base

sel ecti qQn. . i roduct extracti.qn,nmeans includin [
member Bf"°g§gr1¥t Il“?‘erll'?gc%%h‘gc %%mfcg shangate ik seapsure Bt?'ﬁgs"a‘? Sk net
for Pivédxsd whangafe rbinkineansecaboveabaid access aperdric abuht2s4did st

el ongat geloid ML A | ik CONIHLRT HeddRieNd ddans S LA LA
menber for pivoting novenent relative thereto, about_ a Al _OI’IZO‘Vntal
axi s anﬁogg‘%(?ntt?%l gﬂg&?é'rélei eaREbEre oy RiYotally smaeingd saidohasad to

t he ot hmembay sbouti dafidr yer¢liondalxils nland coupling means operatively
connected to the other end of said second elongate link means for
10 coupling with a selectéd food product wherein it may be extracted

from said storage compartment and delivered to said transfer
means.

18. A vending machine as hereinbefore described with reference
15 to the drawings.



means for novenent relative to said fi.rst el.ongate |ink nmeans 25 about a

second Qg@%éﬂgh | axis, first actuation neans operatively connected to
said fir | gate link means and sai d base menber f FTCTHAULYO9694,
noving said first elongate |ink neans_,about said first horizontal axis,
second actuati on neans operatively 1 nnected to said first and second
el ongate link neans for 30 pivotally I ng said second el ongate |ink
neans relative to said first elongate |link nmeans above said access
openi ng about said second horizontal axis, thir ctuation means
operatively connect e | d base nmenber for-pivotally noving said
base menber a sai d vertica s, and-oupling nmeans operatively 35
connected to € ot her eﬂdbof sai d sec ongat e IinuEF s for

coupling with a | ect ed product ™ it] my be exir d from sai d
storage conpfqrtnment. A1{ A vendi ng machi ne i ncl udi ng:

a cabi net; are age.,clonpgytnent in said cabinet for
storing chil|led or froze C j orage conpartnment 5 having

an upwar diy firected acce$
cl osing saNdfupwardly dife
means in i cab}ﬁgt fo
fromsaid pr agel donpar {
for receiving products 1
openi ng nean§ operativel

conpﬁétnent cl osure for
HAET product extraction

| led or frozen food products
9 Saccessibl e product station
aifd product extraction neans;
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closure for selectively opening said closure to allow said pr oduct

extraction nmeans access to food products in said refrigerated storage
conmpar t WyYoj121s2 sel ection neans on a custoner acces$dycudsmasdsi on of
sai d caglnet for selecting a prduct to be extracted; contro
means in operative conmuni cation vviﬁZ&ai d product extracti on neans for
controlling the operation of said pr ct extraction neans and said
openi ng neans in response to a product 20 selection; and sai d
product extraction nmeangli ncl uding a base menber operatigﬂgz q%nnected
to said cabingg SL/RUGH?Ew i n said cabinet for pivoting ment )
i'Q-about _a vwertical axis and first elongate |ink neans

Xt ed, 2P ope end to %? sqi d base nenber for pivoting
8 ar et o geout a 1|r t fhoy T Zpngal jaxl S apd secdnd

\\uoerati ely connsgt ¢d t; Dnj efd fto the othdr |end

SN\ | nk\ nmeans for nt riel atijve tp said |fifrst

Q 2 cond holi jertalaxi-s—+rst—actuati qn
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-17- connected to the other end of. said .second el ongate |ink neans for.
couplin i sel ected food product wherein it may be extracted from
Spbisaa

said st artnment . 5 3. A vendi ng machi ne accBFHARBSRWIT ai m
2, wherein said conpart nent clgi reis alid munted for up and down

pi voti ng nmovenent about a horiz ? | axis and said opening neans is
adapted to raise and lower said |id. 10 4. A vending nachi ne accordi ng
to Caim1l or Claim2, wherein sai d product extraction nmeans is nounted
on a stand in sad lcabi net and sai d éaird Act uati on neans i s operatively
connect ed to \ard.|stgnd and sai d bas s 15 5. A vending

machi ne accordi fg-to
operatively connect ef
means up and dowr v
coupl i ng nmeans ;
st orage conpart nent |3

the pre i ng
and %ﬁgbrrrent K
product in suc ,
head may cause%lf{lra O
sai d coupling I§8ad,
i ncluding a vacuum
a tubul ar

i actuation neans
‘ movi ng sai d coupling
d |ink neans so that said

Fm 4, includingghoups

FEspect to said

R With prodﬁé'
g. A vendi ng
POrei n sai d coup

4 according to any one of
§ includes a flexible
surface-gG5H he sel ected
At vacuum pressur ¢ 57 fled at said 25 coupling

At to be suckedS8r engagenent with

fgéing to Claim®6,
id coupling head by




30 nenber. 8. A vendi ng machi ne according to Claim?7, wherein said
vacuum punp has a low flow rate and provides a relatively high negative

pressur ewodonpise for exanple, 6 cubic nmetres per hour at w3QkRAsned4 9.
menber |

A vendi ng machi ne according to Caim?7, wherein said tubular is
supported by a sem -rigid sheath which connects said coupling nmeans to
said fourth actuation neans. . -18-
10. A vendi ng machi ne according to &ai m 9, wherein said sheath is a

hel i cal spring which is guided for J&ar novenent al ong or besi de said
first and second |ink neans by respect¥ve gui de neans nounted to said
first and second |ink neans. 5 11. A vending machi ne according to Claim
10, wherein said fourth actuation neans is a short stroke |inear _
actuat or connected to said spring via a crank and said crank is nounted
for pivoting novenent relative to said cabinet. 10 12. A vending
machi ne according to Claiml or Caim2, wherein said control neans is
arranged to control @aid first and second actuators for novenent in

uni son so that Lge hej ght Gaid di slt,,'fl second end relative to said
access opening "m\j‘&j ed /42 (

FIG.11



15 substantially constant. 13. A vendi.ng machi ne according to Caim

7, wherein said control nmeans i ncl udes sensing neans for sensing the
posi ti onVBPod243y coupling head relative to a product tREHAURSQ06t ed.
20 14. A vending machi ne according to Claim13, wherein said

sensing neans includes a proximty sw nount ed on or adjacent said
coupling head for sensing the position said coupling head relative
to a selected product. 25 15. A ven g machi ne according to Claim 13,
wherein said sensing neans includes a contact nember operatively
connected to salg. oupl ing neans and adapted for progressive

di spl acenent upon ontact;gath the product to be extracted and a

m cro-swi tch 30 randgdd S predet ram ned anmount of di spl acenent
of said conta \ﬁﬁﬂtbﬁw//. %&2 gﬂng machi ne according to Caim
13, wherein said ¥ 3G “““ﬁs —S—a+ ch sai d vacuum punp

If"_

on upon said 35 coupl = IPﬂChln & H.CUCLC..EEEEd position relative to
t he product to be _JJIllﬁ : |
-19- 17. A vendin}.hd hine tncluding a_Thbi net;
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a refrigerated storage conpartnent in said cabinet for storing chilled
or frozen food products, said storage conpartnent 5 having an upwardly

di r ect edv@eseH32 Openi ng and a conpart nment closure for eesivensadld

upwardly directed access openi ng; product extraction neans in said
cabinet for extracting chilled or f6 en food products fromsaid storage
conpartnment and a customer accessible“product station for receiving
products 10 extracteq sai d product extraction neans; openi ng
means operatively connect d to said cgnngrq nt19k closure for sel ectively
opening said cl ogye To alTow said 71\pr oduc racti on nmeans access to
food products in s@i¢ rerrlgeratec st or age npartnment; 15

on of said cabi net for
gt rol means in operative
37 .

pans for controlling the
awd said opening neans in
ansfer nmeans for receiving
gxtracti on neans and
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operation of said
response to a prod
extracted food

transferring satd products t&€& said pr atFﬁC% T@%ﬂ transfer means
including a chute and! gui de neans fq §) a du to be

transferred into said 25 chute, said guio bei ng novabl e in response
to a product selection froma stowed position renote from said storage
conpartment to a guiding position adjacent said storage conpart nent
upon openi ng of said art nment closure 9gsai qgRr oduct extraction
means i ncluding a base nen connegt ed ]o sai d cabi net or
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connected to said~first elongate |ink neans and said base ne

-20- + for pivotally moving said first elongate |ink neans (et salg?o,g
first horiz T axi s, sewonwmemlalagm?m?%aa‘aﬂm{wmabﬁwel y Naggiect to
said first and second el ongate |inK feans for/ i vot al | y 2misgie§ <ar &
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(54) Title: VENDING MACHINE
(57) Abstract

A vending machine (10) including a cabinet (12)
having therein a storage compartment (21) and product
extraction means (20) including a base (29) operatively
connected to the cabinet for pivoting about vertical axis
(27), first link means (25a) horizontally pivoted to the
base, second link means (25b) horizontally pivoted to
the other end of the first link, actuators for respectively
pivoting the base, first link and second link, and
coupling means operatively connected (through guide
head (33)) to the other end of the second link means
(25b) for coupling with a selected product in the storage
compartment (21) for delivery to a product station,
the extraction means (20) being controlled by control
means (15) after product selection by a customer.
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