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@ Dispensing apparatus.

@ An apparatus for dispensing articles, particularly, but
not necessarily, packaged food articles which are warmed
within the apparatus. The apparatus comprises a storage )
zone, a dispensing zone {15) and a conveyor {25) for convey- -
ing articles between the storage zone and the dispensing
zone (15). Articles are loaded into vacant holders (36) in a
loading zone and such loading is controlled by a detector (71)
which detects for the presence of articles in holders (36)
which are at any one time approaching the loading zone. A
further detector {81} detects for a vacancy in the dispensing
zone (15) and, if such vacancy exists, an article is transferred
from an associated holder (35} to the dispensing zone {15},
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Case No.

"DISPENSING APPARATUS"

This invention relates to a commodity dispensing
apparatus and more particularly, but not exclusively,
to an apparatus for dispensing packets of food at a
selected temperature at a point of sale.

For convenience of reference, the invention is
hereafter described in the context of an apparatus for
use in dispensing warmed biscuits or cookies. However,
it is to be understood that the apparatus may equally
be used for dispensing other commodities, be they food
lines or otherwise, at ambient temperature or above or
below ambient temperature.

In the food retailing industry, it is desirable
that such products as biscuits or cookies be stored and
be made available to customers under heated conditions.-
This for two reasons. Firstly, a warmed product gives
the impression of being "oven-fresh" and this invites

greater customer appeal. Secondly, and more importantly,

heating of the product causes absorbed moisture to be
driven from the product and results in crisper and
fresher~tasting products being made available to a
customer. This applies also to those products that are
customarily packaged in transparent cellophane and
similar plastics material wraps. It has been found
that the very thin plastic sheet material that is used

for packaging such food products as biscuits and cookies
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.5 curous to moiscure and that ambient moisture is
.~2¥ped by the packaged product.

Similarly, it is desirable that other types of
“oixd products be stored and be made available to
ustomers at temperatures below ambient.

The present invention seeks to provide an apparatus
in which temperature control may be maintained, if
raguired, and which in any case provides for convenient;
commodity storage and point of sale dispensing. The
apparatus provides for customer self-service and does
not require the attention of selling personnel other
than for loading the apparatus.

Thus, the present invention provides an article

o)

ispensing apparatus comprising a storage zone for
receiving articles which are to be dispensed from the

apparatus, and a conveyor for conveying the articles to

y

\

e dispensed. The conveyor has holders distributed
=1~nqg its length for conveying the article throughout
+he apparatus. Means are provided for driving the
znmwreyor past the storage zone and past a dispensing
sone into which a said article can be moved from a said
holder and from which the article can be removed. A
loading zone is provided within the apparatus and at
ri7h an article from the storage zone can be loaded
7.0 a vacant said holder, and a first detection device
-~ rovided for detecting whether a holder which is at
scv one time approaching the lcocading zone is vacant. A

.~adire davice which is operable responsive to detection

a
<

vacant holder is provided to effect loading of an
artinle into the vacant helder in the loading zone. A
sacond detection devicz is incorporated in the apparatus
-2t for the presence o2f a vacancy in the dispense

o 2, =38 a transfer device whizh is operable responsive
ad to effect
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in accordance with a preferred aspect of the
invention, the apparatus as above defined incorporates
a4 temperature control device together with means for
regulating the temperature of such device. When heating
of the articles is required, the temperature control
device may comprise one or more heating elements and,
preferably, a blower to aid convection currents within
a cabinet housing the apparatus. In applications
requiring cooling of articles within the apparatus, the
temperature control may comprise a refrigeration plant.

The dispensing zone preferably comprises an inclined
surface or ramp which proﬁects forwardly of the conveyor
path and along which the articles slide when they are
transferred from the associated holders to a vacant
space in the dispensing zone. The apparatus would
normally be housed within a cabinet and the dispensing
zone is preferably partly covered by a transparent
cover so that a prospective purchaser may view available
articles. For the same reason, a portion of the cabinet
wall above the dispensing zone is preferably formed
from a transparent material panel so that articles
carried by holders and which are approaching the
dispensing zone may be viewed.

A lip is provided a£~the forwardmost edge of the
dispensing zone for retaining articles on the ramp, and
the dispensing zone is preferably sized to accommodate
a plurality of banked-up articles. When the apparatus
incorporates heating or cooling, the dispensing zone i3
preferably arranged to be influenced by the heating or
cooling effect. When provided, the cover for the
dispensing zone includes an opening so that customers
may remove articles from the dispehsing zone. However,
the opening may itself be covered with a flap, or
retrieval of articles from the dispensing zone may be

made by way of a coin-freed mechanism.
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s G aloxtle 13 removed from the dispensing zone
.. wi:> leave a vacancy which may be filled with another
. xRicle baelng transferred from a holder associated with
rhe conveyor. iost preferably,; the conveyor mechanism
does not enter the dispensing zone, and the mechanics:
cf the apparatus are concealed from persons by the
cabinet structure.

The apparatus in accordance with the invention méy
pvrovide for two or more parallel streams of articles to
be carried by the conveyor. When transferred from the
holders, articles from the respective streams lie side -
by side in the dispensing zone. With this structure, a
double output may be obtained in respect of a single '
type of article, or different types of articles may be
lcaded into the respective streams from respective
storage zones.,

The conveyor preferably comprises a pair of spaced-—j
apart parallel endless chains which are bridged by and
which carry the holders. The holders would normally
comprise trays. Most preferably, the conveyor moves
continuously, in operation of the apparatus, and loadingy-
-nloading of the articles to and from the holders is
erfected whilst the conveyor is moving. When two or
rcre parallel streams of articles are conveyed through
*h2 pparatus; a single conveyor system is preferably
:x.12 used, and the articles are carried upon trays
»21.ich have a width appropriate to the number of required-
streams. However, it would in this case be necessary
> have loading and unloading detectors (i.e. the first
and second detectors referred to above) associated with
each of the streams, itc accommodate the situation where
more articles are dispensed from one of the streams
-l:zn .ne other(s).

“he invention willi be wmnre fuily understood from

-~

iz st ilowing descriptios oF 3 nvefavvrad embodiment of

“i

av - _acpeus for use ia dizacuzing -zgketed biscuits oo

BAD ORIGINAL



i0

15

20

25

30

cooxies, a plurality of the biscﬁit or coockies being
located in =sach packet. The description is given with
reference to the accompanying drawings wherein:

Figure 1 shows a perspective view of the apparatus,

Figure 2 shows a side elevation view of the apparatus
with side covers of a cabinet thereof removed,

Figure 3 shows, in persggg;ive, a portion of a
loading mechanism of the apparatus, such mechanism
being shown isolated from associated parts of the
apparatus, ' )

Figure 4 shows a side elevation view of a portion
of the loading mechanism as illustrated in Figure 3,
the mechanism being shown in a non-operational condition,

Figure 5 shows a view of thé.meqhanism as shown
also in Figure 4, but with the mechanism in an operative
condition,

Figure 6 shows a perspective view of one of a
number of holders for supporting and conveying the
biscuit or cookie packets throughout the apparatus,

Figure 7 shows an electrical circuit appropriate
to a control system for the'conveyor mechanism of the
apparatus; and

| Figure 3 shows an electrical circuit appropriate
to heater and motor controls associated with the apparatus.

AS ahOWH in Figure 1, the package dispenser comprises
a cablnet 10 in which two streams of packages 11 and 12
are stored, conveyed and exhlblted, and from which the
packages may be manuaily dispensed or extracted. The
cabinet includes two integral pqrtions 13 and 14, the
first (13) of which includes package storage zones and
the other (14) of which 1ﬁcorporates a dispensing zone
15 and a lower drive mechanlsm caolnet 16. Side entry
doors 17 and 18 are provided at both sides of tne
cabinet and a front entry door 19 is provided at the
front portion of the cabinet below the dispensing zone
15. A rear entry door or iemovable~banel (not shown)

is also provided at the back of the cabinet.
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LS wodpray aseas are provided in the cabinet, coné
I el peing the dispensing zone 15 and the other
ing a vrerwical face 20 above the dispensing zone.
soth of these display areas are covered by transparent
-anels 21 and ZZ. The transparent panel 21 is provided
w2th an opening 23 through which the packages 11 or 12
:nay be removed from the dispensing zone 15.

Above the vertical face 20 of the cabinet is a
control panel 24 which incorporates switches,'controllers
and indicator lamps which are referred to later.

In operation of the dispensing apparatus, the two

streams of packages 11 and 12 are continuously conveyei

{
P

through the cabinet until such time as a vacancy is
created in the dispensing zone 15 as a result of a
Farson taking one or more of the packages 11 or 12 from
the dispensing zone. Thereafter, a new package is
transferred from the main conveyor system into the
dispensing zone, and the package transferred from the
conveyor system is replaced with another from a storage
zone within the cabinet. This operation is described

in greater detail below, with reference to Figures 2 to

t of the drawings.

Within the cabinet portions 13 and 14 are two
..oayeyor chains 25, one of which is behind the other as
Lozt in the direction cof Figure 2. The conveyor

¢ .25 are spaced apart by almost the full width of the
saznniet, they run parallel with each other and they
.¢tenag around respective sets of axle-mounted idler
. uroelats 26 to 29. The convevor chains 25 also extend
zround respective drive gear wheels 30. Zach of the
conveyer chains is endlaess and moves up the rear of the
-abinet portion 13, acress the +op of the same cabinet
- zeion, down the front Zace 206 of the cabinet portion
.. L, the cabinet rorcior 14 zud ithen across the-
. weis o of the cabinet. A oortinvcus drive is imparted

~cweyor chains 7% Ly @ zear~l notor 32 by way

RAD ORIGINAL
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of a driving chain 33. The driving chain 33 engages
with & driving sprocket 34 which is fixed “o the gear
wheal 20.

The driving chain 33 also engages with a driven
sprocket 35 (see Figure 3) which is fixed to a loading
mechanism drive which is referred to below.

The two conveyor chains 25 are bridged by and
support a series of holders 36 which are distributed
along the extent of the conveyor chains and which are
transported through-the cabinet portions 13 and 14 by
the conveyor chains. The hoiders, one of which is
shown in Figure 6, are pivotébly mounted to the spaced-
apart conveyor chains 25 so that they may turn at
various points during their"éonveyance through the
cabinet. The holders 36 would normally be located at
equi-spaced intervals along the extent of the conveyor
chains 25 but some of the holders are omitted from the
arrangement shown in Figure 2.

Each holder, as shown in Figure 3 comprises an
open-topped tray which is sufficiently wide to hold two
of the packages 11 and 12, and the holder is provided
with a central partition 37 to separate the two packages.
A hollow spigot 38 is located at =ach end of tﬁe holder
and it is arranged to receive an inwardly projecting
pivot pin portion 39 of an adjacent one of the conveyor’
chains 25.

Two slots 40 and 41 are located in the base 42 of
the holder at each side of the partition 37, the slots
being locatad balow the packages 11 and 12 and being
provided for a reason to be hereinafter stated.

A walled compartment 43 is located within the
cabinet porticn 13 and it defines a storage zone for
packages 11, 12 which are to be loaded into vacant ones
of the holders 36. The compartment 43 extends for
almost the full width of the cabinet and, although not

30 shown in the drawings, is sub-divided into two



rallel o the doors 17 (see

compartment.

A floor 44 is located at the base of the compartment
43 and upon which the lowermost one of a stack of the
packages 11, 12 sits. Also, openings 45 and 46 are
provided in the walls of the compartment 43 adjacent

- the floor 44, to permit loading of a stored package
into a vacant holder.

Thus, a loading zone exists in the bottom of the-
cabinet portion 13 and in which the packages are loadéd
cne-by-one into successive vacant ones of the holders

P’ 36. In this loading zone, the lowermost one of the
stack of packages is pushed from the stack and into a
vacant holder 36 during the time that the holder is
“a2ing conveyed through the loading zone.

As is best seen from Figures 3 to 5, two parallel
and similar loading mechanisms 47 and 48 are used for
“hiis purpose, one mechanism being operable on the stack
of pazkages 11 and the other being operable on the
sttack 12Z. Both of the lcocading mechanisms 47 and 48

oerate in the same way, although not necessarily
“r¢e:ber since packages from one stack only may need o
to loaded at any one moint In time.

Sach of the loading mechanisms 17 and 48, as shown

w T yares 3 to 5, compeises a pusher carriage 49 which
‘s o-'iliable in side rails {not snown) between a retractsd

witl o forward position. “When in the forward position
e lzading end 50 of the carriage projects through the
-nar.yg £5 of the stack compartment 43 and acts to
vl the lowermost paciage from wne stack.

"he trailing end i ol Che Lasslage 15 connected
~r v a0 of a motion transimtiuge ayxm I to a crank arm

*

- *he crank arm s iy curn ccanectad to a driven

BAD ORIGINAL
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bevel gear 54 by way of a shaft 55. The bevel gear 54
is bearing mounted to a supporting plate 56 which is
pivotable in an upward direction to effect meshing
engagement between the driven bevel gear 54 and a
driving bevel gear 57. The driving bevel gear 57 is
mounted to a shaft 58, to which the previously mentioned
sprocket 35 is coupled. The driving bevel gear 57
rotates continuocusly due to drive imparted from the
motor 32.

In operation of the loading mechanism, the plate
56 is pivoted upwardly to cause meshing engagement of
the bevel gears 54 and 57, and the crank arm 53 is
thereby caused to turn through one revolution. This in
turn causes the pusher carriage 49 to move forward, as
shown in Figure 5, and then return to the starting
position shown in Figure 4. To accommodate translation
of the rotary motion of the crank arm to linear motion
of the carriage, the motion translating arm 52 is
fitted at its respective ends with ball joints.

Pivoting of the plate 56 is effected by way of a

solenoid 59, the control of which is hereinafter described.

Two groups of two fingers 60 (see Figure_2) are
pivotably mounted behind the vertical panel 20 of the
cabinet and are actuable to effect transfer of a package
11 or 12 from its holder 36 into the dispensing zone
15. Respective fingers 60 of each pair are positioned
so as to correspond with the slots 40 and 41 (see
Figure 6) in the package holders 36. Thus, when pivoted
in an upward direction in the manner shown in Figure 2,
the fingers 60 act to 1lift the package 11 or 12 from
its holder and the package then slides into the dispensing
zone 15. -

The fingers 60 are actuated by a solenoid 61 and
associated lever arm, the solenoid being energized in a
manner to be described below. One solenoid and one

pair of fingers 60 is associated with each stream of
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Yoo e ew. . s0iders 35, The solenoids and lever arms

‘Lol 2ot the fingers) are located adjacent the respective

s of the cabinet so as not to interfere with

=t

side wa
passage of the holders 36.

As is mast clearly seen from Figure 2, the holders
36 are tilted during most of the extent of their convevance
through the apparatus. This is for two reasons.

Firstly, it permits a slightly more slender construction
cf cabinet than would otherwise be necessary, and
secondly it permits display of packages within the
holders which are at any one time to be seen through

the front panel 22 of the cabinet.

A heater/blower unit 62 is located in the lower
cabinet portion 16, and this unit acts to heat all air i
spaces within the cabinet. Warm air movement throughout
the cabinet is induced by the blower and also by tﬂe
pumping action of the holders 36 as they move through
the cabinet.

The operation of the apparatus has been described
in part in the preceding portion of this specification.

The operation is now further described with reference

to the circuit diagrams of Figures 7 and 8. Figure 7
shcws electrical connections that are relevant to
automatic loading of vacant package holders and automatic
tr:psfer of packages from the holders into vacant sites
.a the dispensing zone. Figure 8 shows electrical
~oarections that are applicable to the conveyor motor

auu heaters. |

Referring firstly to Figure 7 and to Figure 2,
which shows the position of some of the switches of
Figure 7. A first area switch 70 is located near the
bottom of the cabinet poxtion 13 and acts to sense the

so0sltion of successive onses of *he holders 36 as they

.wress through the appearatns. Also, a package- .
poaeont switch 71 is iIonated adjacent the loading zor:.
5 <he apparaturs and =<tT ©o cense whether a pack- -

i er

0Y
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is carried by & holder which is at any on2 time about

s 1

o enter thes loading zone. This package-nrasent

i

switch senses the presence of z package by having its
contact arm positicned to prcject through the slots 40

or 41 in the holders. Furthermore, a storage zone

switch 73 is located adjacent the bottom of the compartment
43 and serves to sense if the compartment is not holding
any packages in store.

If a holder which is entering the loading zone is
not carrying a package, switch 71 closes. Also, when a
holder is in the appropriate position, switch 70 closes
to act as a synchronizing switch. Then, if at least
cne package is present in the storage zone the switch
73 will be closed, and a relay 74 will be energized.
Energization of the relay causes relay contacts 75 and
76 to close.

With closure of contact 76, a solenoid 59 (see
Figure 3) is energized and the loading mechanism is
operated to cause loading of a package from the storage
zone into the vacant holder. During this period the
holder continues to be moved by the conveyor chains 25.

~ A latching switch 77 is located adjacent the
carriage 47 (see Figure 3) and is heid open when the
carriage is in the retracted position of Figure 4.
However, when the carriage moves forward to effect
loading of the wvacant holder, the switch 77 closes to
sustain energization of the relay 74, until the carriage
returns again to its retracted position. This latching
is necessary because of the continuous movement of the
holders during the loading operation.

Once the carriage has returned to its rest position,
the latching switch 77 opens and the relay 74 de-
energizes. This in turn causes de-energization of the
solenoid 59.

If the storage zone ig free of stored packages,

the switch 73 will open to rTrevent snergization of the
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£ similer switching function occurs zdjacent the
dispensing zone 15, whers packages are to be transferred
=0 a vacant spot in the dispensing zone from a holder. -

A second area switch 79 is located adjacent the
upper end of the cabinet portion 13 and it acts to
sense the position of successive ones of the holders as
they progress towards the dispensing zone and to
synchronize the dispensing operation. Also, a package-
present sensing switch 80 is located just before the
dispensing zone and acts tc detect for the presence ofg
a package in a holder approaching the dispensing zone !
in the same manner as the switch 71. Finally, a package—
present switch 81 is lccated in the dispensing zone and
acts to detect whether any vacancy exists within the
dispensing zone.

If a vacancy does exist in the dispensing zone and
a holder approaching such zone is occupied by a package,
21l switches 79,; 80 and 81 close to cause energization
of the solenoid 61. This, as abovementioned, causes
actuation of the transfer fingers 60 and the package is
transferred from its holder and into the dispensing
zoma,.  Thereafter, the vacated holder will be filled

-tk a new package as it next enters the iocading zone

Tt

B

-

L nortion of the circuitry shown in Figure 7 is
japli~ated so that the two streams cf packages 11 and
"2 ma7 be loaded and be transierrad independently of
one another. However. it is to be understood that both
streams are conveved continucusly, regardless of any
loadinag/transferring functione.

heferring now to the circuit Ziagram of Figure 8.
;s “actudes an over-ourrert switol vhich functions

S0lel” 2#s a protective device. 2 doshle-gang, three-

3.1

"~ awitch 83 if lrroeted n e ~ireonit and is

BAD ORIGINAL.
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uzed for switching either the cenvev<r mctor 22 alone,
or the convayor motor tcgether with heater controls.
The heater ocontrols include the blower motor 62 (referred
10 praviously), a temperature selector/controller 84,
thermal~overload relay 85 and two heater elements 86
and 87, The heater elements are associated with the
bilower 62 and one of them is independently controlled
by a simmerstat device 88. _

Circuit condition indicator lamps 89 and 90 are
also provided. '

The various control switches, indicator lamps and
temperature regulator as shown in Figure 8 are mounted
on the console 24 of the cabinet, together with the

indicator lamp 78 as shown in f e 7.
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£ which hcusas the siorage zone and the loadinst zons
and the second 3f which zroiects ahzad of the T..:%
pertion and has z surface thereof constituting ~5iid

5, 2n rpparatus as claimed in claim 5. wherein the
dispensing zone is in the form of a covered ramp suriace.
7. An apparatus as claimed in any one of the nprecsc2ing .

claims, wherein the conveyor comprises a pair of

m

wacad-
apart endless conveyor slements between which the
holders are suspended, the holders being in the form of
open—topped recepticles and being pivotably mounted at
each end thereof to an adjacent said conveyor element,
8, An apparatus as claimed in any one of the preceding ?
claims, wherein a continuous drive is applied to the
conveyor and wherein, during operation of the apparatus,
loading and transferring of a said article into and

from a said holder is effected whilst the conveyor
continues to move.

9. An apparatus as claimed in claim 8, wherein #ho
loading means comprises & carriage which is actuabls to

push a lowermost said articlie from a stack of arzicies

rs

within the storage zone and into a vacant said bpecide
which is at any one time moving through the loa’i LG
zone.

10. "= apparatus asz ciaimed in claim 9, wherein the .
transfer means ccmprises at least one fing=r which 1is
actuable to pass throuch a sloat in the base cf r-=id

holders and to move an articls from its holder as the

11. An apparatus as clzimad in claim 10, wherein the

first and second fatecticn wmeans comprise slectric

gwitch devices which are located in circuit with fivsn
and seccond solenocid operatad actuators respactively,
+the first actuavcr baing cverable to caus- v igamend
of a Jdrive for +the -~ivriacs ard the secord -~ iaikor
being operable to <ause acivawion of the = . = el
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