
WO 2012/034850PCT/EP2011/064913 1 Method and Apparatus for Distributing
Articles in a Storage Compartment Field of the Invention       The present
invention concerns a method for distributing articles made by series pro-
5duction into a storage compartment, and an apparatus for performing the
method. Background of the Invention Articles manufactured by series
production, particularly packaged articles such as bagged candy, bagged ice
cubes, and the like, are often dispensed into a storage com- partment.
Machines for making ice and delivering bags with loose ice cubes may be  10
deployed in supermarkets. Such machines are designed with a top part with
an ice cube machine and a central packing machine packing the ice cubes
loosely in bags, and a lower part with a storage compartment from where the
filled ice cube bags are supplied as the customer opens an access door to
the storage compartment, providing himself with a desired number of ice
cube bags. Examples of such machines are de- 15scribed in the applicant's
patent applications WO 2008/089762 and US Pat. App. Pub. No. 2010/0024363.
One problem with such machines is that the bags fall down into the storage
compart- ment over the same position. Over time, a stack of bags forms a
pyramid. This causes  20 the storage compartment to be badly utilized as it
can only be partially filled, resulting in low capacity for a storage
compartment of a given size. The pyramid of stacked bags rapidly reaches
the top of the compartment, so now bags cannot be added until some are
removed for purchase. 



25Due to the lower capacity of the storage compartment, the ice cube
machine is dimen- sioned with a relatively high capacity in order to cope
with peak loads. These may occur, for example, in connection with festivals
or other events, or when the outdoor temperature rises suddenly because of
change in weather.  WO 2012/034850PCT/EP2011/064913 2 This manual leveling
is a problem due to work safety considerations that limit the time in which
the employees are allowed to work with frozen products, and a desire to
release the employees' resources for other purposes in the supermarket.
5The machine will also find application in connection with distribution of
serially pro- duced articles in a storage compartment where distribution of
the articles in an even layer is wanted. Summary of the Invention It is the
object of the invention to provide a method and an apparatus that evenly
dis-  10 tributes articles, in particular bags with ice cubes made in a
large number, in a storage compartment, particularly in an ice cube
distribution machine in a supermarket, as well as other applications
involving distribution of serially produced articles in a storage
compartment where distribution of the articles in an even layer is wanted.
15In one embodiment, an apparatus for distributing articles into a storage
compartment is provided, which comprises a storage compartment having an
upper end, a lower end, opposite sides, a front and a rear, the lower end
of the compartment being of predetermined dimensions for storage of first
and second side by side stacked article rows, each stacked article row
having a plurality of article stacking positions along its  20 length, a
horizontal conveyor located adjacent the upper end of the compartment and
extending along the length of the stacked article rows, a carriage mounted
on the conveyor, a first drive device carriage drive which is configured to
drive the carriage back and forth along the conveyor, an article support
platform movably mounted on the carriage and configured to receive articles
from an article supplier above the platform,  25 the platform having
opposite ends, an article dispenser on the carriage configured to a
dispense an article on the platform in a dispensing direction off at least
a first end of the platform, a second or platform drive device linked to
the platform for moving the platform between a first, inner position in
which the first end of the platform is positioned above the first article
row, whereby articles are dispensed in a first direction off  30 the first
end of the platform to drop into the first article row, and a second, outer
position in which the first end of the platform is positioned above the
second article row, whereby articles are dispensed off the first end of the
platform to drop into the second article row. 



WO 2012/034850PCT/EP2011/064913 3 In one embodiment, the article dispenser
comprises a conveyor belt on the article support platform, each article
being received on the conveyor belt in a first orientation in which one
side of the article faces upwards, and the conveyor belt is actuated to
convey the article off the first end of the platform so that the article
turns over as it rotates  5 off the end of the platform with an opposite
side of the article facing upward when the article falls onto the stack in
the selected dispensing position. This helps to position all articles in a
stack in the same orientation, for example with a label facing upwards. In
one embodiment, a control system or controller is provided for controlling
opera-  10 tion of the first and second drive devices and the article
dispenser to dispense articles into predetermined locations in the
respective article rows, so that the heights of stacks of articles in each
row are relatively uniform and space in the storage compartment is
efficiently utilized. One or more detectors may be positioned for detecting
the height of the article stacks at each stacking position in the two
side-by-side article  15 rows, and a drive control module associated with
the drive devices determines the sequence for selection of the stacking
position for dispensing or discharging of each article according to the
following steps:  detecting degree of filling in each stacking position in
the two side-by-side rows of stacking positions in the storage compartment;
20- comparing degrees of filling;  selecting a discharge area on the basis
of the comparison, so that articles are dispensed at stacking positions
having a lower degree of filling. The controller controls the carriage
drive to drive the carriage to a position corresponding to lower fill
stacking position in one of the rows, and controls the platform drive to
move the platform  25 into position to dispense an article into the first
or second row, depending on which row has more stacking capacity at that
position to receive another article. The detector may be located on the
carriage or platform in order to collect information on the current degree
of filling of the stacked rows of articles at each stacking position as the
carriage is driven back and forth along the conveyor. 30 In one embodiment,
a method for controlling distribution of articles into two rows of stacked
articles in a storage compartment comprises selecting at least one stacking
position in a storage compartment from a plurality of stacking positions in
first and 



WO 2012/034850PCT/EP2011/064913 4 second side-by-side rows of article
stacking positions in a storage compartment, receiving an article onto a
transport platform on a conveyor assembly positioned above the stacking
positions, driving the transport platform horizontally to a selected
position in which the transport platform is located above the selected
stacking position,  5 and actuating an article dispenser to dispense the
article from the platform into the selected stacking position in the first
or second row. The method in one embodiment further comprises moving the
platform between first and second dispensing positions, the first position
being used for dispensing articles off a dispensing end of the platform
into positions in the first row and the second position being used for
dispensing  10 articles off the dispensing end of the platform into
positions in the second row. The carriage drive in one embodiment may be
actuated to drive the transport platform back and forth along the entire
length of the conveyor at predetermined intervals, so that a detector on
the platform may collect information on the current heights of stacked
articles at the stacking positions in the two rows, which is then processed
by a control-  15 ler in order to determine positions which have the most
stacking capacity so as to select the next stacking position for receiving
an article, with the objective of leveling the article stacking heights at
each position. In one embodiment, the platform is rotatably mounted on the
carriage for movement between a first orientation corresponding to the
first position and a second orientation corresponding to the second
position 20for dispensing articles into the first and second row,
respectively. The apparatus and method may be used in ice cube distribution
machines for installa- tion in supermarkets where the ice cubes are made in
situ according to need, and are packed immediately into bags, before being
distributed into a temperature controlled 25storage compartment under the
ice cube machine. The apparatus and method can be applied to other types of
machines than ice cube distribution machines, where a large number of
articles are produced centrally above a storage compartment in which the
articles are to be evenly distributed in order to util-  30 ize the
capacity of the storage compartment. Examples of such applications could be
in connection with a plastic injection molding machine where a large number
of articles are produced centrally, or in connection with packing and
supplying other types of foods, e.g. vegetables or confectionery. 



WO 2012/034850PCT/EP2011/064913 5 In connection with systems where one or
more users take articles from the storage compartment, the degree of
filling at the stacking positions may be different due to the fact that the
articles are taken from the stacking positions at different rates. By
actively detecting the degree of filling in the individual stacking
positions and adapting  5 the sequence of selecting stacking positions on
the basis of a comparison of the degrees of filling in each stacking
position, a leveling that takes account of user interaction may be
achieved. The capability of stacking bags in two side-by-side rows further
increases the storage capacity. 10In a particularly simple way there is
hereby achieved the ability of dispensing articles from an overhead
conveyor into selected stacking positions in two side-by-side rows of
stacking positions. Description of the Drawing 15The invention will be
explained in more detail below with reference to the accompa- nying
drawings, where: FIG. 1 is a front perspective view of one embodiment of an
ice making, bagging and distributing machine; 20FIG. 2 is a perspective
view of the bagged ice freezer and storage compartment of the machine of
FIG. 1, with the front wall removed to reveal one embodiment of an article
distributing apparatus mounted in an upper portion of the storage
compartment;       FIG. 3 is a front elevation view of the distributing
apparatus of FIG. 2; 25FIG. 4 is a perspective view of the distributing
apparatus of FIG. 3; FIG. 5A is a top plan view of the distributing
apparatus with the article or bag support 



platform in a first transport and discharge position on the carriage for
distrib- uting bags into a first row of bag stacking positions in the
storage area; FIG. 5B is a top plan view similar to FIG. 5A illustrating
rotation of the support plat- 30form from the first position of FIG. 5A
towards a second discharge position; FIG. 5C is a top plan view similar to
FIGS. 5A and 5B but illustrating the support platform rotated into a second
discharge position for distributing bags into a second row of bag stacking
positions in the storage area;  WO 2012/034850PCT/EP2011/064913 6 FIG. 6 is
a side view of the distributing apparatus of FIGS. 3 to 5; FIG. 7 is a
bottom plan view of the distributing apparatus of FIGS. 3 to 6; FIG. 8 is a
perspective view of the support platform of the distributing apparatus of
FIGS. 3 to 7; 5FIG. 9 is a front elevation showing part of the distributing
apparatus in a receiving position under an opening in a dividing wall
between the ice making and bagging units of the machine and the storage
compartment, with a bag received on the bag supporting and distributing
platform and the platform in the first discharge position of FIG. 5A;
10FIG. 10 illustrates the platform transported from the position of FIG. 9
and rotated 



into the second discharge position of FIG. 5C; FIG. 11 is a top plan view
of the storage area in the base of the storage compartment of FIG. 2,
illustrating the rows of stacked bag storage positions; FIG. 12 is a block
diagram illustrating one embodiment of a control system for con- 15trolling
operation of the bag distributing apparatus of FIGS. 2 to 10 FIGS. 13A to
13C are schematic top plan views of the carriage and the bag support
platform at different positions during transport and distribution of bags;
FIGS. 13D to 13F are schematic front elevation views of the carriage and
the bag sup- port platform illustrating a bag being discharged from a front
end of the plat- 20form to fall into a storage position in one of the
underlying stacked bag stor- age rows; FIG. 14 is a flow diagram
illustrating a method of operating the bag distributing apparatus of FIGS.
1 to 13; and       FIG. 15 is a flow diagram illustrating a method of
selecting a bag drop position for 25each bag received onto the distributing
apparatus. In the explanation of the Figures, identical or corresponding
elements will be provided with the same designations in different Figures.
Therefore, no explanation of all details will be given in connection with
each single Figure/embodiment. 30Detailed Description Certain embodiments
as disclosed herein provide a method and apparatus for distrib- uting
articles from an article production machine into predetermined article
stacking 



positions in an article storage area from which consumers can retrieve one
or more  WO 2012/034850PCT/EP2011/064913 7 articles. In one embodiment, the
article production machine is an ice making, bagging and dispensing machine
and the storage area is in a freezer compartment beneath the ice making and
bagging units of the machines with a bagged ice distributing apparatus
positioned in the freezer compartment to receive bags of ice successively
from the ice  5 bagging unit and to discharge or distribute the bags at
selected locations in the compartment so as to achieve a relatively even
distribution of stacked bags of ice throughout the compartment. After
reading this description it will become apparent to one skilled in the art
how to  10 implement the invention in various alternative embodiments and
alternative applications. However, although various embodiments of the
present invention will be described herein, it is understood that these
embodiments are presented by way of example only, and not limitation. As
such, this detailed description of various alternative embodiments should
not be construed to limit the scope or breadth of the present 15invention.
In the illustrated embodiment described below, the article distribution
apparatus is used to transport ice in bags to selected positions above a
storage area in a freezer or temperature controlled compartment, and to
discharge or distribute the bags into  20 stacks in the storage area.
However, it will be understood that the same distribution apparatus may be
used in other applications, for example in any serial production
application where a large number of articles are produced centrally above a
storage compartment in which the articles are to be evenly distributed in
order to utilize the capacity of the storage compartment. Examples of such
applications could be in connection  25 with a plastic injection molding
machine where a large number of articles are produced centrally, or in
connection with packing and supplying other types of foods in bags or other
containers, e.g. vegetables or confectionery. FIG. 1 illustrates one
embodiment of a bagged ice dispensing machine 10 which has  30 an upper,
ice making unit 12, an ice collecting and bagging unit 14, and a freezer
storage compartment or merchandiser 15 beneath the ice collecting and
bagging unit. The ice collecting and bagging unit 14 may be the same as
described in co-pending Pat. App. Ser. No. 12/580,146 filed on October 15,
2009, the entire contents of which are 



WO 2012/034850PCT/EP2011/064913 8 incorporated by reference herein. One or
more ice making machines (not illustrated) are located in the ice making
unit or housing 12, and dispense ice in cubes or pieces into ice collectors
13 which direct the ice in a transport path towards a bag making station
17, where the ice is collected into partially formed bags which are then
sealed.  5 Sealed bags 16 are dropped through an opening 18 into the
storage compartment, as described in more detail below. The bagged ice
distribution apparatus described herein replaces the bag distributor unit
described in the prior application, and is mounted in an upper part of the
compartment 15 in a suitable position to collect bags of ice dispensed from
the ice collecting and bagging unit 14, as illustrated in the draw- 10ings
. FIGS. 2 to 10 illustrate one embodiment of an article distributing
apparatus or unit 20 suitable for distributing bagged ice or other serially
manufactured articles to desired stacking locations in a storage
compartment such as compartment 15 of FIGS. 1 and 2.  15 In the illustrated
embodiment, compartment 15 is also a merchandiser or dispenser from which
customers can retrieve articles such as bags of ice for purchase. A
dividing wall 27 is provided between the ice collecting and bagging unit 14
and the storage or freezer compartment 15. The apparatus 20 is mounted in
an upper portion of the storage compartment beneath an opening 18 through
which articles such as bags 16 of  20 ice are distributed onto the
apparatus, as best illustrated in FIG. 9, and above a storage area in the
compartment. As illustrated in FIG. 2 to 10, apparatus 20 basically
comprises a horizontal conveyor 22, a carriage 24 mounted on the conveyor
and movable back and forth in a horizontal direction on the conveyor, and a
bag or article support platform or turntable 25 rotatably mounted on
carriage 24 for rotation between two or  25 more possible orientations for
distributing bags into the storage area, as described in more detail below.
The horizontal conveyor 22 comprises a back plate or mounting plate 26
having a rail or track 28 on which the carriage 24 is slidably mounted (see
FIG. 6), an endless con-  30 veyor belt or chain 29 extending around
rollers 30 at opposite ends of the track, with the carriage 24 suitably
linked to the chain in a known manner, and a conveyor drive or gear motor
32 mounted at one end of back plate 26. Motor 32 drives one of the rollers
30 which acts as a drive roller for the conveyor belt. As illustrated in
FIGS. 2 and  WO 2012/034850PCT/EP2011/064913 



9 4, mounting brackets 23 are secured to the top of back plate 26 for
securing the distributing apparatus 20 to an upper wall 27 of storage
compartment 15. Article or bag support platform 25 is rotatably mounted on
a horizontal extension or support arm 33 of carriage or turntable 24 via
pivot connection 35, as best illustrated in FIGS. 3 to 7.  5 Platform 25 is
rotated by platform drive or gear motor 34 between a first orientation as
illustrated in FIG. 5A in which it faces outwardly from track or rail 24
for distributing bags into an outer row B of adjacent bag stacking
positions Bl, B2, B3... BN in the base or lower wall 36 of storage
compartment 15 (see FIGS. 2, 5 and 10), and a second orientation as
illustrated in FIG. 5C in which it faces in a direction parallel with  10
rail 24 for distributing bags into an inner row A of adjacent bag stacking
positions Al, A2, A3... AN. FIG. 5B illustrates a partial rotation of the
platform 25 between the first and second orientations of FIGS. 5A and 5C.
An article conveyor or conveyor belt 38 is mounted on platform 25 for
conveying  15 bags or other articles selectively off first or second ends
40, 41 of the platform and into the inner or outer row A, B of stacked
bags, depending on the orientation of the platform when the conveyor 38 is
activated. Conveyor 38 extends around guide rollers or wheels 42 at
opposite ends of platform 25 and is driven by bag or discharge conveyor
drive or gear motor 44 which rotates one of the rear rollers 42. In the
illustrated  20 embodiment, the article conveyor 38 comprises a pair of
endless chains 70 each extending around a respective pair of rollers 42 at
the front and rear end of the platform and a plurality of transverse cross
bars 72 extending between the chains, but alternative conveyors such as an
endless conveyor belt or band on which a bag is carried may be provided in
alterative embodiments. In other alternative embodiments, the article  25
conveyor may be a pusher device or the like rather than a conveyor belt on
which the article is carried. Opposite ends 40, 41 of the bag conveyor 38
are rounded, as illustrated in FIGS. 8 to 10 and 13D to 13F, which tends to
overturn bags of ice as they are dropped off the  30 conveyor, as described
in more detail below. A pair of detectors 45 are mounted on the lower face
of arm 33 which supports platform 28 to detect the height of stacked bags
in the two storage rows, as described in more detail below. Additional
detectors (not illustrated) may be located at different positions on the
platform. Other detectors  WO 2012/034850PCT/EP2011/064913 10 may be
associated with each of the conveyors and the drive devices to provide
input to a controller so that the carriage and platform can be moved to the
desired positions based on programming of the controller and input from the
various detectors, as discussed in more detail below. Alternatively,
stationary detectors on the lower face of  5 wall 27 may be positioned to
detect bag height in each of the bag receiving positions in each row. 



As described in Pat. App. Ser. No. 12/580,146 referenced above, a partially
formed bag at bag forming and filling station in the unit 14 is filled with
ice until a predeter-  10 mined weight is reached. During filling, the
lower end of the bag is suspended through the opening 18 between units 14
and 15 above distribution apparatus 20 so that the ice is within the
freezer compartment, to reduce melting. At the start of a bag distribution
procedure, the platform 25 is located in a start position beneath opening
18. When the desired weight of ice in bag 16 is reached, more film is fed
to the bag forming and  15 filling station and the partially filled bag is
lowered onto bag receiving platform 25 of the distribution apparatus 20
until its lower end rests on the conveyor 38. The platform conveyor drive
44 is then actuated to drive the conveyor 38 rearward until the film is
stretched. The sealing bar (not illustrated) in the bag forming and filling
station is then closed. The conveyor drive 44 is actuated to drive the
conveyor 38 forward to  20 take the tension of the film before sealing. The
sealing bar is then actuated to form a seal across the top of the bag and a
cut is made to detach the bag from the next bag length of film material, as
described in Pat. App. Ser. No. 12/580,146 referenced above. The bag then
falls onto the conveyor into the position illustrated in FIG. 9. The
conveyor drive 44 is again actuated to drive the conveyor rearward,
overturning the  25 filled bag and placing it in a horizontal position, as
illustrated in FIG. 9. Operation of the components of unit 14 and unit 20
during positioning of a bag on the platform prior to distribution into the
compartment 12 are controlled and coordinated by ice making and bagging
controller 102 and bag distribution controller 100 (see FIG. 12). The ice
making and bagging controller 102 is described in App. Ser. No. 12/580,146
30referenced above and incorporated herein by reference, and reference is
made to that application for a detailed description of controller 102.  WO
2012/034850PCT/EP2011/064913 11 The storage compartment 15 in the
illustrated embodiment has two side-by-side rows A, B of bag storage
positions Al, A2, A3..., etc. and Bl, B2, B3...., etc, in the base of the
compartment, as illustrated in FIG. 11. A greater or lesser number of
storage positions and storage rows may be provided in alternative
embodiments, depending on the  5 dimensions of the storage compartment.
FIG. 12 illustrates a control system which controls the sequence of bag
dropping into the storage positions so as to maintain the height of stacked
bags at each storage position approximately level. Controller 100 has a
fill level detection module 110 which is programmed to periodically monitor
the height of stacked bags at each storage position based on input from
detectors 45 as the  10 platform 25 is driven back and forth along the
inner and outer rows, and to calculate the positions with the lowest fill
level, and a distribution control module 112 which controls the horizontal
conveyor drive 32, the platform rotational drive 34, and the platform
conveyor drive 44 to drive the platform to a selected drop or discharge
position above a storage position selected based on the current fill level
information from  15 module 110. Detector information for use in selection
of the next discharge position may be gathered both as the platform is
being driven to a currently selected bag discharge position, and in
periodic detection sequences in which the platform is driven along the
entire length of each row while empty. The objective is leveling of the
multiple bag stacks. Different storage positions may have an order of
preference such that  20 when different storage positions have about the
same fill level or are empty, the controller selects a discharge position
using the order of preference. 



The front wall 50 of the compartment has doors 52 for access by customers
to the in- terior of the compartment in order to retrieve one or more bags
of ice for purchase.  25 Door opening detectors 104 (FIG. 12) may be
associated with the doors for detecting opening of the doors, as described
in co-pending Pat. App. Ser. No. 12/580,146 referenced above. The
controller 100 also monitors the number of times a door is opened and may
initiate a fill level detection sequence if the bag is opened more than a
predetermined number of times within a certain time period, and may also
provide a control  30 signal to ice making and bagging controller 102
increase the speed of the ice making, bag making and bag filling procedure
in times of increased purchase of bagged ice, for example during holiday
seasons and in hot weather. Controllers 100 and 102 are also configured to
switch off the ice making, collecting and bagging as well as the distribu-
WO 2012/034850PCT/EP2011/064913 12 tion apparatus 20 while a door is open,
since bags should not be dropped into the compartment 15 while a customer
is retrieving one or more bags of ice, as well as when the storage
compartment is full to capacity at each bag stacking position. 5In one
embodiment, each detector 45 may be a proximity or distance detector such
as an infra red (IR) sensor, a photoelectric sensor, or the like which
detects the height of successive stacks of bags in each of the rows and
provides the height or fill level information to the controller 100, which
stores the information and also determines a current bag drop sequence
based on the fill level information. The detector may sim-  10 ply detect
whether or not a stack of bags is at the maximum available height (i.e. the
storage position is full), or may determine distance to the top of a stack,
so that the controller or processor 100 can determine if a storage position
is completely empty, as well as the approximate bag stack height or amount
of fill of the stack. The latter is preferred since the controller may then
be programmed to control the distributing ap-  15 paratus 20 to maintain
the stacks as level as possible, i.e. dropping bags at selected locations
to keep the stack heights relatively even. The sensors on the platform
support arm 33 are positioned so that stack heights at aligned positions in
both rows may be determined simultaneously. 20The sensing sequence for
detectors 45 with the arrangement of bag drop positions in FIG. 11 is six
sensor outputs corresponding to the bag drop positions 1 to 6, with two
outputs at each sensor output position, i.e. a total of twelve sensor
outputs. The lowest points detected are stored and sent to controller 100
for determining the bag delivery o distribution sequence. The bag delivery
sequence is controlled to drop bags at  25 the lowest detected positions
from the previous sensing sequence. Sensing may be performed during bag
distribution on wherever a predetermined number of door openings is
detected. In one embodiment, an initial fill sequence for a completely
empty storage compartment may be Al, A2, A3.....AN, followed by Bl, B2,
B3....BN, referring to FIG. 11, where N is the total number of bag stacking
positions in each row.  30 In alternative embodiments, other initial
sequences may be used, such as Al, Bl, A2, B2... and so on, or Al....AN,
BN....B1. A first bag is deposited at a first bag stacking position in the
selected sequence, then a second bag at the second position, and so on
until bags are removed by customers or each position is stacked with bags
to the WO 2012/034850PCT/EP2011/064913 



13 maximum height, i.e. the compartment is 100% full. If the compartment is
completely full, the ice making and bagging unit 14 and distributor
apparatus or unit 20 may be turned off until bags have been removed and
re-filling is required. Unit 14 and the bag distributing unit or apparatus
20 are also turned off when a door open detection signal  5 is received, so
that bags are not dropped into the freezer compartment when a customer is
attempting to remove one or more bags of ice for purchase. As noted above,
the degree of filling of the individual bag storage or stacking posi- tions
is detected by one or more detectors when a bag is being carried to a drop
posi-  10 tion or when a scan is made with the platform 25 empty, or both,
as described above. If there are any low stacking positions, the re-fill
sequence may follow the same basic preference or order as described above.
For example, say positions A3, A6, B1 and B4 are detected to be empty or
partially empty, or lower than other stacking positions and if they are all
at the same fill capacity, the fill sequence may be A3, A6, Bl, B4, A3,  15
A6, Bl, B4, and so on until each position is completely filled, unless
other positions are detected to be completely or partially emptied in the
meantime, in which case the other positions are simply added to the
sequence. The lowest detected position receives bags before any other
position. 20One embodiment of a bag transport and discharge method using
the apparatus of FIGS. 1 to 12 is illustrated in the flow diagram of FIG.
14. On start up of the machine 10 (step 110), ice making and bagging is
controlled by the controller 102 of unit 14, while bag distribution
controller 100 of FIG. 12 controls bag transport and distributing unit 20.
FIG. 9 illustrates a bag 16 which has just dropped down onto the bag
transport  25 platform 25 which is positioned in a start position
immediately under an opening 18 in wall 27 between ice making and bagging
unit 14 and storage compartment 15. The opening 18 is located under the bag
forming and filling station of the ice making and bagging unit so that a
filled bag extends through the opening before the upper end of the bag is
sealed and cut. As described above, the lower end of the bag may rest on
the  30 platform 25 during the sealing and cutting procedure, with the
platform conveyor driven forward and rearward to take up slack in the film
forming the bag. Once sealing and cutting is complete, the bag of ice drops
down onto the platform 25 (step 112). A suitable detector (not illustrated)
may be located on the platform to detect when a  WO
2012/034850PCT/EP2011/064913 14 bag is received on the platform, or a
signal from the bag forming and filling station may be sent to controller
100 each time a bag is sealed and cut off. The platform conveyor drive is
then driven in reverse a short distance (i.e. from the first to the second
end of the platform) so as to place the bag in a horizontal orientation on
the platform  5 (step 113). The bag is illustrated in the horizontal
position in FIGS. 9 and 10. The next storage position for dropping or
discharging the bag from platform 25 is then selected using information
from the detector sensing sequence (step 114). One possible method for
selecting a sequence of bag drop positions is illustrated in FIG. 15 and
described in more detail below. Once a drop position has been selected, the
controller determines 



10whether the selected position is in the inner or outer row (step 115).
The flow diagram of FIG. 14 assumes that the platform is in an outer facing
position of FIG. 5A when the bag is dropped onto the platform, as in FIG.
9. However, it may alternatively be positioned in the orientation of FIGS.
5C and 10 at the start of the  15 procedure of FIG. 14. At step 115, if the
platform is already in the orientation of FIG. 5A ready to drop bags into
the outer row B, and the selected bag drop position is in row B, the
platform is driven to the selected bag drop position in step 116. If the
platform is in the orientation of FIG. 5A but the selected bag drop
position is in the inner row A, the platform is first rotated into the
orientation for dropping bags into the inner  20 row (step 118), and the
platform is then driven to the selected inner row position in step 116.
This procedure is reversed if the platform is already oriented to drop bags
into the inner row, as in FIG. 5C, with the platform being rotated back
into the outer row drop orientation of FIG. 5A before proceeding to step
116 if the selected position is in the outer row. Alternatively, the
platform may be rotated into the required orien- 25tation on arrival at the
selected bag drop position. Once the platform is at the selected bag drop
position, the platform conveyor drive 44 is actuated to drive the bag off
the end of the platform (step 120). If the selected posi- tion is in the
outer row B, the platform is oriented as in FIG. 5A and the platform con-
30 veyor is driven in a first direction to drive the bag off the first end
40 of the platform so that it drops into the selected storage position in
row B. If the selected discharge position is in the inner row at step 120,
the platform is oriented as illustrated in FIG. 5C and FIG. 10, with both
ends 40 and 41 of the platform positioned directly above  WO
2012/034850PCT/EP2011/064913 15 storage positions in row A. In this case,
the platform conveyor drive 44 is actuated in either a first direction or a
second, reverse direction to drive the bag off the first end 40 or second
end 41 of the platform (depending on the location of the selected discharge
position). The platform is then returned to the start position beneath the
bag 5drop opening 18 (step 122). 



In an alternative method, the platform may rotated back into the
orientation of FIG. 5A either before or after it is driven back to the
start position. This may be done when a subsequent bag is to be deposited
in the outer row, for example, or may be standard  10 procedure. As noted
above, in another alternative method, the platform may be positioned in the
inner or outer drop orientation, depending on whether the next bag drop
position is in the inner or outer row, on arrival at the bag drop location
rather than prior to driving the platform to the bag drop location as
illustrated in FIG. 14. 15The method of transporting and distributing a bag
is also illustrated schematically in the simplified view of the bag
transport platform and carriage in FIGS. 13A to 13F. FIG. 13A illustrates a
position of platform 25 oriented for distributing bags into the outer row,
and in the start position under the bag drop opening 18 with a bag on top
of the platform conveyor and shifted into a horizontal orientation with one
face 16A of  20 the bag facing upwards. FIG. 13B illustrates a subsequent
position when the carriage and platform have been driven away from the
position of FIG. 13A and towards a selected bag discharge position. FIG.
13C illustrates the platform in a rotated position for discharging bags
into the inner row A. FIGS 13D to 13F are front elevation views of the
platform in the position of FIG. 13C illustrating how a bag on the conveyor
38  25 is driven off the first end of the platform. As illustrated, the
conveyor is configured so that the bag is turned over as it drops off the
end of the platform. The bag then falls down on top of a stack of bags in
the storage position with the opposite face 16B upwards. In this way, the
stacking is controlled such that all bags in each row are stored with the
same face of the bag facing upwards. The upward face may be arranged to  30
have the desired label information for a customer considering purchase of
the product. In other words, the bag forming and filling station is
arranged with the bag film having printed label information on face 16B
which faces outwards as the bag is dropped through opening 18. When the
platform conveyor is driven rearwards, the bag rotates  WO
2012/034850PCT/EP2011/064913 16 down into a transport position with face
16A of the bag facing upwards. Thus, when the bag is conveyed off the first
end 40 or second end 41 of the platform, the bag turns over and falls to
the storage position with the desired face 16B of the bag facing upwards. 5
FIG. 15 illustrates one possible method for determining a bag drop sequence
and selecting a bag drop or discharge position for each new bag received on
platform 25. On initial start up (step 124) of machine 10 with the storage
compartment 15 empty, i.e. when machine 10 is first installed, a
predetermined fill sequence is used to start to fill 10 the compartment
with bags of ice. This may be Al, A2,. .AN, Bl, B2, ....BN as described
above, or any other alternative, efficient fill sequence covering all the
possible storage positions. The controller 100 controls the various drives
of the distributing apparatus to start to fill the compartment according to
the predetermined sequence (step 125). At the same time, the current fill
levels of the various storage positions are 



15 monitored by the controller (step 126), using the outputs of the fill
level detector or detectors which scan the various storage positions in
each row as the platform is driven back and forth along the length of the
rows A,B. Scanning may take place while bags are being carried and
distributed, or in separate scanning sequences while the platform is empty,
or both. 20 If all storage positions are full to capacity in rows A and B
at step 127, the ice making, collecting, and bag filling units and the
distributing apparatus 20 are turned off at step 128. After expiry of a
predetermined time period (step 130), or detection of repeated openings of
the compartment doors indicating that bags of ice are being removed for 25
purchase, the platform conveyor is activated to drive the platform back and
forth to locate any partially filled or low storage positions (step 126).
If storage positions with fill capacity are detected at step 127, and the
ice making, collecting and bagging units are on (Step 127), the controller
operates the distributing apparatus to continue to fill the lowest detected
storage positions which have capacity to receive more bags (step 30 134),
and monitoring continues at step 126. If the ice making, collecting, and
bagging units are off or inactive at step 127, they are turned back on
(step 135) to supply filled bags to the distributing apparatus, and the
controller proceeds to control the distribut-  WO
2012/034850PCT/EP2011/064913 17 ing apparatus to distribute bags to the
storage positions detected to have fill capacity at step 134. Although the
support platform in the foregoing embodiment is rotated between first  5
and second orientations to deliver bags or articles into first and second
side-by-side rows of storage positions, alternative embodiments may
comprise non-rotational movement of the platform between first and second
spaced horizontal delivery positions relative to the carriage, where the
platform may be in the same orientation in both delivery positions. For
example, the platform oriented as in FIG. 5C may be  10 driven linearly in
a direction transverse to conveyor back plate 22 from the position in FIG.
5C to an outwardly spaced position over the second row B, with the support
arm 33 extended and acting as a track for the linear movement between the
two platform positions. A further extension of arm 33 may allow for more
than two rows of stacked bags or articles in other embodiments where
increased storage compartment size and 15storage capacity is desired. The
method and apparatus described above allows bags filled with ice or other
serially produced articles to be successively delivered to storage
positions in two side-by-side rows of storage positions. Rather than being
randomly and inefficiently stacked in a 



20 single pile forming a pyramid, the bags are relatively evenly
distributed in separate stacks across the entire storage area, increasing
storage capacity. In alternative embodiments, only one storage row may be
provided with only one orientation of the storage platform to dispense bags
off opposite ends of the platform into storage positions in the single row,
or a greater number of storage rows may be provided with  25 more
alternative orientations of the conveyor platform 25 to dispense into
different rows. Rows with six storage positions are shown by way of example
in FIG. 11, but a greater or lesser number of storage positions may be
provided in alternative embodiments, depending on the size of the bag or
article to be distributed, as well as the dimensions of the storage
compartment 15. In the illustrated embodiment, the distribut-  30 ing
apparatus 20 is controlled and the support platform 25 is designed so that
bags are oriented horizontally on the conveyor platform 25 with a first
face facing upwards as the platform is driven to a drop off position. The
platform conveyor and rounded ends are designed so that bags tend to rotate
as they are rolled off the platform, flipping or  WO
2012/034850PCT/EP2011/064913 18 turning over and dropping into an
underlying pile of bags with a second face facing upwards. The arrangement
is such that bags tend to always flip through one half revolution as they
fall off the platform, and land in the same orientation on top of each
stack, regardless of the stack height. This helps to maintain even stacking
of bags in  5 adjacent stacks or piles along the length of each row, while
allowing a desired face of the bag with consumer information to face
upwards to provide information to consumers considering purchase. The
article distribution apparatus and method described above organizes
products in  10 substantially uniform stacks so that it is relatively easy
for customers to pick up a product such as a bag of ice. This also
increases storage capacity by 50%, and reduces labor costs previously
incurred when personnel had to manually level uneven stacks of bagged ice.
The degree of filling of the compartment can be remotely monitored with the
monitoring used to control both ice making and bag distribution. This  15
allows quicker start up and more efficient utilization of the ice making
units, which can be turned off when monitoring indicates that the storage
compartment is completely full, and re-started as soon as the level of
stacked bags is detected to be uneven or low. 20The article distribution
method and apparatus is described above in connection with an ice machine
in which ice chunks or cubes are made, collected, directed into partially
formed bags at a bag making and filling station, and the bagged ice is then
dropped onto the distribution apparatus for distribution into a storage
compartment to form substantially uniform and even stacks of bagged ice.
However, the apparatus and  25 method may also be used in other
applications where a large number of articles are produced centrally above
a storage compartment in which the articles are to be evenly distributed,
in order to utilize the capacity of the storage compartment. Examples of
such applications are plastic injection molding machines where a large
number of articles are produced centrally, or in connection with packing
and supplying other types  30 of articles or foods in bags or other
containers, e.g. vegetables, snack foods, confectionary, office supplies,
electronic components, or the like. For non-food articles, the storage
compartment may not need to be temperature controlled. In each case, the
articles may be dispensed into a storage compartment at a store which also
acts as a  



WO 2012/034850PCT/EP2011/064913 19 merchandiser for the articles, or in a
storage facility where the articles may be later packaged and shipped.
Those of skill in the art will appreciate that the various illustrative
logical blocks,  5 modules, circuits, and method steps described in
connection with the above described figures and the embodiments disclosed
herein can often be implemented as electronic hardware, computer software,
or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules,
circuits, and steps have been described above generally in terms of their
func-  10 tionality. Whether such functionality is implemented as hardware
or software depends upon the particular application and design constraints
imposed on the overall system. Skilled persons can implement the described
functionality in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure
from the scope of the invention. In addition, the grouping of func-  15
tions within a module, block, circuit or step is for ease of description.
Specific functions or steps can be moved from one module, block or circuit
to another without departing from the invention. Moreover, the various
illustrative logical blocks, modules, and methods described in  20
connection with the embodiments disclosed herein can be implemented or
performed with a general purpose processor, a digital signal processor
("DSP"), an ASIC, FPGA or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any combination thereof
designed to perform the functions described herein. A general-purpose
processor can be a microprocessor, but in the alter-  25 native, the
processor can be any processor, controller, microcontroller, or state
machine and the processing can be performed on a single piece of hardware
or distributed across multiple servers or running on multiple computers
that are housed in a local area or dispersed across different geographic
locations. A processor can also be implemented as a combination of
computing devices, for example, a combination of a 30DSP and a
microprocessor, a plurality of microprocessors, one or more microproces-
sors in conjunction with a DSP core, or any other such configuration.  WO
2012/034850PCT/EP2011/064913 20 Additionally, the steps of a method or
algorithm described in connection with the embodiments disclosed herein can
be embodied directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module can reside in
RAM memory, flash memory, ROM memory, EPROM memory, EEPROM 



5 memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium including a network storage medium. An exemplary
storage medium can be coupled to the processor such the processor can read
information from, and write information to, the storage medium. In the
alternative, the storage medium can be integral to the processor. The
processor and the storage medium can also reside in an 10ASIC. The above
description of the disclosed embodiments is provided to enable any person
skilled in the art to make or use the invention. Various modifications to
these em- bodiments will be readily apparent to those skilled in the art,
and the generic princi-  15 ples described herein can be applied to other
embodiments without departing from the spirit or scope of the invention.
Thus, it is to be understood that the description and drawings presented
herein represent a presently preferred embodiment of the invention and are
therefore representative of the subject matter which is broadly
contemplated by the present invention. It is further understood that the
scope of the present  20 invention fully encompasses other embodiments that
may become obvious to those skilled in the art and that the scope of the
present invention is accordingly limited by nothing other than the appended
claims.  WO 2012/034850PCT/EP2011/064913 21 CLAIMS  1. A method of
distributing articles made by serial production into a storage unit,
comprising: 5distributing an article onto an article conveyor on a
transport platform of an article distributing apparatus positioned in a
start position above a storage area within a storage unit;    selecting a
storage position in the storage area from a plurality of adjacent article
storage positions in at least one row extending along the storage area
beneath the article 10conveyor; 



driving the transport platform in a horizontal transport direction to a
location above the selected storage position;    actuating the article
conveyor to transport the article off the platform, whereby the article
falls onto a floor of the storage area at the selected storage position or
onto a 15stack of previously stacked articles at the selected storage
position; driving the transport platform back to the start position to
receive a subsequent article to be distributed into the storage area; and
repeating the foregoing steps to distribute a plurality of articles one by
one to selected storage positions in the storage area. 20  2. The method of
claim 1 further comprising: monitoring the fill level of stacks of articles
at the storage positions;    if the storage area is not full of articles
after distributing an article into the storage area, distributing another
article to a selected storage position in the storage area 25which is not
full; and continuing to distribute successive articles into selected
storage positions in the storage area until all storage positions are full.
3. The method of claim 1, wherein the articles are bags of ice received
from an ice 30making and bagging machine and the storage area comprises a
temperature controlled storage unit.  WO 2012/034850PCT/EP2011/064913 



22 4. The method of claim 3, further comprising positioning each bag
received on the transport platform in a horizontal orientation with a first
face of the bag upwards prior to driving the platform to the selected
storage position. 55. The method of claim 4, wherein the step of
positioning each bag comprises driving the bag conveyor in a predetermined
direction as the bag is received onto the platform so as to rotate the bag
into the horizontal orientation.     6. The method of claim 4, wherein the
step of transporting the bag off the platform 10comprises partially
rotating the bag so that it rotates into a reverse orientation with a
second face upwards as it falls from the platform to the storage position.
7. The method of claim 1, wherein the storage area comprises at least two
side-by-side rows of adjacent storage positions and the step of selecting a
storage position com- 15prises selecting a storage position in a first or
second row of the side-by-side rows.  8. The method of claim 7, further
comprising moving the transport platform between at least two different
article distributing positions relative to the carriage comprising a first
article distributing position in which at least one end of the platform is
located  20 above the first row and a second article distributing position
in which at least one end of the platform is located above the second row,
the transport platform being positioned in a selected article distributing
position above the row in which the selected storage position is located
prior to conveying the article off the platform 259. The method of claim 8,
wherein the step of moving the transport platform com- prises rotating the
storage platform between at least two different article distributing
orientations comprising the first and second article distributing
positions. 10. The method of claim 9, wherein the first article
distributing position comprises an  30 orientation aligned with the
horizontal transport direction and the second article distributing position
comprises an orientation which is transverse to the horizontal transport
direction.  



WO 2012/034850PCT/EP2011/064913 23  11. The method of claim 1, further
comprising monitoring the fill level of articles at each storage position
in the storage area as the transport platform is driven back and forth in
the horizontal direction over the storage positions and storing the current
fill levels, and the step of selecting a storage position for distributing
a bag into the stor- 5age area further comprises analyzing the current
stored fill levels and selecting a stor- age position which is not filled
to capacity.     12. The method of claim 11, wherein the selection of a
storage position is based on a predetermined article distributing sequence
for the plurality of storage positions and 10the current fill levels at
each storage position.  13. An apparatus for distributing a series of
articles at different storage positions in a storage compartment,
comprising: a horizontal guide rail; 15a carriage movably mounted on the
guide rail; a horizontal conveyor which is configured to drive the carriage
back and forth in a horizontal direction along the guide rail; an article
support platform movably mounted on the carriage and configured for
movement between at least first and second horizontal article dispensing
positions  20 relative to the carriage, the platform configured to receive
successive articles from a supply of articles when positioned in a start
position to receive articles from a serial article supply; a platform drive
associated with the platform and configured to move the platform between
the first and second article dispensing positions; 25an article distributor
on the article support platform which is configured to drive arti- 



cles off the platform into storage positions in a first row when the
platform is in the first article dispensing position and into storage
positions in a second row when the platform is in the second article
dispensing postion; and a controller associated with the horizontal
conveyor, platform drive, and article dis-  30 tributor which is configured
to control the horizontal conveyor and platform drive to drive the platform
to a location above a selected storage position in the first or second row,
and to control the article distributor to drive the article off the
platform to drop into the selected storage position. WO
2012/034850PCT/EP2011/064913 24 14. The apparatus of claim 13, further
comprising at least one detector connected to the controller and configured
to detect a fill level at each storage position when the carriage is driven
along the guide rail over a storage area. 515. The apparatus of claim 14,
wherein the carriage has a horizontal support arm and the article support
platform is movably mounted on the support arm for movement between the
first and second article dispensing positions. 16. The apparatus of claim
15, wherein the support arm has a lower face and first and  10 second
detectors mounted on the lower face and configured to detect fill levels in
the first and second storage rows beneath the apparatus, the detectors
having outputs connected to the controller. 17. The apparatus of claim 13,
wherein the article support platform is rotatably  15 mounted for rotation
between first and second orientations relative to the carriage which
correspond to the first and second article dispensing positions,
respectively, and the platform drive is configured to rotate the platform
between the first and second orientations. 2018. The apparatus of claim 17,
wherein the second platform orientation is perpendicu- lar to the first
platform orientation.  19. The apparatus of claim 13, wherein the article
distributor comprises an endless conveyor belt configured to support
articles received on the platform and a conveyor 25belt drive configured to
drive the conveyor belt in at least a first direction to convey 



articles off the platform.  20. The apparatus of claim 19, wherein the
platform has opposite first and second ends and the conveyor belt extends
between the first and second ends of the platform. 30  21. The apparatus of
claim 20, wherein the conveyor belt drive is configured to drive the
conveyor belt in first and second opposite directions to drive articles
selectively off the first and second ends of the platform, and the first
and second ends of the plat-  WO 2012/034850PCT/EP2011/064913 25 form are
configured for location above different storage positions in the first row
when the platform is in the first orientation. 22. The apparatus of claim
20, further comprising rollers at opposite ends of the plat-  5 form about
which the endless conveyor belt extends, whereby portions of the conveyor
belt extending over the rollers define the opposite first and second
convex, rounded ends of the platform, and the conveyor belt is configured
to rotate articles on the belt as they are driven off the belt, whereby
each article flips over as it falls off the conveyor onto a stack of
articles in a storage position. 10 23. A bagged ice storage and dispensing
system, comprising: a temperature controlled storage unit having an
internal storage area, an upper wall, a lower wall, a front wall, a rear
wall, and opposite ends, at least one door in the front wall allowing
access to the storage area; 15the lower wall of the storage unit defining
at least a first row of adjacent storage posi- tions configured to support
stacked bags of ice; an opening in the upper wall communicating with a
bagged ice supplier and configured to receive successive bags of ice for
distribution into the storage unit; 



a bag distributing unit secured in an upper portion of the storage unit and
extending  20 horizontally above the first row of storage positions, the
distributing unit comprising a horizontal rail extending parallel to the
first row, a carriage movably mounted on the horizontal rail, a horizontal
drive configured to drive the carriage back and forth in a horizontal path
along the rail, a horizontal support platform mounted on the carriage, the
platform having a conveyor configured to support a bag of ice on the
platform and  25 a conveyor drive associated with the conveyor which is
configured to drive the conveyor in at least a first direction to convey a
bag off the platform and drop the bag into an underlying storage position;
and a controller associated with the bag distributing unit and configured
to control the horizontal drive and conveyor drive to drive the support
platform to selected positions 30in the horizontal path and to actuate the
conveyor drive at each selected position to convey a bag off the platform
and into the underlying storage position.  WO 2012/034850PCT/EP2011/064913
26 24. The system of claim 23, wherein the lower wall of the storage unit
defines first and second side-by-side rows of stacked bag storage
positions, and the support platform is movably mounted on the carriage, the
system further comprising a platform drive configured to move the platform
between a first position for distributing bags  5 into the first row and a
second position for distributing bags into the second row, the controller
being configured to control the platform drive to move the platform back
and forth between the first and second positions for distribution of bags
into the first and second rows, respectively. 1025. The system of claim 24,
wherein the support platform is rotatably mounted on the carriage and the
platform drive comprises a rotational drive configured to rotate the
platform between first and second orientations corresponding to the first
and second distributing positions, respectively. 1526. The system of claim
23, wherein the conveyor drive is reversible and the platform is configured
for distribution of bags off opposite ends of the platform into underlying
storage positions in the first row. 



27. The system of claim 23, further comprising at least one detector
configured to de-  20 tect fill levels at the respective storage positions
and provide current fill level outputs to the controller, the controller
including a fill level detection module configured to determine whether all
storage positions are full to capacity and a distribution control module
which controls the bag distribution unit to stop delivery of bags of ice
into the storage unit when all storage positions are full and controls the
bag distribution unit to 25deliver bags to storage positions which are not
full when the storage unit is not full to capacity.  28. The system of
claim 27, wherein the storage unit has at least one detector which detects
opening of the door and provides a door open detection signal to the
controller  30 when the door is open, the distribution control module being
configured to control the bag distribution unit to stop delivery of bags of
ice into the storage area when the door is open and to re-start delivery of
bags of ice when the door is re-closed.  WO 2012/034850PCT/EP2011/064913 27
29. The system of claim 27, wherein the controller further comprises a
bagged ice delivery control module which is configured to stop delivery of
bags of ice to the bag distribution unit when all storage positions are
full, and to re-start delivery of bags of ice to the bag distribution unit
when at least some storage positions are no longer full. 5  30. The system
of claim 29, wherein the controller is configured to increase the speed of
delivery of bags of ice to the bag distribution unit when storage capacity
in the storage area reaches a predetermined level. 1031. The system of
claim 24, wherein the carriage has a support arm extending trans- verse to
the first and second rows and the platform is movably mounted on the
support arm, the support arm having a lower wall facing the lower wall of
the storage unit, and first and second detectors are positioned on the
lower wall and configured to detect bag fill levels in the storage
positions in the first and second rows, respectively, the 15detectors
having outputs connected to the controller. 32. A bagged ice dispensing
machine, comprising: 



a temperature controlled storage compartment having an internal storage
area having at least first row of bagged ice storage positions for storing
adjacent stacks of bags 20containing ice, the storage compartment having an
upper wall with an opening for receiving bags of ice into the storage
compartment; a bag distributing unit secured in an upper portion of the
storage unit and extending horizontally above the first row of storage
positions, the distributing unit comprising a horizontal rail extending
parallel to the first row, a carriage movably mounted on the 25 horizontal
rail, a horizontal support platform mounted on the carriage, a horizontal
drive configured to drive the carriage back and forth in a horizontal path
along the rail from a start position in which the platform is located under
the opening in the upper wall, the platform having a conveyor configured to
support a bag of ice on the platform and a conveyor drive associated with
the conveyor which is configured to drive 30the conveyor in at least a
first direction to convey a bag off the platform and drop the bag into an
underlying storage position; an ice bagging unit mounted above the storage
compartment and having a bagged ice outlet communicating with the opening
in the upper wall of the storage compartment  WO
2012/034850PCT/EP2011/064913 28 and at least one ice receiving inlet at an
upper end of the ice collecting and bagging unit, the ice collecting and
bagging unit configured to collect ice from the ice receiving inlet, supply
a predetermined amount of ice to successive bags, and supply bags of ice to
the bagged ice outlet; 



5an ice making unit mounted above the ice collecting and bagging unit and
having an ice outlet communicating with the ice receiving inlet; and a
controller associated with ice making unit, ice bagging unit, and bag
distributing unit which has an ice making and bagging control module
configured to control the ice making and bagging units based on detected
storage capacity in the storage com-  10 partment, and a bag distribution
control module which controls the bag distributing unit to distribute bags
to selected unfilled storage positions in the storage compartment. 33. The
machine of claim 32, wherein the storage compartment has first and second
15 side-by-side rows of bagged ice storage positions beneath the bag
distributing unit, and the support platform is configured to selectively
distribute bags into the first and second rows of storage positions. 34.
The machine of claim 33, further comprising at least first and second
detectors  20 linked to the controller and positioned to detect the fill
levels at storage positions in the first and second row, respectively, the
controller configured to monitor the detector outputs to detect fill levels
at the storage positions and to control the bag distributing unit to
distribute bags to selected unfilled storage positions in the first and
second rows. 


