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1. Stacking equipment comprising receiving means for

receiving products to be stacked, collecting means for 

collecting said products together in predetermined 

disposition in successive batches, a main support means for 

supporting such batches at a stacking location, and 

transfer means for transferring said batches from said 

collecting means to said main support means and for 

introducing each successive batch beneath a preceding 

transferred batch whereby a stack of said batches is formed 

on said main support means.
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STACKING EQUIPMENT

THIS INVENTION relates to stacking equipment
particularly, though not exclusively, for stacking products
formed from corrugated board or other paper or board
products (especially boxes or cartons in lay-flat form) on

5 pallets.

c c
c G
«· εte Corrugated board is converted into cartons or
FC.C ί
cc boxes in lay-flat forms with automatic machinery and stacks

(te
of such lay-flat products are discharged from an outlet 

' (C

conveyor. The discharged stacks can then be accumulated as 
10 larger stacks on pallets for convenience of transport and 

storage. The discharged stacks are commonly transferred 
to the pallets by hand but this can be arduous and 

< inefficient.
r < r

An object of the present invention is to provide 
15 stacking equipment whereby transfer of products to a 

stacking location can be effected automatically in a 
convenient and efficient manner.

According to the present invention there is
provided stacking equipment comprising receiving means for

20 receiving products to be stacked, collecting means for
collecting said products together in predetermined
disposition in successive batches, a main support means for

j 
f 
j
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supporting such batches at a stacking location, and 
transfer means for transferring said batches from said 
collecting means to said main support means and for 
introducing each successive batch beneath a preceding 

5 transferred batch whereby a stack of said batches is formed 
on said main support means.

With this arrangment as a consequence of the 
collecting means which permits attainment of a 
predetermined product disposition, and as a consequence of 

1° the assembly of the resulting stack from below, it is 
possible to achieve a neat and stable stack in a 
particularly convenient and efficient manner.

The receiving means may comprise a conveyor, such 
as a roller conveyor, which may run continuously. Where 
the stacking equipment is used with product-producing 
automatic machinery, an input end of the receiving means, 
may be arranged to receive products automatically from an 
output of the machinery.

The collecting means may comprise a guide 
2θ structure in conjunction with an abutment structure wherebyI

the products are directed to the abutment structure to
collect thereat in predetermined disposition. The guide
structure may comprise a turntable for setting the angular
disposition and/or one or more deflectors for setting the

25 lateral disposition. Where the receiving means comprises a

ί
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conveyor, the products may be advanced past the guide
structure to
conveyor.

The

the abutment structure by the action of the

transfer means may comprise an auxiliary
5

10

15

support means above the main support means in conjunction
with mechanisms which act automatically to transfer each
batch from the collecting means to the main support means
and from there to the auxiliary support means beneath any
batch already on the latter support means, the final
assembly of stacked batches then being deposited from the
auxiliary support means
main support means and
vertically movable one

onto the main support means. The
the auxiliary support means may be
relative to the other for transfer

of batches therebetween. The auxiliary support means may
comprise retractable fingers which can be readily inserted
beneath and retracted from batches on the main support
means. Conveniently the main support means may comprise a
roller bed and the rollers may be arranged such that the
abovementioned fingers fit therebetween.

An adjustment device, for example in the form of
structures movable towards and away from each other, may
be provided for adjusting the vertical alignment of the
sides of the stack e.g. when the stack is on th e
abovementioned auxiliary support means

20
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The final assembly of stacked batches may be 
deposited on a pallet on the main support means and an 
automatic feed device may be provided for feeding the 
pallet onto the main support means prior to deposit of the 
stacked batches thereon.

The invention may find particular application in 
the stacking of corrugated board products. However the 
invention is not intended to be restricted to this context 
and the stacking equipment may be used for any suitable 
purpose.

The invention will now be described further by way 
of example only and with reference to the accompanying 
drawing in which :-

Fig. 1 is a diagrammatic plan view (with parts 
omitted for clarity) of one form of stacking 
equipment according to the invention; and

Fig. 2 is a diagrammatic side view (with 
parts omitted for clarity) of the equipment of 
Fig. 1.

The equipment shown in the drawings is for use in 
the automatic assembly of stacks of flat corrugated board 
products on pallets.

The equipment includes a conveyor 1 comprising a
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horizontal bed of rollers 2 which can be continuously
driven by an electric motor drive mechanism. The bed
stands on adjustable legs 3 and has an inlet end 4 which
can be arranged to receive products directly from an outlet

5 end of product-producing machinery. The products delivered

CM/1992

onto the conveyor 1 may be in the form of several
superimposed corrugated board boxes or cartons in lay-flat
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form and the boxes or cartons may be loosely superimposed 
or may be tied together. A detector 100 is provided at the 

10 inlet end 4 of the conveyor 1 for detecting delivery of 
products onto the conveyor. The detector may be of the 
optical kind i.e. a light sensor receiving light from a
source, such light being interrupted by the intrusion of

ο β ί
« t I* “ delivery products.
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15 The conveyor 1 is bounded at its sides by
upstanding frames 5 and, near to the inlet end 4, there is 
a turntable 6 set into the roller bed. The turntable 6 is 
normally retracted beneath the roller bed but can be moved 
upwardly and can be rotated about a vertical axis with an

20 automatic drive mechanism 101. In this way the products 
can be rotated through a predetermined angle as they pass 
along the conveyor 1.

Beyond the turntable 6 there are two sets of
vertical push rods 7 respectively on opposite sides of the

25 cnveyor 1 and each set can be moved, between the conveyor
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rollers 2, across the conveyor 1 towards the other set, 
with an automatic drive mechanism 102. In this way the 
products can be shifted to either side of the conveyor 1. 
Adjacent each set of push rods 7 there is a detector 103 

5 (e.g. an optical detector) for detecting the presence of
products thereat.
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Beyond the push rods 7 there are two further sets 
of push rods 8 respectively on opposite sides of the 
conveyor 1 and these sets can be moved towards each other, 

10 with an automatic pneumatic drive mechanism 104, between 
the conveyor rollers 2, to centralise products 
therebetween.
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Slightly beyond the push rods 8, at an outlet end
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9 of the conveyor 1, there is a stop plate 10 which can be
15 moved, by an automatic drive mechanism 105, between a 

retracted position in which it is below the roller bed, and 
an extended position at which it is above the roller bed 
and acts as an abutment for products on the conveyor 1.

In the central region of the conveyor 1 there is a
20 push plate arrangement 11 mounted on pivotal arms 12 so 

that it can be moved, as illustrated by arrow 106, by an 
automatic drive mechanism, between an operational position 
in which it extends across the conveyor 1 slightly above 
the roller bed, and a retracted position at which it is

25 above and well clear of the roller bed. In the operational
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position the push plate 11 can be moved along the conveyor
1 towards the stop plate 10.

The outlet end 9 of the conveyor 1 is arranged to 
discharge to one side of a vertical frame structure 13.

5 The frame structure 13 has upright columns 14 and mounted 
therebetween near the bottom is a platform 15 having a bed
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of rollers 16 which can be rotated with a drive motor 107.
The axes of the rollers 16 are horizontal and perpendicular 
to the axes of the convey rollers 2. The platform 15 can 

10 be- moved, with a drive mechanism 108, between a lower
position (as illustrated) level with the conveyor 1 and a
higher position.

At this higher position there is a series of

15
horizontal forks 17 extending parallel to each other along
axes which are parallel to and vertically above the

« 5 ξ C 
t

•t t« ¢.

spaces between the rollers 16 of the platform 15. The 
forks 17 are movable, with an automatic drive mechanism
109, between an extended position at which they extend
across the frame structure 13 to rest on supports 110, and

20 a retracted position at which they are located over the
conveyor 1 clear of the frame structure 13.

Between the forms 17 at opposite sides of the
frame structure 13 there are two sets of vertical fingers
18 and these can be moved towards and away from each other
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with an automatic drive mechanism 111.

The various drive mechanisms and detectors so far 
described, and various limit switches (not yet described) 
associated with parts of the equipment,, are all connected 

5 to a computer control unit 112 with which the desired 
operation of the equipment can be selected and 
automatically controlled. The control units preferably has 
a VDU which produces a graphics display to assist the 
operator in selecting the desired orientation and mod of 

1° assembly of products on the conveyor.

Mounted above conveyor 1 on the upper end of 
vertical frame members 5 is a mechanism 20 for dispensing 
tie sheets. These are sheets of paper or cardboard of 
which one is placed on the top of each successive batch of 
products prior to delivery onto the rollers 16. Thus, tie 
sheets disposed between successive batches of products will 
assist in maintaining stability of the finished stack. 
This is particularly useful when the products consist of 
loosely tied bundles of lay-flat articles where each bundle 
is not necessarily of uniform height throughout its length 
and width.

The dispenser 20 comprises a supporting platform
21 on which a bundle of tie sheets 22 may be stored, and a 
vertically adjustable gate 23 forming a front wall against

25 -which the tie sheets lie. A friction roller 24 mounted
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beneath the leading edge of the lowermost sheet 22, and
driven by motor 25, may serve to dispense a tie sheet as
indicated at 22a onto the top of an accumulated batch of
products on the conveyor 1.

As can be seen in Fig. 1, a pallet dispenser
generally indicated at 30 is preferably located adjacent

<■

c c
e c 

c i

c c 
c c
r r ς

r t f f
C

one end of the bed of rollers 16 for the purpose of
transferring a pallet onto the rollers 16 to be placed
beneath a finished stack prior to the introduction of the

<· c

10 next successive batch of products. The dispenser 30
comprises a first station 31 on which pallets may be stored
in a stack, a second station 32 in which a stack of pallets
may be supported, and a transfer platform 33 adapted to run
along rails 34 to transfer stacks of pallets successively

15 between stations 31 and 32.

Station 32 is equipped with retractable vertical
side supports 35 which, by means of pneumatic cylinders 36,
are movable towards one another to grip a stack of pallets.

5

i

C * f
f

C

The vertical supports 35 extend downwardly to a position 
20 above the level of the height of a single pallet so that

lowermost unsupported pallet may be advanced by platform 33
into an operative position on the bed of rollers 16. By
successively manipulating vertical supports 35 and platform 

25 33, pallets may be supplied beneath successive finished

when a stack of pallets is supported by supports 35 the
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stacks of products. Supports 35 are also movable 
vertically to lower a stack of pallets on each occasion 
when the lowermost pallet is delivered onto rollers 16.

Typical operation of the equipment is as follows.

First the operator sets the control unit in
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accordance with a desired orientation and assembly of 
products in the final stack. That is, products (or small 
stacks of products) may be deliverd to the conveyor 1 with 
a fixed common orientation and one behind another, but the 

10 stacking requirement may be that the products should be 
arranged e.g. side by side facing in opposite directions, 
especially where the products are of non-uniform (tapered) 
thickness. Accordingly, it may be necessary to set the 
control unit to cause the equipment to turn and move 

15 sideways the products (in the manner described 
hereinafter).

.0 0 6© 0

The rollers 2 of the conveyor 1 are set in
continuous motion and products are fed (manually or
automatically) onto the inlet end 4 of the conveyor 1 along

20 the centre line of the conveyor.

Using information derived from the roller speed 
and the time of actuation of the entry detector 100 by 
products delivered to the-conveyor 1, the turntable 6 is 
activated to move up and engage a product when its centre
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is aligned with the turntable centre. The product i s
rotated through a desired angle and then the turntable 6 is
retracted to deposit the product back on the conveyor 1.

As the rotated product moves between the sets of
5 push rods 7 one set is activated to push the product to the

opposite side until the product reaches and activates a 
detector at such side. The product is advanced to the end

€

f £

c
of the conveyor 1 where it is retained by engagement

i

c

with
the stop plate 10.

{ r. 
f t -·

c t : :

i c

r 10 The next product is rotated by the turntable 6 in
the opposite direction and pushed to the opposite side
whereby the two products are then arranged side by side

t i <■

c r
c ?

€ ί f
facing in opposite directions against the stop plate 10.
Alternatively, one or more products may be centralised by

€ e c « v c
€ e
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c

15 simultaneous operation of both sets of push rods 7. The
push rods 8 then move towards each other in accordance with

c

? C C C 
C 

t ε c < a timed sequence to centralise the products on the conveyor
1. This sequence may be repeated to form an accumulation
of products as a batch on the conveyor 1.

20 Once a batch is completed a tie sheet is placed on
its top surface as described above
10 is retracted, the push plate

and then the stop plate
11 is lowered into the

operational position behind the batch and is advanced to
push the batch of products off the conveyor 1 onto the
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platform 15, such action terminating when a limit switch is 
engaged by the push plate 11. The push plate 11 is 
pivotted upwardly clear of the conveyor 1 and returned to 
its starting position, and the stop plate 10 is raised to 

5 lie above the roller bed of the conveyor 1.

With the fork 17 in their extended positions
resting on supports 110, the platform 15 is moved upwardly

©
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until the forks 17 are engaged by the supported batch. A 
limit switch is thereby actuated, the forks 17 are

10 retracted, the platform 15 is moved slightly higher to its 
uppermost position, and the forks 17 are again extended to 
pass between the rollers 16 and beneath the supported 
products to rest on supports 110.
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Vertical fingers 18 are then moved towards each
15 other until they engage the supported products (as detected 

by a limit switch) so as to squeeze slightly the products 
and thereby establish a neat, stable, vertical-sided stack. 
The fingers 18 are then moved back.

The platform 15 descends to its lowermost position
20 leaving the products supported on the forks 17.

Ii
The above procedure is repeated with successive

batches of products. Each successive batch is transferred
onto the forks 17 beneath the preceding assembly (or stack
of assemblies). That is, when the supported products on
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the platform 15 are moved up into engagement with the forks 
17, the forks 17 retract so as to drop onto the supported 
products, all those products which were already on the 
forks and the resulting increased stack is then transferred 

5 back to the forks 17.

When a stack of desired height has been assembled 
on the forks 17, the conveyor 1 is stopped, a pallet is 
positioned on the platform 15 (from the pallet dispenser 
30), the platform 15 is raised , the forks 17 are retracted 

10 to deposit the stack onto the pallet, the platform 15 
descends to its lowermost position, and the rollers 16 of 
the platform 15 are driven to discharge the palletised 
stack to a delivery conveyor or the like positioned 
opposite pallet dispenser 30.

,j -*-5 With the embodiment described palletised stacks
)

i{ can be formed in a particularly convenient and efficient
[ manner.

a : ■
/

" It is of course to be understood that the
ii invention is not intended to be restricted to the details
if
I 20 of the above embodiment which are described by way of

exmaple only. Thus, for example, although reference is 
made to rotation and sideways movement of the products on 
the conveyor depending on requirements and the nature of 
the product one or both of these operations may not be 

25 required.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Stacking equipment comprising receiving means for
receiving products to be stacked, collecting means for 
collecting said products together in predetermined 
disposition in successive batches, a main support means for

5 supporting such batches at a stacking location, and
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transfer means for transferring said batches from said 
collecting means to said main support means and for 
introducing each successive batch beneath a preceding 
transferred batch whereby a stack of said batches is formed 

10 on said main support means.

οβσβ*ί 2. Stacking equipment according to Claim 1, wherein
0 0 c

ο”/*, the receiving means comprises a driven conveyor adapted and
0 4®

€ΟΟΟΪ t £ 
0 c

c
0005 ί {

0 <S

arranged to receive successive products to be assembled 
thereon into a batch and to be dispensed therefrom by said 
transfer means onto said main support means.

G 0 € ® 
G 

© 0 © *

3. Stacking equipment according to Claim 1 or Claim
2, wherein said collecting means comprises a guide 
structure in conjuntion with an abutment structure, the 
guide structure serving to direct the products to the 
abutment structure for collection thereat in predetermined 
disposition.

4. Stacking equipment according to Claim 3, wherein
the guide structure includes a turntable for setting the
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angular disposition of the products.

5. Stacking equipment according to Claim 3, wherein
the guide structure includes one or more deflectors for 
setting the lateral position of said products.

5 6. Stacking equipment according to any preceding
claim, including an auxiliary support means above the main 
support means, and mechanisms which act automatically to 
transfer each batch of products from the collecting means 
to the main support means and from there to the auxiliary 

Ιθ support means beneath any batch already disposed on the 
latter.

7. Stacking equipment according to Claim 6, wherein 
the main support means and the auxiliary support means are 
vertically movable one relative to the other for transfer

15 of -batches of products therebetween.

8. Stacking equipment according to Claim 6 or Claim 
7, wherein the auxiliary support means comprises a 
plurality of parallel retractable fingers adapted for 
insertion beneath and retraction from beneath one or more

2° batches supported on the main support means.

9. Stacking equipment according to Claim 8, wherein 
the main support means comprises a bed of parallel rollers,
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and the retractable fingers are aligned vertically with the 
spaces between the rollers

10 Stacking equipment according to any one of Claims
6 to 9, including an adjustment device in the form of 

5 structures movable towards and away from each other and 
disposed and operable to adjust the vertical alignment of

( 
c

the sides of a stack when supported on the auxiliary

■ ff 
r C

£

support means.

c

€ C 11 Stacking equipment according to any preceding

s

c
(

10 claim, i nc1ud i ng a pallet dispenser disposed adjacent the
main support means and adapted to provide a store for a
stack of pallets, and including means for delivering
pallets successively from said store to said main support
means for placing beneath a final stack of products.

t

t

£

15 12 Stacking equipment according to Claim 11, wherein

20

said pallet dispenser includes vertical members for
supporting respective opposite sides
and means to transfer the lowermost
stack thereof onto said main support

of a stack of pallets,
pallet from beneath a
means whilst the stack

of pallets thereabove is supported by said vertical
members.

13 Stacking equipment according to any preceding
claim, including a tie-sheet dispenser comprising means for

supporting a stack of tie-sheets and means for dispensing a
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sheet from the stack onto the top surface of an assembled 
batch of products prior to its transfer onto said main 
support means whereby successive vertically adjacent 
batches of products within the stack thereon are interposed 

5 by a tie-sheet.

14. Stacking equipment according to Claim 13, wherein 
the tie-sheet dispenser includes an adjustable control gate 
to ensure that said sheets are fed one at a time from the 
di spenser.

10 15. Stacking equipment according to any preceding
claim, including a plurality of detectors to determine the 
instantaneous position of a product or batch thereof within 
the equipment, and a computer control unit connected to 
receive signals from said detectors and to actuate, in 

15 accordance with a predetermined time sequence, various
drive mechanisms for the components of the equipment such
that the desired operation of the equipment can be selected
and automatically controlled.

DATED this 3rd day of November 1988.

SIMON CONTAINER MACHINERY LIMITED

EDWD. WATERS & SONS
PATENT ATTORNEYS
50 QUEEN STREET
MELBOURNE. VIC. 3000.
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