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A method of and apparatus (1) for handling articles including a conveyor (2) to receive an article (20) from the upstream end of
the conveyor (2), a lifting means (4) to lift the said article off the conveyor (2), at least a first sensor ( 10) located at the upstream end of
the conveyor (2) to sense the presence of the leading edge of the article (20) as it moves adjacent the sensor (10) and a second sensor
(11) located adjacent the lifting means (4) to sense the presence of the leading edge of the article (20), a controller (5) associated with the
sensors (10, 11) to control the operation of the lifting means (4) such that the controller (5) determines when the article (20) is substantially
centrally disposed over the lifting means (4) and triggers the lifting means (4) to lift the article (20) off the conveyor (2).
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STACKING DEVICE FOR STACKING ARTICLES

TECHNICAL FIELD

This invention relates to an apparatus and method for handling articles. More
particularly, but not exclusively, this invention relates to an apparatus for and method of

receiving articles being conveyed from a conveyor belt, and subsequently stacking them

in a desirable way.

BACKGROUND ART

Conventional stacking systems generally involve a transversely aligned conveyor belt to
the main conveyor belts direction of travel. A disadvantage with transversely oriented
systems is that articles having easy to scratch surfaces can be scratched due to the
articles being moved from the direction of travel of the conveyor to an adjacent stack or

by the articles being dropped into the stack.

A further method of stacking articles is by use of suction cups to lift the articles being
conveyed and placing them onto a stack. The use of suction cups may prevent
scratching of boards being conveyed but the machinery required to operate this

handling system can be expensive as it requires a large plant.

Commonly, conventional machines do not handle different sized articles or to stack the
articles in a convenient way. The result of the use of these conventional machines is

that the different sized articles can be stacked in an unstable manner.

It is an object of the present invention to provide an apparatus for stacking articles that
overcomes at least some of the abovementioned problems, or which at least provides

the public with a useful choice.
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It is an object of the present invention to provide a method of stacking articles that
overcomes at least some of the abovementioned problems, or which at least provides

the public with a useful choice.

It is an object of the present invention to provide a system for stacking articles that
overcomes at least some of the abovementioned problems, or which at least provides

the public with a useful choice.
SUMMARY OF THE INVENTION

According to a broad aspect of the invention there is provided an apparatus for
handling an article being conveyed, the apparatus including a conveying means to
receive a said article from the upstream end of the conveying means and conveying
the said article, a lifting means to lift the said article off the conveying means, at least
a first sensor located at the upstream end of the conveyor means to sense the
presence of the leading edge of the said article as it moves adjacent the first sensor, a
second sensor located adjacent the lifting means to sense the presence of the leading
edge of the said article, a control means associated with the first sensor and the
second sensor to control the operation of the lifting means such that, in use, the
control means determines when the said article is substantially centrally disposed

over the lifting means and triggers the lifting means to lift the said article off the

conveying means.

Preferably the conveying means is a plurality of spaced apart substantially parallel
rollers. Desirably the lifting means are at least two spaced apart lifting forks, each

said lifting fork being located between the rollers.

Preferably the second sensor is located in a substantially central position between the
lifting forks. Advantageously two pairs of spaced apart lifting forks are located

between adjoining spaced apart said rollers, each said pair of forks being spaced

apart for easier handling of the said article.
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Preferably the apparatus further including a stacking means located to the side of the
conveying means adjacent the lifting means to enable the lifting means to relocate the
said article thereupon from the conveying means. Desirably the stacking means are

stacking arms projecting from the apparatus and being sufficiently spaced apart to

cradle the said article.

Preferably the stacking arms is provided with stack sensing means positioned slightly
below the conveyor means above the stacking arms, in use, to sense the presence of
the next said article being stacked and provide a signal to the control means, the
control means, after receiving said signal, will cause the stacking arms to be lowered
such that the top of a stack of said articles is maintained at a height of just below the

conveying means.

According to a further aspect of the invention there is provided a method of handling
articles being conveyed comprising the steps of:

a. sensing the leading edge of a said article being received by a conveying
means at the upstream end and providing a first signal to a control
means;

b. conveying the said article at substantially the same speed along the
conveying means until a second sensor sensing the leading edge of the
said article and providing a second signal to a control means; and

C. lifting the said article off the conveying means when the control means

determines that the said article is substantially centrally disposed

between lifting means.

Preferably the method further comprises the step of stacking the articles on a stacking
means, the stacking means then being lowered to continue to align the top surface of

the last placed said article with the top of the rollers.
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Preferably the method further comprises the step of determining the speed of the article
being conveyed to the upstream end of the conveying means, the steps including a third
sensor positioned substantially about one article length upstream of the conveying
means on'an adjacent second conveying means to detect the presence of the article and
provide a signal to the control means; and subsequently when the article is conveyed
further downstream the first sensor will detect the presence of the article and provide a
further signal to the control means, the control means then compares the two signals to
determine the speed of the second conveying means and, if the control means
determines that a difference in conveying speed exists, the control means will adjust the

speed of the conveying means such that the speed of the conveying means substantially

matches that of the second conveying means.
BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the invention will now be illustrated, by way of example

only, with reference to the accompanying drawings in which:

Figure 1: illustrates a perspective view of an apparatus 1 in accordance with

a preferred embodiment of the invention;

Figure 2: illustrates a perspective view of the preferred apparatus for

operating the rollers in accordance with an aspect of the

invention;

Figure 3: illustrates a side view of a preferred apparatus for operating the

stacking arms in accordance with an aspect of the invention;

Figure 4: illustrates a side view of a preferred apparatus for operating the

lifting forks in accordance with an aspect of the invention;

Figure 5: illustrates a cross-sectional view through figure 4; and
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Figure 6: illustrates a block diagram of the control means.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to figure 1, the apparatus of the invention, generally referred to as 1, according

to a preferred embodiment of the invention, as illustrated.

The apparatus 1 for handling conveyed articles is in the form of the compact, robust and
durable machine that is advantageously positioned adjacent the downstream end of an

adjoining conveyor 23.

The articles 20 being handled by the apparatus 1 include wood and fibre board panels
that can have surfaces that can be easily scratched and therefore careful handling of
such articles 20 is desirable. It will be appreciated that further advantages of the
invention include an efficient article stacking feature that can result in having a stable

stack of articles 20 for easy movement.

It will be appreciated that the articles 20 being conveyed onto the apparatus 1 will likely
have been operated on in some form such as edge banding, and that the apparatus 1
serves as a convenient and effective method of handling and stacking articles being

conveyed. An article 20 is shown in figure 1 as just being conveyed to the apparatus 1.

The apparatus 1 includes a conveying means in the form of a plurality of elongate rollers
2 configured and arranged in a spaced apart and substantially parallel orientation and
being rotatable in the same direction. The rollers 2 are rotatable within a frame 3. A

preferable drive arrangement of the rollers 2 is described in figure 2.

The lifting means in this embodiment is in the form of two pairs of spaced apart lifting
forks 4. The lifting forks 4 of each pair are desirably spaced apart on either side of one

of the rollers 2 as shown. Each pair of lifting forks 4 is spaced apart for easier handling

of the article 20.
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Desirably the lifting forks 4 are made of a durable and resilient material such as, for

example, a solid plastics material. In this preferred embodiment, the forks are an ultra

high molecular weight polyethylene.

The lifting forks 4 are configured and arranged to operate by a control means 5 when
the article 20 being conveyed is positioned above the lifting forks 4. The lifting forks 4
operate to lift the article 20 and place the article 20 either on pads 6 located at the distal

end of the lifting forks 4 between some of the rollers 2 or on stack supporting means 7

in the form of stacking arms.

The control means 5 is in the form of a programmable logic controller configured and
arranged to receive all the sensed data provided by all the sensors of the apparatus 1
and to control the timing and operation of the various motors, rams and lifters that are

required to handle the articles 20 being introduced at the upstream end of the rollers 2.

The pads 6 in a static state are such that the top surface is just below the top of the
rollers 2. When used in an operation they are inflated so that the top surface rises above

the top of the rollers 2 to allow an article 20 to be stacked thereupon without interfering

with the operation of the rollers 2.

The stacking arms 7 are configured and arranged to commence operating such that the

top surface 8 of the stacking arms 7 is substantially co-planar with or slightly lower than

the top of the rollers 2.

The control means 5 is adapted to control the stacking arms 7 to lower at about a
thickness of the article 20 with each article being stacked on the stacking arms 7. This
results in the top of the stacked articles 20 being substantially co-planar with or slightly

lower than the top of the rollers 2 after every article 20 is stacked. A more detailed

description is with reference to figure 3.
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The stacking arms 7 are desirably located at either end of the housing 9 and spaced
apart such that the central point of the lifting forks 4 is also the central point of the

stacking arms 7.

Advantageously, the method of transferring the articles 20 being conveyed from the
rollers 2 to the pads 6 or arms 7 by way of the control means 5 being fed sensed data
from sensors 10, 11 and controlling the operation of the lifting forks 4. A more detailed

description of the operation of the forks 4 is with reference to figures 4 and 5.

According to an aspect of the invention there is a method of determining when the
article 20 has moved substantially over the central point between the lifting forks 4. The
desirable method includes the sensors 10, 11 being adjacent two different locations

along the rollers 2 to provide a signal to the control means 5 when the article 20 passes

that location of the rollers 2.

The control means 5 then determines when the article being conveyed is centrally

placed over the lifting forks 4. It will be appreciated that any sensors capable of
detecting the presence of an object in its path may be used with the invention. In this

embodiment the sensors 10, 11 are photoelectric sensors.

The sensor 10 is positioned at the upstream end of the rollers 2 and sensors when the
article being conveyed moves onto the upstream end of the rollers 2. When the sensor
10 detects the presence of the leading edge of an article 20 it provides a signal to the
control means 5 and a first register commences counting at a rate of preferably 100 Hz
for as long as the article 20 is being detected. As the article 20 moves downstream at a
constant velocity it will eventually be detected by sensor 11 as the leading edge moves
into the view of the sensor 11. When that happens the sensor 11 provides a signal to
the control means 5 and a second register commences counting at a rate of preferably

200 Hz for as long as the article 20 is being detected.
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The control means 5 continually compares the value of the first and second registers.
When the control means 5 determines that the value in the second counter exceeds the
value in the first counter, the control means 5 will determine that the article being
conveyed is approximately centrally placed over the lifting forks 4 whereupon the lifting

forks will be operated to lift the article 20 either onto the stacking pads 6 or the stacking

area on the stacking arms 7.

Stop guides 12 are fastened to the outside of the frame 3 to stop the articles being
stacked on the stacking arms 7 from sliding back against the rollers 2. The guides 12

also aid to position articles being placed on the pads 6 before they are transferred to the

stack on the stacking arms 7.

Sensors 13 are located in some of the guides 12 for sensing the top of the stack of
articles on the stacking arms 7. The purpose of the sensors 13 is to ensure that the top
of the stack of articles 20 does not rise level with or above the sensor 13 height as it will
interfere with the operation of the forks 4. The sensors 13, when detecting the presence
of an article 20, will provide a signal to the control means that will in turn cause the

stacking arms 7 to lower until the sensors 13 see over the stack of articles 20. At that

point the stacking arms 7 will stop being lowered.

Referring now also to figure 2, a preferred apparatus for operating the rollers 2 in

accordance with an aspect of the invention, is illustrated.

The arrangement of components for driving and controlling the operation of the rollers 2

is generally contained within the housing 9 under the control panel 14.

A layshaft 15 is oriented substantially perpendicular to the longitudinal axis of the rollers
2. A round belt 16 is associated with the layshaft 15 and each of the rollers 2 such that
when the layshaft 15 is rotated the rollers 2 rotate also. A groove 17 in each of the

rollers 2 locates and retains the belt 16.
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The layshaft 15 is rotatable by a beltdrive arrangement including a pulley 18 attached to

the layshaft 15, a belt 19 and pulleys 21, the belt arrangement being driven by an
hydraulic motor 22.

The speed at which the layshaft 15 and rollers 2 rotate can be adjusted by moving the

belt 19 onto a larger or smaller pulley 21 on the motor 22 and or layshaft 15.

Alternatively the speed of the rollers 2 can be adjusted by regulating the flow of oil
through the motor 22. However, this will require an automatic speed adjustment as the
mechanism of reducing oil flow tends to be inconsistent over time. As a further

alternative a variable speed motor can be used.

The rotational speed of the rollers 2 is desirably adjustable to match or be close to the
speed of the article being conveyed by an adjacent conveyor 23 at the upstream end or
infeed of the apparatus 1. Matching the relative speeds of the adjoining conveyor and
the rollers is desirable for the reason that the accuracy of the stacking method and
placing the conveyed articles into the stacking area can be dependant on the sensors 10,
11 and respective first and second registers sensing and the control means 5

determining the central position of the article when over the lifting forks 4.

An advantage with having a variable speed conveying means is that the rotational speed
of the rollers 2 can be adjusted to match the speed of the conveyor of many of the
machines to which the apparatus 1 is being used at the downstream end. This avoids
the need to customise the motor in the apparatus 1 for a particular adjoining item of

machinery. Further, the apparatus 1 can be used in conjunction with a variable speed

conveyor at the upstream end.

A method of determining the speed of the conveyor 23 at the upstream end of the
rollers 2 can be implemented according to an aspect of the invention. A third sensor 24
is desirable positioned at least one article or board length upstream from the infeed of

the apparatus 1 or the sensor 10. This sensor 24 detects the presence of the article 20
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and provides a signal to the control means 5 and the sensor 10 further downstream will
subsequently detect the leading edge of the article 20 and provide a further signal to the
control means 5. The control means 5 will compare the two signals and, if a difference
exists, the control means 5 will adjust the speed of the rollers 2 such that the speed of

the rollers 2 substantially matches that of the conveyor 23.

It is envisaged that there can be circumstances whereby articles being conveyed onto
the rollers 2 can be received at different speeds and that the apparatus 1 can function to
determine the speed of each article being received and to adjust the speed of the rollers

2 to substantially match that speed.

Referring now to figure 3, a preferred apparatus for operating the stacking arms 7 in

accordance with an aspect of the invention, is illustrated.

The stacking arms 7 are desirably operated by a scissor-type lifting system. One end of
the arm 26 is pivotally connected to a top member 29 by pivot 28. The stacking arm 7
is releasably attachable to the top member 29. A wheel 30 is rotatably attached to one
end of arm 25 to allow the top member 29 to slide over the wheel 30 as the stacking

arms 7 are being raised and lowered.

The arm 25 is pivotally fixed at the other end to joint 31 at the bottom of the apparatus
housing 9. The other end of the arm 26 is rotatably attached to a wheel 32 to allow
movement backwards and forwards along the bottom of the housing 9. A ram 33 is
pivotally connected at the lower end to joint 31 and at the higher end to a link 34. The

link 34 is welded at an appropriate angle adjacent the intermediate point of the arm 26.

In operation, the control means 5 will receive a signal from the sensor 13 (as seen in
figure 1) that an article has been stacked on the pile on the stacking arms 7 and will
operate the lifter 33 to cause the stacking arms 7 to be lowered until the sensor 13 no
longer detects the presence of the top article on the stack. When that occurs the lifter

33 will halt until the sensor 13 further detects the presence of the next article to be

10
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stacked, in which case the lifter 33 will operate again to lower the stacking arms 7

further.

Alternatively the stacking arms 7 can be detached from the top member 29 in
operations whereby the articles 20 are required to be returned to the upstream end of
the adjoining conveyor 23 such as, for example, as in an edge bander. In this situation,
the conveyor (not shown) is positioned in the place of the area of the stacking arms, and
being advantageously on rollers, to receive the articles 20 from the forks 4 and convey
the articles 20 to the upstream end of the edge bander for a repeat of the operation. It is
seen that the apparatus 1 can allow one operator at the edge bander to perform on the
articles 20 without further assistance. The height of the conveyor is slightly below the

top of the rollers 2. The supplementary conveyor is considered an accessory to the

apparatus 1 and therefore is an inessential feature.

Referring now to figures 4 and 5, a preferred apparatus for operating the lifting forks 4 in

accordance with an aspect of the invention, is illustrated.

The lifting forks 4 are designed to function while the rollers 2 freely rotate. A suitable
clearance from a lifting bed 35 in the form of scalloped grooves 36 is provided. The
lifting bed 35 is raised by a lifter 37 in the form of a pneumatic cylinder centrally placed
under the lifting bed 35. Guides 38 are positioned at suitable points under the lifting

bed 35 to guide the operation of the lifting forks 4 and associated carriage arrangement.

The forks 4 are preferably bolted to vertical members 39. Vertical members 39 are
desirably welded to a base member 40. The base member 40 is attached to rollers 41.
The rollers 41 run along grooves 42 in the blocks 43 to move the carriage and lifting
forks 4 forwards and rearwards. The mechanism by which the carriage is moved is
desirably by way of a drive chain arrangement including a link means 44 to a chain 45
and pulleys 46. The pulleys 46 are associated with a motor 47 that is designed to rotate
in opposite directions to drive the chain arrangement as required. The lifter 37 and the

motor 47 are associated with the control means 5 by suitable connecting means such

11
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that the control means 5 operates the lifter 37 and motor 47 at appropriate moments

during operation of the apparatus 1.

A pusher 48 (as seen in figure 4) is located at the rear of the forks 4 to prevent an article
20 being lifted by the forks 4 from sliding rearwards. The top surface of the pusher 48

is below the top of the rollers 2 when the forks 4 are in a static state.

In one example of the operation according to an aspect of the invention is described
with reference to all the figures. The apparatus 1 is set up at the downstream end of the
conveyor 23 of a machine, such as an edge bander, for preparing or operating on

wooden boards as articles. The articles 20 are subsequently conveyed toward the

apparatus 1.

The speed of an article 20 being conveyed by conveyor 23 toward the apparatus 1 is
determined by the sensors 24, 10 in turn detecting the presence of the article 20 and
sending signals to the control means 5. The control means 5 will determine the speed
of the article 2 being infeed at the upstream end of the rollers 2 and make any
adjustment to the rotational speed of the rollers 2 as required. Additionally once the
article 20 triggers sensor 10 a counting register commences counting at a predetermined
rate. When the article 20 is conveyed along and triggers sensor 11 a second register
commences counting at a rate double that of the first register. When the control means
determines that the value of the second register exceeds the value of the first register the
control means 5 will conclude that the article 20 is substantially centrally placed and
operate the lifter 37 to lift the article 20. The control means 5 then operates the motor
47 to drive the carriage and forks forward such that the article 20 is transferred to above
the stacking arms 7 and placed thereon. The motor 47 is then reversed and the carriage
and forks retract back to the start position and the lifter 37 lowers and the forks 4 are

lowered below the top of the rollers 2 to await the next article 20.

The sensor 13 will sense the presence of the article 20 on the stack and signal to the

control means 5. The control means 5 upon receiving the signal from the sensor 13 that

12
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an article has been stacked on the stacking arms 7 and will operate the lifter 33 to cause
the stacking arms 7 to be lowered until the sensor 13 no longer detects the presence of
the top article on the stack. When that occurs the lifter 33 will halt until the sensor 13
further detects the presence of the next article to be stacked, in which case the lifter 33

will operate again to lower the stacking arms 7 further.

In another example the apparatus 1 can be used to stack articles 20 side by side on the
stacking arms 7. In this respect the sensors 10 serves a second function of providing a
second signal to the control means 5 to cause the rollers 2 to be stopped and restarted
as required. In operation, when sensor 10 detects a first article and provides a signal to
the control means 5, the roller 2 continue rotating until the sensor 10 no longer detects
the presence of the first article in its viewing range as the trailing edge of the article 20
just passes the sensor 10. When that occurs the control means 5 will cause the rollers 2
to stop. The rollers 2 remain stationary until the leading edge of the second article is
detected by the sensor 10. At this moment the control means 5 determines that the first
article and the second article are side by side and the rollers 2 are restarted to convey

both articles along toward the lifting forks 4 as if they are a single article.

It will be appreciated that once the stacking arms 7 reach the lowered level due to a full
stack of articles 20, the apparatus 1 can cease operating until the stack of articles 20 is
removed by a forklift or other such stack moving device (not shown). Once the stack of
articles 20 is removed the stacking arms 7 are reset to the highest level being slightly

lower than the top of the rollers 2 in anticipation of the next group of articles 20 being

conveyed to be stacked.

Referring now more particularly to figure 6, the control means 5 is shown as the central

component in a control system in accordance with an aspect of the invention.
The sensors 10, 11, 13, 24 located at various points on and about the apparatus 1 to

detect the presence of the article 20 at different areas of the operation and to provide a

signal to the control means 5. The control means 5 processes and determines the

13
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particular signals and triggers the particular component to perform a desirable task. For
example, cause the motor 22 to increase or decrease the speed of the rollers 2, to lift or

lower the ram 33, to raise or lower the cylinder 37 and operaterthe motor 47.

The components of the invention are made of suitable known durable and resilient
materials depending on the use of the components. Metals such as mild steel are a

commonly used material, alloys, plastics materials and combinations thereof.

Wherein the foregoing reference has been made to integers or components having
known equivalents, then such equivalents are herein incorporated as if individually set
forth. Accordingly, it will be appreciated that changes may be made to the above

described embodiments of the invention without departing from the principles taught

herein.

Additional advantages of the present invention will become apparent for those skilled in
the art after considering the principles in particular form as discussed and illustrated.
Thus, it will be understood that the invention is not limited to the particular
embodiments described or illustrated, but is intended to cover all alterations or

modifications which are within the scope of the appended claims.

14
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CLAIMS:

An apparatus for handling an article being conveyed, the apparatus including a

~ conveying means to receive a said article from the upstream end of the

conveying means and conveying the said article, a lifting means to lift the said
article off the conveying means, at least a first sensor located at the upstream
end of the conveyor means to sense the presence of the leading edge of the
said article as it moves adjacent the first sensor, a second sensor located
adjacent the lifting means to sense the presence of the leading edge of the said
article, a control means associated with the first sensor and the second sensor
to control the operation of the lifting means such that, in use, the control
means determines when the said article is substantially centrally disposed over

the lifting means and triggers the lifting means to lift the said article off the

conveying means.

An apparatus according to claim 1 wherein the conveying means is a plurality

of spaced apart substantially parallel rollers.

An apparatus according to claim 2 wherein the lifting means are at least two

spaced apart lifting forks, each said lifting fork being located between the

rollers.

An apparatus according to claim 3 wherein the second sensor is located in a

substantially central position between the lifting forks.

An apparatus according to claim 3 or claim 4 wherein two pairs of spaced
apart lifting forks are located between adjoining spaced apart said rollers, each
said pair of forks being spaced apart for easier handling of the said article.

An apparatus according to any one of the preceding claims further including a

stacking means located to the side of the conveying means adjacent the lifting
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means to enable the lifting means to relocate the said article thereupon from

the conveying means.

An apparatus according to claim 6 wherein the stacking means are stacking

arms projecting from the apparatus and being sufficiently spaced apart to

cradle the said article.

An apparatus according to claim 7 wherein the stacking arms is provided with
stack sensing means positioned slightly below the conveyor means above the
stacking arms, in use, to sense the presence of the next said article being
stacked and provide a signal to the control means, the control means, after
receiving said signal, will cause the stacking arms to be lowered such that the

top of a stack of said articles is maintained at a height of just below the

conveying means.
A method of handling articles being conveyed comprising the steps of:

a. sensing the leading edge of a said article being received by a conveying
means at the upstream end and providing a first signal to a control means;

b. conveying the said article at substantially the same speed along the
conveying means until a second sensor sensing the leading edge of the
said article and providing a second signal to a control means; and

c. lifting the said article off the conveying means when the control means

determines that the said article is substantially centrally disposed between

lifting means.

A method according to claim 9 further comprising the step of stacking the
articles on a stacking means, the stacking means then being lowered to

continue to align the top surface of the last placed said article with the top of

the rollers.
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A method according to claim 9 further comprising the step of determining the
speed of the article being conveyed to the upstream end of the conveying means,
the steps including a third sensor positioned substantially about one article length
upstream of the conveying means on an adjacent second conveying means to
detect the presence of the article and provide a signal to the control means; and
subsequently when the article is conveyed further downstream the first sensor
will detect the presence of the article and provide a further signal to the control
means, the control means then compares the two signals to determine the speed
of the second conveying means and, if the control means determines that a
difference in conveying speed exists, the control means will adjust the speed of

the conveying means such that the speed of the conveying means substantially

matches that of the second conveying means.
A method according to claim 9 substantially as herein described.

An apparatus substantially as herein described with reference to any one of the

accompanying drawings.
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