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A SLIP CONVEYOR ASSEMBLY

Abstract
A slip conveyor assembly (10). The assembly (10) includes six slip conveyors
(11 to 16) being arranged in series. Each of the conveyors (11 to 16) includes a tray (18)
of “U” transverse cross-section. Each tray (18) is operated by a drive assembly (19) that
horizontally reciprocates (oscillates) the associated tray (18) to cause product to advance
along the assembly (10). Adjacent trays 18 may be displaced so that there is a gap

between adjacent trays through which product may be delivered.
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A SLIP CONVEYOR ASSEMBLY

Technical Field
The present invention relates to slip conveyors and more particularly but not

exclusively to slip conveyors used to convey product to packaging machines.

Background of the Invention

In the packaging of snack foods as well as other products it is not uncommon for

a considerable number of packaging machines and their associated weighing apparatus to

receive product from a conveyor assembly. Such a packaging machine is disclosed in
USA patent 4663917. Typically, the conveyor assembly will have gates along its length
with product taken from each gate and delivered to an associated one of the packaging

machines. These conveyors with their gate assemblies are complex. Accordingly they

are generally expensive, difficult to maintain and in particular difficult to clean. Thisisa

major issue where the product is a food.

A known type of conveyor is a slip conveyor. A slip conveyor includes a
longitudinally extending tray with a surface along which the product is conveyed. The
tray is longitudinally and in some instances also vertically reciprocated (oscillated) to
cause the product to move from an upstream position to a downstream position on the
tray. It is known to use slip conveyors in series. The trays are located so that the
upstream end of one tray is located beneath the downstream end of the next adjacent
upstream tray so that product is conveyed therealong. Product is removed from the
conveyor assembly by displacing one of the trays so that there is no longer an overlap.
Accordingly product then falls between the two adjacent trays. Such arrangements
overcome the need for gates. However these arrangements have a number of
disadvantages including positioning of the trays where there is a significant number of
trays arranged in the assembly. In particular, if a number of trays are activated,
appropriate gaps between adjacent trays may not occur.

Slip (vibratory) conveyors are described in USA patents 5042643, 5494151,
5777232, 5804733, 5865297, 6044710, 6206180, 6318542, 6374985 and 6457577, as
well as USA patent applications 2002/0125109 and 2004/0112715.

The conveyors described in the abovementioned USA patents and patent
applications do not address ihe abovementioned problem associated with assemblies

including a plurality of trays (conveyors).
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Object of the Invention
1t is the object of the present invention to overcome or substantially ameliorate

the above disadvantage.

Summary of the Invention

There is disclosed herein a slip conveyor assembly including:

at least two slip conveyors arranged in series so that product delivered to an
upstream one of the conveyors can be delivered to each downstream one of the
conveyors, each conveyor having:

a longitudinally extending conveyor tray with a longitudinally extending
conveyor surface along which product is conveyed by longitudinal reciprocation of the
tray and therefore the surface thereof,

with at least one of the trays being locatable in a first longitudinal position and a
second longitudinal position, and

a drive assembly attached to each tray to cause the longitudinal reciprocation
thereof, the drive assembly attached to said one of the trays being operable to displace
said at least one of the trays between the first and second positions,

said conveyor assembly further including:

a control assembly operatively associated with each drive assembly, the control
assembly controlling the drive assemblies to provide for selective operation of the
conveyors so that the at least one of the trays is selectively movable between the first and
second positions thereof, and to cause the reciprocation of the trays, with the
displacement between an adjacent pair of trays when the at least one of the trays is
displaced to the second position thereof being such that there is a gap between the trays of
the pair through which gap product is delivered from the conveyor assembly; and wherein

the control assembly is configured to cause the tray upstream of the gap to
reciprocate with a first amplitude while the tray downstream of the gap to reciprocate at a
reduced amplitude relative to the first amplitude.

Preferably, said reduced amplitude is a zero amplitude.

Preferably, each tray is movable longitudinal between a first and a second
position to create gaps between adjacent trays with said control assembly being
configured so that each tray immediately upstream of a gap is reciprocated at said first
amplitude and each tray immediately downstream of a gap is reciprocated at said reduced

amplitude.
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Preferably, in respect of each tray, the second position is upstream of the first
position, with each tray immediately upstream of a gap is in the second positions thereof.

In an alternative form, in respect of each tray, the second position is downstream
of the first position, with each tray immediately downstream of a gap is in the second
position thereof.

Preferably, cach drive assembly includes a belt attached to the associated tray, an
electric motor operatively associated with the belt to cause reciprocation thereof.

Preferably, each belt is a loop, with each belt passing between a pair of
associated pulleys, with one of the pulleys being driven by said motor.

Preferably, when reciprocated each tray moves through a stroke, with the tray
downstream of a gap being displaced downstream to approximately the extremity of said
stroke.

Preferably, the control assembly operates each drive assembly so that the trays
reciprocate in phase.

There is further disclosed herein a method of conveying product, said method
including the steps of:

providing at least two upwardly facing longitudinally extending conveyor
surfaces that are horizontally reciprocated to convey product along the surfaces;

displacing one of the surfaces longitudinally relative to a next adjacent surface so
that a gap exists between the surfaces through which product is to be delivered; and

reciprocating the surface immediately upstream of the gap with a first amplitude
while reciprocating the surface immediately downstream of the gap at a second
amplitude, said second amplitude being less than said first amplitude.

Preferably, the surfaces are also vertically reciprocated.

Preferably, one of said surfaces is moved upstream to provide said gap.

Preferably, when reciprocated each tray moves through a stroke, with said
surface downstream of said gap being displaced downstream to approximately the
extremity of the stroke.

Preferably, the trays are reciprocated in phase.
Preferably, said gap is a longitudinal gap, the downstream tray is immediately

downstream of the gap, and the upstream tray is immediately upstream of the gap.

2754137 1:hxa
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Brief Description of the Drawings

A preferred form of the present invention will now be described by way of
example with reference to the accompanying drawings wherein:

Figure 1 is a schematic side elevation of a conveyor assembly;

Figure 2 is a schematic top plan view of the assembly of Figure 1;

Figure 3 is a schematic isometric view of the assembly of Figure 1;

Figure 4 is a schematic enlarged isometric view of portion of the assembly of
Figure 3; and

Figures 5 to 8 are schematic side elevations of portions of the assembly of Figure

Detailed Description of the Preferred Embodiment

In the accompanying drawings there is schematically depicted a slip (vibratory)
conveyor assembly 10. The assembly 10 in this embodiment consists of at least three slip
conveyors however two slip conveyors could be used. In the present embodiment, there
are six slip conveyors 11, 12, 13, 14, 15 and 16. The conveyors 11 to 16 are arranged in
series and are operated so that product can be conveyed in the direction of the arrow 17
from the upstream conveyor 11 to the downstream conveyors 16. Each conveyor 11 to 16
includes a tray 18 of “U” transverse cross-section extending longitudinally in the
direction of the arrow 17. Each tray 18 includes an upwardly facing surface 20 that is
also generally horizontally longitudinally extending and conveys the product in the
direction of the arrow 17.

Each tray 18 is operated by a drive assembly 19 that horizontally reciprocates
(oscillates) the associated tray 18 to cause product to advance along the surfaces 20.

Each drive assembly 19 includes an electric motor (servo motor) 21 that
angularly drives a first pulley 22 to drive an endless belt 23. Each belt 23 passes about an
“idler” pulley 24. Each motor 21 is operated to cause reciprocation of the belt 23 to
thereby cause reciprocation (oscillation) of the associated tray 18.

Each conveyor 11 to 16 includes a computer 24 that controls operation of its
associated motor 21. The computers 24 are electronically linked to a control assembly 26
so that operation of the motors 21 is co-ordinated.

With reference to Figure 8, when product is being conveyed along a respective
one of the surfaces 20, the tray 18 thereof is reciprocated about a generally central
position. However, when product is to be removed from the assembly 10 this changes.

For example with reference to Figure 5, each of the trays 18 of conveyors 13, 14 is
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reciprocated about the generally central position illustrated. However, the conveyor 11
has its tray 18 displaced upstream (that is, a direction opposite the direction of the arrow
17) to an upstream position. While in this upstream position, the tray 18 of the conveyor
11 is reciprocated. Accordingly, product is being conveyed by the conveyors 11, 13 and
14. However because the tray 18 of the conveyor 11 is displaced from the tray 18 of the
conveyor 12, there is a gap 25 through which product falls to be delivered to a further
conveyor (not illustrated) that delivers the product to an associated weighing machine and
packaging machine. In respect of the arrangement of Figure 5, the conveyor 12 has its
tray 18 stationary or alternatively reciprocated with a greatly reduced amplitude relative
to the amplitude of the trays 18 of conveyors 11, 13 and 14. Accordingly the gap 25 is
maintained and product is maintained stationary on the conveyor 12. In the arrangement
of Figure 6, the conveyor 12 has its tray 18 displaced in a direction opposite the direction
of the arrow 17 and has the tray 18 of the conveyor 13 stationary while the trays 18 of
conveyors 11, 12 and 14 are again reciprocated. In the arrangement of Figure 7, it is the
tray of conveyor 13 that is not reciprocated. In respect of the arrangement of Figure 8, all
conveyors 11 to 14 are operating so that product is delivered from the end of the conveyor
14.

Accordingly, the tray 18 of any of the conveyors 12 to 16, downstream of a gap
25, reciprocates at a reduced amplitude, which may be a zero amplitude. Accordingly a
reduced amplitude includes within its scope a zero amplitude. For example in this
embodiment, the conveyors 11 to 16 when conveying material each have their tray 18
reciprocate with an amplitude of 150mm. In this respect, preferably the trays 18 would be
reciprocated in unison so as to be in phase with the same stroke. Preferably the trays 18
have an overlap 27 of 20mm in respect of adjacent trays 18. The upstream end of each
tray 18 is located beneath the downstream end of the next upstream tray 18 so as to create
the overlap 27.

As mentioned previously each of the computers 24 is linked to a central control
assembly (computer) 26 that determines which if any of the conveyors 11 to 16 would be
moved to the upstream position thereof to provide a gap 25 downstream thereof.

In respect of the above described embodiment, particularly with reference to
Figures 5 to 8, only ane of the conveyors 11 to 14 is displaced to the upstream position.
However it is also possible to displace more than one of the conveyors 11 to 16 to the
upstream position thercof, However, no more than every second conveyor 11 to 16
should be so displaced. For example with reference to Figure 5, only the conveyor 11 is

displaced to the upstream position thereof. However, in addition to that the conveyor 13
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could also be displaced to the upstream position thereof and the conveyors 12 and 14 held
stationary so as to not reciprocate and therefore not convey product. Accordingly a
second gap 25 would exist between the conveyors 13 and 14.

In an alternative arrangement, a downstream conveyor 11 to 16, with respect to a
gap 25, may be displaced to a downstream position thereof (and not reciprocated) to
create a gap 25 immediately upstream.

Preferably, when each tray 18 is reciprocated it is moved through a stroke, with
the tray 18 immediately downstream of a gap 25 displaced downstream to the extremity

of the stoke.

2754137 t:hxa
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The claims defining the invention are as follows:

1. A slip conveyor assembly including:

at least two slip conveyors arranged in series so that product delivered to an
upstream one of the conveyors can be delivered to each downstream one of the
conveyors, each conveyor having:

a longitudinally extending conveyor tray with a longitudinally extending
conveyor surface along which product is conveyed by longitudinal reciprocation of the
tray and therefore the surface thereof,

with at least one of the trays being locatable in a first longitudinal position and a
second longitudinal position, and

a drive assembly attached to each tray to cause the longitudinal reciprocation
thereof, the drive assembly attached to said one of the trays being operable to displace
said at least one of the trays between the first and second positions,

said conveyor assembly further including:

a control assembly operatively associated with each drive assembly, the control
assembly controlling the drive assemblies to provide for selective operation of the
conveyors so that the at least one of the trays is selectively movable between the first and
second positions thereof, and to cause the reciprocation of the trays, with the
displacement between an adjacent pair of trays when the at least one of the trays is
displaced to the second position thereof being such that there is a gap between the trays of
the pair through which gap product is delivered from the conveyor assembly; and wherein

the control assembly is configured to cause the tray upstream of the gap to
reciprocate with a first amplitude while the tray downstream of the gap to reciprocate at a

reduced amplitude relative to the first amplitude.

2. The conveyor of claim 1 wherein, said reduced amplitude is a zero
amplitude.
3. The conveyor of claim 1 or 2 wherein, each tray is movable longitudinal

between a first and a second position to create gaps between adjacent trays with said
control assembly being configured so that each tray immediately upstream of a gap is
reciprocated at said first amplitude and each tray immediately downstream of a gap is

reciprocated at said reduced amplitude.

2754137 1hxa
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4. The conveyor of claim 1, 2 or 3 wherein, in respect of each tray, the
second position is upstream of the first position, with each tray immediately upstream of a

gap is in the second positions thereof.

5. The conveyor of claim 1, 2 or 3 wherein, in respect of each tray, the
second position is downstream of the first position, with each tray immediately

downstream of a gap is in the second position thereof.

6. The conveyor of anyone of claims 1 to 5 wherein, each drive assembly
includes a belt attached to the associated tray, an electric motor operatively associated

with the belt to cause reciprocation thereof.

7. The conveyor of claim 6 wherein, each belt is a loop, with each belt
passing between a pair of associated pulleys, with one of the pulleys being driven by said

motor.

8. The conveyor of claim 7 wherein, when reciprocated each tray moves
through a stroke, with the tray downstream of a gap being displaced downstream to

approximately the extremity of said stroke.

9. The conveyor of claim 8 wherein, the control assembly operates each

drive assembly so that the trays reciprocate in phase.

10. A method of conveying product, said method including the steps of:

providing at least two upwardly facing longitudinally extending conveyor
surfaces that are horizontally reciprocated to convey product along the surfaces;

displacing one of the surfaces longitudinally relative to a next adjacent surface so
that a gap exists between the surfaces through which product is to be delivered; and

reciprocating the surface immediately upstream of the gap with a first amplitude
while reciprocating the surface immediately downstream of the gap at a second

amplitude, said second amplitude being less than said first amplitude.

11, The method of claim 10 wherein, the surfaces are also vertically
reciprocated
12. The method of claim 10 or 11 wherein, one of said surfaces is moved

upstream to provide said gap.

2754137 1:hxa
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13. The method of claim 10, 11 or 12 wherein, when reciprocated each tray
moves through a stroke, with said surface downstream of said gap being displaced

downstream to approximately the extremity of the stroke.

14. The method of anyone of claims 10 to 13 wherein, the trays are

reciprocated in phase.

15. The conveyor of any one of claims 1 to 9 wherein, said gap is a
longitudinal gap, the downstream tray is immediately downstream of the gap, and the

upstream tray is immediately upstream of the gap.

16. A conveyor assembly substantiates hereinbefore described with

reference to the accompanying drawings.
17. A method of conveying a product, substantiates hereinbefore described

with reference to the accompanying drawings.

Dated 4 June, 2010
TNA Australia Pty Limited
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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