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Description

Field of the invention

This invention relates to a method and apparatus
for handling a product when the product is to be cut into
portions. The invention is particularly applicable to the
cutting of foodstuffs and to machines for removing por-
tions of foodstuff from bulk product.

Background to the invention

Many product handling operations in the food indus-
try have been automated in order to improve production
rates and to remove human operators from hazardous
areas. Successful automation has yet to be achieved for
many operations where portions are to be cut from a
product such as a foodstuff.

Thus many portion cutting operations still rely on an
operator holding the product and manually feeding it
through an open bandsaw, with consequent risks to the
hands of the operator.

It is an object of this invention is to provide a product
handling system which reduces the risk to the operator
when products are portioned by cutting means such as
bandsaws.

Summary of the invention

According to one aspect of the invention, there is
provided a device for fitting to cutting apparatus, for
holding bulk product to allow portions thereof to be sev-
ered by a cutting means of the cutting apparatus when
in use, comprising a receptacle carried by a platform,
which latter is mountable on the apparatus for sliding
relative thereto, to permit bulk product carried in the re-
ceptacle to be moved into engagement with the cutting
means, a thrust member which is adjustable in position
along the receptacle to index the bulk product relative
thereto, drive means for adjusting the position of the
thrust member to achieve said indexing, and means
whereby the platform is movable towards and away from
the cutting means, when mounted on the cutting appa-
ratus.

The drive means may also comprise the means for
moving the platform.

In a preferred arrangement the drive means is op-
erable in one mode to achieve the indexing of the prod-
uct and in another mode to achieve the said towards
and away from movement of the platform.

According to another aspect of the invention, appa-
ratus for handling product to be cut by a cutting means
comprises a receptacle carried on a platform which lat-
ter is movable relative to the cutting means to allow por-
tions to be removed from bulk product carried in the re-
ceptacle, athrust member which is adjustable in position
along the receptacle to index the bulk product relative
thereto, and drive means for adjusting the position of the
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thrust member to achieve said indexing, wherein the
drive means is also operable to move the receptacle,
relative to the cutting means, for severing a portion of
the product from the bulk thereof.

With both aspects of the invention, as successive
portions are cut from the bulk product, the thrust element
progressively urges the product along the receptacle to
ensure that the product is correctly located to engage
the cutting means.

The product contained within the receptacle during
use may be a fresh or frozen food product, which may
or may not contain bone. The invention is also applica-
ble to other technical fields where the operator is re-
quired to handle a product as part of the cutting process.

The drive means may be manually operated or pow-
ered by a motor.

Where the drive means is manually operated, it typ-
ically comprises an elongate element (eg a handle) piv-
otally connected to a pulley system which communi-
cates with the thrust member, pivotal movement of the
elongate element acting to urge the thrust member
against the bulk product and so index the product rela-
tive to the receptacle.

Alternatively the pivoted element may engage a
ratchet mechanism, whose pitch of movement is adjust-
able and which communicates directly with the thrust
member.

The drive means may be attached to the platform,
the platform being provided with horizontal movement
means, so that in use movement of the platform, and
hence the receptacle, relative to a cutting means is sim-
ply achieved by exerting a horizontal force on the elon-
gate element. Thus for example pivotal movement of the
elongate element can progressively locate, or index, the
product in the desired cutting position and a simple push
and pull motion on the element can achieve cutting. The
invention avoids the need for the operator to manually
handle the product as it approaches the cutting means.

Preferably interlock means is provided to prevent
indexing of the product unless the receptacle is clear of
the cutting means, particularly when the drive means is
adapted to be manually operable.

Examples of cutting means with which the invention
may be used are a bandsaw, having a plurality of cutting
teeth; a band-knife blade; a circular saw; a waterjet; or
laser. Other cutting means may be used and the cutting
means used will depend on the particular product to be
processed, with harder products, such as frozen foods
or foods containing bones, requiring more robust cutting
means.

In accordance with another feature of the invention,
the receptacle may be formed from a shorter element
and a complementary longer element spaced apart from
the shorter element, so that in use the cutting means is
free 1o pass through the receptacle, leaving the uncut
bulk product in the longer element and the cut portion
in the shorter element. This feature is of particular ad-
vantage in that the product is properly supported on both
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sides of the cutting means, such as a blade, during the
severing action.

The shorter element is preferably provided with a
movable wall, to permit the effective depth of the second
element to be adjusted, to allow for different lengths of
product to protrude thereinto, so as to allow different
portion thicknesses to be cut from the bulk product.

The shorter element may be pivotally movable be-
tween an upright position for containing the product, and
a pivoted position from which the severed portion there-
in can leave it. Typically as the second element reaches
the pivoted position, the cut portion is now free to fall
under gravity, and is deposited onto a conveyor to be
taken away for subsequent processing such as packag-
ing. The shorter element may then be returned to its up-
right position and, after indexing the bulk product, a fur-
ther cutting step performed on the product.

The pivotal action may be about one or more axes.
By providing movement around more than one axis,
severed portions can be placed differently on a convey-
or. This allows for different stacking patterns of portions,
and for different layering of portions, known as shingling,
to occur on the conveyor, before any further processing
occurs.

Alternatively the shorter element may be fixed rel-
ative to the platform and shaped to engage only the rear
of the product, as considered in the direction of move-
ment of the platform towards the cutting means, a down-
wardly movable separating member being provided at
the end of movement of the platform to push a cut por-
tion from the shorter element downwards onto the con-
veyor.

The member is preferably pivotably mounted, and
may be actuated by movement of the platform.

Preferably the member is disposed at a position be-
hind the cutting means such that it also engages the end
of the bulk product during the return stroke past the cut-
ting means, thereby preventing the product from catch-
ing against the rear of the cutting means.

In a particularly advantageous arrangement, at
least the longer element is mounted for movement along
a shallow generally rectangular path, such that the
clearance between the element and the cutting means
is smaller during the cutting stroke than during the return
stroke. In this way it is ensured that the cut end of the
product is at least initially clear of the member as the
latter moves downwards.

The use of the apparatus according to the invention
ensures that no relative motion between the product and
the receptacle occurs during cutting. Also the apparatus
allows the product to be cut at any temperature.

According to another aspect of the invention there
is provided a method of cutting portions from a bulk
product, comprising the steps of mounting the bulk prod-
uct on a movable supporting trough, moving the trough
past a cutter to sever a portion from the bulk product,
moving the trough laterally in a direction away from the
cutter in order to increase the clearance therefrom, and
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lowering a separating member into engagement with the
cut end of the bulk product so that the latter is held clear
of the cutter during the return movement.

The invention also extends to apparatus for per-
forming the said method.

The invention also lies in apparatus for holding
product to be cut and in cutting apparatus when fitted
with such product holding apparatus, and in product
when cut by such product cutting apparatus.

A preferred embodiment of the invention and a
modification thereof will now be described by way of ex-
ample, with reference to the accompanying drawings,
in which:

Figure 1 is a perspective view of an apparatus for
handling products on cutting, the apparatus includ-
ing a receptacle means for holding the product. Po-
sition X shows the apparatus before cutting starts,
position Y shows the apparatus when a portion has
been cut;

Figure 2 is a detailed end view of the apparatus at
position X;

Figure 3 is a detailed end view of the apparatus as
a cutting means passes through the receptacle
means;

Figure 4 is a detailed end view of the apparatus at
position Y;

Figure 5 is an end view of a modification of the ap-
paratus, as viewed from the end opposite to that of
Figures 2 to 4; and

Figure 6 is an end view similar to Figure 5, but drawn
to a larger scale, showing a modified take-off con-
veyor.

The apparatus shown in Figure 1 is a manually op-
erable version of the invention. However it will be readily
apparent to a person skilled in the art that only minor
modification is required for the apparatus to be automat-
ed with an electric motor or other engine.

Figure 1 illustrates the apparatus when used to cut
a product. The apparatus as shown in duplicate at two
extremes of operation; at position X prior to cutting and
at position Y after cutting as a cut portion is transferred
to a conveyor.

In many manual bandsaw operations where the op-
erator holds the product, a cutting operation is conduct-
ed from a position normal to the blade. However the
present invention allows the operator to face the teeth
of the blade with a simple push and pull motion of the
arms achieving the cutting operation. This results in a
more natural and less tiring motion for the operator than
before.

The apparatus includes a receptacle means, or
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trough, 10 into which the product to be portioned is
placed. The stainless steel trough 10 comprises two
spaced apart elements 12, 14, both having a U-shaped
cross section. The cross-sectional area of the trough is
chosen according to the product, and is typically of the
order of 25cm? area for handling T-bone steaks.

The two trough elements 12 and 14 are of different
lengths, the second element 14 being shorter than the
first element. Typically the total length of the trough
formed from these elements is Tm. Contained within the
short trough element 14 is a depth stop plate 16. This
sets the thickness of the portion of product to be cut.
The position of the depth stop plate 16 along the trough
element 14 is adjustable by a locking means 18.

The trough 10 is mounted perpendicular to a band-
saw blade 20 on a platform or trolley plate 22. The trolley
plate 22 is mounted on wheels 24 which run in tracks
26 allowing the trolley to move fore and aft in the direc-
tion indicated by arrow A. The two elements 12, 14 are
spaced apart to provide a gap 28 which allows the band-
saw blade 20 to pass through as the trolley plate 22
moves along the tracks 26.

A thrust element, or pusher plate 30, is mounted in
the long trough element 12 and is attached to a lead-
screw 32 running along the length of the element. At-
tachment is achieved by a locking device 34 with teeth
that engage with the leadscrew 32. By pulling device 34
outwards, the teeth are released from the leadscrew 32
and pusher plate 30 may be quickly moved to the open
end of element 12.

A handle 36 is attached to the trolley plate 22 about
pivots 38. One pivot is attached to a one-way ratchet 40
which is connected to the leadscrew 32. Movement of
the handle 36 about the pivots 38 in the direction of ar-
row B is transmitted to the leadscrew 32 via one-way
ratchet 40. This causes leadscrew 32 to rotate and the
pusher plate 30 to travel down the leadscrew in the di-
rection of arrow C.

In use, pusher plate 30 is moved to the open end of
trough element 12 and depth stop 16 is set to provide
the required portion thickness. A log of product to be
portioned is loaded into the trough 10. Typically the
product is a foodstuff and may be fresh or frozen, bone-
less or containing bone. As the product is held within the
trough, the product may be cut at any temperature as
excess liquid or non-rigid foodstuffs will not limit opera-
tion of the apparatus. The use of the two trough ele-
ments 12, 14 ensures that the product is properly sup-
ported on both sides of the blade during cutting.

The handle 36 is gripped by the operator with both
hands and the handle pulled in a downward arc in the
direction of arrow B. The action of the handle 36 is trans-
mitted to the leadscrew 32 via one-way ratchet 40 so
causing leadscrew 32 to rotate. Pusher plate 30 moves
away from the open end of trough element 12 in the di-
rection of arrow C towards the end stop plate, so index-
ing, or moving, the product along the trough towards the
cutting means 20. The one-way ratchet 40 ensures that
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repeated pivotal action on handle 36 can be used until
the product has moved a sufficient distance along
trough element 12, across the saw gap 28 into trough
element 14, and into contact with depth stop 16. The
product is then ready for a portion to be cut from it.

For cutting to occur, the operator pushes horizon-
tally on handle 36 to move the apparatus toward the
blade teeth of the saw 20. Initially the trolley 22 will not
move because locking peg 42 acts as a brake, see Fig-
ure 2. Initial forward over travel of the handle 36 releases
locking peg 42 and allows the trolley to start moving from
position X in the direction of arrow A toward position Y.
During this transit, the bandsaw blade (moving in the
direction of arrow D) passes through the gap 28 be-
tween trough elements 12, 14 severing the product. Af-
ter clearing the blade, a cut portion 44 is contained in
trough element 14 and the remainder of the product re-
mains in trough element 12. During cutting there is no
relative motion between the product and the troughs nor
between the product and the end-stop plate.

The operator continues pushing on handle 36 so
that the trolley continues toward position Y as shown in
Figure 3. As position Y is reached, a plunger 46 impacts
on stop bar 48. As the operator continues pushing the
trolley plate 22 to position Y, the leading end 46' of the
plunger 46 is moved inwards. The movement of plunger
46 causes trough element 14 to pivot in the direction of
arrow E and deposit the cut portion 44 onto a take-off
conveyor 50.

The pivotal movement of trough element 14 may be
arranged to include rotation about more than one axis
to provide for different shingling and stacking patterns
of portion on the take-off conveyor 50.

The action that results in movement of the trough
element 14 is shown in detail in Figure 4. As the plunger
46' hits the stop bar 48, the plunger moves inwards ac-
tuating rack 52 which rotates pinion 54. This causes the
trough element 14 to rotate in the direction of arrow E.
The plunger 46 moves cam 56 causing locking pin 58
to rise into the hole in a handle boss 60. This locks the
handle 36 into an upright position.

At the same time a nut on pusher plate 30 is disen-
gaged from leadscrew 32 allowing a pusher 62 to dis-
place the remaining product back into the trough ele-
ment 12 to ensure clearance of the bandsaw 20 during
the return stroke.

Once the portion 44 has been deposited on the con-
veyor 50, the operator pulls on the handle 36 (which had
been locked in the upright position as a result of the en-
gagement of pin 58 due to the movement of plunger 46).
By pulling on the handle the trolley plate 22 is returned
to the starting position X, of Figure 1.

As the trolley plate 22 approaches position X, the
other end 46" of plunger 46 impacts on stop bar 64. Fur-
ther rearward travel of the trolley 22 causes plunger 46
to move inwards rotating pinion 54 by means of rack 52.
This moves trough element 14 back to its upright posi-
tion. The inward motion of plunger 46 also allows 58 to
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drop clear of the boss 60, which permits rotation of boss
60 by handle 36, and in the fully home position locking
pin 42 can engage hole 66. Handle 36 is now free to
move in an arc in the direction of arrow B, and when so
moved, causes leadscrew 32 to rotate, feeding (i.e. in-
dexing) the product forward to the endstop plate 16
ready for the next cut to be made.

The operating cycle is repeated until all the product
in trough 10 is portioned.

The position of stop bars 48 and 64 may be adjusted
to set the stroke length of the apparatus appropriately
for the cross-sectional size of the product being cut in
order to optimise production speed.

Referring now to the modified apparatus shown in
Figure 5, here the rack and pinion 52, 54 and the plunger
46 of the trolley 22 are omitted, and the shorter trough
element carried by the trolley is instead in the shape of
a pusher 70, so that it engages only the rear side of the
product 80A which is furthest from the bandsaw blade
20. The product is of circular section, and the end to be
cut rests on a fixed surface 71 which is level with the
bottom of the trough of the longer element.

Mounted beneath the trolley 22 is an actuating rod
72 whose remote end is connected to a bellcrank lever
74 which in turn actuates a vertical rod 76 connected to
a pivotal separator 78. Movement of the separator is lim-
ited by a pair of stops 79 which are engaged by a lever
81 fixed to the opposite end of the separator.

The rod 72 is actuated by movement of the trolley
22, such that initial movement to the left, as viewed in
Figure 5, moves up the separator 78 into the upper po-
sition, whilst movement towards the end of its travel past
the blade 20 causes the separator to descend.

Operation of the modified apparatus is as follows:

The product is shown chain-dotted in three posi-
tions. At position 88A the product is resting within the
longer element of the trough and partly on the surface
71 and against the rear of the shorter element or pusher
70. At position 80B the product portion has been fully
cut by the blade 20 and meets the separator 78 as it
begins to descend and push the portion down a ramp
73 (which is a continuation of the fixed surface 71) and
onto a conveyor 84 (see Figure 6) which is similar to the
conveyor 50 of Figure 1. During the return stroke of the
longer element part the blade 20, the separator 78 en-
gages the freshly cut end of the product 80C, as shown
by the separator at position 78"

The separator thus prevents the product from
catching the rear of the blade 20, due to the product ex-
panding subsequent to the cutting operation. Further-
more the separation also ensures that any small piece
of bulk product is held in the longer trough element in
its correct orientation against the pusher plate 30 (Fig-
ure 1), so preventing the product from tilting and becom-
ing jammed against the back of the blade 20.

In order to ensure that the cut end of the product is
clear of the separator 78 as it descends, the longer
trough element is moved along a shallow generally rec-
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tangular path, such that at the end of its travel it moves
in a direction laterally away from the blade 20, typically
by about 5mm, and then returns to its original alignment
at the opposite end, i.e. at the end of its return stroke
where the product is back at position 80A.

Movement along the generally rectangular path is
achieved by mounting the trolley 22 on a pair of pivotal
mechanisms (not shown) such that the clearance be-
tween the blade 20 and the edge of the longer element
is about 5mm greater during the return stroke than dur-
ing the forward cutting stroke.

Referring now to Figure 6 there is shown a conveyor
84 which runs in the same direction as the trolley 22 i.
e. unlike the conveyor 50 of Figure 1 which runs perpen-
dicular thereto.

The conveyor 84 passes over an end roller 86 which
is driven by a pivotal lever 88 through a ratchet or sprag
clutch (not shown).

The lever 88 is actuated by forward and rearward
pins 90, 91 respectively connected to a plate 92 mount-
ed on the trolley 22. The forward pin 90 returns the lever
to its position towards the right, as viewed in Figure 6,
while the rearward pin 91 advances the lever to the left
during the cutting stroke, thereby moving the conveyor
88 by a pre-determined and adjustable distance. It will
be seen that the distance between the pins 90 and 91
is greater than the linear distance moved by the relevant
part of the lever 88, so that some lost motion occurs dur-
ing movement of the trolley, when no actuation of the
lever occurs.

By actuating the conveyor 84 in this manner, the
machine is considerably simplified by not requiring a
separate drive motor to index the conveyor.

The foregoing describes a manually operated ver-
sion of the apparatus, but the system may be automated
to cycle continuously without the intervention of an op-
erator, allowing one person to supervise a number of
bandsaws equipped with the device.

The invention, when manually operated, provides
an ergonomically sound method of allowing the operator
to handle and move the product through the machine
whilst maintaining a safe distance between the blade
and the operator's hands.

Claims

1. A device for fitting to cutting apparatus, for holding
bulk product to allow portions thereof to be severed
by a cutting means of the cutting apparatus when
in use, characterised by a receptacle carried by a
platform, which platform is mountable on the appa-
ratus for sliding relative thereto, to permit bulk prod-
uct carried in the receptacle to be moved into en-
gagement with the cutting means, a thrust member
which is adjustable in position along the receptacle
to index the bulk product relative thereto, drive
means for adjusting the position of the thrust mem-



9 EP 0 805 005 A2 10

ber to achieve said indexing, and means whereby
the platform is movable towards and away from the
cutting means, when mounted on the cutting appa-
ratus.

A device according to Claim 1, characterised in that
the drive means also comprises the means for mov-
ing the platform.

A device according to Claim 2, characterised in that
the drive means is operable in one mode to achieve
the indexing of the product and in another mode to
achieve the said towards and away from movement
of the platform.

Apparatus for handling product to be cut by a cutting
means, characterised by the combination of a re-
ceptacle carried on a platform which latter is mov-
able relative to the cutting means to allow portions
to be removed from bulk product carried in the re-
ceptacle, athrust member which is adjustable in po-
sition along the receptacle to index the bulk product
relative thereto, and drive means for adjusting the
position of the thrust member to achieve said index-
ing, and for moving the receptacle relative to the
cutting means for severing a portion of the product
from the bulk thereof.

Apparatus according to Claim 4, characterised in
that the drive means is manually operable.

Apparatus according to 4 or 5, characterised in fact
the drive means is attached to the platform, the plat-
form being provided with horizontal movement
means, so that in use movement of the platform,
and hence the receptacle, relative to a cutting
means, is simply achieved by exerting a horizontal
force on the elongate element.

Apparatus according to Claim 6, characterised in
that pivotal movement of the elongate element pro-
gressively indexes the product in the desired cutting
position, and a push and pull motion on the element
enables cutting.

Apparatus according to any of Claims 4 to 7, char-
acterised in that interlock means is provided to pre-
vent indexing of the product unless the receptacle
is clear of the cutting means.

A method of cutting portions from a bulk product,
characterised by the steps of mounting the bulk
product on a movable supporting trough, moving
the trough past a cutter to sever a portion from the
bulk product, moving the trough laterally in a direc-
tion away from the cutter in order to increase the
clearance therefrom, and lowering a separating
member into engagement with the cut end of the
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10.

bulk product so that the latter is held clear of the
cutter during the return movement of the trough.

Apparatus for cutting portions from a bulk product,
characterised by the combination of means for
mounting the bulk product on a moveable support-
ing trough, means for moving the trough laterally in
a direction away from a cutter in order to increase
clearance therefrom, and means for lowering a sep-
arating member into engagement with the cut end
of the bulk product to hold the latter clear of the cut-
ter during the return movement of the trough.
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