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from a pre-configured box blank (6), the mandrel (10) including a base plate (14), having a pair of opposed first sides (11) and a pair
~~ of opposed second sides (12), the sides located so as to correspond to sides of the box; a pair of flaps (13), each flap being hingedly
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EQUIPMENT AND METHOD FOR PRODUCING A BOX

Technical Field

This invention relates to equipment and a method for producing a box and more
particularly, but not exclusively, to equipment and a method for folding a cardboard box

for packaging fruit, vegetables and the like.

Background Art

A known type of fruit box comprises a cardboard blank, folded so as to form a
tray, having a rectangular base with upright side walls, and reinforced corner pillars at
each corner to increase the top load resistance of the boxes, thus enhancing the
stackability of the boxes. These corner pillars are formed by folding a series of pillar
forming panels in the cardboard blank. Known machinery for producing such boxes
includes a plurality of arms connected to longitudinally acting pneumatic cylinders.

Disadvantages of such known machinery include a requirement for space within
the box, as certain of the folding steps require the longitudinally acting pneumatic
cylinders to be positioned within the box. This disadvantage results in certain minimum
size limitations for boxes of this type.

It is accordingly an object of this invention to provide equipment and a method for

producing a box which seek to overcome or at least minimise the above disadvantage.

Disclosure of the Invention

According to a first aspect of the invention, there is provided a mandrel for use in
machinery for producing a box having folded corner pillars from a pre-configured box
blank, the mandrel including a base plate, having a pair of opposed first sides and a pair

of opposed second sides, the sides located so as to correspond to sides of the box; a
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pair of flaps, each flap being hingedly connected to one of the first sides, so as to be
movable between an extended position wherein the flap lies in substantially the same
plane as the base plate, and an upright position wherein the flap is substantially
perpendicular to the base plate, and each flap being provided at each end thereof with a
deflecting formation; and the mandrel further being provided with a plurality of folding
arms, each folding arm being associated with a 6orner of the box and angularly
displaceable between a receiving position and a finishing position.

The mandrel may include corner posts, each corresponding to a corner of the
box, about which the corner pillars may be folded.

The mandrel may include an upper plate, to which the folding arms may be
connected.

The angular movement of the folding arm may be achieved by pneumatic,
hydraulic or other mechanical means.

Preferably, each of the folding arms is connected to an angularly acting
pneumatic actuator. Each of the actuators may be fixed to the upper plate.

Alternatively, The mandrel may be provided with displacement means for causing
the relative displacement of the base plate and the upper plate. The displacement
means may be hydraulically or pneumatically activated. Each of the folding arms may
be mounted on a shaft extending between the base plate and the upper plate. The
shaft may be provided with a spiral cam-and-spigot arrangement, so as to achieve the
angular displacement of the folding arms by mechanical translation of the movement
between first position and the second position.

According to a second aspect of the invention, there is provided machinery for
producing a box having folded corner pillars, the machinery including a mandrel as
defined above, and an associated jig into which a box blank is pressed, so as to fold the

blank to form a box.
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According to a third aspect of the invention, there is provided a method of

producing a box having folded corner pillars, the method including the steps of locating

a box blank, having a base, side panels and pillar forming panels, over a jig; depressing

the blank into a recess in the jig, so as to fold the side panels of the blank perpendicular

to the base of the blank; folding pillar forming panels about corner posts; and angularly

displacing folding arms from a receiving position to a finishing position, wherein the

folding arms press against the pillar forming panels, urging them against the sides of the

box.

Brief Description of the Drawings

This invention will now be described by way of non-limiting example only

with reference to the accompanying figures wherein

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

shows a box of the type produced by machinery and a method in

accordance with the invention;
shows a cardboard blank for producing the box shown in figure 1;

shows a layout of a base plate of a mandrel in accordance with the

invention, showing flaps in an extended position;
shows the layout shown in figure 3 with the flaps in an upright position;
{

is an side view of the mandrel shown in figure 2, showing the flaps in an

extended position and the folding arms in a receiving position;
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Figure 6 is an side view of the mandrel shown in figure 2, showing the flaps in an

upright position and the folding arms in a finishing position;

Figure 7 is a perspective view of the mandrel shown in figure 2, showing the

operation of a flap;
Figure 8 shows a layout of a base plate of a mandrel in accordance with an
alternative embodiment of the invention, showing flaps in an extended

position and folding arms in a receiving position;

Figure 9 shows the layout shown in figure 8 with the flaps in an upright position and

the folding arms in a finishing position;

Figure 10  is an end view of the mandrel shown in figure 8, showing the flaps in the

extended position and the folding arms in the receiving position; and

Figure 11 is an end view of the mandrel shown in figure 8, showing the flaps in the

upright position and the folding arms in the finishing position.

Modes of Carrying out the Invention

A box (1), as shown in figure 1 has a base (2), a pair of first, longitudinal sides
(3), and a pair of second, transverse sides (4). The box (1) has corner pillars (5) at
each corner thereof, so as to increase the top-load resistance thereof.

The box (1) is formed by folding a cardboard box blank (6), such as the one
shown in figure 2. The blank (6) is provided with a series of pillar forming panels (7) at

each corner.
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Machinery in accordance with a preferred embodiment of the invention includes a
mandrel (10), as shown in figures 3 to 7. The mandrel (10) has a base plate (14) with a
pair of opposed first sides (11) and a pair of opposed second sides (12), corresponding
to the sides of a box to be produced. The mandrel is provided with a pair of flaps (13),
each being hingedly connected to one of the first sides (11), so as to be movable
between an extended position, as shown in figures 3 and 5, wherein the flap (13) lies in
substantially the same plane as the base plate (14), and an upright position, as shown
in figures 4 and 6, wherein the flap (13) is substantially perpendicular to the base plate
(14). Each of the flaps (13) is provided at each end thereof with a deflecting formation
(15).

The mandrel (10) includes an upper plate (20), having corners substantially
corresponding to the corners of the box, and having at each corner a corner post (21).

Affixed to the upper plate (20) are four angularly acting pneumatic actuators (30),
each of which is provided with a folding arm (16), angularly displaceable between a
receiving position and a finishing position, as shown in figure 5 and figure 6
respectively.

The mandrel (10) is located in machinery including a jig (not shown), having a
recess corresponding to the plan of a box.

In operation, glue is applied to attachment points on the blank (6), which is then
located in position on the jig.

The mandrel (10) is depressed onto the blank (6), forcing the base (2) thereof
into the recess. As a result of the shape of the jig, the sides (3 and 4) of the blank are
folded upwards. The jig is configured so as to cause the sides (4) with the pillar forming
panels (7) to fold upwardly inside the first sides (3).

The hinged flaps (13) are deflected from their extended position into their upright

position by the first sides (3) of the box, and the deflecting formations (15) engage the
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pillar forming panels (7), deflecting them inwards. The inward motion of the pillar
forming panels (7) is partially restrained by the corner posts (21), as shown in figure 7.

The folding arm (16) engages the inwardly deflected pillar forming panels (7) and
continues to its finishing position pressing them against a side (4) of the box to form the
corner pillar (5).

The folding arm (16) is then displaced back to its receiving position, and the
mandrel (10) withdrawn.

The finished box (1) is removed from the jig and the cycle repeated with a new
blank.

A mandrel (50), in accordance with an alternative embodiment of the invention,
as shown in figures 8 to 11, includes four folding arms (51) which each move angularly
about an axis perpendicular to the base plate (52).

The mandrel (50) includes an upper plate (53), having corners substantially
corresponding to the corners of the box, and having at each corner a corner post (54).
The upper plate (53) is displaceable between a first position, shown in figure 10, and a
second position, shown in figure 11, the second position being closer to the base plate
(52) than the first position. The mandrel (50) is provided with pneumatically activated
displacement means (not shown) for displacing the upper plate (53) between the first
position and the second position.

At each corer of the mandrel (50) there is a folding arm (51), angularly
displaceable between a receiving position and a finishing position, as shown in figure 8
and figure 9 respectively. Each of the folding arms (51) is connected to a sleeve (55)
mounted on a shaft (56) extending between the base plate (52) and the upper plate
(53). The sleeve (55) and shaft (56) are provided with a spiral cam-and-spigot
arrangement (57), mechanically translating movement of the upper plate (53) between

its first and second positions into angular movement of the folding arm (51).
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It will be appreciated that numerous embodiments of the invention may be made

without departing from the scope of the invention as claimed hereinbelow.
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CLAIMS

1. A mandrel for use in machinery for producing a box having folded corner pillars
from a pre-configured box blank, the mandrel including a base plate, having a pair of
opposed first sides and a pair of opposed second sides, the sides located so as to
correspond to sides of the box; the mandrel being characterized by including a pair of
flaps, each flap being hingedly connected to one of the first sides, so as to be movable
between an extended position wherein the flap lies in substantially the same plane as
the base plate, and an upright position wherein the flap is substantially perpendicular to
the base plate, and each flap being provided at each end thereof with a deflecting
formation; and a plurality of folding arms, each folding arm being associated with a
corner of the box and angularly displaceable between a receiving position and a
finishing position.

2. A mandrel as claimed in claim 1, characterized by including a plurality of corner
posts, each corresponding to a corner of the box, about which the corner pillars may be
folded.

3. A mandrel as claimed in claim 1, characterized by including an upper plate, to
which the folding arms are be connected.

4. A mandrel as claimed in claim 3, characterised in that the angular movement of
the folding arm is achieved by one of pneumatic and hydraulic means.

5. A mandrel as claimed in claim 4, characterized in that each of the folding arms is
connected to an angularly acting pneumatic actuator.

6. A mandrel as claimed in claim 5, wherein each of the actuators is fixed to the

upper plate.
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7. A mandrel as claimed in claim 3, characterized by being provided with
displacement means for causing the relative displacement of the base plate and the
upper plate.

8. A mandrel as claimed in claim 7 wherein the displacement means are activated
by one of a hydraulic and a pneumatic actuator.

9. A mandrel as claimed in claim 7, wherein each of the folding arms is mounted on
a shaft extending between the base plate and the upper plate.

10. A mandrel as claimed in claim 9, wherein the shaft is provided with a spiral cam-
and-spigot arrangement, so as to achieve the angular displacement of the folding arms
by mechanical translation of the movement between first position and the second
position.

11. A machine for producing a box having folded corner pillars from a pre-configured
box blank, the machine including a jig dimensioned and configured so as to receive the
blank therein, and being characterized by including a mandrel comprising a base plate,
having a pair of opposed first sides and a pair of opposed second sides, the sides
located so as to correspond to sides of the box; a pair of flaps, each flap being hingedly
connected to one of the first sides, so as to be movable between an extended position
wherein the flap lies in substantially the same plane as the base plate, and an upright
position wherein the flap is substantially perpendicular to the base plate, and each flap
being provided at each end thereof with a deflecting formation; and a plurality of folding
arms, each folding arm being associated with a corner of the box and angularly
displaceable between a receiving position and a finishing position.

12. A method of producing a box having folded corner pillars, the method being
characterized by including the steps of locating a box blank, having a base, side panels
and pillar forming panels, over a jig; depressing the blank into a recess in the jig, so as

to fold the side panels of the blank perpendicular to the base of the blank; folding pillar
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forming panels about corner posts; and angularly displacing folding arms from a
receiving position to a finishing position, wherein the folding arms press against the

pillar forming panels, urging them against the sides of the box.
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