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(54) Pulp moulding method and apparatus with forced drying

(57) The present invention provides a method of
moulding a product from pulp using a mould having a
male mould part presenting a moulding surface defining
the shape of the moulded product and a female mould
part having a mould cavity corresponding in shape to
the moulding surface, which method comprises immers-
ing the moulding surface of the male mould part in a
pool of pulp, drawing a layer of pulp solids onto the
moulding surface by applying suction to the moulding
surface through the male mould part, inserting the male
mould part into the mould cavity of the female mould
part, drying the layer of pulp solids on the moulding sur-
face by applying suction to the moulding surface
through the male mould part while applying com-
pressed air to the layer of pulp solids through the female
mould part, transferring the dried moulded product from
the moulding surface of the male mould part to the
mould cavity of the female mould part by applying suc-
tion to the moulded product through the female mould
part while applying compressed air to the moulding sur-
face through the male mould part, withdrawing the male
mould part from the mould cavity of the female mould
part and discharging the moulded product from the
mould cavity of the female mould part.
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Description

THIS INVENTION relates to improvements in or relating
to the moulding of a product from pulp, particularly
paper pulp, and concerns a method and apparatus for
moulding a product from such pulp.

Moulded paper pulp has been used for many years
in the manufacture of egg trays and in recent times the
method of manufacturing such egg trays has been
improved to enable the moulding of products which
have a complex shape and can be used as protective
packaging for other frangible products.

At present, the moulding of paper pulp to produce
products, such as eqgg trays, is performed using either a
rotary moulding apparatus or a reciprocating moulding
apparatus. In both cases, pulp solids are deposited on a
moulding surface of a male mould part of the moulding
apparatus by immersing the male mould partin a pool of
pulp and applying suction to the moulding surface to
draw the pulp solids onto a wire mesh former covering
the moulding surface. Thereafter, the male mould part is
brought into a position spaced apart from a female
mould part and excess moisture is removed from the
pulp solids on the male mould part by continuing to
apply suction to the moulding surface through the male
mould part. When the pulp solids have been dried to the
required extent, the moulded product is transferred from
the moulding surface of the male mould part to a com-
plementary mould cavity of the female mould part by
engaging the male mould part in the mould cavity of the
female mould part and applying a forced airflow to the
moulding surface through the male mould part while
applying suction to the moulding surface through the
female mould part. The male mould part is then
retracted from the female mould part, leaving the
moulded product in the mould cavity. The male mould
part is then ready to be immersed in the pool of pulp
again, while the moulded product is released from the
mould cavity of the female mould part for further drying
in order to produce the final moulded product.

This known moulding method has various draw-
backs, one of which is that the removal of moisture from
the pulp solids on the moulding surface of the male
mould part by suction prior to the transfer of the
moulded product to the mould cavity of the female
mould part results in relatively long cycle times and high
energy consumption. This is because suction has to be
applied to the moulding surface through the male mould
part for a long time before a significant amount of mois-
ture is removed. Typically, this removal of moisture
requires the application of suction for six to twelve sec-
onds in the known method.

It is an object of the present invention to provide a
pulp moulding method and apparatus which provide an
extremely short cycle time and high energy efficiency
compared with the known pulp moulding methods and
apparatus.

Accordingly, in one aspect thereof, the present
invention provides a method of moulding a product from
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pulp using a mould having a male mould part presenting
a moulding surface defining the shape of the moulded
product and a female mould part having a mould cavity
corresponding in shape to the moulding surface, which
method comprises immersing the moulding surface of
the male mould part in a pool of pulp, drawing a layer of
pulp solids onto the moulding surface by applying suc-
tion to the moulding surface through the male mould
part, drying the layer of pulp solids on the moulding sur-
face by applying suction to the moulding surface
through the male mould part while directing a forced
flow of drying fluid onto the layer of pulp solids, transfer-
ring the dried moulded product from the moulding sur-
face of the male mould part to the mould cavity of the
female mould part with the male mould part inserted in
the female mould part by applying suction to the
moulded product through the female mould part while
applying pressure to the moulding surface through the
male mould part, withdrawing the male mould part from
the mould cavity of the female mould part and discharg-
ing the moulded product from the mould cavity of the
female mould part.

According to another aspect of the invention, there
is provided apparatus for moulding a product from pulp,
comprising a male mould part presenting a moulding
surface defining the shape of the product, a female
mould part having a mould cavity corresponding in
shape to the moulding surface, means for immersing
the moulding surface of the male mould part in a pool of
pulp, means for applying suction to the moulding sur-
face through the male mould part to draw a layer of pulp
solids onto the moulding surface, means for drying the
layer of pulp solids on the moulding surface by applying
vacuum to the moulding surface through the male
mould part while directing a forced flow of drying fluid
onto the layer of pulp solids, means for transferring the
dried moulded product to the mould cavity of the female
mould part with the male mould part in the female mould
part by applying suction to the moulded product through
the female mould part while applying pressure to the
moulding surface through the male mould part, means
for withdrawing the male mould part from the mould
cavity and means for discharging the moulded product
from the mould cavity of the female mould part.

In order that the invention may be more readily
understood, a pulp moulding apparatus and method
embodying the present invention will now be described
in more detail, by way of example, with reference to the
accompanying drawings, in which the single figure is a
schematic diagram showing a comparison between a
known pulp moulding method and apparatus and a pulp
moulding method and apparatus embodying the
present invention.

Referring to the drawing, a known rotary or recipro-
cating pulp moulding apparatus comprises a male
mould part 1 having a moulding surface 2 defining the
shape of a product to be moulded. The male mould part
1 has an airflow connection 3 which communicates with
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the moulding surface 2 via a multiplicity of passages
(not shown) in the male mould part 1.

The known apparatus further comprises a female
mould part 4 having a mould cavity 5 with a shape which
is complementary to that of the moulding surface 2 of
the male mould part 1. The female mould part 4 has an
airflow connection 6 which communicates with the sur-
face of the mould cavity 5 via a multiplicity of passages
(not shown) in the female mould part.

The described known moulding apparatus is used
in a known moulding method, in which the moulding sur-
face 2 of the male mould part 1 is first immersed in a
pool of pulp and suction is then applied to the moulding
surface 2 by applying a vacuum to the airflow connec-
tion 3 to draw a layer of pulp solids 7 onto a wire mesh
former (not shown) covering the moulding surface 2.
The formation of the required layer 7 of pulp solids on
the moulding surface 2 requires the application of vac-
uum to the connection 3 for about five to nine seconds.

Once the required layer 7 of pulp solids have been
deposited on the moulding surface 2, the male mould
part is withdrawn from the pool of pulp and moved into
the vicinity of the mould cavity 5 of the female mould
part 4. With the male mould part 1 spaced from the sur-
face of the mould cavity 5 of the female mould part 4,
vacuum is applied to the moulding surface through the
male mould part 1 in order partially to dry the pulp on
the moulding surface 2. Adequate drying of the layer 7
of pulp on the moulding surface in this way requires the
application of vacuum to the airflow connection 3 of the
male mould part for about six to twelve seconds.

Once sufficient moisture has been removed from
the layer 7 of pulp on the moulding surface 2, the male
mould part 1 is fully inserted into the mould cavity 5 of
the female mould part 4 and the moulded product 8 is
transferred from the moulding surface 2 to the mould
cavity 5 by applying vacuum to the airflow connection 6
of the female mould part while delivering a forced airflow
to the product 8 by applying compressed air to the air-
flow connection 3 of the male mould part 1. The opera-
tion of transferring the partially dried moulded product 8
from the moulding surface 2 to the mould cavity 5 occu-
pies about .5 t0 1.5 seconds.

The compressed air supply is then disconnected
from the male mould part 1 and the male mould part is
withdrawn from the mould cavity 5 of the female mould
part 4, leaving the moulded product 8 in the mould cav-
ity where it is held under the action of the vacuum which
is still applied to the airflow connection 6 of the female
mould part 4.

The moulded product may then be discharged from
the mould cavity 5 of the female mould part 4 onto a
conveyer belt or other receiving surface by exchanging
the vacuum at connection 6 for compressed air.

The partially dried product discharged from the
female mould part 4 may then be dried by passing it
through a drying oven or placing it in a drying room.
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The male mould part 1 may again be immersed in
the pool of pulp whilst the moulded product 8 is being
discharged from the female mould part 4.

In a pulp moulding method embodying the present
invention, as shown in the drawing, the first stage of
forming a layer 7 of pulp on the moulding surface 2 of
the male mould part 1 is performed in the same manner
as in the prior art method.

However, the layer 7 of pulp on the moulding sur-
face 2 is then dried by inserting the male mould part 1
into the mould cavity of the female mould part 4 and by
applying vacuum to the airflow connection 3 of the male
mould part 1 whilst applying compressed air to the air-
flow connection 6 of the female mould part 4 so as to
apply a forced airflow to the layer 7 through the female
mould part 4. This manner of drying the deposited layer
of pulp has a remarkable effect upon the drying time
which is reduced to about two seconds in a method
embodying the present invention, as compared with six
to twelve seconds in the known moulding method.

The remaining steps of transferring the partially
dried moulded product 8 from the moulding surface 2 of
the male mould part 1 to the mould cavity 5 of the
female mould part 4, the withdrawal of the male mould
part 1 from the mould cavity 5 and the discharge of the
moulded product 8 from the female mould part 4 is then
carried out in the same manner as in the prior art
moulding method.

Given the significantly shorter time required for the
process of moisture removal after the depositing of the
layer 7 of pulp on the moulding surface 2 of the male
mould part 1, a moulding method embodying the
present invention provides great savings in the overall
cycle time of the method and in the energy consumed
during each cycle. Studies have shown that potential
savings of more than 35% are obtainable in both cycle
time and energy consumption.

Whilst the drying of the layer of pulp on the male
mould part is effected using compressed air in the
above described embodiment of the invention, it is
envisaged that a forced flow of any other suitable mois-
ture-removing fluid, such as dehumidified air or hot air,
could be employed instead of compressed air.

Moreover, although the forced flow of drying fluid is
directed onto the layer of pulp with the male mould part
engaged in the female mould part in the above
described embodiment, it is envisaged that the pulp
layer on the male member could instead, be enclosed
by a simple hollow drying box or chamber and the
forced flow of drying fluid directed through this chamber
onto the layer of pulp.

Claims

1. A method of moulding a product from pulp using a
mould having a male mould part presenting a
moulding surface defining the shape of the
moulded product and a female mould part having a
mould cavity corresponding in shape to the mould-
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ing surface, which method comprises immersing
the moulding surface of the male mould part in a
pool of pulp, drawing a layer of pulp solids onto the
moulding surface by applying suction to the mould-
ing surface through the male mould part, drying the
layer of pulp solids on the moulding surface by
applying suction to the moulding surface through
the male mould part while directing a forced flow of
drying fluid onto the layer of pulp solids, transferring
the dried moulded product from the moulding sur-
face of the male mould part to the mould cavity of
the female mould part with the male mould part
inserted in the female mould part by applying suc-
tion to the moulded product through the female
mould part while applying pressure to the moulding
surface through the male mould part, withdrawing
the male mould part from the mould cavity of the
female mould part and discharging the moulded
product from the mould cavity of the female mould
part.

A method according to Claim 1, wherein drying of
the layer of pulp solids is effected by inserting the
male mould part into the female mould part and
delivering the forced flow of drying fluid through the
female mould part.

A method according to Claim 1 or 2, wherein the
drying fluid is compressed air.

Apparatus for moulding a product from pulp, com-
prising a male mould part presenting a moulding
surface defining the shape of the product, a female
mould part having a mould cavity corresponding in
shape to the moulding surface, means for immers-
ing the moulding surface of the male mould part in
a pool of pulp, means for applying suction to the
moulding surface through the male mould member
to draw pulp solids onto the moulding surface,
means for drying the pulp solids on the moulding
surface by applying vacuum to the moulding sur-
face through the male mould part while directing a
forced flow of drying fluid onto to the layer of pulp
solids, means for transferring the dried moulded
product to the mould cavity of the female mould part
with the male mould part inserted in the female
mould part by applying suction to the moulded
product through the female mould part while apply-
ing pressure to the moulding surface through the
male mould part, means for withdrawing the male
mould part from the mould cavity and means for
discharging the moulded product from the mould
cavity of the female mould part.

Apparatus according to Claim 4, comprising means
for directing the forced flow of drying fluid to the
layer of pulp solids through the female mould part
with the male mould part inserted in the female
mould part.
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6. Apparatus according to Claim 4 or 5, wherein the

drying fluid is compressed air.

A method of moulding a product from pulp substan-
tially as hereinbefore described with reference to
the drawing.

Apparatus for moulding a product from pulp sub-
stantially as hereinbefore described with reference
to the drawing.
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