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INJECTION MOLD HAVING AN IN-MOLD MOLDED ARTICLE CONVEYANCE
DEVICE

TECHNICAL FIELD

Embodiments of the present invention generally relate to the molding arts and more

particularly to an in-mold molded article conveyance device for use with an injection mold.

BACKGROUND OF THE INVENTION

US patent application 2007/0287119 to Lyons, Freddy, published on December 13, 2007,
discloses an air conveyor for handling workpieces in a food grade environment has a
cylindrical pipe with an elongated slot that extends along an axial length of the pipe. A track is
snap fit in the elongated slot and has a base for supporting the workpieces. The base has air
vents that provide directional airflow for pushing the workpieces along an axial length of the
track on a cushion of air. A movable hanger assembly supports the pipe from above and

captures the workpieces in the track.

US patent 4,151,236 to RYDER, Leonard, published on April 24, 1979, discloses an
improvement in the method of operating a molding apparatus for use in molding plastic and
other materials is provided. The inner mold surfaces of the apparatus are flooded, during
operation, with a dehumidified gas such as dry air to minimize condensation of moisture onto
these surfaces. This dry air forms a field in the area of the mold surfaces to keep out the
normally moist ambient air. The field is exhausted and recirculated to the supply source where
it is regenerated and returned to the area of the mold surfaces. In this way, a continuous
concentration of dry air is maintained in contact with the mold surfaces. One or more dry air
curtains are also established around the dry air field to prohibit moist air from entering the
field. The air curtain may be established from the same supply source as the dry field or from
a separate source and may also be recirculated. A cloud of dry gas may be emitted outside of

the air curtains to further inhibit the flow of moist ambient air to the mold surfaces.

US patent 4,976,900 to TSUTSUMI, Shigeru, published on December 11, 1990, discloses a
method and an apparatus for injecting a steam into a mold in an injection molding machine by
injecting a desired stream toward the opening of the metal mold including a gate and cavities

in connection with the opening and closing operation of the metal mold thereby intending the
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cooling solidification of the molten resin on the gate portion and simultaneously intending

removal of dewing and an oily matter on the surface of the metal mold.

US patent 5,609,305 to WEBB, Richard, published on March 11, 1997, discloses an air flow
apparatus for providing a continuous curtain of air or other fluid includes a body member
defining a first elongate plenum chamber, at least one inlet opening through which the first
plenum chamber receives compressed air and an outlet opening for discharging air from the
body member. The apparatus may also include a second plenum chamber (which
communicates with the outlet opening) and at least one passageway connecting the first and
second plenum chambers. The body member discharges the air without deflecting it towards

one of its outer surfaces.

US patent 7,223,060 to WEIDENMUELLER, Ralf, published on May 29, 2007, discloses a
device for simultaneously conveying and regulating the temperature of shaped parts,
comprising a conveying device, which is suited for advancing objects, and at least one blower
by means of which the objects can be subjected to the action of an air flow while being
advanced. The conveying device is characterized in that it is formed by a closed channel
whose clearance height approximately corresponds to the height of an individual shaped part,
whose clearance width at least along a portion of its length is greater by a multiple than the
width of an individual shaped part, in whose base plate a multitude of air inlet openings are
arranged with a blowing direction oriented in the longitudinal direction of the channel and
diagonal to the surface, and in whose cover plate, which is situated opposite the base plate, a
multitude of air inlet openings are placed. The air flow produced by the blower can be

introduced into the channel via the air inlet openings.

SUMMARY OF THE INVENTION

According to an aspect disclosed herein, there is provided a molding apparatus that includes
an in-mold molded article conveyance device for use with an injection mold (100). The in-
mold molded article conveyance device includes a first column of air nozzles and a second
column of air nozzles with which to bracket, in use, a molding cavity along an interface
between a first mold portion and a second mold portion of the injection mold. Furthermore,
the first column of air nozzles and the second column of air nozzles are oriented to generate,

in use, an air corridor therebetween within which the molded article is entrainable, upon
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gjection from the molding cavity, for accelerated conveyance towards a perimeter of the

injection mold.

According to another aspect disclosed herein, there is provided a process for injection molding
a molded article. The process starts with closing an injection mold to define a molding cavity
between a first mold portion and a second mold portion. Next, molding a molded article
within the molding cavity with injection and solidification of molding material therein.
Followed by opening of the injection mold a distance that is sufficient to permit the molded
article to move along an interface between the first mold portion and the second mold portion
once ejected from the molding cavity. Then, ejecting the molded article from the molding
cavity. The process then ends after directing air through a first column of air nozzles and a
second column of air nozzles of an in-mold molded article conveyance device that bracket the
molding cavity along the interface to form an air corridor within which the molded article is

entrainable for accelerated conveyance towards a perimeter of the injection mold.

These and other aspects and features of non-limiting embodiments of the present invention
will now become apparent to those skilled in the art upon review of the following description
of specific non-limiting embodiments of the invention in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention and its embodiments will be more fully appreciated by reference to the
following detailed description of illustrative (non-limiting) embodiments in accordance with

the present invention when taken in conjunction with the accompanying drawings, in which:

FIG. 1 depicts a section view through a first non-limiting embodiment of an injection mold

and of an in-mold molded article conveyance device that is associated therewith;

FIG. 2 depicts a front view of a first mold portion of the injection mold of FIG. 1 and the in-

mold molded article conveyance device that is associated therewith;

FIG. 3 depicts a close-up section view through a first column of air nozzles of the in-mold

molded article conveyance device of FIG. 1;
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FIG. 4 depicts a close-up front view of a nozzle outlet of one of the first column of air nozzles

of FIG. 3;

FIG. 5 depicts a close-up front view of another non-limiting embodiment of a nozzle outlet for
use with the first column of air nozzles of the in-mold molded article conveyance device of

FIG. 1;

FIG. 6 depicts a close-up front view of a further non-limiting embodiment of a nozzle outlet

for use with the first column of the in-mold molded article conveyance device of FIG. 1.

FIG. 7 depicts a flow chart of a molding process according to a non-limiting embodiment.

The drawings are not necessarily to scale and may be illustrated by phantom lines,
diagrammatic representations and fragmentary views. In certain instances, details that are not
necessary for an understanding of the embodiments or that render other details difficult to

perceive may have been omitted.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

In the detailed description that follows, numerous specific details are set forth in order to
provide a thorough understanding of several non-limiting embodiments of an injection mold
having an in-mold molded article conveyance device. However, it will be recognized by one
of ordinary skill in the art that the injection mold may be practiced without these specific
details. In other instances, well known methods, procedures, and components have not been

described in detail as not to unnecessarily obscure aspects of the present invention.

With reference to FIG. 1 there is depicted a section view through a first non-limiting
embodiment of an injection mold 100 and of an in-mold molded article conveyance device

150 that is associated therewith.

The injection mold 100 is shown to include a first mold portion 102 and a second mold
portion 104 that are arranged in a mold-open configuration. In a mold-closed configuration
(not shown) a molding cavity 101 (shown in part with reference to a cavity portion thereof) is

definable therebetween within which a molded article 2 is moldable. The molded article 2 is
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shown as, for example, a closure of a type for capping a bottle. That being said, the type of

molded article 2 molded within the injection mold 100 is not so limited.

The molding cavity 101 is definable, in use, by a mold stack 110 that is associated with the
injection mold 100. The mold stack 110 includes a first stack portion 120 and a second stack
portion 110 that are associated with the first mold portion 102 and the second mold portion
104, respectively. The molding cavity 101 is openable, in use, for sake of ejection of the
molded article 2 therefrom, with relative movement between the first mold portion 102 and
the second mold portion 104 and thus the first stack portion 120 and the second stack portion

110 that are associated therewith.

The first mold portion 102 broadly includes a first mold shoe 140 to which the first stack
portion 120 is mounted. More particularly, the first mold shoe 140 includes a plate 142 that
defines a bore for receiving a cavity insert 122 of the first stack portion 120. The cavity insert
122 is configured to define the cavity portion of the molding cavity 101 as is commonly

known.

Likewise, the second mold portion 104 broadly includes a second mold shoe 130 to which the
second stack portion 110 is mounted. More particularly, the second mold shoe 130 is
configured to receive an inner core 112, an outer core 114 and a stripper sleeve 116 of the
second stack portion 110. The inner core 112 and the outer core 114 are configured to
cooperate to define a core portion of the molding cavity 101 as is commonly known. The
stripper sleeve 116 is configured to be movable relative to the inner core 112 and the outer

core 114 in order that the molded article 2 may be stripped therefrom as is commonly known.

As previously mentioned, the injection mold 100 also includes the in-mold molded article
conveyance device 150. A function of the in-mold molded article conveyance device 150 is to
quickly convey the molded article 2 from the injection mold once ejected from the molding
cavity 101. A technical effect of the foregoing may include improved molding efficiency due

to a reduced time required to remove the molded article from the injection mold 100.

With reference to both FIGS 1 and 2, it may be appreciated that the in-mold molded article
conveyance device 150 broadly includes a first column of air nozzles 152 and a second
column of air nozzles 154 that are positioned to bracket (i.e. being located on either side) the

molding cavity 101 along an interface 99 (i.e. substantially perpendicular to an axis along
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which the first mold portion 102 and the second mold portion move relative to one another)
between the first mold portion 102 and the second mold portion 104. What is meant by the
interface 99 is the space between a first confronting face 141 and a second confronting face
131 of the first mold portion 102 and the second mold portion 104, respectively, when spaced
apart. The first column of air nozzles 152 and the second column of air nozzles 154 may
extend substantially across the entire interface 99 (i.e. across the first confronting face 141 and

the second confronting face 131) as shown in FIG. 2, or across only a portion thereof.

In this combination, the first column of air nozzles 152 and the second column of air nozzles
154 are oriented to generate, in use, an air corridor 151 therebetween within which the molded
article 2 is entrainable, upon ejection from the molding cavity 101, for accelerated conveyance
towards a perimeter 143 (FIG. 2) of the injection mold 100. As may be appreciated from FIG.
1, the air corridor 151 is also defined between the first confronting face 141 and the second
confronting face 131 of the first mold portion 102 and the second mold portion 104,
respectively, when spaced apart. That is, the first confronting face 141 and the second
confronting face 131 may be used to define front and back walls of the air corridor 151 when
spaced apart a distance (as shown in FIG. 1) that is just sufficient to permit the molded article
2 to move along an interface 99 between the first mold portion 102 and the second mold

portion 104 once ejected from the molding cavity 101.

With regards to the orientation of the first column of air nozzles 152 and the second column
of air nozzles 154, or more particularly the nozzle outlets 148 thereof, with which to generate
the air corridor 151, the first column of air nozzles 152 and the second column of air nozzles
154 are oriented, for example, to dispense air towards one another at an inclined angle to an
axis of the air corridor 151, whereby a first component Fe of the air dispensed therefrom
centers the molded article 2 in the air corridor 151, whereas a remaining component Fg of the
air dispensed therefrom pushes the molded article 2 therethrough. That being said, the extent
to which the first component F¢ of the air is provided, if at all, may be somewhat dependent
on properties of the molded article 2 (e.g. geometry, weight, etc). Moreover, it should be
appreciated that it is not necessary in every case to keep the molded article 2 centered in the

air corridor 151.

For optimal conveyance the first column of air nozzles 152 and the second column of air
nozzles 154 may be arranged, as shown, to be substantially parallel. However, it should be

appreciated that it remains possible to arrange the relative placement of the first column of air
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nozzles 152 and the second column of air nozzles 154 to converge or diverge from one

another.

And whereas the first column of air nozzles 152 and the second column of air nozzles 154 are
shown to be substantially straight (i.e. straight portion) and substantially vertical, this need not
be so in every instance. For example, the first column of air nozzles 152 and the second
column of air nozzles 154 could otherwise be arranged (not shown) to include a curved
portion or some other composite arrangement involving a straight portion and a curved
portion. Moreover, the first column of air nozzles 152 and the second column of air nozzles
154 need not be vertical, as shown, but rather may be otherwise arranged to be inclined or
substantially horizontal. The vertical arrangement is preferred only in that it takes advantage
of gravity to assist in accelerating the molded article 2 along the air corridor 151, but again
this is not a requirement as it is equally possible to accelerate the molded article 2 along an air
corridor 151 that is arranged horizontally, or at some other inclination, more exclusively by

means of the air flowing along the air corridor 151.

For sake of simplicity, the description thus far has been presented with reference to only one
molding cavity 101 of the injection mold 100. It should be noted however that the injection
mold 100 has been configured to include several columns of molding cavities. More
particularly, and as may be appreciated with reference to FIG. 2, a front view of the first mold
portion 102 reveals that the injection mold 100 includes a rectangular array of molding
cavities that includes a first column of molding cavities 103, included in which is the molding
cavity 101 and a second column of molding cavities 105. That being said, it should be
appreciated that the layout of the molding cavities in the injection mold 100 (i.e. number and

placement of the molding cavities) is not particularly limited.

Turning attention back to the present non-limiting embodiment, it may now be further
appreciated that the first column of air nozzles 152 and the second column of air nozzles 154
bracket the first column of molding cavities 103 for entraining, in use, molded articles ejected
therefrom. In addition, the in-mold molded article conveyance device 150 is configured to
define another air corridor 153 for entraining, in use, the molded articles ejected therefrom.
While not shown, the additional air corridor 153 may be defined between a wholly distinct
pair of columns of air nozzles from those of the first air corridor 151. However, for sake of
simplicity, the second column of air nozzles 154 may instead be oriented to further dispense

air towards the second column of molding cavities 105 (i.e. in addition to dispensing air
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towards the first column of molding cavities 103), and furthermore to provide a third column
of air nozzles 156 with which to bracket the second column of molding cavities 103. The
second column of air nozzles 154 and the third column of air nozzles 156 are configured to
define the additional air corridor 153 in the same manner that the first column of air nozzles
152 and the second column of air nozzles cooperate to define the air corridor 151. That is, the
second column of air nozzles 154 and the third column of air nozzles 156 are arranged to
bracket the second column of molding cavities 105 along the interface 99, and wherein the
second column of air nozzles 154 and the third column of air nozzles 156 are oriented to

generate, in use, the air corridor 153 therebetween.

In the non-limiting embodiment depicted in the figures, the first column of air nozzles 152,
the second column of air nozzles 154, and the third column of air nozzles 156 are associated,
as shown, with the first mold portion 102. More specifically, the first column of air nozzles
152, the second column of air nozzles 154, and the third column of air nozzles 156 are
associated with the plate 142 of the first mold shoe 140. Each of the first column of air
nozzles 152, the second column of air nozzles 154 and the third column of air nozzles 156
include a nozzle outlet 148 that is defined in a nozzle insert 146 that is configured to overly a

pressure channel 144 that is defined in the plate 142.

That being said, there are other ways that the first column of air nozzles 152, the second
column of air nozzles 154 and the third column of air nozzles 156 may be arranged within the
interface 99 between the first mold portion 102 and the second mold portion 104 such that
they would not interfere with the opening and closing of the injection mold 100. For example,
the first column of air nozzles 152, the second column of air nozzles 154 and the third column
of air nozzles 156 could just have easily been associated with the second mold portion 104. As
a further example, the in-mold molded article conveyance device 150 may further include
additional columns of nozzles (not shown) that are associated with the second mold portion
104 with which to cooperate with the first column of air nozzles 152, the second column of air
nozzles 154 and the third column of air nozzles 156 (that are associated with the first mold
portion 102) to further define the air corridors 151 and 153. More particularly, the additional
columns of nozzles may include a first column of complementary air nozzles (not shown) and
a second column of complementary air nozzles (not shown) that are positioned to bracket the
molding cavity 101 along the interface 99, whereby the air corridor 151 is further defined
thereby. Likewise, the additional columns of nozzles may include a third column of

complementary air nozzles (not shown) that along with the second column of complementary
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air nozzles are positioned to bracket the molding cavity 101 along the interface 99, whereby

the air corridor 153 is further defined thereby.

Turning attention back to the present non-limiting embodiment, it may now be further
appreciated with reference to FIGS. 3 and 4, that the structure of the nozzle outlet 148
includes a semi-circular aperture that outlines a deflector 149 that is inclined towards an air
pressure channel 144. In operation, air is deflected by the deflector 149 to fan out through the

semi-circular aperture towards the columns of molding cavities that are adjacent thereto.

In an alternative non-limiting embodiment, as shown in FIG. 5, the first column of air nozzles
152, the second column of air nozzles 154 and the third column of air nozzles 156 may
instead include the nozzle outlet 248. The nozzle outlet 248 includes an aperture having an
elongate slot portion 249 with a semi-circular portion 250 at a centre thereof through which
the air fans out, in use, towards both the first column of molding cavities 103 and the second

column of molding cavities 105.

In yet another alternative non-limiting embodiment, as shown in FIG. 6, the first column of air
nozzles 152, the second column of air nozzles 154 and the third column of air nozzles 156
may otherwise include a nozzle outlet 348 of at least one of the first column of air nozzles
152, the second column of air nozzles 154 and the third column of air nozzles 156 has a pair
of openings that includes a first aperture 349 and a second aperture 350 through which air fans
out, in use, towards the first column of molding cavities 103 and the second column of

molding cavities 105, respectively.

In yet another alternative non-limiting embodiment, not shown, the nozzle outlets (not shown)
may be provided as channels or slots that are inclined, and connected with, the pressure
channel 144. Furthermore, the in-mold molded article conveyance device 150 may further
include an air pressure valve (not shown) with which to adjust air pressure within the pressure
channel 144, whereby air velocity at the nozzle outlet 148 may be tuned for ejection

requirements.

Thus having described various non-limiting embodiments of the injection mold 100 including
an in-mold molded article conveyance device 150, the description shall turn to their operation
within the context of a non-limiting embodiment of a method of injection molding 400. The

injection molding process 400 is illustrated with reference to the flow chart of FIG. 7.
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The injection molding process 400 is for the most part quite typical and as such the following
well known steps will not be described in any detail:

o closing 402 the injection mold 100 to define the molding cavity 101 between the first
mold portion 102 and the second mold portion 104;

o molding 404 the molded article 2 within the molding cavity 101 with injection and
solidification of molding material therein;

o opening 406 of the injection mold 100 a distance that is sufficient to permit the molded
article 2 to move along an interface 99 between the first mold portion 102 and the second
mold portion 104 once ejected from the molding cavity 101; and

o gjecting 408 the molded article 2 from the molding cavity 101.

Where the process 400 deviates from the known process is in a final step of directing 410 air
through the first column of air nozzles 152 and the second column of air nozzles 154 of the in-
mold molded article conveyance device 150 to entrain the molded article 2 in the air corridor
151 formed therebetween and the first confronting face 141 and the second confronting face
131 of the first mold portion 102 and the second mold portion 104. The technical effect of the
foregoing may include accelerated conveyance towards a perimeter 143 of the injection mold
100 — such that the injection mold 100 may close more quickly for sake of improved molding
efficiency. The steps of ejecting 408 and directing 410 may be performed sequentially or

simultaneously.

It is noted that the foregoing has outlined some of the more pertinent non-limiting
embodiments of the present invention. This invention may be used for many applications.
Thus, although the description is made for particular arrangements and methods, the intent
and concept of the invention is suitable and applicable to other arrangements and applications.
It will be clear to those skilled in the art that modifications to the disclosed embodiments can
be effected without departing from the spirit and scope of the invention. The described
embodiments ought to be construed to be merely illustrative of some of the more prominent
features and applications of the invention. Other beneficial results can be realized by applying
the disclosed invention in a different manner or modifying the invention in ways known to
those familiar with the art. This includes the mixing and matching of features, elements
and/or functions between various embodiments is expressly contemplated herein so that one
of ordinary skill in the art would appreciate from this disclosure that features, elements and/or

functions of one embodiment may be incorporated into another embodiment as skill in the art

10
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would appreciate from this disclosure that features, elements and/or functions of one
embodiment may be incorporated into another embodiment as appropriate, unless described

otherwise, above.

11
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WHAT IS CLAIMED IS:

1.

A molding apparatus, comprising:

an in-mold molded article conveyance device (150) including a first column of air
nozzles (152) and a second column of air nozzles (154) with which to bracket, in
use, a molding cavity (101) along an interface (99) between a first mold portion
(102) and a second mold portion (104) of an injection mold (100), and wherein the
first column of air nozzles (152) and the second column of air nozzles (154) are
oriented to generate, in use, an air corridor (151) therebetween within which a
molded article (2) is entrainable, upon ejection from the molding cavity (101), for

accelerated conveyance towards a perimeter (143) of the injection mold (100).

The molding apparatus according to claim 1, further comprising:
the injection mold (100) including the first mold portion (102) and the second mold
portion (104) that are configured to define, in use, the molding cavity (101)

therebetween within which the molded article (2) 1s moldable.

The molding apparatus according to claim 1, wherein:
the air corridor (151) is further defined between a first confronting face (141) and a
second confronting face (131) of the first mold portion (102) and the second mold

portion (104), respectively, when spaced apart.

The molding apparatus according to claim 1, wherein:
the first column of air nozzles (152) and the second column of air nozzles (154) are

substantially parallel.

The molding apparatus according to claim 1, wherein:
the first column of air nozzles (152) and the second column of air nozzles (154) are
arranged such that the air corridor (151) includes at least one of a straight portion

and a curved portion.
The molding apparatus according to claim 1, wherein:

the first column of air nozzles (152) and the second column of air nozzles (154) are

arranged such that the air corridor (151) is substantially vertical.

12
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10.

1.

12.

The molding apparatus according to claim 1, wherein:
the first column of air nozzles (152) and the second column of air nozzles (154) are

arranged such that the air corridor (151) is substantially horizontal.

The molding apparatus according to claim 1, wherein:

the first column of air nozzles (152) and the second column of air nozzles (154) are
oriented to dispense air towards one another at an inclined angle to an axis of the air
corridor (151), whereby a first component (F¢) of the air dispensed therefrom
centers the molded article (2) in the air corridor (151), whereas a remaining
component (Fp) of the air dispensed therefrom pushes the molded article (2)

therethrough.

The molding apparatus according to claim 2, wherein:
the first column of air nozzles (152) and the second column of air nozzles (154) are

associated with the first mold portion (102).

The molding apparatus according to claim 9, wherein:

the in-mold molded article conveyance device (150) further includes a first column of
complementary air nozzles and a second column of complementary air nozzles that
are associated with the second mold portion (104) with which to cooperate with the
first column of air nozzles (152) and the second column of air nozzles (154) to

further define the air corridor (151).

The molding apparatus according to claim 9, wherein:

the first column of air nozzles (152) and the second column of air nozzles (154) are
associated with a plate (142) of a first mold shoe (140) in the first mold portion
(102), and wherein each of the first column of air nozzles (152) and the second
column of air nozzles (154) includes a nozzle outlet (148, 248, 348) that is defined
in a nozzle insert (146) that is configured to overly a pressure channel (144) that is

defined in the plate (142).

The molding apparatus according to claim 11, wherein:
the in-mold molded article conveyance device (150) further includes an air pressure
valve with which to adjust air pressure within the pressure channel (144), whereby

air velocity at the nozzle outlet (148) may be tuned for ejection requirements.

13
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13.  The molding apparatus according to claim 2, wherein:
the first mold portion (102) and the second mold portion (104) cooperate, in use, to
define a first column of molding cavities (103), included in which is the molding
cavity (101), and wherein the first column of air nozzles (152) and the second
column of air nozzles (154) bracket the first column of molding cavities (103) for

entraining, in use, molded articles ejected therefrom.

14.  The molding apparatus according to claim 13, wherein:
the first mold portion (102) and the second mold portion (104) cooperate, in use, to
define a second column of molding cavities (105), and wherein the in-mold molded
article conveyance device (150) is configured to define another air corridor (153) for

entraining, in use, the molded articles ejected therefrom.

15.  The molding apparatus according to claim 14, wherein:

the second column of air nozzles (154) are oriented to dispense air towards the first
column of molding cavities (103) and the second column of molding cavities (105);
and

the in-mold molded article conveyance device (150) further includes a third column of
air nozzles (156), wherein the second column of air nozzles (154) and the third
column of air nozzles (156) bracket the second column of molding cavities (103)
along the interface (99) between the first mold portion (102) and the second mold
portion (104), and wherein the second column of air nozzles (154) and the third
column of air nozzles (156) are oriented to generate, in use, the air corridor (153)

therebetween.

16.  The molding apparatus according to claim 15, wherein:

a nozzle outlet (148) of at least one of the first column of air nozzles (152), the second
column of air nozzles (154) and the third column of air nozzles (156) has a semi-
circular aperture that outlines a deflector (149) that is inclined towards an air
pressure channel (144), whereby the air is deflected, in use, by the deflector (149) to
fan out through the semi-circular aperture towards both the first column of molding

cavities (103) and the second column of molding cavities (105).

17.  The molding apparatus according to claim 15, wherein:

14
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a nozzle outlet (248) of at least one of the first column of air nozzles (152), the second
column of air nozzles (154) and the third column of air nozzles (156) has an
aperture that includes an elongate slot portion (249) with a semi-circular portion
(250) at a centre thereof through which the air fans out, in use, towards both the first

column of molding cavities (103) and the second column of molding cavities (105).

18.  The molding apparatus according to claim 15, wherein:

a nozzle outlet (348) of at least one of the first column of air nozzles (152), the second
column of air nozzles (154) and the third column of air nozzles (156) has a pair of
openings that includes a first aperture 349 and a second aperture 350 through which
air fans out, in use, towards the first column of molding cavities (103) and the

second column of molding cavities (105), respectively.

19. A process (400) for injection molding a molded article (2), comprising:

closing (402) an injection mold (100) to define a molding cavity (101) between a first
mold portion (102) and a second mold portion (104);

molding (404) the molded article (2) within the molding cavity (101) with the injection
and solidification of molding material therein;

opening (406) of the injection mold (100) a distance that is sufficient to permit the
molded article (2) to move along an interface (99) between the first mold portion
(102) and the second mold portion (104) once ejected from the molding cavity
(101);

ejecting (408) the molded article (2) from the molding cavity (101); and

directing (410) air through a first column of air nozzles (152) and a second column of
air nozzles (154) of an in-mold molded article conveyance device (150) that bracket
the molding cavity (101) along the interface (99) to form an air corridor (151) within
which the molded article (2) is entrainable for accelerated conveyance towards a

perimeter (143) of the injection mold (100).

20.  The process (400) according to claim 19, wherein:

gjecting (408) and directing (410) are performed sequentially or simultaneously.
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