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ABSTRACT OF TBE DISCLOSURE

Disclosed is a system for integrating an insert with a molded article. According
to an aspect, the system (100), includes a mold-moving assembly (102}
configured to: cooperate with a molding station (110) to mold a molded article
(120), cooperate with an insert-integration station (112) o integrate an insert
(130) with the molded article (120) that was molded by the molding station (110)
in cooperation with the mold-moving assembly (102), and move molded articles
between the molding station (110) and the insert-integration station (112). The
system, comprises: a mold-moving assembly being cooperative with & molding
station and an insert-integration station, the molding station and the moid-
moving assembly being cooperative to mold a molded article, the mold-moving -
assembly being configured to move the molded article from the molding station
over to the insert-integration station, the insert-integration station being
configured to integrate an insert to the molded article to manufacture a
composite article, the composite article being the insert integrated with the
molded article, and the insert-integration station being cooperative with the
mold-moving assembly to form, at least in part, the insert of the composite

article, and once the insert has been formed, the composite article is ejected
from the inseri-integration station.

22
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SYSTEM FOR INTEGRATING INSERT WITH MOLDED ARTICLE
TECHNICAL FIELD
The present 1nvention generally relates to, but 1s not limited

to, systems, and more specifically the present 1invention

relates to, but is not limited to, a system for integrating an

insert with a molded article.

BACKGROUND OF THE INVENTION

WO Patent 2004/011315 (Inventor: Staargaard et al; Published:
2004-02-05; Assignee: General Electric Company, USA), WO Patent

2004/056010 (Inventor: Staargaard; Published: 2004-07-08;
Asslgnee: General Electric Company, USA) and US Patent
Application 2003/0077409 (Inventor: Schnell; Published: 2003-
04-24) all appear to disclose a process and system for

inserting a hydro-formed metal insert into a mold of a molding

machine, and then partially encapsulating or overmolding the

formed insert with a molding material (such as a plastic

P
p—

resin). This approach includes using different types of

machines, one type for forming and another type for molding.

EP Patent 826,476 (Inventor: Buchholz; Published: 1998-03-04;
Assignee: Tecumseh Products Company, USA) appears to disclose
loading and forming an insert (that 1s, a tube) 1n a single
mold of a molding system, and then encapsulating or overmolding

the insert with a molding material (such as a plastic resin).

This approach includes performing the forming operation and the

overmolding operation 1n the single mold.

An article titled Secondary Operations: Unique System Uses
Press Motion As Punch and Die (published by Plastics World 1in
September 1992, page 10) discloses a molding system having a
mold. With the mold opened, a press operator 1loads a metal
insert (that 1s a metal buss bar) 1i1nto the mold. As a press
closes and clamps, a punch and die mechanism plerces a slug in

the insert, and then a nylon-based molding material is 1njected

intec the mold to overmold the insert. The forming operation and
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the overmolding operation are performed sequentially in the

same mold.

A document (dated October 1989, titled ALPHA - Multi-processing

Technology and published by Krauss Maffei of Germany),
discloses the ALPHA molding system that appears to be an

F

integration of several types of molding systems (such as, for

example, a compression molding system, an injection molding
system and/or a gas-pressure molding system). This arrangement
appears to combine different molding materials 1nto a molded

article using different processes.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there 1is

provided a system, including a mold-moving assembly configured
to cooperate with a molding station to mold a molded article,
cooperate with an insert-integration station to integrate an
insert with the molded article that was molded by the molding
station 1n cooperation with the mold-moving assembly, and move
molded articles between the molding station and the insert-
integration station.

pr—

According to a second aspect of the present invention, there is

provided a system, including a mold half of a set of mold

halves configured to cooperate with a mold-moving assembly, the

mold-moving assembly configured to cooperate with a molding
station to mold a molded article, cooperate with an insert-
integration station to integrate an insert with the molded
article that was molded by the molding station in cooperation
with the mold-moving assembly, and move molded articles between

the molding station and the insert-integration station.

According to a third aspect of the present invention, there is

provided a system, 1including an insert-integration station

configured to cooperate with a mold-moving assembly, the mold-
moving assembly configured to cooperate with a molding station
to mold a molded article, cooperate with the insert-integration
station to integrate an insert with the molded article that was

molded by the molding station in cooperation with the mold-
2
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moving assembly, and move molded articles between the molding

station and the insert-integration station.

According to a fourth aspect of the present invention, there is

provided a system, 1including a mold half of a group of mold

halves configured to cooperate with an insert-integration
statlion, the insert-integration station configured to cooperate

wilith a mold-moving assembly, the mold-moving assembly

configured to cooperate with a molding station to mold a molded
article, cooperate with the insert-integration station to
integrate an insert with the molded article that was molded by
the molding station 1in cooperation with the mold-moving
assembly, and move molded articles between the molding station

and the 1nsert-integration station.

According to a fifth aspect of the present invention, there is
provided a system, including a molding station configured to

cooperate with a mold-moving assembly, the mold-moving assembly

configured to cooperate with the molding station to mold a
molded article, cooperate with an insert-integration station to
integrate an insert with the molded article that was molded by
the molding station 1in cooperation with the mold-moving
assembly, and move molded articles between the molding station

and the 1nsert-integration station.

According to a sixth aspect of the present invention, there is

provided a system, 1ncluding a mold half of a collection of

mold halves configured to cooperate with a molding station, the

molding station configured to cooperate with a mold-moving

assempbly, the mold-moving assembly configured to cooperate with
the molding station to mold a molded article, cooperate with an
insert-integration station to integrate an insert with the
molded article that was molded by the molding station in
cooperation with the mold-moving assembly, and move molded

articles between the molding station and the insert-integration

station.

According to a seventh aspect of the present invention, there
1s provided a method, including configuring a mold-moving

assembly to cooperate with a molding station to mold a molded
3
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article, —cooperate with an 1insert-integration station to
integrate an insert with the molded article that was molded by
the molding station 1n cooperation with the mold-moving
assembly, and move molded articles between the molding station

and the insert-integration station.

According to an eighth aspect of the present i1nvention, there

is provided an article of manufacture for directing a data
processing system to control a molding system operatively
connectable to the data processing system, the article of
manufacture including a data processing system usable medium
embodylng one or more 1nstructions executable by the data

processing system, the one or more 1instructions including

instructions for directing the data processing system to direct
a mold-moving assembly to cooperate with a molding station to
mold a molded article, cooperate with an 1nsert-integration
station to integrate an 1nsert with the molded article that was
molded by the molding station 1in cooperation with the mold-
moving assembly, and move molded articles between the molding

station and the 1nsert-integration station.

A technical effect 1s reduction 1n complexity 1n a system for

molding articles having an insert.

BRIEF DESCRIPTION OF THE DRAWINGS

A~

A better understanding of the exemplary embodiments of the

present invention (including alternatives and/or variations

thereof) may be obtalned with reference to the detailed
description of the exemplary embodiments along with the

following drawings, 1n which:

FIGS. 1A to 1D are side-elevation views of a system
according to a first exemplary embodiment;

FIG. 2A 1s a side view of mold halves that are placed 1n a

position to mold a molded article in a molding station of the
system of FIG. 1A;

FIGS. 2B, 2C and 2D are side elevation views of a mold

half that i1s rotated and placed 1in an 1nsert-integration

station of the system of FIG. 1A;
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—

1s a side view of mold halves that are placed in a

FIG. 2.

L]

P
pr—-

position to form an insert in an insert-integration station of
the system of FIG. 1A;

FIG. 2F 1s a side elevation view of an composite article

P

manufactured by the system of FIG. 1A; and

"

FIG. 3 1s a block schematic diagram of an article of

manufacture according to a second exemplary embodiment, the
article for directing a data processing system to control the
system of FIG. 1A.

The drawings are not necessarily to scale and are sometimes

1llustrated 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

omilitted.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

FIGS. 1A to 1D are side-elevation views of a system 100

according to the first exemplary embodiment. The elements or

components of the system 100 may be supplied by different

vendors 1n different combinations and permutations or may be

supplied by a single wvendor.

r—

FIG. 1A depicts a first phase of a cycle of the system 100.

Briefly, the system 100 uses a mold-moving assembly 102 that
cooperates with a molding station 110 and an insert-integration
station 112. The molding station 110 and the assembly 102
cooperate to mold a molded article. The mold-moving assembly
102 moves the molded article from the molding station 110 over

to the 1i1insert-integration station 112. At the insert-

integration station 112, an insert is integrated to the molded
article to manufacture a composite article. The insert-

integration station 112 in cooperation with the mold-moving

assembly 102 forms the insert of the composite article into a

predetermined shape or condition. Once the insert has been

formed, the composite article 1is ejected from the insert-

integration station 112. A technical effect is reduction in

complexity in a system for molding articles having an insert.
o
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For example, the 1nsert-integration station 112 may include

insert-forming operations, such as stamping, punching, bending

and/or hydroforming, etc.

Examples of the types of composite articles than may be
manufactured by the system 100 are: cooling fans used in a
vehicle radiator, a vehicle bumper assembly, a vehicle-running

board, etc, or non-vehicle applications.

According to a variant, the operation of the molding station

110 and of the i1nsert-integration station 112 overlap one
another at least 1n part so that a reduction in cycle time is
achieved. According to another wvariant, operation of the
molding station 110 and of the insert-integration station 112

occur simultaneously or near simultaneously (that is, overlap

of the operations occur concurrently) for Dbest possible

reduction 1n cycle time.

Attached to the mold-moving assembly 102 1s a set of mold
halves (106, 108). The set of mold halves (106, 108) includes
the mold half 106 and the mold half 108. Actuators 111 are used

to stroke or slide the mold-moving assembly 102 along a base

104 toward and away from the molding station 110. Another pair

of actuators similar to the actuators 111 is used but they are

F

hidden 1n this view of the system 100. The mold-moving assembly

102 1includes an actuator (not depicted) that is used to rotate

the mold halves 106, 108 one hundred and eighty degrees between
the stations 110, 112.

I'he molding station 110 uses a group of mold halves (106, 108,
114) to mold articles by alternately uéing the combination of
mold halves (106, 114) or the combination of mold halves (108,
114) . The group of mold halves (106, 108, 114) shares at least
one mold half that is common with the set of mold halves (106,
108) . The mold half 114 is attached to a stationary platen 116.

An 1njection unit 118 is used to prepare and deliver a molding
material to the molding station 110. The molding material may

be a plastic-based resin, a plastic-based resin in combination

with a reinforcement (such as fibers), a metallic alloy (such
$
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as magnesium) or a metallic alloy in combination with a

reinforcement (such as a ceramic powder).

The actuators 111 are actuated to stroke the mold-moving
assembly 102 toward the stationary platen 116 so that the mold
halves 106, 114 are closed against each other. Then the mold

halves 106, 114 are clamped up. The process for clamping up
mold halves 1is explained below. Then the injection wunit 118
delivers the molding material into a mold cavity defined by the
mold halves 106, 114 (that are closed and clamped against each
other) to mold a molded article 120. The article 120 1is
retained by the mold half 106 once the mold halves 1060, 114 are

made to break apart from each other. The process for breaking

apart the mold halves will be explained below. Once the mold
halves 106, 114 are broken apart, the actuators 111 stroke the

mold moving assembly 102 away from the stationary platen 116 so
that the mold halves 106, 114 become spaced apart from each
other. The mold-moving assembly 102 will then be actuated to
rotate the mold half 106 away from the molding station 110 and

over to the insert-integration station 112, and will then be

Lk

actuated to rotate the mold half 108 away from the 1insert-

integration station 112 and over to the molding station 110.

An insert-delivery assembly 126 will be actuated to deliver an
insert to the insert-integration station 112, and then be
actuated to position the insert proximate to the molded article

that is releasably retained by the mold half 108. The mold half

108 will then be actuated to retain the insert proximate to the

molded article. Preferably, the insert 1ncludes flanges that

engage the molded article retained by the mold half 108. The

flanges are not depicted in FIG. 1A but they are depicted 1n

FIG. 2C. It will be appreciated that other types of features on

the insert may be used in place of the flange, such as a rib

extending form the insert, a groove formed by the insert, etc.
Once the 1insert is positioned proximate to the molded article,

the insert will be formed in the insert-integration station 110

so that a composite article 128 1is manufactured (as explained

below), and the article 128 will 1include the 1nsert and the

molded article.
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The 1insert-integration station 112 uses a collection of mold
halves (106, 108, 122) to form the 1insert of the composite
article 128 that 1s retained by the mold half 108. The station
112 alternately uses the combination of mold halves (106, 122)
and the combination of mold halves (108, 122) to form the

insert of the composite article 128. The collection of mold
halves (106, 108, 122) shares are least one mold half that 1is
common with the set of mold halves (106, 108). A mold half 122
1s attached to a movable platen 124. An actuator 109 1s used to

stroke or to linearly translate the movable platen 124 along

the base 104 toward and away from the mold-moving assembly 102
so that the mold halves 108, 122 may be opened and closed.

Another actuator similar to the actuator 109 1s also used but

1t 1s hidden 1n this wview of the system 100. Tie bars 103

extend from the stationary platen 116, through the movable
platen 124 and over to a tie-bar support assembly 105. Another

P

pair of tie bars 1s used but they are hidden behind the tie

bars 103 in thils view. The tie-bar support assembly 105 is used

to prevent the tie bars 103 from sagging. It will  Dbe
apprecliated that the tie-bar-support assembly 105 1is optional,
and that the tie bars 103 may extend and sag a little and not
require support. Once the actuator 109 strokes the movable
platen 124 toward the mold-moving assembly 102, the mold halves

108, 122 Dbecome closed against one another. Then a clamping

mechanism 138 1s actuated to apply a clamping force via the tie
pars 103 to clamp the mold halves 108, 122 together. Now the

1insert (that 1s 1ntegrated to the molded article) may be

formed. Preferably, the 1nsert 1includes a metallic component

and the process for forming the 1nsert 1s a hydro-forming

process. Alternatively, the process of closing and/or clamping

the mold halves 108, 122 relative to each other causes the

insert to be formed.

In the station 112, forming of the insert may occur in several

ways: (1) the mold halves are closed and then the i1insert is
formed; (11) the 1insert 1s formed while the mold halves are
being made to close against each other; (iii1) the insert 1is

formed prior to the mold halves being made to close; (iv) the

mold halves are used 1n the process of forming the insert;
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n

and/or (v) the mold halves are not used in the process of

forming the insert.

The clamping mechanism 138 1is located in the movable platen
124. The clamping mechanism 138 is used to apply a clamping
force to the tie bars 103 so that the mold halves 106, 114, and
the mold halves 108, 122 may be clamped up once they are closed

together relative to each other. The clamping mechanism 138 1is

also used to apply a mold-break force to break apart mold
halves that were formerly clamped together. The clamping
mechanism 138 includes, for example, a pineapple-type clamping
mechanism as known in the art. Other types of clamps (non-

pineapple type) may be used in the system 100.

After the 1nsert has been integrated to the molded article in
the station 112, the actuators 111 are actuated to move the
mold-moving assembly 102 toward the stationary platen 116 so
that the mold halves 106, 114 are closed together, and the
actuator 109 1s actuated to move the platen 124 toward the
mold-moving assembly 102 so that the mold halves 108, 122 are

closed together. Once the mold halves are closed together, the

clamping assembly 138 applies a clamping force to the tie bars
103 which act to clamp up the mold halves. Once clamped up, the
mold halves 106, 114 are used to mold the molded article 120

(as previously described), and the mold halves 108, 122 are

used to form or to shape the insert attached to a molded

article to manufacture the composite article 128. Once the

composite article 128 is manufactured and the molded article

120 1s molded, the clamping assembly 138 is actuated to remove

the clamping force and is then actuated to apply a mold break

force that breaks mold halves apart from each other. Then the

actuator 109 1s actuated to move the platen 124 away from the
mold-moving assembly 102, while the actuators 111 are actuated

to move the mold-moving assembly 102 away from the platen 116.

In this way the mold halves 106, 114 are separated from each
other (while the mold half 106 releasably retains the molded
article 120), and the mold halves 108, 122 are separated from
each other (while the mold half 108 releasably retains the

article 128). Once mold halves are separated, the composite

article 128 1is ejected (or released) from the mold half 108.
9
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Then the mold-moving assembly 102 is actuated to rotate the
mold halves 106, 108 one hundred and eighty degrees so that the
mold half 108 then faces the mold half 114 and the mold half
106 then faces the mold half 122, and in effect the molded

article 120 is moved from the station 110 over to the station
112.

FIG. 1B depicts a second phase of the cycle of the system 100.
The actuator 109 actuates to translate the movable platen 124
away from the mold-moving assembly 102 so that the mold half
122 becomes spaced apart from the mold half 108 and the mold

half 108 actuatably releases the composite article 128 from the

insert-integration station 112. The insert-delivery assembly
126 1s ready to supply another insert 130 to the insert-
integration station 112. The actuator 111 1is actuated to

translate the mold-moving assembly 102 away from the mold half

114 so that the mold half 106 may then become spaced apart from

the mold half 114. The mold half 106 releasably retains the
molded article 120.

"

FIG. 1C depicts a third phase of the cycle of the system 100.
The mold-moving assembly 102 is actuated to rotate the mold

”

half 106 from the molding station 110 over to the insert-

integration station 112 so that the mold half 106 may become

F

positioned to cooperate with the mold half 122. The mold-moving

assembly 102 also rotates the mold half 108 from the insert-

integration station 112 over to the molding station 110 so that

the mold half 108 may become positioned to cooperate with the
mold half 114.

FIG. 1D depicts a fourth phase of the cycle of the system 100.
The mold half 108 is now positioned to face the mold half 114

in the molding station 110. A new molded article is molded once
the mold halves 108, 114 are actuated to become closed and

clamped against each other. The mold half 106, which is shown

retaining the molded article 120, is now positioned to face the

mold half 122 in the insert-integration station 112 so that the
insert 130 may become integrated with the molded article 120.
The 1insert-delivery assembly 126 places the insert 130 within

the 1insert-integration station 112 and then engages the insert
10
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130 to the molded article 120. A new composite article 1is

manufactured once the mold halves 106, 122 are actuated to

become closed and clamped against each other so that the 1nsert
130 (that 1s 1ntegrated to the article 120) may be formed.

Integration of an 1nsert with a molded article 1s explained

below with reference to FIGS. 2A to 2F.

FIG. 2A 1s a side view of the mold halves 106, 114 that are
closed against each other and clamped up so that the mold
halves define the molding cavity. The molding material 1s
injected into the mold cavity to mold the molded article 120 1in
the molding station 110 of the system 100. The description of
the mold half 106 1s equally applicable to the mold half 108.

Preferably, the molded article 120 1s molded to have a

passageway that passes through the molded article 120.

An insert (depicted in FIGS. 2C and 2D) will be made to enter

the passageway of the molded article 120 at least 1in part and

engage with the molded article 120. Preferably the 1insert
attaches to a peripheral edge along the passageway of the
molded article 120.

The mold half 106 includes mold 1nserts 132 that are actuatably
slidable within the mold half 106. In a molding position, the
mold Iinserts 132 will be actuated
that will be used to mold or shape the molded article 120.
After the molded article 120 1s molded, the mold halves 106 and
114 will be separated from each other. Once the mold half 106

A

forwardly to form the cavity

1s moved 1nto the insert-integratlion station 112, the mold

inserts 132 will be translated away from the molded article 120
so that the insert 130 may be 1integrated with the molded
article 120. Preferably, the mold half 106 includes a hydro-
forming fluid line 134 that will be used to transport a hydro-
forming fluid 1into the hollow body of insert 130 so that the

hydro-forming fluid may be used to hydro-form the 1nsert (the

insert 1includes a hollow body for example). According to a

variant, the flange of the i1nsert may be made during a forming

process 1nitliated in the station 112.

11
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FIGS. 2B, 2C and 2D are side elevation views of the mold half

106 that 1s rotated and placed 1in the 1nsert-integration
station 112 of the system 100 of FIG. 1A.

1

FIG. 2B depicts the mold half 106 as a core half. The mold half

M—

106 releasably retains the mold article 120 (by mechanisms not

depicted). The mold inserts 132 have been retracted to expose

-

protruding flanges of the molded article 120. Other

features

are contemplated, such as lip, recess, clip, fastener, etc.

FIG. 2C depicts the insert 130 delivered by the insert-delivery
assembly 126 (not depicted in FIG. 2C) to a position that 1s
proximate to the article 120 retained by the mold half 106.
Preferably, the insert 130 includes a hollow metallic body. The
insert 130 includes flanges 136 that are used to engage the
flanges of the molded article 120. The 1nsert 130 1ncludes an

orifice that is to be connected to the hydro-forming fluid line
134.

FIG. 2D depicts the flanges of the 1nsert 130 positioned
proximate to the flange of the molded article 120. The mold

half 106 includes a gripping mechanism (not depicted) for
gripping and retaining the insert 130 proximate to the article
120. The insert-delivery assembly 126 (not depilicted in FIG. 2D)
positioned the insert 130 proximate to the molded article 120,
and then the gripping mechanism of the mold half 106 was
actuated to retain the 1nsert 130 proximate to the article 120.
A vacuum line ({(not depicted) may be used to releasably retain
the insert 130 and/or the article 120 against the mold half
106. Alternatively, an electromagnet (not depicted) may be used
to retain and hold the 1insert 130 against the mold half 1060.
Alternatively, a mechanical gripper (not depicted) may be used
to grab and to releasably retain the insert 130 and/or the
article 120 agalnst the mold half 106.

FIG. 2E 1s a side view of the mold halves 106, 122 that are

placed 1in a position to form the 1insert 130 1n the 1nsert-

integration station 112. The mold halves 106, 122 are closed

and clamped against each other. A pressurized hydro-forming

fluid is introduced into an interior cavity of the insert 130
12
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(via the fluid line 134 that now fluidly communicates with the

interior of the 1insert 130), and 1n response the 1nsert 130

becomes deformed to conform to the mold surfaces that surround
the insert 130. Alternatively, 1f the pressure of the hydro-

forming fluid 1s controlled carefully, the 1nsert 130 1is

.
o

deformed sufficiently to engage the flanges of the molded

article 120 and to conform to at least some of the mold

surfaces while the 1nsert 130 remalins spaced apart from other

mold surfaces at least 1n part. The degree of control exercised

depends on the desired shape of the composite article 128. In

P

some configurations a cross sectional strength of the plastic

portion in the flange area may not be strong enough to resist

forces applied by deformation of a metallic 1insert and the

flange may collapse, whereas 1n other configurations the flange

may be strong enough to resist modest deformation forces

sufficiently enough to be able to form a mechanical engagement

with the flanges on the 1insert 130 as the insert 130 deforms

during the hydro-forming process.

F

FIG. 2F is a side elevation view of the composite article 128

manufactured by the system 100. The composite article 1includes
the molded article 120 and the formed insert 130.

According to a variant, the mold-moving assembly 102 translates
mold halves 106, 108 along a vertically-aligned axilis. According
to another variant, the mold-moving assembly 102 translates the

mold halves 106, 108 along a horizontally-aligned axis.

"

According to a variant, the mold half 1060 1s a core-type mold.
According to another wvariant, the mold half 106 1s a cavity-

type mold. According to a variant, the mold half 108 1s a core-

type mold. According to another wvariant, the mold half 108 is a

cavity—-type mold.

FIG. 3 1is a block schematic diagram of an article of

manufacture 300 for directing a data processing system 302 to
control the system 100 of FIG. 1A. The system 100 1s

operatively connectable to the data processing system 302. The

article of manufacture 300 1includes a data processing system

usable medium 304 embodying one or more 1nstructlions 3060
13
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executable by the data processing system 302. The one or more
instructions 306 1ncludes 1nstructions for directing the data
processing system to direct a mold-moving assembly 102 to move
a molded article 120 between a molding station 110 and an
insert-integration station 112.The article of manufacture 300
may be a magnetic disk, an optical disk, a hard drive or RAM
(Random Access Memory). The article of manufacture 300 may also
be a signal that carries the one or more 1instructions over a

network, such as the Internet, to the data processing system
302.

The one or more 1instructions 306 also 1i1includes, but 1s not

limited to, the following in no particular order:

instructions for directing the data processing system to
direct the 1nsert-integration station 112 to 1ntegrate an

insert 130 at least in part with the molded article 120, and

instructions for directing the data processing system to
direct the molding station 110 to mold the molded article 120;

instructions for directing the data processing system to
direct the 1insert-integration station 112 to 1ntegrate an
insert 130 at least in part with the molded article 120, the
insert-integration station 112 configured to cooperate with

the set of mold halves 106, 108;

instructions for directing the data processing system to

direct the mold-moving assembly 102 to move a set of mold
halves 106, 108 between the 1nsert-integration station 112

and the molding station 110;

instructions for directing the data processing system to
direct the 1nsert-integration station 112 to 1ntegrate the
insert 130 at least 1in part with the molded article 120, the

insert-integration station 112 including a group of mold

halves 106, 108, 114 configured to cooperate with the set of
mold halves 106, 108;

instructions for directing the data processing system to
direct the molding station 110 to mold the molded article 120,
the molding station 110 configured to cooperate with the set
of mold halves 106, 108;

instructions for directing the data processing system to

direct the molding station 110 to mold the molded article 120,

the molding station 110 configured to include a collection of
14
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mold halves 106, 108, 122 that are configured to cooperate
with the set of mold halves 106, 108;

instructions for directing the data processing system to

direct the mold-moving assembly 102 to rotate a set of mold
halves 106, 108 between the 1nsert-lntegration station 112
and the molding station 110;

instructions for directing the data processing system to
direct the mold-moving assembly 102 to linearly translate a
set of mold halves 106, 108 between the 1nsert-integration
station 112 and the molding station 110;

instructions for directing the data processing system to

direct a retaining structure to releasably retain the 1insert

130, the retaining structure configured to cooperate with the
set of mold halves 106, 108; and
instructions for directing the data processing system to

direct the 1insert-integration station 112 to hydro-form a

metallic component of the insert 130 at least in part.

The description of the exemplary embodiments provides examples
of the present 1nvention, and these examples do not limit the
scope of the present invention. It 1s understood that the

P

scope of the present invention 1s limited by the claims. The

concepts described above may be adapted for specific conditions
and/or functions, and may be further extended to a wvariety of
other applications that are within the scope of the present

invention. Having thus described the exemplary embodiments, 1t

will be apparent that modifications and enhancements are

possible without departing from the concepts as described.

Therefore, what 1s to be protected by way of letters patent are

limited only by the scope of the following claims:

15
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WHAT 1S CLAIMED IS:

1. A system, comprising:

a mold-moving assembly being cooperative with a molding station
and an insert-integration station, '

the molding station and the mold-moving assembly being
cooperative to mold a molded article,

the mold-moving assembly bei'ng configured to move the molded
article from the molding station over to the insert-integration station,

the insert-integration station being configured to integrate an insert o
the molded article to manufacture a composite article, the composite article
being the insert integrated with the molded article, and

the insert-integration station being cooperative with the mold-moving
assembly {o form, at least in part, the insert of the composite article, and
once the insert has been formed, the composite articie is ejected from the

insert-integration station.

2. The system of claim 1, wherein:
operation of the molding station and operation of the insert-
integration station overlap one another at least in part to reduce cycle time.

3. The system of claim 1, wherein:
the insert-integration station is configured to integrate the insert at
least in part with the molded article, and wherein the molding station is

configured to mold the molded arficle.

4. The system of claim 1, wherein:
the mold-moving assembly is configured to move a set of mold
halves between the insert-integration sfation and the molding station, and
wherein the set of mold halves is configured to cooperate with the insert-
integration station to integrate the insert at least in part with the molded

article.

16
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5. The system of claim 1, wherein:

' the mold-moving assembly is configured to move a set of mold
halves between the insert-integration station and the molding station, and
wherein the insert-integration station includes a group of mold halves
configured to cooperate with the set of mold halves to integrate the insert at
least in part with the molded article.

6. The system of claim 1, wherein:
the mold-moving assembly is co’nﬁgured to move a set of mold
halves between the insert-integration station and the molding station, and
wherein the set of mold halves is configured to cooperate with the molding
station to mold the molded article.

7. The system of claim 1, wherein:
the mold-moving assembly is configured to move a set of mold
halves between the insert-integration station and the molding station, and
wherein the molding station includes a collection of mold halves configured
to cooperate with the set of mold halves to mold the molded article.

8. The system of claim 1, wherein:
the mold-moving assembly is configured to rotate a set of mold
halves between the insert-integration station and the molding station.

9. The system of claim 1, wherein:
the mold-moving assembily is configured to linearly transiate a set of
_ mold halves between the insert-integration station and the molding station.

'10. The system of claim 1, wherein:

the mold-moving assembly is configured to move a set of mold
halves between the inseri-integration station to the molding station, and
wherein the set of mold halves includes a retaining structure configured to

L7
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releasably retain the insert.

11. The system of claim 1, wherein:

the insert includes a metallic component, and wherein the insert-
integration station is configured to hydro-form the metallic component of
the insert at least in part.

12. A system, comprising:

an insert-integration station configured to cooperate with a mold-
moving assembly,

the mold-moving assembly being cooperative with a molding station
and the insert-integration station, '

the molding station and the mold-moving assembly being
cooperative to mold a molded article,

the mold-moving assembly being configured to move the molded
article from the molding station over to the insert-integration station,

the insert-integration station being configured to integrate an insert to
the molded article to manufacture a composite article, the composite article
being the insert integrated with the molded article, and

the insert-integration station being cooperative with the mold-moving
assembly to form, at least in part, the insert of the composite article, and
once the insert has been formed, the composite article is ejected from the
insert-integration station.

13. A system, comprising:

a mold half of a group of mold halves configured to cooperate
with an insert-integfation station, the insert-integration station configured to
cooperate with a mold-moving assembly,

the mold-moving assembly being cooperative with a molding station
and the insert-integration station.

the molding station and the mold-moving assembly being
cooperative to mold a molded article,

18
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the mold-moving assembly being configured to move the molded
article from the molding station over to the insert-integration station,

the insert-integration station being configured to integrate an insert to
the molded article to manufacture a composite article, the composite article
being the insert integrated with the molded article, and

the insert-integration station being cooperative with the mold-moving
assembly to form, at least in part, the insert of the composite article, and
once the insert has been formed, the composite article is ejected from the
iInsert-integration station.

14. A system, comprising:

a molding station configured to cooperate with a mold-moving
assembly,

the mold-moving assembly being cobperative with the molding
station and an insert-integration station,

the molding station and the mold-moving assembly being
cooperative to mold a molded articie, '

.the mold-moving assembly being configured to move the molided
article from the molding station over to the insert-integration station,

the insert-integration station being configured to integrate an insertto

the molded article to manufacture a composite article, the composite article
being the insert integrated with the molded article, and

the insert-integration station being cooperative with the mold-moving
assembly to form, at least in part, the insert of the com'posite article, and

once the insert has been formed, the composite article is ejected from the
insert-integration station.

15. A system, comprising:

a mold half of a collection of mold halves configured to cooperate
with a molding station, the molding station configured to cooperate with a
mold-moving assembly,

the mold-moving assembly being cooperative with an insert-

19
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integration station,

the molding station and the mold-moving assembly being
cooperative to mold a molded article,

the mold-moving assembly being configured to move the molded
article from the molding station over to the insert-integration station,

the insert-integration station being configured {o integrate an insert to
the molded article to manufacture a composite article, the composite article
being the insert integrated with the molded article, and

the insert-integration station being cooperative with the mold-moving
assembly to form, at least in part, the insert of the composite article, and
once the insert has been formed, the composite article is ejected from the
insert-integration station.

16. An article of manufacture for directing a data processing system to control a
molding system operatively connectable to the data processing system, the
article of manufacture comprising:

a data processing system usable medium e-mbodying one or more
instructions executable by the data processing system, the data processing
system usable medium being a memory device having the one or more
Instructions, and the one or more instructions including:

instructions for directing the data processing system' to direct a mold-
moving assembly to: '

cooperate with a molding station and an insert-integration station,

the molding station and the mold-moving assembly being
cooperative to mold a molded article,

the mold-moving assembly being configured to move the molded
article from the molding station over to the insert-integration station,
the insert-integration station being configured to integrate an insert to
the molded article to manufacture a composite article, the composite article
being the insert integrated with fhe moided article, and
. the insert-integration station being cooperative with the mold-moving
assembly to form, at least in pant, the insert of the composite article, and

20
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once the insert has been formed, the composite article is ejected from the

insert-integration station.

17. A system, comprising:
5 a molding station;
an in_sert-integration station; and '
a mold-moving assembly being cooperative with the molding station
and the insert-integration station,
the molding station and the mold-moving assembly being
10 cooperative to mold a molded article,
the mold-moving assembly being configured to move the molded
article from the molding station over to the insert-integration station,
the insert-integration station being configured to integrate an insert to
the molded article to manufacture a composite article, the composite article
15 being the insert integrated with the molded article, and
the Insert-integration station being cooperative with the mold-moving
assembly to form, at least in part, the insert of the composite article, and
once the insert has been formed, the composite article is ejected from the
insert-integration station.

21
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