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nished part 32 includes n mold inputs, the method comprises

the steps of (a) providing a mold 10 having n mold stations 24, (b) simultaneously adding a mold input at each mold station 24 to

create a finished part 32 and n - 1 part portions 26 (¢) removing th
station 24, (d) transferring the finished part 32 to a finished part hold
mold station 24, and (e) repeating steps (b) through (d). In the metr

e finished part 32 and each part portion 26 from each mold
ng area 42 and transferring each part portion 26 to a different
od, the step of transferring the finished part to a finished part

holding area and transferring each part portion to a rfifferent mold station is accomplished such that, during steps (b) - (e), each
part portion Is transferred between different mold stations along paths disposed in more than one plane.
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ABSTRACT

A method for preparing a finished part 32 in a mold 10 wherein the {inished part 32
includes n mold inputs, the method comprises the steps of (2) providing a mold 10 having n
mold stations 24, (b) simultancously adding o mold input ot each moid station 24 1o create &
finished part 32 and n - 1 part portions 26 (¢) removing the finished part 32 and each part
portion 26 from each mold station 24, (d) cansferring the finished part 32 to a finished past
holding urea 42 and transferring ¢ach part portion 26 to a different mold station 24, and (¢)
repeating steps (b) through (d). In the method, the step of transferring the finished part to 2
finished part holding area and transferring ench part portion to a different mold station is
accomplished such that, during steps (b) ~ (e), each part portion is tansferred between different
mold stations along paths disposed in more than one plane.
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MOLD AND METHOD FOR MOLDING PARTS
REQUIRING MULTIPLE MOLD INPUTS

This invention relatcs gencrally to molds and molding methods and, more
specifically, to molds and molding methods for manufacturing plastic parts requiring multiple

moid input.

BACKGROUND OF THE INVENTION

Plastic injection molding cquipment, including plastic injection machines and
molds, have been popular for many decades for manufacturing simple plastic devices.

In recent years, various complex injection molding systems have been proposed to
manufacture more complex plastic devices, including devices baving multiple matenals,
devices requiring various mazkings nnd devices asserubled {rom a varicty of individual

components,

Most of the injection molding systems of the prior art are very complex, require o
great deal of space, frequently require multiple plastic injection machines, multiple molds and
frequently require robot-like devices to move components between the several different molds.

Another problem with complex molding systems of the prior art is that such
systems arc incfficicnt, in that they comprise molding stations which are frequently inactive

during the manufacturing process.

Accordingly, there is a need for a mold capable of manufacturing complex plastic

devices which avoid the aforementioned problems in the prnior art.
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The invention satisfies this need. The invention is & method for preparing a
finished pan in 3 moid wherein the finished part includes n mold inputs, the method comprising
the steps of () providing a mold having n mold stations, (b) simultaneously adding a mold
input at each mold station to create a finished part and 1 - ] part portions, (¢) removing the
finished part and each part portion from each mold station, (d) transierring the finished partwa
finished part holding area and transferring each part portion to a different mold station, and (e

repeating steps (b) through (d).

The invention is also a mold capable of carrying out the method of the invention.
Such mold comprises (a) one or more core sides, each core side having & plurahity of core side
mold station portions; (b) one or more cavity sides, sach cavity side having a plerality of cavity

side mold station portions, the one or more core side mold station portions or the one or more

cavity side mold station portions or both the one or more ¢core side mold station portions and
the one or the one or more cavity side mold station portions being movable between (i) a closed
mold position wherein the core side mold station portions are disposed proximate to the cavity
side mold station portions, and (i) an open mold position wherein the core side mold station
portions are spaced apart from the cavity side mold stetion portions, each cavity side mold
station portion being aligned with a core side mold station portion such that, in the ¢losed mold
position each cavity side mold station portion mates with a core side mold station portion to
form & mold station capable of adding a mold input to a part portion disposed within the mold
station; and (¢) one or more transfer mechanisms for transferring the finished part from 2 mold
station to & finished part holding aven and for transferring each part portion from 2 mold station
10 a different mold station, such that, when in the closed mold position, mold inputs can be
simultancously added ar each mold station to a part portion disposed within that mold station.

DRAWINGS

These and other featurcs, aspects and advantages of the present invention will
become bettsr understood with reference to the following description, appended claims and
accompanying drawings where!

* Figures 1-9 illustrate a sequence of steps for the preparation of a part by a first
embodiment of 8 method having features of the invention;
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Figure 10 is a perspective of a part which is formed by the invention:

Figure 11 is an exploded perspective view of the part illestrated in Figure 10;

. Figure 12 is a {irst perspective view of a mold core side and cavity side usefu] in
the preparation of the part illustrated in Figure 10:

Figure 13 is a second perspective view of a mold core side and cavity side vseful in
the preparation of the part Jlustrated in Figure 10;

Figures 14-22 illustrate a sequence of steps for the preparation of the part illustrated

in Figure 10 by a second embodiment of a method having fcm of the invention;
Figure 23 is a perspective of a second part which is formed by the invention;
Figure 24 is an exploded perspective view of the part illstrated in Figure 22; and

Figures 25-33 tliustraite a sequence of steps for the preparation of the part illustrated
in Figure 22 by a third embodiment of 2 method having features of the invention.

DETAILED DESCRIPTION OF THE INVENTION

The following discussion describes in detail one embodiment of the invention and
several variadons of that embodiment. ‘This discussion should not be construed, bowever, 28
limiting the invention to thase parheular embodiments. Practitioners skilied in the art will
recognize numerous other embodiments as well,

The invention is 8 method for preparing a fisished part in 2 mold, wherein the

finished part includes n mold inputs. The invention is also a8 mold capable of carrying out the

method of the tnvention.

The method of the tnvention compriscs the steps of (&) providiog a mold having o
mold stations, (b) simultaneously adding a mold input at cach moid station 10 create a finished
part and n - ] part portions, (c) removing the {inished pnrf and each part portion from cach
mold station, (d) transfesring the finished part 10 & finished part holding area and transferring
cach part portion 10 a different mald station, and (¢) repeating steps (P) through (d).
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In the method of the invention, the step of transferring the finished part to & finished
part holding area and trans{erring each part portion o a different meld station is accomplished
such that, during steps (b) — (¢), cach part portion is transferred between different mold stations
along paths disposed in more than one plane.

The invention is also a mold 10 capable of carrying out the above-described method
of the invention. The mold 10 of the invention compriscs one or more ¢ore sides 12, one or

more cavity sides 14 and one or more transfer mechamsms 16, Several embodiments of the
mold 10 of the invention are illustrated in the drawings.

Each of the one or more eore sides 12 has a plorality of core side mold station

portions 8. Each of the one or more cavity sides 14 has a plurality of cavity side mold station
portions 22, |

The mold 10 1s configured to altematively assume (i) a closed mold position
wherein the core side mold station portions 18 are disposed proximate to the cavity side mold
station portions 22 and (ii) sn open mold position wherein the core side mold station portions
18 are spaced apart from t.ﬁe cavity side moild station portions 22, In the closed mold position,
the one or more core sides 12 and thc one or more cavity sides 14 are both disposed proximate
to & ¢entral plane 20,

The mold 10 can alternatively assume the closed mold position and the open mold

position by making the one or more core sides 12 movable with respect to the one or more
eavity sides 14, by making the one or more cavity sides 14 movable with sespect to the onc or

more core sides 12 or by making both the one or more cavity sides 14 and the one or more core

sides 12 movable with respect to one another. Typically, the hot side of the mold (most often

~ the one or more cavity sides 14) is stationary, while the cold side (most ngnally the one or more

core sides) 12 is movable between the closed mold position and the open mold position. In the
embodiments illustrated in the drawings. however, both the one or more cavity sides 14 and the

one or more core sides 12 are movable with respect to one another.

Each cavity side mold station portion 22 is aligned with a core side mold station
portion 18 such that, in the closed mold position, each cavity side mold station portion 22 mates

with a ¢ore side mold station portien 18 to form a mold station 24 capable of adding a mold
input lo a part portion 26 disposed within that mold station 24. As used in this application, the
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tezm “mold input” is meant to mean a necessary step in the molding process. Mold inputs
include, but are not limited to, material additions, marking, labeling, inserting and cooling.

The one or more transfer mechanisms 16 are capable of transferring a finished pat
32 from a mold station 24 to a finished part holding area 42 and for transferring each part
portion 26 from a mald station 24 to a different mold station 24, such that, when the mold 10 is
in the closed mold position, mold inputs ¢an be simujtaneously added at each mold stahion 24
to 4 part portion 26 disposed within that mold station 24.

- The one or more transfer mechanisms 16 typically travel along linear paths, Most
typically, the one or more transfer mechanjsms 16 travel along Linear paths in paralle] transfer
mechanism planes 28 disposed parallel to the central plane 20 or in perpendicular transfer
mechanism planes 30 disposed perpendicular to the central planc 20, but the one or more
transfer mechanisms 16 can travel along other linear paths as well,

The one or more gansfer mechanisms 16 can also be rotatable about an axis normal
to the cantral plane 20. Typically, the one or more transfer mechanisms 16 comprise at least

two transfer mechanisms 16 which move in linear paths parallel to One another.

The transfer mechanismps 16 can 2lso compﬁ#e one or more stripper plates adapted
for removing part portions 26 from a particular mold station 24, as well as for trapsporting part

 portions 26 between the mold stations 24.

Figures 1-9 {llustrate a sequence of steps in one embodiment of the method of the
invention. Figure 1 illustrates 2 mold 10 of the invention prior to commencernsat of the

method of the invention for creating part 32. Part 32 in this embodiment comprises part porthon

requires the mold 10 having a core side 12, a cavity side 14, a first ramsfer mechanism 16a and
a second transfer mechanism 16b. The core side 12 comprises a first core side mold station
sortion 182 and a scond eore side mold station portion 18b. The first core side mold portion

{8a comprises a first mandrel 34 and the second core side mold station portion 18b comprises a
second mandrel 36. The cavity side 14 comprises a first cavity side mold station portion 22a

and a second cavity side mold station portion 22b. The first core side mold station portion 18a

s aligned with the first cavity side mold station portion 223, and the second core side mold
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station portion 18b is aligned with the second cavity side mold station portion 225, The core
side 12 and the cavity side 14 are disposad on opposite sides of a central plane 20.

In the mold 10 illustrated in Figure 1, the first transfer mechunism 16a is adapted to
move in a first transfer mechanism pasallel plane 28a disposed with the central plane 20, and
the second transfer mechamsm 16b is adapted to move in a sceond paraliel transfer mechanism
plane 28b, also disposed paralle! to the central plane 20. Both the first transfer mechanism 16a
and the second transfer mechanism 16b are 2lso adapted 10 move in a first perpendicular
transfer mechanism plane 30a and a second perperdicular ransfer mechanism plane 30b, both
disposed perpendiculer to the central plane 20.

Figure 2 illostates the initial step in the sequence, wherein the mold 10 isin the
closed mold position. In this configuration, the first core side mold station portion 184 is mated
with the first cavity side mold station postion 224 to form a first mold station 243, The first
transfer mechanism 16a has moved laterally along the first perpendicular transfer mechanism
plane 30, and is disposed ot the first mold station 24a, Alsc in this configuration, the second
core side mold station portion 18b is mated with the second cawity side mold station portion
22b to form a second mold station 24b. The second transfer mechanism 16b has moved
laterally along the second perpendiculer transfer mechanism plane 30b, and is now disposed at
the second mold starion 24b. In the first mold station 24a, a fixst material is shown to be
injected from the first cavity side mold station portion 22a and into the first mold station 24a to
create ap initially-formed first part portion 26 within the first mold station 24a,

Figure 3 illustrates the next step in the sequence, wherein the mold 10 is dispased
again in the open mold position. The first cransfer mechanism 16a aud the second transfer

‘mechanism 16b have moved along the first perpendicular and second perpendicular transfer

mechanism planes 30x and 30b, respectively, to be spaced apm from the core side 12 and from
the cavity side 14, The initially-formed first part portion 26 is shown attached to the first

transfer mechanism 16a.

Figure 4 illustrates the next step in the sequence, wherein the first transfer
mechanism 16a travels within the first paralle! transfer mechanism plane 28a from ts position

opposite the first core side mold station portion 182 towards a position opposite the sccond core

 side mold station portion 18b. Figure 4 also illustrates the second transfer mechanism 16b

wraveling within the second parallel transfer mechanism plane 28b {rom its position opposite the
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second cavity side mold station portion 22b towards a position opposite the fisst cavity side

~ mold station portion 22a.

Figure 5 illustrates the next step in the sequence, wherein the mold 10 is again
disposed in the closed mold position. The first transfer mechanism 164 and the initially-formed
part portion 26a are disposed at the secand mold station 24b, and the (empty) second transfer
mechanism }16b is disposed at the first mold station 244

Figure § illustrates the next step in the sequence, wherein the first material front the
first cavity side mold station portion 22a is again injected into the first mold station 24a to
create a second-formed first part portion 26b, and 2 second mintetial 40 is injected from the
cavity side second mold station porrion 22b into the second mold station 24b. The injection of
the second material 40 into the second mold station 24b co-molds with the inidally-formed first
part portion 26a to form the two-component finished part 32.

Figure 7 illustrates the next siep in the sequence, whersin the mold 10 18 agam
disposed in the open mold position.. At this jusctare in the method, the {inished part 32 is
removed from the {irst transfer mechanism 16a and transferred to a finished part holding area

2. ‘The sccond transfer mechanism 16b, retaining the second-farmed first part portion 26b, is
disposed within the second parallel transfer mechanism plane 23b.

Figures 8 and 9 illustrate the last step in the scquence, wherein the empty first

transfer mechanism 168 moves within the first parallel transfer mechanism plane 28a back to &

position opposite the first core side mold station portion 18a, while the second transfer

mechanism 16b, bearing the second-formed fixst part portion 26b, moves aloag the second
parallel transfer mechanism plane 28b to a position opposite the second core side mold station

~ portion 18h.

Thereafter, the process continues in repeated iterations of the steps illustratad in
Figures 5-9, It will be observed that, once the method of the invention is underway, no mold

station 24 sits idle at any stage of the method.

Figures 12-22 illustrate a sequence of steps for the preparation of a part J2bya
second embhodiment of the method of the invention, As illustrated in Figmm 10 and 11, the

- part 32 has two components, 4 lid 46 and a cap 48.
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Figure 12 illustrates 2 mold 10 nsed in this second embodiment. The mold 10
comprises a core side 12 and a cavity side 14. Figure 12 shows the front side of the core side
12 and the rear side of the cavity side 14, The mold 10 is shown 1 the open mold position. The
core side 12 has 2 {irst core side mold station portion 18a; a second core side mold station
portion 18b and a third core side mold station pertion ] 3.

In Figure 12, a first cold half stripper plate transfer mechanisma 16a 15 shown
disposed at the second core side mold station portion 18b and a second cold half stripper plate
transfer mechanism 16b is shown disposed at the third core side mold station portion 18c¢.

Figure 13 also illustrates the core side 12 and the cavity side 14 illustrated in Figure
12. Figure 13 shows the rear side of the core side 12 and the forward side of the cavity side 14,
The cavity side 14 hos a first cavity side mold station portion 22a, 2 second cavity side mold
station portion 22b and a third cavity side mold station portion 22¢, A first hot half stripper
plate transfer mechanism 16c is shown disposed at the third cavity side mold strtion portion
22¢ and & second hot half stripper plate transfer mechanism 16d is shown disposed at the first
cavity side mold station portion 223,

Figure 14 illustrates the initial step in the sequence of this second embodiment

Figure 14 is a cross-sectiopal side view of the core side 12 when the mold 10 is in the Open
mold position. The core side 12 and the cavity side 14 are disposed an opposite sides of a

- central plane 20.

Figure 15 illustrates the next step in the sequence, wherein the mold is placed in the
closed mold position. A first mold station 24a, a second mold station 24b and a third mold
station 24c are thereby formed. The first mold station 24a is formed at the top of the moid 10,

| the second mold station 24b is formed in the center of the mold 10 and the thixd mold station

24¢ is formed at the bottom of the moid 10.

Figure 15 further illustrates a first material injected into the first mold station 243 10

form an initially-formed cap 48 and a second material is injected into the second mold station
24b 10 form nn'initinlly-fonucd lid 46a. _Bccausc Fipure 15 illestrates the scquence near its

beginning, the third mold station 24¢ 15 empty.

Figure 16 illustrates the next step in the sequence, wherein the mold 10 is placed in
the open mold pdsition. The initially-formed lid 46a is retained on the first cold balf stripper
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plate trensfer mechanism 16a and the initially-formed cap 481 is retained on the second hot half
stripper plate trans{cr mechanism 16d.

Figure 17 illustrates the next step in the sequence, wherein the first cold half
stripper plate transfer mechanism 164 is moved downwardly along a first paraliel transter
mechanism plane 28a and carries the initially-formed lid 462 towards the third core side mold
station portion 18c, the (empty) second cold half stripper plate transfer mechanism 16b moves
upwardly in a sccond parallel transfer mechanism plane 286 towards the secornd core side mold
station portiont 18b, the (empty) first hot half stripper piate transfer mechanism 16¢ moves
upwardly in a third parallel transfer mechanism plane 28¢ towards the first cavity side mold
station portion 184 and the second hot helf stripper plate transfer mechanism 16d moves
downwardly in a founth parallel mansfer mechanism plane 28d and carries the initially-formed
lid 46a towards the third cavity side moid station portion 22¢, Figwre 17 also illustrates a fust

~ Jateral wansfer mechenism plane 28e, a second lateral transfer mechanism plane 281 and & third

lateral wansfer mechanism plage 28g. All four of the transfer mechanisms 16a-164 travel
periodically along one of the three Iateral transfer mechanism planes 28e-28g to reach one of

the mold station portions 18a, 18b, i8¢, 22a, 224 or 22¢.

Figurc 18 illustrates the next step in the sequence, wherein the first cold half
stripper plate transfer roechanism 16a is dispesed opposite the third core side mold station

‘portion 18c and opposite the third cavity side mold station portion 22¢, the second eold half

stripper plate transfer mechanism 16b is disposed opposite the second core side mold station
portias 18b tnd opposite the second cavity side mold station portion 22b, the first hot half
stripper plate transfer mechanism 16¢ is disposed opposite the first core side mold station

- portion 18a and opposize the first cavity side mold station portion 222 and the second hot half

stripper plate transfer mechanism 16d is disposed opposite the third core side mold station
portion 18¢c and the third cavity side mold station portion 22¢.

Figure |9 illustrates the next step in the sequence, wherein the first cold half

stripper plate transfer mechanism 16a is moved along the third perpendicular transfer
mechanisn planc 30g to the third core side mold station portion 18¢c, the second cald half
stripper plate transfer mechanism 16b is moved along the second perpendicular Jateral transfer

‘mechanism plane 307 10 the second core side mold station portion 18b, the first hot balf stripper

plate wransfer mechanism 16¢ is moved along the first perpendicolar wansier mechanism plane
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30¢ to the first cavity side mold station portion 22a and the second hot half stripper plate

transfer mechanism 16d is moved along the third perpendicular transfer mechanism plage 30g
to the third cavity side mold stution portion 22c.

ﬁgum 20 llustrates the next step in the sequence, wherein the mold 10 is placed in
the ¢closed meld position. The second hot half stripper plate, transfer mechanism 16d and the
first cold half stripper plate transfer mechanism 16¢ have been moved to the third mold station
24c, thereby placing the initially-formed eap 482 over the mitially-formed lid 46a. The empty
first hot half stripper plate transfer mechanism 16¢ is disposed in the first mold station 24a, and
the sccond cold half stripper plate transfar mechanism 16b is disposed in the second mold
station 24b. |

Figure 21 iustrates the next step in the sequence, wherein a second-formed cap
48b is formed in the first mold station 24a, a sccond-formed lid 46b is formed in the second
mold station 24b and the combination of the initially-formed cap 48a and imtially-formed lid
46a is shown in the third mold station 24¢. In the third mold station 24¢, a label is applied o
the inftially-formed lid 46a to complete an initially-formed finished part 32a.

Figure 22 iﬁnstmt:s the final step in onc cyele of the sequence, wherein the mald

10 has becn placed in the open mold position. The second-formed cap 48D is shown disposed
within the first cavity side mold station portion 22a. The second-formed lid 46b is shown

disposed in the second core side mold station part 18b. The initially-formed finished part 32a
is shown ejected from the third cavity side mold station portion 22¢ for transfer to a fimished

pan holding area 42.

Thereafter, the process continues in repeated iterations of the steps illustrated in

Figures 17-22, It will again be observed that, once the method of the invention is underway, 80

mold station sits idle at any stage of the method.

Figures 25-32 illustrate a sequence of steps for the preparation of the part 32

 illustrated in Figures 23 and 24 by a third embodiment of the methed of the invent‘ion. AS

{Ilustrated in Figures 23 and 24, the part 32 is a Jouver assembly comprising 2 frame 50, a
frame seal 52, an opening/elosing Jever 54 and four louvers 56, This third embo i
employs three mold stations: 2 first mold station for making the louvers 56, a second moid
station for making the [rames 50 and assembling the Jouvers §6 within the frames S0 and n
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 third mold station for forming the frame seal 52 and the lever 54, and for attaching the frame

seal 52 and the lever 54 to the frame 50 and the louvers 56 to make the comploted part 32,

This third cmbodiment further employs a first spindle-shaped transfer mechanism
582, n second spindle-shaped transfer mechanism 58b, a first frame-shaped transfer mechanism

§8¢ and n second frame-shaped transfer mechanism 584d.

Figure 25 illustrates a first step in (he cycle, wherein the mold 10 is in the open
mold position. Finished louvers 56 are shown attached to the first spindle-shaped transfer
mechanism 58a in a first cavity sids mold station portion 22a. Finished louvers 56 assembled
within a finished frame 50 arc shown disposed in a second cavity side mold station portion 22b.
The finished louvers 56 within the finished frame 50 axe attsched to the second spindle-shaped
transfer mechanism 58b, tad the finished frarne 50 is attached to the first frame-shaped transfer
mechanism 58¢, A finished product 32 is shown attached to the second frame-shaped transfer
mecchanism 58d within a third cavity side mold station position 22¢.

Figure 26 illustrates the next step in the eycle, wherein the finished part 32 is
removed from the sccond frame-shaped trrasfer mechanism 584 in the third cavity side mold
station portion 22c for transfer to a finished part holding area 42,

Figure 27 illustrates the next step in the sequence, In Figure 27, the first spmdle-
shaped transfer mechanism S84 is shown moving away from the first ¢avity side mold station

reansfer mechanism 58b are shown moved laterally away from the second cavity side mold
station portion 22b, Finally, the empty second frame-shaped transfer mechanism 53d is shown

maved laterally away from the third eavity side mold station portion 22¢,

Figure 28 illustrates the next step in the sequence. In Figure 28, the first frame-
shaped transfer mechanism 58c is shown moving away {rom the second spindle-shaped n-ans_fer
mechanism 58b, Figure 28 also illustrates the sccond frame-shaped transfer mechanism 584

" moving in paralle] with the central plane 20 to a position opposite the second cavity mold

station portion 22b.

Figure 29 illustrates the next step in the sequence. In Figure 29, the second frame-
shoped transfer mechanism 58d is shown moved away from the ceatral plane 20 into the second
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cavity sid¢ moki station portion 28b. Figure 29 also illustrates the first frame-shaped transfer
mechanism 58¢ disposed opposite the third cavity side mold station portion 2.2c,

Figure 30 illustrates the next step in the sequence. Figure 30 iBustrates the first
frame-shaped transfer mechanism 58c disposed within the third cavity side mold station portion
22¢ and the first spindle-shaped transfer mechanism 58a aligned with and moving towards the
second cavity side mold station portion 22b. Figure 30 also illustrates the second spiqd!ev
shaped transfer mechanism 58b moving upwardly in parallel with the central plape 20t0 2
position oppasite the first cavity side mold station portion 22a,

~ Figure 31 illustrates the next step in the cycle. Figure 31 illustrates the second
spindle-shaped transfer mechanism 58b disposed within the first cavity side mold station

portion 22a, the second frame-shaped transfer mechanism 58d disposed within the second
cavity side mold station portion 22b and the finished louvers 56 attached to the fixst spindle-

shaped transfer mechanism 58a disposed within the second cavity side mold station portion
22b,

Figure 32 iNustrates the closure of the mold 10 to produce the frame seal 52 and the
Jever 54 within the third mold station 24c and to attach the frame seal 52 and the lever 54 to the

frame 50. At the same time, new louvers 56 are produced in the {irst mold station 24a and o
new frame 50 is produced within the second mold station 24b and assembled with new louvers

56.

| Thereafter, steps illustrated in Figures 25-32 are sequentially repeated until
sufficient finished parts 32 have been produced. Once again it will be observed that, once the
method is underway, no mold station sits idle at any stage of the method.

Fipures 25-32 illustrate the preparation of the part 32 by a mold having the first
cavity side mold station portion 22a disposed directly above the second cavity side mold station
portion 22b and the third cavity side mold station portion 22¢ disposed immediately to the right
of the second cavity mold station portion 22b, Figure 33 iflustrates an alternative moid for the

preparation of the pant 32, wherein the first cavity side mold station partion 22a is disposed to

the left of the second cavity mold station portion 22b, but separated therefrom by 2 sepuration
space 60. |
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In the embodiment lustrated in Figure 33, the first spindle-shaped transfer
mechanism 58a and the second spindle-shaped transfer mechagism 58b are disposed on
opposite sides of a hub 62. The hub 62 is attached to an axle 64 which prooudes through the
cavity side 14 at the separation space 60 and perpendicular to the central plage 20, The axle 64
is rotatable and axially movable to atlow the hub to altematively move closer (o the cavity side

14 or furthet spaced apart from the cavity side 14. The hub 64 is sized and dimensioned 3o that
the first spindle-shaped transfer mechanism 58a and the second spindle-shaped transfer

mechanism 58b are altermatively aligned with and can be disposed mto the first cavity mold
station portion 22a and the second cavity mold station portion 22b.

In the embodiment lvstmted in Figure 33, the first frame-shaped transfer
mechanism 58¢ and the second frame-shaped transfer mechanism 58d are disposed and operate
in a fashion sinular to that which is illustrated in Figures 25.32.

As can be seen from the forepaing, the transfer mechanisms 16 are configured to
transfer each pert portion 26 between different mold stations 24 along paths disposed w more
than one plane.

As can be appreciated by those of skill in the art, the invention allows the
transporting of product to multiple stages within the manufacturing process, Transport
mechanisms move in sequence through muitiple stations of process and then retum to their
originnl positions. Multiple transport mechanisms are used so that there is product at each
station (Le., no station is ever idle). This is all accomplished by mechanisms typically traveling
in different planes or rotating in a way hat they do not interfere with one another. Transport
mechanisms can be aranged in multiple directions or multiple rotations, This allows the
mechanisms to move product in multiple directions or to rotate parts.

The invention provides a mold hnving x much smailer footprint than complex
molding systems of the prior art. The invention allows both the cavity sides and the core sides
of the mold to reverse positions as the product changes position. The invention can bo used {0
transfer parts on cores. The invention allows for parts 1o be cooled at stages within the process.
The invention allows for parts o be stamped or labeled within the masfacturing process, The
inveation allows for the assembly of complex parts made up of mujtpie part componeats. |
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IIaving thus dcsan the tavention, it should be apparent that numerous structural
modifications and adaptations may be resorted to without departing from the scope and fair
meaning of the instunt mvention &s set forth hereinabove and as described hercinbolow by the
claims,
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What 1s claimed 1s:
1. A method for preparing a finished part in a mold wherein the finished part includes n
mold inputs, the method comprising the steps of:

(a) providing a mold having n mold stations;

(b) simultaneously adding a mold input at each mold station to create a finished
part and n - | part portions;

(©) removing the finished part and each part portion from each mold station;

(d) transferring the finished part to a finished part holding area and
transferring each part portion to a different mold station; and

(e) repeating steps (b) through (d);

wherein the step of transferring the finished part to a finished part holding area and
transferring each part portion to a different mold station is accomplished such that, during steps (b) -
(¢), each part portion is transferred between different mold stations along paths disposed in

more than one plane.

2. The method of claim I wherein the step of transferring the finished part to a finished part
holding area and transferring each part portion to a different mold station is accomplished by one

or more transfer mechanisms traveling along linear paths.

3. The method of claim 1 wherein the step of transferring the finished patt to a finished part
holding area and transferring each part portion to a different mold station is accomplished by one or

more transfer mechanisms traveling along a plurality of linear paths.

4. A mold for preparing a finished part wherein the finished part includes n mold
inputs, the mold comprising:

(a) one or more core sides, each core side having a plurality of core side mold
station portions;

(b) one or more cavity sides, each cavity side having a plurality of cavity side mold

station portions, the one or more core side mold station portions or the one or more cavity side mold



CA 02862883 2016-01-14

16

station portions or both the one or more core side mold station portions and the one or more cavity side
mold station portions being movable between (i) a closed mold position wherein the core side mold
station portions are disposed proximate to the cavity side mold station portions, and (i1) an open
mold position wherein the core side mold station portions are spaced apart from the cavity side
mold station portions, each cavity side mold station portion being aligned with a core side mold
station portion such that, in the closed mold position each cavity side mold station portion mates with
a core side mold station portion to form a mold station capable of adding a mold input to a part
portion disposed within the mold station; and

(c) one or more transfer mechanisms for transferring the finished part from a mold station to
a finished part holding area and for transferring each part portion from a mold station to a different
mold station, such that (1) the one or more transfer mechanisms transfer each part portion between
different mold stations along paths disposed in more than one plane, and (i1) when in the closed mold
position, mold inputs can be simultaneously added at each mold station to a part portion disposed

within that mold station.

5. The mold of claim 4 wherein the one or more transfer mechanisms travel along

linear paths.

6. The mold of claim 4 wherein the step of transferring the finished part to a finished part
holding area and transferring each part portion to a different mold station is accomplished by one or

more transfer mechanisms traveling along a plurality of linear paths.

7. The mold of claim 4 wherein in the closed mold position, both the core side and the cavity
side are disposed proximate to a central plane, and wherein the one or more transfer mechanisms travel

along linear or rotary paths in planes paraliel to the central plane.

8. The mold of claim 4 wherein in the closed mold position, both the core side and the

cavity side are disposed proximate to a central plane, and wherein the one or more transter

mechanisms travel in linear paths in planes parallel to and perpendicular to the central plane.
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0. The mold of claim 4 wherein the one or more transfer mechanisms comprise at least two

transfer mechanisms which move in linear paths parallel to one another.
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