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This invention relates to a mold, molding assemblies and molding processes.

In particular, this invention relates to molding process for the making of
containers, typically bottles by blow molding extrusion or vacuum extrusion

or reduced pressure molding.

In accordance with another aspect of the invention, the invention relates to a

mold for carrying out the molding process of this invention.

Hitherto, it is possible to make only a single tier having an array of filled
containers in the conventional form filled molding process using a

conventional mold.

OBJECTS OF THE INVENTION
An object of this invention is to produce a two tier array of filled containers,

which to the knowledge of the inventor is unknown in the prior art.

According to one aspect of this invention there is provided a mold for molding
two tiers of containers each tier containing an array having at least one
container in the array, said mold comprising |

i. a lower tier main mold and an upper tier main mold located operatively
above said lower tier main mold; said main molds being in two separate
halves and displaceable from a normally open configuration to an operative
closed configuration along a vertical axis; each of said main molds defining at
least one cavity for forming bodies from a parison, of at least one container in
said upper and one container in said lower tier respectively in the closed

configuration of said main molds; said upper tier main mold further defining



WO 2007/086081 PCT/IN2007/000033

at least one cavity complementary to the cavity in said lower tier main mold
for defining and forming of the neck region of the body of the at least one
container formed in the lower tier main mold and sealing the said lower tier
formed container in the operative closed configuration of the upper tier main
mold;

ii. a head mold located operatively above said upper tier main mold, said head
mold adapted to be displaced from a normally open and parted configuration
to a closed configuration in which the two halves of the head mold close to
form a neck region for the body of the containers formed in the cavity of said
upper tier main mold and seal the so formed container/s;

iii. a parison holder having at least one cavity for locating and holding at
Jeast one parison for forming at least one set of upper and lower tier containers
along said vertical axis and spanning the said main molds and the head mold;
and |

iv. back plates for moveably holding said main molds, head mold and parison

holder in relation to each other;

According to another aspect of this invention there is provided a molding
assembly for molding two tiers of containers each tier containing an array
having at least one container in the array, said assembly 001nprisiﬁg

{I} amold as described in accordance with the first aspect;

{II} at least one filling nozzle located above the mold and in alignment with
the cavities in the upper and lower tier main molds and the cavities of the head
mold and parison holder said nozzle displaceable along said vertical axis, in
an extended, partially retracted and fully retracted configuration along said

vertical axis for filling formed lower tier container/s, filling formed upper tier

o
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container/s and for enabling sealing of the formed and filled upper tier
container/s respectively in each of said configurations; and

{IIT} means for sequentially closing the lower tier main mold; upper tier main
mold and head mold and for extending and retracting said nozzle/s to form ,

fill and seal said lower and upper tier container/s.

In accordance with a further aspect of this invention there is provided a
process for molding two tiers of containers each tier containing an array
having at least one container in the array, said process comprising the
following steps |

a. providing a mold as claimed in claim 1 having upper and lower tier
main molds and a head mold;

b. providing a molding assembly as claimed in claim 2 having
controllably extendable and retractable nozzle/s;

c. forming a parison by extrusion;

d. locating said formed parison to span cavities of said open main molds
and said open head mold,

e. closing said lower tier main mold and forming a body of a lower tier
container from the segment of the parison in the cavity of said lower
tier main mold;

f. extending said nozzle into said formed body of lower tier container;

g. coritrollably discharging material from nozzle into said body of lower
tier container;

h. partially retracting said nozzle from said lower tier container to locate
it about the cavity in the head mold;

i. closing said upper tier main mold to (i) form, from the segment of

parison lying in lower region of wupper tier main mold in

o
b



WO 2007/086081 PCT/IN2007/000033

communication with lower tier main mold cavity a neck region for the
lower tier container and sealing said formed lower tier container (ii) to
form, ‘from the segment of the parison in the upper cavity of the
upper tier main mold the body for the upper tier container;

j. controllably discharging material from nozzle into said body of upper
tier container; |

k. retracting said nozzle from said head mold and completely out of said
mold;

1. closing said head mold to form, from the segment of parison lying in
said head mold cavity, a neck region for the upper tier container and
sealing said formed upper tier container;

m. opening said parison holder; head mold and main molds to remove
said formed, filled and sealed upper and lower tier containers; and -

n. repeating the cycle of steps a to m to form further two tier containers.

The invention will now be described with reference to the accompanying

drawings, in which

Figure 1 is a conventional form fill mold;

Figure 2 a view of the mold of figure 1 showing the single tier array;

Figure 3 are the typical steps of a conventional molding process using the
mold of figure 1;

Figure 4 is the mold in accordance with this invention;

Figure 5 is another view of the mold of figure 4 showing the two tier
construction; and

Figure 6 are the typical steps of a conventional molding process using the

mold of figure 4.



WO 2007/086081 PCT/IN2007/000033

.Refenring to the drawings, Molding is typically done in a mold. A schematic
view of a conventional forming and filing mold is shown in figure 1 of the
accompanying drawings. Existing molds, genel'ally indicated by the reference
numeral 10 have a main mold 12 which defines the cavity 14 for the bottle or
other container to be molded. Operatively above the main mold 12 is the head
mold 16. The main 12 and head mold 16 are supported by mold back plates 18
which are in turn supported on carriages [not shown] of the molding machine
[not shown]. The head mold 14 and the main mold 12 are typically split molds.
These molds open and close for 1'eceiviné a parison and carrying out the
molding operation. “Parison” in blow molding, refers to the hollow tube of
plastic melt extruded from the die head, and expanded within the mold cavity,

typically by air pressure or vacuum to produce the molded part.

The movement of the main mold and the head mold are not synchronous. The
body of the bottle or other container is molded in the main mold. The neck
and sealing is done at the head mold. Located operatively above the head mold
is the parison holder 20 which holds the parison in place and assists in
transferring the parison [not shown] from the parison forming station [not
shown] to the molding station [not shown]. The container is filled with it
contents during the molding operation itself. For this filing operation a
retractable nozzle 22 is fitted above the mold.  Although one cavity is shown
in figure 1. Typically, form filing molds are multi cavity molds. Figure 2 of
the accompanying drawing shows a mold with five cavities. Typically
hydraulically operated fixtures are fitted to the molding machine. The motion
of these fixtures have procéss controlled timers which carry out the molding

operation in a carefully timed sequence of operations. During the molding

5
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operation the filing nozzles extend into the cavity for filing the desired
contents into the bottles and retract through the aperture in the parison holder

plate for the final molding and sealing operation.

The typical steps of the prior art molding operation is seen in figure 3 of the
accompanying drawings. As seen in figure 3, Step 1 is the schematic situation
at the parison station, in which a parison 24 extruded by an extruder 26, is
located at the parison station in the mold 10. This parison 24, which is molten
plastic extrudate comes out in the form of a circular tube through pre designed
die and punch. is eventually held in place by the parison holder and the mold
10 is transferred to the filling station as seen in step 2 of figure 3. Typical
plastic materials are polyethylene or polypropylene and mixtures thereof. As
seen in step 2, the main mold 12 has closed sealing the operative lower end of
the parison and contouring the eventual body of the container. In a vacuum
operation, low pressure is created in the cavity, 14 causing the forming of the
body at a predetermined temperature and for a predetermined amount of time.
At a set time, the nozzle 22 bearing the material to be filled into the container
is extended from-the operative top into the formed container body. In the step
3 shown in figure 3, the nozzle is retracted from the container after depositing
the desired material, typically, a fluid or a liquid in the container. In step 4,
the head mold 14 is now moved to form the neck and head of the container
and seal the filled container. In step 5, which is the final step of the operation,
the mold opens to release the formed container 30 in accordance with the prior

art.

Figure 4, 5 and 6 are the corresponding figures for the mold 100 and the

molding process in accordance with this invention.

6
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The reference numeral 100 generally indicates the mold in accordance with
this invention. The mold 100 has two main molds 112a and 112b which
define cavities 114a and 114b for the bottles or other containers to be molded.
Operatively above ;the main mold 112b is the head mold 116. The main molds
and the head molds are supported by mold back plates 118 which are in turn
supported on carriages [not shown] of the molding machine [not shown]. The
head mold 116 and the main mold 112a and 112b are typically split molds.
These molds open and close for along a vertical axis ‘YY’ for receiving a

parison and carrying out the molding operation.

The movement of the main molds 112a and 112b and the head mold 116 are
not synchronous. There is a carefully timed sequence in which first the lower
tier main mold closes, then the upper tier main mold closes, then the head
mold closes, to form , fill and seal the upper and lower tier containers. Then
all three molds open to eject the formed tiered containers and receive a fresh
parison for molding. This cycle is repeated in a carefully timed sequence. The
bodies of the bottles or other containers are molded in the main molds 112a
and 112b. There is however a difference between the molding operation in
accordance with this invention and the molding operation of the prior art. The
neck and sealing of the top tier of containers is done by the head mold 116,
while the neck and sealing of the lower tier of containers is accomplished by
the formation 128 in the main mold 112b. Thus the main mold 112B acts as
the head mold for the lower tier of containers. Located operatively above the
head mold 116 is the parison holder 120 which holds the parison in place and
assists in transferring the parison 122 from the parison forming station [as

seen schematically in figure 6] to the molding station. The containers are filled

7
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with it contents during the molding operation itself as will be particularly
described hereinafter. For this filing operation a retractable nozzle 122 is
fitted above the mold.  Although one cavity is shown in figure 4. Typically,
the form filing molds in accordance with this invention are multi cavity molds.
Figure 5 of the accompanying drawing shows a mold with five cavities.
Typically hydraulically operated fixtures are fitted to a carriage [ not shown]
of the molding machine assembly which are well known in the art. The motion-
of these fixtures have process controlled timers which carry out the molding
operation in a carefully timed sequence of operations. During the molding
operation the filing nozzles extend first into the cavities 114a of the lower tier
of formed container for discharging the desired contents into the lower tier of
the bottles. These nozzles are then made to retract par’:ially until they lie in the
second array of cavities 114b. The nozzles then discharge into the second or
upper tier of cavities 114b and then retract completely through the aperture in
the parison holder plate for the final molding and sealing operation of the

upper tier of containers.

The typical steps of the molding operation in accordance with this invention
is seen in figure 6 of the accompanying drawings. As seen in figure 6, Step 1
is the schematic situation at the parison forming station, in which an extruded
parison 124 is located in the mold 100 by means of the extruder 124. This
parison 124 , is relatively longer than the parison 22 in the prior art . In the
remaining steps as seen in figure 6, the parison 122 is not shown but its
location and placement can be easily understood. As seen in step 2, of figure 6,
the main mold 112A is closed sealing the operative lower end of the parison
124 and contouring the parison segment to form the eventual body of the

lower tier of containers. In a vacuum operation, low pressure is created in the

8
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cavity, 114a causing the to parison to be formed into the body at a
predetermined temperature and for a predetermined amount of time. At a set
time, the nozzle 122 bearing the material to be discharged into the containers
is extended from the operative top into the formed container body in the cavity
114a. The nozzle 122 is relatively longer than the nozzle of the prior art
molding apparatus as seen in figure 3. In the step 3 shown in figure 3, the
nozzle 122 is partially retracted from the mold, until it lies in the region of the
head mold 116. In step 4, the main mold 112b is now moved to close the
cavity 114b. This operation has a dual function, in the lower portion of the
main mold 112b, there is the cavity 128 for forming the parison segment lying
in the neck region and sealing the lower tier of containers. In the upper region
the body for the upper tier of containers is formed. The partially retracted
nozzle now discharges material into the upper tier cavities 114b. In step 5, the
nozzle 122 is completely retracted. In step 6 the head mold 116 is now closed
to form the neck and head of the upper tier of containers and seal the filled
upper tier of containers. In step 7, which is the final step of the operation, the
mold opens to release the formed containers 130a and 130b in accordance
with the invention. This cycle of operations is repeated and the mold is moved
back to the parison forming station for the next cycle. Typically molding
temperatures are in the range of 150 to 220 degrees Celsius in a reduced
pressure of typically 0.5 atmosphere. Mold resident time is typically 15

seconds.

In the two tier mold envisaged in accordance with this invention, molding
compositions are introduced in the cavities in one tier first typically the

bottom tier and thereafter in the top tier after a lag time of typically one
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second. The formed molded containers are ejected from the mold

simultaneously.

Thus, this invention relates to a novel mold being a mold in the form of a
tandem staggered mold for making such containers. The mold in accordance
with this invention is a two tier mold in which two tiers of containers can be

molded in a single molding operation.

In accordance with another aspect of the invention, it relates to a molding
process in which a two arrays of filled containers can be molded in a single

molding process.

The mold is typically made of stainless steel.

The molding process envisaged will be able to produce almost twice the

quantity in the same time without compromising on quality.

The multi/single cavity tandem mould can be used for making of containers in
the volume range of 0.1 ml to any volume typically one litre and can be used
for automatic vacuum forming or blow forming and liquid and gas filling and

sealing.

While considerable emphasis has been placed herein on the steps and and
molding apparatus of the preferred embodiments , it will be appreciated that
many permutations and combinations of the process steps and the components
can be made and that many changes can be made in the preferred scheme

without departing from the principles of the invention. For instance, it is

10
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possible to fill different materials in different containers by sourcing the
nozzle from different sources. Again, by using different nozzle sets at
different locations it may be possible to fill different materials in the lower
and upper tier. These and other changes in the preferred process steps as well
as other steps of the process of the invention will be apparent to those skilled
in the art from the disclosure herein, whereby it is to be distinctly understood

that the foregoing descriptive matter is to be interpreted merely as illustrative

of the invention and not as a limitation.

11
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Claims:

[1] A mold for molding two tiers of containers each tier containing an array
having at least one container in the array, said mold comprising

i. a lower tier main mold and an upper tier main mold located operatively
above said lower tier main mold; said main molds being in two separate
halves and displaceable from a normally open configuration to an operative
closed configuration along a vertical axis; each of said main molds defining at
least one cavity for forming bodies from a parison, of at least one container in
said upper and one container in said lower tier respectively in the closed
configuration of said main molds; said upper tier main mold further defining
at least one cavity complementary to the cavity in said lower tier main mold
for defining and forming of the neck region of the body of the at least one
container formed in the lower tier main mold and sealing the said lower tier
formed container in the operative closed configuration of the upper tier main
mold; _

ii. a head mold located operatively above said upper tier main mold, said head
mold adapted to be displaced from a normally open and parted configuration
to a closed configuration in which the two halves of the head mold close to
form a neck region for the body of the containers formed in the cavity of said
upper tier main mold and seal the so formed container/s;

iil. a parison holder having at least one cavity for locating and holding at
least one parison for forming at least one set of upper and lower tier containers
along said vertical axis and spanning the said main molds and the head mold;
and

iv. back plates for moveably holding said main molds, head mold and parison

holder in relation to each other;

12
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[2] A mold for molding two tiers of containers as claimed in claim 1, in which
each array has a plurality of cavities for simultaneously molding a plurality of

containers in both tiers

[3] A molding assembly for molding two tiers of containers each tier
containing an array having at least one container in the array, said assembly
comprising

{I} amold as claimed in claimed in claim 1 or claim 2;

{II} at least one filling nozzle located above the mold and in alignment with
th\e cavities in the upper and lower tier main molds and the cavities of the head
mold and parison holder said nozzle displaceable along said vertical axius, in
an extended, partially retracted and fully retracted configuration along said
vertical axis for filling formed lower tier container/s, filling formed upper tier
container/s and for enabling sealing of the formed and filled upper tier
container/s respectively in each of said configurations; and

{III} means for sequentially closing the lower tier main mold; upper tier main
mold and head mold and for extending and retracting said nozzle/s to form ,

fill and seal said lower and upper tier container’/s.

[4] A process for molding two tiers of containers each tier containing an
array having at least one container in the array, said process comprising the
following steps
a. providing a mold as claimed in claim 1 pr claim 2 and having upper
and lower tier main molds and a head mold;
b. providing a rﬁolding assembly as claimed in claim 3 having
controllably extendable and retractable nozzle/s;

¢. forming a parison by extrusion;
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k.

Jocating said formed parison to span cavities of said open main molds
and said open head mold;

closing said lower tier main mold and forming a body of a lower tier
container from the segment of the parison in the cavity of said lower
tier main mold;

extending said nozzle into said formed body of lower tier container;
controllably discharging material from nozzle into said body of lower
tier container;

partially retracting said nozzle from said lower tier container to locate
it about the cavity in the head mold;

closing said upper tier main mold to (i) form, from the segment of
parison lying in lower region of upper tier main mold in
communication with lower tier main mold cavity a neck region for the
lower'tier container and sealing said formed lower tier container (ii) to
form, from the segment of the parison in the upper cavity of the
upper tier main mold the body for the upper tier container;

controllably discharging material from nozzle into said body of upper
tier container;

retracting said nozzle from said head mold and completely out of said
mold;

closing said head mold to form, from the segment of parison lying in
said head mold cavity, a neck region for the upper tier container and

sealing said formed upper tier container;

. opening said parison holder; head mold and main molds to remove

said formed, filled and sealed upper and lower tier containers; and

repeating the cycle of steps a to m to form further two tier containers.

14
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[5] A process for molding two tiers of containers as claimed in claim 4, in

which the containers are formed by vacuum process.

[6] A process for molding two tiers of containers as claimed in claim 4, in
which the molding temperatures are in the range of 150 to 220 degrees Celsius
in a reduced pressure of typically 0.5 atmosphere and each cycle is about 15

seconds.

[7] A mold as described herein with reference to Figures 4 to 6 of the

accompanying drawings.

[8] A molding assembly as described herein with reference to Figures 4 to 6 of

the accompanying drawings.

[9] A molding process as described herein with reference to Figures 4 to 6 of

the accompanying drawings.

15
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