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BLOW MOLDING MACHINE WITH MOLDS
MOVED MECHANICALLY AND WITHOUT
THE AID OF ELECTRICAL, HYDRAULIC
OR PNEUMATIC DEVICES

TECHNICAL FIELD

[0001] The present invention relates generally to a
machine for blow molding containers from a tubular parison
formed of plastic resin supplied by an extruder and, more
particularly, to an extrusion and blow molding machine
having molds that are moved mechanically without the aid
of electrical, hydraulic, or pneumatic assistance.

BACKGROUND OF THE INVENTION

[0002] Containers holding liquids and bulk solids are
economically manufactured in a continuous blow molding
process wherein a parison comprising a hollow tube of
molten polymer resin is extruded continuously from a flow
head. A series of moving molds act upon the parison. Each
of the moving molds is formed of opposing mold halves
which sequentially engage a respective portion of the pari-
son by closing about the parison from opposite sides. As the
mold halves comprising a particular mold close about a
parison portion, knives on the mold halves sever the parison
portion from the continuously extruding parison. The mold
then moves away from the flow head to allow the next mold
to engage its respective parison portion. After a parison
portion is engaged by a mold and cut from the parison, air
is injected into the parison portion forcing it to expand and
assume the shape of the mold. The mold is then opened
(horizontally) to release the newly molded container (ejected
downwardly with gravity assist) to a conveyor, which trans-
ports the container for further processing. The mold then
travels back to the flow head to mold the next container. A
detailed description of a process and apparatus for producing
the containers is provided in U.S. Pat. No. 5,840,349,
incorporated in this document by reference in its entirety.

[0003] In a method of molding a hollow plastic container
in accordance with U.S. Pat. No. 7,153,127 issued to Struble
et al,, at least three mold segments are closed around a
hollow tube of plastic material having a longitudinal axis by
moving at least two of the mold segments toward the third
mold segment in directions that are non-parallel to the axis
of the tube. The mold segments when closed form a mold
cavity that surrounds and captures a portion of the tube. A
blow needle or pin on one of the mold segments pierces the
tube when the mold segments are closed around the tube and
the tube is blown through the blow pin to the internal
confines of the mold cavity. The mold cavity is then opened
and the blown container is removed from the mold. One of
the mold segments preferably comprises a mold core mov-
ably mounted on a second of the mold segments, and
pneumatic cylinders are mounted on the second mold seg-
ment for moving the mold core between an extended posi-
tion and a retracted position with respect to the second mold
segment.

[0004] As illustrated by the machine disclosed by Struble
et al., blow molding machines often include electrical,
hydraulic, or pneumatic devices (typically cylinders) to
move the mold segments relative to one another. Such
devices are undesirable for a number of reasons. They add
to the complexity of the machine, thereby increasing the cost
of the machine. Electrical, hydraulic, or pneumatic devices
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also increase maintenance costs and decrease the rate of
producing containers. Often, it is desired to stack the con-
tainers. U.S. Pat. No. 8,205,749 issued to Korpanty et al.
discloses the advantages of a stackable container assembly
that is configured to ensure accurate positioning and regis-
tration between respective container assemblies when they
are stacked. The stackable container assembly includes a
main body; an upstanding rim portion having an upper
surface; and a flexible bottom portion. The flexible bottom
portion has a lower surface comprising at least one support
surface for supporting the container assembly on a horizon-
tal surface. The lower surface further comprises at least one
projection (surrounded by a recess) that is disposed radially
inwardly from the support surface, and wherein the flexible
bottom portion is configured so that the projection will flex
downwardly into a position that is adjacent to an upstanding
rim portion of an underlying container assembly when the
container assembly is stacked on top of another container
assembly.

[0005] Korpanty et al. address the need for an improved
plastic container that is configured so as to ensure accurate
registration during stacking. Others have addressed that
same need using a variety of bottom container configura-
tions. As discussed below, however, such bottom container
configurations create challenges during the molding process,
including, for example, the need to avoid damage to pro-
jections, corners, and other features of the container bottom
as the mold halves open.

[0006] Often, as described above, the typical blow mold-
ing machine used to form containers has molds configured
to form a single bottle at a time. In another exemplary
extrusion blow molding operation, pairs of plastic bottles
(i.e., containers) are manufactured simultaneously by blow-
molding a two-bottle log. Each bottle container portion is
formed on an end of the log. The bottles are formed
neck-to-neck, with the bottle necks facing each other and
joined by a neck ring. The neck ring must be trimmed away
to separate the bottles. U.S. Pat. No. 7,752,947 issued to
Fiorani et al. discloses a bottle trimmer and method of
cutting or trimming a plastic log ejected from a blow mold
to form multiple open-mouthed bottles. FIGS. 1 and 2 show
a two-bottle log A as ejected from a blow molding machine.
The log A includes two blow molded bottles B having necks
C located on an axis D offset to one side of the sides of the
bottles. Neck ring E extends between the two necks C. Neck
flash F extends in the recess between the bottles to one side
of the necks and ring.

[0007] FIG. 3 illustrates log A with neck flash F and G
trimmed away. FIG. 4 illustrates the log with neck ring E
trimmed away to separate bottles B and complete the
trimming operation. The trimmer and method are especially
suitable for high-output production lines. Each of the bottles
B has a bottom I which is curved, or has an undercut, so that
the bottom I is not flat. This configuration of the bottom I
creates a lip or corner around the edge of the bottom 1. The
curved bottom I is often required for a container adapted to
be used with products that create relative pressure changes
between the interior of the container and ambient conditions.
One example of such a product is yogurt, in which fermen-
tation produces carbon dioxide by yeast activity and
increases pressure inside the yogurt container. More gener-
ally, fermentation in food processing is the conversion of
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carbohydrates to alcohols and carbon dioxide or organic
acids using yeasts, bacteria, or a combination of the two
under anaerobic conditions.

[0008] The containers must be designed so that they can
be removed from the mold after blowing. This requires that
any undercuts must be shallow enough to permit the con-
tainer to be stripped from the mold when the mold is opened.
This limits, in turn, the push-up height that can be achieved,
and requires that the cross section of the container have a
positive draft toward the mold parting line.

[0009] A need exists for an improved plastic container
assembly that is configured so as to ensure accurate regis-
tration during stacking and so as to minimize unwanted
container distortion that might otherwise occur as a result of
relative pressure changes between the interior of the con-
tainer and ambient conditions. Provision of a mold having
mold segments that are mounted on, and mechanically
movable relative to, another mold segment allows molding
of plastic containers having contours, features, and geom-
etries that have not been blow-moldable to date, including
containers having deep undercuts, containers having elabo-
rate cross sections, and containers with recesses that facili-
tate stacking and storing. Therefore, a general object of the
present invention is to provide a method and apparatus for
molding hollow plastic containers having improved versa-
tility in terms of the geometries, features, and contours of the
containers that can be molded.

[0010] Although known continuous blow molding
machines allow for high production rates of uniform con-
tainers, there are disadvantages in the various machines
which, if eliminated, would result in more reliable produc-
tion of high quality containers. One such problem involves
the mechanics of opening and closing the mold, which
affects the quality of the molded container. It is important
that the molds close in precise alignment consistently and
maintain the precise alignment throughout the molding
process. The molds must withstand significant internal pres-
sure without shifting or parting to ensure a quality container
with the requisite uniformity of production.

[0011] To overcome the shortcomings of conventional
apparatus, an extrusion blow molding machine having
molds that are moved mechanically without the aid of
electrical, hydraulic, or pneumatic assistance is provided.
Thus, an object of the present invention is to avoid electrical,
hydraulic, or pneumatic devices. A related object is to
provide an improved blow molding machine of reduced
complexity, weight, and cost. Another related object is to
minimize the costs required to maintain the machine.

BRIEF SUMMARY OF THE INVENTION

[0012] To achieve these and other objects, to meet these
and other needs, and in view of its purposes, the present
invention provides an extrusion blow mold machine forming
hollow containers from a tube or parison of resin material.
The blow mold machine has at least one pair of opposing
half molds that combine to form a mold and define a mold
cavity. Each of the half molds is positioned on a respective
carrier plate and includes a first mold segment, a second
mold segment, and a third mold segment mounted adjacent
to the path of the tube or parison of resin material that will
form the container. The first and third mold segments can
move with respect to each other and with respect to both the
second mold segment and the axis of the tube between an
open position that permits passage of the tube between the
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mold segments, and a closed position in which the mold
segments cooperate to form a closed mold cavity for blow-
molding the container. A mechanical structure creates ver-
tical movement of the first and third mold segments relative
to the second mold segment as the mold opens horizontally,
without the aid of any electrical, hydraulic, or pneumatic
device. A closing unit engages at least one of the carrier
plates to move the at least one carrier plate and its respective
half mold toward and away from the opposing half mold and
its respective carrier plate, thereby closing and opening the
mold.

[0013] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary, but are not restrictive, of the invention.

BRIEF DESCRIPTION OF THE DRAWING

[0014] The invention is best understood from the follow-
ing detailed description when read in connection with the
accompanying drawing. It is emphasized that, according to
common practice, the various features of the drawing are not
to scale. On the contrary, the dimensions of the various
features are arbitrarily expanded or reduced for clarity.
Included in the drawing are the following figures:

[0015] FIG. 1 is a side view of a blow molded, two-bottle
log trimmed by a known bottle trimmer;

[0016] FIG. 2 is a top view of the two-bottle log illustrated
in FIG. 1;
[0017] FIG. 3 is a top view of the two-bottle log illustrated

in FIGS. 1 and 2 after removing neck flash;

[0018] FIG. 4 is a top view of the two-bottle log illustrated
in FIG. 3 after trimming of the neck ring to form two
trimmed bottles or containers;

[0019] FIG. 5 illustrates one embodiment of an extrusion
blow mold machine in accordance with the present inven-
tion;

[0020] FIG. 6 illustrates one half mold that, with a corre-
sponding and opposing half mold, forms the mold of the
extrusion blow mold machine shown in FIG. 5;

[0021] FIG. 7 illustrates the placement of a blow molded
container within the cavity of a half mold of the blow mold
machine shown in FIG. 5;

[0022] FIG. 8 highlights a problem, namely the extension
of'a stem of the half mold into the undercut or recess of the
container formed in the mold cavity, solved by the blow
mold machine in accordance with the present invention;
[0023] FIG. 9 is a front view of the half mold of the blow
mold machine shown in FIG. 5;

[0024] FIG. 10 is a perspective view of the half mold of
the blow mold machine shown in FIG. 5;

[0025] FIG. 11 is a perspective view, in partial cross
section, of the half mold shown in FIG. 10; and

[0026] FIG. 12 is a perspective view of the half mold of
the blow mold machine shown in FIG. 5, highlighting the
alignment features between the various mold segments of
the half mold.

DETAILED DESCRIPTION OF THE
INVENTION

[0027] Referring now to the drawing, in which like refer-
ence numbers refer to like elements throughout the various
figures that comprise the drawing, FIG. 5 illustrates, in a
perspective view, one embodiment of an extrusion blow
mold machine 1 in accordance with the present invention.
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The blow mold machine 1 has a plurality of opposing half
molds 10 that form the hollow containers 80 produced by the
blow mold machine 1. Four half molds 10, which combine
to form two separate molds, are illustrated in FIG. 5. Any
even number of half molds 10 can be included in the blow
mold machine 1, however, as would be known to an artisan.

[0028] The half molds 10 are integral with respective
carrier plates 11. By “integral” is meant a single piece or a
single unitary part that is complete by itself without addi-
tional pieces, i.e., the part is of one monolithic piece formed
as a unit with another part. The carrier plates 11 and,
therefore, the half molds 10 are opened and closed (i.e., the
half molds 10 are moved away from or towards each other)
by respective clamping or closing units 12. The closing units
12 are normally used in automatic blow mold machines such
as blow mold machine 1. Also shown in FIG. 5 are stations
13 which eliminate scraps of the product.

[0029] Each mold is composed of two half molds 10 and,
as illustrated in FIG. 6, each half mold 10 is divided into
three, separate, mold segments 2, 4, and 6. For reference,
also shown in FIG. 6 is the conventional Cartesian coordi-
nate system. As is well known, one can specity the position
of any point in three-dimensional space by three Cartesian
coordinates x, y, and 7, and its signed distances to three
mutually perpendicular planes (or, equivalently, by its per-
pendicular projection onto three mutually perpendicular
lines or axes). The first mold segment 2 and the third mold
segment 6 are each movable in the vertical direction along
the “y” axis (i.e., along the ordinate in the Cartesian coor-
dinate system shown in FIG. 6) with respect to the second
mold segment 4. The second mold segment 4 is fixed to and
integral with the carrier plates 11 that generate the closure of
the two half molds 10. The half molds 10 open and close
along the “z” axis of the Cartesian coordinate system shown
in FIG. 6.

[0030] The first mold segment 2, second mold segment 4,
and third mold segment 6 are mounted adjacent to the path
of the tube or parison of resin material (not shown) that will
form the container 80. The first and third mold segments 2
and 6 are movable with respect to each other and with
respect to both the second mold segment 4 and the axis of
the tube between an open position illustrated in FIG. 5 that
permits passage of the tube between the mold segments, and
a closed position in which the mold segments cooperate to
form a closed mold cavity for blow-molding the container
80.

[0031] As illustrated in FIG. 7, each half mold 10 has a
central block or plug 50. The plug 50 may be located, as
shown, on the second mold segment 4. The plug 50 is mobile
and moves horizontally (along the x-direction) during the
opening phase of the mold cavity to facilitate extraction of
the container 80 from the mold cavity. The plug 50 is
actuated by springs and returns to its original position during
the closing phase of the mold.

[0032] As also illustrated in FIG. 7, the containers 80
produced by the blow mold machine 1 often have undercuts
or recesses 82 generated by the blow molding process. Some
of the many reasons for the containers 80 to be designed
with the undercuts or recesses 82 are discussed above. One
problem with such designs is that it is difficult to extract or
remove the containers 80 from the mold cavity without
damage. The present invention recognizes and addresses this
problem.
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[0033] FIG. 8 highlights the problem. A stem 8 of the first
mold segment of the half mold 10 extends into the undercut
or recess 82 of the container 80 a dimension or distance “Y”
after the container is blow molded. When the mold is opened
and the container 80 is to be extracted or removed from the
mold cavity created by the mold segments 2, 4, and 6, the
outer rim or border of the undercut or recess 82 is blocked
by the stem 8. In conventional blow mold machines, the
flexibility or pliability of the plastic container 80 may have
allowed the undercut or recess 82 to force its way or push
past the metal (often steel) stem 8 if the dimension or
distance Y of the undercut or recess 82 were sufficiently
small. The extraction or removal process risked damage,
however, to the container 80. Moreover, extraction or
removal of the container 80 could not be achieved at all
when the dimension or distance Y was sufficiently large to
preclude the outer rim or border of the undercut or recess 82
from pushing past the stem 8. In that case, the problem
precluded production of certain containers 80 on the con-
ventional machine.

[0034] For purposes of example only, containers 80
designed with a dimension or distance Y of about 4-5 mm
could be extracted or removed from most conventional blow
mold machines. When the dimension or distance Y is
greater, on the order of 7-8 mm, the container 80 cannot be
extracted or removed either without damage or at all. The
problem exists for blow mold machines that produce one
container 80 per mold cavity.

[0035] The problem is exacerbated, however, on blow
mold machines that produce two containers or bottles in one
mold cavity in a neck-to-neck configuration. For machines
that manufacture pairs of plastic bottles (i.e., containers)
simultaneously, each container or bottle has its own undercut
or recess 82 that must force its way or push past a respective
stem 8 (as shown in FIG. 7). Thus, although containers 80
of certain designs might be made on conventional single-
container mold machines, those containers cannot be made
on the higher production rate neck-to-neck machines.
[0036] The improved blow mold machine 1 according to
the present invention solves the problem identified. The
blow mold machine 1 incorporates a mechanical structure
into the molds of the extrusion blow mold machine 1 for the
production of hollow containers 80. This structure enables
the production of containers 80 having undercuts or recesses
82 that would prevent the extraction or removal of the
container 80 from conventional machines. In addition to
allowing containers 80 of a wide variety of designs to be
manufactured both at all and in a high-production rate
neck-to-neck configuration, the mechanical actuation struc-
ture functions without the use of pneumatic, hydraulic, or
electrical actuators. The mechanical structure is an integral
part of the half mold 10, and is described in detail below.
FIG. 9 is a front view of the half mold 10 of the blow mold
machine 1. Illustrated are the first, second, and third mold
segments 2, 4, and 6 of the half mold 10. Also illustrated are
the central plugs 50, which facilitate extraction of the
containers 80 from the mold cavities, and the needles 60,
through which air is blown into the parisons to form the
containers 80. Finally, a plurality of pins 20 and safety rods
40 are illustrated.

[0037] FIG. 10 is a perspective view of the half mold 10
of the blow mold machine 1. The movement of the moveable
mold segments 2 and 6 is driven by the pins 20 which are
pushed inside the half mold 10 during the closing phase of
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the mold. Each of the pins 20 engage a respective wedge 26.
In turn, the wedges 26 engage respective hooks 22 carried by
each of the first and third mold segments 2 and 6. Angled
surfaces of the wedges 26 engage correspondingly angled
surfaces of the hooks 22 so that, by translating along the
horizontal axis, the wedges 26 determine the vertical dis-
placement of the hooks 22. The amount of vertical displace-
ment that occurs for a specific amount of horizontal trans-
lation of the pins 20 is predetermined by the angle of the
correspondingly angled surfaces of the hooks 22 and wedges
26. By “predetermined” is meant determined beforehand, so
that the predetermined characteristic is determined, i.e.,
chosen or at least known, before the blow mold machine 1
is operated. A suitable angle for the correspondingly angled
surfaces is between about 30 and 60 degrees and, for
example, may be about 45 degrees.

[0038] Thus, horizontal movement of the pins 20 creates
vertical movement of the first and third mold segments 2 and
6 as the molds open. This vertical movement allows each of
the first and third mold segments 2 and 6, and specifically the
stems 8, to move out of any undercuts or recesses 82 on the
containers 80 that would have otherwise prevented the
extraction or removal of the containers 80 from conventional
machines. In other words, the undercuts or recesses 82 do
not block or prevent opening of the molds of the blow mold
machine 1.

[0039] FIG. 10 also depicts screw-threaded adjustments
42. A screw-threaded adjustment 42 is provided on each of
the first mold segment 2 and the third mold segment 6. The
function of the screw-threaded adjustment 42 is to ensure the
correct vertical positioning of the first mold segment 2 and
the third mold segment 6 with respect to the second mold
segment 4. This allows the user to adjust the contact force
between the second mold segment 4 and each of the first
mold segment 2 and the third mold segment 6.

[0040] FIG. 11 is a perspective view, in partial cross
section, of the half mold 10 of the blow mold machine 1.
Iustrated in FIG. 11 are a number of springs 24. The springs
24 function to facilitate movement or translation of the pins
20 and, therefore, the wedges 26 during the opening phase
of the molds.

[0041] During the approach of the two half molds 10 in the
closing phase of the mold, the pins 20 are counteracted by
the safety rods 40 that are present in the opposing half mold
10 in a coaxial position. Like the pins 20, the safety rods 40
are located in the second mold segment 4. The function of
the safety rods 40 and their corresponding springs 28 is to
avoid damage to components of the blow mold machine 1 in
the event that, during the closing phase, obstacles, debris, or
other foreign elements are placed between the various
segments of the half mold 10 (i.e., between the first mold
segment 2 and the second mold segment 4 or between the
second mold segment 4 and the third mold segment 6). A
very high force is required to compress the spring 28, greater
than the force required during the normal working phase.
Therefore, the spring 28 will be compressed only upon the
occurrence of an abnormal condition.

[0042] FIG. 12 is a perspective view of the half mold 10
of the blow mold machine 1 highlighting the alignment
features between the second mold segment 4 and the first
mold segment 2 (and, although not shown, the third mold
segment 6). During the opening phase, the first mold seg-
ment 2 and the third mold segment 6 of the half mold 10
move away from the stationary second mold segment 4 of
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the half mold 10 under the force exerted by springs 34. The
first mold segment 2 and the third mold segment 6 are
guided in their movement by several vertical guide columns
36 on sliding bushings 38. Also shown in FIG. 12 are a
plurality of air exhausts 30.

[0043] One advantage of the blow mold machine 1 of the
present invention is that the containers 80 made using the
blow mold machine 1 need not be designed specifically so
that they can be removed from the mold after blowing. Thus,
for example, any undercuts or recesses 82 on the bottom of
the containers 80 may be designed without limitations
imposed by the need to remove the containers 80 from the
mold. The undercuts or recesses 82 may be made as deep as
desired by the designer.

[0044] By providing moveable mold segments 2 and 6 that
are mounted on, and mechanically movable relative to, the
stationary mold segment 4, the blow mold machine 1 can
mold plastic containers 80 having contours, features, and
geometries that cannot be blow molded by conventional
blow mold machines. Such containers 80 include containers
having deep undercuts or recesses 82, containers having
elaborate cross sections, and containers with undercuts and
recesses 82 that facilitate stacking and storing.

[0045] The mold segments 2, 4, and 6 of the blow mold
machine 1 of the present invention move mechanically
without the aid of electrical, hydraulic, or pneumatic assis-
tance. Thus, electrical, hydraulic, or pneumatic devices are
avoided, thereby reducing the complexity, weight, and cost
of the blow mold machine 1 relative to conventional blow
mold machines. The costs required to maintain the blow
mold machine 1 are also reduced relative to conventional
machines.

[0046] The absence of electrical, hydraulic, or pneumatic
devices also contributes to a clean production environment,
a reduction of overall noise, and lower cooling needs for the
blow mold machine 1. Such absence also eliminates the
problem of draining and disposing of used oil, and reduces
the ecologic impact of the blow mold machine 1 on the
environment. Further, the absence of electrical, hydraulic, or
pneumatic devices increases the safety for operators, as there
is no risk of any latent pressure in the blow mold machine
1. The blow mold machine 1 is also easy to transport, install,
and redeploy, and it fits into limited spaces.

[0047] The blow mold machine 1 of the present invention
forms containers 80 via an extrusion blow molding process.
The blow molding process is described above. Distinguish a
separate and distinct manufacturing process called injection
molding. Injection molding is a manufacturing process for
producing parts by injecting material into a mold. Injection
molding can be performed with a host of materials, includ-
ing metals, glasses, elastomers, confections, and most com-
monly thermoplastic and thermosetting polymers. Material
for the part is fed into a heated barrel, mixed, and forced into
a mold cavity where it cools and hardens to the configuration
of the cavity. After a product is designed, usually by an
industrial designer or an engineer, molds are made by a
toolmaker from metal, usually either steel or aluminum, and
precision-machined to form the features of the desired part.
Injection molding is widely used to manufacture a variety of
parts. The parts to be injection molded must be very care-
fully designed, however, to facilitate the molding process:
the material used for the part, the desired shape and features
of'the part, the material of the mold, and the properties of the
molding machine must all be taken into account.
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[0048] Blow molding differs from injection molding in
several key ways, three of which are summarized as follows.
First, injection molding makes solid parts, like a Frishee®,
while blow molding makes hollow parts, like the container
80. Second, blow molding, by its nature, makes parts whose
wall thickness will vary from place to place, based on how
much the material has to stretch as it is being blown. The
thickness of an injection-molded part is determined by the
mold and core relationship. Third, with injection molding,
once the mold is made the process is largely complete. In
blow molding, making the mold is only part of the process.
A host of other variables must be managed closely, such as
the type of plastic, the process temperature, the velocity or
pressure of the blown air, and the mold close speed. In
conclusion, machine designs that might be suitable for
injection molding are not necessarily suitable for blow
molding applications.

[0049] Although illustrated and described above with ref-
erence to certain specific embodiments and examples, the
present invention is nevertheless not intended to be limited
to the details shown. Rather, various modifications may be
made in the details within the scope and range of equivalents
of the claims and without departing from the spirit of the
invention. It is expressly intended, for example, that all
ranges broadly recited in this document include within their
scope all narrower ranges which fall within the broader
ranges.

1. An extrusion blow mold machine forming hollow
containers from a tube or parison of resin material, the blow
mold machine comprising:

at least one pair of opposing half molds that combine to
form a mold and define a mold cavity, each of the half
molds positioned on a respective carrier plate and
including a first mold segment, a second mold segment,
and a third mold segment mounted adjacent to the path
of the tube or parison of resin material that will form
the container, the first and third mold segments mov-
able with respect to each other and with respect to both
the second mold segment and the axis of the tube
between an open position that permits passage of the
tube between the mold segments, and a closed position
in which the mold segments cooperate to form a closed
mold cavity for blow molding the container;

a mechanical structure creating vertical movement of the
first and third mold segments relative to the second
mold segment as the mold opens horizontally, without
the aid of any electrical, hydraulic, or pneumatic
device; and

a closing unit that engages at least one of the carrier plates
to move the at least one carrier plate and its respective
half mold toward and away from the opposing half
mold and its respective carrier plate, thereby closing
and opening the mold.

2. The extrusion blow mold machine according to claim

1, wherein the first mold segment and the third mold
segment are each movable in the vertical direction with
respect to the second mold segment and the second mold
segment is fixed to and integral with the carrier plate that
generates the closure of the two half molds.

3. The extrusion blow mold machine according to claim

1, further comprising a central plug (a) located on the second
mold segment and (b) moving horizontally during the open-
ing phase of the mold to facilitate extraction of the container
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from the mold cavity and (c¢) returning to its original position
during the closing phase of the mold.

4. The extrusion blow mold machine according to claim
1, wherein the container has an undercut or recess on its
bottom surface, and at least one of the first mold segment
and the third mold segment has a stem that extends into the
undercut or recess after the container is blow molded.

5. The extrusion blow mold machine according to claim
1, wherein the machine produces one container per mold
cavity.

6. The extrusion blow mold machine according to claim
1, wherein the machine produces multiple containers per
mold cavity in a neck-to-neck configuration.

7. The extrusion blow mold machine according to claim
1, wherein the mechanical structure includes:

(a) pins located in the second mold segment which drive
movement of the first and third moveable mold seg-
ments and which are pushed horizontally inside the half
mold during the closing phase of the mold;

(b) wedges located in the second mold segment, engaged
and moved by the pins, and having an angled surface;
and

(c) hooks carried by each of the first and third mold
segments, each hook having an angled surface corre-
sponding to the angled surface of the wedges,
wherein the angled surfaces of the wedges engage the

correspondingly angled surfaces of the hooks so that,
by translating along the horizontal axis, the wedges
determine the vertical displacement of the hooks and
therefore of the first and third mold segments.

8. The extrusion blow mold machine according to claim
7, wherein the amount of vertical displacement of the first
and third mold segments that occurs for a specific amount of
horizontal translation of the pins is predetermined by the
angle of the correspondingly angled surfaces of the hooks
and wedges.

9. The extrusion blow mold machine according to claim
8, wherein the angle for the correspondingly angled surfaces
of the wedges and hooks is between about 30 and 60
degrees.

10. The extrusion blow mold machine according to claim
9, wherein the angle for the correspondingly angled surfaces
of the wedges and hooks is about 45 degrees.

11. The extrusion blow mold machine according to claim
7, wherein the container has an undercut or recess on its
bottom surface, at least one of the first mold segment and the
third mold segment has a stem that extends into the undercut
or recess after the container is blow molded, and the angled
surfaces of the wedges and the correspondingly angled
surfaces of the hooks are predetermined so that the vertical
displacement of the first and third mold segments as the
mold opens suffices to move the stems out of the undercut
or recess on the container.

12. The extrusion blow mold machine according to claim
7, further comprising at least one spring that facilitates
movement of the pins and, therefore, the wedges during the
opening phase of the mold.

13. The extrusion blow mold machine according to claim
7, further comprising safety rods being located in the second
mold segment coaxially with respect to the pins and having
corresponding springs, wherein during the approach of the
two half molds in the closing phase of the mold the pins are
counteracted by the safety rods and their corresponding
springs to avoid damage to components of the blow mold
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machine in the event that, during the closing phase,
obstacles, debris, or other foreign elements are placed
between the first mold segment and the second mold seg-
ment or between the second mold segment and the third
mold segment.

14. The extrusion blow mold machine according to claim
1, further comprising a screw-threaded adjustment provided
on each of the first mold segment and the third mold
segment, the screw-threaded adjustment ensuring the correct
vertical positioning of the first mold segment and the third
mold segment with respect to the second mold segment and
allowing adjustment of the contact force between the second
mold segment and each of the first mold segment and the
third mold segment.

15. The extrusion blow mold machine according to claim
1, further comprising alignment features between the second
mold segment and the first and third mold segments.

16. An extrusion blow mold machine forming hollow
containers from a tube or parison of resin material, the blow
mold machine comprising:

at least one pair of opposing half molds that combine to

form a mold and define a mold cavity, each of the half
molds positioned on a respective carrier plate and
including a first mold segment, a second mold segment
fixed to and integral with the carrier plate, and a third
mold segment mounted adjacent to the path of the tube
or parison of resin material that will form the container,
the first and third mold segments movable in the
vertical direction with respect to each other and with
respect to both the second mold segment and the axis
of the tube between an open position that permits
passage of the tube between the mold segments, and a
closed position in which the mold segments cooperate
to form a closed mold cavity for blow molding the
container;

a mechanical structure including:

(a) pins located in the second mold segment which drive
movement of the first and third moveable mold segments
and which are pushed horizontally inside the half mold
during the closing phase of the mold,
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(b) wedges located in the second mold segment, engaged
and moved by the pins, and having an angled surface, and
(c) hooks carried by each of the first and third mold
segments, each hook having an angled surface correspond-
ing to the angled surface of the wedges,

wherein the angled surfaces of the wedges engage the

correspondingly angled surfaces of the hooks so that,
by translating along the horizontal axis, the wedges
determine the vertical displacement of the hooks and
therefore of the first and third mold segments, and
wherein the amount of vertical displacement of the first
and third mold segments that occurs for a specific
amount of horizontal translation of the pins is prede-
termined by the angle of the correspondingly angled
surfaces of the hooks and wedges; and

a closing unit that engages at least one of the carrier plates

to move the at least one carrier plate and its respective
half mold toward and away from the opposing half
mold and its respective carrier plate, thereby closing
and opening the mold.

17. The extrusion blow mold machine according to claim
16, wherein the machine produces one container per mold
cavity.

18. The extrusion blow mold machine according to claim
16, wherein the machine produces multiple containers per
mold cavity in a neck-to-neck configuration.

19. The extrusion blow mold machine according to claim
16, wherein the angle for the correspondingly angled sur-
faces of the wedges and hooks is between about 30 and 60
degrees.

20. The extrusion blow mold machine according to claim
16, wherein the container has an undercut or recess on its
bottom surface, at least one of the first mold segment and the
third mold segment has a stem that extends into the undercut
or recess after the container is blow molded, and the angled
surfaces of the wedges and the correspondingly angled
surfaces of the hooks are predetermined so that the vertical
displacement of the first and third mold segments as the
mold opens suffices to move the stems out of the undercut
or recess on the container.
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