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Attorney's Case No. 3-2630-PCT
MOLD CLAMP ASSEMBLY FOR BLOW MOLDING MACHINE AND METHOD

Field of the Invention

The invention relates to mold clamp asgssemblies for blow
molding machines and to related methods.

Degcription of the Prior Art

In blow molding machines, two mold halves are clamped
over one or more parisons prior to blowing of the parisong to
form plastic containers. High clamp forces are reqguired to
close the mold halves on the parisons to pinch off the plastic
and to hold the mold halves closed during blow molding.

Conventional mold clamp assemblieg for rotary-type blow
molding machines and for shuttle-type blow molding machines
are mounted on the frame of the machine supporting the
assembly and, when actuated, transmit clamping force from a
drive on one side of the mold to the other side of the mold
through the frame. This meansg that the frame supporting the
molds must be gufficiently strong to counteract bending
moments imposed by the high clamp force transmitted through
the frame. Deformation of the frame by the clamp force is
impermissible because deformation would not permit the mold
faces to close parallel with one another.

Transmission of clamp force from one side of the mold
through the frame to the other side of the mold without
bending requires heavy, strong frame members, increasing the
weight and cost of the machine, the size of the drives
necesgary to operate the blow molding machine and the cost of
operating the machine.

Accordingly, there is a need for an improved mold clamp
agssembly and method for rotary-type and shuttle-type blow
molding machines in which the high clamp force required to
hold the mold halves together during blow molding is not
transmitted from one side of the mold to the other side of the
mold through the machine frame. There is a need to reduce the
strength and weight of molding machine frame, the cost of the
machine, and the operating cost of the machine.

Summary of the Invention

The invention is an improved mold clamp assembly and

method for rotary-type and shuttle-type blow molding machines.
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The blow molding machine includes an extendable and
retractable drive located to one side of the mold halves. The
drive is directly connected to the adjacent mold half and is
connected to the remote mold half through a shift rod and a
pivot arm mechanism free of the frame. The gsupport for the
pivot arm 1is connected directly to the extendable and
retractable drive by a tension member apart from the machine
frame. In this way, opposed clamp forces required to hold the
mold closed during molding are transmitted directly from the
drive to the mold halves. The drive is extended and retracted
to open and close the mold halves. Clamp forces are not
transmitted through the machine frame and do not subject the
frame to bending moments.

As a result, the strength, weight and cost of the frame
gupporting the mold clamp asgsembly are reduced and the
operating cost of the machine is reduced.

Desgcription of the Drawings

Figure 1 is a side view of a first embodiment mold clamp
assembly for a rotary-type blow molding machine with the mold
closed;

Figure 2 is a view like Figure 1 with the mold open;

Figure 3 1is a view taken generally along line 3-33 of
Figure 1;

Figure 4 1is a sectional view taken along line 4--4 of
Figure 1;

Figure 5 is a side view of a second embodiment mold clamp
assembly for a shuttle-type blow molding machine with the mold
closed;

Figure 6 is a view like Figure 5 with the mold open; and

Figure 7 1is a sectional view taken along line 7--7 of
Figure 5.

Desgcription of the Preferred Embodiments

A number of first embodiment mold clamp assemblieg 10 are
mounted around the main shaft 12 of a rotary blow molding
machine. The assemblieg are supported by plateg 14, 16, 18
and 20 extending perpendicularly away from the main shaft and
rotate with the main shaft and plates. The shaft and plates
form a rotary subframe 21 gupporting the assemblies 10. The

gubframe is rotatably supported by a stationary main frame
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(not illustrated). The rotary blow molding machine includes a
drive on the main frame (not illustrated) for rotating shaft
12 and mold assemblies 10 around the axis of the main shaft
between extrusion, blow molding, cooling and ejection
stations. A fixed, non-rotating cam ring 22 is mounted on the
main frame and engages a cam follower in each assembly 10 for
opening and closing the assembly mold, as described below.

The subframe 21 in each asgsembly 10 includes a base 24
mounted on plates 16 and 18 and extending parallel to the axis
of the main shaft 12. Mold platens 26 and 28 are mounted on
bagse 24 Dby slides 30 which permit movement of the platens
toward and away from each other during closing and opening of
mold halves 32 and 34 mounted on platens 26 and 28
regspectively. Figure 1 illustrates aggembly 10 with the mold
halveg closed. Aggembly 10 includeg a pair of tension rods 38
located to either side of and above base 24. The rods extend
freely through passages 40 in plate 14 and base 24 and extend
above plates 16 and 18.

Pin 42 is located to one side of mold halves 32 and 34 at
plate 20. The adjacent ends of tension rods 38 are secured to
the pin. Pivot arm 44 is rotatably mounted on pin 42 between
the tension rods 38. The outer end 46 of arm 44 away from the
mold halves extends through an opening in plate 20 and 1is
connected to glide car 48 by links 50. The glide car is
mounted on the gide of the plate 20 away from the mold by
glide 52 to permit movement of the car back and forth in the
direction of arrow 54 shown in Figure 1. Car 48 carries cam
follower roller 56 which extends into circumferential cam slot
58 in fixed ring 22. Rotation of assembly 10 with the main
shaft 12 moves follower 56 around slot 58 to shift car 48
inwardly and outwardly and rotate arm 44 between the positions
shown in Figures 1 and 2 and open and close mold halves 32 and
34.

Shift member 62 is located between mold platen 26 and
plate 20. The upper end 64 of member 62 is bolted directly to
mold platen 26 so that movement of member 62 toward plate 20
moves the mold half from the closed position of Figure 1 to
the open position of Figure 2. The lower end 66 of shift

member 62 is located below mold halves 32 and 34.



WO 2008/067175 PCT/US2007/084745

Link 60 is pivotally connected to the inner link end 45
of arm 44 and to mold shift member 62. The pivot connection
between link 60 and member 62 is located halfway between the
upper end 64 and lower end 66 of member 62 to balance forces.
Shift rod 68 is parallel to the axis of main shaft 12 and
extends freely through passages in basge 24 and plates 16 and
18. The shift rod 68 is connected to the lower end 66 of
member 62. The link 60 and inner link end 45 of arm 44 form a
two link extendable and retractable drive 63 for opening and
closing mold halves 32 and 34.

Cross pin 70 is mounted on the ends of rods 38 extending
past mold half 34 and rotatably supports pivot arm 72. The
lower end 74 of arm 72 ig connected to the adjacent end of
shift rod 68 by pivot link 76. The upper end 78 of arm 72 is
connected to mold clamp rod 80 by pivot link 82. Clamp rod 80
is connected to platen 28 through dished washer spring pack
84 . Rod 68, arm 72 and rods 38 and 80 are part of a mold
shift mechanism 65 for opening and closing mold half 34.
Mechanism 65 is connected to drive 63 through member 62.

Operation of the first embodiment mold clamp assembly
will now be described.

With the mold halves 32 and 34 in the open position and
drive 63 retracted asg shown in Figure 2, rotation of shaft 12
moves the open mold halves past the extrusion station to
either side of a number of parisons extruded from an extrusion
head. Rotation of the aggembly 10 also movegs follower 56
along a radially outward portion of slot 58 to shift car 48
radially outwardly from the position of Figure 2 to the
position of Figure 1. This movement rotates arm 44
counterclockwise from the position of Figure 2 to the position
of Figure 1.

Rotation of arm 44 from the position of Figure 2 to the
position of Figure 1 extends drive 63 to move shift member 62
away from plate 20 and toward base 24. Movement of the shift
member moves mold half 32 from the open posgition to the close
position. Movement of the ghift member also actuates mold
shift mechanism 65 to move ghift rod 68 away from plate 20,
rotate arm 72 and move mold half 34 from the open position to

the closed position. The connection between rod 80 and spring
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pack 84 is adjusted so that spring pack 84 is compresgsgsed when
the mold is closged.

During and after closgsing of the mold, the clamp force
exerted on mold half 34 ig transmitted directly to drive 63
through mechanism 65. An equal and oppositely directed clamp

force exerted on mold half 32 1is transmitted to the drive

directly through member 62. Clamping forces are not
transmitted through frame 21. The end of the mechanism 65
adjacent plate 14 floats on frame 21. As a result, the frame

ig not subjected to bending moments by the high clamp forces
holding molds 32 and 34 closed. The frame need not be
strengthened against bending moments. Smaller, more efficient
motors may be used to operate the machine.

After closing of the mold to capture the parison,
rotation of shaft 12 moves the closed mold halves away from
extrusion station to a blow station where the parisons are
blown, and, after cooling of the blown parisons, to an
ejection station where the mold is opened for ejection of blow
molded containers. During rotation to the ejection station,
follower 56 is moved radially inwardly by track 58 go that arm
end 46 1is moved radially inwardly, drive 63 1is retracted as
shown in Figure 2, and the mold halves are opened by movement
of the shift member 62 and mechanism 65. Mold half 32 is
connected directly to shift member 62 and 1is opened in
regsponse to movement of the member. Mold half 34 is opened by
movement of shift rod 68 toward plate 20, corresponding
rotation of arm 72 and movement of rod 80 away from plate 20.

Second embodiment mold clamp assembly 100 illustrated in
Figures 5, 6 and 7 is used in a ghuttle-type blow molding
machine. The second embodiment assembly 100 includes
components identical to the components of the first embodiment
assembly 10. Thege components are identified in Figures 5, 6
and 7 using the same reference numbers used in Figures 1-4 to
describe components of the first embodiment assembly, with the
exception that elements of the second assembly are identified
by addition of a prime symbol (') after the number.

In assembly 100, base 24' is mounted on support members
102 of frame 110 of a shuttle-type blow molding machine. The

frame is shiftable in a direction perpendicular to the views
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of Figures 5 and 6 to move agsgsembly 100 away from an extrusion
station as illustrated, where mold halves 32' and 34' are
located below extrusion head 114, to a remote ejection
station. The drive for shifting frame 110 and assembly 100 on
the frame between the extrusion and ejection stations is
conventional.

Assembly 100 includes a force operator 104, which may be
a hydraulic or pneumatic cylinder or an electric 1linear
actuator, for moving the mold halveg 32' and 34' between the
open and closed positions. Operator 104 includes a first body
member 106 located outwardly of shift member 62' and connected
to the two tension rodg 38', and a second body member 108
connected to shift member 62' midway between the upper and
lower ends 64' and 66'. Extension of operator 104 moves
member 108 away from member 106 to move the ghift member 62
toward base 24' and move the mold halves 32' and 34' from the
open position of Figure 6 to the closed position of Figure 5.
The mold shift mechanism 65' for assembly 100 ig identical to
mechanism 65.

Retraction of operator 104 moves member 108 toward member
106 to move the mold halves from the closed position to the
open position. Operator 104 is a two ended extendable and
retractable drive 112 for assembly 100.

Opening and closing of the mold halves by the second
embodiment mold clamp assembly is performed without
transmitting clamp forces through frame 110 and subjecting the
frame to bending moments. The tension rodgs 38' and shift rod
68' transmit clamp force from drive 112 directly to mold half
34' without transmission of forces through the frame. Mold
clamp force is transmitted directly from drive 112 to mold
half 32'.

While we have illustrated and desgcribed preferred
embodiments of our invention, it is understood that this is
capable of modification, and we therefore do not wish to be
limited to the precise details set forth, but desire to avail
ourselves of such changes and alterations ag fall within the

purview of the following claims.
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1. A mold clamp assembly for a blow molding machine

comprising: a frame; first and second mold halves on the
frame; a slide member connecting each mold half to said frame
to permit movement of the mold halves toward and away from
each other; an extendable and retractable drive having opposed
drive ends, said drive located adjacent the first mold half; a
shift member attached to one end of the drive and to said
first mold half; a shift rod attached to said shift member and
extending past the mold halves; a first tension member
attached to the other end of said extendable and retractable
drive, sgaid tension member extending past the mold halveg; a
pivot arm mounted on the tension member adjacent the second
mold half, the pivot arm having a first end connected to the
shift rod, a second end connected to the second mold half and
a pivot connected to the tension member; sgaid sghift member,
gaid shift rod and said tension rod being free of gaid frame;
wherein extension of said extension and retraction of the
drive closeg the mold halves without transmitting clamp forces
through the frame.

2. The mold clamp assembly as in Claim 1 wherein the
extendable and retractable drive comprises two pivot links.

3. The mold clamp assembly as in Claim 1 wherein the
extendable and retractable drive comprises a pressure
cylinder.

4. The mold clamp assembly as in claim 1 wherein the
extendable and retractable drive compriseg a linear actuator.

5. The mold clamp assembly as in Claim 1 including a
second tension member, said arm located between said tension
members.

6. The mold clamp assembly as in Claim 1 including a
rotary main shaft for a rotary blow molding machine, said
frame mounted on said shaft.

7. A mold clamp assembly as in Claim 1 wherein said

frame is part of a shuttle-type blow molding machine.
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8. A mold clamp assembly for a blow molding machine
comprising: a frame; first and second mold halves on the

frame; an extendable and retractable drive located adjacent
the first mold half; a shift member connected between the
first mold half and the extendable and retractable drive free
of the frame; a shift mechanism connected between the second
mold half and the extendable and retractable drive free of the
frame, the mechanism extending past the mold halves; the
extendable and retractable drive having a first position in
which the mold halvegs are held in a closed position by the
shift member and the mechanism and a second position in which
the mold halves are held in an open position by the shift
member and the mechanism; wherein opposed clamp forces holding
the mold halveg closed when the drive is in the first position
are transmitted directly from the drive to the mold halves
through the member and the mechanism without transmission
through the frame.

9. The clamp assembly asg in Claim 8 wherein the
extendable and retractable drive comprises a pair of pivot
links.

10. The mold clamp assembly of Claim 8 wherein the
extendable and retractable drive comprises a pressure
cylinder.

11. The mold clamp assembly as in Claim 8 wherein the
extendable and retractable drive compriseg a linear actuator.

12. The mold clamp assembly of Claim 8 wherein extension
of the extendable and retractable drive <c¢loses the mold
halves.

13. The mold clamp assembly of Claim 8 wherein the shift

member and the mechanism comprise a common element.
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14. The mold clamp assembly of Claim 8 wherein the
mechanism includes a pivot arm adjacent the second mold half;
the arm having a first pivot arm end connected to the second
mold half and second pivot arm end; a shift rod free of the
frame, the shift rod extending past the mold halves and
connected to the second pivot arm end and to the drive; and a
tension rod extending past the mold halves free of the frame,
the tension rod connected to the pivot for the pivot arm and
to the drive, the extendable and retractable drive 1located
between A) the second tension rod and B) the shift rod and the
shift member, wherein extension of the extendable and
retractable drive moves the first mold half and the second
mold half together.

15. The mold clamp assembly as in Claim 8 wherein said
frame includes a base, said mold halves movably mounted on the
bage; and said mechanism extends freely through the basge.

16. The mold clamp assembly as in Claim 8 wherein said
mechanism comprises two tension rods.

17. A method of opening and closing mold halves in a
blow molding machine of the type having a frame, first and
second mold halves mounted on the frame and movable between
open and closed posgitions, an extendable and retractable
drive, and connections between the drive and the mold halves,
comprising the steps of:

A. moving the drive from a first position to a second
position to move the mold halves to the open position; and

B. moving the drive from the second position to the
first position to close the mold halves and exert a clamp
force sufficient to close the mold halves on a parison and
hold the mold Thalves closed during blow molding by
transmitting opposed clamp forces from the drive directly to
the mold halveg without transmitting clamp forces through the
frame.

18. The method of Claim 17 including the step of:

C. moving the drive from a retracted position to an

extended position to close the mold halves.
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19. The method of Claim 16 including the step of:

D. transmitting a clamp force to a mold half through a
pivot arm located adjacent the such mold half free of the
frame.

20. The method of Claim 19 including the step of:

E. transmitting the clamp force to the such mold half
through a rod located under the mold halves free of the frame.

21. The method of Claim 20 including the step of:

F. transmitting a closing force for both mold halves
through a member connected to both gaid mold halves free of
the frame.
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