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(57) Abrége/Abstract:

A plastic molding apparatus comprises an extruder (3) and a vertically extending mold tunnel (20) formed by mated mold block
sections which are moved downwardly through the mold tunnel (20) as part of a continuous looping of the mold block sections
around the apparatus. The mold tunnel has an upwardly opening mouth and the extruder (3) feeds a stream of molten plastic
(13) downwardly into the mouth of the mold tunnel (20).

SR SR VENEN

S TR

TR RN/
4

I*I - - o, B e
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca oric B w omE
OPIC - CIPO 191




CA

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

02301769 2000-02-22

£ i) w
/A 17N
s alive

WV '.a A
\}J":.&A »

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 6 :

B29C 47/12, 49/00, 33/36

(21) International Application Number:
(22) International Filing Date:

(30) Priority Data:

08/943,120 3 October 1997 (03.10.97)

(71)(72) Applicants and Inventors: LUPKE, Manfred, A., A.
[CA/CA);, 92 Elgin Street, Thornhill, Ontario L3T 1W6

1 October 1998 (01.10.98)

WO 99/17916

15 April 1999 (15.04.99)

(11) International Publication Number:

(43) International Publication Date;:

BY, CA,CH, CN, CU, CZ, DE, DK, EE, E

GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
TJ, TM, TR, TT, UA, , US, UZ, VN, YU, ZW, ARIPO
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR,
[E, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

US

(CA). LUPKE, Stefan, A. [CA/CA]; 32 Vintage Lane,

Thornhill, Ontario L3T 1X6 (CA).

Street West, Toronto, Ontario MSH 2L7 (CA).

(74) Agents: JEFFREY, John, C. et al.; Suite 301, 133 Richmond

Published
With international search report. |
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: MOLDING APPARATUS WITH DOWNWARDLY MOVING MOLD TUNNEL

(57) Abstract

A plastic molding apparatus
comprises an extruder (3) and a vertically
extending mold tunnel (20) formed by
mated mold block sections which are
| moved downwardly through the mold
tunnel (20) as part of a continuous
looping of the mold block sections around
the apparatus. The mold tunnel has an
upwardly opening mouth and the extruder
(3) feeds a stream of molten plastic (13)
downwardly into the mouth of the mold
tunnel (20).
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The present invention relates to a2 plastic meld
apparatus ¢f the type in which a continuous stream of

mclten plastic is fed teo a moving meld tunnel.

A kncwn molding apparatus is one in which an
extruder feeds a continuous stream of molten plastic to a
horizontally extending mold tunnel. This type of apparatus
is very beneficial for example in a formation of plastic
pipe. It is not however well suited for the formaticn of

irregularly shaped plastic articles which require variabls
positizning of the feed of the plastic to the meld tunnel.

Althcugh very rare vertically orerating extruders
are known, as described in United States patent 3,519,705
and U.X. Patent 2,134,8442A. The extruders in both ¢f these
patents operate using blow melding and as such the product
shaping regions known as mold tunnels must be sealed.
Furthermore, the extruders in these two patents are trapped
within the uprper end of the mold tunnels prohibiting
positional adjustments of the extruder relative to tne mold

tunnel. .
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The present invention provides a plastic molding
apparatus comprising an extruder and -a vertically extending
mold tunnel formed by mated mold block sections which are
moved downwardly through the mold tunnel as part of a
continuous looping of the mold block sections around the
apparatus. The mold tunnel has an upwardly opening tunnel

mouth and the extruder feeds a stream of molten plastic

downwardly inteo the mouth of the mold tunnel.
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The apparatus of the present invention is
particularly useful in the mclding of irregularly shaped

articles because either the mold tunnel and/or the extruder
can be easily adjusted in pesition while maintaining feed
of the plastic from the extruder to the mold tunnel in

meeting the requirements of forming irregularly shaped
plastic parts.
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- The above as well as other advantages and features
of the present invention will be described in greater
detail éccording to the preferred embodiments of the
present invention in which;

Figure 1 is a side view of a molding apparatus
according to a preferred embodiment of the present
invention;

Figure 2 is an enlarged side view of the upper mold
tunnel region of the apparatus of Figure 1;

Figures 3 and 4 are sectional views along the lines
3-3 and 4-4 respectively of Figure 2.
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Figure 1 shows a plastic molding apparatus
generally indicated at 1. This apparatus comprises an
extruder 3 which feeds a molten stream of plastic 13 to a
product shaping region generally indicated at 15. In the
particular embodiment shown, the product shaping region
comprises a pair of side by side endless loop carrier

tracks 17 and 19. A plurality of mold block sections are
secured around each of the carrier tracks. The carrier

tracks move the mold block sections to a central mold
tunnel 20 where the mold block sections on one track close
and mate with the mold block sections on the other carrier
track. As will be seen in Figure 1, the mold tunnel 20 is
vertically extending and the mold block sections when mated
with one another move downwardly through the mold tunnel.
The tunnel mouth is at the upper end of the mold tunnel
where the stream of plastic 13 feeds into the mold tunnel.

Each of the tracks is driven by a gear 18 at one
end of each track. Figure 2 shows the drive gears 18 as

being at the upper ends of the continuously looped, tracks
however, it is equally possible to provide the drive gears
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at the lower ends of the tracks. It may also be desirable
to provide drive gears at each end of both tracks.

The movement of the tracks 1s extremely efficient
5 and requires very little in the way of a driving force. As
will be understood from the drawings, each track with its
mold blocks is balanced from side to side such that the
amount of lift required to move the mold block sections
upwardly on one side of each track is effectively offset by
10 the weight of the mold block sections moving downwardly on
the other side of each track.

A number of features are produced' as a result of
the vertical orientation of the apparatus of the present
15 invention. One of those advantages is that the apparatus
takes up less floor space than a conventional horizontally
operating extrusion type molding apparatus.

Even more important to the present invention is the

20 ease with which the extruder can be lined up with the mold
tunnel and more specifically the mouth of the mold tunnel.
Furthermore, the extruder feeds through gravity down into
the mold tunnel which requires less working pressure at the
extruder. In addition, the actual extrusion nozzle 6 of

25 the extruder does not have to be trapped within the mold
tunnel but rather can be positioned remotely thereof as
shown in Figure 1 which again enhances the ability to align
the extruder with the mold tunnel should movement be
required of either as described below. In such a case the

30 molding will be preferably achieved by vacuum within the
mold tunnel.

Extrusion apparatus 1 is particularly well suited
for the formation irregularly shaped articles such as

35 bottles, automotive parts or any other type of plastic
molded article.
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In the embodiment shown, carrier tracks 17 and 19
are, as described above, used to move a plurality of mold
block sections. These mold block sections include
different sets of mold block sections which mate with one
another in the mold tunnel. The different sets of mold
block sections may have different configurations according
to the shape of the plastic article to be formed. For
example, mold block section 21 on track 17 mates in the
mold tunnel with mold block section 25 on track 19 as shown
in Figure 3 of the drawings. Mold block section 21 has an
interior mold cavity 22 and mold block section 25 has an
interior mold cavity 26. As these two mold block sections
are brought by their respective carriers to the upper end
of the mold tunnel where they close with one another as
shown in Figure 3, the mouth of the mold tunnel is formed
by the mating of the mold cavities 22 and 26. The stream
13 of molten parison 1s then fed from the extruder 3 inté

the mouth of the mold tunnel having this shape and being in
a specific position below the extruder.

The shape and positioning of the tunnel mouth is
not however always the same as what is shown in Figure 3.
For example, tracks 17 and 19 are provided with a different
set of mold block sections 23 and 27 which also mate with
one another in the mold tunnel. Mold block section 23 has
an interior cavity 24 while mold block section 27 has an
interior cavity 28 as shown in Figure 4 of the drawings.
When these two mold block sections are brought around to
the top of the mold tunnel they will form the mold tunnel
mouth of a different shape than what is shown in Figure 3.
In addition, the positioning of the mouth of the mold
tunnel has shifted in a horizontal plane from the Figure 3
to the Figure 4 position. Note that the shifting, as
evidenced by the parting line 22 in figure 2 of the mold
block sections, is gradual so that the full mouth of the
tunnel is exposed.
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In view of the above described shifting of the
tunnel mouth it is important that the apparatus be capable
of adjustment to ensure that the flow of plastic from the
extruder goes directly into the mouth of the mold tunnel
regardless of its shape and position. This is achievable
in a number of different ways as described later below.
However, it should be noted at this point that each of the
adjustments is easily made because of the vertical
orientation of the mold tunnel, the separation of the
extruder from the mold tunnel and the ability of the
extruder to feed downwardly into the mold tunnel.

As will be seen in Figure 1, extruder 3 is held in
its downwardly directed position by an extruder support 9.
The extruder head itself may be adjustably secured as
indicated at 4 to the support 9 which allows horizontal or

side to side adjustment of the extruder head as indicated
by arrows 5 and 7.

It is also possible to have the base of the
extruder support 9 seated on adjustment members 11 on the

ground surface for the support. This again would provide a
side to side adjustment of the extruder head.

Another method of ensuring alignment of the plastic

flow to a variably positioned tunnel is by making the mold
block carrier tracks 17 and 19 movable in a horizontal

plane. In the embodiment shown, the two tracks are held by
support beams 33 of a carrier support 29. The carrier
tracks are adjustable along beams 33 in the direction of
arrows 35 and 37. During the mold operation, the two
tracks will move simultaneously with one another to keep
the mold tunnel closed. However, during down times, either
one or both of the carrier tracks are movable along beams
33 independently of one another in opposite directions to

separate the two tracks for cleaning and/or replacement of
the mold block sections.
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As also shown in Figure 1, the entire support 29
for the mold block carriers may sit on an adjustable base
31 that' allows side to side movement of the support 2%
relative to the ground surface.

In a further embodiment of the present invention, a
parison guide 39 is provided between the nozzle 6 of the
extruder 3 and the mouth of the mold tunnel. This guide is
again movable side to side in the horizontal plane as

10 indicated by arrows 41 and 43.

Guide 39 has an opening 40 through the guide. The
parison flows through and 1is guided by opening 40. When
the guide is adjusted in a side to side direction, a
15 corresponding adjustment is made in the flow direction of
the parison from the extruder. This adjustment will
correspond to the positioning of the mouth opening to the
tunnel which in turn depends upon which particular set of

mating mold block sections are at the upper end of the
20 tunnel.

When working with guide 39, it may be desirable to

provide a flow of fluid around the edges of the guide to

prevent the parison from sticking to the guide.
25

The adjustment of the alignment of the parison flow
from the extruder to the mouth of the tunnel regardless of
what means is used to make that adjustment is preferably

dictated by a controller within the system which is

30 preprogrammed to make the appropriate adjustments at the
appropriate times.

Another feature of the present invention is that
the speed of the mated mold block sections through the mold
35 tunnel can be varied by changing the speed of the carrier
tracks. This in turn changes the thickness of the shaped

plastic or the diameter of the part formed within the mold
tunnel without changing the flow of plastic from the
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extruder. As alternatives, the speed of the flow of
plastic from the extruder can also be varied to change
product wall thickness or product diameter by adjustable

gaps on the extruder or by the use of adjustment screws as
5 are known in the molding art.

Although various preferred embodiments of the
present invention have been described in detail, it will be
appreciated by those skilled in the art, that wvariations

10 may be made without departing from the spirit of the

invention or the scope of the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A plastic molding apparatus comprising an extruder

and a vertically extending mold formed by mated mold
block sections which are moved downwardly through said

apparatus as part of a continuous looping of said mold

block sections around said apparatus, said mold having an

upwardly opening mold tunnel mouth and said extruder

feeding a stream of molten plastic downwardly into the

mouth of the mold tunnel, means to produce wvacuum to

vacuum form product within the mold tunnel, said extruder
having a feed nozzle which 1s directed at without being
trapped 1n the mold tunnel mouth, said extruder being
free to move relative to said mold and said apparatus
including means to adjust positioning of said extruder

relative to said tunnel mouth.

2. A plastic molding apparatus as claimed i1n Claim 1,

wherein sailid mold block sections are moved by a pair of

side by side mold block carrier tracks.

3. A plastic molding apparatus as claimed in Claim 1,
wherein sald mold block sections include sets of mated

mold block sections of different configurations.

4 . A plastic molding apparatus as claimed in Claim 3,
wherein sald tunnel mouth shifts to different positions

in a horizontal plane relative to said extruder according

to which set of mold blocks sections 1s presented at a

particular time at the tunnel mouth to provide alignment

of the stream of plastic with the tunnel mouth at the

different positions of the tunnel mouth.

5. A plastic molding apparatus as claimed 1n Claim 4,

wherein sald mold block sections are moved by carrier
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means which 1s mounted on and horizontally adjustable of

a support for said carrier means.

6. A plastic molding apparatus as claimed in Claim 5,

wherein sailid carrier means comprises a palr of side by

side mold block carrier tracks which are horizontally

adjustable together with one another on said support.

7. A plastic molding apparatus as claimed in Claim 6,

wherein at least one of said mold block carrier tracks 1s

independently adjustable on said support relative to the

other of said mold block carrier tracks.

8 . A plastic molding apparatus as claimed in Claim 3,
wherein sald extruder 1s horizontally adjustable

independently of said mold.

9. A plastic molding apparatus as claimed in Claim 3,

including an adjustable guide which 1s between said
extruder and said: tunnel mouth and which provides

horizontal adjustment of the stream of plastic from said

extruder into said tunnel mouth.

10. A plastic molding apparatus as claimed i1n Claim 3,

wherein said carrier means 1s adjustable 1n speed
according to which set of mold block sections 1s

presented at the upper end of said mold tunnel.

11. A plastic molding apparatus as claimed in Claim 4,

including a controller which 1s programmed to

automatically adjust positioning of said mold relative to

sald extruder to malintain feed of the stream of molten

plastic into the tunnel mouth at the different positions

of the tunnel mouth.
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