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(57) Abregée/Abstract:

Apparatus for extruding an elongated article comprising a die having an opening therethrough; an extruder for discharging
extrudable material through said die opening; structure for rotational movement between said die and said extruder so as to
provide said elongated article having a rotational profile.
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Abstract of the Disclosure

Apparatus for extruding an elongated article comprising a die having an opening
therethrough; an extruder for discharging extrudable material through said die opening;
structure for rotational movement between said die and said extruder so as to provide said

elongated article having a rotational profile.
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Description

Field of Invention

This invention relates generally to apparatus and a method for extruding an elongated
article having at least one spiral profile along the length of said elongated article; and further
includes the extruded thermoplastic foam rod produced thereby having at least one helical

profile along the length thereof.

Background Art
In the extrusion process a plastic resin melt 1s formed under heat and pressure. The

melt 1s usually formed continuously by a rotating screw in a barrel which converts solid
pellets of the resin or plastic into the flowable or extrudable material. A wide variety of
additions may be incorporated into the extrudable material such as extenders, blowing agents,

fire retardants, pigments and such.

Such extruder generally includes a hopper through which the extrudable material is
introduced into the extruder, heating element to melt the extrudable material and a nozzle or
opening from the extruder for communicating the extrudable material from the extruder to
a die. The die may generally include a plenum chamber which then communicates with the

die opening.

Various extruders and methods have heretofore been produced.

For example, U.S. Patent No. 5,316,460 generally relates to synthetic resin material
feeding apparatus for use in a system for forming a sealing liner on the inner surface of a
top panel wall of container closure shelt which has an extruder and a gear pump. The
driving mechanism the extruder and the gear pump have an intermittent rotation-driving

output for intermittently operating the extruder and the gear pump.
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Moreover, U.S. Patent No. 5,401,454 generally illustrates an extrusion die and flow
control method which incorporates a flow control in the form of a flow diverter which
extends traversely across the flow path. The diverter forms part of a window upstream of
the die lips and provides a slight tapering enlargement which may be moved along the
window across the flow path from one side to the other or preferably from the center

symmetrically outwardly or vice versa to divert flow from the center proportionally to the

edges without changing the total cross-sectional area of the window.

Moreover, some of the prior art extruders included a rotational movement, however,

none of such prior art extruders produce an article having at least one spiral profile along the

length thereof.

For example, U.S. Patent No. 4,832,588 teaches that material 1s threaded out into a

space between a worm and a nozzle but since the nozzle core i1s locked against rotation the
frictional engagement between the material and both the outer surface of the nozzle core will

cause the material to stop rotating as it 1s forced further towards the nozzle.

Moreover, U.S. Patent No. 5,505,887 illustrates rotating a portion of a die in a first
rotational direction and rotating a mandrel in a second rotational direction so as to enhance

helical fibrous formation of tubing material.

It 1s an object of this invention to provide an improved apparatus and method for

producing elongated articles having a rotational profile.

It 1s an aspect of this imnvention to provide apparatus for extruding an elongated article
comprising a die having an opening therethrough; an extruder for discharging extrudable
material through said die opening; structure for rotational movement between said die and

said extruder so as to produce said elongated article having a rotational profile.

In accordance with yet another aspect ot the invention, to provide apparatus for
extruding an elongated article having at least one spiral profile along the length thereof

comprising a die having an opening; an extruder for discharging extrudable material through
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said die opening; structure for rotational movement between said die and said extruder so as

to produce said elongated article having at least one spiral profile along the length of said

elongated article.

It 1s another aspect of this invention to provide a method of producing an elongated
foam rod having at least one helical profile along the length of said rod comprising a rotating
a die opening relative to an extruder; selecting the die opening so as to impart the helical

profile along said length ot said foam tube.

[t 1s another aspect of this invention to provide an extruded thermal plastic rod having

at least one helical protile along the length thereof.

Briet Description of Drawings
Fig. 1 1s an exploded cross-sectional view of the apparatus.

Fig. 2 illustrates a nozzle having at least two circular openings.

Fig. 3 1s a drawing of a nozzle showing slot.

Fig. 4 1s a drawing of a nozzle illustrating four round openings.

Fig. 5 1s another view of the nozzle openings.

Fig. 6 1s another 1llustration of nozzle openings.

Fig. 7 shows one embodiment of a foam tube having at least one spiral profile along

the length thereof.

Best Mode for Carrying Out the Invention

In the description which tollows, like parts are marked throughout the specification
and the drawings with the same respective reference numerals. The drawings are not
necessarily to scale and In some 1nstances proportions may have been exaggerated in order

to more clearly depict certain features of the invention.

Figure 1 shows a cross-sectional view of an extruder 54. Extruder 54 contains

extruding barrel 56, adaptor plate 58, a die 20.
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The embodiment of the invention shown in Figure 1 i1s adapted to discharge extrudable
material that is melt tflowable such as thermoplastic foam. Plastic elements or pellets (not
shown) for example are poured into the extruder hopper 72 which communicates with the
extruder hopper opening 74 disposed in the extruder barrel 56. The extruder hopper opening
74 communicates with the extruder bore 75. Figure 1 shows schematically heating elements
76 to heat for example the plastic pellets to an appropriate temperature in a manner well
known to those persons skilled 1n the art so as to produce a thermoplastic material such as
thermal plastic foam 1n an extrudable form. Figure 1 does not show the rotating screw in

the barrel which i1s well know to those persons skilled in the art.

In the embodiment shown 1n Figure 1, there 1s shown an adaptor plate 58 which is
connected to the extruder barrel 56 by means of a plurality of screws such as screws 60 and
62 which engage with the plurality of screw holes such as screw holes 64 and 66 disposed
in the adaptor plate 58. The screw holes 64 and 66 communicate with corresponding screw
holes 65 and 67 disposed 1n the extruder barrel 56. The adaptor plate 58 also includes an
extrusion orifice 70 which communicates with bore 75. The adaptor plate 58 also includes

a front die wall 71.

The embodiment shown 1n Figure 1 also shows the die 20 which generally 1llustrates
a die body 22 which 1ncludes a die opening or orifice 24. The die body 22 includes a first
cylindrical die body 26 and a second cylindrical die body 28. The cylindrical die body 26
includes a cylindrical recess 30 which 1s adapted to receive a bearing member 40 in the
manner to be described hereinafter. The cylindrical die body 26 also includes a gear profile
32 presented by the outer cylindrical surtace 34. The gear 32 of die 20 1s adapted to be

driven by driving means for radial engagement for rotational movement between said die and
said extruder. Said driving means consists of a pinion shaft 38 connected to a motor (not shown). The
driven pinion shaft 38 is adapted to rotate a drive gear 42 in direction B which meshes with the gear

32 thereby causing the die 20 to rotate in a direction A relative the extruder 54.

The bearing member 40 is adapted to be secured to the adaptor 58 by means of screws 103
and 105 which are received by holes 106 and 107 passing through the bearing member 40 and
releasably secured into holes 108 and 110 of adaptor plate 58. In the preferred
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embodiment the bearing member 40 can be comprised of a material such as bronze by way
of an example. However, other materials can be used so as to provide a bearing surface 41
between the rotation of the die 20 and the bearing member 40 in a manner to provide good
sliding movement there between as well as provide a surface to minimize any leakage of

thermoplastic material between the bearing member 40 and die 20. The bearing surface also

includes a bore 82 which communicates with bore or extruder orifice 70 and die 20.

The die 20 includes a recess 30 which 1s adapted to capture and receive bearing
member 40. The bearing member 40 actually comprises a bearing cylinder which comprises
a bearing surface 41 which 1s adapted to slidingly mate against die surface 43 to provide

good sliding movement there between in the manner so as to minimize any leakage of

flowable material there between. Said bearing surface intersects die opening 24, as shown in Fig. 1.

The die 20 i1s forced against the bearing surface 41 and in particular against extruder
barrel 56 by means of cam followers 61 and 63 which are comprised of rollers 64 and 66
respectively as retaining means which are adapted to press against the bearing die surface 68

so as to hold die 20 against the bearing member 40 1n a tight sealing fashion.

The depth of the recess wall 80 1s dimensioned so as to be approximately equal or
slightly less than the depth of the bearing member wall 82 so that frictional slidable
movement occurs between the bearing surface 41 and recessed die surface 43 rather than

between the die 20 and adaptor plate 58.

Accordingly in order to assemble the apparatus herein the adaptor plate 58 is secured

to the extruder barrel 56 by means of the screws 60 and 62 as described hereinbefore.

Thereafter the bearing member 40 1s secured to the adaptor plate 58 by means of

screws 103 and 105 as hereinafter described.

Thereafter the die 20 1s placed or mounted over the bearing member 40 so as to
capture the bearing member 40 within the recess 30. The die 20 is securedly held against

the bearing member 40 for rotational movement thereby by means of the use of cam
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followers 61 and 63. The cam followers are adapted for rotational movement about shafts

72 and 73.

Extrudable material is therein forced through the extruder barrel 56 and orifice 70 and

32 to the die opening 24.

The contour of die opening 24 is selected so as to produce an extruded thermoplastic
foam rod 110 having at least one helical profile 111 along the length thereof as shown in

Figure 7.

By way of example. the die opening may be selected so as to present two openings
as shown in Figure 2. In particular the openings of Figure 2 illustrate one main opening 104
which communicates with a second opening 106. The opening 104 may be concentric with
the axis of the extruder 108. The arrangement of the openings of Figure 2 will produce the
extruded thermoplastic foam rod 110 shown in Figure 7 which illustrates at least one helical
profile 111 along the length thereof. A plurality of helical profiles or spirals can be
produced along the length of the thermoplastic foam rod by using for example the die

opening of Figure 6.

However, the die opening may be a slot 109 as shown in Figure 3 which will also

produce a helical rod.

Other arrangements are illustrated in Figures 4, 5. and 6. Any arrangement or
opening can be used such as a triangle 112, square 113 or multi-sided opening as well as a
multiplicity of round circles as shown in the drawings. Moreover, a non-circular opening

could be used.

Accordingly the apparatus as shown herein is utilized for extruding an elongated
article 110 which apparatus comprises a die 20 having a die opening 24 as well as an
extruder 54 for discharging the extrudable material through the die opening 24. Means 36

are provided for rotational movement between the die 20 and the extruder 54 so as to
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produce the elongated article having a rotational profile 111 which consists of a helical ridge

extending along the length of the extruded material 110.

The materials used for the extruder barrel 56, die 20 and adaptor plate 58 can
comprise of a number of metals which are well known to those skilled in the art and
generally consists of stainless steel or other high strength materials. The bearing material

as shown 1n the preferred embodiment consists of bronze but other material may also be

used.

Moreover the die hole or orifice 24 utilized herein consists of a variety of shapes so

long as it produces at least one helical profile along the length of the extruded member.

T'he extruded rods 110 made from the apparatus and method described herein can be

used as water toys such as foam water logs, by way of example.

Various embodiments of the invention have now been described in detail. Since
changes in and/or additions to the above-described best mode may be made without departing
from the nature, spirit or scope of the invention, the invention is not to be limited to said

details.
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CLAIMS

The embodiments of the invention in which an exclusive privilege or property is
claimed are defined as follows:

1. An apparatus for extruding an elongated article having at least one spiral profile

along the length thereof comprising:

(a) a die having a die opening and a recess;

(b)  extruder for discharging extrudable material through said die opening;

(C) means for radial engagement for rotational movement between said die

and said extruder so as to produce said elongated article having at least

one spiral profile along the length of said elongated article;

(d) adaptor plate secured to said extruder comprising a bearing surface; and

(e) retaining means for retaining said die between said retaining means and

adaptor plate wherein said recess receives said bearing surface and said

die bears against said bearing surface.

2. Apparatus for extruding an elongated article having a rotational profile

comprising:
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(a) a die having an opening;

(b) extruder for discharging said extrudable material through said die opening;

(C) means for radial engagement for rotational movement between said die

and said extruder so as to produce said elongated article having a

rotational profile;

(d)  an adaptor plate secured to said extruder;

(e) a bearing surface secured to said adaptor plate;

(f) said bearing surface extending along a plane intersecting said die

opening; and

(9) said die including a recess for receiving said bearing surface.

3. Apparatus as claimed in claim 2 wherein said die opening imparts at least one

spiral profile unto said extruded article.

4. Apparatus as claimed in claim 3 wherein said die opening is rectangular.

5. Apparatus as claimed in claim 3 wherein said die opening Is triangular.
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6. Apparatus as claimed in claim 3 wherein said die opening is multi-sided, or non-

circular.

/. Apparatus as claimed in claim 3 wherein said die opening includes at least two

circular openings.

8. Apparatus for extruding an elongated article having at least one spiral profile

along the length thereof comprising:

(a) a die having an opening;

(b) extruder for discharging extrudable material through said die opening;

(C) means for radial engagement for rotational movement between said die

and said extruder so as to produce said elongated article having at least

one spiral profile along the length of said elongated article;

(d)  an adaptor plate secured to said extruder;

(e) a bearing surface secured to said adaptor plate;
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(T) said bearing surface extending along a plane intersecting said die

opening; and

(g) said die including a recess for receiving said bearing surface.

9. Apparatus as claimed in claim 8, wherein said die includes a die body having
driving means for engagement with said means for radial engagement so as to rotate

said die relative said extruder.

10.  Apparatus as claimed in claim 9 further including cam followers for pressing said

die body against said adaptor plate.

11.  Apparatus as claimed in claim 10 wherein said driving means comprises a gear.

12.  Apparatus as claimed in claim 11 wherein said die opening includes at least two

circular openings.

13.  Apparatus as claimed in claim 11 wherein said die opening has at least three

sides.

14.  Apparatus as claimed in claim 11 wherein said bearing surface is comprised of

bronze.
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