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(57) M¢éthode de reformage d™un tube creux qui a une (57) A method of reshaping a hollow tube having a
paroi1 circonferentielle delimitant 1'intérieur et I'extérieur  circumferential wall defining an inside and an outside of

du tube et qu1 est constitu¢ d’au moins une couche de  the tube and formed from at least one layer of a
plastique thermoformable, I'extérieur de la paro1 ayant  thermoformable plastic, with the outside of the wall
au moins une decoration. La methode comprend les  having at least one decoration, which method includes
¢tapes de juxtaposer un cote du tube avec un ¢lément de  the steps of juxtaposing one side of the tube with a
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formage dont une surface a la forme d un motif, de sorte
que le motif fait face au coteé du tube; et chauffer la paro1
du tube a une température de formage ¢levee a laquelle
le plastique peut étre thermoforme et appliquer une
pression de fluide différentielle au tube de maniere que
la pression prevalant du cote oppose a celur de 1'¢lément
de formage excede la pression prévalant du cote ou se
trouve 1’¢lement de formage, de sorte que la paroi1 du
tube chauffe entre en contact avec le motif de surface de
I"¢lément de formage et prend la forme de son motif
décoratif. L invention décrit aussi des methodes dans
lesquelles on utilise un mandnn comme ¢€lément de
formage.
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forming element having a surface in the shape of a
pattern, so that the pattern confronts the side of the tube;
and heating the tube wall to an elevated forming
temperature at which the plastic 1s capable of being
thermoformed and applying a differential fluid pressure
to the tube so that the prevailing pressure on the side of
the tube opposite the forming element exceeds the
pressure prevailing on the side with the forming element,
so that the heated tube wall contacts the forming element
surface pattern and 1s thereby formed into conformaity
with the shape of the pattern. Methods 1 which a
mandrel 1s used as the forming element are described.
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ABSTRACT
A method of reshaping a hollow tube having a

circumferential wall defining an inside and an outside of the tube and
formed from at least one layer of a thermoformable plastic, With the
outside of the wall having at least one decoration, which method
includes the steps of juxtaposing one side of the tube with a forming
element having a surface in the shape of a pattern, so that the pattern
confronts the side of the tube; and heating the tube wall to an elevated
forming temperature at Which the plastic is capable of being
thermoformed and applying a differential fluid pressure to the tube so
that the prevailing pressure on the side of the tube opposite the forming

element exceeds the pressure prevailing on the side with the forming
élement, so that the heated tube wall contacts the forming element
surface pattern and is thereby formed into conformity with the shape of
the pattern. Methods in which a mandrel is used as the forming

element are described.
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PROCESS OF RESHAPING DECORATED PLASTIC MATERIALS

BACKGRO E THE INVENTION

The present invention relates to methods of reshaping
thermoformable plastic tubes, the external surfaces of which have at
least one decoration. In particular, the present invention relates to
methods in which externally decorated thermoformable plastic tubes are
vacuum-formed over a mandrel having a surface in the shape of a
pattern by heating the tube to an elevated temperature while applying a
differential fluid pressure so that the prevailing pressure on the outside
of the tube excee&s the pressure on the inside, so that the heated tube
contacts the mandrel surface pattern and is thereby formed into

conformity with the shape of the pattern.

Flexible plastic tubular containers for preserving and
delivering products such as creams or pastes are filled from tubular
blanks having a headpiece molded on one end and open on the other
end for filling of the tube with the product to be delivered. The open
end 1s then sealed shut, typically with the application of heat and
pressure.

The forming of debossed patterns on smooth tubular
surfaces is desirable for aesthetic design reasons. A tubular container
with an irregularly patterned surface would also be desirable, to make
the container easy to grip, especially when squeezing the tube to
dispense product. This is especially desirable when the container is
used to dispense skin creams or lotions that are slippery to the touch,
making smooth-surfaced tubular containers particularly difficult to

grip, for example, when replacing the cap after the product has been

dispensed.



10

15

20

25

201211

S

2-
Tubular containers typically have content-identifying

indicia printed directly thereon, for which a smooth tubular surface is

required. Today there are blow-molded plastic tubes on the market

with raised or debossed patterns, but these tubes cannot be decorated in
the area of the pattern. The known means by which debossed patterns
may be formed on tubes after printing in the area of the printed pattern
results in distortion of the image printed on the tubes.

U.S. Patent No. 2,913,768 discloses a method by which
pre-printed tubular containers having circular cross-sections are forced
over an oval-shaped mandrel, without heating, to form tubular
containers having oval cross-sections. The disclosed method does not
produce a tube having a raised surface pattern. The circumference of
the tube remains the same.

There remains a need for a method by which debossed

patterns may be formed on pre-printed tubular container blanks.

SUMMARY OF THE INVENTION

This need is met by the present invention. It has now
been discovered that vacuum-forming may be employed to introduce
debossed patterns on the surface of pre-printed or otherwise pre-
decorated tubular container blanks without distorting the appearance of
the printing or other decoration.

Therefore, in accordance with the present invention, there
1s provided a method of reshaping a hollow tube having a
circumferential wall defining an inside and an outside of the tube and
formed from at least one layer of a thermoformable plastic, with the
outside of the wall having at least one decoration, which method

includes the steps of:
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juxtaposing one side of the tube with a forming
element having a surface in the shape of a pattern, so that the pattern
confronts the side of the tube: and

heating the tube wall to an elevated forming
temperature at which the plastic is capable of being thermoformed and
applying a differential fluid pressure to the tube so that the prevailing
pressure on the side of the tube opposite the forming element exceeds
the pressure prevailing on the side with the forming element, so that
the heated tube wall contacts the forming element surface pattern and 1s
thereby formed into conformity with the shape of the pattern.

Preferred embodiments of the present invention utilize a
mandrel as the forming element and juxtapose the tube with the
mandrel by introducing the mandrel into the inside of the tube.
Preferred methods in accordance with the present invention apply
differential pressure to the tube by connecting the surface pattern of the
forming element to a vacuum system.

The method of the present invention makes possible the
formation of debossed pattern designs on the surface of pre-printed
tubular container blanks. Such designs can be utilized to complement
or highlight the printed pattern or other decoration on the surface of the
tube, preferably by coordinating the placement of the debossed pattern

design with the location of the printing or decoration. The method of

the present invention is not limited to debossed pattern designs, but can
also be employed to form raised patterns on the surface of smooth, pre-
printed or pre-decorated tubular blanks. The method of the present
Invention will also produce a change in the oniginal circumference of

the tube wall.

Other features of the present invention will be pointed out

in the following description and claims, which disclose the principles of
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the invention and the best modes which are presently contemplated for
carrying them out.

DETAILED DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many

>  more other intended advantages can be readily obtained by reference to
the detailed description when considered in connection with the
following drawings, wherein:

FIG. 1 1s a side view depicting the step of introducing a
pre-printed plastic tube onto a mandrel according to one embodiment of

10  the method of the present invention;

FIG. 2A is a side view depicting a pre-printed plastic tube
mounted on a mandrel prior to reshaping, according to one
embodiment of the method of the present invention:

FIG. 2B is a side view depicting a pre-printed plastic tube

15  mounted on a mandrel after reshaping, according to one embodiment of
the method of the present invention:

FIG. 3 is a perspective view illustrating one embodiment
of the method of the present invention:

FIG. 4 is a top, cross-sectional view of a mandrel for use

20 1n one embodiment of the method of the present invention; and

FIG. 5 is a side view depicting a pre-printed plastic tube
introduced into a forming element sleeve after reshaping according to
another embodiment of the method of the present invention.

It should be noted that the drawings are not necessarily to

25 scale, but that certain elements have been expanded to show more

clearly the wvarious aspects of the present invention and their

advantages.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The means by which the method of the present invention
may be employed to reshape pre-printed or pre-decorated tubular
container blanks is shown in FIGS. 1, 2A and 2B, in which a
prefabricated tubular body 10, typically a thermoformable plastic
material, which is open at one end 12 and has a headpiece 16 molded
on the opposite end 14, is placed on a forming element or mandrel 18.

The exterior surface 22 of tubular body 10 has
decoration 20 pre-printed or otherwise pre-affixed thereto. Mandrel 18
has a depressed pattern 24 on the surface 26 thereof. Alternatively, the
mandrel may be replaced with a sleeve device (see Fig. 5). Vacuum
line 28 connects the surface 26 of mandrel 18 at pattern 24 to a vacuum
system (not shown).

As shown in FIG. 3, the mandrel 18 with tubular body 10
atop thereof is passed through heat section 30 wherein the tube is
heated to a temperature at which the plastic from which it is formed is
capable of being reshaped. At the same time, a vacuum is drawn
through vacuum line 28, thereby applying a differential fluid pressure
to the tubular body 10, so that the prevailing pressure on the outside of
the tube exceeds the pressure on the inside of the tube. As shown in
FIGS. 2A and 2B, the pressure differential causes the heated tube wall
to contact the surface of the mandrel at the mandrel pattern, thereby
forming the tube wall into conformity with the shape of the pattern.

The mandrel with the tubular body atop thereof then
passes through cooling section 32 in which the temperature of the
tubular body is reduced while the vacuum continues to be drawn
through the vacuum line 28 so as to maintain the differential fluid

pressure on the wall of the tubular body. The tubular body 1s cooled to
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a temperature at which the plastic from which it is formed is no longer
in a thermoformable state.

The mandrel with the tubular body atop thereof then
passes to station 35. The vacuum drawn through the vacuum line is
terminated, thereby reducing the pressure differential at the tube wall.
A stream of air from a compressed air source (not shown) is then
passed through the vacuum line, thereby ejecting the tubular body from
the mandrel.

I As shown in FIG. 4, the mandrel 18 typically has a
circular or oval cross-section that essentially conforms to the cross-
section of the tubular body 10 with which it is to be employed. The
mandrel 18 supports the tubular body 10 in an upright position.
Differential pressure is applied to the wall of the tube by drawing a
vacuum from the inside of the tubular body 10 with the vacuum line 28
on the surface 26 at debossed pattern 24. A pressure differential of at
least 50 torr should be employed, with a pressure differential greater
than 100 torr being preferred.

Suitable thermoformable plastics from which the tubular
body 10 may be prefabriczited include polyethylene, including LDPE,
LLDPE, and HDPE, polypropylene, and the like. The polyethylene or
polypropylene may be co-extruded to form a multi-layered tube wall
with an additional layer or layers of polyethylene, polypropylene,
nylon, barrier materials, and the like. Layers of virgin and non-virgin
materials may be combined. The preferred plastics are LDPE and
co-extruded materials. The plastic should be thermoformable at a
temperature between about 60°C and about 180°C, and preferably
between about 90°C and about 120°C. Consequently, the method of
the present invention preferably heats the tubular body to a temperature

between about 60°C and about 180°C, and more preferably to a
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temperature between about 90°C and about 120°C. Any number of
conventional means may be employed to heat the tubular body to a
thermoformable temperature including, but not limited to, hot air or
other gases, radiant electric heat, hot fluids such as water, and the like.
After the tubular body 10 has been reshaped, it is rendered non-
thermoformable by cooling to a temperature below about 60°C, and
preferably to below about 40°C.

The tubular bodies 10 to be employed in the method of
the present iﬁvention are preferably prefabricated from the
thermoformable plastic by extrusion or blow molding, followed by
Injection molding or compression molding of headpiece 16 to end 14.

Any number of conventional means may be employed to
pre-print or pre-affix decoration 20 to the exterior surface 22 of tubular
body 10. Indicia may be printed on the surface 22 by spray coating,
roller coating, offset printing, silk-screening, and the like. Similarly, a
metalized decoration may be applied by hot stamping, or a pressure-
sensitive label or decal may be laminated to the surface 22. Heat
transfer labels may also be used. In a preferred embodiment of the
present invention, the location of the raised pattern that is reshaped on
the surface 22 of the tube is coordinated with the location of the
decoration 20, so that the pattern highlights or is incorporated into the
decoration.

Essentially any pattern capable of being shaped into a
thermoformable tube with a forming element may be employed. More
than one pattern may be used on a forming element or mandrel.
Multiple patterns may be the same or different.

The present invention contemplates a method depicted in

Fig. 5 in which the forming element is a sleeve 118 into which a

prefabricated tube 110 with headpiece 116 is introduced. The tube 110
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has an exterior surface 122 pre-printed with decoration 120. The
forming element pattern would then be located on an interior
surface 126 of the sleeve 118 and a vacuum would be drawn from the
interior of the sleeve with vacuum line 128 to create a pressure
differential across the wall of the tube while heat was applied to the
interior of the sleeve in order to heat the tube to a temperature at which
thermoforming of raised pattern 124 would occur.

The method of the present invention permits the
manufacture of printed or decorated tubular plastic bodies and tubes

having raised or depressed patterns on their surfaces from pre-printed

or pre-decorated tubular bodies and tubes. The method overcomes the

problem of printing or otherwise decorating a tubular surface having a

ratcan
icunou

or depressed pattern and permits the formation of such patterns
on a tubular surface that has been pre-printed or pre-decorated.

The tubular body resulting from the process of the present
invention is a printed or decorated container with a raised or depressed
surtace pattern of great utility in cosmetic packaging and the like. The
method of the present invention permits the printing or decorating of
containers with raised or depressed patterns utilizing techniques
ordinarily reserved for smooth-surfaced containers.

As will be readily appreciated, numerous variations and
combinations of the features set forth above can be utilized without
departing from the present invention as set forth in the claims. Such
variations are not regarded as a departure from the sprit and scope of
the 1invention, and all such variations are intended to be included within

the scope of the following claims.
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WHAT IS CLAIMED 1IS:

1. A method of reshaping a hollow tube having a
circumferential wall defining an inside and an outside of said tube and
formed from at least one layer of a thermoformable plastic, said outside
of said wall comprising at least one decoration, and said method
comprising the steps of:

juxtaposing one side of said tube with a forming
element having a surface in the shape of a pattern, so that said pattern
confronts said side of said tube; and

heating said tube wall to an elevated forming
temperature at which said plastic is capablé of being thermoformed and
applying a differential fluid pressure to said tube so that the prevailing
pressure on the side of said tube opposite said forming element exceeds
the pressure prevailing on said side confronting said forming element,
so that said heated tube wall contacts said forming element surface
pattern and 1s thereby formed into conformity with the shape of said
pattern.

2 The method of claim 1, wherein said forming
element comprises a mandrel and said juxtaposing step comprises
introducing said mandrel into said inside of said tube.

3. The method of claim 2, wherein said mandrel has a
circular or oval cross-section with essentially the same diameter as said
tube.

4. The method of claim 1, wherein said surface
pattern of said forming element is connected to a vacuum system and
said step of applying the differential fluid pressure comprises applying

differential fluid pressure with said vacuum system.
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5. The method of claim 4, wherein said forming
element comprises a mandrel and said vacuum system is connected to
said surface pattern through the interior of said mandrel.

6. The method of claim 1, wherein said tube is heated
on said forming element.

7. The method of claim 1, wherein said tube is heated
while said differential pressure is being applied.

8. The method of claim 1, wherein said tube is heated
to a temperature between about 60°C and about 180°C.

9. The method of claim 1, further comprising the step
of cooling said tube to a temperature below which said plastic is
capable of being thermoformed after said tube wall has been formed
into conformity with said shape of said forming element surface
pattern.-

10. The method of claim 9, wherein said differential
pressure 1s maintained while said tube is cooled.

I1.  The method of claim 1, further comprising the step
of removing said tube from said forming element after said tube wall
has been formed into conformity with the shape of said forming
element surface pattern.

12. The method of claim 1, wherein' saild tube
comprises a headpiece molded thereon.

13.  The method of «claim 1, wherein said
thermoformable plastic is selected from the group consisting of
polyethylene and polypropylene.

14.  The method of claim 1, wherein said tube wall
comprises a plurality of co-extruded thermoformable plastic layers.

15.  The method of claim 1, wherein said decoration

comprises information-bearing indicia.
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16. The method of claim 1, wherein said decoration is
pre-printed on said tube by spray-coating, roller-coating, offset
printing, or silk-screening.

17. The method of claim 1, wherein said decoration
comprises a metallic decoration pre-applied to said tube by hot
stamping.

18. The method of claim 1, wherein said decoration
comprises a pressure-sensitive or .heat-transfer label or a decal pre-
applied to said tube.

19. The method of claim 1, wherein the tube wall is
formed into conformity with the shape of said forming element surface
pattern at the location of said decoration on said tube wall.

20. A method of reshaping a hollow tube having a
circumferential wall defining an ins'ide and an outside of said tube and
formed from at least one layer of a thermoformable plastic, said outside
of said wall comprising at least one decoration, and said method
comprising the steps of:

introducing into said inside of said tube a mandrel
having a surface in the shape of a pattern; and

heating said tube wall to an elevated forming
temperature at which said plastic is capable of being thermoformed and
applying a differential fluid pressure to said tube so that the prevailing
pressure on said outside of said tube exceeds the pressure prevailing on
said 1nside of said tube, so that said heated tube wall contacts said
mandrel surface pattern and is thereby formed into conformity with the
shape of said pattern.

21.  The method of claim 20, further comprnising the

step of cooling said tube wall to a temperature below which said plastic
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1s capable of being thermoformed after said tube wall has been formed

into conformity with said shape of said mandrel surface pattern.
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