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(54) INCREASED-STRENGTH CUP

(57) An increased-strength cup containing a round
bottom and a curved wall, wherein the curved wall of the
cup is created by rotating a tangent-shaped curve (2),
forming the lateral surface, around the vertical axis (4)
of the cup, whereas the diameter of the curved wall of
the cup increases in the direction from the bottom (1) of
the cup towards the drinking edge (3).
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Description

[0001] The invention concerns a cup with increased compressive strength.
[0002] Patent description ref. US2015008255 presents a deform-proof cup with lateral-oriented fibers. Thanks to these
lateral fibers and a rim in the upper part of the cup, it can withstand deformations when held in hand. The invention is
applied in cups of different heights, it reinforces its structure, reduces its weight and reduces its production costs. The
cup can be made of polyethylene, polypropylene or polyethene terephtalate.
[0003] Patent description ref. US5449089 presents a bell fountain cup, containing a lower surface and side walls,
which extend upwards. The side walls have a lower part and an upper part which creates an opening in the cup, and a
radially widening part situated between the upper and lower parts. The maximum diameter of the broadening part is
larger than the diameter of the lower surface and larger than the diameter of the upper opening. The side wall is
approximately of the same thickness in the lower part, in the middle, broadening part, and at least in a fragment of the
upper part. The side walls are approximately 0.020 inch thick +/- c.a. 0.005 in the lower, middle parts and in a fragment
of the upper part. The cup can be made of PET.
[0004] Patent description ref. DE202007016006 presents a container for storing liquids and pastes, and particularly
dairy products, with its inner limiting surface and its outer, printable shell. At least one cavity, pointing inwards in a radial
manner, is situated on the outer surface of the lower part of the vessel. The inner surface can be made of polystyrene
or polypropylene or PET.
[0005] The increased-strength cup according to the invention is made of plastic, selected from polyethene terephtalate
(PET), recycled polyethene terephtalate (rPET), polypropylene (PP) or polylactic acid (PLA). The cup has a round bottom
and a curved wall. The curved wall of the cup is created by rotating a tangent-shaped curve forming the lateral surface
of the cup around the vertical axis of the cup, whereas the diameter of the curved wall of the cup increases in the direction
from the bottom of the cup towards the drinking edge. The cup’s tangent wall curve includes at least four, permanently
connected and inseparable sections. In the lower, straight section connecting the bottom and the wall of the cup, the
cup’s wall curve is inclined at 3 to 6 degrees. In another section, the cup’s wall curve is concave in reference to the
vertical cup symmetry axis. In another section, the cup’s wall curve is convex in reference to the cup symmetry axis.
The last, straight section of the cup’s wall curve is inclined at 3 to 6 degrees and finished with a reinforcing outward fold,
which serves as a drinking edge. In a beneficial embodiment of the invention, the upper surface of the reinforcing outward
fold is perpendicular to the cup symmetry axis, creating a flat edge surface, as to enable product packing by wrapping
foil or the application of aluminum lid on the top opening. The bottom of the cup is inseparably connected to the cup’s
wall. In a beneficial embodiment of the invention, the bottom is concave and includes a cavity, preferably cylindrical, as
to prevent cups from sticking, when one of them is inserted into another.
[0006] The advantages of the increased-strength cup according to the invention is its high compressive strength in
the direction of the vertical axis, and a reduction in the amount of raw material used, as well as elimination of the problem
of jammed cups, when one of them is inserted into another.
[0007] An example of the invention was presented in various embodiments in the figure, in which Fig. 1 presents a
view of a 555 ml cup, Fig. 2 presents a longitudinal section of a 555 ml cup, Fig. 3 and Fig. 4 present, respectively,
zooms on the longitudinal section of the drinking edge and the bottom of a 555 ml cup, when one cup is placed in another,
Fig. 5 presents a 243 ml cup, and Fig. 6 presents the shape of a classic-shaped 550 ml cup, which was used in a
comparative study of compressive strengths in Example 3.

Example 1. A 550 ml cup

[0008] A polyethene terephtalate cup was made by thermoforming. The cup has a round bottom 1 and a curved wall.
The curved wall of the cup is created by rotating the tangent-shaped curve 2, forming the lateral surface, around the
vertical axis 4 of the cup, whereas the diameter of the curved wall of the cup increases in the direction from the bottom
1 of the cup towards the drinking edge 3. The cup’s tangent wall curve 2 includes at least four, permanently connected
and inseparable sections. In the lower, straight section 5 connecting the bottom 1 and the wall of the cup, the cup’s wall
curve 2 is inclined at 4 degrees. In another section 6, the cup’s wall curve 2 is concave in reference to the vertical cup
symmetry axis 4, whereas the radius of the curve is 185 mm. In another section 7, the cup’s wall curve 2 is convex in
reference to the cup symmetry axis 4, whereas the radius of the curve is 185 mm. The last, straight section 8 of the
cup’s wall curve 2 is inclined at 4 degrees and finished with a reinforcing outward fold 9, which serves as a drinking edge
3. The upper surface of the reinforcing outward fold is perpendicular to the cup symmetry axis 4, creating a flat edge
surface, as to enable product packing by wrapping foil or the application of aluminum lid on the top opening. The bottom
1 of the cup is inseparably connected to the cup’s wall. The bottom 1 is concave and includes a cavity 10, preferably
cylindrical, as to prevent cups from sticking when one of them is inserted into another.
[0009] The cup is 136.7 mm high, the external diameter of the fold is 94.7 mm, the diameter of the bottom 1 is 58 mm,
and the diameter of the cavity 10 is 38 m. The height of the cavity is 9.4 mm. The volume of the cup is 555 6 10 ml.
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Example 2. A 243 ml cup

[0010] A polyethene terephtalate cup was made by thermoforming. The cup has a round bottom 1 and a curved wall.
The curved wall of the cup is created by rotating the tangent-shaped curve 2, forming the lateral surface, around the
vertical axis 4 of the cup, whereas the diameter of the curved wall of the cup increases in the direction from the bottom
1 of the cup towards the drinking edge 3. The cup’s tangent wall curve 2 includes at least four, permanently connected
and inseparable sections. In the lower, straight section 5 connecting the bottom 1 and the wall of the cup, the cup’s wall
curve 2 is inclined at 4 degrees. In another section 6, the cup’s wall curve 2 is concave in reference to the vertical cup
symmetry axis 4, whereas the radius of the curve is 120 mm. In another section 7, the cup’s wall curve 2 is convex in
reference to the cup symmetry axis 4, whereas the radius of the curve is 200 mm. The last, straight section 8 of the
cup’s wall curve 2 is inclined at 4 degrees and finished with a reinforcing outward fold 9, which serves as a drinking edge
3. The upper surface of the reinforcing outward fold is perpendicular to the cup symmetry axis 4, creating a flat edge
surface, as to enable product packing by wrapping foil or the application of aluminum lid on the top opening. The bottom
1 of the cup is inseparably connected to the cup’s wall. The bottom 1 is concave and includes a cavity 10, preferably
cylindrical, as to prevent cups from sticking when one of them is inserted into another.
[0011] The cup is 83.2 mm high, the external diameter of the fold is 78.2 mm, the diameter of the bottom 1 is 50 mm,
and the diameter of the cavity 10 is 31 m. The height of the cavity is 8 mm. The volume of the cup is 243 6 10 ml.

Example 3. Compressive strength analysis

[0012] The analysis was carried out for the cup described in Example 1 of 555 ml, and for two classic cups of 550 and
650 ml, both with straight walls. The test was carried out on a sample of 50 cups of each type. Cups were pressed on
Imada MX-500N until a first permanent deformation was recorded. Table 1 contains the results of the compressive test
in the vertical axis of the cups according to the invention, with curved walls (a), and cups with straight walls, of 650 (b)
and 550 (c) ml. The results have been averaged out for the analysis of 50 cups of each type 6 standard deviation.

[0013] The compressive strength analysis indicated that the increased-strenght cup according to the invention was
characterized by higher compressive strength in the vertical axis in average by 41% compared to cup (b) and by 32%
compared to cup (c), as measured by index 2.

Claims

1. An increased-strength cup containing a round bottom and a curved wall, characterized in that the curved wall of
the cup is created by rotating a tangent-shaped curve (2), forming the lateral surface, around the vertical axis (4) of
the cup, whereas the diameter of the curved wall of the cup increases in the direction from the bottom (1) of the cup
towards the drinking edge (3).

2. The cup according to claim 1, characterized in that it is made of plastic, selected from polyethene terephtalate
(PET), recycled polyethene terephtalate (rPET), polypropylene (PP) or polylactic acid (PLA).

3. The cup according to claim 1 or 2, characterized in that its tangent wall curve (2) includes at least four, permanently
connected and inseparable sections.

4. The cup according to claim 3, characterized in that in the lower, straight section (5) of the wall of the cup, the cup’s
wall curve (2) is inclined at 3 to 6 degrees, and in another section (6), the cup’s wall curve (2) is concave in reference
to the vertical cup symmetry axis (4), and in another section (7), the cup’s wall curve (2) is convex in reference to
the cup symmetry axis (4), and in the last, straight section (8) of the cup’s wall curve (2) is inclined at 3 to 6 degrees
and finished with a drinking edge (3).

Cup Diameter (mm) Weight (g) Height (mm)
Load

kg kg/g (indicator 1) kg/mm (indicator 2)

a 94.7 13.5 136.7 13.8661.703 1.027 0.1014

b 94.7 13 148.6 9.45562.285 0.727 0.0636

c 94.7 12.1 122 9.34861.161 0.773 0.0766
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5. The cup according to claim 4, characterized in that the drinking edge (3) is equipped with a reinforcing outward
fold (9).

6. The cup according to claim 5, characterized in that the upper surface of the reinforcing outward fold (9) is perpen-
dicular to the cup symmetry axis (4), creating a flat edge surface.

7. The cup according to claim 1 or 2 or 3 or 4 or 5, characterized in that the bottom (1) of the cup concave and
includes a cavity (10).

8. The cup according to claim 7, characterized in that the cavity (10) is cylindrical.
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