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This invention relates to so-called two-part conical
paper cups which are supposed to be used only once.
Such paper cups are available e.g. in railroad stations
and they are used also for packaging food products e.g.
ice cream. The present invention relates only to cups
which are supposed to be used for drinking and particu-
larly for drinking hot coffee or other hot beverages.

At the beginning of the Twentieth Century when the
paper cups were introduced, they were manufactured from
paperboard of high density and the paper was sterilized
during manufacture by strong heating in view of the
intended single use as a drinking cup.

In a later phase of development treatment with paraf-
fin was applied to cups, which this treatment was sup-
posed to render tight, particularly at the point of the
joint between bottom and side wall and also to protect
the cup by the paraffin impregnation from penetration by
water. It has been observed that such treatment with
paraffin results in stiffening of the side walls so that it be-
came possible to considerably reduce the thickness of the
paper. However, this advantageous impregnation with
paraffin could be applied only to cups for cold beverages.
It an impregnated cup is filled with a hot beverage, the
paraffin or other wax having a melting point of 52 to 56°
C. would melt, mix with the hot beverage and result
also in the formation of an unpleasant odor. For this
reason, different kinds of cups were manufactured for hot
and cold beverages, respectively, and these cups were de-
noted in commerce “hot beverage cups” and “cold bev-
erage cups’. A further development consisted in the
manufacture of cups for beverage slot machines. In
these machines upon dropping a coin in a charging open-
ing, a cup is dispensed and subsequently filled with the
beverage. These automatic devices required further
modifications of the treatment of paper cups with paraf-
fin. While previously impregnation with paraffin was
carried out always in such a manner that a wax layer
which was visible and could be scraped off, was formed
on the inner and outer surace, new methods were de-
veloped in order to avoid the formation of surface layers
which can be scraped off. This was done because—par-
ticularly on hot days—thick surface layers tend to become
somewhat sticky and to affect the free fall of the cups.

In order to avoid this, the so-called dry waxing proc-
ess was infroduced. In this process the formation of wax
surface layers of undesired thickness is prevented by
passing the impregnated cups through long dripping cham-
bers and sweating chambers in which they are subjected
to evaporation of the paraffin to such an extent that paraf-
fin fills finally only the pores of the paper, while outer
surface layers which can be scraped off, disappear. How-
ever, cups thus prepared are likewise suitable for use
only with cold beverages, while hot beverages cause the
same trouble which has been already described above.

In the meantime for hot beverage cups another im-
pregnating process was developed, which has essentially
the object of coating the inner surface of the cup with a
surface layer which is smooth and odorless so that upon
being filled with hot beverages the unpleasant odor caused
by glue and some other ingredients of the paper can be
noticed to a smaller extent only. This process was de-
veloped after the last world war, when the use of syn-
thetic plastics for such purposes has been more and more
increasing. In using these synthetic materials two im-
pregnating processes were applied. In one process the
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desired layers were produced by spraying or casting
the synthetic plastic into the ready cup. This required
substantial additional apparatus., According to the other
process, paper-board provided with the desired layer was
used as starting material in the manufacture of the cups.
This last mentioned process has been found particularly
advantageous in the manufacture of coffee cups if for the
layer of synthetic plastic high-pressure polyethylene
(from the lower specific gravity range) has been used.

However, in this procedure the impregnation carried
out prior to or after the formation of the cup, does not
bring about stiffening of the cup walls. The paper-board
remains soft and it is indispensable to use paper-boards
of the same thickness as used previously in the manufac-
ture of hot beverage cups from paper-board containing
no synthetic layer, so that the cups are capable of resisting
the pressure of the hand holding them and do not col-
lapse when they are lifted whereby the hot beverage
would overflow.

A process has been already suggested and wused, in
which food containers, particularly paper cups containing
layers of plastic materials, were additionally treated with
paraffin, primarily not in order to stiffen the cups, but
rather in order to protect such containers on the outside
from humidity and also for additional tightening, so
that the thickness of the very expensive synthetic plastic
layer can be kept low.

The method in which the stiffness of a paper cup is
increased by treatment with paraffin on the outside and
in order to save in the thickness of the paper, cannot be
applied directly to hot beverage cups. Apart from the
fact that the advantages which have been mentioned
above in connection with food containers are without
interest for beverage cups, the stiffening effect by paraffin

5 is eliminated upon filling the cup with the hot beverage

when the paraffin melts.

It has now been found by the present invention that
a paper cup which has an inner protecting layer, can
be stiffened by a treatment on the outside with paraffin
under certain conditions and can nevertheless remain
useful in this condition for hot beverages. In order to
attain this result, the treatment with paraffin must be
carried out by the process of dry-waxing and this dry-
waxing must be kept so limited that the pores of the
paper material are not filled. For the stiffening of the
paper walls it is sufficient if the paraffin applied to the
paper in this treatment amounts to only 90%, or less, of
that weight of paraffin, which would be necessary in order
to saturate the paper with paraffin. The term “saturation”
is used here to denote the condition, in which the pores
of the paper are completely filled, but no parafiin which
is visible or can be scratched off, remains on the surface.

Such treatment has the effect that the side wall still
remains capable of taking up water, due to the incomplete
filling of the pores. It is well known, that all kinds of
paper are hygroscopic and absorb from the air a certain
amount of humidity, which depends on the relative humid-
ity of the air. Thereby a condition of equilibrium is at-
tained. For example, if paperboard which has not been
treated with paraffin and is of the quality suitable for the
manufacture of paper cups, will contain 7% b.w. humidity
based on the weight of paper if it is stored in a room,
in which the relative humidity of the air is about 70%.
If such a paper is saturated up to 80% with paraffin, the
remaining 20% will still be hygroscopic. In the above
outlined example, such paper wall would still contain
1.4% absorbed water. This water content, which is some-
what Jower if the air is drier, but is still present in the
paper in noticeable amounts, has the effect that upon
filling a cup, which has e.g. a layer of polyethylene, with
hot coffee, part of the heat, penetration of which through
the cup wall is already decreased by the inner polyethylens
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layer, is consumed for causing evaporaticn of the water s0
that the rest of the heat is not sufficient for melting t}}e
paraffin. Therefore, the dry wax will not me]t,_ or will
melt only partially and the cup will retain the stiff char-
acter aimed at by the treatment with paraffin.

This effect is mot limited to cups which are made of
paperboard carrying a polyethylene layer. The effect
can be observed also if the inner synthetic plastic Iayer
is applied subsequently and consists e.g. of a dispersion
of diofan (polyvinylidene chloride).

For carrying out the incomplete dry wax treatment the
contact process which has been suggested by the present
applicant and is described in the German publication
(Auslegeschrift) No. 1123189, can be used with advan-
tage.

In applying this process an important detail should be
considered. As already mentioned above, the paper cup
is hygroscopic on its outer walls. The pores of its paper
contain water. By applying a paraffin layer from the out-
side the cup is strongly heated so that the water tends to
suddenly escape from the pores. However, measured on
the amount of water, these pores are clogged by paraffin;
the water tries to emerge inward but is hindered there by
the inner synthetic plastic layer. Bubbles of steam here
formed may tear up the synthetic plastic layer or produce
small blisters which impart a rough condition to the whole
synthetic plastic layer. In order to avoid this, it is neces-
sary according to the teaching of this invention to com-
pletely dry the cup from the outside in order to remove
the water which could cause the before described harm-
ful effect. After the incomplete treatment with dry paraf-
fin is accomplished, the cup which still remains somewhat
hygroscopic, as stated above, will absorb again sufficient
water from the air after the cup is cooled down, in order
to prevent melting of the paraffin upon filling the cup with
the hot beverage.

In using this process hot beverage cups can be manufac-
tured from paperboard of smaller thickness. The expenses
of the additional paraffin represent only a fraction of the
expenses which can be saved by the reduction of the thick-
ness of the paperboard. The reduction of the paper thick-
ness is particularly advantageous in connection with cups
for automatic slot machines for hot beverages. The cups
have a conical shape in order to telescope them into each
other in storage. Due to the relatively small conus angle
of the cups—which is in the range between 4° and 7°—
the consequence is that the walls of the cups lie tightly
against each other so that it is difficult to separate the
cups. On the other hand, it is necessary in automatic
slot machines that the cups easily separate from each
other. For this reason, the height of the bottom is so
selected that it prevents clogging of the cups on their
conical walls. It is clear that the thicker the walls are,
the higher the bottoms of the cups must be. At an angle
of 6°, the tangent of which amounts to about 0.1, the
height of the bottom must amount to 10 times the wall
thickness in order that the telescoped cups fall easily
apart. Therefore, the height of the bottom can be re-
duced by %45, if the thickness of the cup wall is reduced by
5. A stack of e.g. 50 cups has a height which corre-
sponds to 50 times of the bottom height and the height
of a single cup. A stack height predetermined by the di-
mensions of an automatic dispenser may contain consider-
ably more cups if the bottom height of the cups is low.
Therefore, the dispenser has to be refilled with cups less
frequently, because the bottom height is smaller, at a
smaller thickness of the cup wall, because the cups are
provided with an incomplete dry-waxing.

The appended drawings serve to illustrate, by way of
example, the cups embodying the present invention and to
more fully explain the process of their manufacture. In
the drawings

FIG. 1 diagrammatically illustrates in sectional view
the structure of a cup prepared according to the invention;
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FIG. 1A shows a magnified view of the material used to
form the cup body;

FIG. 2 shows in a similar view three cups according
to the invention, telescoped into each other;

FIG. 3 is a partial sectional view on an enlarged scale
of FIG. 2 and serves for showing the dimensions of the
individual parts; and

FIG., 4 is a separate illustration of the triangle A-A’-B
appearing in FIG. 3.

Referring now to the drawings in detail, the cup shown
in FIG. 1 consists of a wall 1 and a bottom member 2,
which are connected by a flanged edge 3. Reference sym-
bol 4 denotes the paper material which is provided with
a synthetic plastic foil 5 on the inner surface. The circle
in FIG. 1 shows the picture which can be seen from ob-
servation of the cross-section of the cup material, on a
magnified scale. It will be understood, however, that the
dimensions shown in the drawing, particularly the propor-
tions between the thickness of foil and paper, are not lim-
ited to those shown in the drawing. MNormally, the thick-
ness of the paper layer will be essentially higher in com-
parison to the foil, than shown in FIG. 1. At the mouth
of the cup, the edge is bent to a flanged roll 6.

FIGURE 2 illustrates three cups of equal shape and
dimensions telescoped into each other. They are stacked
in this manner in high numbers and inserted in automats.
It can be seen from FIG. 2 that due to their conical shape
having a conus angle « the cups easily become locked,
unless their bottom is made sufficiently high for prevent-
ing further penetration than that possible in accordance
with the purely geometrical conditions of their design.
These geometrical conditions are determined by the thick-
ness d of the paper material, and the thickness of the
covering foil, the conus angle and the height 2 of the
bottom. These demensions are shown in FIG. 3 on an
enlarged scale.

The conus angle is the angle formed by the wall of the
cup with a line parallel with the axis of the cup. d de-
notes the thickness of the material which the cup is made
of. The height of the bottom extends from the under-
most edge of the bottom bead up to the inner, upper sur-
face of the cup bottom.

The geometrical relations between these values can
be derived from the triangle, the corners of which are de-
noted A, A’ and B in FIG. 3. The points A and A’
are located one above the other. If a cup would be in-
serted in the upper cup shown in FIG. 3, the edge of the
bottom of such inserted cup would be located at point A.
Therefore, it correspends to point A’ insofar as A’ de-
notes the edge of the bottom of the upper cup. A hori-
zontal line connects point A in outward direction to point
B and the length of this connecting line is equal to the
thickness of the side wall of the cup.

In the triangle A~-A’-B shown separately in FIG. 4,
the distance AA’ is equal to the height 4 of the bottom and
forms a 90° angle with a horizontal line. The conus
angle « is also shown in FIG. 4. The letters tg stand for
tangent. As the conus angle « is small, the distance AB
is practically equal to the thickness d. From this the
relation

_4
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can be derived. The height of the bottom is always made
at least of a value equal to

h

d

T iga
In this case no locking of the cups can occur. If this con-
dition is met, the height of a stack formed by » cups is
essentially determined in dependence of the height of the
bottom of the cups, and is equal to H (which denotes the
height of a cup) -+n times & (which is height of the
bottom). As h must be proportional to the thickness of
the cup material, the number of cups which are present
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in a stack of predetermined length is determined substan-
tially by the wall thickness d of the cups.

Thus, the reduction of d according to the present in-
vention has advantages not only in connection with saving
material, but also because it renders possible the in-
sertion of considerably more cups in a stack of prede-
termined length in comparison with prior art cups under
otherwise equal conditions.

Any desired synthetic plastic material can be used
as a foil for coating the paper material for the cups, which
can be applied according to conventional methods to
the surface of a continuous sheet of paper material or
applied to the surface of shaped cups, likewise by conven-
tional methods. Examples of such plastic materials are:
polyvinylchloride, polyvinylidene chloride, polyethylene,
polypropylene and rubber derivatives.

The parts and percent mentioned herein are by weight
if not otherwise stated.

What is claimed is:

1. Paper cup for hot beverages, having a bottom part
and a side wall connected to the bottom part; having on
the inner surface of the paper material a coating consist-
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ing of synthetic plastic material substantially insoluble in
water, the pores of said paper material on the outer sur-
face of the cup being incompletely filled with paraffin,
without applying paraffin onto said outer surface proper.
2. Paper cup as claimed in claim 1, in which the
height of the bottom part amounts to at least the value

d
ig o«
wherein d is the thickness of the paper wall of the cup

and « is an angle formed by the surface of the wall and a
line parallel with the longitudinal axis of the cup.
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