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(54) A method and moulding implement for manufacture of a body of frozen liquid

(57) A method for manufacture of a body of frozen
liquid in the form of a bucket or a pail with the desired
cross-sectional shape, using a moulding implement
formed as a negative mould with an outer shell (1) and
an inner core (3), which outer shell (1) defines an upper
free opening (6) and which core (3) has an upper bound-
ary (4) at a distance below the upper free opening (6),
whereby the moulding implement is filled inside the out-
er shell (1) round the core (3) with liquid to a level above

the core (3), whereby the upper free opening (6) is cov-
ered by an insulating cover or lid, whereby the moulding
implement is left at a temperature which is so low that
the liquid freezes and whereby, when the liquid is frozen,
the frozen body is removed from the moulding imple-
ment.

A moulding implement for use in the method, having
an outer shell (1) and a core (3) which are both conically
shaped.
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Description

[0001] The present invention relates to a method for
manufacture of a body of frozen liquid such as water or
the like, which body is substantially in the form of a buck-
et or a pail or the like with a closed and an open end,
with a cross-sectional shape according to wishes and
requirements. The present invention further comprises
a moulding implement for manufacture of a body of fro-
zen liquid, which body is substantially in the form of a
pail or a bucket or the like, with a closed and an open
end with a cross-sectional shape according to wishes
and requirements.

[0002] The moulding implement according to the
present invention is substantially provided for use in
connection with the method according to the present in-
vention, but the method and the moulding implement
can, of course, also be employed separately since the
characterising features are not necessarily of such a na-
ture that they have to be employed simultaneously.
[0003] In a number of situations it is desirable to pro-
duce a body of frozen liquid, such as ice (frozen water)
with a specific cross-sectional shape as a decorative el-
ement or as an element for keeping other objects cool.
Such a body can also be used as a decorative element
together with other objects, giving rise to particularly at-
tractive possibilities when frozen bodies are combined
with light. In this connection it may be desirable to com-
bine a body of frozen liquid with, for example, candles,
flaming torches or the like.

[0004] A specially preferred embodiment of the
present invention is also associated with the manufac-
ture of an ice lantern of frozen liquid, in which ice lantern
a candle or the like may be placed.

[0005] The manufacture of such a decorative body in
the form of a bucket with an open and a closed end is
associated with some special difficulties with regard to
the process in which the liquid freezes, where there are
special problems connected with the expansion which
takes place when the liquid passes from the liquid phase
to the solid phase. Furthermore, there are special prob-
lems associated with removing the frozen body from the
moulding implement, and when using the decorative
body with, e.g., candles, special problems will arise in
connection with melting of the body which can result in
the interior of the body (if the body is located with the
closed end down) being filled with melted liquid.
[0006] Thus itis an object of the present invention to
provide a method which permits the manufacture of a
body of frozen liquid in a moulding implement in such a
manner that the body can be extricated from the mould-
ing implement without the moulding implement and/or
the body being destroyed in the removal process and
without the moulding implement being damaged by the
expansion of the liquid during the freezing process.
[0007] Itis a further object to provide a moulding im-
plement according to the present invention which per-
mits the manufacture of a body in the form of a bucket
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which is open at one end and closed at the other end,
which moulding implement is designed in such a way
thatthe frozen body can be extricated from the moulding
implement without damaging the moulding implement
and/or the frozen body.

[0008] Furthermore, itis an object of the moulding im-
plement according to the present invention that the im-
plement should be suitable for producing a body with a
drainage function for melt liquid from the body during
use. This reflects a particularly advantageous embodi-
ment of a body of frozen liquid according to the present
invention which can be employed as an ice lantern
where a candle or the like is placed on the inside of the
open body. The heat from the candle flame will tend to
melt the inside of the ice lantern and since the ice in
itself has good insulation properties, very little of the
heat will be conducted through the ice material and a
great deal of the heat therefore contributes to the melt-
ing of the inside of the ice lantern. This melt water will
collect round the candle and some of the water will evap-
orate, but to ensure that the candle does not float up or
overturn, a drain hole has been provided through the
closed end of the frozen body.

[0009] The freezing of liquid into a frozen body in a
bucket shape entails certain problems which the mould-
ing implement in the present invention is intended to
solve. The extent of the problems will vary somewhat
according to which material is selected for the moulding
implement, but the common feature of most materials
such as plastic is that they have an insulating property
which, when a mould is filled with liquid, causes the lig-
uid's free surface to first form a film of ice, whereupon
the film of ice grows along the inside of the moulding
implement, subsequently spreading into the liquid. The
result of this is that the expansion which occurs in the
liquid when it freezes essentially has to be absorbed by
the material of the moulding implement since the free
end is already frozen and connected to the frozen liquid
along the inside of the moulding implement, thus se-
verely restricting its ability to move. With an expansion
in the liquid of approximately 10% (which will occur for
example if the liquid is water) this will lead to substantial
stresses on the material of the moulding implement,
which may be damaged by the expansion while the fro-
zen body will alter the appearance of the moulding im-
plement, thereby itself also acquiring a different appear-
ance in a frozen state from that which was intended.
[0010] Furthermore, the moulding implement must be
designed in such a way as to facilitate the removal of
the frozen body from the moulding implement. In many
cases a known method is to place a moulding implement
in hot or lukewarm water or to heat up the moulding im-
plement in another manner, thus creating a melt zone
in the layer between the moulding implement and the
frozen body, whereupon the frozen body is removed
from the moulding implement. It is also known to apply
such a high pressure to the bottom of the mould for a
frozen body that the connection between the frozen
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body and the inside of the moulding implement is bro-
ken, whereupon the frozen body is extricated. If, how-
ever, the body is not a solid block of frozen material, the
body may be smashed to pieces with this method of re-
moval.

[0011] From previously known technical solutions for
manufacturing a frozen body in a moulding implement,
which permit the frozen body to be removed from the
moulding implement, it is common knowledge to fill an
open mould such as a bucket, vessel, pail or the like
with a liquid such as water and then put itin a cold place
until a frozen body has been formed. This body thereby
is in the form of a "lump". If a body has to be produced
with an interior cavity which has an opening to the open
air, the moulding implement must consist of an outer
shell with an inner core where the inner core forms the
cavity with the free opening in the frozen body. This en-
tails the frozen body being formed with a "wall" round
the inner opening which in turn results in the frozen body
being even more vulnerable to mechanical stress when
the frozen body has to be removed from the moulding
implement. This is further influenced by the fact that both
the moulding implement's outer shell and the inner core
have to be removed from the frozen body more or less
simultaneously.

[0012] With regard to freezing of liquid in a mould of
this kind there is also the common problem as men-
tioned above concerning initial freezing of the free sur-
face relative to subsequent expansion of the frozen lig-
uid.

[0013] The above-mentioned problems and objects
are solved in the present invention by a method accord-
ing to the present invention as indicated in the introduc-
tory part of the following independent claim 1 with char-
acterising features as indicated in the characterising
part of claim 1. Further alternative embodiments in con-
nection with the method are indicated in the following
claims 2-5. A moulding implement for manufacture of a
frozen body according to the present invention is further
indicated in the introductory part of following claim 6 with
characterising features as stated in the characterising
part of claim 6. Further embodiments in connection with
the moulding implement are indicated in the dependent
patent claims following claim 6.

[0014] In the present invention a method is provided
for manufacture of a frozen body, especially a frozen
body in the form of a pail or bucket with an inner cavity
with a free open end. The cross section of the mould
may vary according to wishes and requirements. The
cross-sectional shape may, for example, be rectangular,
square, star-shaped, circular, oval or the like. According
to the method a moulding implement consisting of an
outer shell with an inner core is placed with the free
opening facing upwards; the moulding implement is
then filled with a liquid, and in an alternative embodiment
decorative elements may be placed in the liquid, these
decorative elements subsequently being frozen into the
frozen body; the moulding implement is preferably not
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completely filled with liquid, thus leaving room for ex-
pansion in the upper part of the moulding implement; a
lid or other insulating element is then placed over the
free opening of the moulding implement. According to
the method the lid or the insulating element over the free
opening will prevent the formation of a first frozen sur-
face at the free opening, with the result that the freezing
will occur in such a manner that the expansion of the
liquid moves the free surface up in the moulding imple-
ment, whereupon the moulding implement is not notice-
ably influenced by the forces which are created when
the liquid expands in the mould.

[0015] The moulding implement according to the
presentinvention is substantially designed with an outer
shell in the form of a bucket or pail with the desired
cross-sectional shape, such as square, rectangular,
star-shaped, cylindrical, oval or the like. In the mould
there is further provided a core which forms the open
inner part of the frozen body. The core has a smaller
area than the surrounding shell and the difference in
height between the core and the surrounding shell forms
the bottom of the bucket-shaped frozen body. The thick-
ness of the bottom is nevertheless rather variable since
the moulding implement is not completely filled with lig-
uid, in addition to which the liquid will expand during
freezing. It is important, however, that the moulding im-
plement should be filled in such a way that the core is
covered with a sufficient quantity of liquid for the frozen
body to have a bottom of the desired thickness. Accord-
ing to the invention, moreover, the outer shell of the
moulding implement is designed with conical side walls,
with the result that the bottom of the moulding implement
has a smaller surface area than the open free end at the
top of the moulding implement. The moulding implement
is thereby designed with conical side walls, sloping in-
wards towards the core from the open top of the mould-
ing implement. Furthermore, the core of the moulding
implement according to the present invention is also
conically shaped in the opposite direction to the conical-
ly shaped outer shell. This further contributes to the bot-
tom of the moulding implement having a smaller area
than the moulding implement's free upper opening (or
the moulding implement's free opening at the upper end
of the core).

[0016] The angular difference between a straight form
and a conical form according to the invention is prefer-
ably round 2° but can vary between approximately 0.5
and 8-10°. The conical angle will vary according to
which material the moulding implement is made of to-
gether with which liquid has to be frozen and which wall
thickness (distance between core and outer shell) the
finished, frozen body has to have.

[0017] An embodiment of a moulding implement for a
frozen body according to the present invention is further
explained with reference to the attached drawings, in
which;

fig. 1 is a sectional view from the side of a moulding
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implement according to the present invention;

fig. 2 is a plan view from below of a moulding imple-
ment according to the present invention;

fig. 3 is a plan view from above of a moulding im-
plement according to the present invention.

[0018] Fig. 1illustrates a moulding implement accord-
ing to the present invention which is also suitable for
implementation of the method according to the present
invention. The moulding implement has an outer shell 1
and a bottom 2 together with a core formed by the walls
3. Inthe embodiment which is illustrated in fig. 1 the core
has an upper boundary with the surface 4 and the frozen
body which is produced in the moulding implement will
be formed by the cavity 5 round the core, together with
the cavity between the core's boundary 4 and the upper
free end 6 of the moulding implement. The thickness of
the bottom of the frozen body is here determined by the
amount of fluid between the upper boundary 4 of the
core and the liquid level at the upper free end 6, together
with the expansion which takes place when the liquid is
frozen in the moulding implement. Furthermore, on the
inside (the side of the core which is not filled with liquid)
ofthe core in a preferred embodiment there are provided
stiffening elements 8 which will further assist in prevent-
ing the core from being compressed due to the expan-
sion forces which occur when the liquid freezes.
[0019] Moreover, in the preferred embodiment at the
upper boundary 4 of the core there is provided a conical
body between the boundary 4 and the upper free open-
ing 6 of the moulding implement, which conical body 7
is intended to provide a drain hole in the bottom of the
frozen body.

[0020] According to the present invention the outer
shell 1 in the moulding implement is conically shaped
with an angle a with the result that the cross-sectional
area of the opening in the moulding implement is in-
creasing from the bottom 2 towards the open free end
6. In addition the walls 3 in the core are arranged at an
angle B which gives the core a conical shape in the op-
posite direction of conicity in the outer shell 1. This fur-
ther contributes to the open cross section increasing
from the bottom 2 of the moulding implement towards
the upper free end 6.

[0021] In fig. 2 there is further illustrated a moulding
implement according to the present invention with an
outer shell 1 and a core with walls 3. As illustrated in fig.
2 the cross-sectional shape of the core and the outer
shell are identical, being star-shaped here, but accord-
ing to the invention the cross-sectional shape may be
varied and different cross-sectional shapes may also be
employed externally and internally in the frozen body
which has to be produced, i.e. the outer shell and the
walls of the core have different cross-sectional shapes.
Also illustrated are the stiffening elements 8 which are
arranged internally (on the dry side) in the core, the in-
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tention of which is to stiffen the upper part of the core to
prevent it from being compressed during the expansion
which takes place at the upper free end of the moulding
implement. During use the space 5 is filled with the liquid
which is to form the frozen body and at the upper bound-
ary surface 4 of the core there is further provided a con-
ical body 7 which provides a drain hole in the bottom of
the frozen body.

[0022] The conical form of the outer shell and the core
in the moulding implement are illustrated in fig. 2 by lines
la and 1b together with 3a and 3b. The conical form of
the outer shell 1 is illustrated in figs. 1 and 3 with the
lower end la and the upper end 1b and the conical form
of the core is illustrated by 3a and 3b. At the bottom 2
of the moulding implement the free area will be formed
between the lines la and 3a and at the upper free open-
ing 6 the free area in the moulding implement will be
formed between the points 1b along the shell. Thus the
free cross-sectional area which forms the frozen body
is gradually increasing from the bottom 2 towards the
upper boundary 4 for the core and on from the top of the
core towards the free opening 6.

[0023] In fig. 3 there is further illustrated from above
(from the free open end) a moulding implement accord-
ing to the present invention where the conical form of
the moulding implement's outer shell is shown between
the two parallel lines 1a and 1b. The distance between
the parallel lines 1b and 1' further constitutes the thick-
ness of the material in the moulding implement. The
core is further illustrated with the upper boundary edge
4 and the line 3b marks the outer boundary of the core
atthe upper boundary edge 4 while the line 3a illustrates
the outer boundary edge for the core at the bottom 2 of
the moulding implement. According to the preferred em-
bodiment in fig. 3 there is also illustrated a conical body
which provides a drain hole in the frozen body and the
outer boundary edge for the conical body at the upper
boundary 4 for the core is indicated by 7a and the outer
boundary for the conical body at the upper free end of
the moulding implement is indicated by 7b.

Claims

1. A method for manufacture of a body of frozen liquid,
which body is in the form of a bucket or a pail with
the desired cross-sectional shape, where a mould-
ing implement is formed as a negative mould (cast-
ing mould) with an outer shell and an inner core,
which outer shell defines an upper free opening (6)
in the moulding implement, and which core has an
upper boundary (4) at a distance below the upper
free opening (6) in the moulding implement and
where the moulding implement is filled inside the
outer shell as well as round and over the core with
the desired liquid, to a level above the core,
characterized in that ;
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- the upper open end of the moulding implement
is covered by an insulating cover or lid,

- the moulding implement is left at a temperature
which is so low that the liquid freezes,

- when the liquid is frozen the frozen body is re-
moved from the moulding implement.

A method according to claim 1,

characterized in that when liquid is filled in the
moulding implement a space is left in the upper part
of the moulding implement which will absorb the ex-
pansion of the liquid when it freezes.

A method according to claims 1-2,

characterized in that the moulding implement is
heated in order to remove the frozen body from the
moulding implement.

A method according to claims 1-3,

characterized in that when the moulding implement
is filled a space is left which substantially constitutes
the expected volumetric expansion of the liquid
which is to be frozen.

A method according to claims 1-4,

characterized in that the space which is left when
the moulding implement is filled constitutes approx-
imately 10% of the moulding implement's total vol-
ume.

A moulding implement for manufacture of a body of
frozen liquid, which body is in the form of a bucket
or a pail with the desired cross-sectional shape,
where the moulding implement is formed as a neg-
ative mould (casting mould) with an outer shell and
an inner core, where the moulding implement is
filled inside the outer shell as well as round and over
the core with the desired liquid, to a level above the
core,

characterized in that the outer shell (1) is conically
shaped in the moulding implement's longitudinal di-
rection, with the result that the cross-sectional area
of the moulding implement is increasing from the
bottom (2) towards the upper free opening (6), and
that the core is conically narrowing from the mould-
ing implement's bottom (2) towards the core's (3)
upper boundary (4).

A moulding implement according to claim 6,

characterized in that from the upper boundary (4)
of the core there is arranged a conical body (7) nar-
rowing in the same direction as the core (3), which
body (7) has an area substantially up to or past the
upper free opening (6) of the moulding implement.

A moulding implement according to claims 6-7,
characterized in that the moulding implement's out-
er shell has a cross-sectional shape selected from
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a group consisting of a rectangle, a square, a hex-
agon, an octagon, a circle, an ellipse and a star.
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Fig. 2
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Fig. 3
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