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(57) Abstract: A refrigeration appliance having at least one compartment and an ice making device disposed in said compartment, said
ice making device comprising a vertically disposed ice tray (1) to accommodate ice pieces formed in a plurality of ice piece holes (2) of
said ice tray (1) characterized in that: said ice tray (1) comprises an insulating frame (3) covering areas of said ice tray (1) in the manner
that outer open ends of said ice piece holes (2) are surrounded by said insulating frame (3) so as to prevent connection of ice pieces in
neighboring ice piece holes (2) during ice formation within at least two of the neighboring ice piece holes (2) of said ice tray (1).
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REFRIGERATION APPLIANCE WITH INTEGRATED ICE MAKING DEVICE

The present invention relates to a tray for an ice maker in the fresh food
compartment of or a separate unit from a refrigerator that produces clear
pieces of ice.

It is well-known that during the ice formation process, air that was
dissolved in freezing water is transferred to water that has not yet frozen.
As ice crystals are formed, there is dissolved air build-up in liquid water
and as a result, air accumulates just below the freezing surface of ice.
When concentration of dissolved air reaches a certain threshold, bubble
formation can be observed below the freezing surface. During rapid
freezing, a large number of very small bubbles can form, which cause the
ice to have a cloudy appearance. It is possible to prevent formation of
bubbles and obtain clear ice by slowing down the freezing process,
however this requires a long time (6-10 hours). In order to obtain clear ice
in shorter amounts of time (20-30 minutes), a constant flow of water on the
freezing surface must be present. As freezing water is not stationary but
flowing, dissolved air is carried away by the water flow and does not
accumulate on the freezing surface. In this way, formation of bubbles is
prevented. Commercially available ice makers operate with this principle.
Though products with different geometries are available, their underlying
ice making principles remain the same.

It is also well-known that, in the ice formation process by a coolant recycle
refrigerant system, components such as compressor, condenser,
expansion valve, evaporator and interconnecting lines are involved.
Typically, an appropriate refrigerant at low pressure is compressed by the
compressor, increasing the temperature and pressure thereof. The high
temperature and high pressure refrigerant is then received by the
condenser through which it condenses from vapor to liquid phase.
Typically, the refrigerant supplied to the evaporator cools the regions
surrounding the evaporator by absorbing latent heat. As mentioned above,

a water circulation system provides water in the form of a water curtain
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flowing over an ice-forming grid in the direct vicinity of the evaporator
tubes.

Among others, a prior art publication in the technical field of the invention
may be referred to as US7062936B2, which discloses a refrigerator and
clear ice maker. The invention operates by continuously cascading a flow
of water over a vertically oriented metal surface connected to an
evaporator. As the water flows over the cool metal surface, it freezes layer
by layer, forming clear ice. When ice formation cycle is complete, hot
pre-condensed refrigerant is transferred to the evaporator from the outlet
of the compressor by opening a bypass valve. In this manner, the metal
surface is heated and clear ice formed is detached from the metal surface
and stored until needed. Another example may be referred to as
US8756951B2.

The present invention, on the other hand, addresses the situation where
ice maker in a refrigerator compartment produces individual pieces of clear
ice by providing water flow over a vertically positioned cooled metal
surface. The invention produces individual pieces of clear ice directly,
instead of a block of ice that needs to be broken down before use by the
user or by the impact on the surface of a wide storage compartment.

The present invention provides an ice tray for an ice maker in the fresh
food compartment of or a separate unit from a refrigerator that produces
individual pieces of clear ice, as provided by the characterizing features
defined in Claim 1.

Primary object of the present invention is to provide an ice tray for an ice
maker that produces individual pieces of clear ice by providing water flow
over a vertically positioned cooled metal ice tray, the individual holes of
which are separated from each other by an additional insulating frame.
The invention proposes a refrigeration appliance with an ice making device
having a vertically positioned ice tray in which an insulating frame covering
areas of said ice tray prevents joining of ice pieces around neighboring ice
holes. This is especially advantageous in that two neighboring ice cubes
being formed cannot join to each other due to a number of reasons: mainly

on the one hand, the insulating intermediate line covered by the insulating
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frame segments provides thermal insulation thereinbetween, and on the
other hand, the insulating frame physically prevents interconnection as it
extends over the surface plane of the ice piece holes’ open side surface
planes.

Accompanying drawings are given solely for the purpose of exemplifying
an ice tray for an ice maker, whose advantages over prior art were
outlined above and will be explained in brief hereinafter.

The drawings are not meant to delimit the scope of protection as identified
in the Claims, nor should they be referred to alone in an effort to interpret
the scope identified in said Claims without recourse to the technical
disclosure in the description of the present invention.

Fig. 1 demonstrates a general front view of an ice tray with an insulating
frame according to the present invention.

Fig. 2 demonstrates a side view of the ice tray according to the present
invention.

Fig. 3 demonstrates a general rear view of the ice tray according to the
present invention.

Fig. 4 demonstrates a general perspective view of the ice tray according to
the present invention.

Fig. 5 demonstrates a general perspective view of the insulating frame
according to the present invention.

The following numerals are assigned to different part number used in the
detailed description:

1) Ice tray

2) Ice piece holes

3) Insulating frame

4) Ice tray grooves

5) Surface retaining means

6) Column

Reference will now be made in detail to the embodiments of the present
invention, examples of which are illustrated in the accompanying drawings.
The present invention relates to a refrigeration appliance preferably with a

plurality of compartments such as fresh food and freezer compartments,
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said appliance further having an ice making device comprising a vertically
disposed ice tray (1) to accommodate ice cubes, as will be delineated
hereinafter.

The present invention proposes an ice tray (1) to be used in the ice
making device for the production of clear pieces of ice. Ice tray (1)
comprises ice piece holes (2) in neighboring vertical columns (6), an
insulating frame (3), ice tray grooves (4) and surface retaining means (5).
Ice making device has conventional heat exchange circuit components
(compressor, condenser, expansion valve, evaporator and interconnecting
lines) (not shown) to circulate a refrigerant fluid. Typically, while the
refrigerant cools the regions that surround the evaporator by flowing
therethrough, a water curtain flowing over the surface of the ice tray (1) in
direct thermal communication with said evaporator causes ice formation
within ice cube holes (2) of the ice tray (1). Evaporator tubes can for
instance be disposed so as to extend within inner frame portions of the ice
tray (1).

Ice tray (1) is aligned to be vertical and ice piece holes (2) form a
rectangular matrix frame with the lower edge thereof extending in parallel
to the horizontal direction. Ice tray (1) can be attached to an appropriate
wall portion of the refrigerator by surface retaining means (5) so as to be
cooled by evaporator coils passed between said ice tray (1) and said wall
portion.

Clear ice is formed by providing a flow of water cascading over ice piece
holes (2), as water comes into contact with the cooled surface of ice piece
holes (2), layers of ice are formed and dissolved air, minerals and dust
particles are removed by flowing water. Therefore, ice pieces/cubes are
formed by fractional freezing.

To prevent the formation of a single combined block of ice instead of
individual ice pieces, an insulating frame (3) made of heat insulating
material such as rubber is placed in ice tray grooves (4) on ice tray (1). In
this manner, contact between neighboring ice cubes is prevented and
individual ice cubes are produced. It is to be noted that the insulating

frame (3) extend slightly over the surface plane formed by the imaginary
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open side end surfaces of the ice cube holes (2) so that two neighboring
ice cube is prevented from joining to each other.

Ice cubes can be conventionally removed from ice tray (1) by heating the
surface of ice tray (1) by circulating hot pre-condensed refrigerant through
the evaporator coils. This causes the ice closest to the surface of ice piece
holes (2) to melt and the individual ice cubes to be detached from their
respective ice piece holes (2). Formed ice is stored in an ice reservoir of
the freezer compartment.

To this end, the present invention makes use of placing an additional
insulating frame (3) around the individual holes of the metal ice tray (1). In
this manner, noise from the breaking down of large ice slabs and the need
for a wide storage compartment are eliminated and more space in the
refrigerator becomes available for other use. In addition, unwanted dust
particles and minerals are removed from the forming ice by continuously
flowing water, resulting in clear ice. The ice produced has a clear and
pleasing appearance depending on the amount of air present.

In one embodiment of the present invention, a refrigeration appliance
having at least one compartment and an ice making device disposed in
said compartment, said ice making device comprising a vertically disposed
ice tray (1) to accommodate ice pieces formed in a plurality of ice piece
holes (2) of said ice tray (1).

In a further embodiment of the present invention, said ice tray (1)
comprises an insulating frame (3) covering areas of said ice tray (1) in the
manner that outer open ends of said ice piece holes (2) are surrounded by
said insulating frame (3) so as to prevent connection of ice pieces in
neighboring ice piece holes (2) during ice formation within at least two of
the neighboring ice piece holes (2) of said ice tray (1).

In a further embodiment of the present invention, said insulating frame (3)
is made of heat insulating material.

In a further embodiment of the present invention, said insulating frame (3)
is made of rubber.

In a further embodiment of the present invention, said ice tray (1) has

surface retaining means (5) to be attached to a refrigerator wall surface.
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In a further embodiment of the present invention, said insulating frame (3)
is placed into ice tray grooves (4) extending between neighboring ice piece
holes (2) and around the perimeter of said ice tray (1).

In a further embodiment of the present invention, said insulating frame (3)
extends over the surface plane formed by the outer open side ends of the
ice cube holes (2) in operational position.

Therefore, an ice tray (1) for an ice maker in the refrigerator is proposed
such that individual pieces of clear ice are produced by flowing water over
ice cube holes (2). As water comes into contact with the cooled surface of
ice cube holes (2), ice is formed by fractional freezing and dissolved air,
minerals and dust particles are removed by flowing water, resulting in clear
ice. Formation of individual ice cubes is ensured by utilizing an insulating
frame (3) made of heat insulating material such as rubber placed in
insulating frame grooves (4) on ice tray (1) to prevent contact between ice

cubes.
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Claims

1. Arefrigeration appliance having at least one compartment and an ice making
device disposed in said compartment, said ice making device comprising a
vertically disposed ice tray (1) to accommodate ice pieces formed in a plurality
of ice piece holes (2) of said ice tray (1) characterized in that;
said ice tray (1) comprises an insulating frame (3) covering areas of said ice
tray (1) in the manner that outer open ends of said ice piece holes (2) are
surrounded by said insulating frame (3) so as to prevent connection of ice
pieces in neighboring ice piece holes (2) during ice formation within at least
two of the neighboring ice piece holes (2) of said ice tray (1).

2. A refrigeration appliance as in Claim 1, characterized in that said insulating
frame (3) is made of heat insulating material.

3. Arrefrigeration appliance as in Claim 2, characterized in that said insulating
frame (3) is made of rubber.

4. Arefrigeration appliance as in Claim 1 or 2, characterized in that said ice tray
(1) has surface retaining means (5) to be attached to a refrigerator wall
surface.

5. Arrefrigeration appliance as in Claim 1 or 2, characterized in that said
insulating frame (3) is placed into ice tray grooves (4) extending between
neighboring ice piece holes (2) and around the perimeter of said ice tray (1).

6. Arefrigeration appliance as in Claim 1, 2 or 5, characterized in that said
insulating frame (3) extends over the surface plane formed by the outer open

side ends of the ice cube holes (2) in operational position.
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