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(57) Abstract: A refrigerator apparatus having cold creating means (compressor 6, condenser and control means) and an evaporator,
which apparatus is especially, but not exclusively, intended for use in mobile transport means like motor cars, busses, trucks, boats,
caravans etc., and which is formed for creating a refrigerator tempered environment in a delimited space for storing of food etc.,
and which is also formed with a freezer compartment (8) for freezing of ice cubes etc., for temporary storing of frozen goods etc.,
in which the refrigerator apparatus has a cooling pack which is formed by an evaporator (1) having two cold emitting parts, both
an inner space which is closed and which provides such cold that it acts as a freezer compartment (8) and an outer annular space
S (9) which, with the interior side thereof, surrounds the freezer compartment (8) and is arranged at a certain distance therefrom, and
which, at the exterior surface thereof, has a cold emitting wall, and in which the freezer compartment (8) is arranged so that it can
be closed, whereas the outer annular space provides a through channel (10) through which air can be blown (11), whereby cold
air is distributed in the entire refrigerator space. The invention also relates to a method for the manufacture of an evaporator for a
refrigerator apparatus of the above mentioned type.
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REFRIGERATOR, HAVING A FREEZER COMPARTMENT, FOR MOBILE
TRANSPORT MEANS, AND METHOD FOR THE MANUFACTURE OF SUCH
REFRIGERATOR

The present patent application generally relates to a
refrigerator apparatus, which is especially, but not solely,
intended for use in mobile transport vehicles like motor
cars, busses, boats, caravans etc., and which is adapted to
create a tempered refrigeration environment in a delimited
space for keeping food stuffs etc. refrigerated, and which
further comprises a freezer compartment for freezing water

into ice cubes, for temporary keeping frozen goods in freezed

condition, etc.

The invention also relates to a method for the manufacture of
a refrigerator apparatus of the above mentioned type, which
is formed both with a freezer compartment and with means for
giving the refrigerator compartment as a whole a well

distributed, suitable chilliness using an air flow.

A general problem in refrigerators for mobile transport means
is that said refrigerators normally have to be driven by the
accumulator bat;ery of the transport means/vehicle and that
the supply of current in such applications is often
restricted. This is in particular true in sailing boats,
caravans and other transport means which are often kept still
lying/standing with the drive engine stopped and in which the
accumulator battery is only charged when the drive engine, or
an eventually existing motor-generator, is running, or the
transport means is connected to a mains connection. A
refrigerator for this purpose therefore must be current-

stingy but should still have a good refrigeration capacity.

There are different types of refrigerators for mobile
transport means on the market. Conventional refrigerators of

domestic refrigerator type having a refrigerator space and a
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freezer compartment often require too much current for being
useful in motor cars, busses, trucks, boats, caravans etc.
which can only receive current only from the accumulator

battery, which is charged by the drive engine.

There exist refrigerator systems comprising a eutectic
refrigeration plate containing a cold creating medium. In a
system cold is emitted from the eutectic plate, which cold
sinks down and is distributed in the restricted cold
compartment. In such systems there is no cold compartment for
freezing water to ice and for temporary keeping frozen goods

in frozen condition.

In other systems the refrigerator apparatus has been formed
with flat evaporators having such surfaces that is has been
possible to cover the walls of the cold compartment more oOr
less completely with evaporator plates. Also in this type of
system the cold is distributed in the entire refrigeration
compartment and there is no possibility of providing a

freezer compartment in the same system.

A third system is formed with an evaporator in the form of a
lamella pack, through which air is blown by means of a fan,
so that the cooled air is distributed evenly in the entire
refrigeration compartment. This system gives a good an even
distribution of the cold, but also in this system there is no

freezer compartment of the above mentioned type.

Several of the above mentioned priorly known systems also are
relatively complicated and are expensive to manufacture and

to install in refrigerators and other cold compartments.

Therefore the basis of the invention has been to solve the
problem of providing a refrigerator of the above mentioned
type which can preferably be used for mobile transport means,

which is driven by an accumulator battery, which can be
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enclosed in a refrigerator or any other cold compartment,
which can be manufactured in a simple, low-cost and rational
way, and which, in front of all, comprises both means for
distributing cold of refrigeration temperature in the entire
cold compartment, and also a freezer compartment for freezing
water to ice, for keeping frozen goods in freezed condition
for at least one or two days and nights, and in which said

two means are combined in an integral unit.

According to the invention the refrigerator unit is formed
with two different cold emitting parts, namely both an inner
space which is closed and which provides such high cold as to
serve as a freezer compartment, and also an outer, annular
space which, with the inner surface thereof, encloses the
inner space and which, at the outer surface thereof has a
cold emitting wall in the form an evaporator, and in which
the inner space is arranged for being closed whereas the
annular outer space is in the form of a through channel
through which air can be blown, whereby cold air is

distributed in the entire cold compartment.

The invention also relates to a method of providing a
refrigerator of the above mentioned type is a simple and low
cost way. The basis of such a method is the use of a flat
evaporator plate, which is wound in a type of spiral
formation to provide a freezer compartment and cold channels
for blowing cold air into the entire cold compartment, and in
which the two main parts of the apparatus consequently
provide a unitary, integral part of a starting piece for an

evaporator.

Further characteristics of the invention and advantages
thereof will be evident from following detailed specification

in which reference will be made to the accompanying drawings.
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In the drawings figure 1 shows a blank for an evaporator of
the apparatus according to the invention, and figure 2 is a
cross section along line II-II of figure 1; figure 3 shows a
vertical cross section view through an evaporator in the
refrigerator according to the invention, and figure 4 shows a
horizontal cross section through the evaporator of figure 2;
figure 5 is a perspective view of a refrigerator having a
shutter for the freezer compartment shown opened; figure 6
shows the refrigerator in the same way as in figure 5 but
with the shutter for the freezer compartment closed, and
figure 7, finally, shows the refrigerator according to the

invention seen from behind in a perspective view.

The blank 1, shown in figure 1, for the evaporator is of a

type which is called ALUBOND®, and which comprises two
aluminium plates 2 which are joined into contact with each
other and which in between said plates enclosed sealed
refrigerator channels 3 for a cold creating fluid. The
refrigerator channels 3 can diagrammatically be shown having
an inlet 4 and an outlet 5, which are connected to a likewise
diagrammatically shown cold compressor 6 having a control
system and a condenser of known type. The evaporator blank
has a substantially rectangular shape with a cut out portion
7 provided almost halfway over the length of the blank, which
portion 7 divides the blank into a freezer compartment part 8
and a refrigerator part 9 for blowing cold air into the

refrigerator space.

When forming the freezer compartment part 8 and the
refrigerator part 9 the freezer compartment 8 is firstly
wound together to a substantially parallel-epipedical shape,
preferably having rounded corners, and thereafter the
refrigerator part 9 is wound together outside of said freezer

compartment part 8 in a spiral formation to a likewise
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parallelepipedical shape having substantially the same cross
section shape as that of the freezer compartment part 8 and
the refrigerator part 9 and arranged at some distance outside
the freezer compartment 8. The freezer compartment part 8 and
the refrigerator part 9 are wound mainly in a spiral
formation, and between the exterior side of the freezer
compartment part 8 and the interior side of refrigerator part
9 there is formed an air flow channel 10 through which air
can be blown using a fan 11. To this end the refrigerator
part 9 is formed with a closing wall 12 at or close to the
outer edge/rear edge of the refrigerator part 9. The fan 11
is mounted in said rear wall 12 in flow connection to the air
flow channels 10 so that air can be blown through the
channels to distribute cold air in the refrigerator space.
Also the freezer compartment 8 is formed with a rear wall 13
which closes said freezer compartment at the rear end
thereof. Said rear wall 13 is connected to the rear edge 14
of the cut out part 7 of the evaporator blank 1 leaving a
free space for the air flow channel 10 also at said rear wall
13. At the front part the refrigerator unit is formed with a
shutter 15 for closing of the freezer compartment 8. At said
part of the refrigerator unit the “front edges” of the
freezer compartment 8 and the refrigerator part 9 extend
along the same even line, and therefore the shutter 15
preferably is large enough as to cover the ends both of the
freezer compartment part 8 and the refrigerator part 9. For
making it possible to blow out cooled down air from the fan
11 through the flow channel 10 the shutter 15 is formed with
several outlet bores or outlet slots 16 on plane with the air
flow channels 10. The air slots 16 are of such size as to
give the air passing through said slots a suitable
temperature without lowering the temperature in the freezer
compartment 8 to such low level that there may appear

problems to freeze water to ice in the freezer compartment 8.
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The air flowing through the channel 10 is cooled down both by
the contact with exterior side of the freezer compartment 8
and by contact with the interior side of the refrigerator
part 9. The air flow through the air channels 10 can be
moderated by forming the air slots 16 larger or smaller,
respectively. It may be suitable to provide a certain choking
of the air flow for giving the air leaving said channels a
suitable coldness. Also the exterior side of the refrigerator
part 9 emits a certain amount of cold which flows downwards
in the refrigerator space and thereby gives an addition of

general cold in the refrigerator space.

For controlling the cold in the refrigerator space there is
also a possibility of controlling the speed of the fan 11. By
such arrangement it is possible to allow the compressor to
operate constantly, eventually at a slightly lower efficiency
than what is normal for a compressor of the type which is
switched on and off. A constantly operating compressor 1is
advantageous in being subjected to substantially less wear

than a compressor of the type which switches on and off.

The entire refrigerator unit can, as usual, be mounted
hanging in the upper part of the refrigerator space, for
instance in a refrigerator or a cooling box. The mounting can
be made using consoles 17 which keep the refrigerator unit on
a suitable distance from the ceiling and the walls of the

refrigerator space.

The invention also relates to a method for the manufacture of

a refrigerator unit of the above mentioned type. In the

method:

- a blank 1 for an evaporator of the refrigerator unit is
cut out from a cooling panel of the type ALUBOND®;

- a rectangular piece 7 of the blank is cut off, the length

of which at least substantially corresponds to the
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circumference of a freezer compartment to be formed;

the blank 1 is wound in a spiral formation, first for
forming a closed freezer compartment part 8 and in
directly succeeding step for forming a refrigerator part
9, whereby it is foreseen that an air flow channel 10 is
formed between the freezer compartment part 8 and the
refrigerator part 9;

the inlet 4 and the outlet 5 of the evaporator are
connected to a cold compressor 6 of known type;

the rear side of the freezer compartment 8 is closed by
means of a wall 13;

the rear wall of the refrigerator part 9 is closed by a
wall 12 mounted at a certain distance from the wall 13 of
the freezer compartment 8;

a fan 11 is mounted in the rear wall 12 of the
refrigerator part 9;

a shutter 15, which can be opened, is mounted over the
front sides both of the freezer compartment 8 and of the
refrigerator part 9; and

slots 16 are provided in the shutter 15 at the extension

of the air flow channel 10.

Reference numerals

blank for an evaporator

aluminum plates

cold channels

inlet

outlet

compressor

cut out part

freezer compartment part

refrigerator part of the refrigerator
air flow channel

fan
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12 rear wall (of 9)
13 rear wall (of 8)
14 rear edge (of 7)
15 shutter
16 air slot

17 console
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Claims
1. A refrigerator apparatus having cold creating means

(compressor, condenser, guide and control means) and an
evaporator, which apparatus is especially, but not
exclusively, intended for use in mobile transport means like
motor cars, busses, trucks, boats, caravans etc. and which is
formed for creating a refrigerator tempered environment in a
delimited space for storing of food etc., and which is also
formed with a freezer compartment (8) for freezing of ice
cubes, for temporary keeping frozen goods etc. in freezed
conditions, characterised in that the refrigerator apparatus
has a cooling pack which is formed in an integral piece and
comprises an evaporator (1) having two cold emitting parts,
namely both an inner space which is closed and which provides
such cold that it acts as a freezer compartment (8) and an
outer annular space (9) which at the interior side thereof
surrounds the freezer compartment (8) and is arranged at a
certain distance therefrom, and which at the exterior side
thereof has a cold emitting wall, and in which the freezer
compartment (8) is arranged so that it can closed, whereas
the outer annular space provides a through channel (10)
through which air can be blown, whereby cold air is

distributed in the entire refrigerator space.

2. A refrigerator apparatus according to claim 1,
characterised in that the refrigerator pack is made from a
flat evaporator blank (1) of mainly rectangular shape, which
blank is wound in a spiral formation so as to form a closed
inner part acting as the freezer compartment part (8) and an
annular, closed outer part acting as an air cooling part (9)
for the refrigerator space, and in which the air cooling part
(9) is arranged on a certain distance outside of the freezer

compartment part (8) so that there is formed an air flow
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channel (10) between said two parts (8, 9).

3. A refrigerator apparatus according to claim 2,
characterised in that the evaporator blank (1) has a cut out
portion (7) over about half the length of the blank (1) and a
slight distance towards the centre from a longitudinal edge,
which cut out part (7) provides a withdrawn rear end of the
freezer compartment part (8) in relation to the rear end of

the air cooling part (9).

4. A refrigerator apparatus according to claim 2 or 3,
characterised in that the rear end of the freezer compartment
(8) is closed by a rear wall (13), and in that the rear end
of the air cooling part (9) is closed by a rear wall (12)
mounted at a certain distance from the rear wall (13) of the
freezer compartment (8), so that there is formed an air flow
channel (10) between the freezer compartment (8) and the air
flow part (9) both behind and around the sides of the air
flow part (9).

5. A refrigerator apparatus according to claim 4,
characterised in that an air fan (11) is mounted in the rear

wall (12) of the air cooling part (9).

6. A refrigerator apparatus according to any of claims 2 -
5, characterised in that the front end of both the freezer
compartment part (8) and the air flow part (9) is closed by a

shutter (15).

7. A refrigerator apparatus according to claim 6,
characterised in that the shutter (15) is formed with air
slots (16) on line with the air flow channel (10), which
slots can give a suitable choking of the air flow through the
channel (10) and through the slots (16) out into the

refrigerator space.
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8. A method for the manufacture of an evaporator for a
refrigerator apparatus of the type indicated in claims 1-7,
characterised in

- cutting a blank (1) for an evaporator of the refrigerator

apparatus to a piece of a cooling panel of the type

ALUBOND®;

- cutting out a rectangular piece (7) of said blank, the
length of which substantially corresponds to the
circumference of a freezer compartment (8) to be formed;

- winding the evaporator blank (1) in a spiral formation,
firstly to form a closed freezer compartment part (8) and
in direct connection thereto to form a refrigerator part
(9), whereby it is foreseen that one or more air flow
channels (10) are formed between the freezer compartment
part (8) and the refrigerator part (9);

- connecting the inlet (4) and the outlet (5) of the
evaporator (1) to a cold creating means like a cold
compressor (6) of known type;

- closing the rear end of the freezer compartment (8) by a
wall (13);

- closing the rear end of the refrigerator part (9) by a
wall (12) arranged a at certain distance from the rear
wall (13) of the freezer compartment (8);

- mounting a fan (1) in the rear wall (12) of the
refrigerator part (9);

- mounting a shutter (15), which can be opened, over the
front side of both the freezer compartment (8) and the
refrigerator compartment (9); and

- forming slots (16) in the shutter (15) in the elongated

direction of the air flow channel or channels (10).
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