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open front (4) for storage and display
of heated or cooled food products,
comprising a first duct (12), a vertical
duct (14), shelves (22), air temperature
regulating means (44), a chamber
(34) and air circulation means (38).
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the front. The air circulation means
can circulate air through the ducts,
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and through the temperature regulating
means, thereby creating air curtains at
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Cabinet with an open front for storage and display of food products.

FIELD OF THE INVENTION

The invention relates to a cabinet for storage and display of food products at a

regulated temperature as described in the preamble of claim 1.

BACKGROUND OF THE INVENTION

FR 2690825 discloses a cabinet of the above type. The prior art cabinet is for

storage and display of food at low temperature. The shelves define storage spaces between

them and are suitable to place products on. Each shelf and a ceiling flow member of the top

storage space comprises an upper plate and a bottom plate. Each shelf but the bottom shelf

comprises in addition a center plate between the upper plate and the bottom plate. The plates

define a top cavity at the top of each storage space and a bottom cavity at the bottom of each

storage space. The cabinet and its storage spaces have an open front. The most top plate and

the most bottom plate of all plates and all center plates extend to the front beyond the other

plate of the same cavity. At the front end each of said further to the front extending plates

there is provided an upright strip closing the cavities to the front but leaving slits at the very

front of the cavities. Back walls of the cavities have openings which oppose openings of

vertical ducts at the back wall of the cabinet. Each top cavity can receive air from the ducts

and it can supply it to a storage space beneath it through a slit at the front. Each bottom cavity

can receive air through a slit at the front from a storage space above it and it can supply it to

the ducts. Also, back walls of the storage spaces are provided with openings to supply air

from the ducts to the storage spaces. Circulation means circulate air through the ducts, a

chamber connecting the ducts, the cavities, and the storage spaces and through cooling

means. While cooled air flows from the back to the front of a storage space, the air will wash

food products stored in the storage space. At the front air is drawn into the bottom cavity of

each storage space. Air from a slit of a top cavity will thereby create a downwardly directed

air curtain.

A disadvantage of the prior art cabinet is that cooled air entering a storage

space through its back wall and flowing to the front absorbs heat from food products placed



on the shelf, thereby increasing the temperature of the air. Therefore, products which are

closer to the front will be cooled less than other products. Yet, usually all products must have

a minimum or a lower temperature. Products closer to the back wall will be cooled more than

necessary then and means for cooling the air must operate at with a higher power than when

all products had the same temperature. The required higher power will increase the costs of

the cabinet and its costs of operation.

Another disadvantage of the prior art cabinet is that the non-uniform

temperature distribution of air over a shelf may cause unwanted changes in food products.

Also, food products which are cooled to different temperatures may, unwanted

by a merchandiser, cause consumers to take products which the merchandiser would prefer to

keep longer on the shelves than other products.

Still another disadvantage is that the shelves, except for the bottom shelf, have

a complex construction of three plates, which makes it difficult and expensive to mount the

plates in an air sealed manner against a back wall of the cabinet.

The disadvantages mentioned above apply in the same way if the food

products were heated products and the temperature regulation means was for heating the air.

A still further disadvantage of the prior art cabinet is that, when used with

heated air in stead of cooled air, such as with air temperatures of about 80°C, a person may be

harmed when touching a hot upper surface of a shelf while taking a product from the shelf.

OBJECT OF THE INVENTION

An object of the invention is to solve the drawbacks of the prior art circuit as

described above and to provide a display and storage cabinet for heated food which is energy

efficient, has an improved temperature distribution in the storage spaces and, preferably,

prevents persons from being harmed by hot upper surfaces of shelves.

SUMMARY OF THE INVENTION

The above object of the invention is achieved by providing a display and

storage cabinet for heated food products as described in claim 1. Accordingly, the shelves of

the cabinet have a simple, cost effective construction, they can be mounted easier to a back

wall of the cabinet and products on the shelves are washed by air to give them a more

uniform temperature, while using a less powerful heating means with reduced costs.



Preferably, each shelf is provided with a heat shield according to claim 4. The

heat shield in a shelf provides an obstacle or a heat resistance for transferring heat from

underneath it to above. Because of such resistance and because of heat exchange between the

storage space, the food products and the surroundings of the cabinet, the temperature of the

upper wall of the shelf will be significant different from the temperature of the air below the

shield inside the shelf. Therefore the upper shelf surface can be made more comfortable or

safer to touch by a person when reaching into the cabinet for taking a product. This is an

advantage in particular when the temperature regulation means are heating means, which may

heat air to about 80°C.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become more gradually apparent from the following

exemplary description in connection with the accompanying drawing. In the drawing:

Fig. 1 shows a diagram in cross section of an embodiment of a cabinet

according to the invention;

Fig. 2 shows a diagram in cross section of an embodiment of a shelf of a

cabinet according to the invention, provided with a heat shield; and

Fig. 3 shows a perspective view of a more detailed part of a cabinet as

illustrated in fig. 1 seen towards a bottom of a storage and display room of the cabinet.

DETAILED DESCRIPTION OF EXAMPLES

Fig. 1 shows a simplified diagram of a cabinet 2 for storage and display of

food products according to the invention. In particular the diagram is a cross section through

the center of the cabinet 2 between a front side 4 and a back side 6 of it. The front side 4 is

open, to give users access to a storage and display room 8 of the cabinet. At the sides of the

storage and display room 8 the cabinet 2 has transparent side panels 10. A back wall of the

storage and display room 8 is formed by three vertical ducts, i.e. a center duct 12 and two side

ducts 14 on either side of the center duct 12 (see Fig. 3). Fig. 1 shows center duct 12 only. A

back wall 16 of the cabinet 2 is hollow and forms a back wall for the ducts 12 and 14. A

horizontal bottom member 18 of the storage and display room 8 is hollow too. The hollow

back wall 16 and the hollow bottom member 18 contain insulation material (not shown). At

its top the storage and display room 8 is bounded by a horizontal hollow flow member 20.



The storage and display room 8 contains three hollow shelves, i.e. a bottom

shelf 22a, a center shelf 22b and a top shelf 22c (indicated by 22 in general). The shelves 22

and the horizontal flow member 20 divide the storage and display room 8 into three storage

and display spaces, i.e. a bottom storage and food space 24a, a center storage and food 24b

and a top storage and food space 24c (indicated by 24 in general).

A top wall of each shelf 22 is suitable to place food products (not shown) on.

At a distance from the front side of the cabinet 2 a bottom wall of each shelf 20 is provided

with openings, such as slits 26 (see Figs. 2 and 3). The slits 26 extend in parallel to the front

side 4 of the cabinet 2. Also, the shelves 22 may have different numbers of slits 26, which are

at different distances from the front side 4. A back wall of the horizontal top member 20 and

a back wall of each shelf 22 are provided with openings 28 (see Fig. 2) opposite openings

(not shown) which are provided in the center duct 12. Against a top wall and against the back

wall of each storage and display space 24 there is provided a tube like member or tube 30.

Each tube 30 has openings, such as openings 32 (see Fig. 3) which oppose the storage and

display space 24. A back wall of each tube is provided with openings (not shown) opposite

openings (not shown) which are provided in the side ducts 14.

Beneath the bottom shelf 22a there is provided a first chamber 34 containing a

second chamber 36. Air circulation means, in particular blowers 38 are provided in a

common wall of the chambers 34 and 36, preferably at a far most distance from the back side

6 of the cabinet 2. At its back side the second chamber 36 is open at least in locations

opposing openings 40 provided in the center duct 12 (see Fig. 3). At its back side and outside

the second chamber 36 the first chamber 34 is open at least in locations opposing openings 42

provided in the side ducts 14 (see Fig. 3). The second chamber 36 contains temperature

regulation means, in particular heating members 44, and baffles 46, which are arranged such

that air blown (or drawn) by the blowers 38 through the second chamber 36 flows uniformly

over the heating means 44 and into (or from) the center duct 12.

With the blowers 38 being arranged and driven to draw air from the first

chamber 34 into the second chamber 36, the air will circulate as indicated by arrows in Fig. 1

and 3. For clarity, in the drawings arrows indicating air flow directions are not provided with

reference numerals. However, it will be clear from the drawings that the solid line arrows

indicate a flow of air leaving the second chamber 36 into the center duct 12, from the center

duct 12 into and through first flow members, i.e. the horizontal flow member 20 and the

shelves 22. Air leaves the first flow members through the slits 26 downward into a storage



and display space 24 or, for the bottom shelf 22a, into the first chamber 34 beneath it. The air

entering the storage and display spaces 24 from the first flow members above them will wash

the food products placed on the shelves 22. The air it is drawn from the display and storage

spaces into second flow members provided by the tubes 30 through its openings 32. From the

tubes 30 the air will be drawn into the side ducts 14 and form there into the first chamber 34

outside the second chamber 36, as indicated by dashed line arrows.

The air flow in each storage and display space 24 is such that at the front of

each storage and display space 24 an air curtain is formed. The provision of such separate air

curtains instead of a single air curtain from the top to the bottom of the storage and display

room 8 has the advantage that less mixing of air from inside the cabinet 2 with air outside of

the cabinet 2 occurs, by which a significant decrease of temperature of the inside air is

prevented and energy is saved. This advantage is achieved according to the invention by

providing a cabinet with a simple and therefore cost effective construction, in particular of the

upper horizontal member 20 and of the shelves 22 as illustrated and described. Further,

providing several air entry slits 26 in a ceiling wall of each storage and display space 24 at

different distances from the front side 4 food products on the shelves 22 are washed by air

having substantially the same temperature for all products. This may be advantageous for the

quality of the food products, it may give more comfort to users accessing the storage and

food spaces 24 and it also allows to use less powerful heating members 44 than before to

reach a wanted minimum or higher temperature for all products.

Fig. 2 shows a cross section of a shelf 22. At a small distance, for example a

few millimeters, from and beneath an upper wall of the shelf 22 there is provided a heat

shield 46. The shield 46 forms a resistance for transfer of heat from air flowing from inlet

openings 28, through the shelf 22 to outlet openings 26 of the shelf 22. As a result, and

because there will be a transfer of heat from the upper wall of the shelf 22 to food products

placed thereon, an upper surface of the shelf 22 will have a lower temperature than the

temperature of a major air flow through the shelf 22. Since the air inside the shelf 22 may

have a high temperature of about 8O0C the application of the shield 46 provides a safety

measurement against people getting hurt when touching the bottom of a storage and display

space 24.

The resistance against heat transfer from air flowing through a shelf 22 to the

upper wall of the shelf 22 can be increased by making a bottom side of the shield 46 heat



reflective. The heat reflective property of the shield 46 can be obtained easily and cheap by

using aluminum for the material of the shield 46.

More favorably, at the front in each first flow member 20, 22b, 22c there is

provided a baffle, such as a baffle 48 formed by a front end of the shield 46 (see Fig. 2),

which is inclined near or above its front slit 26, such that a downward flow of air leaving the

first flow member through its front slit 26 inclines the air curtain provided by the leaving air

to compensate for differences in dimensions of the storage and display spaces 24, seen from

the front side 4 to the back side 6.

It is observed that although the invention is illustrated by the embodiments

shown in figs. 1 to 3 a skilled person may carry out several modifications without departing

from the scope of the invention as defined by the appending claims.

For example, the flow direction of air circulating through the ducts 12 and 14,

the shelves 22 and the storage and display spaces 24 can be reversed with respect to the

directions shown in Figs. 1 and 3.

The cabinet 2 may also be modified to serve for storage and display of cooled

instead of heated food products. It only needs to replace the heating members 44 by cooling

means.

Also, an upper wall of the hollow bottom shelf 22a may have a size which

makes it suitable to fit the temperature regulation means 44 and/or the air circulation means

38 in.

The bottom shelf 22a may also have dimensions as illustrated, but having

outlet openings in its back wall opposing openings in the side ducts 14 in stead of openings in

its bottom wall. When air has entered the bottom shelf 22a, just like it does into other shelves

22b, 22c, the air flows to the outlet openings of the bottom shelf 22a into the ducts 14. Inside

the bottom shelf 22a there may be provided baffles to guide air inside the bottom shelf 22a

along a meander path which provides an effective transfer of heat to the upper wall of the

bottom shelf 22a, possibly through its heat shield 46, and to provide a uniform temperature of

the top wall of the bottom shelf 22a.



CLAIMS:

1. A cabinet (2) with an open front (4) for storage and display of food products,

comprising a first vertical air duct (12), a second vertical air duct (14), shelves (22), air

temperature regulating means (44), a duct connection chamber (34) for passing air from one

duct to the other duct, air circulation means (38), in which each shelf defines above it a food

storage space (24), each storage space has a back wall, a first flow member (20, 22b, 22c),

and a second flow member (30), each first flow member is arranged to provide a ceiling of

the storage space beneath it, a back wall of each flow member has openings opposing

openings provided in a wall of the ducts, and other walls of the cavities have openings, such

that the air circulation means are suitable to circulate air through the ducts, the flow members,

the storage spaces, the duct connection chamber and through the temperature regulating

means, thereby creating air curtains at the fronts of the storage spaces, characterized in that

a bottom wall of each first flow member (20, 22b, 22c) is provided with openings (26)

opposing the storage space (24) at different distances from the front (4) of the storage space,

and the second flow members (30) are provided at a distance from the front of the

corresponding storage spaces.

2. Cabinet (2) according to a preceding claim, characterized in that each

second flow member (30) is tubular, it is arrangend against a bottom wall of a first flow

member (20, 22b, 22c) above it (30), it has a smaller height than a .height of the storage space

and it has openings (32) in a bottom wall of it opposing the storage space (24) in which it is

arranged.

3. Cabinet (2) according to a preceding claim, characterized in that a shelf (22)

has a dimension seen from the front (4) to the back which is different from that of a bottom

wall of a first flow member (20, 22b, 22c) above it (22), a baffle (48) is provided in the first

flow member in front of a farmost opening (26) from the back wall of the first flow member,

and the baffle is inclined to point to a front end of a shelf beneath it.

4. Cabinet (2) according to a preceding claim, characterized in that inside each

shelf (22) there is provided a heat shield (46) at a distance from an upper wall of the shelf,

such as to allow a major air flow pass below the shield.



5. Cabinet (2) according to claim 4, characterized in that the shield (46) has

heat reflective surfaces.

6. Cabinet according to claim 5, characterized in that the shield is made of

aluminium.

7. Cabinet according to a preceding claim, characterized in that the.

temperature regulating means comprise heating means (44).

8. Cabinet according to one of the claims 1 to 6, characterized in that the

temperature regulating means comprise cooling means.

9. Cabinet according to a preceding claim, characterized in that the air

circulation means (38) are suitable to circulate air in the following order from the duct

connection chamber (34) into the first duct (12), into the first flow members (20, 22b, 22c),

into the storage spaces (24), into the second flow members (30), into the second duct (14),

and back into the duct connection chamber (34).

10. Cabinet according to one of the claims 1 to 8, characterized in that the air

circulation means (38) are suitable to circulate-air in the following order from the duct

connection chamber (34) into the second duct (14), into the second flow members (30), into

the storage spaces (24), into the first flow members (20, 22b, 22c), into the first duct (12), and

back into the duct connection chamber (34).

11. Cabinet according to a preceding claim, characterized in that the bottom

shelf (22a) is a flow member having openings opposite openings of the ducts (12, 14).

12. Cabinet according to claim 11, characterized in that inside the bottom shelf

(22a)there are arranged baffles to guide air flow along a meander path.
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