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Description

[0001]

[0002]

[0003]

IMPROVED FOAM INJECTION PLUG ASSEMBLY FOR USE IN A
REFRIGERATION APPLIANCE
The present invention relates to a refrigeration appliance, in particular in a
domestic refrigerator which includes a thermal insulation layer made of
foam material such as polyurethane and a method of manufacturing such
refrigeration appliance. The present invention more particularly relates to a
foam injection plug assembly for injecting liquid foam material during the
manufacturing process of the refrigeration appliance.
In general, the energy efficiency of a refrigeration appliance is influenced
by several factors. One important factor is the thermal insulation of the
refrigeration appliance. Several techniques are known for thermally
insulating a refrigeration appliance. In a commonly known technique, when
manufacturing the refrigeration appliance, liquid foam material, in
particular polyurethane is injected with an injection head into the
intermediate region between the outer case and the inner case of the
refrigeration appliance through an injection aperture formed on the outer
case. After completion of the curing process, the foam material provides a
thermal insulation layer.
During the curing process of the foam material, the air inside the
intermediate region is generally allowed to escape to the outside through
an air escape opening that is typically formed into the outer case. The air
escape opening is usually at the highest location of the outer case in a
state when the refrigeration appliance is positioned for filling the liquid
foam material into the intermediate region. To prevent the curing foam
material from leaking to the outside through the air escape opening, an air
permeable material such as a sponge is generally placed in front of the air
escape opening. The sponge is usually fixed to the air escape opening by
utilizing adhesives. The sponge allows the air to escape to the outside
while keeping the curing foam material inside the intermediate region. To
prevent the foam material from leaking through the injection aperture to
the outside during the curing process, a flexible leaf is usually plugged

onto the injection aperture.
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A drawback of the above-mentioned conventional technique is that during
the curing process, the foam material may occasionally leaks through the
injection aperture to the outside. Consequently, the amount of foam
material filled into intermediate region will not be sufficient for a proper
insulation. Such a refrigeration appliance has an inferior quality and
becomes junk. Moreover, such production errors and production wastes
increase the overall costs per refrigeration appliance.

JPH07237230 (A) discloses a prior art refrigerator. This prior art
refrigerator comprises an inner case and an outer case which includes an
injection aperture for injecting foam material into the space between the
inner case and the outer case. In this prior art refrigerator, the injection
aperture is closed by a flexible leaf.

An objective of the present invention is to provide a foam injection plug
assembly and a refrigeration appliance having the same which overcomes
the aforementioned drawbacks of the prior art in a cost effective way and
which has an improved reliability. Another objective of the present
invention is to provide a method of manufacturing a refrigeration appliance
using the plug assembly of the present invention.

These objectives have been achieved by the foam injection plug assembly
as defined in claim 1, the refrigeration appliance as defined in claim 8 and
the manufacturing method of as defined in claim 10. Further achievements
have been attained by the subject-matters respectively defined in the
dependent claims.

The foam injection plug assembly of the present invention comprises a
frame which is attachable to the outer case around the aperture, a
pivotable lid which is hinged to the frame and configured to pivotably move
within the intermediate region between a first position where the aperture
is leak-tightly closed and a second position where the aperture is opened
and a spring element which is attached to the frame and configured to
abut against the rear surface of the lid, which is averted from the foam
injection direction so as to bias the lid to the first position.

In an embodiment, the frame is a two-piece component. The inner and

outer pieces cover opposite sides of the outer case around the aperture.
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Each piece has an opening which faces the aperture. These openings and
the aperture define a foam injection passage for the injection head. In a
version of this embodiment, the inner and outer pieces have parts which
interlock through cut-outs formed in the outer case. Thereby, the frame
can be easily and firmly connected with each other and assembled with
the outer case. In another version of this embodiment, the interlocking
parts have claws and snap slots which face each other.

In an alternative embodiment, the inner piece and the outer piece of the
frame are assembled with the outer case by an adhesive. In another
alternative embodiment, the two pieces of the frame are assembled with
the outer case by screws or the like.

In another embodiment, the spring element is mountable to a retainer
formed on the inner piece of the frame. In this embodiment, the lid is
integrally formed with the inner piece of the frame. A straight groove
formed on the inner piece of the frame functions as a hinge for pivoting the
lid. In a version of this embodiment, an elastically deformable metal clip is
used as a spring element. The ends of the clip are retained by a pair of
slots formed on the inner piece of the frame. In this embodiment, the clip
has a raised portion which remains permanently in contact with the rear
surface of the lid.

In another embodiment, the contour of the foam injection passage
matches the periphery of the injection head. In a version of this
embodiment, the passage is substantially round shaped.

With the present invention, in particular by virtue of the foam injection plug
assembly, the curing foam material can be prevented from leaking to the
outside and a proper thermal insulation capacity can be attained. Thereby,
also the production wastes and the production errors due to leakage of the
foam material have been eliminated or reduced as much as possible. With
the present invention, a cost effective injection technique has been
attained both in view of material and labor. With the foam injection plug
assembly of the present invention, also the moisture is prevented from
diffusing into the refrigeration appliance through the injection aperture.

Thereby, the cured foam material can be permanently maintained in a



WO 2016/029963 PCT/EP2014/068391

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

4/11

proper condition and the thermal insulation capacity thereof is prevented
from degrading over time. With the present invention, the consumer
satisfaction can be increased.

Additional advantages of the foam injection plug assembly according to
the present invention, the refrigeration appliance according to the present
invention and the method of manufacturing the refrigeration appliance
according to the present invention will become apparent with the detailed
description of the embodiments with reference to the accompanying
drawings in which:

Figure 1 — is a schematic perspective view of the domestic refrigerator
which has a foam injection plug assembly according to an embodiment of
the present invention;

Figure 2 — is a schematic perspective enlarged view of the detail A of Fig.
1;

Figure 3 - is a schematic partial side view of the domestic refrigerator
which has the foam injection plug assembly according to an embodiment
of the present invention, wherein the liquid foam injection passage is
leak-tightly closed by the pivotable lid prior to inserting the liquid foam
injection head into the passage;

Figure 4 — is a schematic partial side view of the domestic refrigerator
which has the foam injection plug assembly according to an embodiment
of the present invention, wherein the liquid foam injection passage is
opened after having inserted the liquid foam injection head into the
passage;

Figure 5 - is a schematic partial perspective exploded view of the
domestic refrigerator which has the foam injection plug assembly as
shown in Fig. 1;

Figure 6 — is a schematic perspective exploded view of the foam injection
plug assembly as shown in Fig. 1, wherein the liquid foam injection head is
omitted;

Figure 7 — is another schematic perspective exploded view of the foam
injection plug assembly as shown in Fig. 1, wherein the liquid foam

injection head is omitted;
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Figure 8 — is schematic perspective view of the inner cover of the foam
injection plug assembly according to an embodiment of the present
invention;

Figure 9 — is a schematic perspective enlarged view of the detail B of Fig.
8;

Figure 10 - is a schematic front view of the spring element of the foam
injection plug assembly according to an embodiment of the present
invention;

Figure 11 — is schematic perspective view of the outer cover of the foam
injection plug assembly according to an embodiment of the present
invention;

Figure 12 — is a schematic perspective enlarged view of the detail C of Fig.
11;

Figure 13 - is a schematic rear view of the foam injection plug assembly
according to an embodiment of the present invention, wherein the outer
case is omitted;

Figure 14 - is a schematic sectional view of the foam injection plug
assembly of Fig. 13, taken along the line D-D;

Figure 15 - is a schematic enlarged view of the detail F of Fig. 14;

Figure 16 — is a schematic sectional view of the foam injection plug
assembly of Fig. 13, taken along the line E-E.

The reference signs appearing on the drawings relate to the following
technical features.

1. Plug assembly
2. Refrigeration appliance
3. Outer case

4. Aperture

5. Intermediate region
6. Frame

6a. Inner cover

6b. Outer cover

7. Lid

8. Spring element
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9. First opening

10. Second opening

11. Cut-out

12a. Connector

12b. Counterpart connector

13a. Snap slot

13b. Claw

14. Retainer

15. Clip

16a. End

16b. End

17a. Mounting slot

17b. Mounting slot

18. Raised portion

19. Injection head

The foam injection plug assembly (1) is suitable for use in a refrigeration
appliance (2), in particular a domestic refrigerator (2) (Fig. 1 to 10).

The domestic refrigerator (2) comprises an inner case (not shown) and an
outer case (3). The inner case forms the refrigeration compartment (not
shown). The outer case (3) encloses at least partly the inner case. The
outer case (3) has an aperture (4) which defines a passage for injecting
liquid foam material into the intermediate region (5) between the inner
case and the outer case (3).

The foam injection plug assembly (1) of the present invention further
comprises a frame (6) which is attachable to the outer case (3) around the
aperture (4), a pivotable lid (7) which is hinged to the frame (6) and
configured to move within the intermediate region (5) between a first
position where the aperture (4) is leak-tightly closed and a second position
where the aperture (4) is opened and a spring element (8) which is
attached to the frame (6) and configured to abut against the rear surface of
the lid (7), which is averted from the foam injection direction so as to bias
the lid (7) to the first position.

The domestic refrigerator (2) of the present invention comprises the foam
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injection plug assembly (1) according to the present invention.

In an embodiment, the frame (6) comprises an inner cover (6a) and an
outer cover (6b) which together sandwich the outer case (3). The inner
cover (6a) has a first opening (9). The outer cover (6b) has a second
opening (10). The first opening (9), the aperture (4) and the second
opening (10) define the passage for injecting the liquid foam material into
the intermediate region (5). The inner cover (6a) is configured to
leak-tightly abut against the inner surface of the outer case (3) such that
the first opening (9) fluidly communicates with the aperture (4). The outer
cover (6b) is configured to leak-tightly abut against the outer surface of the
outer case (3) such that the second opening (10) fluidly communicates
with the aperture (4).

In a version of this embodiment, the inner cover (6a) has one or more than
one connector (12a) and the outer cover (6b) has one or more than one
counterpart connector (12b) for releasably engaging with the
corresponding connector (12a). The connector (12a) and the counterpart
connector (12) releasably engage through a corresponding cut-out (11)
formed into the outer case (3).

In another version of this embodiment, the connector (12a) has a snap slot
(13a) and the counterpart connector (12b) has a corresponding claw (13b).
The claw (13b) snap-fittingly engages with the snap slot (13a).

In another version of this embodiment, the inner cover (6a) has a retainer
(14) for detachably mounting the spring element (8). The pivotable lid (7) is
integrally formed with the inner cover (6a).

In another version of this embodiment, the spring element (8) comprises
an elastically deformable u-shaped clip (15). The clip (15) has an
arc-shaped raised portion (18) which abuts against the rear surface of the
lid (7). The opposing ends (16a, 16b) of the clip (15) are insertable into
opposing mounting slots (17a, 17b) of the retainer (14).

In another embodiment, the foam injection plug assembly (1) further
comprises a liquid foam injection head (19) for inserting into the passage
so as to inject liquid foam material into the intermediate region (5). The

periphery of the injection head (19) form-fittingly matches the contour of
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the passage.

In another embodiment, the outer case (3) is at least partly made of paper
or the like.

The present invention also provides a method of manufacturing the
refrigeration appliance (2), in particular the domestic refrigerator (2) by
utilizing the foam injection plug assembly (1) of the present invention. In
the method of the present invention,

the foam injection plug assembly (1) is assembled with the refrigeration
appliance (2), in particular with the outer case (3). Then, the liquid foam
injecting head (19) is inserted into the passage and a predetermined
amount of liquid foam material is injected into the intermediate region (5).
Thereafter, the liquid foam injecting head (19) is removed.

With the present invention, in particular by virtue of the foam injection plug
assembly (1), the curing foam material can be prevented from leaking to
the outside and a proper thermal insulation capacity can be attained.
Thereby, also the production wastes and the production errors due to
leakage of the foam material have been eliminated or reduced as much as
possible. With the present invention, a cost effective injection technique
has been attained both in view of material and labor. With the present
invention, in particular by virtue of the foam injection plug assembly (1) the
moisture can be prevented from diffusing into the refrigeration appliance
(2) through the injection aperture (4). Thereby, the cured foam material
can be permanently maintained in a proper condition and the thermal
insulation capacity thereof is prevented from degrading over time. With the

present invention, the consumer satisfaction can be increased.
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Claims

1.

A foam injection plug assembly (1) for use in a refrigeration appliance (2), in
particular a domestic refrigerator (2) comprising an inner case which forms a
refrigeration compartment and an outer case (3) which encloses at least partly
the inner case, wherein the outer case (3) has an aperture (4) which defines a
passage for injecting liquid foam material into the intermediate region (5)
between the inner case and the outer case (3),

characterized in that

- a frame (6) which is attachable to the outer case (3) around the aperture (4),
- a pivotable lid (7) which is hinged to the frame (6) and configured to pivotably
move within the intermediate region (5) between a first position where the
aperture (4) is leak-tightly closed and a second position where the aperture (4)
is opened and

- a spring element (8) which is attached to the frame (6) and configured to abut
against the rear surface of the lid (7), which is averted from the foam injection
direction so as to bias the lid (7) to the first position.

The foam injection plug assembly (1) according to claim 1, characterized in
that

the frame (6) comprising

- an inner cover (6a) which has a first opening (9), wherein the inner cover (6a)
is configured to leak-tightly abut against the inner surface of the outer case (3)
such that the first opening (9) fluidly communicates with the aperture (4) and

- an outer cover (6b) which has a second opening (10), wherein the outer
cover (6b) is configured to leak-tightly abut against the outer surface of the
outer case (3) such that the second opening (10) fluidly communicates with the
aperture (4), wherein the first opening (9), the aperture (4) and the second
opening (10) define the passage for injecting the liquid foam material into the
intermediate region (5).

The foam injection plug assembly (1) according to claim 2, characterized in
that the outer case (3) has one or more than one cut-out (11), the inner cover
(6a) has one or more than one connector (12a) and the outer cover (6b) has
one or more than one counterpart connector (12b) for releasably engaging with

the corresponding connector (12a) through the corresponding cut-out (11).
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The foam injection plug assembly (1) according to claim 3, characterized in
that the connector (12a) has a snap slot (13a) and the counterpart connector
(12b) has a corresponding claw (13b), wherein the claw (13b) snap-fittingly
engages with the snap slot (13a).

The foam injection plug assembly (1) according to any one of claims 2 to 4,
characterized in that the inner cover (6a) has a retainer (14) for detachably
attached the spring element (8) and the pivotable lid (7) is integrally formed
with the inner cover (6a).

The foam injection plug assembly (1) according to claim 5, characterized in
that the spring element (8) comprises an elastically deformable u-shaped clip
(15), wherein the opposing ends (16a,16b) of the clip (15) are insertable into
opposing mounting slots (17a,17b) of the retainer (14) and wherein the clip
(15) has an arc-shaped raised portion (18) which abuts against the rear
surface of the lid (7).

The foam injection plug assembly (1) according to any one of claims 1 to 6,
characterized in that a liquid foam injection head (19) for inserting into the
passage so as to inject liquid foam material into the intermediate region (5),
wherein the periphery of the injection head (19) form-fittingly matches the
contour of the passage.

A domestic refrigerator (2) comprising

- an inner case which forms a refrigeration compartment and

- an outer case (3) which encloses at least partly the inner case, wherein the
outer case (3) has an aperture (4) which defines a passage for injecting liquid
foam material into the intermediate region (5) between the inner case and the
outer case (3),

characterized in that

a foam injection plug assembly (1) as defined in any one of claims 1 to 7.
The domestic refrigerator (2) according to claim 8, characterized in that an
outer case (3) is at least partly made of paper or the like.

A method of manufacturing a refrigeration appliance (2), in particular a
domestic refrigerator (2) as defined in claim 8 or 9, the method being
characterized by comprising:

- a step of assembling the foam injection plug assembly (1) as defined in any
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one of claims 1 to 7 with the refrigeration appliance (2),

- a step of inserting the liquid foam injecting head (19) into the passage and
filling a predetermined amount of liquid foam material into the intermediate
region (5) and

a step of removing the liquid foam injecting head (19).
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Fig. 10
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