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(57)  Arefrigerator, comprising: an insulating box (3)
formed from a box plate material containing insulating
material filled between an inner box and an outer box,
and having an opening in the front surface; and a door
(26) attached in the opening of the insulating box (3). The
door (26) comprises an outer plate (31), an inner plate
(32) disposed so as to face the outer plate (31), a vacuum
insulation material (35) disposed so as to be held be-
tween the outer plate (31) and the inner plate (32), a
gasket (37) attached in proximity to the inner side end of
the door (26), a gasket-fitting member (40) in which the
gasket (37) isfitted, and a throat member (34) for entering
into the inner side of the insulating box and preventing
cold air from flowing out when the door (26) is closed.
The distance from the outer plate (31) to the gasket-fitting
member (40) is fixed. A separating part (44) is formed
between the front surface side end of the gasket-fitting
member (40) and the back surface of the vacuum insu-
lation material (35).
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Description
[Technical Field]

[0001] Embodiments of the present invention relate to
a refrigerator.

[Background Art]

[0002] A refrigerator includes an insulating box body
as a main body of the refrigerator for improving the ther-
mal insulation and achieving the energy saving. The in-
sulating box body includes an outer box, an inner box,
and an insulating material sandwiched in a space be-
tween the outer and inner boxes. The refrigerator further
includes a door that seals the opening of the insulating
box body. The door similarly includes an outer plate; an
inner plate, and an insulating material sandwiched be-
tween the outerplate and the inner plate. As the insulating
materials, polyurethane foam is often used. In recent
years, vacuum insulating materials are used instead of
polyurethane foam in some cases.

[Citation List]
[Patent Literature]

[0003] [PTL 1]Japanese Patent Laid-open Publication
No. 2006-90649

[Summary of Invention]

[0004] The vacuum insulating materials are formed
such that a core material is vacuum-packed with a lam-
inate film of aluminum foil and synthetic resin or with an
aluminum-deposited laminate film of synthetic resin and
are formed into panels. In some cases, the thickness of
the panel of a vacuum insulating material varies from
product to product. The doors of refrigerators always
need to be formed with a fixed thickness. Thus, to use
the panel of avacuuminsulating material as the insulating
material, there is a need for a structure capable of ac-
commodating varying thickness owing to individual dif-
ferences of products of the vacuum insulating material.
[0005] An object of the present invention is to provide
a refrigerator including a door having a structure capable
of accommodating the thickness of the vacuum insulating
material varying from product to product.

[0006] A refrigerator according to embodiments in-
cludes: an insulating box body in which a space between
an inner box and an outer box is filled with an insulating
material and an opening is provided at the front; and a
door configured to close the opening at the front of the
insulating box body. The door includes: an outer plate;
an inner plate opposed to the outer plate; a vacuum in-
sulating material sandwiched between the outer plate
and the inner plate; a gasket attached to an entire cir-
cumference of the door in the vicinity of an edge on an
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inner side of the door; a frame-shaped gasket fitting mem-
ber to which the gasket is fitted; and a frame-shaped
throat member configured to enter an inside of the insu-
lating box body to prevent cold air from flowing out when
the door is closed. The distance between the outer plate
and the gasket fitting member is fixed. Between a front
end of the gasket fitting member and a back surface of
the vacuum insulating material, a separating space is
formed.

[Brief Description of Drawings]

[0007]

[Fig. 1]

Fig. 1 is a perspective view of a refrigerator of first
to fifth embodiments.

[Fig. 2]

Fig. 2 is a perspective view of the refrigerator with
the door removed.

[Fig. 3]

Fig. 3 is a cross-sectional view of a second freezing
compartment door of the first embodiment.

[Fig. 4]

Fig. 4 is an exploded perspective view of the second
freezing compartment door.

[Fig. 5]

Fig. 5is an enlarged cross-sectional view of the sec-
ond freezing compartment door.

[Fig. 6]

Fig. 6 includes cross-sectional views of a plurality of
examples concerning the structure of an elastic por-
tion.

[Fig. 7]

Fig. 7 is an enlarged cross-sectional view illustrating
a modification of the second freezing compartment
door of the first embodiment.

[Fig. 8]

Fig.8isanenlarged cross-sectional view of a second
freezing compartment door of the second embodi-
ment.

[Fig. 9]

Fig.9isanenlarged cross-sectional view of a second
freezing compartment door of the third embodiment.
[Fig. 10]

Fig. 10 is an enlarged cross-sectional view of a sec-
ond freezing compartment door of the fourth embod-
iment.

[Fig. 11]

Fig. 11 is an enlarged cross-sectional view illustrat-
ing a modification of the second freezing compart-
ment door of the fourth embodiment.

[Fig. 12]

Fig. 12 is an enlarged cross-sectional view of a sec-
ond freezing compartment door of the fifth embodi-
ment.



3 EP 2 829 827 A1 4

[Description of Embodiments]

[0008] Hereinafter, a description is given of embodi-
ments in detail with reference to the drawings.

[First Embodiment]

[0009] As illustrated in Figs. 1 and 2, a refrigerator 1
of a first embodiment includes an insulating box body 3
and plural doors 21 to 26. The insulating box body 3 is
opened at the front, and the inside thereof is partitioned
into plural compartments. The plural doors 21 to 26 seal
front openings of the respective compartments. For con-
venience of the following description, the side where the
doors 21 to 26 are provided are referred to as a front
side, and the side where the insulating box body 3 is
located is referred to as a back side (see Fig. 1).
[0010] Theinsulatingboxbody 3includes aninner box,
an outer box, and vacuum insulating materials 35 sand-
wiched between the inner and outer boxes as an insu-
lating material. The vacuum insulating materials 35 are
sandwiched between the substantially entire opposing
surfaces of the outer and inner boxes. In Fig. 2, only the
vacuum insulating material 35 of the right-side plate of
the refrigerator 1, which is located to the observer’s right,
is indicated by a dotted line for explanation, but actually,
the vacuum insulating material 35 is provided for each
of the top, bottom, left-side, and back plates.

[0011] The insulating box body 3 is partitioned into five
compartments, for example. The five compartments are
used as a refrigerating compartment 11, a vegetable
compartment 12, an ice compartment 13 and afirst freez-
ing compartment 14, that are arranged side by side, and
a second freezing compartment 15, which are sequen-
tially arranged from above, for example. On the front
opening of the refrigerating compartment 11, double
door-type refrigerating compartment first and second
doors 21 and 22 are attached. On the front openings of
the vegetable compartment 12, ice compartment 13, first
freezing compartment 14, and second freezing compart-
ment 15, a vegetable compartment door 23, an ice com-
partment door 24, a first freezing compartment door 25,
and a second freezing compartment door 26, which are
drawer-type, are attached, respectively.

[0012] The doors of the refrigerator 1 also include the
vacuum insulating materials 35. Each of the vacuum in-
sulating materials 35 is formed in such a manner that an
inorganic core material, such as grass wool, is vacuum-
packed with alaminate film of aluminum foil and synthetic
resin or an aluminum-deposited laminate film of synthetic
resin. The vacuum insulating materials formed by the
aforementioned manufacturing method are difficult to
form into strictly fixed thickness because of the manu-
facturing difficulties and cause individual differences in
thickness of products. However, the doors of the refrig-
erator 1 need to be surely closed air-tightly, and the dis-
tance between the outer plate and a gasket fitting mem-
ber needs to be always fixed. Accordingly, in order to
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manufacture doors of a same size using a vacuum insu-
lating material whose thickness varies from product to
product, there is a demand for a structure capable of
accommodating the varying thickness of the vacuum in-
sulating material. Hereinafter, a description is given of a
door structure capable of accommodating varying thick-
ness of a vacuum insulating material.

[0013] For explanation of the door structure, the sec-
ond freezing compartment door 26 is described as a rep-
resentative door. As illustrated in Figs. 3 to 5, the second
freezing compartment door 26 includes an outer plate
31, an inner plate 32, a side frame 33, a gasket fitting
member 40, a throat member 34, the vacuum insulating
material 35, fasteners 36, a gasket 37, and a handle 39.
In the second freezing compartment door 26, the throat
member 34 is joined to the inside of the frame of the
gasket fitting member 40 to be integrally formed with the
same.

[0014] The outer plate 31 of the second freezing com-
partment door 26 is fixed near the front end of the side
frame 33. The gasket fitting member 40 and throat mem-
ber 34 are fixed near the back end of the side frame 33.
Moreover, the inner plate 32 of the second freezing com-
partmentdoor 26 is provided on the front side of the throat
member 34. The vacuum insulating material 35 is pro-
vided between the outer plate 31 and the inner plate 32.
The vacuum insulating material 35 has such an area
(size) that occupies the substantially entire opposing sur-
faces of the outer plate 31 and the inner plate 32. The
gasket 37 is fitted to the back side of the gasket fitting
member 40. The handle 39is attached to the front surface
of the outer plate 31.

[0015] A soft tape 41 is wound around the circumfer-
ence of the vacuum insulating material 35. The soft tape
41 is made of a material having a heat insulating effect
such as sponge tape. The front surface of the vacuum
insulating material 35 is fixed to the outer plate 31 by
bonding or the like. On the back surface of the vacuum
insulating material 35, the plural fasteners 36 are fixed
by bonding or the like.

[0016] AsillustratedinFig.5, eachfastener36includes
a base plate 36a formed into a plate and a cylindrical
portion 36b extending backward from the center of the
base plate 36a. The cylindrical portion 36b includes a
threaded hole, in which a later-described screw 42 is
screwed. The base plate 36a is fixed to the vacuum in-
sulating material 35 by bonding. The cylindrical portion
36b penetrates the inner plate 32 and abuts on the edge
portion of the throat member 34. The screw 42 fixes the
edge portion of the throat member 34 to the cylindrical
portion 36b. When the throat member 34 is fixed to the
fastener 36, there is a separating space 44 formed be-
tween the vacuum insulating material 35 and the front
end of the gasket fitting member 40 integrally formed with
the throat member 34.

[0017] Specifically, the throat member 34, cylindrical
portion 36b, and inner plate 32 are provided to satisfy:
b-c > a where a is a distance between the portion of the



5 EP 2 829 827 A1 6

throat member 34 abutting on the fastener 36 and the
front end of the gasket fitting member 40; b is a height
of the cylindrical portion 36b of the fastener 36; and c is
the thickness of the inner plate 32.

[0018] The space within the throat member 34 is pre-
viously filled with an insulating material 43 such as pol-
ystyrene foam. At least one place near the insulating ma-
terial 43 in the throat member 34, an elastic portion 34k
is formed. As illustrated in Fig. 6 (a), the elastic portion
34k is formed into a thin circular shape and is more de-
formable than the other part around the same. When the
vacuum insulating material 35 is thicker or thinner than
designed, the fastener 36 is displaced a little forward or
backward, and the fixing position of the edge portion of
the throat member 34 (a fastener fixing portion 34b)
moves forward or backward. Even in such a case, be-
cause of provision of the elastic portion 34k, the elastic
portion 34k can deform to move the edge portion of the
throat member 34. In the drawings of Figs. 6(a) to (c),
reference symbols A show examples of deformation of
the edge portion of the throat member 34 when the vac-
uum insulating material 35 is thick, and reference sym-
bols B show examples of deformation of the edge portion
of the throat member 34 when the vacuum insulating ma-
terial 35 is thin.

[0019] Specifically, the deformation (displacement)
caused at the edge portion of the throat member 34 is
absorbed by the elastic portion 34k and is not transmitted
to the gasket fitting member 40. Accordingly, the distance
between the outer plate 32 and gasket fitting member 40
is kept fixed. In the second freezing compartment door
26 of the first embodiment, the elastic portion 34k of the
throat member 34 can accommodate varying thickness
of the vacuum insulating material 35. It is therefore pos-
sible to manufacture a door with fixed thickness even by
using a vacuum insulating material, whose thickness is
more likely to vary from product to product.

[0020] Theshape ofthe elastic portion 34k is notlimited
to the thin circular recess illustrated in Fig. 6(a). For ex-
ample, the elastic portion 34k may be formed into a V-
shaped recess as illustrated in Fig. 6(b) or may include
plural recesses as illustrated in Fig. 6(c). The elastic por-
tion 34k may be made of a material deformable more
easily than the other part of the throat member.

[0021] Hereinafter, the structure of the second freezing
compartment door 26 is described in more detail. As il-
lustrated in Figs. 3to 5, the outer plate 31 is a rectangular
plate and is fixed to the side frame 33 by bonding or the
like. The inner plate 32 is arectangular plate and includes
plural through-holes 32a through which the fasteners 36
penetrate.

[0022] The side frame 33 is a rectangular frame to
which the outer plate 31 and gasket fitting member 40
are fixed. The side frame 33 includes: a sidewall 33a
forming the side surface of the second freezing compart-
ment door 26; an outer plate attachment portion 33b
which is formed near the front end of the sidewall 33a in
such a manner as to protrude into the frame; and a fixing
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portion 33c that is formed near the back end of the side-
wall 33a, to which the gasket fitting member 40 is fixed.
The fixing portion 33c includes: a front protrusion portion
33d that abuts on a front corner of the gasket fitting mem-
ber 40; and a back protrusion portion 33e that holds and
sandwiches the gasket fitting member 40 in cooperation
with the front protrusion portion 33d. The front and back
protrusion portions 33d and 33e protrude from the side-
wall 33a toward the inside of the frame and extend along
the sidewall 33a.

[0023] The gasket fitting member 40 is a frame joined
to the outside of the throat member 34. The gasket fitting
member 40 is formed into a hollow box having an opening
into which a later-described insertion portion 37b of the
gasket 37 is inserted. At the back corner of the gasket
fitting member 40, a step portion 40a is formed. The step
portion 40a is engaged with the back protrusion portion
33e of the side frame 33.

[0024] When the second freezing compartment door
26 is closed, the throat member 34 enters the inside of
the insulating box body 3 to be laid on the inner surface
of the insulating box body 3. The throat member 34 there-
by prevents leakage of cold air within the insulating box
body 3. The throat member 34 has a rectangular frame
shape and is integrally formed with the gasket fitting
member 40 so that the gasket fitting member 40 is joined
to the circumference of the throat member 34.

[0025] The throat member 34 includes: a protruding
portion 34a protruding backward (toward the inside of
the insulating box body 3); and the fastener fixing portion
34b located to the inside of the frame of the protruding
portion 34a. The protruding portion 34a is hollow, and
the space within the protruding portion 34a is filled with
the insulating material 43 such as styrene foam. The
aforementioned elastic portion 34k is formed at a proper
place inthe back end face (back surface) of the protruding
portion 34a. The fastener fixing portion 34b includes plu-
ral threaded holes through which the screws 42 pene-
trate.

[0026] The gasket 37 is a frame including a hollow
sealed air cushion portion 37a and includes the insertion
portion 37b, which has an arrowhead shape. The gasket
37 further includes a magnet 37c to the back side of the
air cushion portion 37a. The magnet 37c¢ is configured to
be magnetically attached to the peripheral surface of the
opening of the insulating box body 3. The gasket 37 is
made of a flexible material, and by using the flexibility
the gasket 37, the insertion portion 37b is pressed into
the gasket fitting member 40 to be attached to the gasket
fitting member 40.

[0027] The outer plate 31 of the second freezing com-
partment door 26 is fixed to the outer plate attachment
portion 33b of the side frame 33, and the gasket fitting
member 40 integrally formed with the throat member 34
is fitted to the fixing portion 33c of the side frame 33. In
other words, the thickness of the second freezing com-
partmentdoor 26, which is the distance between the outer
plate 31 and the back surface of the gasket fitting member
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40, is fixed. In the second freezing compartment door 26,
the vacuum insulating material 35 is provided on the back
side of the outer plate 31, and to the back side of the
vacuum insulating material 35, the inner plate 32 is pro-
vided with the fasteners 36 interposed therebetween.
The inner plate 32 is bonded to the back surface of the
vacuum insulating material 35. To the back side of the
inner plate 32, the gasket fitting member 40 and throat
member 34 are located with the separating space 44 in-
terposed therebetween. The fastener fixing portion 34b
of the throat member 34 is fixed to the fasteners 36 with
the screws 42.

[0028] According to the first embodiment, the elastic
portion 34k is provided in the throat member 34 as de-
scribed above. Accordingly, even when the position of
any of the fasteners 36 is moved up or down according
to the thickness of the vacuum insulating material 35, the
elastic portion 34k deforms as indicated by A or B in Fig.
6 to move the fastener fixing portion 34b forward or back-
ward and can thereby absorb the displacement of the
fastener 36. This can facilitate manufacturing the second
freezing compartment door 26 with the thickness always
fixed.

[0029] Moreover, the gasket fitting member 40 is inte-
grally formed with the throat member 34. It is therefore
possible to reduce the number of steps for assembling
the door and reduce the manufacturing cost.

[0030] The method of fixing the fasteners 36 and the
vacuum insulating material 35 is not limited to bonding
and may include using a hook-and-loop fastener or the
like. The second freezing compartment door 26 is de-
scribed as the representative door of the refrigerator 1,
but the same configuration is applicable to the other
doors.

[0031] Moreover, the elastic portion 34k is provided in
the back end face of the throat member 34 in the above-
described embodiment. However, the elastic portion 34k
may be provided in the face connecting the gasket fitting
member 40 and the throat member 34 as illustrated in
Fig. 7. The thickness of the vacuum insulating material
35 varying from product to product can be absorbed by
the forward or backward displacement of the whole throat
member 34 without a change of the position of the gasket
fitting member 40.

(Second Embodiment)

[0032] Next, a description is given of a second embod-
iment relating to the structure of the doors of the refrig-
erator 1. As illustrated in Fig. 8, in the second freezing
compartment door 26 in the second embodiment, the
gasket fitting member 40 is directly fixed to the outer plate
31. In the following description, the same members as
those of the first embodiment are indicated by the same
reference numerals.

[0033] The second freezing compartment door 26 in-
cludes the outer plate 31 formed into a flat box; the inner
plate 32 formed into a plate; the vacuum insulating ma-
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terial 35 sandwiched between the outer plate 31 and the
inner plate 32; the gasket fitting member 40; the throat
member 34; the fasteners 36; and the gasket 37. Herein,
the gasket fitting member 40 and throat member 34 are
integrally formed.

[0034] The outerplate 31 includes afitting hole (afitting
recess, a fitting groove) 31a in the sidewall. In the fitting
hole 31a, a later-described pawl 40c of the gasket fitting
member 40 is fitted. The gasket fitting member 40 in-
cludes a sidewall 40b at the outer end, the sidewall 40b
extending forward. The pawl 40c is formed in the vicinity
of the front end of the sidewall 40b. Furthermore, the
throat member 34 includes the elastic portion 34k in a
similar manner to the first embodiment. The space within
the throat member 34 is filled with the insulating material
43.

[0035] In the second freezing compartment door 26,
the vacuum insulating material 35 is bonded to the back
surface of the outer plate 31, and the inner plate 32 is
provided on the back side of the vacuum insulating ma-
terial 35 with the fasteners 36 interposed-therebetween.
The gasket fitting member 40 and throat member 34 are
provided with the separating space 44 formed to the back
side of the inner plate 32. Moreover, the pawl 40c is fitted
into the fitting hole 31a of the outer plate 31 to fix the
gasket fitting member 40 to the outer plate 31. The gasket
fitting member 40 is fitted on the outer plate 31 in such
amanner, so that the distance between the gasket fitting
member 40 and the outer plate 31, that is, the thickness
of the second freezing compartment door 26 is always
fixed. The other configuration is the same as that of the
first embodiment, and the detailed description thereof is
omitted.

[0036] Inthe second freezing compartment door 26 of
the second embodiment, similarly to the first embodi-
ment, the separating space 44 is formed between the
vacuum insulating material 35 and the front end of the
gasket fitting member 40. Accordingly, the second freez-
ing compartment door 26 with the thickness fixed can be
easily manufactured even when the thickness of the vac-
uum insulating material 35 varies because of individual
differences of products.

(Third Embodiment)

[0037] Next, a description is given of a third embodi-
ment relating to the structure of the doors of the refriger-
ator 1. Asillustrated in Fig. 9, in the second freezing com-
partment door 26 of the third embodiment, the gasket
fitting member 40, throat member 34, and the inner plate
32 are integrally formed. To be specific, the second freez-
ing compartment door 26 includes: the outer plate 31;
the inner plate 32, gasket fitting member 40, and throat
member 34, which are integrally formed; the vacuum in-
sulating material 35 sandwiched between the outer plate
31 and the inner plate 32; the side frame 33; and the
gasket 37.

[0038] The outer plate 31 is fixed to the front end of
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the side frame 33, and the gasket fitting member 40 is
fixed near the back end of the side frame 33. The elastic
portion 34k is formed in the joint face of the gasket fitting
member 40 and throat member 34. The front surface of
the vacuum insulating material 35 is bonded to the outer
plate 31, and the back surface thereof is bonded to the
inner plate 32. The separating space 44 is formed be-
tween the vacuum insulating material 35 and the front
end of the gasket fitting member 40.

[0039] In the second freezing compartment door 26 of
the third embodiment, the inner plate 32 is pressed back-
ward when the vacuum insulating material 35 is thick.
However, the elastic portion 34k between the gasket fit-
ting member 40 and throat member 34 deforms to absorb
the change in thickness, and the gasket fitting member
40 is not displaced even when the inner plate 32 and
throat member 34 are pressed backward. It is therefore
possible to easily manufacture a door which has fixed
distance between the outer plate 31 and gasket fitting
member 40 and employs the vacuum insulating material
35 whose thickness varies from product to product.
[0040] In the case of the third embodiment, the inner
plate 32, gasket fitting member 40, and throat member
34 are integrally formed, thus facilitating assembly of the
door and reducing the manufacturing cost.

(Fourth Embodiment)

[0041] Next, adescriptionis given of the fourth embod-
iment relating to the structure of the doors of the refrig-
erator 1. As illustrated in Fig. 10, the second freezing
compartment door 26 of the fourth embodiment includes
the inner plate 32, gasket fitting member 40, and throat
member 34 which are integrally formed in a similar man-
ner to the third embodiment. Moreover, the outer plate
31 is formed into a flat box and is directly fitted into the
gasket fitting member 40.

[0042] Also in the second freezing compartment door
26 of the fourth embodiment, the separating space 44 is
formed between the vacuum insulating material 35 and
the front end of the gasket fitting member 40. Moreover,
the elastic portion 34k is formed between the gasket fit-
ting member 40 and throat member 34. The front surface
of the vacuum insulating material 35 is bonded to the
outer plate 31, and the back surface thereof is bonded
to the inner plate 32.

[0043] Also in the fourth embodiment, it is possible to
easily manufacture a door which has fixed distance be-
tween the outer plate 31 and gasket fitting member 40,
that is, fixed door thickness and employs the vacuum
insulating material 35, whose thickness varies from prod-
uct to product.

[0044] As illustrated in Fig. 11, the gasket fitting mem-
ber 40 may be fixed to the outer plate 31 with a screw 46
or the like. Alternatively, the gasket fitting member 40
may be joined to the outer plate 31 by a fitting means
such as a pawl. In any of the above cases, the same
effect as described above can be obtained by providing
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the separating space 44 and elastic portion 34k.
(Fifth Embodiment)

[0045] Next, a description is given of a fifth embodi-
ment relating to the structure of the doors of the refriger-
ator 1. As illustrated in Fig. 12, the second freezing com-
partment door 26 of the fifth embodiment, the inner plate
32 and throat member 34 are integrally formed. In other
words, the second freezing compartment door 26 of the
fifth embodiment includes the outer plate 31, the inner
plate 32 integrally formed with the throat member 34, the
gasket fitting member 40, the vacuum insulating material
35 sandwiched between the outer plate 31 and the inner
plate 32, and the gasket 37.

[0046] The outer plate 31 is formed into a flat box. The
gasket fitting member 40 is a rectangular frame including
a sidewall 40d fitted on the circumference of the outer
plate 31. The gasket fitting member 40 is fitted on the
back end of the outer plate 31 and is joined by bonding
or the like. The gasket fitting member 40 may be joined
to the outer plate 31 using the screw 46 shown in Fig. 11.
[0047] In the second freezing compartment door 26,
the vacuum insulating material 35 is bonded to the back
surface of the outer plate 31, and the inner plate 32 is
bonded to the back surface of the vacuum insulating ma-
terial 35. The throat member 34 integrally formed with
the inner plate 32 is located with a space from the gasket
fitting member 40 and is joined to the gasket fitting mem-
ber 40 with a screw 48, to which an elastic body 49 is
attached. The elastic body 49 is configured to accommo-
date the variations in distance between the end of the
throat member 34 and the gasket fitting member 40. In
a similar manner to the first to fourth embodiments, the
separating space 44 is formed between the front end of
the gasket fitting member 40 and the vacuum insulating
material 35.

[0048] Even with the thus-configured second freezing
compartment door 26 or even when the vacuum insulat-
ing material 35 whose thickness varies from product to
product is used as the insulating material, it is possible
to manufacture a door having a fixed thickness by ac-
commodating the varying thickness of the vacuum insu-
lating material 35.

[0049] Some of the embodiments of the present inven-
tion are described above but are presented by way of
example. The embodiments are not intended to limit the
scope of the invention. These novel embodiments can
be carried out in other various modes and can be vari-
ously omitted, replaced, and changed without departing
from the gist of the invention. The embodiments and mod-
ifications thereof are included in the scope and gist of the
invention and also included in the invention described in
claims and equivalents thereof.
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Claims

1.

A refrigerator, comprising:

aninsulating box body in which a space between
an inner box and an outer box is filled with an
insulating material and an opening is provided
at the front; and

a door configured to close the opening at the
front of the insulating box body, wherein

the door includes:

an outer plate;

an inner plate opposed to the outer plate;
a vacuum insulating material sandwiched
between the outer plate and the inner plate;
a gasket attached to an entire circumfer-
ence of the door in the vicinity of an edge
on an inner side of the door;

a frame-shaped gasket fitting member to
which the gasket is fitted; and

a frame-shaped throat member configured
to enter an inside of the insulating box body
to prevent cold air from flowing out when
the door is closed, and

the distance between the outer plate and
the gasket fitting member is fixed, and

a separating space is formed between a
front end of the gasket fitting member and
aback surface of the vacuum insulating ma-
terial.

The refrigerator according to claim 1, wherein the
throat member and the gasket fitting member are
integrally formed.

The refrigerator according to claim 1 or 2, wherein
the throat member and gasket fitting member are
provided on the back side of the inner plate, and

a protrusion at a top of an attachment portion with a
base portion fixed to the back surface of the vacuum
insulating material is penetrated through the inner
plate and is connected to an edge portion of the
throat member.

The refrigerator according to any one of claims 1 to
3, wherein

an easily deformable elastic portion is provided be-
tween the throat member and gasket fitting member
or in the throat member.

The refrigerator according to any one of claims 1 to
4, wherein

the throat member is filled with an insulator, and
the insulator is spaced from the back-surface of the
vacuum insulating material.

The refrigerator according to any one of claims 1 to
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5, wherein
the throat member and the inner plate are movable
relative to the gasket fitting member.

The refrigerator according to claim 1, wherein
the throat member and the inner plate are integrally
formed, and the gasket fitting member is separated
from the throat member, and an edge portion of the
throat member is connected to an edge portion of
the gasket fitting member with an elastic body.

The refrigerator according to claim 1, wherein

the gasket fitting member, the throat member, and
the inner plate are integrally formed, and an elastic
portion easily deformable is formed between the gas-
ket fitting member and the throat member or in the
throat member.
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