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(54) COOLING STORAGE

(57) A back face 10A of a refrigerator body 10 has a
drain head 33 and a vaporizing receptacle 41 having a
vaporizing heater 60. The drain head protrudes from the
back face 10A. The drain head 33 drains defrost water
to the outside. The vaporizing receptacle 41 is attached
below the drain head 33. The vaporizing receptacle 41
includes a body member 42 and a reverse face plate 48.
The body member 42 has an opened reverse face and
an opened top face, and has a box shape. The reverse
face plate 48 has flanges 49 provided around peripheral
edges thereof. The flanges 49 of the reverse face plate
48 are overlapped with free edges of the reverse face of
the body member 42 and are welded, and thereby a box
shape having an opened top face is formed. A concavity
55 is defined by the inside of the flanges 49. A reverse
face of the vaporizing receptacle 41 abuts on the back
face 10A of the refrigerator body 10 only at thin peripheral
walls around the concavity 55 and makes line contact
therewith. Furthermore, since the concavity 55 is provid-
ed, an air layer A is formed between the back face 10A
of the refrigerator body 10 and functions as a heat-insu-
lating layer, the heat of the vaporizing receptacle 41 is
difficult to be transferred to the inside of the cabinet.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a cooling stor-
age cabinet including a vaporizing receptacle for collect-
ing internal drained water such as defrost water. The va-
porizing receptacle is disposed on a side face, for exam-
ple on a back face, of a body of the storage cabinet.

BACKGROUND ART

[0002] A known cooling storage cabinet is disclosed in
Patent Document 1. In this art, an evaporator is disposed
in a ceiling portion of a storage cabinet body, and a drain
pan is provided below a bottom face of the evaporator.
The drain pan is connected to a drainpipe. The drainpipe
extends through a wall of the storage cabinet body and
protrudes from a place on an upper position of a back
face. Furthermore, a vaporizing receptacle is attached
below the drainpipe. The vaporizing receptacle has a box
shape having an opened top face. A heater, of an immer-
sion type, is installed in the vaporizing receptacle. When
defrost operation is performed, defrost water is received
by the drain pan and is collected in the vaporizing recep-
tacle with the drainpipe. The collected water is then heat-
ed up by the heater to vaporize. The vapor rises and is
exhausted from the top opening.
[Patent Document 1] Japanese Unexamined Patent Ap-
plication Publication No. 8-200919

DISCLOSURE OF THE INVENTION

[0003] Problem to Be Solved by the Invention Howev-
er, in this known art, a whole face of the vaporizing re-
ceptacle abuts without space on a back face of the stor-
age cabinet body. Therefore, though the back face of the
cabinet body is a heat-insulating wall, the heat of the
vaporizing receptacle could be conducted to the inside
of the cabinet and cause an undesired internal temper-
ature rise while causing a temperature fall at the vapor-
izing receptacle side, and could result in decrease in va-
porizing performance for drained water. This is a prob-
lem.
The present invention was achieved based on the cir-
cumstances as above, and its purpose is to prevent heat
transfer from the vaporizing receptacle to the inside of
the cabinet.

Means for Solving the Problem

[0004] The present invention is characterized by a stor-
age cabinet body having a side face, a drain head for
draining internal drained water including defrost water to
the outside. The drain head protrudes from the side face
of the storage cabinet body. The present invention is
characterized also by a vaporizing receptacle for collect-
ing the internal drained water drained from the drain pipe.

The vaporizing receptacle is disposed below the drain
head and has a face opposed to the side face of the
storage cabinet body. The present invention is charac-
terized also by a heater for vaporizing the drained water.
The vaporizing receptacle includes a concavity formed
on the face thereof, the concavity being configured to
form an air layer between the side face of the storage
cabinet body.
[0005] With this configuration, the internal drained wa-
ter collected in the vaporizing receptacle is heated up by
the heater, vaporizes, and is exhausted. Along with this,
the vaporizing receptacle itself also causes a tempera-
ture rise. On the other hand, the air layer is formed be-
tween the vaporizing receptacle and the side face of the
storage cabinet body whereon the vaporizing receptacle
abuts, and functions as a heat-insulating layer. There-
fore, the heat of the vaporizing receptacle is difficult to
be conducted to the cabinet inside.
[0006] Furthermore, the configuration may be as fol-
lows.
The vaporizing receptacle includes a thin peripheral wall
disposed around a periphery of the face opposed to the
side face of the storage cabinet body, and the concavity
is defined by an inner side of the peripheral wall. With
this configuration, the vaporizing receptacle, in addition
to forming the air layer between the side face of the stor-
age cabinet body, abuts on the side face of the storage
cabinet body only at the thin peripheral wall thereof, i.e.
is in line contact therewith. Therefore, the heat is still
difficult to be conducted.
[0007] The vaporizing receptacle includes a box-
shaped body member and a side plate member. The body
member has two opened faces. One of the opened face
is a face opposed to the side face of the storage cabinet
body. Another opened face is a top face. The side plate
member has a flange provided on the peripheral edge
thereof. The flange is orthogonally bent toward the front
surface side. The side plate member is fitted in the op-
posed opened face of the body member, and the flange
is overlapped with the edge of the opening of the opposed
face and is welded thereto, thereby a box shape having
an opened top face is formed. The concavity is defined
by an inner side of the flange.
With this configuration, in a case where the side plate
member is mounted to the opening of the opposed face
of the body member and is welded thereto, the orthogo-
nally bent flange of the side plate member is fitted in the
edge of the opening of the opposed face. Therefore, in
comparison with a plane plate having no flange, the side
plate member is easy to be positioned, and the subse-
quent welding process can be smoothly operated. This
results in a shorter manufacturing time of the vaporizing
receptacle.

Effect of the Invention

[0008] With the present invention, heat transfer from
the vaporizing receptacle to the cabinet inside is prevent-
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ed. Therefore, an undesired internal temperature rise can
be prevented and, on the other hand, a temperature fall
in the vaporizing receptacle can be prevented. As a re-
sult, decrease in vaporizing performance for the internal
drained water also can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a vertical cross-sectional view around a
place provided with a vaporizing device of a refrig-
erator of an embodiment in accordance with the
present invention;
Fig. 2 is a backside view of the refrigerator;
Fig. 3 is an exploded perspective view showing a
configuration to attach a vaporizing receptacle and
a duct;
Fig. 4 is an exploded perspective view showing a
configuration to attach a top face plate of the duct
and a cover;
Fig. 5 is a perspective view of a drain head;
Fig. 6 is an exploded perspective view of the vapor-
izing receptacle;
Fig. 7 is a perspective view when assembly of the
vaporizing receptacle is completed;
Fig. 8 is a perspective view of a state where a va-
porizing heater is supported by a bracket;
Fig. 9 is a plan view of a state where the vaporizing
heater is installed in the vaporizing receptacle;
Fig. 10 is a perspective view of the bracket;
Fig. 11 is an exploded perspective view showing a
configuration to attach a top face plate of the vapor-
izing receptacle;
Fig. 12 is a perspective view showing a configuration
around a place provided with the vaporizing device;
Fig. 13 is a partially cutout backside view thereof;
Fig. 14 is a partially cutout backside view explaining
a function of a blocking plate; and
Fig. 15 is a vertical cross-sectional view showing a
configuration of the inside of the vaporizing device.

Explanation of Reference Symbols

[0010] 10... refrigerator body (storage cabinet body);
10A... back face (side face) (of the refrigerator body 10);
33... drain head; 35... drain outlet; 41... vaporizing recep-
tacle; 42... body member; 42A... free edge (peripheral
wall) (of the body member 42); 48... reverse face plate
(side plate member); 49... flange (peripheral wall); 55...
concavity; 60... vaporizing heater (heater); A... air layer

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] An embodiment in accordance with the present
invention will hereinafter be explained with reference to
Figs. 1 through 15. Illustrated in this embodiment is a
case adopted to an upright refrigerator for commercial

use. A configuration of the refrigerator will be explained
with reference to Figs. 1 and 2.
A refrigerator body 10 is configured by a vertically elon-
gated heat-insulating box body having a front opening.
An inside of the refrigerator body 10 is defined as a stor-
age compartment 11. The storage compartment 11 has
a heat-insulating door 12 provided on the front opening
thereof. The door 12 is attached so as to open and close
the front opening of the storage compartment 11. Formed
on the top face of the refrigerator body 10 is a machine
compartment 14. The machine compartment 14 is en-
closed with panels. A freezing device 15 is installed in
the machine compartment 14. The freezing device 15
includes a compressor 16 and an air-cooled condenser
17 having a condenser fan 17A, and the like. The freezing
device 15 is mounted on a heat-insulating base plate 18
and is unitized. The base plate 18 is mounted on a ceiling
wall of the storage compartment 11 in a manner closing
a window hole 19.
[0012] A drain pan 20 is disposed in a ceiling portion
of the storage compartment 11 and below the window
hole 19, and an evaporator chamber 21 is formed above
the drain pan. The drain pan 20 serves also as an air
duct. A bottom face of the drain pan 20 is formed in a
manner downwardly inclined toward a rear edge (the right
side in Fig. 1) thereof. The drain pan 20 has an inlet 22
that is opened in a front area thereof. The rear edge side
of the drain pan 20 is notched to form an outlet 23.
The evaporator chamber 21 has an evaporator 25 and
an internal fan 26 mounted therein. The internal fan 26
is disposed in the inlet 22. The evaporator 25 is circularly
connected to the above-explained freezing device 15
with a refrigerant pipe to configure a known cooling cycle.
[0013] While the freezing device 15 (the compressor
16) is operated, the internal fan 26 is driven. Then, the
internal air of the storage compartment 11 is drawn from
the inlet 22 to the inside of the evaporator chamber 21.
While the air passes the evaporator 25, cool air is gen-
erated by heat exchange. The cool air is blown out from
the outlet 23 so that the cool air flows along a rear face
of the storage compartment 11. The cool air is thus cir-
cularly supplied to, and cool, the inside of the storage
compartment 11.
Note that, along with the operation of the compressor 16,
the condenser fan 17A is also operated. External air is
thus drawn in from an intake vent (not illustrated) provid-
ed in a front panel 14A of the machine compartment 14,
and passes the condenser 17 and, further, the compres-
sor 16, to be cooled. Air, after supplied for cooling, is
exhausted backwardly from an exhaust vent 28 provided
in a rear panel 14B of the machine compartment 14. The
exhaust vent 28 is formed by arranging many slits in a
matrix. The exhaust vent 28 as a whole has a laterally
elongated rectangular shape in a larger area of a center
portion of the rear panel 14B.
[0014] On the other hand, in order to remove frost at-
tached to the evaporator 25 and the like, defrost operation
is properly performed. The defrost operation is performed
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by supplying current to a defrost heater (not illustrated)
attached to the evaporator 25 and thereby heating the
evaporator 25. Defrosted water is received by the drain
pan 20 and, thereafter, is led to, and is collected in, a
vaporizing device 40, , and is continuously heated up.
The drained water is thus forced to vaporize and be ex-
hausted. Note that the vaporizing device 40 is provided
on a back face 10A of the refrigerator body 10, which will
be specifically explained below.
[0015] Next, a configuration of a portion provided with
the vaporizing device 40 will be explained.
First, a configuration of a portion for draining the defrost
water received by the drain pan 20 will be explained. A
drainpipe 30 is provided at the rear edge of the drain pan
20 in a manner protruding therefrom in a posture slightly
downwardly inclined toward the distal end thereof. On
the other hand, a drain tubular body 32 is inserted in a
place of a back wall 11A of the refrigerator body 10 and
behind the drainpipe 30, as shown in Fig. 15. The drain
tubular body 32 is made of synthetic resin. The drain
tubular body 32 extends through the back wall 11A. The
drain tubular body 32 has a posture inclined a little more
steeply (than the drainpipe 30) downwardly toward the
external end thereof. A drain head 33 is provided at the
external end of the drain tubular body 32 in a manner
protruding therefrom.
[0016] The drain head 33 is also made of synthetic
resin having lower thermal conductivity. As shown also
in Fig. 5, the drain head 33 is rather shorter in length.
The drain head 33 has a flange 34 formed across a place
slightly rearward from the lengthwise center thereof and
in a posture slightly inclined from a right angle. While the
flange 34 is applied onto the back face 10A of the refrig-
erator body 10 in a rotatable posture, the rear end portion
of the drain head 33 is fitted in, and is attached to, a
double tubular portion 32A of the external end portion of
the drain tubular body 32. The drain head 33 then has a
posture downwardly inclined toward the distal end there-
of at the same angle with the drain tubular body 32, and
a side of the distal end from the flange 34 protrudes from
the back face 10A of the refrigerator body 10 to the out-
side.
The distal end face of the drain head 33 is closed. A distal
end face is formed in a curved manner so as to have a
substantially semicircular shape as viewed from a top
face thereof. The distal end portion of the drain head 33
has a round drain outlet 35 defined in a bottom face there-
of. Furthermore, the top face has a round clearance open-
ing 36 defined in a place right above the drain outlet 35.
The clearance opening 36 has the same size with the
drain outlet 35.
[0017] A configuration of the vaporizing device 40 is
roughly as follows. As shown in Fig. 13 and also in Fig.
15, a vaporizing receptacle 41 is disposed on a place on
the back face 10A of the refrigerator body 10 and below
the portion where the drain head 33 protrudes. Defrost
water is collected in the vaporizing receptacle 41 and is
forced to vaporize by a vaporizing heater 60. Further-

more, a duct 85 is attached above the vaporizing recep-
tacle 41 so as to upwardly guide the vapor. The vapor-
izing receptacle 41 and the duct 85 are covered with a
cover 105.
[0018] The vaporizing receptacle 41 is configured by
a body member 42 and a reverse face plate 48, as shown
in Fig. 6. Each of the body member 42 and the reverse
side plate 48 are made with a metal plate such as a stain-
less steel plate. The vaporizing receptacle 41 has, when
assembly is completed, a box shape having a wide width
and narrow depth and an opened top face. Note that the
body member 42 has, in the above box, in addition to the
opened top face, an opened reverse face to be opposed
to the back face 10A of the refrigerator body 10.
Formed along top edges of a front face plate 43 and a
left side face plate 44A of the body member 42 (as viewed
from the backside) are outwardly and orthogonally bent
narrow flanges 45. Formed along the top edge of a right
side-face plate 44B is a likewise outwardly and orthogo-
nally bent but wide attachment plate 46.
[0019] The reverse face plate 48 is a plate to be fitted
in the opened reverse face of the body member 42. The
reverse face plate 48 has a shallow dish shape. The re-
verse face plate 48 has flanges 49 that are low in height
and are standing around the peripheral edges thereof.
An attachment plate 50 extends upwardly from a free
edge of the upper flange 49 of the reverse face plate 48.
A reverse face of this attachment plate 50 and free edges
of the right, left, and lower flanges 49 are positioned in a
same plane. A left end portion of the attachment plate 50
protrudes beyond the left end edge of the reverse face
plate 48 as viewed from the backside. The attachment
plate 50 has insertion holes 53 formed in the right and
left end portions thereof. The insertion holes 53 allow
screws 52 (Fig. 3) to be inserted therethrough. Further-
more, the attachment plate 50 has a notched clearance
concavity 54 formed by notching a place on the top edge
thereof and near the right end portion thereof. This clear-
ance concavity 54 allows the above-explained drain head
33 to be fitted therein and extend therethrough.
[0020] The reverse face plate 48 is fitted in the opened
reverse face of the body member 42 as shown in Fig. 7.
The right, left, and lower flanges 49 are then aligned with
free edges 42A of the body member 42 or, specifically,
with the free edges of the right and left side face plates
44A, 44B and with the free edge of a bottom face plate
47, respectively, and are overlapped with the inner sides.
The upper flange 49 becomes flush with the left flange
45 and the attachment plate 46 of the body member 42,
while a bottom of the protruding portion in the left end of
the attachment plate 50 is placed on an end edge of the
left flange 45.
Then, the right, left, and lower flanges 49 of the reverse
face plate 48 are fixed by welding to the overlapped free
edges 42A of the reverse face of the body member 42.
Thus, the box-shaped vaporizing receptacle 41 having
the opened top face as explained above is formed. The
reverse face of the vaporizing receptacle 41 then has a
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concavity 55 defined by the inner sides of the flanges 49.
The concavity 55 is rather shallow but covers an almost
whole area inside the flanges 49 of the reverse side of
the vaporizing receptacle 41.
[0021] The vaporizing heater 60 is installed in the va-
porizing receptacle 41. The vaporizing heater 60 is sup-
ported by a bracket 65. The vaporizing heater 60 includes
a sheathed heater of an immersion type. The sheathed
heater is configured, basically, by inserting a coiled heat-
ing wire in a metal pipe and filling the metal pipe with
insulating powder. The vaporizing heater 60 of this em-
bodiment has a shape as shown in Figs. 8 and 9, which
is formed as follows. A single elongated bar is bent at
the lengthwise center portion thereof into a hairpin shape
so that two bars run in parallel. Further, these two bars
are substantially orthogonally bent at a lengthwise por-
tion thereof. The vaporizing heater thus has a shape hav-
ing vertical portions 61 and horizontal portions 62 pro-
vided at a distal end of the vertical portions 61. As shown
in Fig. 14 and the like, each of the vertical portions 61
has a length dimension slightly greater than the height
of the vaporizing receptacle 41. On the other hand, each
of the horizontal portions 62 has a dimension slightly less
than twice as long as each vertical portion 61 and shorter
by a certain amount than the length dimension of a bottom
face of the vaporizing receptacle 41 .
[0022] Note that, in this embodiment, only the horizon-
tal portions 62 of the vaporizing heater 60 are heat-gen-
erating portions (see the meshed portion in Fig. 14), while
the vertical portions 61 are non-heat-generating portions.
For this purpose, the heating wires are removed from the
vertical portions 61, or the metal pipes of the vertical por-
tions 61 are replaced with anti-thermic pipes.
In addition, lead wires 63 are connected to two top end
portions of the vertical portions 61 and extends there-
from. The connected portions are molded with molding
resin (molded portions 64).
[0023] The bracket 65 is formed into a shape shown
in Fig. 10 by press molding a metal plate. The bracket
65 has an attachment portion 66. The attachment portion
66 covers a right end area as viewed from the backside
of the opened top face 41A of the vaporizing receptacle
41, e.g. about one-fifth of the full length of the opened
top face 41A. The attachment portion 66 has a flange 67
formed by downwardly bending along an end edge at the
nearer side thereof. In addition, an L-shaped support
plate 68 can be placed on the right end side of the at-
tachment portion 66. The support plate 68 is downwardly
bent to form a flange 69 also along a right edge of a
bottom plate 68A thereof.
[0024] As shown in Fig. 3, the two top end portions of
the vertical portions 61 of the vaporizing heater 60 are
inserted from below, in a posture leftwardly directing the
distal end of the horizontal portions 62, through insertion
holes 70 (Fig. 10) of the bracket 65. From this state, the
vaporizing heater 60 is put in the vaporizing receptacle
41. Along with this, the nearer flange 67 of the attachment
portion 66 of the bracket 65 is engaged on the end edge

of the nearer-side flange 45 of the vaporizing receptacle
41. Along with this, a farther end edge of the attachment
portion 66 of the bracket 65 is placed on the farther flange
49. Thus, the right end of the opened top face 41A is
covered with the bracket 65. The horizontal portions 62
of the vaporizing heater 60 then abuts on the bottom face
of the vaporizing receptacle 41. Furthermore, the support
plate 68 is placed on the right end portion of the attach-
ment portion 66, and the flange 69 is engaged with the
right edge of the attachment portion 66. Then, the por-
tions of the vertical portions 61 upwardly protruding from
the top face of the attachment portion 66, including the
molded portions 64, is supported by the support plate 68,
and are banded with a band 72 to be fixed. While the
flange 69 of the bottom plate 68A of the support plate 68
is engaged on the right end edge of the attachment plate
46 of the vaporizing receptacle 41, the bottom plate 68A
and the right end edge of the attachment portion 66 are
piled on the attachment plate 46, which are screwed up
together to be fixed.
[0025] Thus, the vaporizing heater 60 is installed in the
vaporizing receptacle 41 in a state as follows. The va-
porizing heater 60 is supported by the bracket 65 at the
top end portions of the vertical portions 61 thereof. The
vertical portions 61 hang along a side slightly inner than
the right side face of the vaporizing receptacle 41 as
viewed from the backside. The horizontal portions 62
abut on a place from the right end portion to a portion
near the left end portion of the bottom face.
The vaporizing heater 60 has a thermostat 73 attached
to a place near the distal end of one of the horizontal
portions 62 thereof. The thermostat 73 functions to di-
rectly sense the temperature of the distal end portion of
the horizontal portion 62 of the vaporizing heater 60.
When the sensed temperature of this place reaches a
predetermined temperature, the thermostat 73 deter-
mines that this place is released from the state immersed
in the standing water, i.e. that the remaining amount of
the standing water is a little, and stops supply of current
to the vaporizing heater 60. Lead wires 74 of this ther-
mostat 73 runs along the horizontal portion 62, along the
vertical portions 61, and, further, through a center hole
of a rubber plug 75, which is fitted in the attachment por-
tion 66, and upwardly extends therefrom.
In addition, a backup thermostat 76 and a protective ther-
mal fuse 77 are attached onto the attachment portion 66.
The backup thermostat 76 functions to stop supply of
current to the vaporizing heater 60.
[0026] On the other hand, the above-explained bracket
65 has a blocking plate 80 integrally formed therewith.
Specifically, as shown in Figs. 9 and 10, the attachment
portion 66 is orthogonally bent to form a hanging plate
79 along a widthwise area in the center portion of the left
side edge thereof, i.e. along a widthwise area that can
be fitted in the opened top face 41A of the vaporizing
receptacle 41. The hanging plate 79 is short in length.
Furthermore, the hanging plate 79 is bent to form the
above-explained blocking plate 80 along a bottom edge

7 8 



EP 2 034 262 A1

6

5

10

15

20

25

30

35

40

45

50

55

thereof. The blocking plate 80 extends leftwardly from
the bottom edge of the hanging plate 79. The blocking
plate 80 has a length greater than one-half of the length
of the attachment portion 66 and takes a posture slightly
inclined downwardly toward the distal end thereof.
[0027] The vaporizing receptacle 41, wherein the va-
porizing heater 60 is installed via the bracket 65 as ex-
plained above, is attached to the back face of the refrig-
erator body 10. The vaporizing receptacle 41 is, in a pos-
ture inclined upwardly toward the left side thereof as
viewed from the backside (with the inclined angle of ap-
proximately five degrees), applied onto the back face 10A
of the refrigerator body 10, while fitting the drain head 33
in the clearance concavity 65 of the attachment plate 50
and extending the drain head 33 out. Then, the screws
52 are inserted through the insertion holes 53 of right and
left end portions of the attachment plate 50, and are tight-
ened up in screw holes 82 provided in the back face 10A.
The vaporizing receptacle 41 is thus attached in the in-
clined posture.
Note that the lead wires 63 extending from the top edges
of the vaporizing heater 60, the lead wires 74 of the ther-
mostat 73, and the like are inserted through an insertion
hole 83 opened in the rear panel 14B of the machine
compartment 14 to the inside and are connected to con-
nectors (not illustrated) of an electrical equipment box
installed in the machine compartment 14.
[0028] When the vaporizing receptacle 41 is attached
as described above, the bottom face of the vaporizing
receptacle 41 becomes a face inclined upwardly toward
the left side thereof as shown in Fig. 14, and the horizontal
portions 62 of the vaporizing heater 60 abut on the bottom
face in the likewise inclined posture.
Along with this, the blocking plate 80 formed in a manner
extending from the left side edge of the attachment por-
tion 66 of the bracket 65 comes to, and covers, a place
right below the drain outlet 35 of the drain head 33, and
having a posture slightly inclined downwardly toward the
distal end thereof.
Furthermore, as shown in Fig. 15, at the reverse face
side of the vaporizing receptacle 41, it is only the attach-
ment plate 50 and the free edges 42A of the body member
42 and the flanges 49 around the concavity 55, which
are overlapped with the inner sides of the free edges
42A, that abut on the back face 10A of the refrigerator
body 10. Or, in other words, the back face 10A of the
refrigerator body 10 covers the opened face of the con-
cavity 55. Thus, an air layer A is formed between the
reverse face of the vaporizing receptacle 41 and the back
face 10A of the refrigerator body 10.
[0029] The duct 85 is attached to a place above the
opened top face 41A of the vaporizing receptacle 41 at-
tached as described above. Specifically, the duct 85 is
attached to a place above an area excluding the right
end portion whereto the bracket 65 is attached. The duct
85 upwardly guides the vapor generated in the vaporizing
receptacle 41.
The duct 85 is made with a metal plate. As shown in Fig.

3, the duct 85 has top and bottom face, both of which are
opened. The duct 85 has a flat square tubular shape hav-
ing a substantially tetragonal backside view. A bottom
end portion of the duct 85 can be inserted in a left side
area of a place where the bracket 65 is attached on the
opened top face 41A of the vaporizing receptacle 41.
A reverse face plate 86 of the duct 85 has attachment
plates 87 formed in a manner extending from the right
and left side edges thereof, as shown in Fig. 13. A certain
length of the bottom end side of each of the right and left
attachment plates 87 is cut off to expose screwing points
of the attachment plate 50 of the vaporizing receptacle
41 and the bracket 65.
A bottom edge of the reverse face plate 86 is slightly
higher than a bottom edge of a front face plate 88, and
is inclined upwardly toward the left side thereof as viewed
from the backside at the same angle with the inclined
angle of the vaporizing receptacle 41. Furthermore, the
bottom edge of the reverse face plate 86 has a clearance
concavity 89 formed by notching a place near the right
end thereof as viewed from the back face. The clearance
concavity 89 allows the above-explained drain head 33
to be fitted therein and thereby to be let out.
[0030] The duct 85 has a vertical posture. As shown
in Fig. 13, while the drain head 33 protruding from the
attachment plate 50 of the vaporizing receptacle 41 is
fitted in the clearance concavity 89 and is let out, the
bottom edge is inserted in the area that is in the opened
top face 41A of the vaporizing receptacle 41 and on the
left side of the bracket 65. Then, the reverse face of the
duct 85 is applied onto the attachment plate 50 of the
vaporizing receptacle 41 and, furthermore, onto the back
face 10A of the refrigerator body 10. Note that the bottom
edge of the reverse face plate 86 is placed on the farther-
side flange 49. Then, screws 91 are inserted through
insertion holes 92 formed in top end portions of the right
and left attachment plates 87, and are tightened in screw
holes 93 provided in the back face 10A. Thus, the duct
85 is fixed. The top face of the duct 85 then reaches a
place slightly lower than a bottom edge of an area where
the exhaust vent 28 is formed in the rear panel 14B of
the machine compartment 14.
[0031] A top face plate 95 is attached to the opened
top face of the duct 85. As shown in Fig. 11, the top face
plate 95 has substantially the same size with the size of
the opened top face of the duct 85. Many slits 96 are
arranged in the duct 85 along the lateral direction. Each
of the slits 96 is elongated in the front-back direction. The
top face plate 95 is downwardly bent at an acute angle
to form attachment plate 97 along a front edge thereof.
The top face plate 95 is also bent at an acute angle to
form a narrow stand plate 98 along a rear edge thereof.
Furthermore, the top face plate has an insertion plate 99
formed in a manner extending from a top edge of the
stand plate 98 obliquely upward toward the farther side.
Note that the rear panel 14B of the machine compartment
14 has an insertion groove 100 formed in a place right
below an area thereof where the exhaust vent 28 is
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formed. The insertion groove 100 allows the insertion
plate 99 to be inserted therein.
[0032] The top face plate 95 is inserted in the insertion
groove 100 and, thereafter, the stand plate 98 is applied
onto the inner face of the farther side of the opened top
face of the duct 85. Then, the attachment plate 97, which
is located at the nearer side, is overlapped with the top
edge portion of the front face plate 88 of the duct 85, and
is engaged thereon. Then, screws 101 are inserted
through insertion holes 102 opened in the right and left
sides of the attachment plate 97, and are screwed in
screw holes 103 provided in the corresponding places
on the top edge portion of the front face plate 88 of the
duct 85. The top face plate 95 is thus fixed. The top face
plate 95 then, as shown in Fig. 15, takes a posture in-
clined downwardly toward the farther edge side thereof,
and the farther edge of the top face plate 95 is positioned
within the opened top face of the duct 85.
[0033] The cover 105 is made with a metal plate. As
shown in Figs. 4 and 15, the cover 105 has an opened
reverse face side and has a shape similar to a set-up
shallow square dish. The cover 105 can cover almost
entirely the above-explained vaporizing receptacle 41
and the duct 85. Each of right, left, and bottom free edges
of the cover 105 has an attachment plate 106 extending
therefrom. A top face plate 107 of the cover 105 is
notched to form a clearance concavity 108. The clear-
ance concavity 108 allows the top edge portion of the
duct 85 to be fitted therein and extend therethrough.
While the top edge of the duct 85 is fitted in the clearance
concavity 108, the cover 105 is applied onto the back
face 10A of the refrigerator body 10 and, further, onto
the bottom edge portion of the rear panel 14B. Then,
screws 110 are inserted through insertion holes 111
opened in the attachment plates 106, and are screwed
in screw holes 112 located at the corresponding places
on the back face 10A of the refrigerator body 10. The
cover 105 is thus fixed. Thus, the vaporizing receptacle
41, the almost entire duct 85, and the insertion hole 83
for the lead wires 63 and the like are covered with the
cover 105. On the other hand, the top face plate 95 of
the duct 85 is opened upwardly.
[0034] Next, operation of this embodiment will be ex-
plained.
When defrost operation is performed while the refriger-
ator runs, defrost water from the evaporator 25 and the
like are received by the drain pan 20 and, thereafter, flows
from the rear-edge drainpipe 30 through the drain tubular
body 32 to the drain head 33, and flows out of the drain
outlet 35 opened in the bottom face of the distal end side
of the drain head 33, and falls down. Because the block-
ing plate 80 is disposed in a posture inclined downwardly
toward the distal end thereof at the place right below the
drain outlet 35, the defrost water that has fallen down
from the drain outlet 35 is received by the blocking plate
80 as shown by arrowed line X in Fig. 14 and, thereafter,
falls in drops mainly from the distal end of the blocking
plate 80 and is collected in the bottom portion of the va-

porizing receptacle 41. Because the vaporizing recepta-
cle 41 is attached in the inclined posture, the defrost water
is collected so as to be deeper at the right side.
[0035] Along with this, the vaporizing heater 60 is sup-
plied with current. Then, the standing water (defrost wa-
ter) collected in the vaporizing receptacle 41 is heated
up and is forced to vaporize, and the vapor rises. Here,
there is a concern that the vapor rising from the place
below the drain head 33 specifically could flow from the
drain head 33 into the evaporator chamber 21 side. Here,
the blocking plate 80 is disposed below the drain outlet
35, as explained above. Therefore, as shown by arrowed
line Y in Fig. 14, the vapor is blocked by the blocking
plate 80 and is led to the left side of the drain head 33,
rises through the duct 85 together with the vapor which
has risen from the left side in the vaporizing receptacle
41, runs through the slits 96 of the top face plate 95, and
is exhausted upwardly. Even in an event that a part of
the vapor rises around the blocking plate 80 into the area
below the drain head 33 and flows into the drain outlet
35, the clearance opening 36, which is opened right
above the drain outlet 35, allows the vapor which has
flown into the drain outlet 35 to further rise upwardly to
escape out of the clearance opening 36. Then, the vapor
rises likewisely through the duct 85 and is exhausted
from the slits 96. Thus, back flow of vapor from the drain
head 33 is still reliably prevented.
[0036] Note that a part of the vapor exhausted from
the top face of the duct 85 can contact with the rear panel
14B of the machine compartment 14 and thereby be con-
densed into dew, and the dew drops could fall down along
the rear panel 14B. Such dew drops are received by the
insertion plate 99 and flows onto the top face plate 95 of
the duct 85 and, further, flows toward the farther side
following its inclination, and is collected from the slits 96
and from the two end edges of the top face plate 95 in
the vaporizing receptacle 41 again to vaporize.
When the defrost operation is terminated and cooling op-
eration is restarted, the condenser fan 17A is operated,
and the external air is drawn from the front face side to
cool the condenser 17 and, further, the compressor 16.
Air, after supplied for cooling, is exhausted backwardly
from the exhaust vent 28 of the rear panel 14B of the
machine compartment 14. Therefore, the vapor exhaust-
ed upwardly from the top face plate 95 of the duct 85
receives the exhaust heat and thereby is diffused into
low concentration. Thus, even in a case where a wall of
the room, for example a kitchen, is located near, conden-
sation of the vapor into dew caused by a great amount
of vapor contacting with the wall can be avoided.
[0037] While the vaporizing heater is generating heat,
the vaporizing receptacle 41 itself is also heated up and
causes a temperature rise. On the other hand, the re-
verse face of the vaporizing receptacle 41 abuts on the
back face 10A of the refrigerator body 10 only at the thin
peripheral walls (the free edges 42A of the body member
42 and the flanges 49) around the concavity 55, i.e. is in
line contact therewith. In addition to this, because the
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concavity 55 is provided as above, the air layer A is
formed between the back face 10A of the refrigerator
body 10, and this air layer A functions as a heat-insulating
layer. Thus, the heat of the vaporizing receptacle 41 is
difficult to be transferred to the inside of the cabinet.
Therefore, an undesired internal temperature rise can be
prevented and, on the other hand, a temperature fall in
the vaporizing receptacle 41 can be prevented. As a re-
sult, decrease in vaporizing performance for standing wa-
ter also can be prevented.
[0038] The vaporizing receptacle 41 is attached in the
posture inclined upwardly toward the left side thereof.
Therefore, while the level of the standing water gradually
is lowered as vaporization progresses, the level of the
standing water is always the shallowest at the left end
side. Therefore, as the vaporization further progresses,
the vaporizing heater 60 is gradually released from the
state immersed in the standing water to cause a rapid
temperature rise gradually from the distal end side of the
horizontal portions 62 thereof. When the thermostat 73
detects the predetermined temperature, it is determined
that the remaining amount of the standing water is a little,
and supply of current to the vaporizing heater 60 is
stopped. Vaporization of the remaining standing water
thereafter is facilitated for a while further by remaining
heat of the vaporizing heater 60.
[0039] Thus, because the attached vaporizing recep-
tacle 41 has this inclined posture, a result is obtained that
the place where the standing water becomes dry gradu-
ally moves from left to right. Such a result can be obtained
also in a case where, for example, the installation site is
inclined or has small steps and the refrigerator has to be
installed in a posture somewhat upwardly inclined toward
the right side thereof as viewed from the backside. Fur-
thermore, because the vaporizing heater 60 is turned off
upon detection of the temperature at the place near to
the uppermost place in the bottom portion or, more spe-
cifically, the temperature of the distal end side of one of
the horizontal portions 62 of the vaporizing heater 60,
which is first released from the state immersed in the
standing water. Therefore, heating is turned off in a state
where the most part of the horizontal portions 62 is im-
mersed in the standing water. That is, it is prevented as
well as possible to heat the vaporizing receptacle 41 in
an empty state.
[0040] In a case of cleaning the inside of the vaporizing
receptacle 41, the cover 105 and the duct 85 are de-
tached and thereafter, the screws 52 are unscrewed to
detach the vaporizing receptacle 41. Then, the bracket
65, together with the vaporizing heater 60, is detached.
The inside of the vaporizing receptacle 41 then comes
to an upwardly opened state. Thus, the vaporizing recep-
tacle 41 can be washed so that every corner thereof is
cleaned up. The cover 105 and the duct 85 also can be
likewise detached and washed.
[0041] Effects of this embodiment is as follows. While
the vaporizing heater is generating heat, the vaporizing
receptacle 41 itself is also heated up and causes tem-

perature rise. On the other hand, the reverse face of the
vaporizing receptacle 41 abuts on the back face 10A of
the refrigerator body 10 only at the thin peripheral walls
(the free edges 42A of the body member 42 and the flang-
es 49) around the concavity 55, i.e. is in line contact there-
with. In addition to this, because the concavity 55 is pro-
vided as above, the air layer A is formed between the
back face 10A of the refrigerator body 10, and this air
layer A functions as a heat-insulating layer. Thus, the
heat of the vaporizing receptacle 41 is difficult to be trans-
ferred to the inside of the cabinet. Therefore, the unde-
sired internal temperature rise can be prevented and, on
the other hand, the temperature fall in the vaporizing re-
ceptacle 41 can be prevented. As a result, decrease in
vaporizing performance for the standing water also can
be prevented.
[0042] The vaporizing receptacle 41 is formed by weld
connecting the body member 42 and the reverse face
plate 48, while the reverse face plate 48 has the orthog-
onally bent flanges 49 around the peripheral edges there-
of; the flanges 49, which serves also for defining the con-
cavity 55, is fitted in the free edges 42A of the reverse
face of the body member 42 and is welded thereto. There-
fore, in comparison with a plane plate having no flange,
the reverse face plate 48 is easy to be positioned, and
the subsequent welding process can be also smoothly
performed. This results in a shorter manufacturing time
of the vaporizing receptacle 41.
[0043] Note that the present invention is not limited to
the embodiments as explained above with reference to
the drawings. For example, the following embodiments
are also included within the scope of the present inven-
tion.

(1) The concavity provided at the reverse face side
of the vaporizing receptacle is not limited to being
provided over the entire face of the reverse face as
illustrated in the above embodiment. Even a com-
paratively small area of the concavity can form some
air layer and is effective in heat insulation and, there-
fore, such a configuration is also included within the
scope of the present invention.
(2) The vaporizing device does not have to be pro-
vided on the back face of the refrigerating cabinet
as illustrated in the above embodiment. The vapor-
izing device can be provided on the right or left side
of the refrigerating cabinet.
(3) The heater for vaporizing standing water is not
limited to the heater of immersion type as illustrated
in the above embodiment. The heater may be any
other heater such as a cord heater provided on an
outer bottom face of the vaporizing receptacle, a hot
gas pipe that runs from the freezing device, or the
like.
(4) Drained water to vaporize may be any internal
drain water, including defrost water.
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Claims

1. A cooling storage cabinet characterized in that:

a storage cabinet body having a side face;
a drain head for draining internal drained water
including defrost water to the outside, the drain
head protruding from the side face of the storage
cabinet body;
a vaporizing receptacle for collecting the internal
drained water drained from the drain head, the
vaporizing receptacle being disposed below the
drain head and having a face opposed to the
side face of the storage cabinet body; and
a heater for vaporizing the drained water;
wherein:

the vaporizing receptacle includes a con-
cavity formed on the face thereof, the con-
cavity being configured to form an air layer
between the side face of the storage cabinet
body.

2. The cooling storage cabinet according to claim 1,
wherein:

the vaporizing receptacle includes a thin periph-
eral wall disposed around a periphery of the face
opposed to the side face of the storage cabinet
body; and
the concavity is defined by an inner side of the
peripheral wall.

3. The cooling storage cabinet according to claim 2,
wherein:

the vaporizing receptacle includes a box-
shaped body member and a side plate member,
wherein:

the body member has two opened faces,
one of the opened face being a face op-
posed to the side face of the storage cabinet
body and another opened face being a top
face, and
the side plate member has a flange provided
on the peripheral edge thereof, the flange
being orthogonally bent toward the front
surface side;

wherein:

the side plate member is fitted in the op-
posed opened face of the body member,
and the flange is overlapped with the edge
of the opening of the opposed face and is
welded thereto, thereby a box shape having
an opened top face is formed; and

the concavity is defined by an inner side of
the flange.
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