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REFRIGERATOR
BACKGROUND OF THE INVENTION

The present invention relates to a refrigerator having
a shelf device which is provided inside the refrigerator and
iﬁ which the height of a shelf can be adjusted to a free
position.

Generally, regarding a refrigefator, there is a need
of a shelf device in which a shelf can be up/down adjusted
iﬁ ac;ordance with sizes of foods and/or containers held in
the refrigerator. Conventionally, for example, there is one
as shown in Japanese Patent No. 2752300 as this type of
'shelf device inéide a refrigerator.

. Fig. 44 is a longitudinal section of a.refrigerator

having a conventional shelf device, Fig. 45 is a perspective

. view of the conventional shelf device, and Fig. 46 is a

B detail view of the conventional shelf device.

In the drawings, 1 is an inside of a refrigerator, 2
is a rack, 3 is a shelf support frame, 4 is a pinion gear,
and é.is a shelf main body having a shelf board 5a (chain
line portion) and-a shelf frame 5b. The shelf board 5a is
slidable in the A direction in Fig. 45 relatively to the
shelf frame 5b. Six (6) are gear shafts, 7 is a spring, and
8 is adjustment means.

At the refrigerator inside 1, there are provided the

shelf support frame 3 having the rack 2, which constitutes a
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frame body of a longitudinal shape, the shelf main body 5
having, which aid of a support member, the pinion gear 4

meshing with the rack 2, the Qear shaft 6 provided in the

-shelf main body 5 via a Z-shaped steel member to pivotally

support the pinion gear 4, the spring 7 which is tightly
wound around the outer peripheral face of the gear shaft 6
and whose one end is fixed on the pinion gear 4, and the
adjustment means '8 set to compress the spring 7.

In a state where the pinion gear 4 of the shelf main
body 5 is meshed with the rack 2 of the shelf support frame

3, the spring 7 is pulled in a direction to decrease its

- coil diameter by the self weight of the shelf main body 5

and firmly wound around the gear shaft 6, so that the pinion
gear 4 is locked to fix the shelf main body 5 at a
predetermined position. When the.position of the shelf main
body 5 is changed, the winding fixing force between the
spring 7 and the gear shaft 6 is released by pressing the -
adjustment means 8 (chain iine portion 8), whereby the shelf
main body 5 can be freely adjusted in an up direction (B
direction in Fig. 46) or a down direction (C direction in
Fig.:46).

When the shelf main body 5 is adjusted only in the up
direction (the B direction in Fig. 46), the shelf main body
5 is lifted up as it is in the up direction.

In the refrigerator having the conventional shelf
device as described above, since the adjustment means 8 are

provided in right and left two'positions, they have to be
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operated by both handé at the same time to petform an
up/down'adjustméni of the position of the shelf main body 5.
Therefore, the operation to keep the body S.becomes
difficult and the operation with paying more attention is
annoying, since either side of the adjustment means 8 is apt
to move ahead.

Further, since the each adjustment means 8 supports
the shelf main body 5 only at one position on each of left
and right sides, a play in front-rear direction is apt to be
generated due to unevenness of assembly, so that the shelf
main body 5 is not stably fitted.

When the adjﬁstment means 8 are operated to release
the lock, there is a fear that the shelf main_body 5 falls
instantaneously at a stroke due to its self weight, so that
there is a problem of insecurity.

Further, it is a'difficult word to move the shelf main
body 5 upward/downward while operating the adjustment means
8, considering the load aﬁount of the shelf main body 5 on
which food is placed.

When a conventional shelf device with a complex
struéfure is provided, a part sometimes becomes rattled or
floated, resulting in a poor operability.

There is a fear that a part is slipped off due to
unevenness in sizes.

The resistance increases to the moving operation,

thereby deteriorating the operability.

The design is not excellent.
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The operability is poor.

Cool air is obstructed, so that cool air may not.flow
to the forward side if air volume is not enough, resulting
in low cooling efficiency. |

When the conventional shélf device with the complex
structure is provided, a brake phenomenon is generated; and
a smooth movement cannot be obtained.

A tooth skip of a belt (position mismatch between
teeth of a gear and teeth of '‘a belt) is apt to occur.

There is an occasion that the flow of cool wind is
prevehted depending on the way of putting a_load, such as
food on the shelf, so that uniform cooling is not
necessarily achieved.

‘Since the knob shape of a lever is a simple square
block shape, the touch in pinching the knob is uncomfortable,

and it is difficult to concentrate one's force at the knob.
SUMMARY OF THE INVENTION

The present invention was developed in order to-solve
the pgoblems described above and is to provide a
refrigerator having a shelf device in which a position of a
shelf can be reasonably adjusted as it is, by a small force -
and a single hand even if food is placed on the shelf,
regardless of differences in the load amount of the food.

The present invention is to obtain a refrigerator

having a high reliability and an excellent design and is
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further to provide a refrigerator of energy saving typezin
which the flow of the cool air inéide the refrigerator is
improved so as to improve the éooling efficiency;

The present invention is to provide a refrigerator in
which a brake phenomenon due to a load, éuch as food, placed'
oﬁ a shélf'is.an'extremely small so that the operation of
the lever is improved, a trouble can be prevented at a time
to 1ift up a shelf when the lever is most loaded in
operapion, the strength of a tray is increased, the entire
room of the refrigerator is uniformly cooled down, and the
lever can be easily pinched.

The refrigerator according to the first aspect of the
present invention is provided with a shelf device comprising
a frame for placing a shelf or the like on it, arranged
inside the refrigerator, a timing belt provided inside the
frame, a lever provided on the timing belt, and a means_for
moving the frame in an up/down direction in operative
connection with the timin§ belt rotationally moved by moving
the lever. Thus, the shelf can be moved up/down while
keeping stored stuff, such as food on it, even by a small
operéfing physical force.

The refrigerator according to the second aspect of the
present invention is the one according to the first aspect
in which a corner portion of the frame is extended to

provide an extended portion, the means for moving the frame

~in the up/down direction is placed inside the extended

portion, and a groove portion in which the extended portion



is movably received is provided inside the refrigerator.
Thus, a food storing space inside the refrigerator can be
used effectively.

The refrigerator according to the third aspect of the
present invention is the one according to the first aspect
.in which the shelf device is employed for a member for
closing a ceiling part of a éompartment provided inside the
refrigerator. Due to this, the volume of the compartment is
made variable so that it can be adjusted to a space chosen
by a user.

The refrigerator according to the fourth aspect of the
present invention is the one according to the first aspect
in which the shelf device is employed for a bottom of a door
pocket provided in a door of the refrigerator. Due to this,
its height can be adjusted to a height chosen by a user,
corresponding to stuff stored in the door pocket.

The refrigerator according to the fifth aspect of the
present invention in the oﬁe according to the first aspect,
further comprising an open/close door to close a front.face
of the refrigerator and a partition wall to partition the
insiéé of the refrigerator plurally, wherein the partition
wall is movable in the up/down direction. Thus, the
refrigerator can flexibly deal with various stored stuff in-
accordance with the siie thereof.

The refrigerator accordiﬁg to the sixth aspect of the
present invention is the one according to the first aspect

in which the frame is provided with a cool air intake for



taking cool air in from a cool air supply duct provided
between an inner case and an outer case of the refriqerafor
and a cool air outlet for sending out the cool air to the
inside of the refrigerator. Thus, a uniform temperature
diétfibution inside the refrigerator can be obtained by a
simple work to providé holes in the frame.

The refrigerator according to the seventh aspect of
the present invention is the one according to the first |
aspect, in which the shelf device further comprises a
holding means and a fixing means; the frame is provided with
a screw shape shaft pivotally supported in an up/down
direction; the moving means is provided with a meshing
portion for meshing with the screw shape shaft, and a flange
portion having a locking portion at one end thereof; the
holding means is provided with an engagihg portion for
engaging with the locking portion at the time when the
moving means is placed on the holding means from the above,
and an insert piece extending from a placing face when the
moving means is placed; and the fixing means is provided
with a pinching portion to insert and fix the insert piece
and ;h abutting portion arranged on an open side of the
pinching portion to stop the locking portion of the moving
means abutting against the abutting portion; and the fixing
means is fixed to an inner wall of the refrigerator so that
the moving means is fixedly held on the inner wall with aid
of the holding means to make the frame movable in the

up/down direction. Thus, at the time of a manual operation
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of the lever,.the frame connected to the moving means hardly
has horizontal play, thereby improving the operability.
further, the holding means is integrally engaged with the
moving means and a margin to insert in the fixing means can
be fully secured.

-The refrigerator éccording to the eighth aspeét of the
presént invention is the one according to the seventh aspect
in which the locking portion of the moving means extends in
an axial direction of the screw shape shaft from the flange
portion in an axial direction, and the engaging portion °f.
the holding means is arranged approximately_perpendicularly
to the placing face. Thus, even if food is unevenly placed

on the shelf, the moving means is not lifted away from the

holding means at the time of a lever operation, thereby

producing an advantageoué efféct that the operability is
improved. |

The refrigerator according to the ninth aspect of the
present invention is the 6ne acéording to the seventh aspect
in which the insert piece of the holding means is arranged
approximately horizontally or‘in a diagonal direction to the
placiﬁg face, and the pinching portion side of the fixing
means is embedded in the inner wall of the refrigerator.
Due to this, the space inside the refrigerator can be
effectively utilized.

The refrigerator according to the tenth aspect of the
present invention is the one according to the seventh aspect

in which a protrusion or a hole portion is provided in the



flange portion of the movihg-means and a hole portion or a
protrusion is provided iﬁ:the.holding.means to engage with
the protrusion or.hole,portion of the movin§ means. -Due to
this, there is no case in which wheﬁ the lever is slid the
moving means is shifted beyond the holding means in the
.sliding direction to bring the frame into contact with the
inner side wall of the refrigerator, so that the operability
of the lever and the convenience to move the shelf become
excellent.

The refrigerator according to the eleventh aspect of
the present invention is the one according to the seventh
aspect in which a force of a sliding movement of the lever
provided on the timing belt is transmitted via the timing
belt to a gear which is fixedly and coaxially provided at
one end of the screw shape shaft and engaged with the timing
belt, so that the screw shape shaft is rotated. That makes
the refrigerator compact.

The refrigerator acéording to the twelfth aspect of
the present invention is the one according to the eleventh
aspect in.which the timing belt is arranged in an iﬁside
periéheral part of the frame, and the screw shape shafts
engaged with the timing belt to rotate are provided in at
least two corners of the frame. Due to this, the timing
belt can rotationally move more stably.

The refrigerator according to the thirteenth aspect of
the present invention is the one according to the seventh

aspect in which a screw pitch of the screw shape shaft is



set at 9 mm or less, and a lead angle of the screw_shape
shaft. is set for 15° degree_dr lesé. Thus, considering.é
food weight loaded on a shelf of a size employed in a
general household refrigerator, the operating physical force
is appropriately reduced} in manual operation of the lever
by a user.

The.refrigerator according to the fourteenth aspect of
the present invention is the one according to the seventh
aspect in which a protrusion is provided on an outer wall of
the meshing portion of the moving means, and a groove is
provided in the frame correspondingly to the protrusion, on
an inner wall of a housing portion for the screw shape shaft,
so- that the groove guides the protrusion as a track. Thus,
rotation of the moving means can be prevented regardless of
the shape of the frame, so that a refrigerator with an
excellent design can be provided.

The refrigerétor according to the fifteenth aspect of
the present invention is tﬁe one according to the first
aspect further comprising a connecting duct which is
provided in the frame so as to be disposed near an outlet of
a cooi air supply duct provided between an inner wall and an
outer wall of the refrigerator, to conduct cool air formed
from the outlet of the cool air supply duct to the front
inside of the frame. Thus, cool air can flow to the front
wifh a small air volume resulting in improved cooling

efficiency and energy saving.

The refrigerator according to the sixteenth aspect of
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the present invention is the one accqrding to the first
aspect in which the shelf device furthe:.comprises a timing
belt coupling means consisting of a socket'and a slider
portion which is slidable to the socket and loaded with a
spring toward the socket, and the lever and one end of the
-timing belt are connected to the socket and the other end of
the timing belt is connected to the slider portion so that
the frame is moved up and down conjbintly with sliding of
the lever via timing belt rotationally moved. Thus, slack
of the belt is prevented, so that a refrigerator with a high
reliability can be obtained.

The refrigerator according to the sevénteenth aspect
of the present invention is the one according to the
‘sixteenth aspect in which the lever is provided with an
insert piece formed by extending a roof of the lever, and
the insert piece is inserted into a slit portion provided in
a front part lower face of the frame and is engaged with the
socket of the timing belt'coupiing means for connecting the
timing belt so that the lever and the timing belt are
connected to each other. Thus, the timing belt does not
show from the slit of the fraﬁe when the frame is seen from
the front of the refrigerator, so that a.refrigerator with
an excellent design can be obtained.

~The refrigerator according to the eighteenth aspect of
the present invéntion is the one according to the sixteenth
aspect in which a frame reinforcing plate is arranged along

a track of the lever moving along the frame. Thus, even
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when a food weight is excessively loaded, flexure of the
frame can be minimized, so that a rectilinear motion in the
lever operation can be secured with an excellent operability.

The refrigerator according to the nineteenth aspect of
the present invention is the one according to the sixteenth
aspect, having the shelf device in which a fromt part of the
frame is a metal frame, and the timing belt is arranged
inside the metal frame. Due to this, deformation of the
frame due to a food weight load is small, and the
operability of the lever can be maintained excellently.

The refrigerator according to the twentieth aspect of
the present invention is the one according £o the first
aspect in which the shelf device comprises a removable shelf
plaéed on the frame, and the removable shelf is provided
with a lower front part having a U-shaped rib opening
forward so as to be engaged with a flange portion formed at
a front side inner edge of the frame, and a L-shaped rear
part so as to cover a rear'part of the frame. Thus, the
shelf and the frame can be integrally engaged as one body,
whereby the strength of the entire shelf can be improved.

"The refrigerator according to the twenty-first aspect
of the present invention is the one according to the
eleventh aspect in which the gear fixedly provided in the
screw shape shaft is provided with a plurality of rotatable
balls which are embedded inside the gear and an upper
supporting shaft, which is rotatably engaged with the gear

with intervention of the rotatable balls, the frame is
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pfovided with a bearing portion having a hole, and the upper
supporﬁing shaft is set to the bearing'of the frame with its
upper end inserted in the hole, so that the -gear can rotate.
Due to this, the operation of the lever becomes smooth.

The refrigerator according to the twenty-second aspect
of the present invention is the one according to the twenty-
first aspect in which the upper face of the balls is
protruded from the upper face of the gear, and the gear
rotates while the lower face of the bearing hole of the
frame gets in contact with the balls. Thus, even when the
upper face portion of the gear is pressed by the load, such
as food, placed on the shelf, a brake phenomenon against to
the rotation of the gear is extremely small, whereby the
operating physical force of the lever is improved.

The refrigerator according to the twenty-third aspect
of the present invention is the one according to the
sixteenth aspect in which the timing bélt is attached to the
timing belt coupling means in such a manner that in a case
where the lever is slid in the right direction in its
operation to lift up the shelf, one end of the timing belt
is fiXed to the socket of the timing belt coupling means on
the left side while the other end of the timing belt is
conhected to the slider portion-of the timiﬁg belt coupling
means on the right side, and in a case where the lever is
slid in the left direction in its operation to lift up the
shelf, one end of the"timing belt is fixed to the socket the

timing belt coupling means on the right side while the other
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end of the timing belt is connected to ;he slider portion of
the timing belt coupling means on the left side. Thus,
since the slack of the timing belt can be absorbed by the
resiliency of the séring in the lifting-up process where the
lever is most loaded in Operatioﬁ, so that a tooth skip of
the belt (position mismatch between teeth of the gear and
teeth of the.belt)_can be prevented.

The refrigeratbr according to the twenty-fourth aspect
of the present invention is the one according'to the first
aspect in which the shelf provided on the frame for placing
the shelf on it is made of a resin, and a metal member is
placed on the upper face of the shelf. Due-to this, the
strength of the shelf can be increased.

The refrigerator according to the twenty-fifth aspect
of the present invention is the one according to the first
aspect in which the shelf provided on the frame for placing
the shelf on it is made of a metal. Due to this, the
strength of the shelf can be increased.
| The refrigerator according to the twenty-sixth aspect
of the present invention is the one according to the twenty-
fourﬁh or twenty-fifth aspect in which part of cool air led
- to the inside of the frame for placing the shelf blows
against a metal member or the metal shelf provided on the
frame. Due to this, the entire shelf is uniformly cooled
down so that the temperature distribution is improved.
Further, the space between shelves is also cooled down

uniformly, so that the distribution of the entire room is
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improved.

The refrigerator according to the twenty-seventh
aspect §f the present invention is the one according to the
first aspec£ in which a knob shape of the lever is formed
into a recess dented toward the inner side, corresponding to
an abdoﬁinal portion.of a finger. Due to this, the lever

can be easily pinched so that force can be applied.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a shelf device
according to the first embodiment of the present invention.
Fig. 2 is a sectional view of £he shelf device
according to the first embodiment of the present invention.

Fig. 3 is an installation view of the shelf device
according to the first embodiment of the present invention.
Fig. 4 is a perspective view of the shelf device
according to the first embodiment of the present invention.

Fig. 5 is a sectional view of an exclusive temperature
range compartment part according to. the first embodiment of
the ﬁresent invention.

Fig. 6 is é sectional view of a door pocket part
according to the first embodiment of the present invention.

Fig. 7 is an assembly perspective view of a shelf
device according to the second embodiment of the present

invention.

Fig. 8 is a detailed plan view of a moving leg and a
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holding member according to the second embodiment of the
present.inﬁention. |

Fig. 9 is a detailed section of the moving leg and the
holding member according to the second embodiment of the
present invention.

Fig. 10 is a perspéctive view of the moving leg
accoxrding to the second embodiment of the present invention.

Fig. 11 is a perspective view of the holding member
according to the second embodiment of the present invention.

Fig. 12 is an elevational perspective view of a
refrigerator according to the second embodiment of the
present invention. |

Fig. 13 is an elevational perspective view of a
refrigerator according to the second embodiment of the
present invention.

Fig. 14 is an elevational perspective view of a
refrigerator according to the second embodiment of the
present invention. |

Fig. 15 is an elevational perspective view of a
refrigerator according to the second embodiment of the
preséht invention.

Fig. 16 is a perspective view of a refrigerator
according to the second embodiment of the present invention.
Fig. 17 is a perspective view of a refrigerator
éccording to the second embodiment of the present invention.
Fig. 18 is a perspective view of a refrigerator

according to the second embodiment of the present invention.
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Fig. 19 is
according to the

Fig. 20 is
according to the

Fig. 21 is a perspective view of a screw
part and the vicinity thereof according to the
embodiment of the present invention.

Fig. 22 is a perspective view of a screw
part and the vicinity thereof according to the
embodiment of thé present invention.

‘Fig. 23 is a perspective view of a screw
part and the vicinity thereof according to the
embodiment of the present invention.

Fig. 24 is a perspective view of a screw
part and the vicinity thereof according to the
embodiment of the present invention.

Fig. 25 is a perspective view of a screw
part and the vicinity thereof according to the
embodiment of the present invention.

Fig. 26 is a perspective view of a screw
parthand the vicinity thereof according to the
embodiment of the present invention.

Fig. 27 is a perspective view of a screw
part and the vicinity thereof according to the

embodiment of the present invention.

Fig. 28 is a perspective view of a screw

part and the vicinity thereof according to the
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a perspective view of a refrigerator
second embodiment of the present invention.
a perspective view of a refrigerator

second embodiment of the present invention.
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embodiment of the present invention.

Fig. 29 is a perspectivé'view of é screw shape shaft
part and the vicinity thereof according to the second
embodiment of the present ipvehtion. |

Fig. 30 is a detailed_plan section in which the lever
is installed according to the second embodiment of the
present invention.

Fig. 31 is a detailed perspective view in which the
lever and the timing belt are installed according to the
second embodiment of the present invention.

Fig. 32 is a sectional view in which a removable shelf
is installed according to the second embodiment of the
present invention. |

Fig. 33 is a view in which the screw shape shaft and
the moving leg are combined according to the second
embodiment of the present invention.

Fig. 34 is a plan section showing an air course
structure'according to thé second embodiment of the present
invention.

Fig. 35 is an assembly perspective view of a shelf
deviéé_according to the third embodiment of the present
invention.

Fig. 36 is a detailed section of an inner part of a

gear according to the third embodiment of the present

invention.

Fig. 37 is a detailed section of the inner part of a

gear according to the third embodiment of the present
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invention.

Fig. 38 is a detail pérspective view in which a lever
and a timing belt are installed according to-the third
embodiment of £he present invention.

Fig. 39 is a detailed plan section in which the lever
is installed.according to the third embodiment of the
present invention.

Fig. 40 is a sectional view of the installation of a
removable shelf according to the third embodiment of the
present invention.

| Fig. 41 is a sectional view of a cooling method for a
resin shelf according to the third embodimeﬁt of the present
invention.

Fig. 42 is a sectional view of a cooling method for a
metal shelf according to the third embodiment of the present
invention. -

Fig. 43 is a perspective view showing a knob shape of
the lever according.to the third embodiment of the present

invention.

Fig. 44 is a side view of a refrigerator having a

conventional shelf device.

Fig. 45 is a perspective view of the conventional

shelf device.

Fig. 46 is a side view of the conventional shelf

device.

BEST MODE FOR CARRYING OUT THE INVENTION
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irst Embodi !

One embodiment of the present invention will be
explained below referring to drawings.

Fig. 1 is a perspective view of a shelf device, Fig. 2
is a main part section of the shelf device, and Fig. 3 is a
installation view of the shelf device in a refrigerator. 1In
the drawings, 1 is a frame for placing a shelf on it, lc, 1d
are bearing portions provided in a leg portion 1i, 1li is a
leg portion of the shelf placing frame 1, 1j is a cool air
intake provided in the shelf placiﬁg frame 1, 2 is a timing
belt, 2a is a rack éhape portion of the timing belt 2, 3 is
a lever, 4 is a screw sh;pe shaft, 4a is a small shaft
portion of the screw shape shaft 4, 6 is a gear, 6a is a
small shaft portion of the gear 6, 7 is a side wall (side
face part of an inner board 25) of a refrigerator inside 50,
10 is a hollow part of the frame 1, 16 is a moving board, 20
is a shelf rémovably placéd on the frame 1, 25 is an inner
board of the a refrigerator, 26 is an outer board of the
refrigerator, 35 is a flat seat, 36 is a shelf receiving
portibn, 37 is a screw, 38, 39 are air outlets provided in
the frame 1, 45 is a vent hole provided in the rear face of
the refrigerator, and 46 is a cool aif supply duct.

The frame 1 is a frame for placing a shelf on it,
constituted by a hollow shaped frame having a hollow part 10.
The timing belt 2 arranged along the outer periphery of the

frame is mounted in the frame utilizing the hollow part 10.
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‘The lever 3 is fixedly connected with the timing belt 2 by
means of a.screw 43 and is arranged so as to move along one
side of the shelf placing frame i. Consequently, the timing
belt 2 is rotationally moved by sliding the lever 3. The
gears 6 meshing with the rack shape pdrtion 2a of the timing
belt 2 to be rotated are arranged.on the rotationally moving
line of the timing belt 2.and in the respective corners of
the shelf placing frame 1. A screw shape shaft 4 is
integrally formed with the gear 6 coaxially, with
intervention of the flat seat 35 having a larger diameter
than that of the gear 6. Althéugh the flat seat 35 prevents
shift of the timing belt 2, the flat seat 35 is not always
necessary.

The screw shape shaft 4 rotates according to the
rotation of the géar 6 by means of the timing belt 2.
Sixteen (16) is the moving board having a écfew tapped hole
l6a in which the screw éhape shaft 4 is screwed so that the
moving board moves upward/downward due to feeding by the
screw at the tiﬁe when the screw shape shaft 4 rotates. The
leg portions 1i are formed in the each corner (four
portibns) of the shelf placing frame 1. The small shaft
portions 6a, 4a coaxially protruding from the gear 6 and the
screw shape shaft 4 are pivotally supported on the bearing
portions lc, 1d of the leg portion 1i so that a screw shape
shaft part is housed in the leg portion li. Here, the
number of parts can be reduced by integrally férming the

gear 6 and the shaft 4. Although it is explained here that
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the leg portions 1li are providéd in the four corners, they
may be provided in two corners so as to be opposed to each .
other in the left/right direction, thereby generating
stability. In the case where there is no corner in the
shelf placing frame 1, for example, as in the case where the
shelf placing frame 1 has a circle shape, the leg portions
1i may.be provided at opposite positions to each other, such
as the right aﬁd the left or the forward and the rearward.

Next, the dase where the shelf device is installed in
a refrigerator inside 50-w111 be shown.

Thirty-six (36) is the shelf receiving portion fixed
at a pfedetermined position of the side wali 7 of the
refrigerator inside 50 by means of the screw 37, and is
arranged so that the moving board 16 in which the screw
shape shaft 4 in the frame is screwed is placed oppositely.
The moving board 16 set in the shelf placing frame 1 is
fixed by a self weight when being placed on the shelf
receiving portion 36, so that fhe frame 1 itself, not the
board 16, actually moves up and down.

That is, by_sliding the lever 3, the timing belt 2,
the ééar 6, the screw shape shaft 4, and the moving board 16
. move in response thereto, and the shelf placing frame 1
moves up/down by fixing the moving board 16 on the side wall
7 inside the refrigerator.

In the above, aithough the shelf 20 is removably
placed on the shelf placing frame 1, the shelf placing frame

1 and the shelf 20 may be fixed to be made one body, or the
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shelf placing frame 1 and the shelf 20 may be integrally
molded from thé beginning as a shelf device ﬁaving a
structure of a shelf 20 having the shelf placing frame 1 in
its lower part.

Although the one in which the shelf device is employed
in a refrigerator is.shown in the present embodiment, the
shelf device can be applied to all various types of storing
implements, such as a small showcase, a business showcase, a
piece of furniture, or the like.

In Fig. 3, cool air is guided through the cool air
supply duct 46 provided in the rear part of the refrigerator
and between the inner board 25 and the outer board 26.
Utilizing the hollow part 10 of the shelf placing frame 1,
air courses are so formed that part of the cool air is taken
from the air hole 45 of the duct into the cool air intake 1j
of the shelf placing frame 1 to guide the cool air to the
air outlet 38 provided in a side face of the shelf placing.
frame 1 and the air Qutlet.39 provided in a front face and a
side face of the leg portion 1i of the shelf placing frame 1.
The air hole 45 and the cool air intake 1j are formed so as
to beh0pposed to each other when the moving board 16 is
placed-on the shelf receiving portion 36. Here, although a
structure in which the cool air supply duct.46 is prowvided
in the rear part of the refrigerator is shown, the cool air
intake 1j may be provided in a side face of the shelf

placing frame 1 in the case where the duct 46 is provided in

a side part.
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With the above, since the shelf device is constructed
so that cool air blows out even to the front portion inside
the refrigerator, a temperature distribution inside the |
refrigerator can be uniformed.

Further, cool air can be supplied to desired parts
through a simple work to provide holes such as the air
outlets 38, 39 at necessary portions of the shelf placing
flame 1. |

while stored stuff, such as food, is placed on the
shelf, the shelf can be moved up/down only by horizontally
sliding the lever along the front face of the shelf placing
frame, so that operation can be gxecuted only by one hand.
Since the whole width of the shelf can be fully used as a
lever operation range, the screw shape shaft can be rotated
to a considerable extent, so that the shelf can be moved
up/down even by a small operating physical force.

Since the shelf placing frame moves up/down by the
movement of the moving boafd engaged with the screw shape
shaft, the shelf does not move only by weighing a load on
the shelf. Therefore, it is possible to provide a shelf
deviéé, in which a lock release mechanism is unnecessar&,
having excellent operability and safety, and éonstituting of
a smaller number of parts. However, a lock mechanism may be
provided in the lever part so as to improve the safety at
the time the shelf is heavily loaded.

The room volume can be changed by partitioning the

room with a variable partition wall.
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The food storing space inside the réfrigerator can be
used effectively.by making the position of the gear 6 and
the screw shape shaft 4 extend from the corner part of the
shelf placing frame 1 and arranging it along a groove part
7a provided in the si@e wall 7 of the refrigerator so as to
arrange the timing belt 2 to engage with the gear 6 via a
rotatable roller 44 as shown in Fig. 4.

An example in which the structure of the shelf device
shown in the above embodiment is_employed for a ceiling wall
of a partitioned space for special use will be shown.

As shown in Fig. 5, for exampie, a-ceiling wall 42
which holds an_opgn/close door for a partitioned space for
special use, such as a chilled compartment or a new freezing
temperature range compartment 41 having a special
temperature range for the special use, in the inside of the
refrigerator, is moved with a lever or the like (not shown)
by providing the timing belt (not shown), the screw shape -
shaft (not shown), and the-moving board (not shown), so that
the volume of the partitioned space (the chilled compartment
or the freezing temperature range compartment 41) can be
chanééd to adjust the space as a user wants. In the drawing,
the partitioned space can be maintained within a special
temperature range, by secgring a lapping distance of the
open/close door over a cése more than the moving range of
the ceiling wall.

Such a volume adjustment can be performed not only by

means of a horizontal partition wall to partition a room
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into an upper and a lower portions as the ceiling partition
wall 42 but also by means of a longitudinal partition wall
which is movable in a right/left direction,  so that the
present shelf device is the most effecﬁive means,lfor
example, for a chilled compartment or a new freezing
temperature range compartment in a cold room. Further,
although the volume adjustment can be performed, of course,
according to preference of a consumer user, products having-
different volumes of the partitioned space for special use
can be also manufactured in- one model, so that the present
embodiment leads to an imprdved productivity from point of
view of factory production. |

| An example in which the structure of the shelf device
shown in the above embodiment is employed for a door pocket
provided in a refrigerator door will be shown.

As shown in Fig. 6, a position of.the door pocket 40
can be changed up and down by moving the door poéket
equipped with the timinglbelt 2, the screw shape shaft 4,
and the moving board 5, so as adjust the door pocket to a
height preferred by a user, corresponding to types of a
bottle, a PET bottle, or the like to be stored.

As described above, the present shelf device can be
applied in order not only to adjust the height of a shelf
but also to move of a wall of a partitioned storing space, a
door pocket, or the like, so that a produc£ can be provided
in which a shelf height/width can be flexibly changed

corresponding to sizes of various containers, such as a dish,
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a pan, a bottle, a PET bottle, or the_li#g{ according to
differences in family constitution and ééting habit. The
shelf device of the present invention cén be applied to all
other various types of storing implementé than a
refrigerator, such as a small showcase, a business showcase,

a piece of furniture, or the like.

Second Embodiment

One embodiment of the present invention will be
explained below referring to drawings.

Fig. 7 is an assembly perspective view of a shelf
device of the present invention, Fig. 8 is é detaiied plan
view of a moving leg and a holding member, Fig. 9 is a
detailed longitudinal section of the moving leg and the
holding member, Fig. 10 is a perspective view of the moving
leg, Fig. 11 is a perspective view of the holding member,
and Fig. 12 is an elevational perspective view of a
refrigerator. In the drawihgs; 2 is a timing belt, 3 is a
lever, 4 is a screw shape shaft with which a gear 6 is
integrally formed coaxially, 7 is an inner wall of a
refriéerator inside, 15 is a timing belt coupling socket, 16
is the moving leqg as a moving.means, 17 is an attachment as
a fixing means, 18 is a holding member as a holding means,
19 is a frame reinforcing plate, 20 is a removable shelf,
and 22 is a slider portion having a spring 21.

A frame 1 for placing a shelf on it, constituted by a

hollow shaped frame is formed by the combination of an upper
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side_frame la and a lower side frame lb, and a hollow part
10 is formed in the frame. The-timing belt 2 arranged along
the outér periphery of the frame is mounted in the frame
‘utilizing the hollow part 10. The léver 3 is arranged so as
to move along one side of the frame 1, and an insert piece
3a extending.from the root of the lever 3 is inserted from a
slit portion provided in a front lower face of the shelf
placing frame 1 into the inside of the shelf placing frame 1
and is fitted into the timing belt installing socket 15 so
as to be coupled with and fixed to the timing belt 2,
whereby the timing belt 2 is rotatiqnally moved by sliding
the lever 3. The gears 6 meshing with a rack shape portion
(not shown) of the timing belt 2 to be rotated are arranged
on the rotationally moving line of the timing belt 2 and in
the respective corners of the frame 1, and a screw shape
shaft 4 is integrally formed with the géar 6 coaxially. A
small shaft 6a and a small shaft 4a coaxially protruding
from the gear 6 and.the sérew shape shaft 4 respectively are
pivotally supported in a longitudinal up/down direction on
bearings 1lc, 1ld each provided in the frame 1 so that the
screw shape shaft 4 is housed in the respective corners
(four portions) of the frame 1. The timing belt 2 meshes
with the gear to rotate the gear 6 so that the screw shape
shaft 4 rotates sequentially. Although it is explained here
that the screw shape shafts 4 are provided in the.four
corners, they may be provided in two corners so as to be

opposed to each other in the left/right direction, thereby
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generating stability. The moving.leg 16 has a screw tapped
hole 16a of a meshing part as a female screw corresponding

to the screw shape shaft 4, and the screw shape shaft 4 is

screwed into this sqtew tapped hole 1l6a, so that the moving
leg 16 is moved up and down by the screw in accordance with
the rotation of the screw shape shaft 4.

Seventeen (17) is a fixing means having a pinching
portion l7a to be placed at a predetermined position of ah
inner wall 7 of the refrigerator and is provided with a dish
portion 17b at a mouth of the pinching portion 17a. The
pinching portion is embedded in the inner wall, and the
attachment 17 is fixed so that the dish porﬁion becomes
flush with the wall face. In the drawing, although a U-
shaped groove is employed as the pinching portion, a clamp
or the like may be employed as far as it has the same.
function. As shown in Fig. 11, the holding membe: 18 has a
placing face 18d on which the moving leg 16 is placed from.
the above and an insert piéce 18a in. the shape of a flat
plate extending horizontally from the placing face. That
insert piece is inserted in the U-shaped groove 17a of the
attachment so that the holding member 18 is fixed to the
inner wall via the attachment 17. The holding member 18 is
provided with an engaging portion 18b approximately
vertically opened ffom the placing face, so that this
engaging portion 18b is placed in parallel with the inner

wall when the holding member 18 is inserted into the

attachment 17.
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As shown in Fig. 10, the moving leg 16 described above
has a flénge portion 1l6e in a 1owe¥ énd of the screw tapped.
?ole 16a in which the screw shapé'shaft 4 is. screwed, a
protruding piece portion 16f bent in the axial direction of
the hole is formed in one end of that flange portion 1l6e,
and a locking portion 16b is provided at the tip of the
profruding piece portion 16f. When this moving leg 16 is
placed on the holding member 18, the protruding piece
porﬁion 16f of the moving leg is inserted along the engaging
portion 18b of the holding member, and the locking pértion
16b at the tip of the protruding piece portion is hooked 6n
the engaging portion 18b of the holding member so that the
protruding piece portion is held on the engaging portion and
is pinched between the engaging portion and the dish portion
17b of the attachment to be fixed. Thereby, the moving leg
16 is engaged with the holding member 18, so that rattling
or floating of the frame 1 can be prevented. Here, the
-1ocking portion 16f is formed into a claw shape, a hook
shape, or the like. Further, even when a lcad from the
frame is weighed on the moving leg and a downward moment
works, the protruding piece portion of the moving leg is
pressed by the dish portion of the attachment, whereby
flexure can bé prevented. Since the attachment 17 is
embedded inside the inner wall so as to minimize an
obstructive part to the surface and the space inside the

refrigerator, the space inside the refrigerator can be

effectively utilized.
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Since the moving leg 16 is set on the side of the
frame 1 via the screw shape éhaft 4 and is fixedly placed on
the holding member 18 as described above, the frame 1 itself,
not the moving leg 16, is actually mbved up and down. That
is, the lever 3 is slid so that the timing belt 2, the gear
6, the screw shape shaft 4, and the moving leg 16 are
conjointly moved; and the moving_leg 16 is fixed.to the
~ attachment i? installed in the inner wall 7 so that the
shelf placing frame 1 moves up and down. Sliding between
the holding member 18 and the moving leg 16 in the
horizéntal direction can be'prevented by providing the |
placing face 18d of the holding member 18 ahd the flange
portion lée of the moving leg 16, respectively, which come
in contact with each other with, for example, a hole portion
18c and a protrusion 1l6c respectively, so that the hole
portion and the protrusion are engaged with each other when
the mpving leg 16 is placed on the holding member 18. Owing
to this, when the lever 3 is slid, the frame 1, in which the
screw shape shaft 4 screwed in the moving leg 16 is provided,
is prevented from moving in the sliding direction and
touching the inner.wall, so that the operability of the
lever to move the shelf is improved.

Next, the state of the shelf device installed inside
the refrigerator will be explaihed referring to Fig. 12.
The holding members are set at the predetermined positions
on the inner wall 7, and the moving legs provided in the

.respective corners of the shelf placing frame 1 are placed
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on the holding members so that the shelf device is installed
inside the refrigerator. In order to move the shelf up and
down, the lever 3 provided on the front face. of the frame 1
has to be slid. Since a user operates this lever 3 manually,
the lever 3 must be provided on the front face of the frame
1 for the operability's sake, and thus a track for sliding
the 1§ver has to be provided. As a technique not to spoil
the design, the slit portion is provided in the front lower
face of the frame 1 and the insert piece extending from the
root of the lever is insefted into this slit portion and
connected to the timing belt, as described above.
Accordingly, only the shelf placing frame l.and the lever 3
are visible from the front of the refrigerator, thereby
providing a refrigerator having a good design énd.an
excellent operability. -

Fig. 13 and Fig. 14 show arrangement examples of
refrigerators having the shelf devices set inside the
refrigerators. Fig. 13, compartments are arranged in the
order of F compartment (freezing compartment), R compartment
(cooling compartment), and V compartment (vegetable
compartment) from the top; and the frame 1 having the shelf
and the lever 3 is provided inside the R compartment.
Incidentally, a refrigerator of a two door type with the F
compartment and the R.compartment may be employed. In Fig.
14, compartments are arranged in the order of the R
compartment, the V compartment, and the F compartment from

the top, or in the order of the R compartment, the F
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compartment, and the V compartment from the top, and the
frame 1 having the shelf and the lever 3 is provided inside
the R compartment. One (1) is the frame of an up/down
movable shélf, 51 is a fixed shelf, 3 is the lever provided
in the shelf 1, and 7 is the inner wall.

Fig. 15 shows a stroke of the lever 3, and a lever
stroke A takes more than a half of the size B of the inside
.width of the refrigerator, whereby the lever 3 is moved with

a small physical force. Sliding range of the lever 3 is
preferably limited, so as not to include the left/right end
portions, so that the lever 3 can be firmly gripped by a
hand in easy operation. If an up/down movaﬁle distance C of
the shelf is set to 1/5 or smaller of the lever stroke A,
the operatioh becomes easy. This rule is not applied in a
motor operation.

Fig. 16 is a view in which the shelf is installed
inside the refrigerator, Fig. 17, Fig. 18, and Fig. 19 are
views in which the portioﬁ of the frame, provided with the
screw shape shaft 4 (a mechanical part) is embedded between
the inner wall and an outer wall of the refrigerator; and
Fig. 20 is a view in which a shelf receiving portion for the
mechanical part is fixed on the inner wall.

One (1) is the frame for the up/down movable shelf, 51
is a fixed shelf, 3 is the lever prov1ded in the frame 1, 7
is the inner wall of the refrigerator, 7a is a recess groove
provided in the refrigerator inner wall 7, 36 is a shelf

receiving portion for the frame 1, and 5la is a shelf
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receiving portion for the fixed shelf 51.

Fig. 16 is the one in which there is no recess groove
in the inner wall 7. The frame 1 shown by dashed lines is
Imovable up and down. Fig. 17 is a view in which there are
the recess grooves 7a in the inner wall 7. If there are the
recess érooves 7a, the portion of the frame 1, provided with
the screw shape shaft 4 (the mechanical part) can be
embedded in each recéss groove 7a, SO that the look of the
refrigerator inside is improved. Fig. 18 is a view in which
there are the recess grooves. 7a for each shelf in the inner
wall 7. In Fig. 19, the recess grooves 7a for each shelf
are not prdvided but the recéss grooves verfically passed
through are providéd for common use for each shelf. Thereby,
the shelves can largely range vertically. Fig. 20 is.a view
in which the inner wall is flat and is provided with a shelf
receiving portion 36 for the up/down frame 1.

Fig. 21 and Fig. 22 are perspective views of the screw
shape shéft 4 and the vicinity thereof (the mechanical part).
Fig. 21 shows the case where the inner wall is flat, and Fig.
22 shows £he case where the_screw shaft portions are
arranged in the recess grooves of the inﬁer wall. Fig. 23
is a perspective view of the screw shaft portion.

One (1) is the frame including the up/down movable
shelf, 2 is the timing belt, 3 is the lever provided on the
timing belt 2, 4 is the screw shape shaft, 6 is the gear, 16
is the moving leg, 16¢c is the protrusion portion, 18 is the

holding member, and 18c is the hole portion. The holding
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member 18 is arranged in the inngr wal; of the refrigerator,
for example, in its side face. The pfotrﬁsion portion 16c
provided in the mpving leg 16 is inserted into the hole
portion 18c provided in the holding member 18 to be fixed.
Here, although the protrusion portion 16c has a triangle
horn shape; the shape is not limited to that as far as the
protrusion portion 1l6c can be inserted into the hole portion
18c to be fixed.

Fig. 24 to Fig. 29 are perspective views of the screw
shape shafts 4 and the vicinity thereof (the mechanical
parts).

Two (2) is the timing belt, 3 is the iever provided on
the timing belt 2, 4 is the screw shape shaft, 6 is the gear,
6b is an auxiliary gear, 7 is the inner wall of the
refrigerator, 16 is the moving board, 52 is a_rib, 53 is a
switch, 54 is a motor, 55 is a flexible code, 56 is-an
opening, 57 is a rack gear, and 58 is a worm shaft.

Fig. 24(a) is a perspective view of the screw shape
shafts 4 and the Vicinity thereof (the mechanical parts),
Fig. 24(b) is an enlarged view of the arrow part of Fig.
24(a). With this structure shown in the figures, a skip of
a belt tooth due to an unbalanced load can be prevented.
That is, the rib 52 restricts the belt 2 in a direction to
~come off the gear 6, so that skip between the gear 6 and the
belt 2 can be prevented.

Fig. 25(a) is a perspective view of the screw shape

shafts 4 and the vicinity thereof (the mechanical parts).

35



Fig. 25(b) is an enlarged view of the arrow part of Fig.
25(a). With this structure shoﬁn in the figures, a skip of
a belt tooth due to an unbalanced load can be prevented.
That is, the bélt 2 is restricted in a direction to come off
the gear 6 by means that the belt 2 is provided with teeth
on both sides and the toothed belt is pinched between the
gear 6 and the auxiliary gear 6b, so that skip between the
gear 6 and the belt 2 can be prevented.

| Fig. 26 is a perspective view of the part whefe the
‘portions around screw shape shafts 4 (the mechanical parts)
are provided on the inner wall 7 of the refrigerator. Here,
an operating lever (the lever 3 in Fig. 25,‘etc.) is
replaced with the motor 54. The four movable shafts eéch
comprising the screw shape shaft 4 and the gear 6 are
conjointly rotated by directly rotating either one of the
movable shafts by means of the motor 54, whereby the frame 1
for a shelf can be moved up and down. This has a structure
in which the shelf is lifted up when an up triangle buttén
of the up/down switch 53 is pressed as the shelf is stopped
when the up triangle button is released, aﬁd the shelf is
lowered down when a down triangle button of the up/down
switch 53 is pressed as the shelf is stopped when the down
triangle button is released. The motor 54 moves when this

switch 53 is pressed. The flexible code 55 is connected to

the motor 54.

Fig. 27 shows an example in which the operating lever

is replaced with the motor 54 having an assistor with a worm
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gear.

Fig. 28 shows a modified example of the present
embodiment in which the movable shafts each consisting of
the screw shaft 4, etc. are fixedly embedded in the case
consisting of an inner board and an outer board of the
refrigerator. As the movable shafts are embedded in the
case body and the opening 56 is provided in the inner wall 7,
the moving boards 16 can be extended from ihat opening 56
into the inside of the refriéerator, so that a shelf (not
"shown) put on the moving boards 16 becomes movable up and
down. Since the movable shafts are embedded, a neat design
and a good 1oqk are obtained. |

Fig. 29 also shows a modified example in which the
movable shafts are embedded in the case of the refrigerator,
énd the lever 3 is provided‘in the front and on one side of
the case. The worm shaft 58 is operated by the lever 3
having the rack gear 57. The rotation of the worm shaft 58
is transmitted to the movable shaft (the screw shape shaft),
so that the shelf (not shown) is moved up and down
conjointly with the up/down movement of the lever 3.

"Fig. 30 is a detail plan section showing installation
of the lever, Fig. 31 is a detail perspective view showing
installation of the lever and the timing belt, and Fig. 32
is a sectional view showing installation of the removable
tray is arranged. The same numerals in these drawings as
those in the aforementioned Fig. 7 and Fig. 8 show the

corresponding parts.. In order to lift up the shelf by
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sliding the lever 3 rightward in iﬁs’oper;tion, the screw
shape shaft 4 has a right-hand thread, and one end of the
timing belt 2 is fixed directly to the timing beltlcoupling
socket 15 on its right side while the other end of the
timing belt is connected to a slider portion 22 which is
provided in the socket on its left sidé and has the spring
21 to give a constant tension to the timing belt 2. (In the
case where the shelf is lifted up by sliding the lever
leftward its operation, the reverse way is adopted.) With
this, the clack of the timing belt can be prevented so as to
. eliminate rattling. Since the resiliency of the spring can
be utilized for the lever operating force to 1lift up the
shelf, the operating force can be reduced.

As shown in Fig. 30, an outer wall of a meshing
portion 1l6a having a threaded hoie in the moving leg 16 is
provided with a protrusion 16d at its upper end and én the
opposite side to the protruding piece portion 16f so as to
face the frame, and an inner wall of a housing portion to
house-the screw Shape shaft in the frame 1 for a shelf is
provided with to ribs 1lg so as £0 form a groove 1lh betweep
them.” The protrusion 16d is positioned inside the groove 1lh
to prevent the moving leg from rotatibn, so that the moving
leg 16 can be held without rotating until the frame having
the incorporated timing belt and moving leg has been set in
the refrigerator main body.

The frame reinforcing plate 19 is arranged on the

front inside of the frame 1, along the track of the lever 3
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which moves_along_the front part of the frame 1.
Accdrdingly, even when the weight of fbod put on the shelf
is increased, £he flexure of the frame can.be minimized, and
a rectilinear mbtioh in the lever operation can be secured,
so that the operability can be maintained excellently.

Twenty (20) shown in Fig; 32 is a shelf removably
placed on the frame 1. The shelf is provided with a U-
shaped rib 20a opening forward in its front lower part so as
to catch a flange portion le of the frame 1. Further, the
rear part of the shelf 20 is. formed into an L-shape so as to
cover and wrap the rear part of the frame 1, and a claw 20b
provided at the tip of the L-shaped rear paft of the shelf
20 is engaged with a lower face 1f of the rear part of the
frame 1. Since the shelf is engaged with the frame in the
front part and the rear part, the shelf does not slip off
from the frame or doéé not rattle, and further, the
integrated construction of the frame and shelf with such
engagement leads to the improved strength of the entire
shelf.

Fig. 33 is a view in which the screw shape shaft and
the moving leg are combined. In the drawing, 4 is the screw
shape shaft with which the gear 6 is integrally formed on
the same axis, and 16 is the moving leg into which the screw
shape shaft is screwed. An average weight load of food
placed on one shelf in a general household refrigerator is
supposedly.about 5 kilograms or 10 kilograms at the most.

It is supposed, on the other hand, that the lever operating
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physical force of approximately 4 kilograms corresponds to a
level by which even a female can operate. Takiﬁg these into
consideration, the screw pitch (édvancing distance per
rotation of the screw portion) of the screw shape shaft 4 is
preferably set to 9 mm or less and the screw lead angle
(spiral angle of the screw ihread) is preferably set to 15°
degree or less, on a calculation from the stroke of the
leyerlin a case where the up/down movable distance of the
shelf is set to approximately 40 mm. Accordingly, the
physical force in manual operation to set an up/down
position of the shelf is reduced, and the tension caused in
the timing belt can be alleviated, so that.leading.the
reliability is improved.

Fig. 34 is a plan section showing an air coﬁrse '
structure inside the refrigerator. The same numerals in
this drawing as those in the aforementioned Fig. 7 show the
corresponding parts, 12 and 13 are air outlets, 23 is a face
duct for supplying cool aif provided between the
refrigerator inner board 25 and the refrigerator outer board
26, and 24 is a connecting duct. Part of cool air blowing
from the refrigerator rear face to the inside of the
refrigerator is shared to the side face duct 23 so that cool
air is led into the hollow part 10 of the frame 1 via the
connecting duct 24 provided at the outlet of the side face
duct 23. Though the cool air blowing from the side face
duct 23 blows perpendicularly to the refrigerator inner wall

face it is changed to a flow along the refrigerator inner
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wall by the connecting duct 24 and released to the hollow
part 10 aé cool éir directed to the forward of the
refrigerator. This structure is to avoid any obstacles as
air course resistance, suqh as the screw shape shaft
provided in the frame, and the cool air led and released
into the hollow part 10 blows out from the air outlets 12,
13 of the side face and the front side of the frame to the
inside of the refrigerator, through this hollow part 10.
Thus, such air course resistance as obstruction by the screw
shape shaft necessary for lifting/lowering the shelf is not
caused, so that even a small volume of cool air can flow up
to the front face of the frame, whereby the.cooling
efficiency in the refrigerator can be improved, saving
energy.

In the above second embodiment, the frame reinforcing
plate 19 is arranged on front inside of the frame 1, along
the track of ﬁhe lever 3 which moves along the front éart of
the frame 1. However, an extrusion molded member of metal
ke.g., aluminum) may be used for the front part of the frame
1 to arrange the lever 3 and the timing belt 2 inside the
extrusion molded part, whereby deformation of the shelf due
to the loaded weight of food is minimized, and the

operability of the lever can be maintained excellently.
Third Embodi !

One embodiment of the present invention will be

explained below referring to drawings.
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Fig. 35 is an assembly perspective view of a shelf
device of the present invention, Figs. 36, 37 are detailed
sections of inner parts of screw shape shaft gears, Fig. 38
is a detailed perspective view in which a lever and a timing
_belt are installed, Fig. 39 is a detailed plan section in
which the lever is instélled, Fig. 40 is a sectional view of
the installation of a removable tray, Fig. 41 is a sectional
view of a cooling method for a resin tray, Fig. 42 is a
sectional view of a cooling method for a metallic tray, and
Fig. 43 is a perspective view showing a knob shape of the
lever.

In the drawings, 1 is a frame for plaﬁing a shelf on
it, which forms a frame body in a hollow shape. The frame 1
consists of an upper frame la and a lower frame lb, and a
hollow part 10 is formed by assembling them. Utilizing the
hollow part 10 a timing belt is mounted along the outer
periphery of the frame 1.

The lever 3 is arrahged éo as to move along one side
of the frame 1, and an insert piece 3a provided in the lever
3 is inserted through a slit portion provided in a lower
face of tﬁe frame 1 into the inside of the frame 1 and is
fitted into a socket 15 of the coupling means connected to
the timing belt, so that the lever 3 is fixedly coupled with
the timing belt 2. Therefore, the timing belt 2 is
rotationally moved by sliding the lever 3.

The gears 6 meshing with a rack (not shown) of the

timing belt 2 and to rotate are arranged on a
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rotational/moving line of the timing belt 2 and in the
respective corners of the frame i, and the screw shape shaft
4 is integrally formed with the gear 6 on the same axis.

The screw shape shaft 4 rotates when the gear 6 is
fotated by the timing belt 2.

Five (5) is a moving leg having a screw tapped hole
screwed onto the screw shape éhaft 4 and is fed to move up
and down in accordance with the rotation of the screw shape
shaft 4. |

In the respective corners of the frame 1, small shafts
27 and 4a coaxially protruding from the gear 6 and the screw
shape shaft 4 are supported on the bearings-lc and 1d
provided in the frame 1 and the screw shape shafts 4 are
housed.

In Figs. 36 and 37, a small shaft 27 is embedded
iﬁside the gear 6. The small shaft comprises an upper
supporting shaft 27a to be inserted into a hole of a bearing
1c of the frame 1 and a hoidiné portion 27b provided with a
claw 27c engaged with a step portion inside the gear, and a
plurality of rotatable balls 28 is provided between the
upper supporting shaft 27a and the holding portion 27b so as
to enable them to rotatably engage with each other. The
gear 6 rotates while the lower face of the bearing lc of the
frame 1 is kept in contact with a seat portion 27d of the
upper supporting shaft 27a or with the rotatable balls as
shown in Fig. 36 or Fig. 37, respectively.

Since the balls 28 are provided, the lever operétion
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becomes smooth. Further, in Fig. 37, the upper facgs of the
balls are protruded from the upper face'bf the gear so as to
keep the lowef_face of the bearing of the frame in contact
with the balls during rotation of the gear, so that even if
the upper face of the gear is pressed against the lower face
of the bearing by the load of food or the like placed on the
shelf, a brake phenomenon on the rotation of the gear is
extremely small. Consequently, the operatiﬁg physical force
of the lever is improved.

As shown In Figs. 38, 39, in order to lift up the
shelf by sliding when the lever 3 in the right direction in
its operation, the screw shape shaft 4 has.a right-hand
thread, and the timing belt 2 is installed in suéh a manner
that one end of the timing belt is fixed to the socket 15 of
the timing belt coupling means on its left side while the
other end of the tiﬁing belt is connected to the slider
portion 22 which is provided in the socket on its right side
and has the spring 21 to give a constant tension to the
timing belt 2. (In the case where the shelf is lifted up by
sliding the lever leftward in its operation, the reverse way
is a&opted.)

With the above, since the slack of the timing belt can
be absorbed by the resiliency of the spring in the lifting
up process where the load on lever operation becomes the
most, a tooth skip of a belt (position mismatch between the

teeth of the gear and the teeth of the belt) can be

prevented.
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' Fig. 40 is a sectional view in which the removable
shelf is installed. In the dféwing, la is an upper side
frame, 1lb is a lower side frame, 3 is a lever, 9 is a resin
shelf, and 31 is a metal tray. The metal tray 31 is placed
on the upper part of the resin shelf 9.

As shown in the abéve;'the strength of the resin shelf
9 ‘can be reinforced with the metal tray 31.

If the shelf placed on the frame is made of a metal,
the strength of the shelf is increased.

Fig. 41 and Fig. 42 are plan sections showing air
course structures.

Fig. 41 shows an air course structure.with'a resin
shelf 9, wherein cool air does not directly blow against the
shelf 9. On the contréry, Fig. 42 shows the air course
structure with a metal tray 31, wherein cool air directly
blows against the tray 31.

In Fig. 42, part of cool air blowing from the
refrigerator rear face to the inside of the refrigerator is
shared to a side face duct 23 and taken into the frame 1 for
placing the shelf via a protrusion ducts 24 and a notch
portion 18 provided in the frame at a rear and side portion.
The cool air taken in the frame is distributed in the frame,
utilizing the hollow part 10 of the frame 1 (la, 1b, lg, and
the like), that is, a part of the cool air blows against the
metal tray pléced on frame 1, through a hole portion 30
provided in the frame and the other part of the cool air

blows out from the air outlets 12 and 13 (refer to Fig. 34)
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of the side face and the front side of the frame.

With the above, the entire shelf is uhiformly cooled
down, so that the temperature distribution is improved.
Since a storing space between shelves is also cooled down
uniformly, so that the temperature distribution of the
entire room is improved.

Fig. 43 is a perspective view showing a shape of the
knob of a lever provided in the frame 1 for placing a shelf
on it. The knob 3b of the lever 3 is formed to have
recesses 3c corresponding to. abdominal portions of fingers,
so that the lever 3 can be easily pinched to put thereon.

Operational errors are prevented by pfoviding the
lever with signs or the like showing the moving of the shelf
(here, down/up).

In the above, the frame 1 is kept in its height
position against the weight of food on the shelf by the
frictional resistance on the screw shape shaft 4 and the
gear 6 even in case where the belt 2 is cut.

Even when there is an unbalanced load on the shelf 20,
there is no deformation in the shelf 20 due to the rigidity
of thé frame 1.

The height positions of four screw shafts 4 are
preferably set at the same level. 1In the beginning of the
assembly, the height positions of the screw shafts 4 are set
at the highest position or the lowest position, so that the
height positions of the screw éhape shaft 4 can be easily

set for the same height by abutting the screw shape shaft.
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The moving speed of the frame 1 may be set at a level,
for example, so as not to move'fééd placed on the shelf 1 on
the frame.

The lever 3 may be arranged in any position on the
frame where the lever 3 causes inconven;ence for getting
become an food in and out and where the lever is easy to be
used by a user.

When the shelf on the frame 1 (the tray or the shelf
placed on the frame 1) is at a high position, the frame 1
may be lowered by the lever 3, so that food placed on the
back part of the shelf is easily seen and taken out. When
the shelf is at a léw position, the frame i may be lifted up
by the lever 3, so that food can be easily taken out by a
user with an easy éosture. |

The lever 3 is preferably small to such an extent that
the lever 3 can be éasily pinched.

A cleaning characteristic is improved by making the .
shelf or the tray 9, 20, 31 removable. If a recess portion
or a groove portion is provided in the peripheral part of
the shelf, clean inside the refrigerator can be maintained.
Thathis, even if soup or the like of food flows out, it is
stopped at the recess portion or the groove pprtidn and does
not flow to the frame 1. If the shelf co#ers the whole
frame 1, the inside of the sheif refrigerator can be
maintained more cleanly.

Furthermore,~each.constitution described in the above

embodiments may be combined optionally.
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We claim:

1. A refrigerator provided with a shelf device comprising
a frame for placing a shelf or the like on it, arranged
inside the refrigerator, a timing belt provided inside the
frame, a lever provided on the timing belt, and a means for
moving the frame in an up/down direction in operative

connection with the timing belt rotationally moved by moving

the lever.

2. .The refrigerator according to claim 1, characterized
in that a corner portion of. the frame is exrended to provide
an extended portion, the moving means is placed inside the
extended portion, and a groove portion in which the extended

portion is movably received is provided inside the

refrigerator.

3. The refrigerator acéording to claim 1, characterized
in that the shelf device is employed for a member for

closing a ceiling part of a compartment provided inside the

refrigerator.

4. The refrigerator according to claim 1, characterized
in that the shelf device is employed for a bottom of a door
pocket provided in a door of the refrigerator.

5. The refrigerator according to claim 1, characterized
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in comprising an open/close door to close a front face of
the refrigerator and a partition wall to partition the
inside of the refrigerator plurally, wherein the partition

wall is movable.

6. The refrigerator according to claim 1, characterized
in that the frame is provided with a cool air intake for
taking cool air in from a cool air supply duct provided
between an inner wall and an outer wall of the refrigerator
and a cool air outlet for sending out the coocl air to the

inside of the refrigerator.

7. A refrigerator according to claim 1, characterized in
that the shelf device further comprises a holding means and
a fixing means; the frame is provided with a screw shape
shaft pivotally supported in an up/down direction; the
moving means is provided with a meshing portion for meshing
with the screw shape shafﬁ, and a flange portion having a
locking portion at one end thereof; the holding means is
provided with an engaging portion for engaging with the
lockihg portion at'the time when the moving means is placed
on the holding means from the above, and an insert piece
extending from a placing face where the moving means is
placed; and the fixiﬁg means.is provided with a pinching
portion to insert and fix the insert piece and an abutting
portion arranged on an open side of the pinching portion to

stop the locking portion of the moving means abutting
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against the abutting portion; and the fixing means is fixed
to an inner Qall.of the refrigerator so that the.moving
means is fixedly held on the inner wall with. aid of the
holding means to make the frame movable in the up/down

direction.

8. The fefrigerator according to claim 7, characterized

in that the locking portion of the moving means extends in

an axial direction of the screw shape shaft from the flange
portion, and the engaging portion of the holding means is

arranged approximately perpendicularly to the placing face.

9. The refrigerator according to claim 7, characterized
in that the insert piece of the holding means is arranged
approximately horizontally or in a diagonal direction to the
placing face, and the pinching portion of the fixing means

is embedded in an inner wall of the refrigerator.

10. The refrigerator according to claim 7, characterized
in that a protrusion or a hole portion is provided in the

flan&e portion of the moving means and a hole portion or a
protrusion is providéd in the holding means to engage with

the protrusion or hole portion of the moving means.
11. The refrigerator according to one of claim 7,
characterized in that a force of a sliding movement of the

lever provided on the timing belt is transmitted via the
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timing belt to a gear which is fixedly and coaxially
provided at one end of the screw shape shaft and engaged
with the timing belt, so that the screw shape shaft is

rotated.

12. The refrigerator according to claim 11, characterized
in that the timing belt is arranged in an inside peripheral
part of the frame, and the screw shape shafts engaged with
the timing belt to rotate are provided in at least two

corners of the frame.

13. The refrigerator according to claim 11, characterized
in that a screw pitch of the screw shape shaft is set at 9

mm or less, and a lead angle of the screw shape shaft is set.

for 15° degree or less.

14. The refrigerator according to one of claim 7,
characterized in. that a protrusion is provided in the moving
means on an outer wall of the meshing portion of the moving
means, and a groove is provided in the frame correspondingly
to the protrusion, on an inner wall of a housing portion for
the screw shape shaft, so that the groove guides the

protrusion as a track.

15.  The refrigerator according to claim 1, characterized
in comprising a connecting duct which is provided in the

frame so as to be disposed near an outlet of a cool air
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supply duct provided between an inner wall and ah_outer wall
of the refrigerator, the connecting duct conducting cool air
forward from the outlet of the cool air supply duct to the

front ihside of the frame.

16. The refrigerator according to claim 1, characterized
in that the shelf device further compri;es a timing belt
coupling means consisting of a socket and a slider portion
which is slidable to the socket and loaded with a spring
toward the socket, and the lever and one end of the timing.
belt is connected to the socket and the other end of the
timing belt is connected to the slider portion, so that the
frame is moved up and down conjointly with sliding of the-

lever via timing belt rotationally moved.

17. The refrigerator according to claim 16, characterized
in that the lever is provided with an insert piece formed by
extending a root of the léver, and the insert piece is
inserted into a slit portion provided in a front part lower
face of the frame and is engaged with the socket of the
timiﬁg belf coupling means for connecting the timing belt so

that the lever and the timing belt are fastened to each

other.

18. The refrigerator according to claim 16, characterized
in that a frame reinforcing plate is arranged along a track

of the lever moving along the frame.
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19. The refrigerator according to claim/16 characterized

in that a front part of the frame is a metal frame, and the

timing belt is arranged inside the metal frame.

20. The refrigerator according to claim 1, characterized
in that the shelf device comprises a removable shelf placed
on the frame, and the removable shelf is provided with a
lower front part.having a U-shaped rib opening forward so as
to be engaged with a flange portion formed at a front side
inner edge of the frame, and a L-shaped rear part so as to

cover a rear part of the frame.

21. The refrigerator according to claim 11, characterized
in that the gear fixedly provided in the screw shape shaft
is provided with a plurality of rotatable balls which are
embedded inside the gear, and an upper supporting shaft
which is rotatably engaged with the gear with intervention
of the rotatable balls, the frame is provided with a bearing
portion having a hole, and the upper supporting shaft is set
to the frame, with its upper end inserted in the hole of the

bearing portion, so that the gear can rotate.

22, The refrigerator according to claim 21, characterized
in that the upper face of the rotatable balls is protruded
from the upper face of the gear, and the gear rotates while

the lower face of the bearing portion of the frame gets in
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confact with the rotatable balls.

23. The.refrigérator according to claim 16, characterized
in that the timing belt is attached to the timing belt
coupling means in such a manner that in the case where the
lever is slid in the right direction in its operation to
1lift up the shelf, one end of the timing belt is fixed to
the socket of the timing belt coupling means on the left
side while the other end of the timing belt is connected to
the slider portion of the timing belt coupling means on the
right side, and in the case where the lever is slid in the
left direction in-its operation to lift up fhe shelf, one
end of the timing belt is fixed to tﬁe socket of the timing
belt coupling means on the right side while the other end of
the timing belt is connected to the slider portion of the

timing belt coupling means on the left side.

24, The refrigerator acdo;ding to claim 1, characterized
in that the shelf provided on the frame is made of a resin,

and a metal member is placed on the upper face of the shelf.

25. The refrigerator according to claim 1, characterized

in that the shelf provided on the frame is made of a metal.
26. The refrigerator according to claim 24 or 25,
characterized in that part of cool air led to an inside of

‘the frame blows against the metal member or the metal shelf
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provided on the frame.

27. The refrigerator according to claim 1, characterized
in that a knob shape of the lever is formed intd a recess

dented toward the inner side, corresponding to an abdominal

portion of a finger.
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