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(54) DEVICE FOR GUIDING PLATE-LIKE OBJECT

(57) A plurality of sliding doors 3 arranged side by
side to close an opening of a frame 1. The sliding doors
3 are flush with each other. A rotatable link 50 is disposed
in an upper edge portion of an opening section 2x. The
rotatable link 50 has a short rail portion 51 formed at a
distal end thereof. A roller 15 is disposed in an upper
edge portion of the sliding door 3. The roller 15 rides on
the rail portion 51. When the sliding door 3 moves from
a closed position to an opening preparation position in a
front or rear direction, the rotatable link 50 rotates from
a first rotation position to a second rotation position,
thereby positioning the rail portion 51 coaxial with a fixed
rail 39. The sliding door 3 is provided with a rail member
11. The rail member 11 of the sliding door 3 in the closed
position is coaxial with the fixed rail 39. The roller 15 of
the sliding door 3 moving to an open position runs on the
rail member 11 of the sliding door 3 in the closed position
and the fixed rail 39.
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Description

Technical Field

[0001] This invention relates to a guide apparatus for
guiding one or a plurality of plate-like objects in a left and
right direction.

Background Art

[0002] Sliding doors (plate-like object) open and close
an opening of a window or furniture by moving in a left
and right direction, often guided by a guide apparatus.
Well-known are guide apparatus which open an opening
by guiding the sliding door from a closed position (set
position) to an opening preparation position (preparation
position) located in front of or behind the closed position,
and then from the opening preparation position to an
open position (non-set position) located to the left or right
of the opening preparation position.
[0003] Japanese Patent Application Laid-Open No.
H7-269217 discloses an opening and closing apparatus
for a window of a house. The opening and closing appa-
ratus comprises two identically-shaped doors. One of the
doors is immovably fixed in the right side of the window.
The other, being provided as a sliding door, is movable
in a left and right direction and opens and closes an open-
ing adjacent to the fixed door. When the sliding door is
in a closed position, it is flush with the fixed door providing
a good appearance. To open the opening, the sliding
door is pulled to the front from the closed position to an
opening preparation position and moved to an open po-
sition, where it is overlapped with the fixed door located
in the right direction. To close the opening, in the reverse
order, the sliding door is moved from the open position
to the opening preparation position in the left direction
and pushed to the rear to the closed position, where it is
flush with the fixed door. A guide apparatus for bringing
about such a sliding door movement comprises rails dis-
posed on upper and lower edges of a window, upper and
lower runners which run along the rails and pantograph
mechanisms for connecting the runners to upper and low-
er edges of the sliding door respectively. The pantograph
mechanisms are folded when the sliding door is in the
closed position. When the sliding door is pulled to the
front, the pantograph mechanisms extend and the sliding
door is moved to the open position being supported by
the extended pantograph mechanisms.
[0004] Japanese Utility Model Publication No.
S59-26066 discloses furniture including three sliding
doors. Sliding doors at the left and right move guided
along first tracks disposed on upper and lower edges of
the opening to open and close left and right opening sec-
tions, respectively. A sliding door in the middle moves
guided along second tracks disposed on upper and lower
edges of the opening to open and close a middle opening
section. The second tracks are parallel to the first tracks
and located behind the first tracks. Upper and lower run-

ners which run on the second track are connected to
upper and lower edges of the sliding door in the middle
respectively by means of pantograph mechanisms.
When the sliding door in the middle is in a closed position
being flush with the sliding doors to the left and right, the
pantograph mechanism is extended. When the sliding
door in the middle is pushed to the rear, the pantograph
mechanism is folded, which enables the sliding door to
move to left and right open positions.
[0005] In apparatus disclosed in Japanese Patent Ap-
plication Laid-Open No. H7-269217 and Japanese Utility
Model Publication No. S59-26066 as described above,
the complex pantograph mechanism exists between the
sliding door and the runners. Since the pantograph mech-
anism constantly supports load of the sliding door includ-
ing when the door is moving to the open position, it is
prone to failure.

Disclosure of the Invention

[0006] The present invention has been accomplished
in view of the above-mentioned problem. According to
the present invention, there is provided a guide apparatus
for guiding a movement of a plate-like object with respect
to a main body between a set position and a preparation
position in front of or behind the set position, and between
the preparation position and a non-set position to the left
or right of the preparation position, comprising:

(a) a runner mounted on at least one of upper and
lower edge portions of the plate-like object;
(b) a main rail including a main track, the main track
extending to the left and right, and the main rail sup-
porting the plate-like object in the non-set position in
such a way that the runner rides on the main track;
and,
(c) a rotatable member supported by the main body
so that the rotatable member can rotate between a
first rotation position and a second rotation position
about a rotation axis extending to the left and right,
including a supporting surface and an auxiliary track,
supporting the plate-like object in the set position in
such a way that the runner rides on the supporting
surface when the rotatable member is in the first ro-
tation position, and supporting the plate-like object
in the preparation position in such a way that the
runner rides on the auxiliary track, which becomes
continuous with the main track, when the rotatable
member is in the second rotation position.

[0007] According to the features of the present inven-
tion as mentioned above, the plate-like object is support-
ed in the set position or in the preparation position by
means of the rotatable member disposed on the main
body. Therefore, a complex mechanism such as a pan-
tograph mechanism is not required, which means that
the apparatus is less likely to fail.
[0008] The guide apparatus according to the present
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invention may be used as an opening and closing appa-
ratus for opening and closing a window or furniture or the
like. The main body has an opening formed therein. The
opening is closed by the plate-like object in the set posi-
tion and the opening is open when the plate-like object
is in the non-set position.
[0009] Preferably, the guide apparatus comprises a
holding mechanism for holding the rotatable member in
the second rotation position. This feature allows the
plate-like object to return smoothly from the non-set po-
sition to the preparation position.
[0010] In one embodiment of the present invention, the
rotatable member has a rail portion formed on a distal
edge thereof, the rail portion having a substantially cir-
cular cross-section and extending parallel to the main
track. The supporting surface comes to the top of a cir-
cumferential surface of the rail portion when the rotatable
member is in the first rotation position. The auxiliary track
comes to the top of the circumferential surface of the rail
portion when the rotatable member is in the second ro-
tation position. The runner includes a fitting groove into
which the rail portion is to be fitted. This arrangement
enables the rotatable member to engage securely with
the plate-like object and to follow the plate-like object
when the plate-like object moves between the set posi-
tion and the preparation position. This arrangement fur-
ther simplifies the structure of the guide apparatus.
[0011] In the above-mentioned embodiment, prefera-
bly, the guide apparatus further comprises a biasing
member for biasing the rotatable member to the first ro-
tation position and thus biasing the plate-like object to
the set position. This enables the plate-like object to be
securely held at the set position.
[0012] One or a plurality of the plate-like objects may
be provided in the above-mentioned embodiment. When
a plurality of the plate-like objects are provided, all of the
plate-like objects are flush with each other when they are
all in the set position and arranged side by side with each
other. Each of the plate-like objects is provided with a rail
member including an additional track of the same length
as the auxiliary track of the rotatable member. The rail
member of each one of the plate-like objects in the set
position serves as at least a part of the main rail for the
other of the plate-like objects. This arrangement enables
the plate-like objects to move to the non-set position,
overlapped with the other plate-like objects in the set po-
sition.
[0013] The main body is provided with a fixed rail ex-
tending to the left and right. The main rail comprises the
fixed rail and the rail member of the plate-like object in
the set position. Alternatively, the main rail is composed
solely of the rail member of the plate-like object in the set
position, in which case the length of the rail member of
the plate-like object is generally the same as the width
of the plate-like object.
[0014] In another embodiment of the present inven-
tion, the rotatable member includes a receiving groove
parallel to the main track. An inner surface of the receiving

groove includes the supporting surface and the auxiliary
track. The runner is received in the receiving groove when
the plate-like object is in the set position and in the prep-
aration position. This arrangement enables the rotatable
member to engage securely with the plate-like object and
to follow the plate-like object when the plate-like object
moves between the set position and the preparation po-
sition.
[0015] In the above-mentioned embodiment, prefera-
bly, a runner support bracket is rotatably mounted on the
plate-like object in such a way that the runner support
bracket can rotate about another rotation axis extending
to the left and right and the runner is supported in the
runner support bracket. More preferably, the runner is of
a disc shape and is turnably supported in a distal end
portion of the runner support bracket, so that the runner
lies down with a side surface thereof abutting the sup-
porting surface of the guide groove when the rotatable
member is in the first rotation position and the runner
stands up with a circumferential surface thereof abutting
the auxiliary track when the rotatable member is in the
second rotation position. This arrangement enables the
disc shaped runner to transfer smoothly from the auxiliary
track to the main track when the plate-like object moves
from the preparation position to the non-set position.
[0016] Preferably, the another rotation axis of the run-
ner support bracket is located behind the rotation axis of
the rotatable member when the rotatable member is in
the first rotation position, and the another rotation axis of
the runner support bracket is located in front of the rota-
tion axis of the rotatable member when the rotatable
member is in the second rotation position. This arrange-
ment reduces the amount of vertical displacement of the
plate-like object accompanying the movement of the
plate-like object between the set position and the prep-
aration position.
[0017] Preferably, the guide apparatus further com-
prises a biasing member which applies rotation torque
to the runner support bracket, thereby biasing the
plate-like object to the set position. This arrangement en-
ables the plate like object to be securely maintained in
the set position.
[0018] When a plurality of the plate-like objects are pro-
vided, all of the plate-like objects are flush with each other
when they are all in the set position and arranged side
by side with each other. A plurality of the rotatable mem-
bers correspond to the plate-like objects respectively,
each of the rotatable members including an additional
track of the same length as the auxiliary track. The ad-
ditional track of the rotatable member corresponding to
each one of the plate-like objects serves as at least a
part of the main rail for the other of the plate-like objects
when the rotatable member is in the first rotation position.
This arrangement enables the plate-like object to move
to the non-set position overlapped with the other
plate-like objects in the set position.
[0019] Preferably, the rotatable member is generally
of the same length as the plate-like object and the main
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track is composed solely of the additional track of the
rotatable member corresponding to the plate-like object
in the set position. This simplifies the construction of the
guide apparatus.
[0020] When a plurality of the plate-like objects are pro-
vided, all of the plate-like objects are flush with each other
when they are all in the set position and arranged side
by side with each other. The runner support bracket is
mounted on each of the plate-like objects. The runner
support bracket includes an additional track of the same
length as the auxiliary track. The additional track of the
runner support bracket corresponding to each one of the
plate-like objects serves as at least a part of the main rail
for the other of the plate-like objects when the rotatable
member is in the first rotation position. This arrangement
enables the plate-like object to move to the non-set po-
sition, overlapped with the other plate-like objects in the
set position.
[0021] In a case where the runner is disposed in an
upper edge portion of the plate-like object, the plate-like
object is suspendedly supported by the rotatable member
when the plate-like object is in the set position or in the
preparation position. It is not necessary to restrict back
and forth movements of the plate-like object at the lower
edge of the plate-like object.
[0022] Preferably, the runner is disposed in either the
upper or lower edge portion of the plate-like object and
serves as a main runner, with a secondary runner being
disposed in the other of the upper and lower edge por-
tions of the plate-like object. The guide apparatus further
comprises a guide member which guides the secondary
runner when the plate-like object moves between the set
position and the preparation position and a secondary
rail which guides the secondary runner when the
plate-like object moves between the preparation position
and the non-set position. This arrangement enables the
guide apparatus to guide the plate-like object more se-
curely.
[0023] Preferably, the secondary runner includes a
projection projecting at least either to the left or right and
the guide member includes a guide groove which guides
the projection. This arrangement enables the guide ap-
paratus to guide the plate-like object securely by means
of the secondary runner when the plate-like object moves
between the set position and the preparation position.
[0024] Preferably, the secondary runner includes a
running portion which runs in a groove formed in the sec-
ondary rail and a running portion support bracket which
is mounted on the plate-like object to support the running
portion, and the running portion support bracket is pro-
vided with the projection.
[0025] In a case where the plate-like object moves up-
ward or downward while it moves between the set posi-
tion and the preparation position, the guide groove of the
guide member is linearly inclined corresponding to the
displacement of the plate-like object.
[0026] Preferably, the guide member includes a verti-
cal groove continuous with the guide groove. The pro-

jection of the secondary runner is received in the vertical
groove when the plate-like object is in the set position.
This arrangement enables the plate-like object to be se-
curely maintained in the set position.
[0027] In a case where the plate-like object takes the
highest or the lowest position while moving from the set
position to the preparation position, the guide groove in-
cludes a horizontal portion extending in a front and rear
direction and a back end portion extending upward or
downward from a rear end of the horizontal portion. This
arrangement enables the height of the guide member to
be reduced.
[0028] In a case where a plurality of the plate-like ob-
jects are provided, all of the plate-like objects are flush
with each other when they are all in the set position and
arranged side by side with each other. The secondary
runner includes a rail portion which is continuous with
the secondary rail when the plate-like object is in the set
position. This arrangement enables the plate-like object
to move to the non-set position, overlapped with the other
plate-like objects in the set position.

Brief Description of the Drawings

[0029]

FIG. 1 is a front view of a partition incorporating a
guide apparatus for sliding doors according to one
embodiment of the present invention. FIG. 1 (A) il-
lustrates the partition when all the sliding doors are
closed. FIG. 1 (B) illustrates the partition when one
of the sliding doors is pulled to the front from a closed
position to an opening preparation position. FIG 1
(C) illustrates the partition when one of the sliding
doors is in the course of moving from the opening
preparation position to an open position.
FIG. 2 (A) is a vertical sectional view of FIG. 1 (A)
taken along line IIa-IIa. FIG. 2 (B) is a vertical sec-
tional view of FIG. 1 (B) taken along line IIb-IIb.
FIG. 3 (A) is a rear view of the sliding door. FIG. 3
(B) is a side view of the sliding door.
FIG. 4 is an enlarged perspective view of an upper
structure of the guide apparatus.
FIG. 5 is an enlarged front view of the upper structure
of the guide apparatus when the sliding doors are in
the closed position.
FIG. 6 is an enlarged front view of the upper structure
of the guide apparatus when one of the sliding doors
is in the opening preparation position.
FIG. 7 is an enlarged side view of the upper structure
of the guide apparatus. FIG. 7 (A) illustrates the up-
per structure when the sliding door is in the closed
position. FIG. 7 (B) illustrates the upper structure
when the sliding door is in the opening preparation
position.
FIG. 8 is an enlarged side view of a support bracket
mounted on a main body of the guide apparatus.
FIG. 9 is an enlarged vertical sectional view of a ro-
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tatable link of the guide apparatus.
FIG. 10 is an enlarged view of a support bracket
mounted on the sliding door of the guide apparatus.
FIG. 10 (A) is a rear view and FIG. 10 (B) is a side
view of the support bracket.
FIG. 11 is an enlarged plan view of a holding mech-
anism of the rotatable link of the guide apparatus.
FIG. 11 (A) illustrates the holding mechanism when
the rotatable link is in a first rotation position, which
is taken when the sliding door is in the closed posi-
tion. FIG. 11 (B) illustrates the holding mechanism
when the rotatable link is in a second rotation posi-
tion, which is assumed when the sliding door is in
the opening preparation position. FIG. 11 (C) illus-
trates the holding mechanism when the rotatable link
is held in the second rotation position, when the slid-
ing door is moved from the opening preparation po-
sition to the open position.
FIG. 12 is an enlarged exploded plan view of the
holding mechanism showing individual components.
FIG. 13 is a cross-sectional view of a lower structure
of the guide apparatus. FIG. 13 (A) illustrates the
lower structure when the sliding door is in the closed
position. FIG. 13 (B) illustrates the lower structure
when the sliding door is in the opening preparation
position.
FIG. 14 (A) is an enlarged side view of a secondary
rail of the lower structure. FIG. 14 (B) is an enlarged
side view of a guide plate of the lower structure. FIG.
14 (C) is an enlarged side view of a support bracket
of the lower structure.
FIG. 15 is a plan view of the support bracket of the
lower structure.
FIG. 16 is a front view of a second embodiment of
the present invention.
FIG. 17 is a front view of a third embodiment of the
present invention.
FIG. 18 is a front view of a fourth embodiment of the
present invention.
FIG. 19 is a front view of a fifth embodiment of the
present invention.
FIG. 20 is a vertical sectional view of a guide appa-
ratus according to a sixth embodiment of the present
invention. FIG.20 (A) illustrates the guide apparatus
when the sliding door is in the closed position. FIG.
20 (B) illustrates the guide apparatus when the slid-
ing door is in the opening preparation position.
FIG. 21 is a vertical sectional view of a lower structure
of a guide apparatus according to a seventh embod-
iment of the present invention when the sliding door
is in the closed position.
FIG. 22 is a vertical sectional view of the lower struc-
ture of the guide apparatus according to the seventh
embodiment when the sliding door is in the opening
preparation position.
FIG. 23 is a vertical sectional view of the lower struc-
ture of the guide apparatus according to the seventh
embodiment when the sliding door is in the open

position overlapped with one of the other sliding
doors in the closed position.
FIG. 24 is a horizontal sectional view of a holding
mechanism of a rotatable rail used in the seventh
embodiment.
FIG. 25 is a front view of a positioning mechanism
used in the seventh embodiment.
FIG. 26 is a vertical sectional view of an upper struc-
ture of a guide apparatus according to the seventh
embodiment when the sliding door is in the closed
position.
FIG. 27 is a vertical sectional view of the upper struc-
ture of the guide apparatus according to the seventh
embodiment when the sliding door is in the opening
preparation position.
FIG. 28 is a vertical sectional view of the upper struc-
ture of the guide apparatus according to the seventh
embodiment when the sliding door is in the open
position overlapped with one of the other sliding
doors in the closed position.
FIG. 29 is a front view of the upper structure of the
guide apparatus for guiding the sliding door accord-
ing to the seventh embodiment of the present inven-
tion when the sliding door is in the closed position.
FIG. 30 is a front view of the upper structure of the
guide apparatus according to the seventh embodi-
ment when the sliding door is in the opening prepa-
ration position.
FIG. 31 is a vertical sectional view of an upper struc-
ture of a guide apparatus according to an eighth em-
bodiment of the present invention when the sliding
door is in the closed position.
FIG. 32 is a vertical sectional view of the upper struc-
ture of the guide apparatus according to the eighth
embodiment when the sliding door is in the opening
preparation position.
FIG. 33 is a vertical sectional view of a lower structure
of the guide apparatus according to the eighth em-
bodiment when the sliding door is in the closed po-
sition.
FIG. 34 is a vertical sectional view of the lower struc-
ture of the guide apparatus according to the eighth
embodiment when the sliding door is in the opening
preparation position.
FIG. 35 is a horizontal sectional view of a biasing
mechanism used in the eighth embodiment of the
present invention.
FIG. 36 is a developed view of cam surfaces of two
cams of the biasing mechanism.
FIG. 37 is a vertical sectional view of a guide appa-
ratus according to a ninth embodiment when the slid-
ing door is in the closed position.
FIG. 38 is a vertical sectional view of the guide ap-
paratus according to the ninth embodiment of the
present invention when the sliding door is in the
opening preparation position.
FIG. 39 is a front view of an upper structure of the
guide apparatus according to the ninth embodiment
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when the sliding door is in the closed position.
FIG. 40 is a front view of the upper structure of the
guide apparatus according to the ninth embodiment
when the sliding door is in the opening preparation
position.
FIG. 41 is a schematic drawing showing a trajectory
of a slider of a secondary runner while the sliding
door is in the course of moving from the closed po-
sition to the opening preparation position.
FIG. 42 is a schematic drawing showing a trajectory
of a rotation axis of a runner support bracket while
the sliding door is in the course of moving from the
closed position to the opening preparation position.

Best Mode for Carrying Out the Invention

[0030] A first embodiment of the present invention will
now be described with reference to FIGS. 1 to 15. A par-
tition shown in FIG. 1 is portable and used for dividing
space such as in a room. The partition includes a hori-
zontally rectangular frame 1 (main body). Left and right
frame portions 1a, 1b of the frame 1 extends vertically
serving as support columns, with lower ends thereof fixed
on bases (not shown) placed on a floor.
[0031] A horizontally long opening 2 defined by the
frame 1 is closed by a plurality of (four, for example) slid-
ing doors 3 (plate-like objects) arranged side by side with
each other. The sliding doors 3 are composed of vertically
rectangular plates of the same dimensions with pulls 3a
attached on a front surface thereof. The pulls 3a are
grabbed and the sliding door 3 is pulled out of a closed
position (set position) to an opening preparation position
(preparation position) located in front and then moved to
the left or right to be opened. An area of the opening 2
corresponding to each of the sliding doors 3 is referred
to as an opening section 2x. Four opening sections 2x
are continuous. In this embodiment, each of the sliding
doors 3 can move from the left end to the right end of the
frame 1.
[0032] As shown in FIGS. 2 and 3, a support bracket
10 (runner support bracket) is mounted on left and right
ends of an upper edge portion of the sliding door 3. A
support bracket 20 (running portion support bracket) is
mounted at the center of a lower edge portion of the slid-
ing door 3. The support brackets 10, 20 will be described
in details later.
[0033] As shown in FIG. 1, a pair of right and left sup-
port brackets 30 is mounted on an upper surface of an
upper frame portion 1c of the frame 1 (an upper edge
portion of the opening) corresponding to each of the
opening sections 2x. As shown in FIGS. 4 and 5, the
support brackets 30 are located a predetermined dis-
tance inward from the left and right ends of the upper
edge portion of the sliding door 3 in a closed condition.
The support bracket 30 includes a column portion 31 ex-
tending horizontally along the upper frame portion 1c. As
shown in FIG. 8, the column portion 31 is located above
and in front of the upper frame portion 1c. The amount

of projection of the center axis of the column portion 31
from the upper surface of the upper frame portion 1c is
indicated with P and that of the same center axis from
the front surface of the upper frame portion 1c is indicated
with Q.
[0034] As shown in FIGS. 1 and 4, a pipe 35 is laid
between the column portions 31 of each pair of the right
and left support brackets 30 corresponding to each open-
ing section 2x. As best shown in FIGS. 11 and 12, the
outer diameter of the pipe 35 is the same as that of the
column portion 31. The pipe35 is supported at both ends,
each fitted onto a protrusion 31 a formed on an end sur-
face of the column portion 31. The pair of right and left
column portions 31 and the pipe 35 serve as a fixed linear
rail 39 fixed on the frame 1 corresponding to each open-
ing section 2x. An upper surface of the fixed rail 39 serves
as a fixed track 39x (reference numeral 39x is shown
only in FIGS. 4 and 5). Each fixed rail 39 runs along the
full length, except for right and left end portions, of the
upper edge portion of the opening section 2x. Four fixed
rails 39 are arranged in a straight line.
[0035] As shown in FIGS. 4 and 12, an connecting
shaft 40 is laid between the left and right support brackets
30 running parallel to and behind the pipe 35. More spe-
cifically, the support bracket 30 includes a cylindrical por-
tion 32 behind the column portion 31. Inner space of the
cylindrical portion 32 comprises a bearing hole 32a and
a receiving hole 32b formed continuously in an axial di-
rection. The interlock shaft 40 includes an elongated
base portion 40a of circular cross-section and a connec-
tion portion 40b of non-circular cross-section extending
coaxially from opposite ends of the base portion 40a.
Each of opposite end portions of the base portion 40a of
the interlock shaft 40 passes through the bearing hole
32a and the receiving hole 32b of the support bracket 30
and is rotatably supported by bearing in the bearing hole
32a.
[0036] As shown in FIGS. 4, 11 and 12, a rotatable link
50 (rotatable member) is disposed adjacent to the left
and right support brackets 30. The left and right rotatable
links 50 are arranged on the left and right end portions
of the upper edge portion of the opening section 2x. The
connection portions 40b on the left and right of the inter-
lock shaft 40 protrude from the left and right support
brackets 30. Onto the connection portion 40b an engage-
ment hole 50a formed on a basal end portion of the ro-
tatable link 50 is fitted (see FIG. 7). This arrangement
allows the left and right rotatable links 50 to simultane-
ously rotate forward and backward via the interlock shaft
40. A rotation axis of the rotatable link 50 extends hori-
zontally in parallel to the fixed rail 39.
[0037] As shown in FIGS. 4 and 9, the rotatable link
50 has an L-shaped vertical cross-section and has a cy-
lindrical rail portion 51 integrally formed at an end thereof.
The rail portion 51 is of the same outer diameter as, but
shorter in length than the fixed rail 39. The rail portion 51
and the fixed rail 39 are parallel to each other. A circum-
ferential surface of the rail portion 51 comprises an aux-
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iliary track 51x and a supporting surface 51y, adjacent
to each other in a circumferential direction (see FIG. 7).
[0038] The rail portion 51 moves between a first posi-
tion right above the upper frame portion 1c of the frame
1 (shown in FIGS. 4 and 7 (A)) and a second position
located more forward and lower than the first position
(shown in FIG. 7 (B)) while the rotatable link 50 rotates
between a first rotation position and a second rotation
position. When the rail portion 51 is in the first position,
the supporting surface 51y is at the top and when the rail
portion is in the second position, the auxiliary track 51x
is at the top and arranged in a straight line with the fixed
track 39x of the fixed rail 39.
[0039] As shown in FIG. 7, the rotatable link 50 is bi-
ased to the rear by a torsion spring 55 (biasing member)
received in the receiving hole 32b of the support bracket
30 so that the rotatable link 50 is maintained in the first
rotation position. One end of the torsion spring 55 is
caught in a catching groove 32c formed to be continuous
with the receiving hole 32b of the support bracket 30 and
the other end of the torsion spring 55 enters into a catch-
ing groove 50c formed in a side surface of the rotatable
link 50. The catching groove 50c is arc-shaped. An ad-
justment screw 56 is screwed into the rotatable link 50
and a tip of the adjustment screw 56 is abutted with the
other end of the torsion spring 55 so that biasing force
of the torsion spring 55 is adjusted by the amount of
screwing of the adjustment screw 56.
[0040] When the rotatable link 50 is in the second ro-
tation position, it is prohibited from rotating by a holding
mechanism 60 shown in FIGS. 11 and 12. The holding
mechanism 60 is provided in the left rotatable link 50
corresponding to each opening section 2x. More specif-
ically, a catching rod 61 is received in the cylindrical rail
portion 51 of the rotatable link 50. The rotatable link 50
has a receiving recess 50d formed on an upper surface
thereof. In the receiving recess 50d a plate-shaped slider
62 is received in such a manner that it can slide back and
forth. A pressing spring 63 composed of a compression
coil spring is received in the receiving recess 50d as well
and biases the slider 62 to the front. The slider 62 passes
through an elongated hole 51a formed in the rail portion
51 and an elongated hole 61a formed in the catching rod
61 and projects forward of the rail portion 51. A font edge
of the slider 62 is arc-shaped and, as shown in FIG. 11
(A), is to be engaged with a sphere-shaped engagement
surface 10a formed in a rear surface of the support brack-
et 10 of the sliding door 3.
[0041] The catching rod 61 and the slider 62 are con-
nected to each other by means of a cam mechanism 65.
The cam mechanism 65 includes a cam hole 66 formed
in the slider 62 and a follower pin 67 provided on the
catching rod 61 and to be engaged with the cam hole 66.
The cam hole 66 includes a first portion 66a extending
in a front and rear direction and a second portion 66b
extending obliquely backward from an rear end of the
first portion 66a. The follower pin 67 is inserted into an
elongated hole 51b formed in the rail portion 51 and ex-

tending in an axial direction of the rail portion 51. Owing
to this arrangement, the catching rod 61 is allowed to
move in an axial direction while prohibited from rotating.
[0042] Accompanying the movement of the slider 62,
the catching rod 61 moves in the axial direction of the rail
portion 51 and is engaged with or disengaged from the
catching recess 31b formed on an end surface of the
column portion 31 of the support bracket 30. The details
will be described later.
[0043] On an undersurface of a lower frame portion 1d
(lower edge portion of the opening section) of the frame
1, as shown in FIG. 1 (C), a plurality of secondary rails
70 are mounted in a horizontal straight line along the
lower frame portion 1d. The secondary rails 70 are sep-
arated by a gap 71 at the center of each opening section
2x. On each of end surfaces of the secondary rails 70
facing the gap 71, a guide plate 72 (guide member) is
fixed. The secondary rail 70 includes a guide groove 70a
(secondary track) opening at a bottom thereof as shown
in FIG. 14 (A). Both side surfaces of the guide groove
70a are vertical. As shown in FIGS. 13 and 14 (B), the
guide plate 72 includes a cutout 72a of the same shape
as the guide groove 70a of the secondary rail 70. The
cutout 72a is continuous with the guide groove 70a.
[0044] As shown in FIG. 14 (B), a surface of the guide
plate 72 facing the gap 71 serves as a guide surface 72x
which is vertical and perpendicular to the secondary rail
70. The guide surface 72x has a straight groove 72b
(guide groove) inclined downward to the front formed
thereon. A lower end of the inclined groove 72b is con-
tinuous with a short cutout 72c extending vertically. The
cutout 72c is open to a lower edge of the guide plate 72.
The inclined groove 72b is not formed through is not
formed through the guide plate 72 in the thickness direc-
tion in this embodiment, but it may be formed through
the guide plate to form a slit.
[0045] The pair of support brackets 10 mounted on the
left and right end portions of the upper edge portion of
the sliding door 3 will now be described with reference
to FIGS. 2 to 7. The support bracket 10 has a lower portion
thereof fixed on the rear surface of the sliding door 3.
The support bracket 10 has a rail member 11 integrally
formed on a front surface of a center portion thereof. The
rail member 11 is parallel to and of the same length as
the rail portion 51. An upper surface of the rail member
11 serves as an additional track 11x (see FIGS. 4, 5 and
7). On a rear surface of an upper portion of the support
bracket 10, rollers 15, 16 (runners) are rotatably support-
ed at vertically separated locations. An outer circumfer-
ence of the roller 15 includes a fitting groove 15a of
arch-shaped cross section into which the rail portion 51
and the fixed rail 39 can be fitted. The support bracket
10 on the left when viewed from front has the engagement
surface 10a mentioned earlier formed between the rollers
15 and 16 on the rear surface thereof. The support brack-
et 10 on the right does not include the engagement sur-
face 10a.
[0046] The support bracket 20 mounted at the center
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of the lower edge portion of the sliding door 3 will now
be described with reference to FIGS. 13, 14 (C) and 15.
The support bracket 20 includes a vertical, plate-shaped
fixed portion 20a fixed on the rear surface of the sliding
door 3, a horizontal portion 20b extending from a center
of the fixed portion 20a backward in a horizontal direction,
a rising position 20c rising from a rear end of the hori-
zontal portion 20b, a pair of projections 20d projecting to
the left and right from an upper end of the rising portion
20c and a rail portion 20e. The rail portion 20e has a
guide groove 20f of the same shape as the guide groove
70a of the secondary rail 70 formed therein.
[0047] On an upper surface of the horizontal portion
20b of the support bracket 20, a roller 25 (running portion)
having a vertical rotation axis is rotatably mounted. The
support bracket 20 and the roller 25 constitutes a sec-
ondary runner 29.
[0048] Operation of an opening and closing apparatus
as constructed above will now be described. First, the
apparatus in the condition that all of the four opening
sections 2x are closed by the sliding doors 3 as shown
in FIG. 1 (A) will be described. The upper and lower edge
portions of the sliding door 3 abut with the upper frame
portion 1c and the lower frame portion 1d respectively of
the frame 1 or are in the vicinity of them separated by a
slight gap. Front surfaces of all the sliding doors 3 ar-
ranged side by side are located in a single vertical plane,
being flush with each other.
[0049] When the sliding door 3 is in the closed position,
the upper roller 15 of the support bracket 10 rides on the
support surface 51y of the rail portion 51 of the rotatable
link 50, whereby the sliding door 3 is suspendedly sup-
ported by the pair of rotatable links 50. The lower roller
16 abuts with an undersurface of the rail portion 51 or is
opposed to it separated by a slight gap.
[0050] The rotatable link 50 is biased to the rear by a
biasing force of the torsion spring 55, whereby, as shown
in FIGS. 2 (A) and 7 (A), the rail portion 51 of the rotatable
link 50 is maintained at the first position above the upper
frame portion 1c of the frame 1. Backward rotation of the
rotatable link 50 is prohibited by a stopper (not shown)
mounted on the upper frame portion 1c behind the rotat-
able link 50. Alternatively, the backward rotation of the
rotatable link 50 may be prohibited by abutment of the
sliding door 3 against the frame 1.
[0051] When all the sliding doors 3 are closed, as
shown in FIG. 1 (A), the rail member 11 of the support
bracket 10 is arranged in a straight line with the fixed rail
39 fixed on the frame 1. The additional tracks 11x of the
plurality of the rail members 11 and the fixed tracks 39x
of the plurality of the fixed rails 39 constitute a straight
continuous track M (see FIG. 5).
[0052] When the sliding door 3 is in the closed position,
the support bracket 20 mounted at the center of the lower
edge portion of the sliding door 3 is received between a
pair of the guide plates 72. The right and left projections
20d of the support bracket 20 are located near upper
ends of the inclined grooves 72b of the left and right guide

plates 72 facing each other across the gap 71, thereby
prohibiting the lower edge of the sliding door from swing-
ing back and forth. The guide groove 20f of the rail portion
20e of the support bracket 20 is continuous with the cut-
out 72a of the guide plate 72, and the guide groove 20f
is continuous with the guide groove 70a of the secondary
rail 70 via the cutout 72a.
[0053] Opening movement of the sliding door 3 will
now be described taking the sliding door 3 second from
the left as an example. As shown in FIGS. 1 (B), 2 (B),
6 and 7 (B), the pulls 3a are grabbed and the sliding door
3 is pulled out to the opening preparation position located
in the front. When the sliding door 3 is being pulled out,
the rotatable link 50 is rotated forward against the biasing
force of the torsion spring 55 through engagement be-
tween the roller 15 of the sliding door 3 and the rail portion
51 of the rotatable link 50. This makes the rail member
11 of the sliding door 3 comes away from the fixed rail
39. Instead, the rail portion 51 of the rotatable link 50
reaches the second position to form a straight line with
the fixed rail 39. Accompanying rotation of the rotatable
link 50 from the first rotation position to the second rota-
tion position, the auxiliary track 51x replaces the support-
ing surface 51y at the top of the rail portion 51 and sup-
ports the roller 15.
[0054] When one of the sliding doors 3 is in the opening
preparation position, the continuous track M arranged in
one straight line, is composed of the fixed tracks 39x of
the four fixed rails 39, the auxiliary tracks 51x of the two
rail portions 51 supporting the sliding door 3 in the open-
ing preparation position and the additional tracks 11x of
the rail members 11 of the remaining three sliding doors
3. The rotatable link 50 is prohibited from rotating further
forward by a stopper (not shown) mounted on the upper
frame portion 1c in front of the rotation link 50.
[0055] When the sliding door 3 moves from the closed
position to the opening preparation position, being sup-
ported by the rotatable link 50, it is displaced downward.
As the sliding door 3 makes this movement, the support
bracket 20 is guided along the guide surfaces 72x of the
pair of the guide plates 72 and the pair of the left and
right projections 20d of the support brackets 20 moves
diagonally forward along the inclined grooves 72b of the
left and right guide plates up to the cutouts 72c. In this
way, the sliding door 3 can move to the opening prepa-
ration position with the lower edge portion thereof moving
in the stable manner. When the sliding door 3 reaches
the opening preparation position and the projections 20d
of the support brackets 20 are engaged in the cutouts
72c, the roller 25 of the support bracket 20 is located in
a position corresponding to the cutout 72a and the rail
portion 20e of the support bracket 20 comes away from
the secondary rail 70.
[0056] From the opening preparation position, the slid-
ing door 3 is moved to an open position in the left or right.
As the sliding door 3 makes this movement, the roller 15
of the support bracket 10 comes away from the auxiliary
track 51x of the rail portion 51 of the rotatable link 50. As
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shown in FIG. 1 (C), when the sliding door 3 is moved to
the right, the roller 15 of the support bracket 10 on the
right transfers onto the additional track 11x of the rail
member 11 of the support bracket 10 of the sliding door
3 adjacent on the right, then onto the fixed track 39x of
the fixed rail 39. The roller 15 of the support bracket 10
on the left transfers from the auxiliary track 51x of the rail
portion 51 onto the fixed track 39x of the fixed rail 39
adjacent on the right. As is clear from this, the fixed track
39x and the additional track 11x of the sliding door 3 in
the closed condition constitutes a main track 100 for the
sliding door 3 moving to the open position. The fixed rail
39 and the rail member 11 of the sliding door 3 in the
closed position constitute a main rail including the main
track 100.
[0057] The open position of the sliding door 3 in this
specification refers to any position of the sliding door 3
between when the opening section 2x is partially opened
and when the sliding door 3 is entirely overlapped with
one of the other sliding doors at the left or right end.
[0058] When the sliding door 3 moves from the open-
ing preparation position to the open position to the left or
right, the rail portion 51 of the rotatable link 50 stays in a
straight line with the fixed rail 39.
[0059] More specifically, when the sliding door 3 is in
the closed position and the rollers 15 of the left and right
support brackets 10 are engaged with the rail portions
51 of the left and right rotatable links 50, a front edge of
the slider 62 of the holding mechanism 60 disposed on
the rotatable link 50 on the left is, as shown in FIG. 11
(A), abutted with the engagement surface 10a of the sup-
port bracket 10 under the biasing force of the compres-
sion coil spring 63. At this time, the follower pin 67 of the
catching rod 61 is located at a crossing of the first portion
66a and the second portion 66b of the cam hole 66 of
the slider 62 and the catching rod 61 is in a backward
positon where an end surface thereof is generally flush
with an end surface of the rail portion 51.
[0060] Even when the sliding door 3 moves to the
opening preparation position, the holding mechanism 60
is maintained in the above mentioned condition. When
the sliding door 3 moves either to the left or right from
the opening preparation position, as shown in FIG. 11
(B), either a left or right edge portion of the engagement
surface 10a of the support bracket 10 temporarily de-
presses the slider 62 and the follower pin 67 temporarily
reaches a front end of the first position 66a of the cam
hole 66 of the slider 62. When the sliding door 3 moves
further, as shown in FIG. 11 (C), the slider 62 is released
from a pressure of the engagement surface 10a of the
support bracket 10 and projects forward. At the same
time, the follower pin 67 moves relative to the slider 62
along the first portion 66a and the second portion 66b to
a rear end of the second portion 66b. During that time,
the catching rod 61 projects from the end surface of the
rail portion 51 to be fitted into the catching recess 31b of
the column portion 31 of the support bracket 30. As a
result, the rail portion 51 of the left rotatable link 50 is

held coaxial with the fixed rail 39. Since the right rotatable
link 50 is connected with the left rotatable link 50 via the
interlock shaft 40, the rail portion 51 of the right rotatable
link 50 is held coaxial with the fixed rail 39 as well.
[0061] As a result, even if one of the sliding doors 3
moves to the open position, the auxiliary track 51x of the
rotatable link 50 corresponding to that sliding door 3 re-
mains as a part of the continuous track M, and the sliding
door 3 can move freely from one end to the other of the
continuous tack M. A load of the sliding door 3 is sup-
ported by a portion of the continuous track M where the
roller 15 rides on.
[0062] When the sliding door 3 moves from the open-
ing preparation position to the open position to the left or
right, the roller 25 of the support bracket 20 in a lower
portion of the sliding door 3 enters the guide groove 70a
of the secondary rail 70 via the cutout 72a of the guide
plate 72 and runs along the guide groove 70a. When the
sliding door 3 is in the opening preparation position and
in the open position, the support bracket 20 is released
from restriction of the guide plate 72. The roller 25 of the
support bracket 20 moves freely along the rail portions
20e of the support brackets 20 of other sliding doors 3
and the cutouts 72a of the guide plates 72 and the sec-
ondary rails 70.
[0063] The sliding door 3 in the open position can be
returned to the opening preparation position, and then
pushed back to the closed position. Since the rail portion
51 of the rotatable link 50 is held and maintained coaxial
with the fixed rail 39 as mentioned earlier, the roller 15
of the sliding door 3 can ride on the rail portion when the
sliding door 3 moves back to the opening preparation
position. When the sliding door 3 reaches the opening
preparation position, the distal edge of the slider 62 of
the holding mechanism 60 is pushed by the support
bracket 10 to be fitted into the engagement surface 10a,
thereby positioning the sliding door 3 and releasing the
rotatable link 50 from a locked condition by the holding
mechanism 60.
[0064] In a case where more than three sliding doors
3 are provided as in this embodiment, when one of the
sliding doors 3 is in the open position, one of the other
sliding doors 3 can move from the closed position to the
opening preparation position, then from the opening
preparation position to the open position in the same
manner. Therefore, the positions of two of the sliding
doors 3 can be changed.
[0065] According to this embodiment, partitions of a
variety of length can be easily made by using a desired
number of the sliding doors 3, each of the sliding doors
3 accompanying various components, i.e. the support
brackets 10, 20, the rotatable link 50, the support bracket
30, and the pipe 35 as one set. Short secondary rails 70
located on the left and right end of the partition and the
guide plates 72 fixed on these short secondary rails 70
may be omitted. In such a case, the sliding doors 3 on
both ends are guided by a single guide plate 72 while
moving from the closed position to the opening prepara-
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tion position.
[0066] Other embodiments of the present invention will
now be described. Same reference numerals are used
to designate the same or corresponding elements as in
the preceding embodiments and detailed explanations
are omitted for such elements.
[0067] In a second embodiment as shown in FIG. 16,
the fixed rail 39 is mounted not in a middle portion of the
upper edge portion of each opening section 2x, but over
two adjacent opening sections 2x. The pair of support
brackets 10 of each sliding door 3 is mounted not at the
left and right end portions but at locations nearer to the
center of the sliding door3. Left and right rotatable links
of a similar shape to those of the first embodiment are
mounted at locations corresponding to the support brack-
ets 10. Rail portions 51’ (corresponding to the rail portions
51 of the first embodiment) of the left and right rotatable
links and a pipe 151 connected between the rail portions
51’ constitute a long auxiliary track. Rail members 11’
(corresponding to the rail members 11 of the first embod-
iment) of the left and right support brackets 10 and a pipe
111 connected between the rail members 11’ constitute
a long additional track. Except for the above mentioned
features, the second embodiment is of the same con-
struction as the first embodiment. The number of the fixed
rails 39 is smaller in the second embodiment than in the
first embodiment.
[0068] In a third embodiment as shown in FIG. 17, the
fixed rail 39 used in the first and the second embodiments
is not used. Instead, an auxiliary track composed of the
rail portion 51’ and the pipe 151 and an additional track
composed of the rail portion 11’ and the pipe 111 are
generally of the same length as a width of the sliding door
3. In this embodiment, when one of the sliding doors
moves, a main track for the moving sliding door is com-
posed only of the additional tracks of the sliding doors in
the closed condition.
[0069] In a fourth embodiment as shown in FIG. 18,
there is provided an opening and closing apparatus com-
prising one sliding door which may be applicable to a
window of a house. Its basic structure is similar to that
of the first embodiment. The upper and lower frame por-
tions 1c and 1d of the frame 1 surrounding the opening
section 2x, i.e. the window, extend either to the left or
right of the opening section 2x. The fixed rail 39 is ar-
ranged immediately above a part of the upper frame por-
tion 1c defining the opening section 2x as in the first em-
bodiment. A pair of rotatable links is mounted adjacent
to the left and right ends of the fixed rail 39. Above a part
of the upper frame portion 1c extending from the opening
section 2x, another fixed rail 39 is mounted.
[0070] On the lower frame portion 1d, the secondary
rail 70 extending from a middle of the opening section 2x
to a middle of an extended portion of the lower frame
portion 1d is fixed. On both ends of the secondary rail
70, the guide plate 72 is fixed. The sliding door 3 and
other elements mounted on the sliding door 3 are the
same as those of the first embodiment, except that the

additional track is not formed. In this embodiment too,
the sliding door 3 moves in a front and rear direction when
it moves between the closed position and the opening
preparation position. By making the frame 1 closely con-
tact the sliding door 3, airtightness of a house can be
enhanced. A sliding door may be received in a door case
in the open position and the sliding door may be flush
with the door case in the closed position.
[0071] In a fifth embodiment as shown in FIG. 19, there
is also provided an opening and closing apparatus com-
prising one sliding door which may be applicable to a
window of a house. Basic structure of this embodiment
is similar to that of the second embodiment as shown in
FIG. 16.
[0072] In all of the embodiments mentioned above, the
load of the sliding door 3 is supported by the rotatable
link 50 and the fixed rail 39 mounted on the upper frame
portion 1c, the sliding door 3 being suspendedly support-
ed by them. Therefore, elements in the lower edge portion
of the sliding door 3, such as the support bracket 20 and
the secondary rail 70, may be omitted.
[0073] In a sixth embodiment as shown in FIG. 20, the
support brackets 10, 20 mounted on the sliding door 3
and the elements supporting the sliding door 3 are ar-
ranged upside down compared to the first embodiment.
In this embodiment, the load of the sliding door 3 is sup-
ported by the roller 16 of the support bracket 10 fixed on
a lower edge portion of the sliding door 3, the roller 16
riding on the rail portion 51 of the rotatable link 50 or the
fixed rail 39. The roller 16 is provided with a fitting groove
in a circumferrential surface thereof, in which the rail por-
tion 51 is to be fitted. The sliding door 3 moves upward
when it moves from the closed position to the opening
preparation position. Except for the above-mentioned
features, the sixth embodiment is of the same construc-
tion and operation as the first embodiment, and therefore
the explanation thereof will be omitted.
[0074] In the second to fifth embodiments shown in
FIGS. 16 to 19, elements may be arranged upside down.
[0075] A seventh embodiment of the present invention
will now be described with reference to FIGS. 21 to 30.
Lower structure of a sliding door guide apparatus will first
be described with reference to FIGS. 21 to 25. As shown
in FIGS. 21 to 23, on an undersurface of the lower frame
portion 1d, for each opening section 2x, a pair of left and
right support brackets 80 (only one of the pair is shown)
are fixed separated by almost the entire width of the open-
ing section 2x. The support bracket 80 includes a load
receiving portion 80a extending horizontally from a lower
edge. The support brackets 80 of adjacent opening sec-
tions 2x are abutted back to back with each other.
[0076] Between front lower end portions of the pair of
support brackets 80, a rotatable rail 81 (rotatable mem-
ber) made of an extruded material is rotatably supported
via rotation shafts 80b extending horizontally to the left
and right. The rotatable rail 81 is of a wide elongated
plate and includes two flat surfaces 81 a, 81b which are
parallel to each other. The length of the rotatable rail 81
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is generally same as the width of the opening section 2x,
in other words the width of the sliding door 3. The rotat-
able rail 81 is rotatable within an angle range of around
90 degrees between a horizontal down position (first ro-
tation position) in the rear and a standing position (second
rotation position) in the front. The rotatable rail 81 is held
at the horizontal down position by riding on the load re-
ceiving portion 80a of the support bracket 80 with the flat
surface 81a abutting the upper surface of the load re-
ceiving portion 80a.
[0077] The other flat surface 81b of the rotatable rail
81 has a receiving groove 82 formed at a center in a width
direction thereof. The receiving groove 82 has an open-
ing in an upper side thereof when the rotatable rail 81 is
in the horizontal down position. A pair of overhangs 82x
facing each other is formed at an opening edge of the
receiving groove 82. The receiving groove 82 includes a
wide bottom first surface 82a, a narrow second surface
82b and a narrow third surface 83c located at the opposite
sides of the bottom surface 82a, and a fourth surface 82d
on the inner side of the overhand 82x. In this embodiment,
the first surface 82a serves as a supporting surface and
the second surface 82b which is nearer to a rotation cent-
er serves as an auxiliary track. In the flat surface 81b of
the rotatable rail 81, a surface portion near the rotation
shaft 80b serves as an additional track 81x.
[0078] In an edge portion of the rotatable rail 81 on the
rotation shaft 80b side, the rotatable rail 81 has a restric-
tion wall 81y projecting from the additional track 81 and
an engaging portion 81z projecting perpendicular to the
restriction wall 81y in the opposite direction of the addi-
tional track 81x. As shown in FIG. 22, when the rotatable
rail 81 is in the standing position, the rotatable rail 81 is
prevented from falling in the front by abutment of the en-
gaging portion 81z with a front edge of the load receiving
portion 80a.
[0079] When the rotatable rail 81 is in the standing po-
sition, it is prevented from falling in the rear by a holding
mechanism 83 shown in FIG. 24. The holding mechanism
83 is disposed near a free edge portion of the rotatable
rail 81 in one end side in a longitudinal direction of the
rotatable rail 81. The holding mechanism 83 includes a
holder case 83a fitted into the end of the rotatable rail
81, a ball 83b disposed at an opening end of the holder
case 83a, a coil spring 83c received in the holder case
83a and pushes the ball 83b toward a side wall of the
support bracket 80 and a sphere-shaped recess 83d
formed in the side wall of the support bracket 80. When
the rotatable rail 81 is in the standing position, the ball
83b fits into the recess 83d, thereby maintaining the ro-
tatable rail 81 in the standing position.
[0080] The rotatable rail 81 is further provided with a
positioning mechanism 84 shown in FIGS. 21 and 25.
The positioning mechanism 84 positions the sliding door
3 while it moves from the open position to the opening
preparation position. The positioning mechanism 84 in-
cludes a holder 84a of an L-shaped cross-section and a
movable member 84b. A first part of the holder 84a is

fixed to the free edge portion of the rotatable rail 81 with
a fixing member 84e. Between a second part of the holder
84a and the flat surface 81b of the rotatable rail 81, the
movable member 84b is arranged. On the second part
of the holder 84a, a pair of left and right pins 84c is fixed.
[0081] The movable member 84b includes a pair of
elongate holes 84h in the left and right. Each elongate
hole 84h is of a shape of an arc which is a section of a
circle centered at an end of the other elongate hole 84h
(an upper end of the other elongate hole 84h when the
rotatable rail 81 is in the standing position as shown in
FIG. 22). The pins 84c are inserted in the elongate holes
84h. Owing to this arrangement, the movable member
84b is allowed to swing and to move vertically. The mov-
able member 84b includes a hole in a surface thereof
facing the first part of the holder 84a. The hole receives
a coil spring 84d therein. The coil spring 84d biases the
movable member 84b toward a direction away from the
first part of the holder 84a. On a side opposite to a direc-
tion of the first part of the holder 84a, the movable mem-
ber 84b includes an inclined guiding surface 84x in the
left and right and an arc-shaped engagement surface
84y in the middle. Operation of the positioning mecha-
nism 84 will be described later.
[0082] On a rear surface of the lower edge portion of
the sliding door 3, a pair of left and right support brackets
85 are mounted. At a rear end of the support brackets
85, an auxiliary roller 89 is rotatably supported. Between
the pair of support brackets 85, a long support bracket
86 (runner support bracket) having a generally Z-shaped
cross-section is connected with basal end portion thereof
rotatably connected via a rotation shaft 86a. A rotation
axis of the support bracket 86 runs parallel to a rotation
axis of the rotatable rail 81 and extends horizontally to
the left and right. The support bracket 86 includes a first
part 86x in a distal end side and a second part 86y in the
middle, which are orthogonal to each other, and a third
part 86z in a basal end side being parallel to the first part
86x. The support bracket 86 is biased counter-clockwise
by a torsion spring 87 (biasing member). The torsion
spring 87 is coiled around the rotation shaft 86a with one
end thereof being hooked to a pin 87a fixed to the support
bracket 85 and the other end being hooked to the second
part 86y of the support bracket 86.
[0083] On the first part 86x of the support bracket 86,
a disc-shaped roller 88 (runner) is turnably supported via
a support shaft 88x orthogonal to the first part 86x. The
roller 88 is received in the receiving groove 82 of the
rotatable rail 81.
[0084] Upper structure of the guide apparatus accord-
ing to the seventh embodiment will now be described
with reference to FIGS. 26 to 30. Detailed description will
be omitted here since the upper structure of the seventh
embodiment is similar to the lower structure of the first
embodiment and the upper structure of the sixth embod-
iment. A support bracket 120 (running portion support
bracket) is fixed to a rear surface of the right end of an
upper edge portion in the sliding door 3. The support
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bracket 120 includes a vertical fixed portion 120a fixed
on the rear surface of the sliding door 3 and projecting
upward, a horizontal portion 120b projecting horizontally
backward from an upper end of the fixed portion 120a, a
standing portion 120c standing from an rear end of the
horizontal portion 120b and a pair of projections 120d
projecting to the left and right from the upper end of the
standing portion 120c. On a front surface of the fixed
portion 120a of the support bracket 120, a rail portion
120e constituting a part of the support bracket 120 is
fixed. The rail portion 120e has a guide groove 120f
formed therein. The guide groove 120f has a narrow
space 120g formed at an upper portion thereof.
[0085] On an upper surface of the horizontal portion
120b of the support bracket 120, a roller 125 (runner)
having a vertical rotation axis is turnably mounted. The
support bracket 120 and the roller 125 constitute a sec-
ondary runner 129.
[0086] A pair of support brackets 171 are fixed on the
upper surface of the upper frame portion 1c of the frame
1 and located at a right end of each opening section 2x.
A guide plate 172 (guide member) is fixed on each of
opposing surfaces of the support brackets 171 opposing
each other. As best shown in FIG. 27, the guide plate
172 has a straight inclined groove 172b (guide groove)
inclined downward to the front formed on an opposing
surface (guide surface) thereof. An upper end of the in-
clined groove 172b is continuous with a short vertical
groove 172a extending upward, and a lower end of the
inclined groove 172a is continuous with a short cutout
172c extending vertically. The cutout 172c opens to the
lower edge of the guide plate 172.
[0087] For each opening section 2x, a secondary rail
170 is disposed. The secondary rails 170, four in all, ex-
tend in a straight line. The secondary rail 170 is of the
length equal to the width of the sliding door 3 minus a
gap between the pair of the support brackets 171. The
secondary rail 170 is fixed between the support brackets
171. As shown in FIGS. 28, the secondary rail 170 in-
cludes a guide groove 170a (secondary track) which is
open to the bottom. Both side surfaces of the guide
groove 170a are vertical. The guide groove 170a has a
narrow space 170b formed at an upper portion thereof.
The guide groove 170a and the space 170b are of the
same shape as the guide groove 120f and the space
120g of the support bracket 120 of the sliding door 3,
respectively.
[0088] Operation of the guide apparatus according to
the seventh embodiment will now be described. When
all of a plurality of (four, for example) the openings 2x are
closed by corresponding sliding doors 3, the front surface
of the sliding doors 3 are flush with each other as in the
first embodiment.
[0089] When the sliding door 3 is in the closed position,
as shown in FIG. 21, the rotatable rail 81 is in the hori-
zontal down position and the roller 88 is down and re-
ceived in the receiving groove 82 of the rotatable rail 81.
The roller 88 rides on the first surface 82a (supporting

surface) with a side surface thereof abutting the first sur-
face 82a, thereby the weight of the sliding door 3 is sup-
ported. The support bracket 86 is provided with rotation
torque by an elastic force of the torsion spring 87. The
rotation torque biases the sliding door 3 towards the
closed position, thereby maintaining the sliding door 3 in
the closed position.
[0090] When the sliding door 3 is in the closed position,
the additional track 81 x and the restriction wall 81 y of
the rotatable rail 81 and the second and the third parts
86y, 86z of the support bracket 86 define a space 180
for the roller 88 of other sliding doors 3 to run therein.
[0091] When all the sliding doors 3 are in the closed
position, additional tracks 81x of all the rotatable rails 81
are arranged in a straight line constituting a continuous
track.
[0092] On the other hand, as shown in FIGS. 26 and
29, the support bracket 120 mounted on the upper edge
portion of the sliding door 3 is received between a pair
of the guide plates 172 when the sliding door 3 is in the
closed position. The left and right projections 120d of the
support bracket 120 is located in the vertical groove 172a
of the pair of the guide plates 172 and is prohibited from
moving in a front and rear direction. The guide groove
120f of the support bracket 120 is continuous with the
guide groove 170a of the secondary rail 170 via a slight
gap.
[0093] Opening movement of selected one of the slid-
ing doors 3 will now be described. The pulls are grabbed
and the sliding door 3 is pulled out to the opening prep-
aration position located in the front. When the sliding door
3 is being pulled out, the roller 88 of the sliding door 3
engages with the receiving groove 82 of the rotatable rail
81, and thereby the rotatable rail 81 is rotated forward,
taking a vertical standing position. At that time the support
bracket 86 rotates 90 degrees against the torsion spring
87, allowing the roller 88 to stand up. Accompanying the
rotation of the rotatable rail 81, the additional track 81x
of the rotatable rail 81 comes away from the continuous
track, and instead an auxiliary track 82b of the rotatable
rail 81 becomes a part of the continuous track. The roller
88 rides on the auxiliary track 82b of the rotatable rail 81,
with a circumferential surface thereof abutting the auxil-
iary track 82b.
[0094] At a certain point while the sliding door 3 is mov-
ing from the closed position to the opening preparation
position, torque by the weight of the sliding door 3 sur-
passes torque by the torsion spring87, allowing the slid-
ing door 3 to move to the opening preparation position
by its own weight. As shown in FIG. 22, the engaging
portion 81z of the rotatable rail 81 abuts with the load
receiving poirtion 80a of the support bracket 80, thereby
stopping the sliding door 3 at the opening preparation
position.
[0095] When the sliding door 3 moves from the closed
position to the opening preparation position, being sup-
ported by the rotatable rail 81, it is displaced downward.
As the sliding door 3 makes this movement, in the upper
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structure of the guide apparatus, the projection 120d of
the support bracket 120 moves diagonally forward along
the inclined groove 172b of the guide plate 172 up to the
cutout 172c. In this way, the upper edge portion of the
sliding door 3 moves stably while the sliding door 3 moves
to the opening preparation position. When the sliding
door 3 reaches the opening preparation position and the
projection 120d of the support bracket 120 is engaged
with the cutout 172c, the roller 125 of the support bracket
120 is located in a position corresponding to the guide
groove 170a of the secondary rail 170.
[0096] When the sliding door 3 moves from the open-
ing preparation position to the open position in the left or
right, the roller 88 of the support bracket 85 comes away
from the auxiliary track 51x of the rotatable rail 81, and
as shown in FIG. 23, transfers onto the additional track
81x of the adjacent rotatable rail 81 corresponding to the
adjacent sliding door 3. As is clear from this, the additional
track 81x of the sliding door 3 in the closed condition
constitutes a main track for the sliding door 3 moving to
the open position, and the rotatable rails 81 correspond-
ing to the sliding doors 3 in the closed position solely
constitutes the main rail. As shown in FIG. 23, the roller
88 of the sliding door 3 moving to the open position runs
in the space 180 defined by the support bracket 86 of the
sliding door 3 in the closed position and the rotatable rail
81. The auxiliary roller 89 is guided by the restriction wall
81y and the engaging portion 81 z.
[0097] When the sliding door 3 moves to the open po-
sition, as shown in FIG. 28, the roller 125 of the sliding
door 3 runs in the guide groove 170a of the secondary
rail 170 and a guide groove 120f of the support bracket
120 of the sliding door 3 in the closed condition. The
standing portion 120c of the support bracket 120 of the
sliding door 3 moving to the open position moves in the
cutout 172c of the guide plate 172, the space 170b of the
secondary rail 170 and the space 120g of the support
bracket 120 of the sliding door 3 in the closed condition.
[0098] As shown in FIGS 23 and 28, the sliding door
in the open position is overlapped with one of the other
sliding doors 3 in the closed position.
[0099] The rotatable rail 81 left by the sliding door 3
which has moved to the open position is maintained in
the standing condition by the holding mechanism 83 as
described earlier.
[0100] When the sliding door 3 moves back from the
open position to the opening preparation position, it is
positioned by the positioning mechanism 84. To be more
specific, when the sliding door 3 is moved back to the
opening preparation position from the right, for example,
the support shaft 88x of the roller 88 abuts with the in-
clined guiding surface 84x on the right side of the movable
member 84b of the positioning mechanism 84, thereby
inclining the movable member 84b right up. When the
sliding door 3 moves further, the roller 88 engages with
an engagement surface 84y, positioning the sliding door
3 in the opening preparation position.
[0101] When the sliding door 3 is pushed to the rear,

the support bracket 86 and the rotatable rail 81 rotates
90 degrees respectively, going back to the state illustrat-
ed in FIG. 21. To be brought back to the closed position,
the sliding door 3 initially needs to be lifted with a force
equivalent to the weight of the sliding door 3 minus the
biasing force of the torsion spring 87. From a certain
point, however, it reaches automatically to the closed po-
sition by the force of the torsion spring 87.
[0102] Other modes of operation are similar to those
of other embodiments described earlier.
[0103] An eighth embodiment of the present invention
will now be described with reference to FIGS. 31 to 36.
In this embodiment, an upper structure and a lower struc-
ture are similar to those of the seventh embodiment, but
are arranged upside down. The sliding door 3 moves
upward when it moves from the closed position to the
opening preparation position. To ensure this movement,
as shown in FIGS. 33 and 34, the inclined groove 172b
of the guide plate 172 is inclined upward to the front. The
eighth embodiment is different from the seventh embod-
iment in the following points: As shown in FIG. 31, when
the sliding door 3 is in the closed position, the side surface
of the roller 88 in the down position abuts with the fourth
surface 82d of the receiving recess 82. That is, the fourth
surface 82d serves as a supporting surface to support
the roller 88. As shown in FIG. 32, when the sliding door
3 is in the opening preparation position, in the receiving
groove 82 of the rotatable rail 81, the roller 88 in the
standing position rides on the third surface 82c distanced
from the center of rotation. In other words, the third sur-
face 82c serves as an auxiliary track.
[0104] In another feature of this embodiment, the third
part 86z of the support bracket 86 of the sliding door 3
in the closed position serves as an additional track for
other sliding doors 3 moving to the open position.
[0105] In the eighth embodiment, instead of the torsion
spring 87 of the seventh embodiment, a biasing mecha-
nism 200 as shown in FIG. 35 is used to maintain the
sliding door 3 in the closed position. The biasing mech-
anism 200 comprises a pair of cams 201, 202 of cylin-
drical shape, a compression coil spring 203, a shaft 204
and a pair of brackets 205, 206. One of the brackets 205
is fixed on the rear surface of the sliding door 3. One of
the cams 201 is fixed on the bracket 205. The other brack-
et 206 is fixed on the third part 86z of the support bracket
86. A right portion of the shaft 204 is inserted into the
bracket 205 and the cam 201 to be rotatably supported
thereby. The shaft 204 has a key 204a extending in an
axial direction provided on a circumferential surface in a
left portion thereof. The key 204a is inserted into the
bracket 206 and the cam 202 to be non-rotatably sup-
ported thereby. The shaft 204 is arranged on a straight
line with the rotation shaft 86a of the support bracket 86.
[0106] The coil spring 203, disposed between the cam
202 and the bracket 206, biases the cam 202 toward the
cam 201. End surfaces of the cams 201 and 202 opposed
to each other are cam surfaces 201a and 202a as shown
in FIG. 36, abutted with each other forced by the coil
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spring 203. The cam surface 201a of the cam 201 in-
cludes two mountain portions 201 x and the cam surface
202a of the cam 202 includes two mountain portions
202x.
[0107] When the sliding door 3 is in the closed position,
as shown in FIG. 36(A), the mountain portion 202x of the
cam 202 abuts with one of inclined planes of the mountain
portion 201x of the cam 201, thereby converting the force
of the coil spring 203 into rotational torque Fa in one
direction. The rotational torque Fa biases the sliding door
3 to the rear, thereby maintaining the sliding door 3 se-
curely in the closed position.
[0108] When the sliding door 3 is pulled to the front
from the closed position to the opening preparation po-
sition, the support bracket 86 rotates, and consequently
the cam 202 rotates with respect to the cam 201. When
the cam 202 rotates more than predetermined degrees,
20 degrees, for example, the mountain portion 202x rides
over the top of the mountain portion 201x to abut with
the other inclined plane of the mountain portion 201x. As
a result, as shown in FIG. 36 (B), rotational torque Fb in
the opposite direction to when the sliding door 3 is in the
closed position is generated. The rotational torque Fb is
applied to the sliding door 3 to bias the sliding door 3
upward (toward the opening preparation position)
against its weight, thus maintaining the sliding door 3
securely in the opening preparation position.
[0109] A ninth embodiment will now be described with
reference to FIGS. 37 to 42. This embodiment is of a
similar construction to the seventh embodiment shown
in FIGS. 21 to 30. The lower structure of the ninth em-
bodiment is different from that of the seventh embodi-
ment in the following points: As shown in FIG. 37, when
the sliding door 3 is in the closed position and the rotat-
able rail 81 is in the first rotation position, the rotation
shaft 86a of the support bracket 86 is positioned in the
rear with respect to the rotation shaft 80b of the rotatable
rail 81. On the other hand, when the sliding door 3 is in
the opening preparation position and the rotatable rail 81
is in the second rotation position, as shown in FIG. 38,
the rotation shaft 86a of the support bracket 86 is posi-
tioned in the front with respect to the rotation shaft 80b
of the rotatable rail 81. Therefore, as shown in FIG. 42,
while the sliding door 3 moves from the closed position
to the opening preparation position, the rotation shaft 86a
moves along an arc-shaped trajectory with the highest
point reached when the rotation shaft 86a is above the
rotation shaft 80b. This means that an amount of vertical
displacement ∆H’ of the rotation shaft 86a, that is the
difference in height of the rotation shaft 86a between
when it is in the highest point and when it is in the first
rotation position, is smaller an amount of horizontal dis-
placement ∆L of the rotation shaft 86a made during the
movement of the rotational rail 81 from the first rotation
position to the second rotation position. Difference in
height ∆H of the rotation shaft 86a between when it is in
the first rotation position and when it is in the second
rotation position is smaller than ∆H’. The lower edge por-

tion of the sliding door 3 moves along the same trajectory
as the rotation shaft 86a.
[0110] Other differences in the lower structure be-
tween the ninth embodiment and the seventh embodi-
ment are as follows: A stopper 84z is formed on the holder
84a. The stopper 84z abuts with a drooping part 80c of
the support bracket 80, thereby maintaining the rotatable
rail 81 in the standing position. Two torsion springs 301,
302 are coiled around the rotation shaft 86a separately
from each other in an axial direction. The torsion spring
301 shown in FIG. 37 biases the support bracket 86 clock-
wise and the torsion spring 302 shown in FIG. 38 biases
the support bracket 86 counterclockwise. Therefore, be-
fore the sliding door 3 is installed to the main body 1, the
roller 88 is maintained at a neutral position where the
roller 88 is inclined with respcet to the sliding door 3,
making installation work easy.
[0111] The upper structure of the guide apparatus ac-
cording to the ninth embodiment will now be described.
As shown in FIGS. 39 and 40, both end parts of a sec-
ondary rail 400 serve as guide members 401 and the
secondary rail 400 is fixed in the upper edge portion of
the main body 1 via holders 410. At both ends of the
upper edge portion of the main body 1, small guide mem-
bers 402 are fixed by the holders 410. The guide member
402 and the guide member 401 are separated in a left
and right direction opposed to each other and the sec-
ondary rail 400 and the guide member 402 are made of
an extruded material of the same cross-sectional config-
uration.
[0112] As shown in FIGS. 37 and 38, on an opposing
surface of the guide member 401, 402 opposed to each
other, a partition wall portion 403 is cut off to form a guide
groove 405. The guide groove 405 includes a horizontal
portion 405a and a vertical portion 405b (back-end por-
tion) continuing from a rear end of the horizontal portion
405a. A front end of the horizontal portion 405a is slightly
bent down and continues to an opening section 405c. On
an upper surface of the horizontal portion 405a nearer
to the rear end thereof, an arc-shaped recess 405d is
formed.
[0113] On the upper edge portion of the sliding door
3, a support bracket 420 is fixed. The support bracket
420 includes a horizontal portion 421 and the standing
portion 422. On an upper end of the standing portion 422,
a column-shaped slider 425 (running portion) is fixed.
Both end portions of the slider 425 is provided as projec-
tions projecting to the left and right. When the sliding door
3 is located between the closed position and the opening
preparation position, the horizontal portion 421 is located
between the guide members 401 and 402 and the slider
425 is located in the guide groove 405. The support
bracket 420 and the slider 425 constitute a secondary
runner 429.
[0114] Operation of the guide apparatus according to
the ninth embodiment will now be described. As shown
in FIG. 37, when the sliding door 3 is in the closed posi-
tion, the rotatable rail 81 is in the down position and the
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slider 425 is located at the lower end of the vertical portion
405b of the guide groove 405. When the sliding door 3
is pulled to the front to the opening preparation position,
the rotatable rail 81 rotates to stand up, thereby standing
up the roller 88. During the process, the rotation shaft
86a of the support bracket 86 moves along the
arc-shaped trajectory having the highest point in the mid-
dle as mentioned earlier. During this time, the slider 425
moves upward along the vertical portion 405b of the guide
groove 405, then forward along the horizontal portion
405a, then slightly downward to reach the opening sec-
tion 405c. As shown in FIG. 41, amount of horizontal
displacement of the slider 425 is equal to amount of hor-
izontal displacement ∆L of the rotation shaft 86a of the
support bracket 86 in the lower structure and amount of
vertical displacement of the slider 425 is equal to the
difference in height ∆H of the rotation shaft 86a between
when it is in the first rotation position and when it is in the
second rotation position. Since the amount of vertical dis-
placement of the slider 425 ∆H is thus reduced, the height
of the guide members 401 and 402 can be low, thereby
contributing to reduce dimensions of the guide apparatus
as a whole.
[0115] As is clear from the description given above,
the trajectory of the rotation shaft 86a of the support
bracket 86, that is the trajectory of the lower edge portion
of the sliding door 3, is different from a trajectory of the
slider 425, that is a trajectory of the upper edge portion
of the sliding door 3. The difference in the trajectories is
compensated by the slight inclination of the sliding door
3. When the rotation shaft 86a is near the highest point
of the arc-shaped trajectory thereof, inclination of the slid-
ing door 3 is reduced by the entrance of the slider 425
into the recess 405d of the guide groove 405.
[0116] As with the seventh embodiment, when moving
from the opening preparation position to the open posi-
tion, the sliding door 3 rides on the additional track 81x
of the rotatable rail 81 of other sliding doors in the closed
position. In doing so, the slider 425 runs in the opening
section 405c of the secondary rail 400, that is on the
secondary track. The opening section 405c is located
above and is further from the main body 1 than the sup-
port bracket 420 of the sliding door 3 in the closed posi-
tion. Therefore, the support bracket 420 of the sliding
door 3 moving to the open position and the support brack-
et 420 of the sliding door 3 in the closed position do not
interfere with each other.
[0117] The structures of the guide apparatus accord-
ing to the seventh to the ninth embodiment as described
above, may be used for opening and closing a single
sliding door 3. In that case, a rail member having a fixed
track shall be used as a main track.
[0118] All the embodiments mentioned above may be
applicable to an apparatus for opening and closing an
opening section of other structures such as a house, a
closet, furniture and a large refrigerator as well. Opening
sections corresponding to a plurality of sliding doors may
be divided from each other.

[0119] An opening preparation position of a sliding
door may be in the rear of a closed position. In such a
case, the sliding door is pushed to the rear to be moved
to the opening preparation position from the closed po-
sition.
[0120] The continuous track may be in a shape of an
arc having a large curvature. In such a case, it is prefer-
able that a cross-section of the sliding door is in a shape
of an arc matching to the shape of a rail.
[0121] The slider, instead of the roller, may be mounted
on the sliding door as the main runner.
[0122] When applying the present invention to an ap-
paratus for guiding a single sliding door to open and close
a window, the sliding door may be flush with a door case
in a closed position and be received in the door case in
an open position.
[0123] The present invention can be applied not only
to a sliding door for opening and closing an opening sec-
tion, but also to a panel (plate-like object) supported on
a wall surface to guide movement thereof.
[0124] The features of the above mentioned embodi-
ments may be combined as appropriate.

Industrial Applicability

[0125] As set forth above, according to the present in-
vention, a plate-like object can be guided between a set
position and a preparation position, and between the
preparation position and a non-set position in a simple
structure relatively free from failure.

Claims

1. A guide apparatus for guiding a movement of a
plate-like object (3) with respect to a main body (1)
between a set position and a preparation position in
front of or behind said set position, and between said
preparation position and a non-set position to the left
or right of said preparation position, comprising:

(a) a runner (15; 88) mounted on at least one of
upper and lower edge portions of said plate-like
object;
(b) a main rail including a main track (100), said
main track (100) extending to the left and right,
and said main rail supporting said plate-like ob-
ject in said non-set position in such a way that
said runner rides on said main track; and
(c) a rotatable member (50; 81) supported by
said main body so that said rotatable member
can rotate between a first rotation position and
a second rotation position about a rotation axis
extending to the left and right, including a sup-
porting surface (51y; 82a) and an auxiliary track
(51x; 82b), supporting said plate-like object in
said set position in such a way that said runner
rides on said supporting surface when said ro-
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tatable member is in said first rotation position,
and supporting said plate-like object in said
preparation position in such a way that said run-
ner rides on said auxiliary track, which becomes
continuous with said main track, when said ro-
tatable member is in said second rotation posi-
tion.

2. A guide apparatus according to claim 1 wherein:

said main body has an opening (2x) formed
therein, said opening (2x) being closed by said
plate-like object (3) in said set position, and said
opening (2x) being open when said plate-like
object is in said non-set position.

3. A guide apparatus according to claim 1 further com-
prising:

a holding mechanism (60; 83) for holding said
rotatable member in said second rotation posi-
tion.

4. A guide apparatus according to claim 1 wherein:

said rotatable member (50) has a rail portion (51)
formed on a distal edge thereof, said rail portion
having a substantially circular cross-section and
extending parallel to said main track;
said supporting surface (51y) comes to the top
of a circumferential surface of said rail portion
when said rotatable member is in said first rota-
tion position;
said auxiliary track (51x) comes to the top of said
circumferential surface of said rail portion when
said rotatable member is in said second rotation
position; and
said runner (15) includes a fitting groove (15a)
into which said rail portion is to be fitted.

5. A guide apparatus according to claim 4 further com-
prising:

a biasing member (55) for biasing said rotatable
member (50) to said first rotation position and
thus biasing said plate-like object to said set po-
sition.

6. A guide apparatus according to claim 1 or 4 wherein:

a plurality of said plate-like objects are provided;
all of said plate-like objects are flush with each
other when they are all in said set position and
arranged side by side with each other;
each of said plate-like objects is provided with
a rail member (11) including an additional track
(11x) of the same length as said auxiliary track
(51x) of said rotatable member (50); and

said rail member of each one of said plate-like
objects in said set position serves as at least a
part of said main rail for the other of said
plate-like objects.

7. A guide apparatus according to claim 6 wherein:

said main body is provided with a fixed rail (39)
extending to the left and right: and
said main rail comprises said fixed rail and said
rail member (11) of said plate-like object in said
set position.

8. A guide apparatus according to claim 6 wherein:

the length of said rail member of said plate-like
object is generally the same as the width of said
plate-like object; and
said main rail is composed solely of said rail
member of said plate-like object in said set po-
sition.

9. A guide apparatus according to claim 1 wherein:

said rotatable member (81) includes a receiving
groove (82) parallel to said main track;
an inner surface of said receiving groove in-
cludes said supporting surface (82a; 82d) and
said auxiliary track (82b; 82c); and
said runner (88) is received in said receiving
groove when said plate-like object is in said set
position and in said preparation position.

10. A guide apparatus according to claim 9 wherein:

a runner support bracket (86) is rotatably mount-
ed on said plate-like object in such a way that
said runner support bracket can rotate about an-
other rotation axis extending to the left and right;
and
said runner (88) is supported in said runner sup-
port bracket.

11. A guide apparatus according to claim 10 wherein:

said runner (88) is of a disc shape and is turnably
supported in a distal end portion of said runner
support bracket (86), so that said runner lies
down with a side surface thereof abutting said
supporting surface (82a; 82d) of said guide
groove when said rotatable member (81) is in
said first rotation position and said runner stands
up with a circumferential surface thereof abut-
ting said auxiliary track (82b; 82c) when said ro-
tatable member is in said second rotation posi-
tion.

12. A guide apparatus according to claim 10 or 11 where-
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in:

said another rotation axis of said runner support
bracket (86) is located behind said rotation axis
of said rotatable member (81) when said rotat-
able member is in said first rotation position; and
said another rotation axis of said runner support
bracket is located in front of said rotation axis of
said rotatable member when said rotatable
member is in said second rotation position.

13. A guide apparatus according to claim 11 wherein
further comprising:

a biasing member (87) which applies rotation
torque to said runner support bracket (86), there-
by biasing said plate-like object to said set po-
sition.

14. A guide apparatus according to claim 1 or 9 wherein:

a plurality of said plate-like objects are provided;
all of said plate-like objects are flush with each
other when they are all in said set position and
arranged side by side with each other;
a plurality of said rotatable members (81) corre-
spond to said plate-like objects respectively,
each of said rotatable members including an ad-
ditional track (81x) of the same length as said
auxiliary track (82b); and
said additional track of said rotatable member
corresponding to each one of said plate-like ob-
jects serves as at least a part of said main rail
for the other of said plate-like objects when said
rotatable member is in said first rotation position.

15. A guide apparatus according to claim 14 wherein:

said rotatable member (81) is generally of the
same length as said plate-like object; and
said main track is composed solely of said ad-
ditional track (81x) of said rotatable member cor-
responding to said plate-like object in said set
position.

16. A guide apparatus according to claim 1 or 9 wherein:

a plurality of said plate-like objects are provided;
all of said plate-like objects are flush with each
other when they are all in said set position and
arranged side by side with each other;
said runner support bracket (86) is mounted on
each of said plate-like objects;
said runner support bracket includes an addi-
tional track (86z) of the same length as said aux-
iliary track (82c); and
said additional track of said runner support
bracket corresponding to each one of said

plate-like objects serves as at least a part of said
main rail for the other of said plate-like objects
when said rotatable member is in said first rota-
tion position.

17. A guide apparatus according to claim 1 wherein:

said runner (15) is disposed in an upper edge
portion of said plate-like object; and
said plate-like object is suspendedly supported
by said rotatable member (50) when said
plate-like object is in said set position or in said
preparation position.

18. A guide apparatus according to claim 1 wherein:

said runner (15; 88) is disposed in either said
upper or lower edge portion of said plate-like
object and serves as a main runner;
a secondary runner (29; 129; 429) is disposed
in the other of said upper and lower edge por-
tions of said plate-like object; and
further comprising a guide member (72; 172;
401; 402) which guides said secondary runner
when said plate-like object moves between said
set position and said preparation position and a
secondary rail (70; 170; 400) which guides said
secondary runner when said plate-like object
moves between said preparation position and
said non-set position.

19. A guide apparatus according to claim 18 wherein:

said secondary runner (29; 129; 429) includes
a projection (20d; 120d; 425) projecting at least
either to the left or right; and
said guide member (72; 172; 401, 402) includes
a guide groove (72b; 172b; 405) which guides
said projection.

20. A guide apparatus according to claim 19 wherein:

said secondary runner (29; 129) includes a run-
ning portion (25; 125) which runs in a groove
(70a; 17a) formed in said secondary rail (70;
170) and a running portion support bracket (20;
120) which is mounted on said plate-like object
to support said running portion; and
said running portion support bracket is provided
with said projection (20d; 120d).

21. A guide apparatus according to claim 19 wherein:

said plate-like object moves upward or down-
ward while it moves between said set position
and said preparation position; and
said guide groove (72b; 172b) of said guide
member (72; 172) is linearly inclined corre-
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sponding to the displacement of said plate-like
object.

22. A guide apparatus according to claim 21 wherein:

said guide member (172) includes a vertical
groove (172a) continuous with said guide
groove (172b); and
said projection (120d) of said secondary runner
(120) is received in said vertical groove when
said plate-like object is in said set position.

23. A guide apparatus according to claim 19 wherein:

said plate-like object takes the highest or the
lowest position while moving from said set po-
sition to said preparation position; and
said guide groove (405) includes a horizontal
portion (405a) extending in a front and rear di-
rection and a back end portion (405b) extending
upward or downward from a rear end of said
horizontal portion.

24. A guide apparatus according to claim 18 wherein:

a plurality of said plate-like objects are provided;
all of said plate-like objects are flush with each
other when they are all in said set position and
arranged side by side with each other; and
said secondary runner (20; 120) includes a rail
portion (20f; 120f) which is continuous with said
secondary rail (70; 170) when said plate-like ob-
ject is in said set position.
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