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(54)  FITTING

(67)  Afitting includes a movable sash 30 that is pro-
vided so as to be slidable relative to an opening frame
10 by abutting sash rollers 36 of a movable bottom rail
33 on a bottom guide surface 101 of a guide track 100
provided on a bottom frame member 12. The fitting in-
cludes a bottom slide member 40B that is provided on
the movable bottom rail 33 so as to slide in the longitudinal
direction of the movable bottom rail 33 when an operating
handle 50 provided on the movable sash 30 is operated,

13~

OUTDOOR SIDE

\\’ -

INDOOR SIDE

a pulling member 72 that is provided so as to be movable
along the thickness direction of the movable bottom rail
33, and a drive mechanism (71, 74, and 76) that moves
the pulling member 72 in the thickness direction of the
movable bottom rail 33 according to the slide of the bot-
tom slide member 40B. The movable sash 30 is moved
in the thickness direction relative to the opening frame
10 by abutting the pulling member 72 on a thickness-
direction-facing surface of a bottom frame member 12.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to and
incorporates by reference the entire contents of Japa-
nese Patent Application No. 2014-055454 filed in Japan
on March 18, 2014.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0002] The present invention relates to a fitting that is
configured such that a sash slides relative to an opening
frame.

2. Description of the Related Art

[0003] In order to improve water tightness, heat insu-
lating properties, and sound insulating properties of fit-
tings configured such that a sash slides relative to an
opening frame, fittings have been provided in which the
sash obliquely slides immediately before closing so as
to come close to the thickness direction surface of the
opening frame, and rail and stile members of the sash
are pressed on tight materials provided on the opening
frame. In this type of fittings, the rail and stile members
of the sash are apart from or only slightly in contact with
the tight materials when the sash is in a state before
closing. This enables the improvement in the water tight-
ness, the heat insulating properties, and the sound insu-
lating properties when the sash is closed, without in-
creasing an operating force to slide the sash. However,
obliquely sliding the sash to gradually press it on the tight
materials causes the sash and the tight materials to slid-
ingly contacteach other, thereby increasing the operating
force during this operation. In addition, in view of dura-
bility of the tight materials, this is not necessarily a desir-
able solution.

[0004] Hence, fittings have conventionally been pro-
vided in which an oblique guide mechanism is provided
between a sash roller part and a lower frame part of a
sash, and when the sash roller part slides relative to the
lower frame part along a direction parallel to a track, an
effect of the oblique guide mechanism is used to press
the lower frame part on tight materials of an opening
frame by moving the lower frame part in a direction or-
thogonal to the track (refer to Japanese National Publi-
cation of International Patent Application No.
2009-522470, for example).

[0005] However, in the fitting disclosed in Japanese
National Publication of International Patent Application
No. 2009-522470, the sash needs to be configured such
that the sash roller part and the lower frame part can
move relative to each other, resulting in a very complex
structure. In addition, the sash roller part and the lower
frame part support the load of the sash. As a result, mak-
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ing the relative movement between the sash roller part
and the lower frame part requires a large operating force
to be applied. This is also not desirable in terms of oper-
ability. Moreover, moving the lower frame part relative to
the sash roller part in the direction orthogonal to the track
causes a large reaction force to be applied along the axle
of the sash roller part. This may cause a problem in
smooth sliding of the sash, such as generation of rattling
of the axle.

SUMMARY OF THE INVENTION

[0006] Itis an object of the present invention to provide
a fitting that can improve water tightness, heat insulating
properties, and sound insulating properties without caus-
ing structural complexity or problem in the sliding of the
sash.

[0007] According to one aspect of the present inven-
tion, there is provided a fitting in which a sash is provided
slidably along a longitudinal direction of a rail or stile
member by rolling a rolling body provided on the rail or
stile member on a guide surface along a thickness direc-
tion surface of a frame member, the fitting including: a
slide member provided on the rail or stile member and
configured to slide in the longitudinal direction of the rail
or stile member; an operating handle provided on the
sash and configured to slide the slide member relative
to the rail or stile member when operated; a pulling mem-
ber configured to move along a thickness direction of the
rail or stile member; and a drive mechanism configured
to move the pulling member in the thickness direction of
the rail or stile member in accordance with sliding of the
slide member, wherein the sash is configured to be
moved in its thickness direction relative to an opening
frame by abutting the pulling member on a thickness-
direction-facing surface of the frame member.

[0008] According to this aspect of the present inven-
tion, sliding the slide member by operating the operating
handle causes the pulling member to abut on the thick-
ness-direction-facing surface of the frame member, and
thereby moves the sash in the thickness direction thereof
on the guide surface relative to the opening frame. Thus,
the water tightness, the heat insulating properties, and
the sound insulating properties can be improved without
configuring the sash such that a rail or stile member and
the rolling bodies can move relative to each other.
[0009] According to another aspect of the present in-
vention, in the above-described fitting, the sash includes:
an orthogonal rail or stile member disposed in a direction
orthogonal to the rail or stile member; and an orthogonal
slide member configured to slide in a longitudinal direc-
tion of the orthogonal rail or stile member and configured
to slide in conjunction with the slide member, and an or-
thogonal pulling mechanism is interposed between the
orthogonal rail or stile member and a thickness direction
surface of an orthogonal frame member disposed facing
athickness direction surface of the orthogonal rail or stile
member when the sash is closed, the orthogonal pulling
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mechanism moving the orthogonal rail or stile member
in the same direction as that of the rail or stile member
in accordance with sliding of the orthogonal slide mem-
ber.

[0010] According to this aspect of the present inven-
tion, sliding the orthogonal slide member also operates
the orthogonal pulling mechanism interposed between
the orthogonal rail or stile member and the orthogonal
frame member to move the sash in the thickness direc-
tion.

[0011] According to still another aspect of the present
invention, in the above-described fitting, the orthogonal
pulling mechanism includes: an engaging pin projecting
from the orthogonal frame member toward the thickness
direction surface of the orthogonal rail or stile member,
and having a larger outside diameter at a projecting end
thereof than at a base thereof; an engaging inclined sur-
face configured to face the base after the projecting end
of the engaging pin has passed when the sash is closed,
and configured to move the orthogonal frame member
and the orthogonal rail or stile member closer to each
other along the thickness direction by abutting on the
base when the orthogonal slide member has slid; and an
engaging portion configured to face the projecting end
of the engaging pin when the orthogonal frame member
and the orthogonal rail or stile member have moved clos-
er to each other, and configured to restrict the sash from
sliding toward a direction of opening by engaging with
the projecting end.

[0012] According to this aspect of the present inven-
tion, the sash can move in the thickness direction relative
to the opening frame, and can be restricted from sliding
toward the direction of opening.

[0013] According to yet another aspect of the present
invention, in the above-described fitting, the sash in-
cludes: the rolling body on a bottom rail member; a top
guide member on a thickness direction surface of a top
rail member; and a top slide member provided slidably
along a longitudinal direction of the top rail member and
configured to slide in conjunction with the slide member,
a top guide groove having a pair of top guide surfaces
along a sash width direction is formed on a frame member
facing the top rail member, and the sash is provided so
as to be slidable along the longitudinal direction of the
top rail member in a state in which the top guide member
abuts on the top guide surfaces, and the top guide mem-
ber is supported so as to be movable along the thickness
direction relative to the top rail member, and a shift mech-
anism is interposed between the top rail member and the
top guide member, the shift mechanism moving the top
guide member along the thickness direction relative to
the top rail member according to the slide of the top slide
member.

[0014] According to this aspect of the present inven-
tion, sliding the top slide member can move the sash
along the thickness direction by simultaneously pulling
the sash and the opening frame to each other at a plurality
of places thereof.
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[0015] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1 is a perspective view of a fitting as an embod-
iment of the present invention, as viewed from the
indoor side;

FIG. 2 is a transverse sectional view when a sash is
closed in the fitting illustrated in FIG. 1;

FIG. 3 is a transverse sectional view when the sash
is slightly opened in the fitting illustrated in FIG. 1;
FIG. 4 is a transverse sectional view of a state in
which the sash is moved toward the outdoor side in
the closed state in the fitting illustrated in FIG. 1;
FIG. 5 is a vertical sectional view of a portion of a
slidable sash in the fitting illustrated in FIG. 1;

FIG. 6 is a vertical sectional view of a state in which
the slidable sash is moved toward the outdoor side
in the fitting illustrated in FIG. 1;

FIG. 7 is a vertical sectional view of a portion of a
non-slidable sash in the fitting illustrated in FIG. 1;
FIG. 8 is an enlarged sectional view of an operating
handle used on the sash of the fitting illustrated in
FIG. 1;

FIG.9isanenlarged plan view of atop guide member
used on the sash of the fitting illustrated in FIG. 1;
FIG. 10 is a sectional view of the top guide member
illustrated in FIG. 9;

FIG. 11 is a perspective view when the top guide
memberillustrated in FIG. 9isin a projecting attitude;
FIG. 12 is a perspective view when the top guide
member illustrated in FIG. 9 is in a retracted attitude;
FIG. 13 is a plan view when the top guide member
illustrated in FIG. 9 is in the retracted attitude;

FIG. 14 is a vertical sectional view of an essential
part when the top guide member illustrated in FIG.
9 is in the retracted attitude;

FIG. 15 is a plan view of a state in which the top
guide member illustrated in FIG. 9 is moved toward
the outdoor side relative to the sash in the projecting
attitude;

FIG. 16 is a plan view of a state in which the top
guide member illustrated in FIG. 9 is moved toward
the indoor side relative to the sash in the projecting
attitude;

FIG. 17 is a transparent perspective view of the sash
of the fitting illustrated in FIG. 1, as viewed from be-
low;

FIG. 18 is a perspective view of a pulling mechanism
used in thefitting illustrated in FIG. 1, as viewed from
below;
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FIG. 19 is a perspective view of a state in which the
pulling mechanism illustrated in FIG. 18 has operat-
ed, as viewed from below;

FIGS. 20A to 20D are plan views for sequentially
illustrating the operation of the pulling mechanism
illustrated in FIG. 18;

FIG. 21 is an enlarged sectional view of an essential
part of an orthogonal pulling mechanism on the tail
end side used in the fitting illustrated in FIG. 1;
FIG. 22 is an enlarged sectional view of the essential
part of a state in which the orthogonal pulling mech-
anism illustrated in FIG. 21 has operated;

FIG. 23 is an enlarged view of an essential part of
an orthogonal pulling mechanism on the head end
side used in the fitting illustrated in FIG. 1; and
FIG. 24 is an enlarged view of the essential part of
a state in which the orthogonal pulling mechanism
illustrated in FIG. 23 has operated.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0017] The following describes a preferred embodi-
ment of a fitting according to the present invention, with
reference to the accompanying drawings.

[0018] FIG. 1 illustrates the fitting as an embodiment
of the presentinvention. A illustrated in FIGS. 1 to 7, the
fitting illustrated here is what is called a single sliding
window that includes a fixed sash 20 fixed to an opening
frame 10 and a movable sash 30 provided so as to slide
right and left relative to the opening frame 10. The open-
ing frame 10 is made by framing a top frame member
(frame member) 11, a bottom frame member 12, and a
pair of vertical frame members (orthogonal frame mem-
bers) 13 and 14 into four peripheral sides. The present
embodiment uses the opening frame 10 in which each
of the frame members 11, 12, 13, and 14 is, in particular,
made of wood. The fixed sash 20 is made by bonding a
fixed top rail 22, a fixed bottom rail 23, a fixed head end
stile 24, and a fixed tail end stile 25 (orthogonal frame
member) to respective peripheral ends of a fixed multi-
layered planar material 21 having a rectangular outer
shape. The movable sash 30 is made by bonding a mov-
able top rail (top rail or stile member) 32, a movable bot-
tom rail (bottom rail or stile member) 33, a movable head
end stile (orthogonal rail or stile member) 34, and a mov-
able tail end stile (orthogonal rail or stile member) 35 to
respective peripheral ends of a movable multi-layered
planar material 31 having a rectangular outer shape. As
understood from FIG. 1, the fixed sash 20 is formed to
have a larger right-left width than that of the movable
sash 30, and is positioned at a place to the left of the
opening frame 10 when viewed from the indoor side. The
movable sash 30 is positioned at a place on the indoor
side of the fixed sash 20 so as to open and close an inner
opening 15 formed by the opening frame 10 and the fixed
sash 20. In the description below, when the vertical frame
members of the opening frame 10 need to be distin-
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guished from each other, the vertical frame member lo-
cated on the left side in FIG. 1 will be called the "fixed
vertical frame 13", and the vertical frame memberlocated
on the right side in FIG. 1 will be called the "head end
vertical frame 14 (orthogonal frame member)".

Configuration of Fixed Sash 20

[0019] As illustrated in FIGS. 2 and 7, the fixed multi-
layered planar material 21 of the fixed sash 20 is made
by bonding together three fixed glass plates 211, 212,
and 213. The three fixed glass plates 211, 212, and 213
have each a rectangular shape, two of them having the
same outside dimensions as each other, and the remain-
ing one being formed to have smaller vertical and trans-
verse dimensions than those of the other two. In the de-
scription below, for convenience, the fixed glass plates
having larger outside dimensions will be called the "first
fixed glass plate 211" and the "second fixed glass plate
212", and the fixed glass plate having smaller outside
dimensions will be called the "third fixed glass plate 213".
[0020] The first and the second fixed glass plates 211
and 212 are bonded to each other with a spacer member
214 interposed between peripheral ends of the respec-
tive glass plates, and have a heat-insulating space 215
formed therebetween. The third fixed glass plate 213 is
bonded to a surface of the first fixed glass plate 211 with
a spacer member 216 interposed between peripheral
ends of the respective glass plates, and have a heat-
insulating space 217 formed between the first and the
third fixed glass plates 211 and 213. As understood from
FIG. 2, the first fixed glass plate 211 is positioned such
that an end face thereof serving as the tail end with re-
spect to the third fixed glass plate 213 (end face on the
right side in FIG. 2) lies on the same plane as that of the
third fixed glass plate 213, and the other end faces serv-
ing as the head end (on the left side in FIG. 2), the top
end, and the bottom end are in a projecting state from
respective end faces of the third fixed glass plate 213.

[0021] Peripheral ends of the fixed multi-layered planar
material 21 serving as the head end, the top end, and
the bottom end are provided with cover members 218
and an end cover 219. The cover members 218 cover
portions extending from a surface of the first fixed glass
plate 211 to end faces of the first fixed glass plate 211
and end faces of the second fixed glass plate 212. The
cover members 218 used in the present embodiment are
formed of a metal, such as an aluminum alloy, and are
bonded to the surface of the first fixed glass plate 211
with adhesive so as to cover the end faces of the first
fixed glass plate 211 and the end faces of the second
fixed glass plate 212. Respective spaces between the
cover members 218 and the end faces of the first fixed
glass plate 211 and the end faces of the second fixed
glass plate 212 are filled with a sealing material 220. The
end cover 219 covers a portion extending from a surface
of the second fixed glass plate 212 to the end faces of
the first fixed glass plate 211 and the end faces of the
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second fixed glass plate 212 with the cover members
218 interposed between the end cover 219 and the end
faces. The end cover 219 is also formed of a metal, such
as an aluminum alloy, and is provided at ends of the fixed
multi-layered planar material 21 by being bonded to the
cover members 218 with adhesive.

[0022] The fixed top rail 22, the fixed bottom rail 23,
and the fixed head end stile 24 are provided on the fixed
multi-layered planar material 21 so as to cover surfaces
at the respective peripheral ends of the third fixed glass
plate 213 and the surface of the first fixed glass plate 211
projecting from the third fixed glass plate 213. The fixed
tail end stile 25 is provided so as to cover the surface of
the third fixed glass plate 213. These fixed rails and stiles
22,23, 24, and 25 are formed of wood or a resin material.
[0023] The fixed top rail 22, the fixed bottom rail 23,
and the fixed head end stile 24 are formed to have ap-
proximately the same dimension as one another along
the thickness direction thereof, and are bonded to the
surface of the first fixed glass plate 211 in the state of
partially covering the cover members 218. Each of the
fixed top rail 22, the fixed bottom rail 23, and the fixed
head end stile 24 is bonded such that outer peripheral
end faces thereof are located in positions receding from
the end faces of the first fixed glass plate 211. In other
words, the first fixed glass plate 211 projects higher than
the end face of each of the fixed top rail 22, the fixed
bottom rail 23, and the fixed head end stile 24, and is in
a state of fully covering thickness-direction-facing sur-
faces 22a, 23a, and 24a on one side of the fixed top rail
22, the fixed bottom rail 23, and the fixed head end stile
24.

[0024] The fixed tail end stile 25 is formed in a step-
like manner so as to have a dimension along the thick-
ness direction larger on the outer peripheral side than on
the inner peripheral side, and a fixed side facing surface
25ais formed between the outer and the inner peripheral
sides. The dimension along the thickness direction of the
portion on the inner peripheral side of the fixed tail end
stile 25 is set so that the amount of projection from the
third fixed glass plate 213 is approximately equal to those
of the fixed rails 22 and 23 and the other fixed stile 24.
A meeting part cover member 221 is provided at an outer
peripheral end of the fixed tail end stile 25. The meeting
part cover member 221 covers an end face of the fixed
tail end stile 25 and end faces of the three fixed glass
plates 211, 212, and 213, and is formed of a metal, such
as an aluminum alloy.

[0025] The fixed sash 20 configured as described
above is mounted on the opening frame 10 with the fixed
head end stile 24 and the fixed top and bottom rails 22
and 23 interposed therebetween in the state in which the
second fixed glass plate 212 is disposed on the outdoor
side. More specifically, support frame members 16
formed of a metal, such as an aluminum alloy, are pro-
vided on the thickness direction surfaces of portions of
the respective frame members 11, 12, and 13, except
the head end vertical frame 14, where the fixed sash 20
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is to be mounted, and the fixed sash 20 is mounted onto
the opening frame 10 by fixing thereto the frame mem-
bers 11, 12, and 13 corresponding to the individual sup-
port frame members 16. Between the support frame
members 16 and the fixed sash 20, fixed tight materials
17 provided at the respective support frame members 16
are pressed into contact with the cover members 218 of
the fixed sash 20, whereby desired air tightness and wa-
ter tightness are ensured.

Configuration of Movable Sash 30

[0026] Asillustratedin FIGS.2and 5, inthe same man-
ner as in the case of the fixed multi-layered planar ma-
terial 21 of the fixed sash 20, the movable multi-layered
planar material 31 of the movable sash 30 is made by
bonding together three movable glass plates 311, 312,
and 313. The three movable glass plates 311, 312, and
313 have each a rectangular shape, two of them having
the same outside dimensions as each other, and the re-
maining one being formed to have smaller vertical and
transverse dimensions than those of the other two. In the
description below, for convenience, the movable glass
plates having larger outside dimensions will be called the
"first movable glass plate 311" and the "second movable
glass plate 312", and the movable glass plate having
smaller outside dimensions will be called the "third mov-
able glass plate 313".

[0027] While having a differentright-left width from that
of the fixed multi-layered planar material 21 of the fixed
sash 20, the movable multi-layered planar material 31
has the following points in common with the fixed multi-
layered planar material 21 of the fixed sash 20. That is,
the first and the second movable glass plates 311 and
312 have the same outside dimensions as each other,
and have a heat-insulating space 315 formed therebe-
tween by being bonded to each other with a spacer mem-
ber 314 interposed therebetween; the third movable
glass plate 313 has smaller vertical and transverse di-
mensions than those of the first movable glass plate 311,
and has a heat-insulating space 317 formed between the
first movable glass plate 311 and the first movable glass
plate 311 by being bonded to each other with a spacer
member 316 interposed therebetween; and the first mov-
able glass plate 311 is positioned such that an end face
thereof serving as the tail end with respect to the third
movable glass plate 313 (end face on the right side in
FIG. 2) lies on the same plane as that of the third movable
glass plate 313, and the other end faces serving as the
head end (on the left side in FIG. 2), the top end, and the
bottom end are in a projecting state from respective end
faces of the third movable glass plate 313.

[0028] Peripheral ends of the movable multi-layered
planar material 31 serving as the head end, the top end,
and the bottom end are provided with cover members
318. The cover members 318 are formed of a metal, such
as an aluminum alloy, and are bonded with adhesive to
a surface of the first movable glass plate 311 so as to
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cover a portion extending from the surface of the first
movable glass plate 311 to end faces of the first movable
glass plate 311 and end faces of the second movable
glass plate 312. Respective spaces between the cover
members 318 and the end faces of the first movable glass
plate 311 and the end faces of the second movable glass
plate 312 are filled with a sealing material 320.

[0029] The movable top rail 32, the movable bottom
rail 33, and the movable head end stile 34 are provided
on the movable multi-layered planar material 31 so as to
cover surfaces at respective peripheral ends of the third
movable glass plate 313 and the surface of the first mov-
able glass plate 311 projecting from the third movable
glass plate 313. The movable tail end stile 35 is provided
so as to cover a surface at a peripheral end of the third
movable glass plate 313 and end faces of the three mov-
able glass plates 311, 312, and 313. These movable rails
and stiles 32, 33, 34, and 35 are formed of wood or a
resin material in the same manner as in the case of the
fixed rails and stiles 22, 23, 24, and 25.

[0030] The movable top rail 32, the movable bottom
rail 33, and the movable head end stile 34 are formed to
have approximately the same dimension as one another
along the thickness direction thereof, and are bonded to
the surface of the first movable glass plate 311 in the
state of partially covering the cover members 318. Each
of the movable top rail 32, the movable bottom rail 33,
and the movable head end stile 34 is bonded such that
outer peripheral end faces thereof are located in positions
receding from the end faces of the first movable glass
plate 311. In other words, the first movable glass plate
311 projects higher than the end face of each of the mov-
able top rail 32, the movable bottom rail 33, and the mov-
able head end stile 34, and is in a state of fully covering
thickness-direction-facing surfaces 32a, 33a, and 34aon
one side of the movable top rail 32, the movable bottom
rail 33, and the movable head end stile 34.

[0031] Inthe movable tail end stile 35, the portion cov-
ering the surface at the peripheral end of the third mov-
able glass plate 313 is made such that the amount of
projection from the third movable glass plate 313 is ap-
proximately equal to those of the movable rails 32 and
33 and the other movabile stile 34. In the movable tail end
stile 35, the portion covering the end faces of the three
movable glass plates 311, 312, and 313 is made such
that the thickness-direction-facing surface thereof on the
side of the second movable glass plate 312 has a stepped
shape. Specifically, in the movable tail end stile 35, the
thickness-direction-facing surface located on the side of
the second movable glass plate 312 is made to lie, at the
inner peripheral portion thereof, on approximately the
same plane as a surface of the second movable glass
plate 312, and to project, at the outer peripheral portion
thereof, higher than the surface of the second movable
glass plate 312, and a movable side facing surface 35a
is formed between the inner and the outer peripheral por-
tions.

[0032] As illustrated in FIGS. 5 and 17, the movable

10

15

20

25

30

35

40

45

50

55

sash 30 is provided with a plurality of sash rollers (rolling
bodies) 36 atthe movable bottom rail 33. The sashrollers
36 are provided such that the lower peripheral surface
of each thereof projects downward from the lower surface
of the movable bottom rail 33, and when placed on a
guide surface along the horizontal direction, allow the
movable sash 30 to slide along the longitudinal direction
of the movable bottom rail 33 by appropriately rolling. As
understood from FIG. 5, in the present embodiment, the
lower peripheral surface of each of the sash roller 36 lies
above an end face of the first movable glass plate 311
and an end face of the second movable glass plate 312.

Configurations of Slide Members 40 and Operating Han-
dle 50 Provided at Movable Sash 30

[0033] Asillustrated in FIGS. 2, 5 and 8, slide grooves
32b, 33b, 34b, and 35b are formed on the movable top
rail 32, the movable bottom rail 33, the movable head
end stile 34, and the movable tail end stile 35, respec-
tively, of the movable sash 30, and the movable tail end
stile 35 is provided with an operating handle 50.

[0034] The slide grooves 32b, 33b, 34b, and 35b are
empty spaces formed along the longitudinal direction of
the movable rails and stiles 32, 33, 34, and 35, respec-
tively. The slide grooves 32b, 33b, and 34b are formed
on the movable top rail 32, the movable bottom rail 33,
and the movable head end stile 34, respectively, so as
to be open on the thickness direction surface and so as
to be located at a common position along the thickness
direction. In the present embodiment, the slide grooves
32b, 33b, and 34b are formed so that the cover members
318 provided on respective side faces of the first movable
glass plate 311 are exposed. Atthe movable tail end stile
35, the slide groove 35b is formed at a place located on
the outer peripheral side of the end faces of the three
movable glass plates 311, 312, and 313 but on the inner
peripheral side of the movable side facing surface 35a
so as to be open on both upper and lower end faces. The
position of the slide groove 35b along the thickness di-
rection is common with those of the slide grooves 32b,
33b, and 34b formed on the movable rails 32 and 33 and
the other movable stile 34.

[0035] The respective slide grooves 32b, 33b, 34b, and
35b are provided with the respective slide members 40.
The slide members 40 are long members housed in the
slide grooves 32b, 33b, 34b, and 35b so as to be slidable
only along the longitudinal direction of the movable rails
and stiles 32, 33, 34, and 35, respectively, slide members
40 provided on the movable top rail 32, the movable head
end stile 34, and the movable tail end stile 35 are each
obtained by integrally forming a base 41 having a narrow
flat-plate shape with a pair of ribs 42 projecting from both
ends of the base 41 in the orthogonal direction thereto.
The bases 41 are housed in the slide grooves 32b, 33b,
and 34b approximately parallel to the thickness direction
surfaces of the movable rails 32 and 33 and the movable
stile 34. A slide member 40 used in the movable bottom
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rail 33 has a flat-plate shape, and is housed in the slide
groove 35b approximately orthogonally to the lower sur-
face of the movable bottom rail 33. At the movable top
rail 32, the movable bottom rail 33, and the movable head
end stile 34, the cover members 318 exposed to the re-
spective slide grooves 32b, 33b, and 34b abut on the
slide members 40, thus restricting the movement of the
slide members 40 in the direction of moving closer to the
first movable glass plate 311. While not explicitly illus-
trated in any of FIGS. 2, 5 and 8, the slide members 40
provided at the movable rails and stiles 32, 33, 34, and
35 are connected together between respective ends
thereof by flexible power transmission members so as to
slide in a mutually coupled manner. In the description
below, when the slide members 40 need to be distin-
guished from one another, a slide member of the movable
top rail 32 will be called a "top slide member (shift mech-
anism) 40A"; a slide member of the movable bottom rail
33 will be called a "bottom slide member (slide member)
40B"; a slide member of the movable head end stile 34
will be called a"head end slide member (orthogonal slide
member: engaging portion) 40C"; and a slide member of
the movable tail end stile 35 will be called a "tail end slide
member (orthogonal slide member) 40D".

[0036] As illustrated in FIG. 8, the operating handle 50
is rotatably installed in a housing depression 35c¢ provid-
ed on the tail end face of the movable tail end stile 35,
and can move from a state of being housed in the housing
depression 35c of the movable tail end stile 35, as indi-
cated by a solid line in FIG. 8, to a state of projecting from
the housing depression 35c¢ of the movable tail end stile
35, as indicated in FIG. 1 and by chain double-dashed
lines in FIG. 8. The operating handle 50 is linked to the
tail end slide member 40D provided at the movable tail
end stile 35, and can slide all the slide members 40 via
the tail end slide member 40D by being operated so as
to rotate around the shaft center of a support shaft 51.
The present embodiment is configured such that operat-
ing the operating handle 50 in the direction of housing it
in the housing depression 35c causes the tail end slide
member 40D to slide upward, which in turn causes the
top slide member 40A to slide toward the head end, the
head end slide member 40C to slide downward, and the
bottom slide member 40B to slide toward the tail end. In
contrast, operating the operating handle 50 in the direc-
tion of projecting it from the housing depression 35c caus-
es the tail end slide member 40D to slide downward,
which in turn causes the top slide member 40A to slide
toward the tail end, the head end slide member 40C to
slide upward, and the bottom slide member 40B to slide
toward the head end.

[0037] While not explicitly illustrated in FIG. 8, an urg-
ing unit that urges the operating handle 50 toward the
state of projecting from the housing depression 35c is
interposed between the operating handle 50 and the
movable tail end stile 35. Housing the operating handle
50 in the housing depression 35c¢ against an urging force
of the urging unit (not illustrated) can engage the oper-
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ating handle 50 with a latch 52 provided in the housing
depression 35c¢ so as to place the operating handle 50
in the state of being housed in the housing depression
35c. Releasing the latch 52 causes the urging force of
the urging unit (not illustrated) to project the operating
handle 50 from the housing depression 35c to place the
operating handle 50 in an operable state.

Configurations of Top Guide Member 60 and Shift Mech-
anism Provided at Movable Sash 30

[0038] Asillustrated in FIGS. 5, 9, and 10, a top guide
member 60 is provided at a place located approximately
at the longitudinal center of the movable top rail 32 on
the movable sash 30. The top guide member 60 includes
aguide arm 61 and guide rollers 62 provided atboth ends
of the guide arm 61. The guide arm 61 is a narrow plate-
like member that is long enough to be capable of project-
ing both ends thereof from the respective thickness-di-
rection-facing surfaces of the movable sash 30. The
guide arm 61 has a support pin (shift mechanism) 63 in
a position located approximately at the longitudinal cent-
er thereof, and is rotatably supported at the tip of a sup-
port arm 64 via the support pin 63. The support arm 64
is a long sheet member provided in a space surrounded
by the base 41 and the pair of ribs 42 of the top slide
member 40A in the slide groove 32b formed on the mov-
able top rail 32, and is supported, via the base end there-
of, on the upper surface of the movable top rail 32 by a
mounting screw 65. The support arm 64 is formed to have
a smaller width than the interdistance between the pair
of ribs 42, and the tip thereof can move between the pair
of ribs 42 around the mounting screw 65 serving as an
axial center of the tip.

[0039] The guide arm 61 is supported at the tip of the
support arm 64 in a state of being exposed out of the top
slide member 40A by inserting the support pin 63 through
an upper cam hole (shift mechanism) 43 formed in the
base 41 of the top slide member 40A. The upper cam
hole 43 includes two positioning hole portions 43a and
43b along the longitudinal direction of the top slide mem-
ber 40A and a connecting hole portion 43¢ that connects
the positioning hole portions 43a and 43b to each other.
The two positioning hole portions 43a and 43b and the
connecting hole portion 43c are formed to have a width
approximately equal to the outside diameter of the sup-
port pin 63. As illustrated in FIG. 9, the two positioning
hole portions 43a and 43b are formed in positions dis-
placed from each other in the thickness direction of the
movable sash 30, and the connecting hole portion 43c
is formed in a slanting manner relative to the longitudinal
direction of the top slide member 40A so as to connect
ends of the two positioning hole portions 43a and 43b to
each other. Sliding the top slide member 40A along the
longitudinal direction of the movable top rail 32 changes
the position of the support pin 63 between the two posi-
tioning hole portions 43a and 43b with respect to the up-
per cam hole 43. This moves the guide arm 61 supported
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at the tip of the support arm 64 via the support pin 63
between a position nearer to the second movable glass
plate 312 of the movable multi-layered planar material
31 and a position nearer to the third movable glass plate
313 of the movable multi-layered planar material 31. In
the present embodiment, as illustrated in FIG. 9, the up-
per cam hole 43 is formed such that the positioning hole
portion 43a located on the head end side of the top slide
member 40A is positioned nearer to the second movable
glass plate 312 of the movable multi-layered planar ma-
terial 31 than the positioning hole portion 43b located on
the tail end side of the top slide member 40A, and thereby,
moving the top slide member 40A toward the head end
moves the guide arm 61 nearer to the third movable glass
plate 313 of the movable multi-layered planar material
31 with respect to the movable sash 30.

[0040] The guide rollers 62 are provided at both ends
of the guide arm 61 in a state in which the circumferential
surface of each of the guide rollers 62 projects from the
guide arm 61, with a roller shaft 62a interposed between
the guide roller 62 and the guide arm 61. Each of the
guide rollers 62 can rotate around the roller shaft 62a
disposed parallel to the support pin 63.

Configuration for Changing Attitude of Top Guide Mem-
ber 60 Between Projecting Attitude and Retracted Atti-
tude

[0041] An end of the guide arm 61 is linked to an end
of a regulating arm (a first arm of a regulating member)
66. As illustrated in FIGS. 11 and 12, the regulating arm
66 is rotatably supported, via the base end thereof, at
the tip of an operating arm (a second arm of a regulating
member) 67. The operating arm 67 is a long member
provided on the upper surface of the movable top rail 32,
and is supported on the upper surface of the movable
top rail 32 via two sliding guides 68 so as to be slidable
only along the longitudinal direction of the movable top
rail 32. The operating arm 67 is formed long enough so
that the base end thereof can be projecting from the head
end surface of the movable head end stile 34 by sliding
the operating arm 67 toward the head end.

[0042] As illustrated in FIGS. 9 and 11, when the op-
erating arm 67 slides toward the tail end, the regulating
arm 66 functions to rotate the guide arm 61 so that the
guide arm 61 becomes approximately orthogonal to the
top slide member 40A and is placed in an attitude (pro-
jecting attitude) in which both ends of the guide arm 61
project from the respective thickness-direction-facing
surfaces of the movable sash 30. In this state, the base
end surface of the operating arm 67 approximately coin-
cides with the head end surface of the movable head end
stile 34, and both ends of the guide arm 61 can be kept
projecting from the thickness-direction-facing surfaces
of the movable sash 30 by locking the base end of the
operating arm 67 on a locking member (regulating mem-
ber) 69 provided at the top end of the movable head end
stile 34.
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[0043] When the locking state between the base end
of the operating arm 67 and the locking member 69 is
released and the operating arm 67 slides toward the head
end as illustrated in FIGS. 12 and 13, the guide arm 61
rotates so that the joint between the guide arm 61 and
the regulating arm 66 is pulled toward the operating arm
67. When the operating arm 67 has slid until the base
end projects from the head end surface of the movable
head end stile 34 as illustrated in FIG. 12, the guide arm
61 and the pair of guide rollers 62 are placed in an attitude
(retracted attitude) in which both the guide arm 61 and
the pair of guide rollers 62 are disposed within a width
along the thickness direction of the movable sash 30, as
illustrated in FIGS. 13 and 14.

Configuration of Pulling Mechanism 70

[0044] As illustrated in FIGS. 17 to 19, the movable
bottom rail 33 of the movable sash 30 is provided with a
pulling mechanism 70. The pulling mechanism 70 in-
cludes a base block (drive mechanism) 71 and a pulling
member 72. The base block 71 is installed in a housing
cutout 33c formed on the lower surface of the movable
bottom rail 33. The housing cutout 33c is formed so as
to communicate with the slide groove 33b formed on the
movable bottom rail 33. The base block 71 is connected
to the bottom slide member 40B, and is supported so as
to be slidable along the longitudinal direction of the mov-
able bottom rail 33 by screwing slide screws 73 into the
movable bottom rail 33 through respective elongated
holes 71a formed at both ends of the base block 71. The
pulling member 72 is a flat plate-like member provided
on the lower surface of the base block 71, and is fastened,
through the base end thereof, together with the base
block 71 by one of the slide screws 73 that is screwed
on the tail end side of the movable bottom rail 33. The
pulling member 72 is provided with a lower cam hole
(drive mechanism) 74 and an abutting piece 75. As illus-
trated in FIGS. 20A to 20D, the lower cam hole 74 ap-
proximately linearly extends from the base end side to-
ward the tip side of the pulling member 72, then slopes
in a direction gradually departing from the bottom slide
member 40B, and further, approximately linearly extends
toward the tip. A cam pin 76 extends through the lower
cam hole 74. The cam pin (drive mechanism) 76 is a
cylindrical member provided at the base block 71, and is
formed to have an outside diameter that can be slidably
inserted in the lower cam hole 74. As illustrated in FIGS.
5 and 6, the abutting piece 75 is a flat plate portion that
projects downward from an end of the tip of the pulling
member 72 nearer to the movable glass plate 311. As
understood from FIGS. 5 and 6, the abutting piece 75 is
formed so that the position of the projecting lower end
face thereof projects slightly below the lower peripheral
surface of the sash rollers 36.

[0045] As illustrated in FIGS. 18 and 20A, when the
base block 71 lies nearest to the head end, the pulling
member 72 is disposed such that the cam pin 76 is po-
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sitioned on the tip side of the lower cam hole 74, and the
abutting piece 75 is disposed in a state of abutting on a
cover member 318 of the first movable glass plate 311.
From this state, asillustrated in FIGS. 19 and 20B to 20D,
sliding the base block 71 toward the tail end gradually
moves the cam pin 76 toward the base end of the pulling
member 72 relative to the lower cam hole 74, which in
turn rotates the pulling member 72 around one of the
slide screws 73 serving as an axial center of the pulling
member 72, and moves the tip of the pulling member 72
along the thickness direction of the movable bottom rail
33 in a direction departing from the cover member 318
of the first movable glass plate 311.

Configuration of Opening Frame 10 for Slidably Support-
ing Movable Sash 30

[0046] As illustrated in FIGS. 2 and 5, the opening
frame 10 that slidably supports the movable sash 30 is
provided with a guide track 100 and a slide housing
groove 110 on the bottom frame member 12, and pro-
vided with a top guide groove 120 and a housing portion
130 on the top frame member 11.

[0047] The guide track 100 is a long member provided
on the upper surface of the bottom frame member 12
along the longitudinal direction of the bottom frame mem-
ber 12, and has a bottom guide surface (guide surface)
101 on the upper surface thereof. The bottom guide sur-
face 101 is a flat surface along the upper surface of the
bottom frame member 12, and is formed wide enough
so that the sash rollers 36 can be placed thereon. Both
side portions of the bottom guide surface 101 are provid-
ed with inclined surfaces 102 that are mildly inclined up-
ward in a gradual manner. The inclined surfaces 102
function so that the sash rollers 36 of the movable sash
30 abut on the bottom guide surface 101. A pulling abut-
ment surface 103 for abutting against the abutting piece
75 of the pulling member 72 is formed on a portion located
on the outdoor side of the guide track 100.

[0048] The slide housing groove 110 is a depression
formed at a place on the upper surface of the bottom
frame member 12 on the outdoor side of the guide track
100, and is formed along the longitudinal direction of the
bottom frame member 12. The slide housing groove 110
is used for avoiding the end of the first movable glass
plate 311 and the end of the second movable glass plate
312 that project below the movable bottom rail 33 from
interfering with the bottom frame member 12 when the
sash rollers 36 of the movable sash 30 are placed on the
bottom guide surface 101 of the guide track 100. The
slide housing groove 110 is formed to have a larger width
than the dimension along the thickness direction of the
first and the second movable glass plates 311 and 312.
[0049] The top guide groove 120 is a depression
formed on the lower surface of the top frame member 11
along the longitudinal direction of the top frame member
11, and has a pair of top guide surfaces 121 along the
sash width direction. The top guide surfaces 121 are

10

15

20

25

30

35

40

45

50

55

formed to have a space therebetween that allows the
circumferential surfaces of the guide rollers 62 provided
at the respective ends of the guide arm 61 of the top
guide member 60 to abut on the top guide surfaces 121
when the guide arm 61 is placed in the projecting attitude.
[0050] The housing portion 130 is a depression formed
in the upper surface of the top guide groove 120. The
housing portion 130 is formed to have a size that can
accommodate the two sliding guides 68, the regulating
arm 66, and the operating arm 67 together with the guide
arm 61 and the guide rollers 62 only when the guide arm
61 and the guide rollers 62 of the top guide member 60
are placed in the retracted attitude.

[0051] A head end housing groove 140 is formed in
the thickness direction surface of the head end vertical
frame 14 of the opening frame 10. The head end housing
groove 140 is a depression formed along the longitudinal
direction of the head end vertical frame 14, and is formed
wide enough to be capable of accommodating the head
end of the movable sash 30. A side face located on the
outdoor side of the head end housing groove 140 is lo-
cated on the same plane as that of a thickness-direction-
facing surface facing the indoor side on the fixed tail end
stile 25 of the fixed sash 20.

Operation When Mounting Movable Sash 30 to Opening
Frame 10

[0052] To supportthe movable sash 30 on the opening
frame 10 configured as described above, the operating
arm 67 is first slid toward the head end, and the operating
handle 50 is kept projecting from the housing depression
35c. In this state, the top guide member 60 is kept in the
retracted attitude, so that the movable top rail 32 can be
accommodated in the top guide groove 120 of the top
frame member 11, and the top guide member 60 can be
accommodated in the housing portion 130. The abutting
piece 75 of the pulling member 72 is placed in the state
of abutting on the cover member 318 of the first movable
glass plate 311, so that the first and the second movable
glass plates 311 and 312 of the movable sash 30 can be
easily accommodated in the slide housing groove 110 of
the bottom frame member 12.

[0053] From this state, the movable top rail 32 of the
movable sash 30 is first disposed in the top guide groove
120 of the top frame member 11, and then, the movable
sash 30 is moved up while keeping the state in which the
top guide member 60 in the retracted attitude is housed
in the housing portion 130. Thereafter, the movable sash
30 is moved so that the movable bottom rail 33 comes
close to the bottom frame member 12; the end of the first
movable glass plate 311 and the end of the second mov-
able glass plate 312 are positioned to face the slide hous-
ing groove 110, and the sash rollers 36 provided at the
movable bottom rail 33 are positioned to face the bottom
guide surface 101 of the guide track 100; and the movable
sash 30 is moved downward to place the sash rollers 36
on the bottom guide surface 101. Lastly, the operating
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arm 67 projecting from the head end only needs to be
slid toward the tail end to lock the base end of the oper-
ating arm 67 on the locking member 69 of the movable
head end stile 34.

[0054] In this state, the guide arm 61 of the top guide
member 60 provided at the movable top rail 32 is in the
projecting attitude. As a result, the guide rollers 62 abut
on respective guide surfaces of the top guide groove 120
provided on the top frame member 11, so that the mov-
able top rail 32 is supported on the top frame member
11 so as to be slidable along the longitudinal direction
thereof. The sash rollers 36 provided at the movable bot-
tom rail 33 abut on the bottom guide surface 101 of the
guide track 100 provided on the bottom frame member
12, so that the movable bottom rail 33 is supported on
the bottom frame member 12 so as to be slidable along
the longitudinal direction thereof. As a result, as illustrat-
ed in FIGS. 2 and 3, the inner opening 15 of the opening
frame 10 can be opened and closed by sliding the mov-
able sash 30 relative to the opening frame 10.

[0055] Closing the movable sash 30 relative to the
opening frame 10 arranges the fixed tail end stile 25 of
the fixed sash 20 and the movable tail end stile 35 of the
movable sash 30 side by side along the thickness direc-
tion, as illustrated in FIG. 2. At this time, in the fitting, the
fixed side facing surface 25a provided on the fixed tail
end stile 25 and the movable side facing surface 35a
provided on the movable tail end stile 35 are arranged
facing each other in close positions with a gap held be-
tween the surfaces.

[0056] As understood from FIGS. 2 and 5, movable
tight materials 150 are provided at portions on the top
frame member 11, the bottom frame member 12, and the
head end vertical frame 14 that face peripheral ends of
the second movable glass plate 312 when the movable
sash 30 is closed, and a movable tight material 150 is
provided at a portion on the fixed tail end stile 25 of the
fixed sash 20 that faces a peripheral end of the second
movable glass plate 312 when the movable sash 30 is
closed. When the operating handle 50 is projecting from
the housing depression 35c, each of these movable tight
materials 150 are disposed in a state of being apart from
the surface of the second movable glass plate 312.

Configuration of Tail End Orthogonal Pulling Mechanism
80 Provided Between Fixed Tail End Stile 25 and Mov-
able Tail End Stile 35

[0057] Asillustratedin FIGS. 2, 3, 21 and 22, a tail end
orthogonal pulling mechanism 80 provided between the
fixed tail end stile 25 and the movable tail end stile 35
includes a tail end engaging pin 81 on the fixed tail end
stile 25 and a pulling plate (engaging portion) 82 on the
movable tail end stile 35. As illustrated in FIG. 3, the tail
end engaging pin 81 has a head 81b having a larger
outside diameter at the tip of a shank 81a having a cy-
lindrical shape, and is installed in a projecting manner
from the fixed side facing surface 25a of the fixed tail end
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stile 25 through the shank 81a. The shank 81a of the tail
end engaging pin 81 is provided with a collar member
(base) 83 so as to cover the outer circumference of the
shank 81a. As illustrated in FIGS. 2 and 3, the head 81b
of the tail end engaging pin 81 is provided so as to be
offset from the shank 81a toward the indoor side, so that
only a portion located on the indoor side of the circum-
ferential surface of the collar member 83 projects in a
radial direction. While not explicitly illustrated in either of
FIGS. 2 and 3, the tail end engaging pin 81 is provided
in two positions at an upper portion and a lower portion
of the fixed tail end stile 25. As illustrated in FIG. 2, the
shank 81a of the tail end engaging pin 81 is formed to
have a larger length than that of the gap held between
the fixed side facing surface 25a and the movable side
facing surface 35a of the movable tail end stile 35 that
faces the fixed side facing surface 25a when the movable
sash 30 is closed.

[0058] AsillustratedinFIGS.2,3,21and 22, the pulling
plate 82 is a sheet-like member provided so as to project
from a plate housing groove 35d of the movable tail end
stile 35 and so as to cover the movable side facing surface
35a of the movable tail end stile 35. While not explicitly
illustrated in any of FIGS. 2, 3, 21 and 22, the pulling
plate 82 is provided in two positions at an upper portion
and a lower portion corresponding to the tail end engag-
ing pins 81 of the fixed tail end stile 25. The plate housing
groove 35d is an opening formed so as to communicate
with the slide groove 35b from each thickness-direction-
facing surface in the movabile tail end stile 35 facing the
fixed tail end stile 25. Each of the pulling plates 82 is
connected, at the base end thereof, to the tail end slide
member 40D, and moves up and down relative to the
movable tail end stile 35 by being coupled with the sliding
of the tail end slide member 40D.

[0059] Each of the pulling plates 82 is provided with a
pair of slide rollers 84 and a tail end cam hole 85. The
slide rollers 84 are provided at upper and lower portions
of apart of the pulling plate 82 located in the plate housing
groove 35d, and can each rotate around the shaft center
orthogonal to the movable side facing surface 35a. The
slide rollers 84 abut, at respective circumferential surfac-
es thereof, on a slide plate 86 provided so as to cover
the plate housing groove 35d, and thereby restrict the
pulling plate 82 and the tail end slide member 40D from
moving toward the outdoor side relative to the movable
tail end stile 35.

[0060] As illustrated in FIGS. 21 and 22, the tail end
cam hole 85 is a special-shaped hole formed at a portion
of the pulling plate 82 projecting from the plate housing
groove 35d, and has a tail end pin insertion hole portion
85a at an upper part and a tail end pin engaging hole
portion 85b at a lower part thereof. The tail end pin in-
sertion hole portion 85a is an opening formed to have a
width that allows the head 81b of the tail end engaging
pin 81 provided on the fixed tail end stile 25 to be inserted
therethrough. The tail end pin insertion hole portion 85a
is formed at a position that faces the tail end engaging
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pin 81 of the fixed tail end stile 25 when the tail end slide
member 40D has moved down by projecting the operat-
ing handle 50 from the housing depression 35c. The tail
end pin engaging hole portion 85b is an opening formed
to have a width that allows the collar member 83 of the
tail end engaging pin 81 to be inserted, and prevents the
head 81b from being inserted therethrough. A tail end
inclined guide surface (engaging inclined surface) 85c is
provided at a portion located between the tail end pin
insertion hole portion 85a and the tail end pin engaging
hole portion 85b on an inner wall surface located on the
outdoor side of the tail end cam hole 85. The tail end
inclined guide surface 85c is inclined gradually toward
the outdoor side as the position thereof shifts from the
tail end pin engaging hole portion 85b toward the tail end
pin insertion hole portion 85a. A portion on a movable
facing surface of the movable tail end stile 35 facing the
tail end engaging pin 81 is provided with a tail end de-
pression 35e for accommodating the head 81b of the tail
end engaging pin 81 when the movable sash 30 is closed.

Configuration of Head End Orthogonal Pulling Mecha-
nism 90 Provided Between Head End Vertical Frame 14
and Movable Head End Stile 34

[0061] As illustrated in FIGS. 2, 3, 23, and 24, a head
end orthogonal pulling mechanism 90 provided between
the head end vertical frame 14 and the movable head
end stile 34 includes a head end engaging pin 91 at a
place in the head end housing groove 140 of the head
end vertical frame 14 facing the head end slide member
40C, and has a head end cam hole 92 at the head end
slide member 40C of the movable head end stile 34. In
the same manner as the tail end engaging pin 81, the
head end engaging pin 91 includes a collar member
(base) 93 on the outer circumference of a shank 91a
having a cylindrical shape, and has a head 91b having
a larger outside diameter at the tip of the shank 91ain a
position offset therefrom toward the indoor side. Such
head end engaging pins 91 are installed in a projecting
manner from an upper portion and a lower portion of the
head end housing groove 140 through the shank 91a.
As illustrated in FIG. 2, the shank 91a of the head end
engaging pin 91 is formed to have a larger length than
that of the gap held between the thickness direction sur-
face of the head end housing groove 140 and the head
end surface of the movable head end stile 34 when the
movable sash 30 is closed.

[0062] As illustrated in FIGS. 23 and 24, the head end
cam hole 92 is a special-shaped hole formed in the head
end slide member 40C, and has a head end pin insertion
hole portion 92a at a lower part and a head end pin en-
gaging hole portion 92b at an upper part thereof. The
head end pin insertion hole portion 92a is an opening
formed to have a width that allows the head 91b of the
head end engaging pin 91 provided on the head end ver-
tical frame 14 to be inserted therethrough. The head end
pin insertion hole portion 92a is formed at a position that
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faces the head end engaging pin 91 of the head end
vertical frame 14 when the head end slide member 40C
has moved up by projecting the operating handle 50 from
the housing depression 35c. The head end pin insertion
hole portion 92a is an opening formed to have a width
that allows the collar member 93 of the head end engag-
ing pin 91 to be inserted, and prevents the head 91b from
being inserted therethrough. A head end inclined guide
surface (engaging inclined surface) 92c is provided at a
portion located between the head end pin insertion hole
portion 92a and the head end pin engaging hole portion
92b on an inner wall surface located on the outdoor side
of the head end cam hole 92. The head end inclined guide
surface 92c is inclined gradually toward the outdoor side
as the position thereof shifts from the head end pin en-
gaging hole portion 92b toward the head end pininsertion
hole portion 92a. A portion on the head end surface of
the movable tail end stile 35 facing the head end engag-
ing pin 91 is provided with a head end depression 34e
foraccommodating the head 91b of the head end engag-
ing pin 91 when the movable sash 30 is closed. At por-
tions above and below the head end cam hole 92 in the
head end slide member 40C, elongated holes 45 are
formed along the longitudinal direction of the head end
slide member 40C, and guide screws 44 are screwed in
the respective elongated holes 45. The guide screws 44
are used for preventing the head end slide member 40C
from moving in the thickness direction of the movable
head end stile 34.

Operation of Operating Handle 50 When Operated

[0063] Asdescribed above, while the operating handle
50 is projecting from the housing depression 35c, the
movable tight materials 150 provided on the top and the
bottom frame members 11 and 12 and the head end ver-
tical frame 14 and the movable tight material 150 provid-
ed on the fixed tail end stile 25 of the fixed sash 20 are
all apart from the second movable glass plate 312 of the
movable sash 30, as illustrated in FIGS. 2 and 5. As a
result, this fitting can reduce the operating force for sliding
the movable sash 30 in order to open or close the inner
opening 15 of the opening frame 10.

[0064] While the movable sash 30 is closed, housing
the operating handle 50 in the housing depression 35¢
causes each of the tail end slide member 40D, the top
slide member 40A, the head end slide member 40C, and
the bottom slide member 40B to slide, and, as a result,
presses the movable tight materials 150 into contact with
the four peripheral sides of the second movable glass
plate 312 of the movable sash 30.

[0065] Specifically, operating the operating handle 50
in the direction of housing it in the housing depression
35c causes the tail end slide member 40D to slide up-
ward, and thereby brings the tail end orthogonal pulling
mechanism 80 from the state illustrated in FIG. 21 into
the state illustrated in FIG. 22; thus, the collar member
83 of the tail end engaging pin 81 abuts on the tail end
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inclined guide surface 85c, whereby the movable tail end
stile 35 moves toward the outdoor side relative to the
opening frame 10. This brings the movable tight material
150 provided on the fixed tail end stile 25 into the state
of being pressed into contact with the peripheral end of
the second movable glass plate 312 located on the tail
end side thereof, as illustrated in FIG. 4.

[0066] In the same manner, operating the operating
handle 50 in the direction of housing it in the housing
depression 35c causes the head end slide member 40C
to slide downward, and thereby brings the head end or-
thogonal pulling mechanism 90 from the state illustrated
in FIG. 23 into the state illustrated in FIG. 24; thus, the
collar member 93 of the head end engaging pin 91 abuts
on the head end inclined guide surface 92¢, whereby the
movable head end stile 34 moves toward the outdoor
side relative to the opening frame 10. This brings the
movable tight material 150 provided on the head end
vertical frame 14 into the state of being pressed into con-
tact with the peripheral end of the second movable glass
plate 312 located on the head end side thereof, as illus-
trated in FIG. 4.

[0067] In addition, while the operating handle 50 is
housed in the housing depression 35c¢, the head 81b of
the tail end engaging pin 81 is positioned in the tail end
pin engaging hole portion 85b at the tail end orthogonal
pulling mechanism 80, and the head 91b of the head end
engaging pin 91 is positioned in the head end pin engag-
ing hole portion 92b at the head end orthogonal pulling
mechanism 90. As a result, sliding the movable sash 30
relative to the opening frame 10 in the opening direction
thereof causes the head 81b of the tail end engaging pin
81 to engage with the pulling plate 82, and the head 91b
of the head end engaging pin 91 to engage with the head
end slide member 40C. This can bring the movable sash
30 into a locked state of being restricted from sliding.
[0068] Moreover, operating the operating handle 50 in
the direction of housing it in the housing depression 35c
causes the top slide member 40A to slide toward the
head end, and thereby brings the relation between mov-
able top rail 32 and the top frame member 11 from the
state illustrated in FIG. 15 into the state illustrated in FIG.
16; thus, the top guide member 60 moves toward the
indoor side relative to the movable top rail 32.

[0069] In the top guide member 60 of the movable top
rail 32, both ends of the guide arm 61 are in the state of
abutting on the top guide surfaces 121 of the top guide
groove 120 through the guide rollers 62, thus not being
movable in the thickness direction relative to the top
frame member 11. As a result, moving the top guide
member 60 toward the indoor side relative to the movable
top rail 32 causes the movabile top rail 32 to move toward
the outdoor side relative to the top frame member 11.
This brings the movable tight material 150 provided on
the top frame member 11 into the state of being pressed
into contact with the peripheral end of the second mov-
able glass plate 312 located at the top thereof, as illus-
trated in FIG. 6.
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[0070] Furthermore, operating the operating handle 50
in the direction of housing it in the housing depression
35c causes the bottom slide member 40B to slide toward
the tail end, and thereby brings the relation between the
movable bottom rail 33 and the bottom frame member
12 from the state illustrated in FIG. 20A into the state
illustrated in FIG. 20D, thus, gradually moving the tip of
the pulling member 72 away from the cover member 318
of the first movable glass plate 311.

[0071] Until the abutting piece 75 provided at the tip of
the pulling member 72 abuts against the pulling abutment
surface 103 of the guide track 100, the tip of the pulling
member 72 moves toward the indoor side around one of
the slide screws 73 serving as an axial center of the pull-
ing member 72, as illustrated from FIG. 20A to FIG. 20B.
During this movement, no external force acts on the mov-
able sash 30, so that the movable sash 30 does not move
relative to the opening frame 10. However, the pulling
member 72 is prevented from rotating toward the indoor
side after the abutting piece 75 has abutted against the
pulling abutment surface 103 of the guide track 100. As
a result, further rotation of the pulling member 72 around
the slide screw 73 causes the movable bottom rail 33 to
relatively move toward the outdoor side around a contact
point between the pulling abutment surface 103 and the
abutting piece 75 of the pulling member 72 serving as an
axial center of the movable bottom rail 33. This brings
the movable tight material 150 provided on the bottom
frame member 12 into the state of being pressed into
contact with the peripheral end of the second movable
glass plate 312 located at the bottom thereof, as illustrat-
ed in FIG. 6.

[0072] As a result of the above-described operations,
operating the operating handle 50 in the direction of hous-
ing it in the housing depression 35c brings all the four
peripheral sides of the movable sash 30 into the state of
being pressed into contact with the movable tight mate-
rials 150 provided on the opening frame 10 and the fixed
sash 20. Thus, the water tightness, heat insulating prop-
erties, and sound insulating properties can be improved.
As described above, the movable sash 30 is pressed into
contact with the movable tight materials 150 by operating
the operating handle 50 in the direction of housing it in
the housing depression 35c without involving the sliding
of the movable sash 30. This eliminates the risk of wear
of the movable tight materials 150.

[0073] When the movable sash 30 is to be slid again,
moving the operating handle 50 in the direction of pro-
jecting from the housing depression 35¢c moves the mov-
able rails and stiles 32, 33, 34, and 35 of the movable
sash 30 toward the indoor side, thus bringing the movable
tight materials 150 into the state of being apart from the
second movable glass plate 312. Moving the operating
handle 50 also positions the tail end engaging pin 81 in
the tail end pin insertion hole portion 85a of the tail end
cam hole 85 formed in the pulling plate 82, and positions
the head end engaging pin 91 in the head end pin inser-
tion hole portion 92a of the head end cam hole 92 formed
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in the head end slide member 40C. This enables sliding
ofthe movable sash 30 without applying alarge operating
force.

[0074] During the operation described above, the
movement of the movable sash 30 toward the outdoor
side relative to the opening frame 10 causes a reaction
force thereof to be applied to the respective slide mem-
bers 40, the top guide member 60, and the sash rollers
36. However, according to the above-described fitting,
the cover members 318 are provided at places located
on the outdoor sides of the top, the bottom, and the head
end slide members 40A, 40B, and 40C. As a result, the
cover members 318 prevent the top, the bottom, and the
head end slide members 40A, 40B, and 40C from moving
toward the outdoor side. For the tail end slide member
40D, the slide rollers 84 are provided on the pulling plate
82 connected to the tail end slide member 40D, and abut
on the slide plate 85 provided on the movable tail end
stile 35. As a result, the pulling plate 82, the slide rollers
84, and the slide plate 86 cooperate to prevent the tail
end slide member 40D from moving toward the outdoor
side. As a result of these arrangements, the movement
of the movable sash 30 toward the outdoor side does not
cause a problem such as the slide members 40 being
pressed into contact with the slide grooves 32b, 33b, 34b,
and 35b, and the operating handle 50 can be operated
without requiring a large operating force.

[0075] The top guide member 60 is made such that
both ends of the guide arm 61 are provided with the two
respective guide rollers 62, which in turn abut on the re-
spective top guide surfaces 121 of the top guide groove
120 provided on the top frame member 11. This allows
the guide member 60 to resist the above-mentioned re-
action force without causing a problem in the sliding of
the movable sash 30. Furthermore, the sash rollers 36
are directly supported by the movable bottom rail 33, and
the guide track 100 having the inclined surfaces 102 is
used. As a result, the sash rollers 36 and the movable
sash 30 move toward the outdoor side while slightly mov-
ing upward along one of the inclined surfaces 102, and
hence need not resist the above-mentioned reaction
force. This allows the movable sash 30 to smoothly slide
without causing a problem of applying a large reaction
force to axles of the sash rollers 36.

[0076] In addition, in the fitting described above, the
fixed multi-layered planar material 21 having the two lay-
ers of heat-insulating spaces 215 and 217 is used in the
fixed sash 20, and the movable multi-layered planar ma-
terial 31 having the two layers of heat-insulating spaces
315 and 317 is used in the movable sash 30. Moreover,
as illustrated in FIGS. 4 and 6, the first glass plates 211
and 311 cover the thickness-direction-facing surfaces lo-
cated on the outdoor sides of the head end stiles 24 and
34, the top rails 22 and 32, and the bottom rails 23 and
24 of the sashes 20 and 30, respectively. As a result, the
heat-insulating spaces 215 and 315 lie between the sec-
ond glass plates 212 and 312, respectively, and the thick-
ness-direction-facing surfaces. This prevents the head
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end stiles 24 and 34, the top rails 22 and 32, and the
bottom rails 23 and 24 from acting as heat bridges be-
tween the outdoor space and the indoor space, which is
very advantageous in terms of the heat insulating prop-
erties. Furthermore, the third glass plates 213 and 313
located on the indoor side are formed to have smaller
vertical and transverse dimensions than those of the first
glass plates 211 and 311. This can prevent a problem of
increase in the dimension in the thickness direction when
the first glass plates 211 and 311 and the second glass
plates 212 and 312 cover the thickness-direction-facing
surfaces on the outdoor side. While the meeting part cov-
er member 221 is provided at the outer peripheral end
of the fixed tail end stile 25 so as to cover the end face
of the fixed tail end stile 25 and the end faces of the three
fixed glass plates 211, 212, and 213, the meeting part
cover member 221 is unlikely to act as a heat bridge to
impair the heat insulating properties because the mova-
ble tail end stile 35 of the movable sash 30 is disposed
on the indoor side. While a stile having a portion covering
the end faces of the three movable glass plates 311, 312,
and 313 is used as the movable tail end stile 35, the
movable tail end stile 35 is unlikely to act as a heat bridge
to impair the heat insulating properties because the fixed
tail end stile 25 of the fixed sash 20 is disposed on the
outdoor side.

[0077] While the embodiment described above illus-
trates the single sliding window, the embodiment can be
applied to, for example, a double sliding window, provid-
ed that a sash or sashes slides or slide relative to an
opening frame. While the multi-layered glass is used as
the planar material, the planar material need not be multi-
layered.

[0078] Inthe embodimentdescribedabove, the tailend
orthogonal pulling mechanism 80 is provided between
the movable tail end stile 35 of the movable sash 30 and
the fixed vertical frame 13, and the head end orthogonal
pulling mechanism 90 is provided between the movable
head end stile 34 and the head end vertical frame 14.
However, the present invention need not provide the two
orthogonal pulling mechanisms, but only needs to pro-
vide one of them.

[0079] According to the embodiment of the present in-
vention, sliding a slide member by operating the operat-
ing handle causes the pulling member to abut on the
thickness-direction-facing surface of a frame member,
and thereby moves the entire sash in the thickness di-
rection thereof on the guide surface relative to the open-
ing frame. This eliminates the necessity of configuring
the sash such that a rail or stile member and the rolling
bodies can move relative to each other. Thus, the water
tightness, the heat insulating properties, and the sound
insulating properties can be improved without causing
the structural complexity or causing a large reaction force
to be applied to the part supporting the rolling bodies.
[0080] Although the invention has been described with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are notto be thus limited
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but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the basic teaching
herein set forth.

Claims

1. Afitting in which a sash is provided slidably along a
longitudinal direction of a rail or stile member by roll-
ing arolling body provided on the rail or stile member
on a guide surface along a thickness direction sur-
face of a frame member, the fitting comprising:

a slide member provided on the rail or stile mem-
ber and configured to slide in the longitudinal
direction of the rail or stile member;

an operating handle provided on the sash and
configured to slide the slide member relative to
the rail or stile member when operated;

a pulling member configured to move along a
thickness direction of the rail or stile member;
and

a drive mechanism configured to move the pull-
ing member in the thickness direction of the rail
or stile member in accordance with sliding of the
slide member, wherein

the sash is configured to be moved in its thick-
ness direction relative to an opening frame by
abutting the pulling member on a thickness-di-
rection-facing surface of the frame member.

2. The fitting according to claim 1, wherein
the sash includes:

an orthogonal rail or stile member disposed in a
direction orthogonal to the rail or stile member;
and

an orthogonal slide member configured to slide
in a longitudinal direction of the orthogonal rail
or stile member and configured to slide in con-
junction with the slide member, and

an orthogonal pulling mechanism is interposed
between the orthogonal rail or stile member and
a thickness direction surface of an orthogonal
frame member disposed facing a thickness di-
rection surface of the orthogonal rail or stile
member when the sashiis closed, the orthogonal
pulling mechanism moving the orthogonal rail or
stile member in the same direction as that of the
rail or stile member in accordance with sliding
of the orthogonal slide member.

3. The fitting according to claim 2, wherein
the orthogonal pulling mechanism includes:

an engaging pin projecting from the orthogonal
frame member toward the thickness direction
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surface of the orthogonal rail or stile member,
and having a larger outside diameter at a pro-
jecting end thereof than at a base thereof;

an engaging inclined surface configured to face
the base after the projecting end of the engaging
pin has passed when the sash is closed, and
configured to move the orthogonal frame mem-
ber and the orthogonal rail or stile member clos-
er to each other along the thickness direction by
abutting on the base when the orthogonal slide
member has slid; and

an engaging portion configured to face the pro-
jecting end of the engaging pin when the orthog-
onal frame member and the orthogonal rail or
stile member have moved closer to each other,
and configured to restrict the sash from sliding
toward a direction of opening by engaging with
the projecting end.

4. The fitting according to claim 1, wherein

the sash includes:

the rolling body on a bottom rail member;

atop guide member on a thickness direction sur-
face of a top rail member; and

a top slide member provided slidably along a
longitudinal direction of the top rail member and
configured to slide in conjunction with the slide
member,

atop guide groove having a pair of top guide surfaces
along a sash width direction is formed on a frame
member facing the top rail member, and the sash is
provided so as to be slidable along the longitudinal
direction of the top rail member in a state in which
the top guide member abuts on the top guide sur-
faces, and

the top guide member is supported so as to be mov-
able along the thickness direction relative to the top
rail member, and a shift mechanism is interposed
between the top rail member and the top guide mem-
ber, the shift mechanism moving the top guide mem-
ber along the thickness direction relative to the top
rail member according to the slide of the top slide
member.
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