
THERMAL INSULATING WINDOW FOR APPLICATION IN CURTAIN WALLS The present
invention relates to a thermal insulating window for curtain walls in which
the heat insulation characteristics thereof are not lowered as a whole. The
heat insulation capacity of a curtain wall has a considerable effect on the
efficiency of air conditioning. In effect, in some building structures
where the room has a window, the ability of the walls to ensure thermal
insulation for the room is largely dependent on the structure of the
window. Consequently, 10   high demand has been placed on the development
of an effective thermal insulating window of a design or structure that
enables the window to be constructed into the wall of the room without
diminishing the heat insulation capacity of the wall as well as the room as
a whole. German Patent Public Disclosure No. 2855022 is the closest prior
art to the present invention. Fig. 3 is a horizontal cross sectional view
of the heat insulating window for a curtain wall in accordance with the
above 2    German Patent Public Disclosure No. 2855022.  A heat insulating
window "lb" is adiabatically mounted to a    2 column member "a" of the
building by means of a thermal 



insulating window framework "c" inserted and fixed to the vertical member
"a", the window "lb" including a window body "d" mounted to the thermal
insulating window 5    framework "c" so that it is capable of opening and
closing. The thermal insulating window framework ."c" comprises an internal
framework member "e" secured to the room side member of the vertical member
of the building and an 1O   external framework member "g" connected to the
internal framework member "e" by means of a pair of thermal insulating
members "f". "f". The thermal insulating window body "d" comprises an
internal window casing "h" mounted to the internal framework member "e" and
capable of opening and closing, and an external window casing "j" connected
to the internal window casing "h" through a pair of thermal insulating
member "i", "i". A sealing member "k" is provided between the insulating
thermal window framework 20   "c" and the window body "d" so that a thermal
insulating space is defined therebetween. Therefore, in the conventional
thermal insulating window, thermal insulation at the thermal insulating
window itself and the space between the thermal 25  insulating window
framework "c" and window body "d" is    3 



efficiently carried out through one or more of the thermal insulating
members or thermal insulating space. However, this conventional thermal
insulating window has some disadvantage in that thermal insulation of the
window body "d" itself, particularly at the junction of the glass and
window casing, is not sufficient. Thus, in the conventional thermal
insulating window a large quantity of heat can be transferred through the
window casing because the outside portion of the internal 10   window
casing "h" is in contact with a batten "1" which is open to outdoor air.
This construction leads to poor thermal insulation at this point. Further,
the external window casing "j" in the conventional thermal insulating
window, connected to the internal window casing "h" 1S   through the pair
of thermal insulating members "i", 'ill does not function sufficiently as a
thermal insulating member so that the total cost for manufacturing the
thermal insulating window is increased in proportion to the increased
members. 2O   According to the present invention there is provided a
thermal insulating window for application in curtain walls in which outer
skeleton members are connected to room side skeleton members of framed
vertical members and horizontal members via thermal insulating members, 25
said window comprising, a thermal insulating window framework having
internal framework members supported by the room side  



4 skeleton members of the curtain walls and external framework members
connected to the internal framework members by means of thermal insulating
connecting members; and a window body having a window casing so mounted to
the internal framework members of the thermal insulating window framework
as to be capable of opening and closing and glazing supported at its
periphery on the window casing; 10         said window being characterized
in that it further includes a first sealing member consisting of a thermal
insulating member which is adapted to cover the whole of the outer surface
of the window casing and to be in contact with the outer upper portion of
the external framework member whereby thermal insulation is provided at the
junction of the window casing and the panel member and a thermal insulating
space is defined.between the thermal insulating window framework and the
window body, a second sealing member extending so as to be in contact with
one of said thermal insulating connecting members and also in contact with
the first sealing member, so that a second thermal insulating space is
defined by the second sealing member, one of said thermal insulating
connecting members, part of a said 



internal framework member and part of the window casing. It is believed to
be possible by means of the present    5 invention to provide a thermal
insulating window for application in curtain walls with high efficiency in
thermal insulation. It is also believed possible by means of the present
invention to provide a thermal insulating window for application in curtain
walls with low manufacturing cost. It is furthermore believed possible by
means of the present invention to provide a thermal insulating window for
application in curtain walls with high constructional strength at the area
of the thermal insulating window. The invention will now be described by
way of example with reference to Figs. 1 and 2 of the drawings in which
like reference numerals are used for the same parts as shown in different
Figures.  In the drawings:- Fig. 1 is a front elevational view of a unit
curtain wall as seen from the room side showing the thermal insulating
window in accordance with the present invention mounted therein; Fig. 2 is
a cross sectional view of the thermal insulating window in accordance with
the present invention taken along line Il-II of Fig 1; and 



Fig. 3 (already referred to) is a horizontal cross sectional view of the
thermal insulating window in 25  accordance with the prior art.    6 Fig. 1
is a front elevational view of a unit curtain wall as seen from the room
side showing a thermal insulating window in accordance with the present
invention mounted therein. Each of the unit curtain 5     walls 2 is
assembled by securing an external skeleton member constituting a batten 5
to an internal skeleton member of four sides consisting of vertical members
3 and horizontal members 4 with thermal insulating material therebetween.
10         Fig. 2 is a cross sectional view taken along the line II-II of
Fig. 1 showing the area where the thermal insulating window is mounted in
the unit curtain wall 2. In the preferred embodiment shown, the thermal
insulating window is of the type which can be opened by 15   tilting it
inwardly towards the room.  This thermal insulating window is of the type
in which window casing 13, being four-sided and comprising (vertical)
stiles and (horizontal) rails, is mounted to a thermal insulating
four-sided window framework of four framework 20   members having the same
cross sections.  In Fig. 2, only one of the four sides is shown. 



Although in the preferred embodiment the lower rail is mounted to the lower
internal framework member 9 of the window framework, in the case of a
differently opening 25   window the window casing 13 would be attached to
the window framework at some other place.    7 As described above, in the
unit curtain wall 2  the edge of a sheet member 8, made of insulating
material, and another thermal insulating material 6 in block or belt-like
configuration are interposed between the 5    horizontal internal skeleton
members 4 and the battens 5 constituting the external skeleton members,
with screws 7 securing them together to provide a thermal insulating
curtain wall.  The vertical members 3 and the horizontal members 4 may be
formed with hollow members so as to 1O    define an air or heat transfer
medium passage such that the curtain wall itself provides an air
conditioning surface by circulating water or air constituting a heat
transfer medium through said passage. The thermal insulating window
framework consists of separate internal framework members 9 and external
framework members 10, the internal framework members 9 and the external
framework members 10 being connected to each other by means of connecting
members 11 made of strengthened thermal insulating material to provide a 



20   heat insulating window.  In this particular embodiment, double glazing
12 having a thermal insulating space incorporated therein to provide high
thermal insulation effect is used.  The lower rail of the window casing 13
is connected to the lower internal framework member 9 25  through hinge 14
so that the window casing 13 can be tilted in relation to the window
framework so as to open the window on the room side. The window casing 13
is    8 provided withan outer vertical flange 13' on the side opposite to
the room thereof. The whole of the outer sufaces of the outer vertical
flange 13' (and hence the whole of the outer surface of the window casing
13) is covered by a sealing member 15 which serves as a thermal insulating
material for the same, insulating the window casing 13, including flange
13', from the outer pane of the double glazing 6 and from the external
framework. member 10 as shown.  The sealing member 15 is adapted to be in
contact with the outer pane of the double glazing 12 as well as the with
the vertical extension 10 of the external framework member 10 so that a
first thermal insulating space is defined between the thermal insulating
window framework and the window casing 13.  A second sealing member 16 may
be located at the junction of the external framework member 10 and the
strengthened 



connecting members 11 so as to come into contact with the first sealing
member 15.  The above-mentioned first thermal insulating space is defined
by the vertical extension 10', the first sealing member 15 and the second
sealing member 16. A second thermal insulating space is defined by the
second sealing member 16, the upper one of the two connecting members 11.
the top of framework member 9 and part of window casing 13.  The connection
between the thermal insulating window. detailed heretofore and the unit
curtain wall 2 is accomplished by screws 20 extending through the internal
framework member 9 and the horizontal member 4 (vertical    9 member 3 in
the case of the stile) of the unit curtain wall. On the external side of
the unit curtain wall 2, the batten 5 is provided with sealing member 17
for contact with the external framework member 10. 5    Therefore, the
periphery of the window framework is sealed in position by the batten 5 and
the horizontal member 4. This maintains the thermal insulating construction
between the inner and outer sides of the room formed at the area of the
thermal insulating window 10   and the unit curtain walls 2 so that the
thermal insulating line along the curtain wall is not destroyed in any
direction.. 



In the embodiment explained above, description is confined to the structure
of a window that is tilted 15   inwardly towards the room to open.
However, it should be understood that this invention is applicable to other
structures of thermal insulating windows.  The double glazing 12 is only a
matter of choice, and a single glass sheet or other forms of panel member
may be used. Furthermore, the attachment means 19 securing the internal
framework member 9 to the horizontal member 4 may be provided at its end
with a thermal insulating member 18. It will be appreciated from the above
description that 25 the thermal insulating window of Figures 1 and 2 is
10 capable of installation into a thermal insulating curtain wall which
comprises room side skeleton members of vertical and horizontal members and
outer side skeleton members connected therewith through heat insulating
material, without affecting the original thermal insulating capacity of the
wall. Consequently, the wall can provide increased thermal insulation for
the room without diminishing the efficiency of air conditioning. Further,
since the window casing 13 of the window body is made from integral members
without use of connecting 



members, it has sufficient strength to support comparatively heavy double
glazing.    CLAIMS:- A thermal insulating window for application in curtain
walls in which outer skeleton members are connected to room side skeleton
members of framed vertical members and horizontal members via thermal 5
insulating members, said window comprising, a thermal insulating window
framework having internal framework members supported by the room side
skeleton members of the curtain walls and external framework members
connected to the internal framework 10   members by means of thermal
insulating connecting members; and a window body having a window casing so
mounted to the internal framework members of the thermal insulating window
framework as to be capable of opening and closing 15   and glazing
supported at its periphery on the window casing; said window being
characterized in that it further includes a first sealing member consisting
of a thermal insulating member which is adapted to cover the whole of 20
the outer surface of the window casing and to be in contact with the outer
upper portion of the external framework member whereby thermal insulation
is provided 



at the junction of the window casing and the panel member and a thermal
insulating space is defined between the thermal insulating window framework
and the window body, a second sealing member extending so as to be in    12
contact with one of said thermal insulating connecting members and also in
contact with the first sealing member, so that a second thermal insulating
space is defined by the second sealing member, one of said thermal 5
insulating connecting members, part of a said internal framework member and
part of the window casing. 2.     A thermal insulating window according to
Claim 1 wherein said glazing is double glazing. 3.     A thermal insulating
window substantially as 10   described with reference to and as illustrated
in Figures 1 and 2 of the accompanying drawings.    


