
- 1- UNIT TYPE EXTERIOR CURTAIN WALL This invention relates generally to
exterior curtain walls and, more particularly, to a water-tight and heat
insulating joint structure between adjacent units of a unit type 5
exterior curtain wall. The joint structure between adjacent units of a unit
type exterior curtain wall is required to be effectively water-tight to
prevent water from entering the room even when rain water is forcefully
striking the outer surface of the curtain wall 10 such as in a storm.
Japanese Utility Model Publication 57-12654 discloses a joint structure
between adjacent units of a unit type curtain wall. In this structure, an
air space is defined between the outer and inner sides of the curtain wall.
The 15  air space has a portion communicating with the external atmosphere,
while it is sealed on the side nearer the room and on the side opposite the
room except for the communicat- ing portion. With this structure, even if
water intrudes into the seal section on the side of the air space opposite
20 the room from the outer surface of the unit type curtain wall, it will
not be forced into the air space because the air pressure in the air space
is the same as the atmospheric pressure. In the event of water slightly
entering the air space, it no longer has sufficient momentum to clear the
25 seal section between the air space and the room. In the disclosed
structure noted, however, the tem- perature of the air in the air space is
the same as the  



-2- atmospheric air temperature.for the air space communicates with the
external atmosphere.  Since frames of the adjacent curtain wall units at
the joint are exposed to this air in the air space, the disclosed structure
does not have excellent heat insulation effect. 5         According to the
invention there is provided a unit type exterior curtain wall having
aplurality of mutually connected curtain wall units each of which consists
of vertical and horizontal elongated members tied together to form a
rectangular unit frame and a heat insulative panel mounted to close the
opening formed by 10   the elongated members, characterized in that: Said
vertical and horizontal elongated members are constituted by shaped members
each having recesses on the side facing away from an adjacent room so that
the recesses outwardly open inthe direction parallel with the plane of the
frame and 15   the recesses of adjacent frames face each other, and that
said curtain wall comprises; retainer members each having a recess along
one periphery thereof so that the recess outwardly open in the direction
parallel with the plane of the frame and coupled to the associated shaped
20   member at said side facing away from the adjacent room with heat
insulating coupling means therebetween to form a groove for retaining the
panel    between the shaped member and the retainer member, the recesses of
the 



retainer members coupled to adjacent frames facing each other; inner
sealing members each mounted in said opposed recesses of the frames; and 5
outer sealing members each mounted in said opposed recesses formed in said
retainer members; said inner and outer seal members connecting adjacent
frames and forming, in co-operation with said heat insulating coupling
means, as space communicating with the external atmosphere; 10        said
heat insulating coupling means being in contact with said inner sealing
member to prevent said shaped members from being contracted by air in said
space. It is believed possible by means of the invention to provide a unit
type curtain wall having an inter-unit joint structure which has 15
superior heat insulating properties as well as water-tightness. The
invention will be described by way of example with reference to the
accompanying drawings, in which: Fig. 1 is a front elevational view showing
an exterior curtain wall comprising a plurality ofcurtain wall units
coupled together; 20        Fig. 1A is a front elevation view showing the
frame of a curtain wall unit shown in Fig. 1; Fig. 2 is a sectional view
taken along line II-II in Fig. 1; and Fig. 3 is a sectional view taken
along line III-III    in Fig. 1. Referring now to Fig. 1, there is shown a
front elevational view of an exterior curtain wall, which consists of a 



plurality of curtain wall units A tied together. Reference 5   numeral 24
designates heat insulative panels and 43 throatings.  Each curtain wall
unit A has a height H and a width W. As shown in Fig. lA, it has a
rectangular frame F, which consists of vertical elongated-members 2 and
horizon- tal elongated members 3 tied together by suitable means. 10  In
the illustrated example, the frame F has a transom 47. The unit A is formed
by attaching glass plates 22 aid heat insulative panels 24 to the frame F.
Figs. 2 and 3 are respectively sectional views taken along lines I1-II and
III-III in Fig. 1.  The heat insulat 15  ing structure of a curtain wall
unit joint section will now be described with reference to these Figures.
Referring first to Fig. 2, there are shown opposed shaped members 1
constituting vertical elongated members 2. These shaped members 1 each have
a heating medium passage 4 20  in the form of a cylindrical space near
their face on the room side. They also each have a mounting recess 5
extend- ing alongside the heating medium passage 4. Each of the shaped
members 1 further have an air passage 6 in the form .of a rectangular space
in their main 25  portions. The pair of shaped members 1 are disposed such
that their mounting recesses 5 oppose each other at a predeter-    -5-
mined distance from each other. 



A heat insulating sealing member 7 is mounted via mounting members 8 in the
opposed recesses 5 and extends therebetween.  Therefore, the end of the
space between the 5 opposed shaped members 1 on the room side is sealed by
the sealing member 7. A heating medium such as warm or cool water may be
passed through the heating medium passages 4 formed in the shaped members 1
as noted above, while allowing heat conduc- 10  tion to the air passing
through the air passages 6 extending along the heating medium passages 4 to
condition the air in the room.  However, the invention is not limited to
the use of these particular shaped members. The opposed shaped members 1
each have a recess 9 15  formed adjacent to their face on the side opposite
the room so that the recess outwardly opens in the direction parallel with
the plane of the frame. The openings of these recesses 9 oppose each other.
A heat insulating sealing member 7b is mounted in the recesses 9 and
extends therebetween. 20         The shaped members 1 each have a generally
rectangu- lar projection 10 formed adjacent to the recess 9. Each
projection 10 is hollow and defines an inner space.  A generally
rectangular heat insulating coupling member 12 having legs 11 is fitted on
the projection 10. 25 A pair of retainer members 13 are each fitted on each
heat insulating coupling member 12 on the side thereof opposite to the
room.  Each of them is secured by a bolt 14 to the projection 10 of each
shaped member 1 with the coupling   



-6- member 12 therebetween. A sealing member 15 is fitted on one side
(inner side of the frame) of each projection 10.  One of the legs 11 of the
coupling member 12 is held pressed against an engaging 5  surface portion
16 of the sealing member 15, thus providing gas-tightness and
liquid-tightness at this point. The retainer member 13 is further coupled
to the associated shaped member 1 via a heat insulating coupling member 17.
The heat insulating coupling member 17 prevents 10  heat conduction between
the retainer member 13 and shaped member 1. Each of the pair of retainer
members 13 has a stem portion 31 and an integral bifurcated portion 32.
Recesses 9' are defined by the bifurcated portions 32 of the pair of 15
retainer members 13 to outwardly open in the direction parallel with the
plane of the frames and to oppose each other.  An outer heat insulating
sealing member 7a is mounted in the opposed recesses 9' and extends
therebetween. The end of the space between the opposed shaped members 1 20
on the side opposite to the room (i.e the exterior side) is sealed by the
heat insulating sealing member 7a.  The inner and outer heat insulating
sealing members 7b and 7a and the pair of heat insulating coupling members
17 define a space 40.  The space 40 communicates with the external
atmosphere at the end of the curtain wall unit A, 25  i.e, at the end of
the vertical and horizontal elongated members 2 and 3, and its inner
pressure is thus balanced with the atmospheric pressure. 



Each heat insulating coupling member 17 that couples    -7- the retainer
member 13 and shaped member 1, has a cover portion 41 covering in
co-operation with the heat insulating sealing member 7b a portion 42 of the
shaped member adjacent to the space 40.  The cover 41 has an end in contact
with .5 the sealing member 7b, and thus serves to prevent the con- tact of
the shaped member 1 with air in the space 40 communicating with the
external atmosphere. This arrange- ment can completely prevent heat
conduction from the space 40 to the shaped member 1 which is closer to the
interior of 10 the room. The shaped member 1, coupling member 12 and
retainer member 13 on each side of the seal define a groove 18 (or 19) open
inwardly of the frame F and.extending along the inner periphery thereof.  A
heat insulative panel 24 is fitted 15 in the groove 18 via sealing members
15 and 21 such that it can be displaced relative to the frame F in a
direction parallel to the surface thereof. In the groove 18, a space 23 is
defined by the panel 24, retainer member 13, coupling member 12 and sealing
20  member 15 fitted on the shaped member 1, Another panel 24 is similarly
received in the other groove 19 via sealing members 15 and 21 for
displacement relative to the frame F in a direction parallel to the sur-
face thereof. A space 23 is also defined in this groove 19 



25 for accommodating the relative displacement of the panel 24. Reference
numeral 25 designates a.pair of covers. Each of them is fitted on
each-retainer member 13 such as to define a space 26 therewith, and has -a
partitioning wall    -8- portion 36 projecting from the inner surface
thereof. The pair of covers 25 have respective holes 27 formed in their
opposed walls.  The retainer members 13 each have a hole 29 communicating
the spaces 26 and 23. The inner pres- 5 sures in the spaces 26 and 23 are
thus kept equal to the atmospheric pressure. Referring now to Fig. 3, there
are shown opposed shaped members 1' constituting horizontal elongated
member 2.  Like the shaped members 1, the shaped members 1' each 10 have a
heating medium passage 4 in the form of a cylindrical space near their face
on the room side and a mounting recess 5 extending along the heating medium
passage 4. Each shaped member 1' further has an air passage 6 in the form
of a rectangular space in its main portion.. 15         The pair' of shaped
members 1' are disposed such that their mounting recesses 5 oppose each
other in the vertical direction at a predetermined distance from each
other. A sealing member 7 is mounted via mounting members 8 in the opposed
recesses 5 and extends therebetween.  There- 20  fore, the end of the space
between the opposed shaped members 1  on the room side is sealed by the
sealing member 



7. A heating medium such as warm or cool water may be passed through the
heating medium passages 4 formed in the 25  shaped members 1' as noted
above, while allowing heat conduc- tion to the air passing through the air
massages 6 extending along the heating medium.passages 4 to condition the
air in the room.  However, like the case of the shaped member 1,    -9- the
invention is not limited to the use of these shaped members l'. The opposed
shaped members l each have a recess 9 formed adjacent to their face on the
side opposite to the 5  room so that the recess outwardly opens in the
direction parallel with the plane of the frame.  The openings of .these
recesses 9 oppose each other in the vertical direc- tion.  A heat
insulating sealing member 7b is.mounted in the recesses 9 and extends
therebetween. 10         -The opposed shaped members 1' each have a
generally rectangular projection 10 formed adjacent to the recess 9. Each
projection 10 is hollow and defines an inner space.  A generally
rectangular heat insulating coupling member 12 having legs 11 is fitted on
the projection 10. 15  A pair of retainer members 13 are each fitted on
heat insu- lating coupling member 12 on the side thereof opposite to the
room. Each of them is secured by a bolt 14 to the projection 10 of each
shaped member 1' with the coupling 



member 12 therebetween. 20         A sealing member 15 is fitted on one
side (inner side of the frame) of each projection 10. One of the legs 11 of
the coupling member 12 is held pressed against an engaging surface portion
16 of the sealing member 15, thus providing gas-tightness and
liquid-tightness at that point. 25         The retainer member 13 is
further coupled to the associated shaped member 1' via a heat insulating
coupling member 17. The heat insulating coupling member 17 prevents heat
conduction between the retainer member 13 and shaped    -10- member 1'.
Each of the pair of retainer members 13 has a stem portion 31 and an
integral bifurcated portion 32. Recesses 9' are defined by the bifurcated
portions 32 of the pair of 5  retainer members 13 to outwardly open in the
direction parallel with the plane of the frame and to oppose each other.
An outer heat insulating.sealing member 7a is mounted in opposed recesses
9' and extends therebetween. The end of the space between the opposed
shaped members 1 10  on the'side opposite the room is sealed by the heat
insulating sealing member 7a. Thus, like the case of the space between the
vertical elongated members 2, the inner and outer heat insulating sealing
members 7b and 7a and the pair of heat insulating coupling members 17
define a space 15 40 between the horizontal elongated members 3. 



The space 40 communicates with the external atmos- phere at the end of the
curtain wall unit A, i.e., at the end of the vertical and horizontal
elongated members 2 and 3, and its inner pressure is thus balanced with the
atmos- 20  pheric pressure. Each heat insulating coupling member 17 that
couples the retainer member 13 and shaped member 1', has a cover portion 41
covering, in co-operation with heat insulating sealing member 7b, a portion
42 of the shaped member adja- 25  cent to the space 40.  The cover 41 has
an end in contact with the sealing member 7b, and thus serves to prevent
the contact of the shaped member 1' with air in the space 40 communicating
with the external atmosphere. This arrange-    ment can completely prevent
heat conduction from the space 40 to the shaped member 1' which is closer
to the interior of the room. The shaped member 1', coupling member 12 and
retainer 5 member 13 on each side of the seal define a groove 18 (or 19)
open inwardly of the frame F and extending along the inner periphery
thereof. A pair type glass plate 22 constituting a panel is fitted in the
groove 18 via a spacer 20 and seal- ing members 15 and 21. 10         In
the groove 18, a space 23 is defined by the combination of the pair type
glass plate 22, retainer member 13, coupling member 12 and sealing member
15 fitted on the shaped member 1'. 



A heat insulative panel 24 is similarly received in 15 the other groove 19
via sealing members 15 and 21 for dis- placement relative to the frame F in
a direction parallel to the surface thereof.. A. space 23 is also defined
in the groove 19 for accommodating the displacement of the panel 24. 20
Reference numeral 43 designates a throating.  It is fitted on the upper
retainer member 13 such as to define a space 26 therebetween.  The main
portion of the throating 43 tends to also cover the lower retainer member
13. The throating 43 has back board portions 35 project- 25 ing from its
inner surface. The lower end of the throating 43 defines an opening 45.  A
hole 29 is formed in the stem portion 31 of each retainer member 13. The
throating 43 has a mounting portion    -12- 46 projecting from its inner
surface and having a hole 27. The spaces 23 and 26 are thus communicated
with the external atmosphere, and their inner pressures are kept equal to
the atmospheric pressure. 5         As has been explained, each of the
joint sections between opposed vertical elongated members 2 and between
opposed horizontal elongated members 3 is doubly sealed, with the spaces 23
and 40 communicating with the external atmosphere and containing air under
the same pressure as the 10 atmospheric pressure being formed between the
sealing 



members 21 and 7a on the side thereof opposite to the room and the sealing
members 15 and 7b on the side thereof nearer the room. Water that may
intrude between the sealing members 21 and 7a and surfaces supporting these
sealing 15  members due to strong wind hardly enters the spaces 23 and 40
because there is no pressure difference between the pres- sure in these
spaces 23 and 40 and atmospheric pressure. Further, even if water slightly
enters the spaces noted, any tendency to enter the room along the sealing
members 15 and 20  7a on the room side is far weaker than the action of
water striking the outer wall with great force. Therefore, it is impossible
for water to enter the room.  Since the spaces 23 and 40 are in
communication with the external atmosphere, air in'these spaces is at the
same temperature as atmospher- 25  ic air.  However, it is prevented from
contacting the shaped members 1 and 1' by the sealing members 15 and 7b,
heat insulating coupling members 21 and heat insulating coupling members
17. Thus, it is possible to obtain a curtain wall,    -13- which has an
excellent heat insulating effect in addition to the effect of preventing
entry of water.    -14- Claims: 



1.    A unit type exterior curtain wall having a plurality of mutually
connected curtain wall units each of which consists. of vertical and
horizontal elongated members tied together to form a rectangular unit frame
and a heat insulative panel 5 mounted to close the opening formed by the
elongated members, characterized in that: said vertical and horizontal
elongated members are constituted by shaped members each having recesses on
the side facing away from an adjacent room so that the recesses 10
outwardly open in the direction parallel with the plane of the frame and
the recesses of adjacent frames face each other, and that said curtain wall
comprises retainer members each having a recess along one periphery thereof
so that the recess outwardly open in the 15 direction parallel with the
plane of the frame and coupled to the associated shaped member at said side
facing away from the adjacent room with heat insulating coupling means
therebetween to form a groove for retaining the panel between the shaped
member and the retainer member, the 20  recesses of the retainer members
coupled to adjacent frames facing each other; inner sealing members each
mounted in-said opposed recesses of the frames; and outer sealing members
each mounted in said opposed 25 recesses formed in said retainer members;
said inner and outer seal members connecting adjacent frames and forming,
in cooperation with said heat insulating   



-15- coupling means, a space communicating with the external. atmosphere;
said heat insulating coupling means being in contact with said inner
sealing member to prevent said shaped 5 members from being contacted by air
in said space. 2.     A   curtain wall according to Claim 1, wherein
another space communicating with the external atmosphere is formed in each
of said grooves by the heat insulative panel received therein, a sealing
member between said panel and 10  the corresponding retainer member, a
sealing member between said panel and the corresponding shaped member and
said heat insulating coupling means. 3.      A unit type exterior curtain
wall substantially as described with reference to and as illustrated in the
accompanying drawings.    


