
HEAT-INSULATING FRAME ASSEMBLY FOR USE IN CURTAIN WALL CONSTRUCTION The
present invention relates to a 5 heat-insulating frame assembly such as a
horizontal or vertical frame member for use in a curtain wall construction.
Prior vertical frame assemblies are disclosed in Japanese Utility Model
Laid-Open Publications Nos. 10 56-76816 and 55-145604 and Japanese Patent
Laid-Open Publication No. 48-19010. The conventional vertical frame
assemblies include an inner frame member, an outer frame member, and a
heat-insulating member disposed between the inner and outer frame members
and 15 interconnecting them together for preventing heat transfer between
the inner and outer frame members. The disclosed vertical frame assemblies
are however disadvantageous in that it is quite tedious and time-consuming
to position and couple the inner and 20 outer frame members and the
heat-insulating member properly with respect to each other. The known
vertical frame assemblies are designed solely for installation of panels in
recesses defined in the opposite sides of the frame assemblies. If a panel
25 were attached to only one side of the vertical frame member, edges of
the inner and outer frame members 



would tend to be deformed into the recess in the other    -2- side of the
vertical frame member under forces imposed on such edges. Then, the
attached panel would become insecure, and the heat-insulating capability
between the inner and outer frame members would be rendered poor. 5
Japanese Utility Model Laid-Open Publication No. 57-35054 shows a prior
corner vertical frame member of an integral configuration having opposite
sides to which panels are fastened. However, the disclosed corner frame
member has proven unsatisfactory in that the 10   integral construction is
not sufficiently effective to provide a desired thermal insulation between
the interior and exterior sides of a building on which the corner frame
member is installed. It is believed possible by means of the present 15
invention to provide a heat-insulating frame assembly for curtain wall
constructions which has an increased heat-insulating capability between
inner and outer frame members. It is believed possible by means of-the
present 20   invention to provide a heat-insulating frame assembly for 



curtain wall constructions which allows inner and outer frame members to be
easily and accurately positioned and coupled relatively to each other.
Still another believed possibility of the present 25   invention is to
provide a heat-insulating frame assembly for curtain wall constructions
which permits a panel to be attached to only one side thereof securely and
stably.    -3- Reference is directed to patent specification NO. 2 143 557
A of our.co-pending patent application NO. 83 09917, from which the present
specification is divided. According to the present invention there is
provided a heat-insulating 5    frame assembly comprising: (a) a first
frame member including a pair of first and second walls extending
substantially perpendicularly to each other; *       (b) a second frame
member having a pair of third and fourth walls extending substantially
parallel to said first and second walls, 10   respectively; (c) a pair of
first and second spacers of a heat-insulating material disposed between
said first and third walls and between said second and fourth walls,
respectively; (d) a pair of first and second bolts interconnecting said
first 



15   and third walls and said second and fourth walls, respectively,
through said first and second spacers, respectively; and (e) a block of
heat-insulating material disposed between said first and second frame
members.    The invention will be described by way of example with
reference to the accompanying drawings, wherein:- Figure 1 is fragmentary
perspective view of a corner of a curtain wall construction incorporating
therein a heat-insulating frame assembly 5    embodying the present
invention; Figure 2 is a cross-sectional view taken along line II - II of
Figure 1;    -5- Tigure 3 is a cross-sectional view taken along line  III -
III of Figure 2; Figure 4 is an enlarged horizontal cross-sectional view of
the heat-insulating frame 5 assembly at the corner of the curtain wall
construction shown in Figure 1 ; and Figure 5 is an exploded perspective
view of an 



assembly interconnecting adjacent transoms in the corner curtain wall
construction illustrated in Figure 1. 10 Throughout the specification, the
terms "inner", "outer", "inwardly", and "outwardly" are used with reference
to the geometric center of a building to which a curtain wall construction
is to be attached.    18 6- Figures   1 to 5      illustrate a
heat-insulating frame assembly incorporated in a corner of a curtain wall
construction according to an embodiment of the present invention. 5
As shown in Figure 1, a curtain wall construction 150 at a building corner
includes a pair of unit curtain walls 151, 152 extending perpendicularly to
each other and coupled together by a corner unit 153. 10        The corner
unit 153 is composed of a corner mullion 154 and a pair of vertical frame
members 155, 156 which are connected by a pair of upper horizontal frame
members 157, 158, a pair of lower horizontal 



frame members 159, 160, and a pair of transoms 161, 162 15 located
intermediate between the upper and lower horizontal frame members 157, 158,
161, 162.  The mullion 154, the vertical and horizontal frame members 155,
156, 157, 158, 159, 160, and the transoms 161, 162 jointly provide a pair
of lateral frames 163, 164 which 20 retain a pair of lower double-glazed
panels 165, 167    -7- and a pair of lower heat-insulating panel and glass
assemblies 166, 168. As illustrated in Figures 2 and 4, the corner mullion
154 comprises an inner member 170, an outer 5  member 171, and a pair of
spacers 172, 173 by which the inner and outer members 170, 171 are
interconnected. The inner member 170 is composed of an inner hollow frame
174 and outer hollow frame 175. The inner hollow frame 174 has a
substantially square cross section 10  including a-pair of perpendicular
inner side walls 176, 177 and a pair of perpendicular outer side walls 178,
179. Likewise, the outer hollow frame 175 has a substantially square cross
section including a pair of perpendicular inner side walls 180, 181 and a
pair of 



15  perpendicular outer side walls 182, 183.  The inner member 170 is
symmetrical in shape with respect to a diametrical direction along which
the frames 163, 164 are coupled to each other. The outer member 171 is of a
right-angled 20  configuration having a pair of lateral outer walls 184,
185 extending normally to each other and parallel to the outer side side
walls 182, 183, and including a pair of outwardly opening recesses 186,
187, respectively. The outer wall 184 has a pair of 25  outwardly
projecting hooks 188, 189, and the outer wall 185 has a pair of outwardly
projecting hooks 190, 191. The outer member 171 is also symmetrical in
shape with    respect to the diametrical direction along which the frames
163, 164 are coupled to each other. Each of the spacers 172, 173 is
substantially channel-shaped and has a pair of spaced side walls 192, 5
193 interconnected by a connecting wall 194, the spacers 172, 173 being
made of a heat-insulating material such as synthetic resin, hard rubber,
for example.  Each spacer 172, 173 accommodates therein a heat-insulating
block 195. The spacers 172, 173 are disposed between the outer walls 



10   182, 183 of the inner member 170 and the outer walls 184, 185 of the
outer member 171, with attachments 196 in the form of strips interposed
between the spacers 172, 173 and the outer walls 182, 183 of the inner
member 170. The outer member 171, the spacers 172, 173 and the 15
attachments 196 are fastened by bolts 197 to the outer walls 182, 183 of
the inner member 170.  The outer member 171 has an L-shaped hollow space
198 which opens toward the inner member 170 and accommodates therein a
heat-insulating block 199 of a foamed plastic material. 20   The outer
member 171, the spacers 172, 173 and the attachments 196 are securely
fastened to the inner member 170 by tightening the bolts 197, the heads of
which occupy recesses 186, 187. A pair of battens 200, 201 are fitted 25
respectively in the recesses 186, 187 in the outer member 171 and fastened
by bolts 202, 203, respectively to the outer member 171. The double-glazed
panel 165 is composed of a pair of glass panes 204, 205 having    edges
supported by gaskets 206, 207 between the batten 200 and a batten 208
attached to the inner member 170. Similarly, the double-glazed panel 167 is
composed of a pair of glass panes 209, 210 having edges 



supported by gaskets 211, 212 between the batten 201 and a batten 5    213
attached to the inner member 170. The outer walls 184, 185 of the outer
member 171 and the battens 200, 201 are covered by vertical covers 214, 214
engaging the hooks 188, 189, 190, 191. As illustrated in Figure 2, each of
the vertical frame members 10   155, 156 is of a construction identical to
that of the vertical frame members 12 shown in Figures 3 and 4  of "parent"
patent specification No. 2 143 557 A mentioned above, and will not be
described in detail. In Figure 3 of the present drawings, the
heat-insulating panel and glass assembly 167 is composed of a pane of glass
216 and a.heat- 15   insulating panel 217 located inwardly of the glass
pane 216.  Each of the transoms (only transom 162 is shown in Figure 8)
comprises a transom body 220 composed of an upper wall 221, a lower wall
222, an inner wall 223, and an outer wall 224 which are integral with each
other and jointly define a hollow space 225 therein. The inner wall 20
223 has a hole 226 of a circular cross section for passage of a heat-
transporting medium. The inner wall 223 is covered with an inner cover 227.
To the outer wall 224 of the transom 162, there are attached the outer
member 131, the spacer 132, the attachment 133, the batten    10 142 (as
shown in Figure 5 of parent patent specification NO. 2 1'43 



557 A) with the outer member 131 being covered with a horizontal cover 215.
As shown in Figures 2 and 5 of the present drawings, the transom 5
bodies 220, 220 of the transoms 161, 162  have mitered edges 228, 229,
respectively, inclined at an angle of 45 degrees with respect of the
longitudinal axes of the transoms 161, 162.  The transom bodies 220, 220
are joined at the mitered edges 228, 229 with a caulking material 230
interposed therebetween.  The inner walls 223, 223 have 10   edges 231,
232, respectively, lying perpendicularly to each other. The transom bodies
220, 220 also have mutually perpendicular edges 233, 234 contiguous to the
mitered edges 228, 229, respectively, and located outwardly thereof. The
transom bodies 220, 220 are assembled together as follows: 15        The
edges 233,  234 are held respectively against the inner walls 176, 177 of
the corner mullion 170, and fastened thereto by screws 218 (Figure 2). The
mitered edges 228, 229 are disposed in confronting relation to each other
with the caulking material 230 filled therebetween. A substantially
L-shaped outer connector 235 has a pair of arms 236, 20   237 to which
L-shaped inner brackets 238, 239 are attached, respectively. The inner
connectors 238, 239 and the arms 236, 237 are secured by bolts 240 to the
outer walls 224 of the transom bodies 220.  A connector 241 is connected to



-11- and extends between the brackets 238, 239.  An L-shaped inner
connector 242 is fixed by bolts 244 to outer surfaces of the inner walls
223, 223 of the transom bodies 220, 220.  An L-shaped connector 243 is
secured 5  to the L-shaped inner connector 242.  The L-shaped inner and
outer connectors 242, 235 are fastened by bolts 219 to upper surfaces of
the lower wall 222 of the transom bodies 220, 220. The edges 232, 232 of
the inner walls 223, 223 10  of the transom bodies 220, 220 are coupled by
a flexible L-shaped elbow 247 having opposite ends 245, 246 communicating
with the holes 226, 226 in the inner walls 223, 223. The upper wall 221 of
the transom bodies 220, 1S  220 support adjustable air ports 248 for
allowing air to flow therethrough into and out of the holle spaces 225 in
the transom bodies 220, 220. 20 25    CLAIMS:- 1. A heat-insulating frame
assembly comprising: 



(a) a first frame member including a pair of first and second walls
extending substantially 5   perpendicularly to each other; (b) a second
frame member having a pair of third and fourth walls extending
substantially parallel to said first and second walls, respectively; (c) a
pair of first and second spacers of a 10  heat-insulating material disposed
between said first and third walls and between said second and fourth
walls, respectively; (d) a pair of first and second bolts interconnecting
said first and third walls and said 15  second and fourth walls,
respectively, through said first and second spacers, respectively; and (e)
a block of heat-insulating material disposed between said first and second
frame members. 2.. A heat-insulating frame assembly according 20  to claim
1, including a pair of first and second attachment strips disposed between
said first wall and said first spacer and between said second wall and said
-13 - second spacer. 



3. A heat-insulating frame assembly according to claim 1 or 2, said second
frame member having a substantially L-shaped hollow space opening toward
said 5 first frame member, said block being disposed in said hollow space.
4. A heat-insulating frame assembly according to claim 1,2 or 3, each of
said first and second spacers comprising a pair of spaced side walls and a
connecting 10 wall interconnecting said side walls, including a block of a
heat-insulating material disposed between said spaced side walls. 15 20 25


