
-1- VERTICAL MULLION HAVING HEAT TRANSFER MEDIUM FLOW PASSAGE This
invention relates to a vertical mullion having a heat transfer medium flow
passage for a building equipped with an air conditioning system. 5
In a building equipped with an air conditioning system, cooling and heating
of the building interior are carried out by passing cool or warm water
through a piping system. A problem encountered in implementing such cooling
and heating is how to dispose or arrange the pipes, namely 10 the passages
through which the heat transfer medium, such as water, flows. By way of
example, in a building of the type having a curtain wall composed of
vertical mullions and horizontal transoms, an air conditioning system can
be constructed by 15 providing the heat transfer medium flow passages
interiorly of the vertical mullions or transoms.  However, since a fastener
for securing the curtain wall to the building is attached to the vertical
mullions of the curtain wall, a problem arises concerning the positional
relationship be- 20 tween the heat transfer medium flow passages and the
fasten- ers. For example, if a flow passage is provided along the wall of a
room interior, a problem will be encountered concerning the positions at
which the fasteners are to be attached, and difficulty will be experienced
in laying the 



25 water feed and drain pipes connected to the flow passages. In addition,
heating and cooling efficiency is poor owing    - 2 - to the irregular
temperature distribution of the heat radiating and absorbing surfaces of
the vertical mullions. Problems are also encountered in extruding the
profile for the vertical mullions. 5.        According to the present
invention there is provided a vertical mullion installed in a building and
comprising an outer structural member and a vertical mullion body coupled
together by coupling means and embracing a heat insulating member
therebetween, said vertical mullion body having a substantially rectangular
10.  cross section and a heat transfer medium flow passage extending
lengthwise through the interior thereof, said passage forming part of a
heat transfer medium flow system of the building.    It is believed
possible by means of the present invention to solve the foregoing problems
encountered in the prior art and provide a vertical mullion incorporating a
heat transfer medium flow passage, which 5   vertical mullion exhibits
excellent extrudability and 



facilitates     piping connections between the heat transfer medium flow
passage and water feed and drain pipes. The invention will be described by
way of examples 10  with reference to the drawings wherein:- FIG. I is a
schematic view illustrating an arrangement of vertical mullions in
accordance with the present invention;    4. Figs. 2 and 3 are enlarged
views of the encircled portion shown in Fig. 1,.each illustrating a
different embodiment of the present invention; and Fig. 4 is a longitudinal
sectional view showing how 5 a vertical mullion is attached. Referring to
Fig. 1, numeral 1 denotes a vertical mullion in accordance with the present
invention, 2 a tran- som, and 3 an arrangement of double glass panes. As
shown 10  in Figs. 2 and 3, the vertical mullion 1 comprises an outer
structural member 4 and a vertical mullion body 5 coupled together by a
coupling bolt 7 to embrace a heat insulating member 6. The vertical mullion
body 5 has a substantially rectangular cross section and is provided
centrally with a 15  heat transfer medium flow passage 8 extending
depthwise as 



viewed in the drawing. The heat insulating member 6, which is embraced be-
tween the vertical mullion body 5 and outer structural member 4 coupled
together by the bolt 7 as described above, 20 has the double glass panes 3,
3-secured on either side thereof. Specifically, the double glass panes 3
have their edge portions fixedly secured, through gaskets 11, 11, in a
mounting channel 10 formed by the outer structural member 4, the insulating
member 6, and an attachment 9 fitted in the 25 vertical mullion body 5.
Reference will now be had to Fig. 4 to describe the manner in which the
vertical mullion 1 is attached. A substantially reverse L-shaped first
fastener 15 is    5. disposed on a floor slab 12 via a mounting portion 13
and base portion 14 thereof.- Oblong adjustment holes 16, 16 are drilled
through the base portion 14 of the first fastener 15, and connecting bolts
17, 17 are inverted and passed 5  through the respective holes 16, 16.  A
second fastener 19 having oblong adjustment holes 16', 16' is fitted over
the bolts 17, 17 so that the bolts pass through the holes 16', 16.', these
being substantially perpendicular to the oblong adjustment holes 16, 16 of
the first fastener 15.  The 



10 second fastener 19 is coupled snugly to the first fastener 15 and is
capable of being positionally adjusted in the direction perpendicular to
the plane of the drawing by the length of the oblong adjustment holes 16,
16, and to the left and right in Fig. 4 by the length of the oblong adjust-
15  ment holes 16', 16'.  The first and second fasteners 15,49 are securely
welded together following the above-mentioned adjustments. The second
fastener 19 has a base plate 20 through which connecting bolts 21, 21 are
passed.  The connecting 20  bolts 21, 21 are screwed into a third fastener
22 to connect the second fastener 19 to the third fastener 22. The third
fastener 22 is provided with adjustment bolts 23, 23 that are screwed into
a movable plate 25 of the third fastener 22.  The movable plate 25 can be
moved up or down by turning 25  the adjustment bolts 23, 23, thereby
raising and lowering a fourth fastener 24 to adjust the vertical position
of the vertical mullion. Following this adjustment, both fasteners are
firmly secured as by welding.    As shown in Figs. 2 and 3, the connection
between the fourth fastener 24 and third fastener 22 is effected by fit-
ting the fourth fastener 24, having a bracket-type configu- ration, into a
dovetail groove 26 of the third fastener 22. 



5  Thus, the fourth fastener 24 is capable of vertical movement but is
incapable of moving horizontally. The fourth fasten- er 24 is secured to
the vertical mullion body 5 by bolts 21', 21' and a backing plate 18. Thus,
through the foregoing steps, the vertical 10 mullion 1 is secured to the
floor slab 12 between a floor plate 27 and a ceiling plate 28.  The
connection between vertical mullions 1, 1' is also effected between the
floor plate 27 and ceiling plate 28. Specifically, a sleeve 30 is inserted
into spaces 29, 29' between confronting vertical .15  mullion bodies 5, 5',
and the vertical mullion body 5' is fixedly connected to the sleeve 30 by
bolts 21", 21".  The other vertical mullion body 5 is free for vertical
movement relative to the sleeve 30 so as to be capable of accommodat- ing
relative vertical displacement. 20         A feed water pipe 31 is
connected to the upper por- tion of the vertical mullion bodies 5, 5' and
communicates with the heat transfer medium flow passage 8 within the
vertical mullions 1, 1'.  A drain pipe 32 is connected to the lower portion
of the vertical mullion bodies 5, 5' and 25  similarly communicates with
the heat transfer medium flow passage 8.  Thus, a heat transfer medium such
as warm water or cool water flows in from the feed water pipe 31 and out
through the drain pipe 32 via the heat transfer medium flow   



passage 8, so that the vertical mullions perform the func- tion of a
building cooling and heating system. The manner in which the transoms 2, 2'
are joined may be understood from Fig. 4.  Each transom  2, 2' is formed by
5  coupling a transom body 35 (35') to an outer structural member 36 with
an insulating member 37 interposed there- between. The double glass panes 3
are secured within a mounting channel 38 of the upper transom 2, and within
a mounting channel 38' of the lower transom 2', the glass 10  panes
extending downwardly in the latter case.. The outer structural members 36,
36, constituting essential constitu- ents of the upper transom 2 and lower
transom 2', respec- tively, are covered by an outer batten 33. The outer
batten 33 is anchored to the outer structural member 36 and is 15  brought
into intimate contact with the outer structural member 36' through the
intermediary of a sealing member 39. Such an arrangement makes it possible
to accommodate rela- tive displacement.  As shown in Fig. 3, the exterior
side of the outer structural member constituting the vertical mulli- 20
ons 1, 1' is covered by a vertical mullion cover 34. Since the
above-described vertical mullion 1  is        provided with the heat
transfer medium flow passage 8 extending lengthwise through the center of
the vertical mullion 1, the temperature distribution on the heat 25
radiating side of the vertical mullion becomes substantially 



the same as that on the heat absorbing side thereby improv- ing the
efficiency of heat radiation and absorption by a wide margin to facilitate
the effectiveness of room heating    8 and cooling.  In addition, vertical
mullions can be manufactured with improved extrudability. Further, since a
heat insulating member is provided between the vertical mullion body and
the outer structural member, heat irradi- 5    ation towards the outside of
the building is prohibited and therefore, high efficiency for heating or
cooling the interior of the building can be obtained. With a vertical
mullion in accordance with the present invention as described and
illustrated, the 10    portion having the heat transfer medium flow passage
interiorly of the room can be used to secure the vertical mullion by means
of a fastener, and the flow passage and fastener do not interfere with each
other.  This permits the fastener to be secured at the optimum position 15
for connection to the building wall member, namely a portion of the
building skeleton such as a floor plate. Furthermore, since the connection
between the heat transfer medium flow passage and the water feed and drain
pipes is effected below the location of the fastener, the piping 



20    operation is facilitated and the arrangement of the pipes connected
to the flow passage is excellent.  This reduces feed water heat loss and
improves heating and cooling efficiency.    - 9 - CLAIMS:- 1.     A
vertical mullion installed in a building and comprising an outer structural
member and a vertical mullion body coupled together by coupled means and
embracing a heat insulating member therebetween, said vertical mullion body
having a substantially rectangular cross section and a heat transfer medium
flow passage extending lengthwise through the interior thereof, said
passage forming part of a heat transfer medium flow system of the building.
2.     A vertical mullion according to claim 1, wherein said heat transfer
medium flow passage extends depthwise through substantially the center of
said vertical mullion body. 3.     A vertical mullion according to claim 1
or 2, wherein said vertical mullion body is connected to a fastener mounted
to a floor slab by bolts. 4.     A vertical mullion according to claim 3,
wherein said vertical mullion body has a lower end portion extending below
from the connecting portion of said fastener, said lower end 



portion being connected to a feed heat transfer medium pipe and/or a drain
pipe. 5.     A vertical mullion installed in a building substantially as
described with reference to and as illustrated in Figures 1 and 4 of the
accompanying drawings.    6.     A vertical mullion installed in a building
substantially as described with reference to and as illustrated in Figures
1, 2 and 4 of the accompanying drawings. 7.     A vertical mullion
installed in a building substantially as described with reference to and as
illustrated in Figures 1, 3 and 4 of the accompanying drawings.    


