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-1- VERTI CAL NULLfCN HAVI NG HEAT TRANSFER NEDIUNIFLCNVPASSAGE This -

invention relates to a vertical

passage for-a buit ding equi pped with an air conditioning system 5

| n\ & Bui ldi ng’equi pped with an air conditioning system cooling and heating

of e building interior are carried out by passing cool or warm water

t hrough a piping system A problem encountered in inplenmenting such cooling

and heating is how to dispose or arrange the pipes, namely 10 the passages
t hrough which the heat transfer nmedium such as water, flows. By way of
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In a building equipped with an air conditioning
system, cooling and héating of the building inﬁerior are
carried out By passing cool or warm water through a piping
systém. A problem encountered in implementing such cooling
and heating is how to dispose or arrange the pipes, namely
the passages through which the héat transfer medium, such
as water, flows. '

- By way of éxample, in a building of the fype having
a curtain wall composed of vertical mullions and horizontal
transoms, an air conditioning system can be constructed by
providing the heat transfer medium flow passages intericrly
of the vertical muilions or transoms.' However; since a
fastener for securing the curtain wall to the building is
attached to thé vertical mullions of the curtain wall, a
problem arises concerning the positional relationship be-
tween the heat transfer medium flow passages and the fasten-
ers. FPFor 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

water feed and drain pipes connected to the flow passages.

In addition, heating and cooling efficiency is poor owing
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25 water feed and drain pipes connected to the fl ow passages. In addition,
heating and cooling efficiency is poor ow ng - 2 - tothe irreqgqulara
tenperature di stribution-of the heat radiating and absorbing surfacescggé
the, vertical rullions. Prdblens are also encountered in extruding the
pngflle for the vertical nullions. 5. According to the present
invention there.is provided a verti cal mA I5i on installed in a building and
conprising an outer structural -nenber and a vertical mullion body coupl éd
t oget her by coupling means and enbracing a heat insul ating nenber

t her ebet ween, vertic ha | a stant rectangular”.
10. cross sectl on aﬁﬂrezgugeat e%“?“ﬁ?? %%t Xl J%Po(\:/vég'g e&e e%gr‘éh -
lengthw se thr%HS%%Bf\?th §idfQEed Qf @Fﬁf IS&I: RiG2 EARE f%Hb{)&@»Ispé‘{et Of a

heat transfer nediumflow systemo I ng. i eved

possi bl e by neanso @GhcblitePé® SANEx trDYEHA! | tm:_n pE@FJS.@' P rth@ vePERGQI ng probl ens
encountered in the prior art and provide a vertical mullion incorporating a -
heat transfer mediionsf| ow passage, which 5 vertical nullion exhibits
excel l ent extrudability and

v S. According to the present 1nvent10n there is prov1ded a
; | vertical mul;lon installed in a building and comprlslng an outer
.structural mehber and a vertical mullion body coupled together by
' (~; coupling means'and embrécing a heat inéulaﬁing member therebetuween,

said vertical mullion body having a substantially rectanguiér
" 10. cross section and a heat transfer medium flow passage extending
- lengthwise through the intefior.thereof, said passage forming

part of a heat transfer medium flow system of the building.



facilitates pi pi ng connections between the heat transfer mediumflow
passage and water feed and drain pipes. The invention will be described by
wayiefy exanpl es 10. wi.th.reference to the drawi ngs wherein:--FIG } is a
sc é; ic viewillustrating an arrangenent of vertical nullions in *
acceeflance with the present invention; © 4. Figs. 2 and 3 are enlarged ‘o
views of the encircled portion shown in Fig. 1,.each illustrating a

di fferent enbodi nent. of  the present invention; and Fig. 4 is a |ongitudinal
sectional view showing how5 a vertical nullion is attached. Referring to
Fig. 1, nuneral 1 denotes a vertical mullion in accordance with the present
invention, 2 a tran- som and 3 an arrangenent of double gl ass panes. As
shown 10 in Figs. 2 and 3, the vertical mullion 1 conprises an outer
structural nmenber 4 and a vertical mnullion body 5 coupled together by a
coupling bolt 7 to enbrace a heat insulating nenber 6. The vertical mullion
body 5 has a substantially rectangular cross section and is provided .
centrally with a 15 heat transfer medium fl ow passage 8 extendi ng
dept hwi se as '

It i$_believed pqssiblé.by means of the preSent
invgnfion to solve the foregoing ﬁ:oblems eanﬁﬁtered
in_the brior art and providé.a vertical mullioﬁ

 incorporating ; heat transfer medium flow passage, which.
5 vertical mullion exhibité excelléntleXtrudébility and
facilitates N piping connections between the heat

transfer medium flow passage and water feed and drain

pipes.
" The invention will be déscribed by way of examples .
ﬁa with reference to the drawings wherein:-
FIG. 1.is a schematic view iilustrating an | *
v

arrangement of vertical mullions in accordance with the

present invention;



viewed in the drawi ng. The heat insulating nmenber 6, which is enbraced b‘\\
tween the vertical nullion body 5 and outer structural nenber 4 coupledé/é :
toget her by the bolt 7 as .described above, 20 has the doubl e gl ass pane
3-secured on either side thereof. Specifically, the double glass panes 3
have their edge porfions fixedly secured, fhrough gaskets 11, 11, in a
nmounti ng channel. 10 fornmed by the outer strlUctural nenber 4, the insulating
menber 6, and an attachnment 9 fitted in the 25 vertical mullion body 5.

Ref T be_had "Fig. .4 d | be th i n_whj : :
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fastener 15 is dj e .a fl.oor. ' j ion 13
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through the baggra@ihiRt df She!PPeléhtliARSALIGH ; 1Bngand connecting bolts
17, 17 are inverted and passed 5 through the respective holes 16, 16. A

-second fastener 19 harigg #biong pehystE@IManote€stidbnal 1¥iew Sshdwimg wner
the bolts 17, 17 so that the bolts pass through the holes 16', 16.', these
bei ng subst gntaavéytpeapendlribaris catbackhdd ong adj ust nent hol es 16, 16 of
the first fastener 15. The

v Referring to Fig. 1, numeral 1 denotes a vertical

i«; mullion in accordance with the present invention, 2-5 tran-
som, and 3 anh arrangement of double glass panes. As:shown
10 in'Fiés. 2 and 3, the vertical mullien 1-¢cﬁprises=an outer
structural member 4 and a vertical mullion body 5.c6upled
together by a coupling ‘bolt 7 to emﬁrace“a heét'insulating
member-é.' The vertical mullion body 5 has a.subStantially
rectangular cross section and is provided centrally with a
© .15 heat transfer ﬁedium flow passage'é e&tending-depthwise as
viewed in the drawiné.'
| The heat insulating member 6, which is embraced be-
(4 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 .

*g thereof. - Specifically, the double glass panes 3 have their
edge portions fixedly secured, through gaskets ‘11, 11, in a
mounting channel 10 forﬁed'by the outer structural member 4,
theiinsulating'member 6, and an attachment 9 fitted in the

25 ~vertical mullibn-body 5.

Reférence'will.nbw be héd‘to Fig. 4 to describe the
manner in which the vertical mullion 1 is attached.

A substantially reverse L-shaped first fastener 15 is



10 second fastener 19 is coupled snugly to the first fastener 15 and is

capahl e of being positionally adjusted in the direction per pendi cul ar to

t hel ptfane of the.drawi ng by the length of the oblong adjustnent holes 16,

16, to the left and right in Fig. 4 by the length of the oblong adjust-
15 nent holes 16', 16'. The first and Si'second fasteners 15,49 are securel W
~wel ded together followi ng the above-mentioned adjustments. The, second
fastener 19 has a base plate 20 through which. connecting bolts 21, 21 are’

2gsfgdconne§%cond£f as‘%&ner % ]tzzj\f%e ?hl ﬂl Ore%&i%eaf’? |t reger
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a novable plate 25 of the thi-rd fastener nova

noved up or diqméw gl e Bdke asbrsident4 bﬁtt&é.&nﬁéﬁ tdorainr

raising and lowering a fourth fastener 24 to adjust the vertical position

of the vertikX®l and |darmedininowoltd Hi'E, al] unteeinvebidd dndtpiesed are

firmy secured as by wel di ng. As shown i-n Figs. 2 and 3, the connection
bet ween tshe thoough fthw erespedtivel hdles X¥asther Rsecond fEadtazhday X9t -

ting the fourth fastener 24, having a bracket-type configu- ration, into a s
dovet ai | grdweu{ga aFlane Qdﬂltm%@t akepl6', '16' is fitted over the

~bolts 17, 17 so that the bolts pass through the holes 16', Q
l16', these being substantially perpendicular to the oblong'-. B
adjustment holes 16, 16 of the first fastener,ls. The '\UJ

10 second fastener 19 is coupled snugly to.the first fastener
15 and is éapable-ofibeing positionally adjusted in the

direction perpendieular to.the plane of the dxawing by the .
length of the oblong adjustment holes 16, 16, and to ehe .
left and right in Fig,:4-by the length of the oblong adjus£~
. 15 ment holes 16', 16'. The first and second fasteners 15, -19
are secﬁreiy welded together following the above-ﬁentioned:
T :" adjustments. |
The second fastener 19 has a base plate 20 through .
which connecting bolte 21, 21 are_paseed. 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 v,
fastener 22 is provided with adjustment bolts 23, 23 that
are:screﬁed.intq a movable plate 25 of-the.third fastener
22. The movable plate 25 can be moved up or down by tﬁrning

25 the adjustment bolts 23, 23, thereby raisiﬁg and lowering a
fourth fastener 24 to adjust the verticel position of the
vertical mullion. Following this adjustment, both fasteners.

are firmly secured as by welding.



5 Thus, the fourth fastener 24 is capable of vertical novenent but is

I ncapabl e of noving horizontally. The fourth fasten- er 24 is secured to
the vertical- nullton body.5 by bolts 21', 21' and a backing plate 18. Th
t hr ough f he fdregoing Steps, the vertlcal 10 nullion 1 is secured to the
fllaor slab 12 between a floor plate 27 and.a ceiling plate 28. The .

connection between vertical mullions 1, 1'°1s also effected between the
fl1oor -plate 27 and ceiling pl-ate 28. SpeC|f|caIIy, a sleeve 30 is inserted
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novement reI at I ve tO eeve 30 so as to accomoda I Ng

rel ative vertigglg (¥K§”f63¥ﬁﬁnfaé¥Ener 24, H%Jfﬁ&jéMHfﬂbHHHM%jﬁb'dbnflgu-
connected to the upper por- tion of the Vertical  mullion bodiés 5, 5 -and

communi cat es witidme herd 4 ransdedi Methdovd |28V g SRy nd Histdnee 22.
vertical mullions 1, 1'. A drain pipe 32 is connected to the |ower portion
of the vertg cdthusy |then fmurtds fastEnan®@ L5 s tapdkdid o oremtriiczd! eowentent
tlke heat transfer medium flow passage 8. Thus, a heat transfer medi um such
as warm wat er Rt codlingapab¥e o MaVing hatte dnted Myt et’l‘l'm pf@mharf(ﬁsdlﬂn--

though t he draJn flpe 32 via_the heat transfer nedi um_f
is secured to the wvertical mullion body 5 by bolts

21'} 21! and a backlng plate 18.

> Thus, through the foregoing steps, the vertical
10 mullion'l is secured to the floor slab lzlbetween-a floor
plate 27 and a ceiling.plate.28.' The connection between
vertical mullions 1, 1' is alSq effected between the floor
piate‘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 bélts:Zi“"Zl" The
other vertlcal mulllon body 5 is free for vertlcal movement
N4 | relatlve to the sleeve 30 so as to be capable of accommodat—
ing relatlve vertical displacement.

20 ' A feed water pipe 31 is connected to the upper por-
tion of the vertical mulllon bodles 5 5' and communicates
w1th the heat transfer medlum flow passage 8 within the
vertlcal mulllons l, 1'. A draln plpe 32 is connected to
the lower.beftion qf the vertieal mullion bodies 5, 5' and

25 similerly cemmnnicates ﬁifhhthé heat transfer medium flow
paesege 8. Thus, a.heat tfansfer'medium.such as warm water
or.cool weter flows in from'the feed water~pipef3l_and out

through the drain pipe 32 via the heat transfer medium flow



assage 8, so that the vertical mullions performthe func- tion of a-

bui | di ng coollng and heating system The manner in which the transons 2, 2'
are i ned may be understood fromFig. 4. Each transom 2, 2' is £ or med by
;5-\\§§kllng a transom body 35 (35') -to an outer structural nenbér 36 Wth oy
‘an | ati menber 37 interposed there- hetween. The doubl e gl ass panes R
are secured. wthin a nounting channel 38 of’ 4 he. upper transom.,2, and within
a nounting channel 38" of the |lower .transom 2', the glass 10 panes -

6, “const) ?St ke ;%‘fc%?é% S BBl PR SR, FEEERER R RES o
(ransom2', regpse-of Iy Hus1d %%{%%C%aa@e%%gérpggasa 33. The ‘out er

batten 33 is anchored to t tura and is 15 brought

into intimte contactrwé tn'i‘aﬂrite.c qtﬂ hitl thleUkdhngBiBer, 38" hheoyginédema
internedi ary of a sealing nenmber 39. Such an arrangenent makes it possible

t 0 accomopdat ebe ehrdexrstondli @racEmend.. BackhawmansomFi §, 3! ifhefexmediby
si de of the outer structural menber constltutlng the vertical mulli- 20
ons 1, 1' i$ cemeRrking\a dransam dodyul3S dﬁscc)véip . oBtREesStructural
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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 membere 36, 36, constituting essential constitu-
ehts of_the.upper transom 2 and lower transom.Z', respec-
tively, are covered by an ocuter 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 sealihg member'39.
- Such an arrangement makes it possible to:aceommodate rela-

tive dlsplacement. As shown in Fig. 3, the exterior side of

the outer structural member ccnstltutlng the vertical mulli-
20 ons 1, 1 ls.covered by a vertical nmullion cover 34. i
Slnce the sbove-described vertical mullion
4

1 1is . prov1ded w1th the heat transfer medlum flow :
passage 8 e#tend;ng lengthuise through the center of the
Vertical mullion 1, the temperature-distribution on the heat
25 radiating side of the vertical mullion becomes sﬁbstantially
| the same as that on the heat absorblng side thereby improv-
ing the eff1c1ency of heat radlatlon and absorptlon by a

wide margin to facilitate the effectlveness.of room heating




the sane as that on the heat absorbing side thereby inprov- ing the .
efficiency of heat radiation and absorption by a wide margin to facilitate__
the effectiveness-of room.heating. 8 and cooling. In addition, vertigdly )
mullions can be manufacturéd with inproved extrudability. Further, sin
heat- i nsul ati ng nenber is provided between the vertical mullion body and
the outer structural nenber, heat irradi- 5 cation towards the outside of
the building is prohibited and t her ef or 8 hi gh efficiency for heating or
cooling the interior Rt t he uilging,can be btained ‘Wth a vertical

mul 1ion in accBR8aRC8LdREN t AR BRELEHPRN NVERFLEALBULLLCRE HEAR AR
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bui | di ng skel eton such as“a floor plate. Furthernore, sincé the connection

bet ween tBe hegtibhagslir-dgedhemobikbenapassagBeandilfenpai gr pteefhapdadrain
pies is effected below the location of the fastener, the piping

and therefore, high efficiency for heating or cooling -

v the interior of the-building'cén be obtained.

iwf 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 robm'can be used to secure thegvertical'
mullion_by means of a fastener, and the flow passage and
fastener do not interfere with each 6ther. This permits
thé fastener té'be secured st the optimum position

15 for connection to the building wall member, namely &
portion of the building skeleton such as a floor plate.
Furthermore, since the connection between thé.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

v ' connected to the flow passage is excellent. HThis reduces

feed water heat loss and.improves héafing and cooling

efficiency.
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20 operation is facilitated and the arrangenent of the pipes connected
to the fl ow passage is excellent. This reduces feed water heat |oss and
es heating and cooling ef ficiency. - 9 - CLAIMS: - 1. -A
verbkﬁ mul lion instalted in a building and conprising an outef strudctural -
and a vertical mullion body coupled together by coupl ed neans and “
ing a heat insulating nenber therebetween, said vertical mullion body
haV|ng a substantially rectangul ar .cross section and a heat transfer nedi um
fl ow passage extendi ng | engthwi se through the interior thereof, said
passage for§¥§g&%art of a heat transfer nedium flow system of the bui | di ng.
A vertical mullion according to claim11, wherein said heat transfer
ned|un1flom/passage ext ends dept hwi se t hrough substantially the center of

said vertical mulhinnebodymBrion ms%ay&rdt 560 pUdihgLrACEHpdifihgt 0 claim 1
or 2, wherein said vertical nullion body is connected to a fast ner nounted

‘to a floor shadutey d1@lksurad. member Andes tuegdlicalUhhilgBn ey Hupled 0 Cl aim 3,
wherein said vertical nullion body has a |'ower end portion extendi ng bel ow
fromthe conogstihenghypeotpled mfansaard émisteeivey a Sadtd ihsanletirgndember

ot

therebetuween, said vertical mullion body having a
substantially rectangular cross section and a heat transfer medium
qum passage extending lengthwise through the interior thereof,

. said passage forming part of a heat transfe: medium flow system

of the building.

2. A vertical mullion according to claim 1, wherein said heat
transfer medium flow passage extends depthuise through

substantially the center of said vertical wmullXion 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 bqlts. ' A

Tt

4, . A vertical mullicon accﬁrding to claiﬁ 3, uhérein said
vertical mullion body has a lbwgr end partion extending{below
from the connecting portion of said fastener, said lowe: end
portion being éonnectéd 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;

A



portion being connééfed to a feed heat transfer nedium pipe andf~Qr a drain
pi pe. 5. - A vertical mullion installed in a building substagtially as
described with reference to and as illustrated in Figures léf?gz//Of t he

d

acconpanyi ng drawi‘ngs.” "= 6. A vertical mulljon install a buildihg
substantially as described with referengg 40 and as illustrated in Figures
1, 2 and 4 of the acconpanying draw ngs. 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 acconpanying'dramjngs.
B. 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,

Tl

3 and 4 of the accompanying drawings.
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