HEAT | NSULATOR ASSENBLY FOR CURTAIN MALL This i nvention relates to a heat

i nsul at or “assenbly for a curtain wall, particularly a curtain w@_l;bf7$§ﬂ?tj
i nel i ned type. The conventional heat i nsul at or Jor a curtain wall is 5

not degskgned for application to a curtain wall of the inclined type. Any
attempt to use such a heat insulator as the insulator for an inclined N
curtain wall will result in deformation of amintervening heat insulat mgj
‘material when a coupling bolt is firmy tightened.to 10 <couple the ’

i nsul ator together. This nakes it inpossible to obtain.a heat insulato
havi ng sufficient strength.'Accordlng t0 one aspect of the present.
invention there is provided a heat insulator assembly for an inclined
curtain wall conprising g ed at a
prescribed angl e and i nt &% ! : F LN s
pl ates, and an outer nenber coupled to the |ncI|ned plate by a coupling
bolt with a rigid heat insulating nenber being interposed between the outer

menmber and the tHans o Ral od fﬁ)ﬁ!és 2 4 Hdk Fieifs‘?ﬁ@do?:u'aasrsetn&l@o%zt he

|ncI|ned pl ate an he out er
a curtain wall, particularly a curtain wall of the

inclined type.

NI The conventional heat insulator for a curtain wall is

5 not designed for application to a curtain wall of the
inclined type. Any attempt to use such a heat insulator
as the insulator for an inclined curtain wall.wilr
result in deformation of an intervening heat'insulating'
meterial-when a coupling bolt is firmly tightened to |

170 couple the insulator toéether; This makes it impossible

to obtain a heat insulator having sufficient strength.

According to one aspect of the present invention there
is_provided a heat insulator assembly for an inclined
curtain wall comprising a transom body having & plate
15 1inclined at a prescribed angle and ihterconnecting
horizontal upper and Ioﬁer base piates. and'an outer.
member coupled to the inclined plate by a coupling bolt
with a rigid ﬁeat insulating member being interposed
between the outer member and the transom body. the bolt
.20 lying perpendicular to both the-inelined plate and the

outer member.



2 ding to another aspect of the present ‘invention there is provided a
sul ator assenbly for an inclined curtain wall, conprising: a transom,
bo ichincludes a pair of upper and 5 | over base pl at es extendlng 'yr*

ontally, and an inclined plate interconnecting said base plates and
extendi-ng at a predeterm ned angl e of |nQI|nation W th respect thereto; §§5
outer structural.nmenber disposed to lie in 10 “parallel with and spaced

away fromthed '%ﬂae%ola%%nf Sa%'p‘icttr%'fs@ﬂeb%@ése%tr ghdnRgdh i nsul ting

menber interpose etween said transom body and said outer structural

menber; and theGRUAlsi B dvdldieds ar dsad [Aevspaadiotulasislenbllyt @ogh anhe 15 inclined
pl ate of said transom and said outer structural nenber for coupling said

transom and ineild nedt eurtainc warldl, rempedstiaget her. The invention will be
-descri bed by way of exanples with reference to the acconpanying draw ngs.
wherein:- 20 Fﬁgtransymabyﬁaewwugh dincd udeis| @ Pgigr ofi aedew @indi ncl i ned
curtain walls . 2 is an enlarged, |ongitudinal sectional view of.
porti onSA sﬁgwwr'%apﬁgplgtes extendlng horlzontally. and an
inclined plate,lnterconnectlng said base plates and
extending at a predetermined angle of inclination with
respect thezeto{
an outer structural member disposed to lie in (o
10 parallel with and spaced away from the inclined plate of )
said transom body:
a rigid,heat‘insulting membe;_interposed between
said transdm body and said outer st;uctural member;: and
a coupling bolt screwed perpendicularly through the
15 inclined plate of said transom and said outer structural
member for coupling said transonm and said outer

structural member together.

~The invention ﬁill be desc;ibed by way of examples with N

reference to the accompanying drawings. wherein:-

20 Fig. 1 is a side view of a building provided with

inclined curtain walls;.

- Fig. 2 is an enlarged, 1ongitudinal sectional view of

portion A shown in Fig. 1:



3 Firg. 3 is a transverse sectional viewillustrating a transom coupling
portion, and Fig. 4 is a sectional view show ng another enbodiment of a
heat insulator. .5 Referring to the side view of Fig. 1 showi ng an inclined-.
curtahpswal I. H numeral 1 denotes a transom 2 an intermediate transom é;?ii
3 a vertical mullion. The transom 1. intermediate transom 2 and verti cal
mullion 3 are arranged in the formof a latt8ce or grid, with side 10
vertical mullions 3 being disposed at an incline along the inclined front

and back surfac@ﬁgof3a1hualdmagsBersIheeen¢onaledlporiles@rauxi@gp lis

shown in greater detail in the enlarged, l-ongitudinal section of Fig. 2. 15
Wth reference ttaxafispm Zoumdmngapo&tdeShgnades a transom body, specifically
a structural nenber on the inner side of the curtain wall. The transom body

4 conprises a pair of substantially paral | el upper and | ower base plates.5.

bace plates 5. | 'Ezi nt Ttk AaeRg e RAT VR, ERePhEL aRo bR LI SRRBFFMAY 6 1

respect thereto., u&g g%&ggtural menber 7 is disposed to lie in
parallel wth the |nc |ne pllaté 6 with a clearance therebetween. Arigid
heat insul ating

S Referring to the side view of.Fig. 1 showing an inclined

curtain wall H, numeral 1 denotes a transom, 2 an
N in;ermediate transom, and 3 a vertical mullion. The

transom 1, intermediate transom 2 and vertical mullion 3
afe arranged in the form of a lattice or grid, Qith side

10 vertical-mﬁllions 3', 3' being disposed at an incline
along the inclined front and back surfaces of a building
B'. The encircled portion A in Fig. 1 is shown in
greater detail in the ehlarged..longitudinal section of

Fig. 2.

15 With reference to Fig. 2, numeral 4 designates a transom
body. specifically a structural member on the inner side
of the curtain wall. The transom body 4 comprises a
pair of substantially parallel upper and lower base
plates §. S extending horizontally, and an”inclined

20 plate 6 interconnecting the base plates 5, 5 and
extending at a predetermined angle of inciinatiqn with
respect thefeto. An outer structural membe:.7 is
disposed to lie in parallel with the inclined plate 6

with a clearance therebetween. A rigid heat insulating



4 menber 8 is interposed between the transom body 4. serving as the inner
strugtural nenber, and the outer structural menber 7. and is arranged to .
3se nenbers at right angles. A coupling bolt 9 is passed 5 t hr oughs—
structural menber 7 in the vicinity of the insulating nenber -8 '
: screwed into the transom body 4, | eaving a space between the. trardom
body and the outer structural nenber. Tiéhfening the coupling bolt 9

coupl es the transom hody 4 and oHtgk structural nmenber 7 10 together
t hrough t he WeMPELNEditEr v PSR IERE Sffe 22 TWEEH NG TABIHER P8AYNSte t hat the-

coupling bolt 9.i r d.int I ti ened _whi e _maint.aining a
paral | el reﬁgf%3ﬁ§h?% %i hlPﬁggegfiﬁgt?%glhg%35§%§uﬁggiﬁgengﬁﬁg 8. In

ot her . words hewRGHe? Bl ageg tike llaRT + 15 | i8S
perpendiculgfwggQg%%ﬁ ?ﬁ% gﬁtef stFuctqu?%%gﬁgef%7m§%§ %ﬁgs?nclined_plate
6 of the tra_ad@rodyt 4igheuling1@lsass AP2BeP1BngShWR ioN ik pasdedre fixedly
enbraced by the outer structural nmenber 7 and the base end of the base

pl ate 5 i athaskghs the olterThe hetheml2temberageinotheheridduble okass
panes B are supported by a gl ass pane supporting fitting 11. A |ower heat
~insul ator sthectimsel@ting membecrt @dand tilsescrewed into the transom

body 4, leaving-é space between the transom body and the

outer structufai member. Tightening the coupling bolt 9

couples the trahsom body 4 and outer structural member 7 -{‘>
10 together through the intermediary of the heat insulating

-member 8. Note.fhat the coupling bolt 9 is screwed into

place and tightened while maintaining a parallel

_:élationship with respect to the heat insulating member

8. 1In other.words, when screwed in place, the coupling
-15 bolt lies perpendicular to both the outer structural

member 7 and the inclined plate 6 of the transom body 4.

‘Double glass panes B, shown in Fig. 2 are fixedly

embraced by the outer structural member 7 and the base

end of the base plate 5 via gaskets 10, 10. The bottom \-
20 surfaces of the doubie.glass panes B are supported by a

glass pane'supporting fitting 11.

A lower heat insulator structure C' is connected to the
upper héat'insu;ator-c of Fig. 2 and is capable of being
displaced relative thereto. - More specifically, the

25 lower base plate'slof the upper heat'insulator_structure



upper heat insulator C of Fig. 2 and is capable of being displaced relatjve
thereto. More specifically, the 25 | ower base plate 5 of. the upper he \
+dsul ator structure 5 Cis provided with extension pieces 12, 12
projggylng from both ends thereof and formng a cavity 13. The Iomer
i nsul&ator structure C has its upper base plgte 5 fitted into the cavity 13
through the 5 i ntermedi ary of hernetic seafing nenbers 14, 14, whereby
the | ower heat insulator structure C is_connected to the up heat

i nsul at or strucCuié ereyigediwiph HBFPQEH?BIP&eﬂ?§p¥%ce%%lgf$) %ﬁ%ﬁ&a

t her et In th ted stat f d b I 10
bace plate 5 of SERB BLEr SPASLFAPEPOR, ADRL LPEREMr THE: Uhpkd - badl® plate 5
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contraction. 15pA5kighi50yg chaat mesukﬁalesvﬂeyeisafna@uéwcbn@s gl ass wool or
rock wool is packed between the inclined plate 6 of the transom body 4 and

the outer styructcalrm@@iBey &ft ferfRER¥esehbifigahenbots ald NOLPI OACE b
t he heat insulator assenbly.
' the lower heat insulator structure C' is connected to

the upper heat insulator structure C so.as to be
horizontélly displaceable relative thereto. In the
connected state, a space 15 is formed between thé lower
10 base plate S of the upper insulator structure C and the
upper base plate 5 of the lower insulator structure C'.
The space 15 maintains the hermetic seal, offsets
mechanical error and absorbs thermal expansion and

contraction. _ ' _ .

15 A fibrous heat insulating material 16 such as glass wool
or rock wool is packed between the inclined plate 6 of
the transom body 4 and the outer strucﬁural member 7 to

LA improve the heat insulating property of the heat

insulator assembly.

20 An oﬁten batten 17 is attached across the outer
structural members 7, 7 of the respective upper and.
lower insulator structures C, C!' throughlthe
infermediary of a sealing member 14 to cover the joint

and, hence, maintain both air and water tightness.

25 The transom 1 is constructed by fitting covers 18, 18



uter batten 17 is attached across the outer structural menbers 7. 7 °:
pective upper and | ower insulator structures C. C through the _
vgry of a sealing menber 14 to cover the joint and, hence, maintain g—
L nd water tightness. 25 The transom 1l is constructed by thtinQJg S
covers 18. 18 6 onto the respective base plates 5, 5 situated on. the> - !
-outer sides of the upper and |ower insulator structures C. C. The ends of
the covers 18. 18 are supported by cover squorting rods 19. 19 provided
~astride adjeRehtthe IRFPeChRIVOLPIFONRLIRLES 5. THheS ¥ umsRdn P dYRe i s coupl ed

) i cal_nullion, bod descr i bed_| hr ough
L ansom coURFT 4 BHORR S B3 rEEREE ool gLatH éiétz?svp%%fﬁ??é over
Ilions 3..3 . | j 10
G spl aceani & 5. TP AAEE &Y &g EFRf AT oFF At B iR el o
coupl i ng th@o%@f'éﬁﬁ?@fﬁfﬁf'@b&@dl?ytff &{é+§?éﬁfﬁs£¥i@@r djddedfie heat

I nsul ator structure he coupl i1 ng bo 'S passed_t%roug the outer

structusal Jér PPEPEmU1 BIéhs S3 SCI EVWePhé Nt Pakdén | B6dy "edi Pl @d@pPed N such

fashion as to lie perpendicular to both el enents.
to and supported by a vertical mullion body 21,

described later, through a transom coupling block 20 by
means of coupling bolts 22. Upper and lower mullions 3,
3 are connected by a sleeve 23 so as to be relatively .{;J

10 displaceable.

Fig. 4 illustrates a modification of the arrangement for
coupling the ‘inclined plate 6 and outer strﬁctural
member 7 in the heat insulator structure C. If the
coupling bolt 9 is paﬁsed through the outer structural
15"meﬁbe; 7 and is screwed into the inclined plate 6 in
such fashion as to lie perpendicular to both elemeﬁts.
as shown in Fig. 4, then the heat insulating member 8
. interposed between the inclined plate 6 and outer
structural member 7 may have the configuratibn of a
20 'patallelddzam when viewed from the éide thereof, and the
coupling bolt 9 may be passed through the heat
insulating member 8 if desired.
"
Reference will hbw be héd to the transverse séctibnal
view of Fig. 3 illustrating the éortion where the

25 traasoms 1, 1 are coupled together. As shown, a



bl

as shown in Fig. 4.
the.linclined plate 6 and outer structural nenber 7 may have the )
confiquration of s a 20 paral |l el ogram when viewed fromthe side thereof., ~and

the co

then the heat insulating nmenber 8 interposed between

ing bol't.9 may be passed through the heat insulating nmenbef

Bl f
desired. Reference will now be had to the transverse sectional vi éﬂ?Fig.
3 illustrating the portion where the 25 transbns 1.. 1 are coupl ed et her.
7 vertical nmullion body 24 and an outer structural nenber 25
are coupl ed togeréEerical hmal hicon bodyl2a iand reniorted istmqioysd member
, Wth double glass panes B. B being disposed on both sides of
the insulating néhife Foypledfagathen Withquhied gl ied latiag menbders Diedl y
secured, through, t he gaskets 10,. 10, in a chanpel forned by the quter

As shown, a

t her ebet ween

structural menbelRYRE

in the verti
bodies 4. 4
to both side
bl ocks 20. 2
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secured, through the gaskets 10, 10, in a channel formed

{ nesyeste faly 19! bR A LA Wik (AR couPl T ng

by the outer structural member 25, the insulating member
D. and an attachment 26 fitted in the vertical mullion

body 24.

As described earlier, the transom bodies ¢, 4
constructing the_transomﬂl are coupled by'the coupling
bolts 22 to both sides of the vertical mullion body 24

through the transom coupling blocks 20, 20, whereby the

~transom bodies 4, 4 are supported by the vertical

15

- 20

25

mullion body 24. Each of the covers 18, 18 extends
between the corresponding transom body 4 an& the cover
supporting rod 19 bridging the end portions of adjacent

mullion bodies 24.

As shown in Fig. 3, the vertical mullion body 21
constructing the verticél mullion 3 has a rectangular
cross-section and is formed to include a heat transfer
medium flow passage 27 at substantiélly the central
portion thereéf as seén in the drawing. The outer side
of the outer structural member'és coupled to the

vertical mullion body 21 is covered by a vertical



transom bodies 4. 4 are supported by the vertical 15 mullion body: 24. Each‘
of thé“bovers 18, 18 extends between the correspondi ng transom body 4 and -~ -
the ¢é "supportlng rod 19 bridging the end portions of adjacent nulllon §oi
bodi . As shown in Fig. 3. the vertical nmullion body 21 20 . -
constructing the vertical mullion 3 hasn$ rectangul ar cross-section and -

formed to include a heat transfer nediunTflow passage 27 at substantlally
“the central Eortlon thereof as_seen in the_drawi ng. The outer sjde of the

outer struch }%}°ﬁeﬁ%%?‘2§8couBF%d“?Be¥h%n§51%%@¥|%%5thﬁ?¥lBﬁlbbﬂy 21 is

db I
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sl eeve 23 pg%%lgﬁge géé# gge%ea gglﬁ§|a§ft§o§§tructlon t he

above- descr d and ust%ated I ns or assenbly for an inclined
curtain wall has the.follomnng advantages: (1) an inclined curtain wall
enpl oyi ng the heat insul ator assenbly exhibits the hi-gh heat insulating

per for mnceowig t6 iesutérsit Phcslieh, \ehé SabdPe {P¢séPiPed ngndol ts can be
ti ghtened securely w thout causing deformation of the heat insulating
materiab. illustrated heat insulator assembly’ fo; an inclined

‘curtain wall has the following advantages:

(1) an inclined curtain wall employing the heat : -L;
insulator assembly exhibits the high hedt insulating

performance that is required of such walls.

10 (2) -Coupling bolts can be_tightened securely without
caﬁsing deformation of the heat insulating material,
thereby providing a heat insultor assembly having

excellent mechanical strength. .



t hereby providing a heat insultor assenbly having excel I ent mechani cal

st.rengt h. Clains: 1. A heat insulator aggs ggic! i ned curtain
wal |, “conprising: a transom body which i ncmmumlmum “lpper ower
base.pl ates extending horizontally, and an % ¢<ingl ined pkate , L

i nterconnecting said base plates and extending at a predeterm ne
i nclination with respect thereto; an outer $tructural nenber di
lie in parallel with and spaced away fromthe inclined plate of 10 said
transom body; &Llaigst heat insul ati ng nenber interposed between said -
transom body and said outer structural menber; and a coupling bolt screwed
perpendi cul arly through the inclined plate of said transom and said outer
structural 15 nmenber for coupling said transom and said outer structural
menber toget herks 2R Reddatl NSy @TRLoASEEISIY) f 0Fc @8r ARG 1PSACFAFRREN wherein
sai d transom body .i nc]l udes an upper, inner insulator structure and a | ower,
I nner Ynsulatoﬁ”édﬁ SOFEAFARI *sai d upper, inner insulator structure has a

a-transom body which includes a pair of upper and

lower base plates extending horizontally, and an
5 inclined plate interconnecting said base plates and
extending at a predetermined angle of inclination with
14} ' 'respect thereto; )
an outer structural member disposed to lie in
parallel with and spaced away from the inclined pléte of
10 said trénsom body:
a rigid heat insulating member interposed between
said transom body and said-outer structural member; and
a coupling bolt screwed perpendicularly through the
inclined plate of said transom apd said 6uter structural

* 15 member for coupling said transom and said outer

structural member together.

2. A heat insulator assembly according to Claim 1,
wherein said transom body includes an upper. inner-
insulator structure and a lower, inner insulator

20 structure, said upper. inner insulator structure has a
pair of extensions projecting from both ends'of_the
lower base plate, said extensions forming a cavity
between then, and said lower, inner insulator structure

has its upper base plate fitted into the cavity of said



pai r of, extensions projecting from both ends of the |ower base pl ate, said

-ext ensi s for " | ween then, and sai-d | ower, inner insulator

st ruct/urge Yhas mmmlﬁmﬂ)mla mlate fitted into the cavity of said 10. - .
upper {* \N er indulator struscture through the internediary of hernetic"-:a”;
seal i nbers, whereby said |ower, inner heat insulator structure is
connect®d to said upper, inner heat insul d&%br stricture so as to be 5

hori zontal |y displaceable relative thereto. 3. A heat insulator assenbly
accordi ng to WBRAIN Annferidsviladior §fFarctuitndhbhongh #ther structure and
said lower, i,nner insulator structure are :coupled to respective individual

outer struct HieTRSHAYY, FoditTRe S Shidd % dembans,cMfefebfeffdds bei ng
i nt erconnected air- .and ter-t.ightly thrugh a sealing nenher an outer
bat on br do e Ao R s it dr b e 3, T TR o

said upper, inner heat insulator st;uctu;e so as to be

5 horizontally dispiaceable-relative thereto.

3. A heat insulator assembly-according to Claim 2,
wherein said'upper.'inner insulator structure and said
~ lower, inner insulato; strﬁcture are coupled to - G
respective individual outer structural members, both of
1d- said outer structural members being interconnected air-
and water-tightly through a sealing member by an outer

batten bridging both of said outer structural members.




