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2143557 HEAT- | NSULATI NG FRAME ASSEMBLY FOR USE | N, CURTAI N WALL CONSTRUCTI ON
The present i'nvention relates to a heat-insulating frame assenbly such as a
horizontal or vertical frame nmenber for use in a curtain wall constructian,
Prior vertical frane assenblies are disclosed in Japanese Utility Mde
Lai d- Open Publications Nos. 10 56-76816 and 55- 145604 and Japanese Patent
Lai d- Open Publication No. 48-19010. The conventional vertical franme .
assenblies include an inner frame nenber, anlowter frane nenbe?l@ﬁ%g
heat -i nsul ati ng nmenber di sposed between the inner and outer frane rs

and 15 interconnecting theABAFgINSSLATING, FRAME: ARFEMBEY transfer between
t he ¥nner and outer frane . .The_di (o] vert.l assenbl i es
ar e “fiohever. disadvantqgeoug%%ﬁ%%%agﬁi?Ugéiahi%ggPegbgégﬁhﬁéESHﬁe-consuning
to position and douple the inner and 20 outer frame nenbers and the

heat -1 nsul ati ng nenber properly with respect to each other. The known

vertical frame assenbliesyy ¢ 4een@nedvenkeby FefiatB8t @bl gtion of panels in
recesses defined in the opposite sides of the frane assenblies. |If a panel

25 were attached tmeaainmswlatdinge fetmehasgemblgakuthase aenbelzontgbsopf
t he i nner and oduter franme nenbers would tend to be defornmed into .the recess
in the other 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-bpen
Publication No. 48-19010. The conventional vertical
frame assemblies include an inner frame member, an
outer frame member, and a heaﬁaipsulating member
-disposed between the inner.ahd'oﬁter framé @embers and

15 interconnecting them tsgether for prevénting'heat
transfer between the inner and outer frame members.
The disclosed vertical frame"assémblies are however
disadvantagebus in that it is quite tedious and

g time-consuming to position and couple the inner and

L]

20 outer frame mémbérs 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 asseﬁblies. If a panel

25 wére attacﬁed to only one side of the vertical frame
member, edges of'tﬁe inner and outer frame members

would tend to be deformed into the recess in the other



-2- side of the vertical frame nenmber under forces | nposed on such edges.

.. Theén, the attached panel woui d becone insecure, and the heat-insul ating

capalility between the inner and outer frane nenbers would be rendered

-poor. 5 Japanese Utility Mdel Laid-Open Publication No.

57- 35054 shows a prior corner vertd cal- frame nenber of an integral

configuration having opposite si.des to which panels are fastened. However,

t he di scl osed corner frane nenber has proven unsatisfactory in that the 10

i nt egrsdldec @fsthhec tvemt dica Inditramegf megiberrt lupdefrf €otricee timppsedi de a desired

thermal insulation between the interior and exterior sides of a building on

whi ch A& U fEass-and hedbdne ¢ titashald e@nellt vios lebiegved possi bl e by .. .-

means .of theefrgﬁgpt 15 invention to provide a heat-insulating frane e
u _

asse P FUIE FRaneatsissrietiions CRRreA L4y BRtrReneibed

heat - i. | ati capabid ity between i nner, and outer frane nenbers. It is
beriedgﬁgﬁbégggﬁg %f ﬁ%&ﬁé 3fﬁg%§spwggzﬁtgforenpﬁ€gﬂtPBHrto provi de a

heat - i nsul at i ng, £ £ ane, cyrtai mwal l nstructigns which all ows
i %ner and out er EH ame ?r}éérrlgler%)és}yt% % LeLa_anJ'laci yrbpg%d_pé'c%cdrcaatté’loff %Si ti oned and

coupl e -3gloall \“@lowst @ %&QBrOEEQEe;SgEgE%@QQt??Qmpehgﬁggg.BPSSibility of the *

present 25 I nvention is to provid eat-insulating frame assenbly

an integral configuration having opposite sides to 3 _ *
which panels_are fastened. However, the disﬁlosed.corner |
frame member has proven unsatisfactqry'in that the
10 integral construction is not sufficiently effective
to prpvide-a desired thefmal insulation between the
intefiqr and exterior sides of a building on whicﬁ the
cbrner frame member is installed. -
It ié be;ieved possible by meané of the present’
15 inventibn tb provide‘a heat-insulating frame assembly
for curtain wall constructions which has an increased .
heat-insulating capability between inner and auter frame
members, |
It is bélieyed possible by means of the'prESth Q;
20 'invention to provide a.heat-insulafing_Frame assembly for .q
curtain wall constructions which allows inner and oute?
Frame-mgmbers to be easily and accurately positioned and
coupled relatively to each other.
Still another believed_possibility of the present
25 ihvention is to provide a heat-insulgting frame assembly
for curtain wall cqnstructions which permits a panel to

be attached to only ane side thereof securely and stably,



for curtain wall constructions which permts a panel to be attached to only
one side thereof securely and stably. -3- According to the present
invention, there is provided: 1. A heat-insulating assenbly conprising; (a)
a first frame nenber; (b) an attachnent fastened to said first frame nenber ;g
by a first bolt and having a pair of recesses at opposite sides of said
first balt; (c) a spacer of a heat-insulating material including a pair of
side walls having a pair of first ends‘d?Sbosed in said recesses of said
-attachnment respectively, and a connecting wall interconnecting said side
wal | s and having a recess acconodating therein a head of said first screw,
sai d-Si-de wal | s havi ng Agairdigfg decdie eresenteipeenitieny, toppesite to and
renot® fromsaid first-ends; (d) a second frame nenber having a groove,
sai d ‘pair of sSREVMFA¥hds of said side walls of said spacer being fitted in

said groove; and (e) a secan s%reM/fistening sai d_second frane nenber and
said spacer to said first gﬁ? mefsEtating assembly comprising;

(a) a first frame member;
(b) an attachment fastened to said first frame
- ' ﬁember by a first bolt and having a pair of recesses ét.
.opposite sides of said first bolt;
(¢) a spacer of a heat-insulating material includiﬁg
a pair of side walls having a pair of first ends disposed in’
“said recesses of said attachment respectively; énd.é
"connecting wall interconnetting said side walls and having a
recess accomodating therein a head of said first screw, said
side walls having a pair of second ends, respectiuely,'opposite
to and remote from said first.ends; |
(d) a second frame member having a groove, said
pair of second ends of said side walls .of said spacer being
fitted in said groove; and
L (e) a second screw Fasténing said second frame

member and said spacer to said first frame member.



-4- The invention will be described by way of exanple with reference to the
accofipanyi ng drawi ngs, wherein:- Figure 1 is a fragmentary front™ :
el dvhtional view 5 of a curtain wall construction which incorporates
therein a heat-insulating frame assenbly enbodying the present invention;
Figure 2 is a fragnentary vertical cr@ss-secti onal view of the curtain wall
construction shown in Figure 1; 10 'Figure 3is a
cross-sectional vj MIIakeq:ann QF u - b Fi ur e 1; Figure 4 is a
fragnentary enl ar g&d tHosssdtt onal RitAee aedn é’t-l sfi'ating frane

- assenbl yei I ;ls%r@vq_q {;[ko%:f%%eﬁrtso g.n:_d a@%&[p%n@ |n§g B:rHA5Ys sectional view _

taken aiong e Throughout th%%S
_SpGCIfIC@ﬁép@lnIhe terms "inner", "outer" “inwardly", and "outwardly" “@re
used with reference to the georretrlc center of a buildi ng to which a

curtain wall constigieid on is 4 F hmmddaahiedrocHt elevational vAswi | Tustrat ed
in Figures 1 and 2, a curtain wall construction, generally designated at

10.5 i nsdfila ecuoie En bus 1 di s stonprt ises wh inat rincaofporaittescurtain wal | s 11.
Each of the unit curtain walls 11 is
thereln a heat-insulating frame assembly embodying the
present 1nvent10n, .
FigureIZ is a fragmentary verticai cross-sectionai
Qiew of the curtain wall construction shown in Figure 1;
10 Figure 3 is a cross-sectional view taken along
-line 111 - III of ?igure 13
Figure 4 is a fragmentary enlarged cross-sectional.
_v1eu OF a heat insulating frame assembly illustrated .in

Figure 33 and quure S is a cross-sectional view taken along

-line V -V of Figure 1.



conposed of a pair of vertical frame nenbers 12, 12, a 15 mul lion 13, an
upperhnorizont-al frame nenber 14, a transom 15, an internedi ate transom 16,
and a |l ower horizontal frane nenber 17. These franme. nenbers 12 through 17 °
are interconnected to provide a plurality of rectangular frames in which
lights 18, 19, double-glazed 20 panets320, 21, and insul ati ng- panes¢ and
gl ass assenblies 22, 23 are supported. Each unit curtain wall 11 also has a
blind box 24 fromwhich a blind 25 -6- can be |owered, as shown in

Figure 2. _The insulating: panel and glass assenbly 22.includes an inner
panel 26 aid an outer pag'érg?gg?%gsg'}%,s%%c’r Jrfﬁ?’r%ﬂ’eﬁ“?% R e B 8khich
vertisgal I |y exteggd,ach0ss; QY @dges. of w bui | dj ) f . see

Fi gur—'E’Z_. As shoangl ?n Fi gbreé?g_lgng %?Qeac#%%l{%e ver iJc%oJﬁurlgt%e menber s
12 conprises anrasgenhty 0b 8Rei §OGHe FEIDEL e B0 HF QWLAL: TPt Shnind 2
spacer 32 by which the inner 10 and outer nenbers 30, 31 are .

i nter connect ed. aTbertaner uabbbesnSOrist LoMpPDSeth afe atddumyg wal | 33, an

outer wall 34, a pair of side walls 35, 36 which are integrally joined to
define a hBI | ow section 8% skivshyated ain & Ygyessdgeandlils, iannartadld 33 has

afM 15 - increased_thickness and has a hole 39 of a circular cross section
for passage of ¥2héafoPFhRYpbien ngoeRefakdy designated at 10,
T installed on a building comprises a matrix of unit

curtain walls 11, Each of the qnit curtain walls 11 is
‘composed qf a.pair of vertical frame members 12, 12, a

15 mullion 13, an upperhorizonfal Frame member 14, a
-transom 15, an interhediate transom 16, and a lower
horizontal frame‘member 17. These frame members 12
through 17 are inter?onnécted to provide a plurality of
récténgular frames in which iights 18, 19, dﬁﬁble-glazed

20 panels 20, 21, and insulating-panel and glass assemblies -
22, 23 are supported. Each unit curtain wall 11 also

has a blind_box 24 from which a blind 25



and a recess 40 opening laterally. The outer wall 34 has an integral
-shaped attachnment frame,41 conposed of 20 a pair-of side walls
423’ #3 and a connecting wall 44 interconnecting the side walls 42, 43. The
ing wall 44 has a lateral extension 45.including an outward |ip 46.
The lateral .extension 45, the si-d® wall 42, and the outer wall 34 jointly
define a laterally opening vertical recess 25 47. The connecting wal |
44 and the side wall 43.are inter- connected by a substantially
right-angled corner -portion having a recess 48. The outer wall 34 has a

. pair of dwolke dmapactd, agehodd, iH0Fdigspesed clfoselipstdathegsi de wall 36 _

.channel

connect

and | oi

pr oj ect

i's fixe®h ahe WS en g ndliesss 2

ntly defining a vertical recess 51. -7- An attachnent 52,
form of merstl ignd gds sen asmembdlyy 2@pdnicdydesnenalinpegessnsd 2R which a

i nxgtie

ion 5 54 of the connectin% wall 44 is fitted. _The attachnent 52
y

&spdiiussratRd ipt h&RHERt 52 al so has

[ t.war dl i 56, 57 . | aterally.,f ach
ot hor art ot SpaS A RAIIdY G ARG BorESsPuERe BragcopT: Rl Pt ABhment 52
%qh cl e%ﬁJh%iEESQF 48 to define a laterally opening recess 59
t

pard |y
between

made of

10

e &t tachirent | froame _I and the attachnent frame 41 and the
attachment 52. Thg %ﬂﬁﬁﬁJi§2F&%pQ%sa3S%Q%t§Qtbékhyo¢hﬁﬂaebé§@§E§Q S

a heat-insulating material and having
frame members 12 comprises an assembly of an inner member

30, an outer member 31; and a spacer 32 by which the:inner
and outer members 30, 31 are interconnected.

The_inner member 30 is composed of an'innerIMail'
33, an outer wall 34, a pair of side walls 35, 36 which 

are integrally joined to define a hollow section 37

. serving as an air passage. The inner wall 33 has an

15

20

25

increased thickness and has a hole 39 of a circular

cross section for passage'of a Heat-transporting Aedium
and a recess 40 gpening laterally. The aouter wall 34 has
an ihtegral channel-shaped attachment frame 41 composed of
a pair of side walls 42, 43 and a connecting wall 44 |
interconnecting the side wélls'az, 43, The connecting wall
44 has a lateral extension 45 including an outward lip 46.
The lateral extension 45, the side wall 42, and the outer
wall 34 jointly define a laterally opening vertical recess
47. The connecting wall aa.and the side wail 43 are inter-
connected by a substantiaily right-angled corner po:tion.
having a recess 48. The outer wall 34 has a pair.of hook-
shaped flanges 439, 50 disposed closely to the side wall

36 and jointly defining a vertical recess 51.

tructure

k2



a pair of side walls 60, 61, and a connecting wal| 62 15 i nt erconnecti ng
the side walls 60, 61. The spacer 32 has a wwdth smaller than that of the
bnner. menber 30. The side walls 60, 61 and the connecting wall 62 jointly
define a recess 63 accommodating therein the head of the bolt 5B,y abutting
attachnent 52. The side walls 60, 61 have narrower 20 ends 64 65 renote
fromthe connecting wall 62 and fitted respectively in the recesses 56, 57
and opposite narrower ends 66, 67 adjacent to the connecting wall 62. The
narrower ends 66, 67 and the connecting wall 62 jointly define an outwardly
openi ng recess 68. 25 The, out er, nenber 3 onpri.ses, first and
secaoqd. battens 70, 71 Al T We % fﬁbtfﬁhePrﬁbﬁ%e% ggFlE’.9§§ The
first—batten 7%121hglﬁw 4f\} t%{]’[@ﬁ] é’@"éraﬁzge?geg% \g%l |i$1 Zl%l _ﬂd.a7§ro‘3@gtion

lateral walls 2, 73 an jointly defining an

out war dl y5 0pens 419o f €688 Scdivthe dHihd alfralaaald §ik4eand the dekbblnand
| ateral’ recess 76 opening away fromthe side wall 73. The attachnment wall

72 has a pair 9 {steiadd ytspaceddirtdasng/ wald def ibyi agbalgr 66ve The

t herebetween in which the narrower ends 66, 67 of the spacer 32 are fitted.
The first battantFthreent t5e sperdra82 arad if adt enddiarygly boenih@ regéssest he
connecting wall 44 of the attachnent frame 41, the bolt 80 having a head
‘housed in the P%cex’ swaced laterally from each other and on opposite

'sides of the bolt 55. O0One side of the attachment 52 partly
10 closes the recess 48 to define a laterally opening recess
38 between the attachment frame 41 and the attachment frame
41 and the attachment 52.
| The spacer 32 is of a substantially channel-shaped
sFructure made of a heat;insulating matériél and having_
a pair of side walls 60, 61, and a connecting wall 62._
15 iﬁterconnecting the_side walls 60, 61. The spacer 32 has
a width smaller than that of the inner member 30. The
side walls B0, 61 anmd the connecting wall 62 jointly define a
recess 63 accommbdating therein the head of the boit 55,
abutting attachment 52. The side walls 60, 61 have narrower -
20 ends 64 65 remote from the connecting wall 62 and fitted
respectively in thé recesses 396, 57 and opposite narrower
T _ : ends 66, S?Iadjacent to tﬁe connecting wall 62. The narrower
ends 66, 67 and the connecting wall 62 jéiﬁtly define an
outmarde opeﬁing recess 68.
25 The outer member 31 comﬁrises first and second

baftens 70, 71 and is as wide as the inner member 30.



The second batten 71 has a lateral wall 81, a pair of integral walls 82, 83
projecting inwardly fromthe lateral wall 81 and fitted in the recess 75} a

T pai ${15 of integral hook-shaped flanges 84, 85 jointly defining a recess

86 opening inwardly. The second batten 71 is fastened by a bolt 87 to the
attachnment wall 72 of the first batten 70. The recess 63 in the spacer 32
accommodat es 20 therein a bl ock 88-of a heat-insulating material which
may be poured after the spacer 32 has been assenbled or may be previously

SR I Y R KR R R TR MR

such as a Yoared plastic mat i Py opening 25

recess 68,2l d S 9500 My Lhg ALhaghTsal 7Wa|at'\d7_$6?f, LBgaLirst ba“rergg';-

For asse y, the attachnent irst fixed € i nner ne

30, and tien thenpaser 32 nitd yPesitingAgd aWi bht&@%la@gt ob@nihg attachment 52
and attached thereto. Thereafter, the first batten 70 1s poSitioned wth

respect treddss Spacermnd2 lanérbasiwaned 54 anthenet gerfigkl gwed by the
positioning and attachnment of the second batten 71 with respect to the
~firstd batltadrera]. rEleesel §ibe opehié ngnreryafidooutbe stdbewalB07331 can easily
and aCCUG%EF!%tg%h%%%%tL%Q?d7%ngagogpngrtggeagggr;?aeuggaced

ridges 77, 78 defining a groove 79 therebétueen in whiﬁh

the narrower ends 66, 67 of the.spacef 32 are fitted. The

first batten 70 and the spacer 32 are fastened by a bolt '\‘;

10 80 to the connecting wall 44 of the attachment frame 41,

the bolt 80 haQing a head housed in the recess 75.

The second batten 71 has a léteral wall 81, a
pair of integral walls 82, 83 projecting inwardly from
the_lateral”wall 81 and fitted in the recéss 75, a péir

.15_ of integral hook-shaped flanges 84, 85 jointly defining
a recess 86 openihg inwardly. The sécond batten 71 is
fastened by a bolt 87 to the éttachﬁent wall 72 of the
first batten 70. o
| The recess 63 in the spacef 32 accommodates

20 therein a block 88 of a héat?insulating materigl which
may be poured after the spacer 32 hés been assembled of
may be previously assémbled in the spacer 32. A blpck_
89 of a soft heat-insulating material such as a foamed
plastic material is filled in the outuérdly opening

25 recess 68 which is closed by the'attachment.wall 72 of
the first batten 70. | |

For assembly, the attachment 52 is first fixed



the attachnent 52 and the spacer 32. 10 . Si nce .t he spacer 32
is narrower than the inner and outer nmenbers 30, 31, the side walls 60, 62
of t-he spacer 32 and the inner and outer nenbers 30, 31 jointly define

| ateral |y openi ng channels 94, 95. The channel 95 receives edges of .inner
and outer spaced panes 15 of glass 21a, 21b of the double-glazeéﬁpanel
21. The. channel 94 receives an auxiliarygspacer 90 and a bl ock 93 which are
made of a heat-insulating material. More specifically, the auxiliary spacer
90 has opposite ends fitted respectively over the lip 46 of the inner 20
menber 80 and ta ltHe Shret Inemeeal 309! knddtheh the &paseérbagtes 70, and lies
subsgantially flush with the side wall 35 of the inner nmenber 30. The
auxrtiary spacgarsigdoaed midhsirespealt] t60tbe ehbtaspaeet 32 @oiintly define a
space 92 in which the heat-insulating block 93 is disposed for 25

m ni m zi ng anytHedhadddegedcr-o FagraefsATandneohbeeti Battent Aerkby acheive
an increased heat-insul ati.ng capability. The auxiliary spager, 90 and the

bl ock 03 - PRPLL iGERT wigTcF 5585611 PhENEnSHABPT 0921 870 pf 89EFRT g edges

of the inner and _outer ers, 30, .31 from being_defor L0 he. channel
o4 underqﬂnduengFgég gggﬁ?ggdaﬁ ﬁgﬁc °Fg?18Pé38n??§gg§g%%%$§ Et%% i nner

and outer 5 NMYPYRRY b3ttehoOMSREeRILBAERE EhaPRE! FPPst hEEEN 70.
Ny o Therefore, the inner and.oQter members 30, 31 éan easily
and accurately be positioned and coupled togéther through

A the attachment 52 and the spécef'SZ. | |

10 | Since the spacer 32 is narrower thah.the inner
and outer memberé 30, 31, the side walls 60, 62 of
thé spacér 32 and thé inner and outer members 30, 31.
jointl? define laterally obening channels 94, 95. Thé
channel 95 receives edges of inner and oﬁter spaced panes

15 of glass 21a, 21b of the double-glazed panel 21.
The channel 94 receives an auxiliary spacer 90 and a
block 93 which are made of a heat-insuléting material.
More specifically, tHe auxiliary.spacer a0 has.oppbsite
enas fitted respebtively over the lip 48.0F the inner

20 member 80 and a lip 91 on lateral wall 74' of the first
batten 70, and lies substantially flush with the side wall
35 of the inner member 30.uyfﬁé auxiliary spacer 90 and
the side wall BD.of the épacer 32 jointly define a space
g2 ih which the.heat-insulating block 83 is disposed fﬁr

25 minimizing any heat loss due to radiation and convéction
to thereby acheive an.increésed_heatéinsulating capability.

The auxiliary spacer 90 and the block 93



the inner and outer nenbers 30, 31 are thus dinensionally stable, the
doubl e- gl azed panel 21 remains attached securely in position. The inner and
outer ‘gl ass panes 2la, 21b are 10 retained in the channel 95 by inner and
-.outer; gaskets 96, 97. The inner gasket 96 includes a first portion 98 held
;agaidg the side wall 61 of the spacer -82 and a second portion 99 held

agai nst an inner surface of the inner glass pane 2la and extending
substantially at a 15 right angle to the first portion 98. The first
portion 98 of the inner gasket 96 has;g first attachment leg 100 fitted in
the recess 59, and the second portion 99 has a second attachnent |eg 101.

A batten 10gepl,eatBeRlpkBSHER! tHG 8RaRALE! LSfBEréfé!véhEiﬁcf‘ ddgddie recega
20 51 of the inner nmenber 30 and has an outmar |y opening Tecess 103 in
which the segopdeatihaebnend begeiOhembetstse(. 31 Theomubeingasket 97 has an
edge nounted on the hook-shaped flange 85 and is held against the outer

gl ass pane @#&borfdéd into théhehannel g&stadeQGumémeeﬁsr¢gstzpplm&duIed I n
position by fitting the first-attachnent leg 100 in the recess 59 at the
same tinme thAnd hapcat farhpesavesbing edge®uet cthoniaper | androvistber 30.

Since the first ask t i on 98 vi des, a seal ainst the side wall 61
of the syac@?"@? gof thgfbgf?ﬁn?BFg?ﬁbn%h%e? %?aﬁn%sth gfince.

the .inner and outer members 30, 31 are thus

dimensionally stable, the double-glazed panel 21,reméins

attached securely in position. B W

The inner andlouter glass panes 2la, 2lb are
10 retained in the channel 95 by inner and outer gaskets
96, 97. The inner gasket 96 includes a first pqrtion
98 held against the side Qall 6i of the spacer 82 and a
second portion 99 héld agaihst én inner sﬁrface of the
inner.glasé.pane 2la and extending substantially at a
15 right éngle.to the first portion 98. The first portiqn
98 of the inner gasket 96 has a_first attachment leg .

100 fitted in the recess 59,_and the second portion 99

¥

has a second attachment leg 10l. A batten 102 of a . o

heat-insulating material is partly fitted in the recess

20 51 of the inner ﬁember 30 and has an outwardly opening
recess 103 in which the second attachment leg 101 is
fitted. The outer gasket 97 has én edge mounted on.the
hook-shaped flange 85 and is held'against the outér
glass pane 21b.

25 The inner gasket 96 can easily be installed in
position by fitting the first attachhent leg 100 in the

recess 59 at the same time that the attachment 52 is



second gasket portion 99 provides a seal against the 5 inner glass pane
21a, -the bott'om of the channel 95 is reliably .seal'ed fromthe interior side
of the doubl e-gl azed panel 21. The second attachnment |eg 101 is nounted by
the batten 102 on the outer wall 34 of the inner nmenber 30. 10 This
al l ows a doubl e-gl azed panel of a different wwdth to be securely instg@jed
I h position by replacing the batten 102 with one dinensioned to suit such a
doubl e- gl azed panel. As shown in Figure 3, the nullion 13 is conposed 15

of an inner nenber 105 and an outer nenber-106 which are interconnected by
a spacer 107 of a heat-insulating material and an attachnent 108. The
spacer 107 and t hemapniefinont thegianer ohember sife cHiMcYUthe i Ditstagadkese
of t'he spacer-3.2 and the attachnent 52, and the outer 20 menber. 106 is_ of
substantially the BRRELILBnPPyRFAVigRS a3 2t 3Faingt cthersifswdllzflamf

aitached tothe | nppy deber 395,00 HESLEDLLALLY Lo Sere P 25 Ui
b L Tenber 188098 GReftcholElin 1 APSLULIS B0 a3
fftted,  the inngpn@askehsdigaRe fith | HEIrBde thd Nof Nehd YWHinnel. 95 is
..g | - - reliably sealed from the interior side of the
| double~glazed panel 21. _
Thecsecond attachment leg 101 is mounted by the
batten 102 on the outer wall 34 of the inner member 30.
10 This allows a double~glazed panel of a different width
to be securely installed ih position by repiacing the
batten 102 with one diménSioned to suit such a
double-glazed panel.
' As shown in Figure 3, the mullién 13 is composed
15 of an inner member 105 and an outer member 106 which
are interconnected by a spacer 107 of a hedt-insulating
material and an attachment 108. The spacer 107 and the
s " attachment 108 are of the same configurations as those
of the spacer 32 and the attachment 52, and the outer
20 member 106 is of substantially the same configdration
as that of the outer member 31 and attached to the
inner member 105 in substantially the same manner as
that in which the outer member 31 is attached to the
inner member .30.
25 The inner member 105 has an outer wall 104
liﬁcluding a paf? of laterally spaced recesses 109, 110

in which portions of inner gaskets 111, 112 are fitted,



gasket 96 and supported by a batten 113. The outer nmenber 106 supports
outer gaskets 114, 115, the outer gasket 114 being integral with the outer
gasket 97. 5 The doubl e-gl azed panel 21 has an edge sandw ched between
the inner and outer gaskets 111, 114, while the double- gl azed panel 20 has
an edge portion 116 sandw ched hetween the inner and outer gaskets 112,

115. As illustrated in Figure 4, an inner gasket band 10 117 has
opposite edge portions 118, 119 fitted respectively in the opposite
recessestdg idTet ngasket nhkl bekierntRgrap with Hdieadj™@&nt vertical frane
menbers 12, 12. A fenml e out er gasket band has an edge portion 121 -
fitted | a2ehet r3eeard Y%UW%DE%%d'gMear bt ten %??\%rrb R ne of the &%,

adj acent _vertic frame mber 2._A ter, gasket b 122 has an ™
edge por‘f’?'&?\ei2€6?i?‘f%%o'ﬁst%%é?%c%%%k% ﬁnﬂrhgl 10%??’%@#3%& 31 of the

ot her vegéé@% {18"Be IRIOEL: d2ra 1THE 18T & AN T8 £ &f7 gasket 20

bands 12 have Interfitting edges 124, 125, Tespectively. Each of the
vergi cal The apBupEabeI S 8d Fase R OWHE SHrd S iethed Hetaewer ti cal
cover 1.26, and .each of the transons 15, 16 has an outer surface covered
Wth a 2bhe inherizontalteovgasdet/s 114 sedlsd mruridre e eddutrldi-ng bet ween
the inner walls 33, 33 of the adjacent vertical franme nenbers 12, 12 has
ends di spbazeld reapelt2Wehas ian ténoe qoustie 40,6 Arridwitdhed between - *

”

the inner and outer gaskets 112, 115.
As_illustrated in Figure 4,.-an inner gasket band
10 11? has opposite edge portions 118, 119 fitted
respectively_in the opposite recesses 47, 47 in the
inner members 30, 30 of the adjacent vertical frame
members 12, 12. A female outer gasket band 120 has an
edge portion 121 fitted in the recess 76 in the outef
15 member 31 of one of the adjacent vertical frame members .
12. A male outer gésket Eand 122 has an edge portion 123
fitted in the recess 76 in the outer member 31 of thé other
vertical frame member 12. The female and male outer gasket
20 bands 120, 122 have interfitting edges j24, 125, respectively. i_/
Each of the vertical frame members 31 has an 5
outer ;urface covered with a vertical cover 1268, and each
of the transoms 15, 16 has an outer surface covered with a
25 horizontal cover 127. A seal member 128 extending between
the_inner walls 33, 33 of the adjacent vertical frame
members 12, 12 has ends disposed respectively in the recesses

40, 40 in. the



--13 - inner walls 33, 33. As shown in Figure 5, the internediate transom
16 i’ 5" conposed of an inner nenber 130 and an aut er nmenber 131 which are
coupl ed together by a spacer 132 5 of a heat-insulating material and an
attachnent 133. The inner and outer nenbers 130, 131, the spacer ng ‘and
the attachnment 133 jointly define upper and | ower channels 134, 13
receiving a | ower edge of the doubl e-gl azed panel 21 and upper edges of the
10 heat-insulating panel 26 and the gl ass E ne 27. The spacer 132 and the
attachment 133 are of the sane configurations as those of the spacer 32 and
t he aft achnent 52, ut.er nber 131 is of substantially the sanme
confhguratlon as ﬁﬁ & %Q?&% ?g fer menber 31 and attached to the inner

menbér 130 i n subst anti alplgy shgnSaper HPSr astﬁgaintgrﬁgdﬁﬂtéh@é%“%as an

menber 31 is attached to the I nner me e | nner

outer wall 136 ingleudisngomplaeld 8E hatfhaékyméﬁséﬁdlﬁ@csﬁ§e§n1§E£e£38 20 in
whi ch portions of inner gaskets 139, 141 are fitted, the inner gasket 139

bei ng integral w tlembee &BmeWhgaakereQGoapﬁeeuﬁo@ét@drbbyaab@ﬁééﬂrJIEQ The
outer nmenber 131 supports outer gaskets 143, 144, the outer gasket 143

bei ng int egral 5wi off tahée@m-ensgéskeng9mat251a1rha,=nd omerattiyehmént 33 .
doubl e- gl azed panel 21 is sandw ched between the inner and outer gaskets
189, 143, and t he ThgpépnedgaddoputhE HeBRerpahd0p7ldhd $# spacer 132,

and the attachment 133 jointly define upper and lower
channels 134, 135 receiving a lower edge of the
doublé—glazed panel 21 and upper edges of the

10 heat-insulating panel 26 and the -glass pane 27. The
Spacer 132 and the attachment 133 are of the same

.cgnfigurations as those of the spacer 32 and the

attachment 52, and the outer membér 131 is of
substantially the same éonfiguration as that of the

15 outer member 31 and attached to the inner member 130 in
substanﬁially the same manner as that in which the
outer member 31 is attached to the inner member 30.

The inner member 130 has an outer wall 136

including a pair of laterally spaced recesses 137, 138

20 in which portions of inner gaskets 139, 141 are fitted,
‘the innér gasket 139 being integral with the inner
gasket 96.and supported by a batten 142. The outer
member 131 supports outer gaskets 143, 144, the outer
gasket 143 being- integral with the outer gésket 97.

25 The lower edge of the double-glazeé panel 21 is
sandwiched betwéen the inner and outef gaskets 139,

143, and the upper edges of the glass pane 27 and the



- channel

- 14 - panel 26 are sandw ched between the inner and outer gaskets 141,
144. The inner menber 130 has a hole 145 of a 5 circular cross sectloﬁ
for paszage of a heat-transporting nedium An upwardly opening

dhaped franme menber 146 is di sposed bel ow and fastened to the inner
menber 16. - 15 - Claims: 1. A heat-insulating frane assenbly
conprising: (a) a first frame nenbér- (b) an attachnent fastened to sai d
first frame nmenber by a first bolt and having a -pair of recesses at
opposite sides.of said first bolt; (c) a spacer of a heat-insulating
material including a pair of side walls having a pair of first ends -
di sposedPremeka?® 2% exdedv HFhadi Re et Hitdhti T e&FH&d WMERT and a connec&ggg
wal | |nterconnec#A£ ﬁfqd side wal s and having a recess acconodating
t her ei n 3@HEAS of * bai frst screw, said side walls having a pair ‘of second

ends, respect i vel y,, 0pRES] tfed o ANsd I & AW Salg Jd st ends,

5 circular cross section for passage of a heat-transporting
medium. An upwardly opening channel-shaped frame member
146 is disposed below and fastened to the inner member

16.



(d) a second frame nmenber having a groove, said pair of second ends of said
side;wall's of said spacer being fitted in said groove; and (e) a second
screw fastening said second frame nenber and said spacer to sard—first

frame nenber.

2. A heat-insulating frame assenb to claiml,
including a block of a heat-insulating fqateri al Jﬂﬂami , ,Iﬂ Trecess of
said spacer.-3. A heat-insulating frame nmenber m 1<€or

said first franme nmenber having an attachnent frane, said f| rst screw bel ng
threaded into said attachnment frame. dlafmdéigat-insulating frane assenbly

according to

claim1, 2 or 3, including a block of a heat-insulating

naterlal di sposed in said groove between said connecting mall and said

secowd frame menmber. 5.,A Eleg%a{:n%ué@i pgn%rpf@mgs%g% q-':.@%ntq any

preceding claim said second

rane ITE OITpI’I Sin SECO

battens, 'said first bafhenahpytdg ArifESssmePENi Ng avay from sai d spacer,
sai d second batten having-a pair of spaced wal s projecting toward said
spacer and fitted i) sébll aecesbatiimenmt dfddtsiedatd agnid.f iA St Frdmes Wealbiery
frame assenbly according to any preceding claim said first and second
frane menbers havenfisebsbahbtiaht yhahengaaepad dtdy, roedets st aacth roganto sdirtek
Spacer being narrower than said first and second frane

»
~

- sides. of said first bolt;

(c) a spacer of a heat-insﬁlating-material including
a pair of side walls having a pair of firsk ends dispdsed
in said recesses of said attachment respectively, and a
connecting wall interconnecting said side walls and having
a recess accomodating fherein a head of said first screw,

said side walls having a pair of second ends, respectively,

‘opposite to and remote from said first ends;

(d) a second frame member having a groove; said
pair of second ends of said side walls of said spacer being
fitted in said groove; and

(e) a second screuw fastening said second frame member
and said spacer to said first frame member,

2. A heat-insulating Fréme assembly according to
claim 1, including a block of a heat-insulating material
disposed in said recess of 'said spacer.

3. A heat-insulating frame member according to claim
1 or 2 said first frame member having an attachment frame,
said first screw being threaded into said attachment frame.

4. R heat-insulating frame assembly according to



menbers, thereby providing a pair of channels on opposite sides of said
attachnent and spacer. 7. A heat-insulating franme assenbly according to
claimé6, including an auxiliary spacer of a heat-insulating material

disposQﬂSin said auxiliary spacer and engagi ng sai d frame
menbers. 8. A heat-insulating frane assenbly accor l IE'"JN EB\ ﬂr
including a second bl ock of a heafslnsulatlng mat e sai d one

of said channels in juxtaposed relation to said aUX|I|ary spacer and
engaging said first and second frane nmenbers. 9. A heat-insulating frame

e, Sty i ar A ST ook 691§ OGS UR<BT R VSt oped

materlal dlsposed in said groove between said connecting
mall and said second frame member.,

5. A heat-insulating frame assembly according to
any preceding claim, said second frame member comprising
first and second battens, said first batten having a‘recess
opening away from said spacer, said second batfen having a
pair of spaced walls proje;ting toward said spacer and

fitted in said recess-in said first batten.

6. A heat-insuldting frame-assembly.according to
any preceding claim, said first and second frame members
having-substantially the same width, said attachment and
spacer being narrower than said first and second frame
members, thereby providing a pair of channels én opp&site

sides of said attachment and spacer.

7. A heat-insulating frame assembly according to
claim 6, 1nclud1ng an auxiliary spacer of a heat- 1nsulat1ng
material disposed in said auxiliary spacer and engaging
said first and secand frame.meﬁbers.

8. A heat-insulating frame assembly according to

"claim 7, including a_secoﬁd block of a heat-insulating
material disposed in said one of said channels in
juxtaposed relation to said auxiliary spacer and engaging
said first and second frame meﬁbers.

8. A heat-insulating frame assembly, substantially
as described with reference to and as illustrated_in the

accompanying drawings.
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