HEAT- | NSULATI NG FRAME ASSEMBLY FOR USE I N CURTAI N WALL CONSTRUCTI ON The
present invention relates to a 5 heat-insulating frane assenblyészQCQQI

hori zont al
Pri.or verti cal
Lai d- Opent Publications Nos.

frame assenblies are disclosed in Japanese Utility Mde

Lai@d- Qpen Publication No. 48-19010. The conventional vertical frame
as®enblies include an inner frame menber, arn, quter frame nenber, and a

heat -i nsul ati ng nenber di sposed between the inner and outer frane.nenbers
and 15 interconnecting themgm@eiINSUIAQI NG PrAME ARG SERRL Yl ransfer between
and outer -franme nmenbers. The disclosed vertical frane assenblies
are however di sadvant ageous HOR tUsE IN CURTQIN HALBACONSTRUATIONE- consum ng

t he i'nner

to position-and couple the inner and 20 outer franme nenbers and the
heat -i nsul ati ng menber properly with respect to each other. The known

verti cal

recesses defined in the o
25 were attached tq. . Vi A8
t e i nner and oWt e?‘ Fane meinb
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frame assenblies gre desi gned soIeLé for .installation of panels in

nf FRlateSsERbRies. If a panel
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verticql framélmemye{ fo; use in a cﬁrtain wall

construction.

Prior vertical frame assemblies are disclosed in

Japanese Utility Model Laid-Open'PubliCations Nos.
56-76816 and 55-145604 and Japanese Patent Laid-Open

Publication No. 48-19010. The conventionél 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

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 °
outer frame members and the heat-insulating member
properly with respect to each other. The knowﬂ
vertical frame assemblies are designed solely for
installation of pénels in recesses defined in the
opposite sides of the frame assemblies. If a panel
were attached to only 6ne 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

10 56-76816 and 55- 145604 and Japanese Patent

or vertical franme nenber for use in a curtain wall construction
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\Agru"Ld tend to be defornmed into the recess in the other -2- side of the
~vertical frame nmenber under forces inposed on such edges. Then, the ,
attached panel woul d becone insecure, and the heat-insulating capability
bet ween the inner and outer frame nenbers would be rendered poor. 5
Japanese Utility Mdel Laid-Open Publication No. 57-35054 shows a. prior

corner vertical frame menber of an integral configuration having opposite -

sides to which panels are fastened. However, the disclosed corner frame &

mermber has e funsal iwaGicly firardehalenble 1@der Foe@eal igpRSERUCtiON is

not sufficiently effective to provide a desired thermal insulation between
the interioromraicxtesiges. siTdes,ofthz buitkdhey panehi ebullBebeenrer frame
-menber is.installed. It.-'is believed possible by neans of the present 15
i nvention tdNAePHfe @nteding hegtatiinsy liotdmg sssebblytyobetuetai hhaal |
constructions which has an increased heat-insulating capability between
‘inner and out®eT itk MehAfefFame; megbgalsi wped dpbssikBhdebgdneant - of - t he
present520 inventifgggég é‘ﬂ@f%ﬁé@rﬁﬁﬁéirf??éﬁdég%fdfg?iéﬁiiimbk%.for
'57—35054'shows a prior corher uerﬁicai frame membe# of
an integral configuration having opﬁasite sidég to
which p;nels are Fastened. However, tﬁe disclﬁsed ﬁorner
f:éme member has pfoven unéatisfacfory in that the
10 - integral“consiruction is.not ﬁufficientlf effective
to providé a desired thermal insulation betmeeﬁ the
interior and exferior-sides of a building oﬁ which the
.ccrner frame member'}ﬁ instailed._' |
| It is beliéugd.possiﬁié ﬁy_meaﬁs qF'the:preéent
15 inventiqn to ﬁrovide a heat-insulating framé assembly
for curtain wall éonstructions which has an iﬁcreasea
héat-insulaéing capability between inner and outer frame
members, |
. | If.is_beiieued possibie by means of .the ﬁresent
20 invention_to ﬁrouidg a heat-insulating frame assémbly far
curtain wall conétfuﬁtipns uhich'allows inner and outer
frame members to be eaéily and accﬁrately positioned and
coupled rélatively to sach other. |
Still anoiher believed pqssibility of the present
25 invention is tb provide a heét-insulating Frame_assembly
Fo; curtéiﬁ wéil constru;tions which éermifs a panel to

be attached to only one side thereof securely and stably.



curtain wall constructions which allows inner and outer franme nenbers 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 assenbly for curtain wall constrpgtions
which pernits a panel to be attached to endy one side thereof seclrely and

stabl y. -3- Reference is directed to patent specification NO 2 143 557
S et onT e E«?fﬁ‘%%é%“ﬂac@#'aﬁ%'t%)&am@ sresticetisocils endnaren o
Frame member T }Jpc#né‘%ma e e R &
Tonber  havi noPent er iRt ;ﬁ%%?gﬁiﬁhﬁa s extend Eé Subst anti al Ly

parallel to said f\¢d’o'i'51r@d1(ﬂ05@fé0f5\§es%ﬁf|l$weﬂtg.on tReped Fie’ i¥ed (&he@t-ﬂﬁéuﬂa@ing
first and second spacers of a heat-insulating material di sposed between

said first anficamei askemalﬂ sosprdsbefsween said second and fourth walls,
respecti vely, (d) a pair of first and second bolts interconnecting said
fi*r st . (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 parellel to said first and second walls,
o/ 10 respectively;

(c) a pair of first and second spacers of a heat insulating meterlal
disposed between said flrst and third walls and between said second
and fourth walls, respectively;

(d) a pair of first ane second bolts interconnecting said first

15 * and third walls and said second and fourth walls, respectively, through
said fifsf and second spacers, respectively; and

(e) a block of heat;ihsulating material disposed between said

first and second frame members.



15 .and third walls and said second and fourth walls, respectively,
through-said first and second spacers, respectively; and (e) a bl ock. of
heat -i nsulating materi al di sposed between said. first and second frane

- menbers. The invention will be described by way of exanple with

'rgféer ence to the acconpanyi ng draw ngs, aMierein:- Figure 1 is fragnentary
perspective view of a corner of a curtain wall construction incorporating:

therein a heat-insulating frame assenbly 5 embodyi ng the present =
i nvention; Fi gufhe 2nventiornddl-becdesaghbed by cwayt ak examplengith mefamence | | of
- Figure 1; -5- Tigure 3 is a cross-sectional viewtaken along. line 11l -

1T of Figuf®the acrgtRagying grawinght #N§EYori zontal cross-sectional view of
the heat-insulatjng frame.5 assenbly at the carner, of .the cyutainwall .
construction Sﬂ];OJ(ﬂLf'gF n I*Fg{ﬁ’a@mi"t:arér%“ﬁ?%‘ée 54 %fnae%I"SHeogI BerEhRtt i ve

view of an 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; ' B . e

~
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?assenbly |nterconnect|ng adjacent transons in the corner curtain wall
constructlon |IIustrated in Fi-gure 1. 10 Throughout the specification, the
ternms "inner", "outer", "inwardly", and "outwardly" are used with reference-
to.the geonetric center of a building to which a curtain wall construction
is to be.attached. 18 6- Figures 1to5 illustrate a :
heat-insul ating frame assenbly incorporated in a corner of a curtgin wall
const ructi on according to an enbodi nent of the present invention.’

As shown in Figure 1, a curtain wall construction 150 at a building corner
includes a pair of unit curtain walls 151, 1625extendi ng perpendicularly to
each other and coupled together by a corner unit 153. 10 - The corner
unit 153 is conposed of a Bbgwee Sulsiancidsiswsettiqal wiew dakiegalliongme
‘menbers 155, 156 whi ch are connected by a palr of upper horizontal frane
menbers .157, 158, alpBer BEI| oweFIhoef Aigege 2

_Fzgure 4 is an enlarged horizontal

cross-sectional view of the heat-insulating frame

L]

5 assembly at the corner bf the curtain wall construction
shown in Figure 1; and
FigureS ¥ is an exploded perspective view of an

assembly interconnecting adjacent transoms in the

~ corner curtain wall constrﬁction illustrated in Pigure 1.
10 . - o ‘ *%.
Throughout the specification} the terms 'inner'}
"outer", finwardly", and "outﬁardlyf are used with
" reference to the geometric center of a'puilding to
which ‘a curtain wall construction is to be attached.
i}



fnternedi ate

franigﬂenbers 159, 160, and a pair of transonms 161, 162 15 | ocated
e

bet ween the upper and | ower horizontal frane nenbers 157,

158,

161, 162. ° Thee mullion 154, the vertical and horizontal frame nenbers 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 |ower double-glazed

panels 165, 167

-7- and a pair of 1ower heat-insulating panel and gl ass,

~assenblies 166, 168. As illustrated in Figures 2 and 4, the corner mullionf®
. 154 conprises an inner menber 170, an outer 5 member 171, and a pair of :

spacers 172,

173 by which the inner and outer nenbers 170, 171 are

i nterconnected. The inner nenber 170 is conposed of an inner hollow frane

174 and .outer

substantially square cross section 10

hol |l ow franme 175. The inner hollow frane 174 has a

i ncludi ng a-pair of perpendicul ar

‘inner side walls 176, 177 and a pair of perpendicular outer side walls 178,
179. Likew se, the outer hollow frame 175 has a substantially square cross

section including a pair of perpendicul ar inner

pair of,

. . oy
Figures 1_to S. . ;illustrate,a
heat-insulat;né frame assembiy_incorporated-in a corner
df # curtain wall construction according to an
embodiment.of the present invention.
| As shown-ih'Figure 1, a curtain wall

cénstruction 150 at a building corner includes a pair
of unit curtain:walls 151, 152 extending |
perpendicularly to each other and coupled.tbgether 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 whiéh are connected by a péir of upper'horizontal
frame mémbers 157, 158, a pair of lower hbrizontal
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 verticai,anq horizontal frame memberé
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 doubie—glazed panels 165, 167

si de malls 180, 181 and a

%



15. perpendi cul ar outer side walls 182, 183. The inner nenber 170 is
symetrical in shape with respect to a dianmetrical direction along which
t.he frames 163, 164 are coupled to each other. The outer nmenmber” 171 i's 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

wal s 182, 183, and including a pair of outwardly opening recesses 186,

18577 respectively. The outer wall 184 has a pair of 25 outwardly Ly
projecting hooks 188, 189, and the outer wall 185 has a pair of outwardly
projecting hooks 190, 191. The outer nenber. 141.is also symetrical in
shape with respect to the dianetrical direction along which the franes

163, 164 are coupl ethd & gbil @ﬁqroweliama@af-ihbelamﬁgr pahél add3gisss
substantially channel -shaped and has a pair of spaced side walls 192, 5
193 interconnect ed d3semkldesedieng 1edl.l 194, the spacers 172, 173 being
made of a heat-insulating material such as synthetic resin, hard rubber,
for exanple. Each spacer As7dllustratednmindfigyrescReandashebihei aorderi ng

bl ock 195. The spacers ,172, 173 are .di sposed between the_outer walls
3 _ 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 perpendicula; inner side walls 176,
177 and a pair of pérpendicular outer éide walls 178,
179. Likewiée, the outer hollow frame 175 has a
substénﬁially square Cross sedtion.including a ﬁair of
perpendicular inner side walls 180, 181 and a pair of
15 - perpendicul&r outer side walis_lsz, 183. The inner
member 170 is symmetrical in shape with respect to a
diametricél direction along which the frames 163, 164

k*? are coupled to each other.

Y

The outer member 171 is of a right-angled

¢ 20 configuratiod having a pair of lateral outer walls 184,
165 extending norﬁally.ﬁc each othér and parallel to
the outer side side walls 182, 183, and including a
pair of outwardly opening recesses 186, 187,
réspectively. The buﬁe: wall 184 has a p&ir 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



10 182, 183 of the inner nenber 170 and the outer walls 184, 185 of the
outer nenber 171, with attachments 196 in the formof strips interposed

bet we€ht hé spacers 172, 173 and the outer wall.s 182, 183 of the inner
renber 170. The outer nmenber 171, the spacers 172, 173 and the 15
attachnents 196 are fastened by bolts 197 to the outer walls 182, 183 of

the inner nenber 170. The outer nenber-1gl kas an L-shaped hol | ow space - -
-198 whi ch. opens toward the inner nenmber 170 and accommbdates therein a 'Eé
~ heat-insul attegpddodio 13 afiandtadmml pliasicitd omat @nioalg. wB@ch The outer
menber 171, the spacers 172, 173 and the attachnents 196 are securely
fastened to fitamen i3 ndfiferare’ @ dup lieidgtioegiagdy phaelbol ts 197, the heads: of
whi ch occupy. recesses 186, 187. A pair of battens 200, 201 are fitted 25
‘respectively in the F3¢Rsebsthsesrasers il The 0lA drs muHstantieldyd f ast ened

by bolts 202, 203, respectively to the outer nenber 171. The doubl e-gl azed
p;nel 165 i sdrlﬁﬂﬂaeols‘e%'%'fec{a% ?{"aﬁ‘f ayPads pinse2568, sids MaLiRg!S2,edges
supported b sk et .. 207, bhetween the hatten.20 nd batten 208
attacheg toyvﬂi%ﬁﬁﬁ%#ﬁﬁi é%ﬁdlgd.aSFﬁPP?PFﬁPgtH@liogﬂge-bﬁazéaaﬁﬁﬁél 167 is

_COWPOSGd of 13 Pai1r7 Py flrRS SRRNSF %Og’ea%lg.n@a\iié[ﬂgnsdﬂgﬁérial such as

synﬁhetic resin, hard rubber, for exadple. Eéch spacer 4

L

172, 173 accommodates theréin a'heatQihsﬁlaﬁing block 195,
The spacers 172, 173 are'disposed'betﬁeen.thelcuter walls

1h3 182, 183 of the inner member 170 and the outer walls 184,
185 of the outer member 171; with attachménts 196 in the
form of strips'ihterpoééd bétweén the épécefs 172, 1?3
ahd-the"outér walls 182, 183 of the inner mehber i70.
The outer member 171, the spéceré 172, 173 and the

'15 - éttachmeﬁts.196 sre fastened by.bblts 197 to.thé outer
walls 182, 183 of the inner.member 170. The outer
member 171 has an L;sﬁaped hollow space 188 wﬁiéh oﬁéns
toward the inner mémbér 170 and accommodates thérein a
heat-insulatihg Eloﬁk 199 of a Foaﬁed plastic matérial.

20 The outer member 171, the Spacéré 172, 173 and the | -
attadﬁménté fgﬁ are securely fasténed to'the inner member
170 by tightéﬁing.thé bolts.197; the heads.of.which occupy
recesses 188, 187.  | - |

| A pair.of baftens ZUﬁ, 201 are fitted

25 respectively in the reteééés.185, 187 in the outer member
171 and Fastened'by bolts 202, 203, respeﬁtiuely to the
outer membér 171. The double-glazed panel iSS is

comhbsed of a.pair of glass panes 204, 205 having



supported by gaskets 211, 212 between the batten 201 and a batten 5 213
attaeched to the inner nenber 170. The outer walls 184, 185 of the outer
menber 171 and the battens 200,: 201 are covered by vertical covers 214, 214
engagi ng the hooks 188, 189, 190, 191. As dl.lustrated in Figure 2, each of
the vertical frame nenbers 10 155, 156 is of a construction |gent|cal to
t of the vertical frame nmenbers 12 shown in Figures 3 and 4 Jf "parent”
patgént speci f édgesi supphivted2byl 43skdté 2081207 tieedkemb Ove batteh 200 landad bheten

described in detail. In Figure 3 of the present draw ngs, the
heat - i nsul at i #{§ pb’i@@heérﬁ@ Hheadpners gemtiEry 1 AB7 $imidariyostue déutdepglezedf gl ass
216 and a. heat,- insulating panel 217 | ocated inwardly of the gl ass

‘pane 216. Ea%%?%fmﬁhés tqcamﬁ’so ( 8nP3in phrdaRT PeDes §0§h@§/ﬁ hawxrc Rgiges 8|) |

bod 2 f 221, a |l ower wa
22" a1 nner>BEPT I8 BRI b 612 (BHSD I RPEI BT PRY pPaFeam th each
‘ot her ands j oi st %&%I_‘é@etoat%ollj_‘%g Syof-Tol] therein. The inner wall 20

223 has a hole 2 rcular cross sect'ion for passage of  a heat-

transporting nmedi 48 ol LENG 188! haR23 ik FONE Rt {%120nd He" ba%eg l 227.

TO the outer wall 224 of the transon1162 there are attached the ou
menber 131, tium,szlacefe E32erddhBy %Eﬁﬁ&ﬂ%ﬁveig’:ﬁwg@méﬁnﬁa‘é@ng thé%o%&g (as

‘shown in Figure 5 of parent pat ent speci ficati-on NO.
188, 1838, 190, 191.
As illustrated in Figure 2, each of the vertical frame members
\‘/ 10 155, 156 is of a constructiqn identical to that of the%uertical-Frame
members 12 shown in Figures 3 and 4 of "parent" patenf specification
No. 2 143 557 A mentioned above, and will not be described in detail.
E In Figure 3 of the present drawings, -the heat-insulating pahel%
and glass assembly 167 is composed of a.panejof.gléss 216 and a.héaf-
15  insulating panel 217 located inwardly of.the glass pane 216. éaéh |
of the transoms (only transom 162 is shoun 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_integrai 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'oute; wall 224 of the transom 162, there are attached

the outer member 131, the spacer 132, the attachment 133, the batten



557 A) with the outer nenber 131 being covered with a horizontal cover 215.
As shown:in Figures 2 and 5 of the present ,draw ngs, the transom5 .
b_geli es 220, 220 of the transons 161, 162 have.m tered edges 228, 229, .
r@&pectively, inclined at an angle of 45 degrees with respect of the '

| ongi t.udi nal axes of the transons 161, “188.= The transom bodi es 220, 220

are joined at the mtered edges 228, 229 with a caul king material 230 ’

L e B AP i, e 1 2

232, respectively CulIFar eac som bodi es
220, 220 al s¢9h s atgal RE icMdl ggs ed 233 s 4 conf i gL y the

- mtered edgtsagss'?zg)és'lggQ%r g%tggc@%g?y@aﬁédl nﬁogﬁ%ggg’gﬁ{c lﬁgar Sﬁgi%"hg#gg? \.Iéél)'he
transom bodi®mg,220, 220-are assenbl ed together as foll ows: ‘15 ' The

edges 233, 234 are held respectively against the inner walls.176, 177 -of

the corner nullifen shaiihy iarRighasd enask Shef e¢ho dnesssy ewswidh8, (YheOtfamsdy . The

. mtered edges 228, 229 are disposed in confronting relation to each other

Wi th thé callodies 2281 ed20arf 286 Yransems 16w 462t Wees midemarbedgast 228, v

L-shaped outer connector 235 has a pair.of arnms 236, 20. 237 to which.

L- shaped i nr@®: breseRetivedge inobiged 3t aprangle P’ Aesdreeess with Teprectnner B

comector s 235, 232,80 ST 236, 20 e afcuigd  belis 20 o the
220, 220 are joined at the mitered edges 228, 229 wifh afbaplking o
material 230 interposed therebetween. The inner walls 223;'223_haﬁe'

10 'nges 231, 232, respectively, lying perpendicularly to'eaEh'othéf. \;)
The transom bodies 220, 220 also have mutually perpehdicdlar édgeS'- |
233,'234 contiguous to the mitered edges 228, 229, respectively,'and .
located uutwérdly'thefenf; | ' |

: ‘The transom bodies 220, 220 are assemﬁied‘tdgethér as follows:
..15 © - The edges 233, 234 are held'fespectively égainst thé'innef'wallé
176, 177 of the cormer mullion 17D, and fastened thereto by screus
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'238,

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 *

'.2&1 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 bodi es: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
thé |ower wall 222 of the transom bodi es 220, 220. The edges 232, <232 of
th® inner walls 223, 223 10 of the transom bodies 220, 220 are coupled by
a flexible L-shaped el bow 247. havi ng opposite ends 245, 246 conmuni cati ng
with the holes 226, 226 in the inner walls.223, -223. The upper wall 221 of
the transom bodi es 220, 1S 220 support adjustable air ports 248 for
allowing air to fl and extendsobghweshothadboatketst 238 hop32. sraces- Hdpdd
t he transom bodi es 220, 220. 20 25 CLAIMS: - 1. A heat-insulating frame
assenbl y conpr|5|ngnner 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
W the transom bodies 220, 220.
_ The edges 232, 232 of the inner ‘walls 223, 223
10 of the transom bodles 220, 220 are coupled by a_
flexible h-shaped elbow 247 having opposite ends 245, .
246 communzcat;ng with the. holes 226, 226 in the inner
walls 223, 223. _ .
| 1 The upper wall 221 of ‘the transom bodles 220,
15 220 support adjustable air ports 248 for allowxng air
to flow therethrough intc and out of the holle spaces

225 in the transom bodies 220, 220.

20

25



(a) a first frame nenber including a pair of first and second walls
éxt endi ng substantially 5 perpendi cul arly to each ot her; (b) a second
frame nmenber having a pair of third and fourth.watts—extending
substantially parallel to said first and second walls. respectively; a
pak of first and second spacers of a 10 heat-i nl I m Hl

bet weén said firrst and third watls and betyeen sa

wal I's, respectively; (d) a pair of first and second bolts |nterconnect|ng
said first and third-walls and said 15 second and fourth wal | s,
respectively, through said first and second spacers, respectlvely, and (e)
a bl ock of hgiIMEpsul ating material di sposed between said first and second.
frame menbers. 2.. A heat-insulating frane assenbl ordin to'claim
1, including a pair of“fﬁr@@aénd“§égéﬁ&”5tfééﬁﬁeﬁ? P&ﬁscaﬁgbb§eagbetmeen
S o spacer T ViEheoRERG AURRECtREL, a@'ng 39629 ya! | and said

first and second walls extendlng substantlally
dST perpendlcularly to each others |
| (b) a second frame membef-hauino:a pais of third
.and fourth walls extending substantlally parallel to
JSald first and second walls; respectluely, '
(e). a'pair of first and second spacers of a
'1D. heat- lnsulatlng materlal dlsposed betmeen said first and
thlrd malls and between sald second and fourth oalls,
respectlvely, | ”
| (d) a palr of flrst and second bolts
1nterconnect1ng said flrst and third walls and sald
15 : second and Fourth ualls, respectluely, through gaid first
: and second spacers, respectlvely, and | | |

(e) a block of heat- 1nsulat1ng materlal

IHHJ di spos ed
rth -

o

. disoosed between said flrst and second frame members. \J'

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



3.*A heat-insulating frame assenbly according to claim1 or 2, said second

frame nmenber having a substantially, L-shaped h677ﬁﬁ7ﬁiﬂnr1nﬁﬁWﬂg—Iomard
said 5 first frane nenber, said. bl ock being dISp ai d hol | ow space.
4. "A heat-insulating frarre assenbly according to ;ﬂ m U Jﬁlﬂeach of

said first and second spacers conprising a pair lls and- a

conhecting 10 wall interconnecting said side walls, |nclud|ng a’ bl ock of€a

heéfﬁlnsulatlng mat eri al dlsposed bet ween said spaced side walls. 15 20 25
| =13 -

second spacer.

3. A heat-insulating frame assembly according
to claim 1 or 2,said second frame member ha#ing a
substantially L-shaped hollow space opening toward said

5 first frame member, said block be;ng dlsposed in said

-

hollow space.

4. A heat-insulating frame assembiy according

to claim 1,2 or:3, each of said £irst and second spacers

W,
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
\\/
5
20
25



