-1-- 2127076 THERMALLY- | NSULATED W NDOW ASSEMBLY The
préesent invention relates to wi ndows, and nore particularly to a
“thermal |4>i nsul at ed wi ndow assenbly eqU|pped with weathertightly seal
means. Thermal | y-insul ated wi ndow assenblies are knowmn 5 in which a
spaced interior and exterior frane halves af jadvetallic outer fr ZEQ'ZG
I nterconnected by neans of thermally |nsulat|ng connect or bars. In or

make the wi ndow weat herti giHERMALLY-RRGULATEDPWINDOW ABSEMELESS or
encircling chanber betweenThe outer Trane 10 and a netallrc inner frame
by first and second seal i ng neans spaced apart from one another and
coextensive with the franmes, the outer frame having an opening through

whi ch the chanber is opeﬁm@opmﬁseo@tgnuen&npn rpeletes, thewindowsheandner
frame, which is exposed at its exterior side to the air in_the

chanber, serves a®@C¥ec HaFrdcylardy FPaﬁsﬁ@PFﬂﬁélﬁeaﬂsuéﬁF9dlW&Géaﬂate

thernal-lnsulatlon can, he achi.eve h th| arr.a nent, .the interior
side of the inner ¥3SHP eﬁﬁylpgeg w&%ﬁ Eﬁ*ﬂgggg fRBHLIREMBARS ! de air

Season Accordi ng to t ne WPRBRRAY> thEntaiRe wiBAbkl S¥pablse HEE' Rhown
ther mal y-1 nsul af o WrldAYa233000 L% SRIRGI®10kBg1R LRA' RRNLEL,ORL She! r 2T0

of metal defining a eni ng, rame 1nc 'ng a palrr of 25

hori zontal frame ﬁR@kﬁc&”Q ﬁe&ihﬁz@foﬁ%ék'%%hm&rEEELHEE?EéﬁnGEEaécﬁfd to

said horizontal frame nenbers
U means of thermally insulating connector bars. In order

to make the window weathertight, it is known to prov;de
an endless or enczrcling chamber between the outer f£rame
'10 and a ‘metallic inner frame by first and second sealing
means spaced apart from one another and coextensive with
the ffames, the outer frame having an opening through
which the chamber is opeh to the outside air. lHowever,
because the inner frame, which is exposed at its exterior
15 side to the air in the chamber, serves as a conductor
| for transferrihg heat, only inadequate thermal-insulation
ie; can be achieved. With this arrangement, the interior
side of the inner frame tends to be wet with dew drops
when the outside.air and thus the air in the chamber is
20 cold, perticularly in winter season.
According to the present inventionQ there is
provided a therﬁallyfinsplated window assembly eompris—_
ing: a rectangﬁlar-outer frame of metal defining a
window opening, sald outer frame lncludlng a pair of

25 horizontal frame members and a palr of vertlcal frame

members connected to_said horizontal frame members



-2-, at their ends, each of such four franme nenbers including a pair of

-spaced exterior and interior frame. nenber hal ves interconnected by at

| east ﬁ%ﬁ‘her mal |y insul ating connector bar; a w ndow including a ¥
rectangul &y inner 5 frane of netal nounted within said outer frame and a -
pane n ‘ed within said inner frame; first sealing neans of thermally <

i nsulat i ng material coextensive w~tR and suppor- ted on the four exterior

frame nenber hal ves and weather- tightly engaging said inner frame-on an '
exterior si deaf0theg®r €848,a83chc 08N FUSBALONT KFEFHS BLUDRESNARCYUAARE at i ng

mat eri al coextensive with and supported on said i.nner. frame and engaging s
aid four extef B8R & sP@ﬁﬁg'r ePF%PF&?,r ipberior, £ra@eoAETOER i ng reans

b g%’fysifﬁﬂ Ph%%%;e“ "e%%%h%rss‘éréﬁ:oir%' o 16R3F BRanEhAERBLL, dAR -%Lcﬁhssi;f:e
ohi ch Sal d chaRBERCEERoRERy § MHASH, SPaTUAIRe B, rECEBRBN S0 IRPRE moans

Cide of SaPa CRAES pFmbeRl BRShEed IIEHARr SRR pRRE, Trolla®al s hbERC o

tothe air i|Npsdnteahaeglinl Balial a.g%@@f&@mfehefﬁ%%i dRadibe Haafls! 0!

seal i ng neans belng disposed I n su a p05|t|’on as to prevent sal

connect or bar ¢hkraaNhS Haseiptied hatehead koeitenisd veh#iRer and5 suppor- |t
I s possible by neans of the invention to provide an inproved w ndow

assenbl y whi cige@nebl thendiousnlextetdomafeamiec membern hisllyeisoanduivealther-
satisfactory weat herproofing, thus preventing the interior side of an inner
frame from +tightly engaging said inner frame.on an exterior side o/
10 therebf; and second sealing means of thermally'.insulating
material coextensive with and supbor‘b_ed on sa-id inner
freme -and engaging said four exterior .f:rame member halves,
said first and second sealing means 'jqi;ntly d.efiniﬁg an
'eﬁdless or encirc_ling chambér betw_éen the exteiior side of
15 gaid innef frame and said four exterior frame nie_mber
halves, one of sg.id. four exteri_or frame member halves
having at least o_ne' opening through which said chamber is

1

open to the outside air, said secdnd.sealing means cover- U

ing .su'bstantially completely the whole mface 'of the

20 éxberi_or side of s.aid inner fi-ame to thereby pr.event_ the
latter from being exposed to the air in said chamber that
is open to the outside air; said firgt sealing neens being
disposed in such é position as to prevent said connector
bar from being expoéed. to t]ie air in said chéin‘ber.

25 It is possiﬁ;e ‘by means of the inventib# to provide
an improved window ass;embl'y which ena’bles né"c only adequate

thermal-insulation but also éatisfé.dtszy weatherproofing,

thus preventing the interior side of an inner frame from



3

being wet with dew drops even when the outside air and thus the air in the

chanmber is cold. The invention will be described by way.of exanples w 'ﬁ\\
{eference to the acconpanying draw ngs, wherein:- 5 Fi gure i }
“Jfront elevational view of a thermally- insulated w ndow assenbly enodyivg

the present invention; Figure 2 is an enlarged vertical cross-sectional
view of the wi ndow assenbly of Figure3l= Figure 3 is an enlarged horizontal

cross- secti onahelfe /3t ¥ thAsk BdeYsaseRADlMeA' thbObnsslacantrFagare 4 i
a fragnmentary, enlarged vertical croSs-sectional view of a nodified w ndow

~assenbly enbodypyignghleh@iby asethel drhembeenis! Botdrryi ng the invention into-
effect according to 15 one conveni ent node by way of exanple, Figures 1 to
3 of the drawi ngs shoghe tiheemtion- wildl decdescrdbedabyewhyyyofhexhmples
generally conprises a rectangular outer frane 4 adapted to be nounted

wi thin an openiwigh3 reflegeneel)to the lagcompanyiag drawingsyi wheresnsount ed
within the outer 20 frane 4. The outer frame 4 includes a pair of upper and
| ower horizdntal framFigameefls ig a7 fronfuedevatiqaad) visw afpai fhermally-
vertical franme nenbers 8, 8 (Figures_1 'and 3) .connected to the horjzontal

frame nenbers @nsplkated)sindow)assemplyembR EBEnEEPEPLE ABTRPEHERS ng.
e e Poer “her e & 35 A el el Yerfadal bh883-58c3:BEk1
view of the window assembly of Figure 1; |
Figure 3% is an eniarged horizontal cross-sectional
10 view of the window assembly of Figure 1; and
Figure 4 is a fragmentary, enlarged vertical
cross-sectional view of a modified windoiﬂ assembly embody-
ing the present invention. "
' In carrying the invention into effect according to
15 one convenient mode by way of example, Figures 1 to 3 of
the drawings show a themally-insulatéd window assembly
which generally comprises a recta:igu.lar outer frame 4
adapted to be mounted within an opening 3 (Figure 1) in a
"~ ‘building wall, and a window 5 mounted within the outer
20 frame 4. '
The outer frame 4 includes a pair of upper and lower
‘horizontal frame members 6, 7 (Figures_ 1 and 2) and a pair
of vertical f.rame.mem‘be:i:'s' 8, 8 (Figures 1 and 3) connected
to the hérizontal fﬁr:ame niembefs 6, 7 at their ends to
25 define a rectangular window opening. The upper and lower

horizontal frame members 6, 7 are fixed to a pair of upper

and lower hbfizontal support_



-4- bars 2, 2, respectively. The vertical franme menbers 8, 8 are fixed to

g pair o 'Artlcal support bars 1, 1, respectively. The wi ndow 5 includes a
pair of { el y spaced 5 paral | el panes of glass 12, and a rectangul ar v
I nner fra_ descri bed bel ow) of netal extending along and enbracing the

peri pher the panes '12. The inner frane is pivotally nounted within the \;

outer frame 4 by neans of a hinge 69 (Figure 2) so that the window 10
can be tilted to the interior side. The nfer frame includes a pair of
upper and | ower hori ures_1 and 2), and a

tal f F
pair of vertical FfﬁﬁgnhgnbﬁégggftlYfigFlgEP Vérggﬂaé)fEGHﬁeEFEbeFS t he

Froure 2. the uper Sere oREa PPaRoPhiRCEF EeBFicns supep=H BRERsL. 1

conprises a pairyg Q% éBEEGQl nterior and exterior nmenber halves 20, 21 made
of nmetal such as a ?n1n|un1 nd- i nterconnected by a pair of thermally

i nsul ati ng connector bagge2inddw SE8RE1GRCE0n phiE bB! E1bQE1INGOEXLAT  OF

menber hal ves 20, 21 has- through its ful engt an- e ongate eflned

by four wall5 20par2Qbel?fgénesO8f 318ss21b. 834, aZtéctahquioveinnel! 21d of
the exterior nenber half 21 has on its under side a |ongitudinal groove 23,

for a 25 purposnamlescdeseﬂ:.beaohelowheofrmetamreﬁadnexhgraméngeamr
hal ves 20, 21 have .a pair of upwardly directed
embracing the periphery of the panes 12. The inner
frame is pivotally mounted_wlthzn the outer frame 4 by
means of.a hinge 69 (Figure 2)  so that the window

10 can be tilted to the interior side,; The inner frame
includes anpair of upper and lower heiizontal frame
members 9, 10 (Figures 1l end_2), and a pair.of vertical
frame members ll, 11 (Flgures 1l and 3) connected to the
horzzontal frame members 9, 10 at their ends.

;S As shown in Flgure 2, the upper horlzontal frame .
member 6 of the outer frame 4 comprises a palr of spaced
interior and exterior member_halves 20, 21 made of metal
such as aliminium and interconnected by a pai: of
thermally insulating.connector bars 22, 22. Each of

20 the interior and exterior member halves 20, 21-has

| _.th:Ough its full length an e;ongaﬁe hollow deiined by
four walls 20a, 20b, 20¢, 20d; 2la, 21b, 2lc, 214.
The lower wall 21d of the exterior member half 21 has
on its u@der side a longitudinal gfoove 23, for a |
_2§ purpose described below. The interior and exterior
' member halves 20, 21 have e pair of upwardly directed

parallel flenges 25, 26, respectively, which is weather-



paral I-el flanges 25, 26, respectively, which is weather- tightly fixed
to the upper horizontal support bar 2. The exterior nenber half 21 al 80 has
a downwardly directed flange 24 as an extension of the front wall. 21 f S

Li kewi sé, the |ower horizontal frane nmenber 7 of the outer frane 4
cQiprises a pair of spaced interior and exterior nenber halves 30, 31 Tade
of nmetal such as alum nium and interconnecte by a pair of thermal |y

i nsul ati ng connector bars 32, 32. Each of the iterior and exterior

rerbor hal ves 30, Sy, A e Wade i o5k °%%&=%§§?Uma§. 2310 of
the exterior menbegy, égaéaé e?ﬁjiéla&éﬂbézl haiF 91 219 & 3@039%%&9% roove 33,

for a purpose descri ow. 15 The 1 nterior exterior er hal ves

30, 31 have a pai Qi¥fect@d\VFlalige P4 o o stalonf bIngae $fondBwall

respectively, which is weathertightly fixed to the | ower horizontal support
bar 2. The exteri @lbwnber half 31 also has an upwardly directed flange 36
as an extension 20 of the front wall 31b. As shown in Figure 3, each
vertical frams nmenber 8 diikewissut dhef lovers hoodzontad &rpuermembepadedf
interior and exterior nmenber halves 30", 31' made of netal such as

al um ni um and i nt e aREaR Examen 4 sompRTises a pRdInef| ?Pﬁﬁsél éﬂFﬁgJ-Or

connector bard 32', 32'. Each of ;the_ interiar @d exteriqr glves
30', 31' has and exterior member halves 30, 31 made of meta suc

aluminium and lnterconnected by a pair of thermally
k?i - insulating connector bars 32, 32._'Each of the interior
10 "and exterior member halves 30, 31 has through its full
length an elongate hollow defined by four walls 30a,
30b, 30c, 304; 313,'312, 3lc, 31§, The upper wall 31d
of the exterior member half 21 has on its upper side a
longitudinal groove 33, for a purpose described beloﬁ.
15 The interior and exterior member halves 30, 31 have a
pair of downwardly directed parallel flanges 37, 38,
respectivély, which is weathertightly fixed to the iower
horizontal support bar 2. The exterior member half 31
~also has an upwa:dl& directed flange 36 as an extension
20 of the front wall 31b.
As shown in Figure 3, each vert{c#l frame member
8 of the outer frame 4 comprises a pair of spaced
interior and exterior member halves 30',:31'-made of
metal such as aluminium-and'intercoﬁnected by a pair of
25 thermally insulating connector bard 32', 32'. Each of
the interior and exterior member halves 30', 31' has

thréugh its full length an elongate hollow defined by



through its full length an el ongate hol | ow defined by -6- four walls

30"a, 30'h, 30'c, 30'd; 31'a, 31'b, 31'c, 31'd. The inner wall 31'd of

-each ext®eri9r menber half 31' has on i'ts inner side a |ongitudinal groove «
33", tO urpose described bel ow. Each exterior nenber_half 31' also 5 ~
has an i\n dly directed flange 36' as an extension of the front wall 31'd.\/
As shown™nN Figure 2, the upper horizontal §rame menber 9 of the inner

frame includes a pair of parallel interior and exterior side walls 40, 41

and an inter- 1CfourBeile 30d, B0 (BWEI0 DB O™ 091 et e3Liyg Petayeen the

| ower edge of the interior side wall~40 and t'he Tpper Bdge 6T the ®xterior
side wal | 41. TI8d idu ermediier Wil BDM bESesthPaktersbr RidhBéy BhiHG1irzont al
wal s 42, 42a of different |ength and @ vertical wall 42b extending 15

bet ween the horihamten k8 |innex side @& longituddnal gregvee;33ucHEatr ee

wal | s 42, 42a, 42b with a |ower portion of the interior wall 40 define an

el ongat e hol | ow & IRUKRAFY HeSGRIPeE: RAIPY BRack epssion serbambhalf Slimiso

menber 9. T | qwer hor, zont | 42a; h on its, 20 under side a

onor T udi nals or Gk ar et dly, (P gadie Franin 15 Rp o Ettana e OF de

-wall 41 has on its interiQr S | ongi tudi nal groove 44, for a purpose
Qescri bed b'e! ow.uﬁ k%/ﬁi%%ﬁﬂé%o‘%r hori zontal frame nenber 10 25 of the

I nner fra.ma. includes a QaighQfn 4 PFiqe P2 A upper horizontal frame

member 9 of the inner frame includgs_a pair of parallel

interibr and exterior side walls-40, 41 and an inter-' |
10 mediate portion (described below) extending between the
lower edge of the interior side wall 40 and the upper
‘edge of the exterior side wall 41. -The intermediate
portion has a pair of parallel horizontal walls 42, 42a
of different length and a vertical wall 42b extending
15  between the horizontal walls 42, 42a at their exterior
side; such three walls 42, 42a, 42b with a lower portion
of the interior wall 40 define an élonéate hollow
through the full length of the upper horizontal'frame
member 9. ‘The lower horizontal wall 42a has on its
20  under side a longitudinal groove 43, for a purpose
- described below. The exterior side wall 41 has on its
interior side:a_longitudinal groove 44, for a purpose
.déscribed below.
Likewise, the lower horizontal frame member 10
25 - of the inner frame includes a pair of a pair of parallel
interior and exterior side walls 50, 51 and an inter-

- mediate portion (described below) extending between the



interior and exterior side walls 50, 51 and an inter- nediate portion -,
(descri bed bel ow) extending between-the =~ -7-.upper edge of the int '-»
si de walt 50 and the | ower edge of the exterior side wall 51. The
i.at ermediate portion has a pair of parallel horizontal walls 52, 52a 0
different length and a vertical wall 52b extending 5 between the horizontal
wal I s 52,. 52a at their exterior side; such three walls 52, 52a, 52b with an

the Tull Tength orPRts $HESHIHE mirt i, EREUEL 17 d Qg d e on
horizontal wall S5gggd1ast Ofhd textdriorEde i S1 On@ﬂéj@.ﬁ@rﬁﬁ%\% 53,

for a purpose described bel ow. The exterior side wall 51 has on its
interior side a |gagtionied £rpmme o paierl e HardwomanC dlad 53,0828
shown in Figure 3, each vertical frame nmenber 15 11 of the inner frame
includes a pair of phifférant tength andl extertivalsiwed ks estendimgnd an
inter- nediate portion (described bel ow) extendi ng between the inner edge
of the interi®r Shefovenn |thi® howizintal vwallaldR 0522 ate thedinextietdion |
71. The internediate 20 portion has a pair of parallel inner and outer
wal |'s 72, 72a of eh4¢eresrh |Eipes walds 23 PP Hidd ian UFRSTFRAFE)

wal | 72b ext endi ng, bet the vertical lls 72, 72a at their exterior
side; such three 'gM’F 5°VF2tr}‘e72‘aPtei”2’tP§/\n"fﬂvﬁr§q @REing AN SEaRgate haklom o

side through the full length of the lower horizontal frame

member 10. The upper horizontal wall 52a has on its
10 upper side a longitudinal groove 53, for a purpose
described below. The exte:ior side wall 51 has on its
interior side a longltudznal groove 54, for a purpose
descrlbed below.
As shown in Figure 3, each vertical frame member
15 11 of the inner frame includes a pair of parallel
interior and exterior side walls 70, 71 and an inter-
_ nediate portion (described below) extending between the
innen edge of the interior side wall 70 and the outer
"FJ’ - edge of the exterior side wall 71. The intermediate -
20 portion,has a pair of parailel inner and outer walls
72, 72a of different.length and a lower (ae viewed in
this PFigure) wall 72b extending between the vert1ca1
walls 72, 72a at their exterior side; such three walls
72, 72a, 72b with an inner portion of the inte:zor side
25 wall 70 define an elongete hollow through the full
length of the nespective vertical frane member 11l.

The inner wall 72a has on its inner side a longitudinal



25 .wall 70 define an el ongate hol | ow through the full length of the
respectlve\yertlcal frame menber 11. The inner wall 72a has on its inner

-~ Side a | Nt udi nal -8- groove 73, for a purpose described below The ¥
ext eri-of wal | 71 has on its interior side (upper side in this Figure) _-
a longit al groove 74, for a purpose described below 5 . A pair NS

of upper and | ower meather strips (first. gealing neans) 60, 61 (Flgure 2)
is coextensive with and is supported by the upper .and | ower horizont al

frame menbers 6gréoveeyBGCELYCRY puebobBedestetibbaaseldw. TheheppRitewakher
strip 60 has a gase 60a fixedly received 10 in the groove 23 of the

exterior menber shdef wall Zddhas ont&tsoihyermorlsadepnupperlsddEOHn
extending fromthe base 60a and termnating .in a tapering, outwardly

(upwar dly) bent thhae Faguredwsdlengdtudinsdcgroayesld whorhar purpoeet |y and
weat hertightly engages an_exten- 15 sion 42'b of the vertical wall 42b of
t he inner franede$F§1b9ﬁebe%@&bher strip 61 has a base 6la fixedly received

in the groove 33 of the: exk r nmenber Hf 31, -and_an |nter|orly i nclined
proj ection Bib extendi AgPRAENPELBPESE2B¢E SWGrtﬂﬁﬁFH§F|ﬁ§rPRsa F&EéFlng,

O 20 R ol IPB) BN 5" IRAZREN' 81°Ls! BokhRRRe3R b, O10
- vertical wall 5§RdogstgﬁprQ%Edfb§”%he upper and lower horizontal frame
| members 6 7. respect;vely, of the outer frame 4., The

upper weather strip 60 has a base 60a flxedly received Q-J
| 10 in the groove 23 of the exterlor member half 21, and
'an 1nterzor1y zncllned progectlon GOb extendlng from
the base 60a and term;natlng in a taperzng, outwardly
(upwardly) bent end (as viewed in cross sectlon) 60c
whlch re5111ently and weathertzghtly engages an exten-
15 sion 42'b of_the vertical wall 4zg_of the inner frame.
| The'lower meather'strip El.has a base Gla fixedly
recelved in the groove 33 of the exterlor member half
31, and an interiorly 1nclined projection Glb extendlng
- from the base Gla and termznat;ng in a taperlng, out-
20 wardly (downwardly) bent end (as viewed in cross
| section) 61c whlch reszllently and weathertxghtly
'engages an extension 52'b_of the vertlcal wall 52b of
the inner frame. |
| SLmllarly, a palr of right and left vertlcal
25 weather strips (first seallng means) 61', 61' (Flgure
3) is coextensive with and is supported by the right

and 1eft vertical frame members 8, 8, respectzvely, of



Simlarly, a pair of right and left vertical 25 weather strips (first
seal ing nmeans) 61", 61" (Figure 3) is.coextensive with and is supported by
the right and left vertical frame nenbers 8, 8, respectively, of ‘59
outer frame 4. Each vertical weather strip 61' has a base 61'a A xely,
ggcelyed'in the groove 33" of the exterigrqnenber half 31', and an
gnte[!orly,inclined projection 61'b extending fromthe base 61'a d term -
nating in a tapering, outwardl ri ghtwardly or |eft- wardl, ent en
(as viewed in creke ewker ofyane ' ¢- \(Mﬁacgcw r‘@%ﬁﬁlce?rﬁ |"§F=a‘mfmé£=ﬁ£t hiids |

§£ g? Egsi ?%?? regéregﬁ’%_ 6t flxdaly SRRLIET 4 T S Phave I 0n, e ooy
e w.ndow pane, 12.15S. S appo i I ' N R
an upper hori zgn?’éFeﬁb%f Hgé‘&gfﬁbao{]“secon’zl%@a%ﬁ?‘%ﬁ%ﬁxgﬁluﬁugggr °

gasket 66, The pasgedidd °@ﬁ%§:@%ﬂ&ﬁ%’?%%ﬁé %1 S fdne Befmi-

[ﬁce!ved 1? ﬁngroovepé e up rizontal frame nenber 9 of

ne inner Trame, 25 % PLapetis Qiuﬁﬂ)ﬂl%s( iHtwa¥dly rwasag- t he
wi ndow pane %2. 9%% u%per ga;ﬁ%t Géyﬁs carrie b;g§% uppeﬂx%atten 63, a
base portion of whigly) Sbéh¥esthd (£ eriewed nin heraso@ectibmO 61'd the
upper horizontal frame menber 9. Simlarly, the |ower periphery of the
wi ndow pare 12 i ghpelRssesibienphpsand wealiseityightihs enmages ampBxten~

sion 72'b of the lower (as viewed in Figure 3) wall 72b
{¢f ' of the inner £rame.

10 . As shown in Figure 2, the upper pefiphery of the
window pane 12 is pressed on opposite sides by a base
pbrtidn 64a of an upper horizontal weather strip (second
sealing means) 64 and an upper gasket 66. The base
portion 64a of the weather strip 64 is fixedly received

15 in the groove 44 of the upper horizontal frame membér 9
of the inne; frame, and has a plurality of tongues
resiliently engéging the winddw pane 12. The upper
gasket 66 is carried by an upper batten 63, a base
portion of which is fixedly received in the grdoﬁe 43

20 ' of the upper horizontal frame member 9.

| Similarly, the lower periphery of the window pame
' ;2'is pressed on‘opécsite si@es by a base portion 65a
of a lower horizontal weather strip 657(second sealing.
' means) and a lower gasket 66. The base portion 65a of

25 the weather strip 64 is fixedly received in the groove

54 of the lower horizontal frame member 10 of the inner

frame, and has a plurality of tongues resiliently



of a’l ower horizontal weather strip 65 (second sealing nmeans) and a | ower
gasket 66. The base portion 65a of 25-. the weather strip 64 is fixedly

recei ved A Q~t he groove 54 of the |lower horizontal franme nenber 10 of the =
i nner fr, \Jand has a plurality of tongues resiliently - -10- engagi ng

the wi n'?\;f/pne 12. The |l ower gasket 66-ipgcarried by a |ower batten 63, a \/
base porN_ a® of which is fixedly received in the groove 53 of the | ower '

hori - zontal frqﬁ r : ' shgwn jn Fiqure 3, ch side
peri phery of the %?\/96 ptargléé ‘i%’dlosw ae%%e#bnl’%ﬁ)ofs‘ﬁ%r gqaté%efbfe Yase
portion 67a of G Matidsd Ay E ' Of O ﬁaesa% i‘.ﬂg: S and a
vertical gasket 66. l‘l%]dt:a gasea%;c}?ét’ﬁ %J%%ar( Zg't'.rr%:wea. er ésféppg%g}f:s&l xedly
received in the i fiﬁdw&&?eﬁed%rﬁ?@%?dd%\ﬁtdfaéhér SR 11
of the inner frame, and has a plurality of tongues resil- Tently engagi ng

t he wi ndow pane Zichtalhefraaid imambegnAd®s 66 is carried by a respective
vertical batten 63, a base portion of which is fixedly received in the
groove 15 &3 of the ks Ewdny @igurd I, sschide geriphdie ofindle
frame. Each of the.upper and |ower horizontal weather strips 64, 65 (Figure
2) has a coveri minsow iranes 2 ighlpreasedi-on mprasite rsddess dy @ tbase 644,

65a and termnating in an 20 i nwardly (downwardly or upwardly) bent end
(as viewed in cREFFiQn§7@rhe yerisiqak weatihen atatiredserqnd sealing

means) 67 and a vertical gasket 66. "I_'he base portion

673 of the weather strip 67 is fixedly received in the W
10 groove 74 of the respective vertical frame_ﬁember 1l of |

the inner f:ame,;ahd'has a plurality of tongues resil-

iently engaging the window pane 12. The vertical gasket

66 is carried by a. respective vertical batten 63, a

base portion of which is fixedly received in the groove
15 73 of the respective vertical frame member 11 of the

inner frame. |

Each of the upper and lower horizontal weather

strips 64, 65 (Figure 2) has a covering portion 64b, 65b extend-

ing froh the base poftion 64a, 65a and terminating in an
20 inwardly (downwardly or upwardly) bent end (as viewed

in cross section) 64'b, 65'b fixedly received in a

groove 45, 55. Thus the covering portion 64b, 65b of

each weather strip 64, 65 substantially completely

covers the whole surface of the respective exterior side
25 wall 41, 51. Each weather strip 64, 65 also has a.

tapering, outwardly (upwardly or downwardly)
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groove 45, 55. Thus the covering portion 64b, 65b of each weather strip 64,
65 substantially conpletely covers the whole surface of the respective

exterior-side 25 wall 41, 51. Each weather strip 64, 65 also has a

tapering, outwardly (upwardly or downwardly) bent projection 64c,
extending fromthe respective covering portion 64b, 65b and engagi ng*
interiorly directed end (as viewed in crQss section) 24a, 36a of th
respective exterior flange 24,36 of thé ddtér 5 frane 4. Li kewi se, each

I h ' 67b di
{rom the bace poktrin PAedestibi B4 a???ig%r‘%%ﬁ“ R 5Pap, thanpemacrate |
d d {5...Th
e o o ooy EEeealy kb ehy, espebi ﬁ“?aéﬁnﬁp“*%?@%%ﬁaﬁ%rm 'y

the covering portion 67b of eac vertlca weat

conpl et el y cover Qikeeteldoleads (abavtebal B8 EESRECERYE] Fiﬁ ebhQr §54€,

71. Each weather strip 71 also has a tapering, outmaré y ' bent’ prorec

67c extending frdiet respectieapestertopo¥tahge n@rbsoafGZHeaaﬁl &p9agi ng an
interiorly directed end (as viewed in cross sectlon) 36" a of ﬁe respective
exterior fladbesf3ameoﬂ .the outer frame 4. Thus, the upper first weather
strip 60 and the 20 er second weather strip 64 define an upper

hori zont al chanber sect exiseri gach Perbécakewes thenpseripr 6me (Pighes O

of the inner frag? gad t he upper exterior framne
_ S a covering portion 67b extending from the base

o portion 65a and termlnating in an inwardly bent end
~ . (as viewed in cross section) 67'b fixedly received in
10 a groove 75. Thus the covering portion 67b of each
vertical weather strip 67 substantially compietely
covers the whole surface of the respective exterior side
wall 71. Each weather strip 71 also has a taper;ng, |
outwardly bent projection 67c extending from the
15 respective covering portion 67b and engaging
an interiorly directed end (as viewed in cross section)
36’a of the respective exterior flanges 36' of the outer
L | frame 4. N
Thus, the upper first weather strip 60 and the
20 upper second weather strip 64 define an upper horizontal
chamber section Al (Figure 2) bétween_the upper frame
member 9 of the inner frame and the upper exterior frame
member half 21 of the Suter frame 4. The loﬁer first
weather strip 61 and the lower second weather strip 65
25 define a lower horizontal chamber section A2 (Figure 2)
between the lower frame member 10 of the inner frame
and the lower exterior frame member half 31 of the outer

frame 4. Each vertical first weather strip 61' and



menber half 21 of the outer frame 4. The |lower first weather strip 61 and

the | ower second weather strip 65 25 define a I'ower horizontal chanber

sectio ~(&i gure 2) between the |ower frame nenber 10 of the inner franme 4
and thé exterior frame nenber half 31 of the outer frame 4. Each -
verti calf<t weat her strip 61' and - 12 - each vertical second weather
strip 6 eéf¥ne a vertical chanber section A3 (Figure 3) between the

respecti ertical frame menber 11 of thB2imner franme and the respective
vertical exterior frane nenber half 31' of 5 the outer frame 4. The two

hori zontal chantRacheteyirad  segontveskhencsteip i ¢hldehindaa vexticat A3,

A3 constitute an enaless or encircling combi ned chanber. As shown in Figure

2, the upper and¥ T \BeFion £3 3Eigire i) | Reiredk e Fesrepkiveal f 31

f the 10 t f 4.h ; i I Qaf t.i cal | | i d ' 34,

35, respect i vel yeTHECThEhale Aok b O 1716, WrieE, Arae A the oo
ticall | L e ' T, pen & 4 .35 d

el orou o OEERA B AN e LA AR 2NE £ 00 P 30 7

outside air £0 tad ddieR fraheSEUT Opd &S KSPTY m%ﬁ Ssgiadd 2ed

with the air pressure outside, thus causing Inprove oof'1ng. Since
- the whol e surfagg ofarasiy eie tws veriicell dHambelr dde®foddiaainngs frame

is conpletely covered 20 by the respective second weather strip 64, 65,
67, 67 ' constitute an endless or encircling combined chamber.

' As shown in Pigure 2, the:upper and lower walls
31d, 31lc of the lower exterior member half 31 of the
10 outer frame 4.have a'pair of yerticélly'aligned openings
34, 35, respectively, the lower first weather strip 61
"having a cutout 62 ﬁertically aligned with the openings
34,35. Through the openings 34, 35 and the cutout 62,
' the combined chamber Al, A2, A3, A3 is open to the
15 outside air so that the air pressure in the combined
chamber is equalized with the air pressure outside, thus
causing improved weatherproofing. '
~ Since the whole su?face of each exterior wall .
41, 51, 71, 71 of the inner frame is completely covered
20 by the respective second weather strip 64, 65, 67, 67
which is made of thermally insulating material, it is
pbsSible to prevent the inner frame from serving as
a "bridge" or conductor for transferring heat between
the interior and the exterior. The interior side of
25 the inner frame is thereby prevented from being wet
with dew drops even when the outside air is cold,

particularly in winter season.



L 4

which'is made of thermally insulating material, it is possible to prevent
the inner frame fromserving as a "bridge" or conductor for transferring
Heat -between the interior and the exterior. The interior side of /25 the
i-nner frame is thereby prevented from being wet with dew drops twhen
the outside air is cold, particularly in w nter season. - 13\- t her
the first. weat her strips 60, 61, 61" are Pésposed I n such a positon as to

prevent the thermally insulating connector”bars 22, 32, 32' from being

exposed to the air intr | NfRet BErsha rof sggle.gWtggthis
PUPEREr| NERe panpest et §¥E£%& 661S- 63V Lén

arrangenment, because there Is no dander that the connector bars 22, 32,32

are dewed or freai'éddisﬁeﬂeahﬂhnﬁhchn&Ub@éi@ﬂgﬂfaéh@oW@rtmrS 22, 32,
32" is guaranteed. Another advantage of the w ndow assenbly thus 10

constructed is tighérmaklyainsudatingntéonmeceor i barstI, 3oV 83FKdmgure 2)
e.g. by capillarity is inmediately and perfectly drained out, through the
cutout 62 of thebedngresposed teatherairriptidduced t imto t the ucirmnber
openi ngs 34, 35, without being freezed in the groove 33. 15 G ven
that the outwar JEyomeautgideect Wobhcthis caxrangement cecawse theraitifr
strip 64, 65, 67 is_only slightlg resilient, this projection, when heavy
wind hits the wi RBofRBger tRARJENE!FORRRCTAF HREF| 42 di Iected ¥R demed 36a |,
36"a of the reSpg%t%¥gegé3?rggédeﬁggﬁaffinsulation of the connector
’ bars 22, 32, 32' is guaranteed.
;*; Another advantage of the window assembly thus
10 constructed is that the rain water introduced into the
| groove 33'(Figure 2) e.g. by capillarity is immediately
and perfectly drained out, through the cutout 62 of the
lower second weather strip 61 énd.then_through the
openings 34, 35, without being freezed in the groove 33.
15 Given that the outwardly bent projection 64c, 65¢,
67¢c of eaéh second weather strip 64, 65, 67 is only
slightly resilient, this prqjection, when heavy.ﬁind hits
the window 5, bends off the interiorly directed end
24a, 36a_, 36'a of the iespective exteriof flange 24,
_26 36, 36' so that the outside air flows . into the
chamber through such a gap. The air pressure in the
chamber.is thus equalized with the air'pressufe outside.
Further, since the projection 602; élg, 61'b of
eﬁch first weather strip 60, 61, 61' is inclined
25 interiorly, it is possiblé to hﬁve its tapering end
60c, 6lc, Gl'g_brouéht in sure engagément with the
extension 42'b, 52'b, 72'b of the wall 42b, 52b, 72b-

of the inner frame.



20 36, 36' so that the outside air flows into the chamber through such a
gap. The air pressure in the chanber is thus equalized with the air
pressure outside. Further, since the projection 60b, 61b, 61'b of each €
first ' r strip 60, 61, 61" is inclined 25 interiorly, it is possible .
to havelit apering end 60c, 61c, 61'c brought in sure engagenment with the\#
extensiqQn/ 42' b, 52'b, 72'b of the wall 42b, 52b, 72b of the inner frane.

-14- On f along its outer edge, each-ofjgthe four interior side walls 40,

50, 70, 70 of the inner frane carries a weather strip 68 (Figures 2 and 3)

of thermally insulati ngnmahdr adbngedtbBebuteht biigenoadgcho? the Fegrective

I nterior nenber half 20, 30, 30', 30" of the outer frame 4. Figure 4

il lustrates a nbdtérddrf sideowabiledd@,as8enii0y Navibifig theuinmedi Firasef i r st

weat her strip 60, 61, 61', 61" (only a | ower horizontal weather strip 61 10

i s shown for clgprr§psapdweatherpatripd68ecdBhdurest Reandt 3) pef64, 65, 67,

67 (only a lower_ horizontal weather strip 65 is shown for clarity). The

modi fi ed secondtheamadiyYsinpplatingsmateriah weashertiobslysengagidngond

th trips Fi gur e: - eX t that jts.c ing 15 ti 65b
oxtends furtBer 2B8 EOSPRRLE¥S oL ioRonaRBRE bale By 2Brr AB2ToPOLhe wal

52b and term natgs,in an.ioward] ent end 65'b enbracing the extension
52' b | 3% the u rm@ramg 9. | .
Figure 4 illustrates a modified form of window

' assembly having four modified fifét weathér'strip 60, Q.}
61, 61', 61' (only a lower hprizoniai weather strip 61
10 is shown for clarity) and four modified second.weather
strips 64, 65, 67, 67 (6n1y a lower horizontal weather
strip 65 is shown for clarity). The modified second
weather strip 65 has the same construction as the second weather
st_rips of Figures 2 and 3 éxéept that its covering
15 portion ngie#tends further.so as to also coﬁer the whole
exterior Surféce.of-the wﬁll 52b ahd terminates in an
inwardiy bént end 65'§_embrécing the extension 52'b
of the wall 52§5 The modified first weather strip 61. o’
is disposed on the inner connector bar 32 so as to com-
20 .pletely cdvér the inner surface of the connecfbr bar 32
| by fhe base portion 6la, with the taperiﬁg.Béﬁﬁ end 6lc
of the inﬁeriorly'inélined proﬂection Gié‘ﬁeathertight-
ly ehgagihg thelébvering portion SSE.df the modified
second weathéf sﬁriﬁ 65. The modif;ed.first wéather
25 strip Gi ﬁay be integrally formed at its base porfion
Glé with the éonhectot bar 32. | '.

In Figufes 2 to 4, the weaﬁhér stripS'GO, 61, 64,



Bf the wall 52b. The nodified first weather strip 61. is disposed on_the

i nner connector bar 32 so as to com 20 pletely cover the inner surfa f
t he commector bar 32 by the base portion 6la, with the tapering be )
6lc of the interiorly inclined projection 61b weathertight- |y eng t he

sgvering portion 65b of the nodified second weather strip 65. The nodified
first weather 25 strip 61 may be integrally fornmed at its base portion 61la
with the connector bar 32. In Figures 2 #8 2, the weather strips 60, 61,
64, - 15 - 65, 68 nmay be nade of a thermally insulating synthetic resin
such as soft pol8i BB may bei gadecpiforophenmallybénsudabihgneynthprliene
rubber. The connect.or bars 22, 32 may be nmade of a thermally insulating
synthetic 5 re Fﬁlguéﬁcgsaﬁoﬁ9§ﬁiE° Yyinyadr ghlenidd, pchioreprene, hard

Bas0 654 of cack BBERdIENLREECBFOPELERS BADRRY- beTHAGLOBROREPE BeRehe | ¢
R IR # R R SRR R REHINER
5 resin such as polyamid 6~6, hard foamed polyurethane,
hard polyvinyl chloride, ABS resin, polyacetal.
Alternatively, the base porfion.64g, 65a of each
. second weather strip 64, 65 may be made of hard
- synthetic resin, with the remaining portions (projec-
10 tion and bent end) 64b, 64c; 65b, 65¢c made of soft

synthetic resin.



fin-_in mﬁndOM/openlng, said outer franme including a

é ﬂﬁ ﬁl’t’“ﬁrs and a pair of vertical frame 5 menber s

ranme menbers at their ends, each of such four.-.

frame nenbers |ncI ud| ng a palr of spaceﬁé&r nterior and exterior frane menber
hal ves i nterconnected by at |east one t mal |y insulat- ing connector bar;

a W ndow i ncl udigg mg.ect angul ar 10 i nner frane of nmetal nounted within
said outer frane-and-a'pane nmounted within said inner frane; first sea

ing neans of thernﬁ||YI|nSn'%hb&ﬂa!&?eih%hlﬁQéﬁtQE%H&& W%EQmﬁﬂQ SUDDOVtEd
on the four exterior frame nmenber ves and weat hertightly engagi ng said

i nner frame on tbmprisiexter aoresitdaguliarcotitegndrameond mezhilngefiars of
thermal |y |nsulat|ng mat eri al coextensive with and supported on said inner .
frame and engagingng waindoiWoopesingri srifir @ eutere firamehincduding d padst and
second seal i ng neans j ointl defining an endl ess or 20 - encircling chanber
bet ween the extofi berizgotsl £zpme; ngmbersarndaadpsirdofonersicedi Srameane
menber hal ves, one_of said four exterior. franpe nmenber hal ves havi ng at

| east one o%enlHQmPﬁFEUSRnﬂﬁFEEds§PdSEHQWBSFlFQnEQénfFBth9389F§Pdétalr

sat d_second, sealbug sy, RAZH % Zicn, 205! Hibhdl mbnBlR) Shebhabns o' e,

i S a pair of spaced interior and exterior frame member |
halves interconnected by at leaét'oné thermally insulat- W,
ing“connector bar; a window including a rectangular

10 inner frame of metal mounted within said outer'fraﬁe
and a pane mounted within said inner frame; first seal-
ing means of thermally insulating material coextensive
with and supported on'the'four exterior frame member

- halves and weathertightly engaging said inner frame on

15 an exterior side thereof; and second sealing means of
thermally insulating material coextensive with and
supported on said inner. frame and engag-
ing said four exterior frame member halves, said first
and second sealing means jointly dgfining an endless or

20 encifcling chamber between the exterior siae of said
inner frame and said four exterior frame member halves,
one of séid four exterior frame member halves having at
least one opening through which said chamber is open to
thé outside air, said sécond sealing means covering

25 substantially completely the whole surface of the

exterior side of said inner frame to thereby prevent
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the latter from being exposed to the air in said chanber that is open to
t'he outside air; said first sealing nmeans b such a tion
as to prevent said connector bar from bei ngﬂ‘ﬂm "ﬁmﬂ 5
ehanber. 2. A thernally-insul ated w ndow assémbty accor |ng to cIa|n11 in
Whi ch said opening is formed in the exterior frame nenber half of a | ower
‘one of said horizontal frame nenbers. 10 3. A thermally-insul ated
wi ndow assenbly according to claim1, =i @Mt ch said second sealing neans
serves in part q%aﬁ%% hel d between sai d_w ndow pane and said
i nner frame. 4. A% | y‘"q%ﬁeéf’@d KRR 29s&h8 pirsin seddr ehagbey
claiml1, in whi aig t ,se ne npl_et, covers one surface of
sai d connector ?eillra% %V\ﬁ?re?'netipt% %;7' é‘%& %’séﬁié&Gﬁ& §€aling neans:

means being disposed in such a position as to prevent

said connector bar from being exposed to the air in said

S5 chamber.
2, A thermally-insulated window assemblf

according to claim 1, in which said opening is formed

in the exterior frame member half of a lower one of

said horizontal frame members.
10 3. A thermally-insulated window assembly

according to claim 1, in which said second seéling_means

serves in part as a gasket held between said window

pane and said inner frame.

4. A thermally-insulated window assembly

15 according to claim 1, in which said first sealing means

completely covers one surface of said connector bar and

weathertightly engages said second sealing means.




