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PREFABRI CATED CURTAI N WALL ASSEMBLY BACKGROUND OF THE | NVENTI ON Qur

I nvention relates to curtain walls of buildings, and nore specifically to a
prefabricated curtain wall assenbly com 5 posed of standardized~unh”s
which are arrayed in rows and col ums ot the floor structure of a buildilng,
I n ticular of a multi- story building. Still nore specifically, our c
in@ on pertains to inpr&&ggﬂgggﬁé &g&rﬁﬂ?tﬂn& ﬁygat”gtp wal | assenbly for
j oi g each horizontal row : Il units. 10

A prefabricated curtain wall adexbheundadrred ravEndEd@y of discrete curtain
wall units is per se not newin the art. Each curtain wall unit conprises a
pane or panel of gl @z eavenktonutelatésltcardraaganesbls off dafidddnigs; &fdne
extendi ng al ong the periph- ery of the panel. As heretofore constructed,

t he panel BRe rﬁmcﬁicaﬂgx toud peefahicicatedjgustain wabledRsembd vt Bemt op,

b d si nb f _the f . FQr j oini .hori |
ad] ol ng RaRef WARRAaRRE s dcual T oMt dRad5 RERR TR Toed FhLueRt

the opposegh sile fflrcﬁ'?es'ﬁfmlgﬁfe oéfwgqﬁelim%or iingpapéféuamgoaeﬁh&@g- means

are elastic so that they allow the relative displacenent of the curtain
wal | uni t sstary haiilddawg.pl 8néll Viko odj spodc i fliead el , ot idverdionepertains
conventional curtain wall construction because of the conpl ete enbednent of
the periph:o dmprovgdePesnst he pacl|a cfuriadn waldappsemdly fifn Jodning each

t- i f . Ihi K it to joi h hori-§ -
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rsend el o1 e AR e A VAT B I O pleas ok
aest heti cadigeretieCleuexaaauwgl Dfui es Sigledr’ 38EnBEMew in Zhe art. Each
curtain wall unit comprises é_pane'or panel of glass or like mate-
rial and a generally recténgular frame extending along the periph-
ery of the panel. As hgre;ofqre_cbﬁstructed, the panel has had
15 its four peripheral edges all embedded in the top., bottom, and
side members of the fraﬁe. 'for joining'the hérizontally adjoining
curtain wall units, sealing means have been interposed between the
opposed side frame members of the neighboring units. . The sealing
s means are elastic so that they allow the rela;ive'displacement of
20 the curtain wall units in'their own plane. | _

We object, hoﬁever. to the above conventionai curtain
wall construction because of the complete embedment of the periph-
eral edges of the panel of each curtain wall unit in iis support-
ing frame. This arrangement makes it necessary to join each hori-

25 zontal row of curtain wall units via the sealing means mounted be-
tween their side frame members, with the consequent exposure of

these side frame members to the exterior of the curtain wall as-

sembly. '~ Taken aesthetically, such exposure of the side frame mem-



bers is objectionable fromthe standpoint of nodern architecture aspiring
to greater sinplicity and pl ai nness. SUMMARY OF THE | NVENTI ON According to
a first aspect of the present invention there 5 is provide
piefabricated curtain wall assenbly, conprzsing in conbination: ( row
ofSstandardi,zed curtain wall units each having a panel and a generally

. rectangul-ar frane extending along the periphery of the panel, the frane of
each 10 - bers is objectionaple tfxpm thal stamdpeintonpmoderry aschidpcfurane nenber

havi ng a gap openi ng downwardly for engagingly receiving a top peripheral
portion of th&sphiien, to apeatesnsimrahel tyeeiser PR a gap openi ng upwardly
for ‘engagi ngly receiving a bottom peripheral portion: of the panel, 15

and a pair of side frame nenbers ﬁbg%gg&gTiEtgélgE:ﬁ of , and havi ng
exterior flanges arranged interi - e | ateral peripheral
portions of the panel; (b) first adhesive nmeans of relatively | ow

el asticity for 20 Rccording to a first agpefthiofigtheheresenpcbrivieoblanx tikatieor

flanges of the pair of side frame nenbers of the frame of each curtain wall
unit td the idecrToyided;pferafabpicated cuptadnaralioppennbivd cpERRLssPe 18f t he

panel ; and (c) secong adhesi ve neans of greater elasticity than the 25
first adhesi vE°HERREIIYr | 0i ning the opposed |ateral edges of the panels of

t @pg{iinéogh al |y ad) QLgi P o6ufd gL ihphlzel idstasd Dua NBLEDYabRG0R4 00t I Y

* a panel and a generally réctangular-frame extending
aleng the periphery of the'panal, the frame o% each
10 ) " curtain wall unit comprising a top frame member having
a gap opening &omnwardly for engagingly receiving a
top peripheral portion of the panel, a bottom franme
msmber'haQing_a gap opening upwardly fer engagingly
receiving a bottom pariphéral portion of £he_panal,
18 _ .and a pair of side frame members arranged interiorly
of, and having exterior flanges arranged interiorly
kqj of, the opposite lateral peripheral portions of the
panels |
{b) first adhesive means ;f ;elatively low slasticity for
20 ' Joining the respecti;a exterior flanges of the pair
of side frame members of the frame of each curtain wall
unit to the interior surfaces of the lateral peripheral
portions of the panel; and
(¢) second adhesive means of grester elasticity than the
28 first adhesive means for jgining the oﬁposed lateral
| edges of the panels of éhs horizontally adjoining éurtain
wall-units;

(d) whereby the horizontally adjoining curtain wall units
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are elastically joined to one another with their side frane nmenbers

conceal ed behind the panels as viewed fromthe exterior of the curtain wall
assenbly. According to a second aspect of the present invention there 5

i*'s ‘proviged-a prefabricated curtain wall "assenmbly for a buil di'ng having -~
floor s ms, conprising in conbinagions (a) a plurality of rows.of A

-spandr el its to be nmounted to the respective'floor systens of the

bui | di ng, each spandrel unit having a panel and a generally rectangul ar
frame 10 . are elasékdadngi jujned dingotd @npireirpintthy tiodirt Bbdepanel ,
the frame of each spandrel unit conprising a top frane nenber having a gap
openi ng downwardly for dAgagimenbsars, eensiesied) bahinsh thePapeis ab yiewed on of the
panel, a bottom frame nenber having a gap openi ng upwardly for engagingly
15 frar hei streaivnef otheErTisia allptisePbly -of t he panel ,

d [ f side f ' d interjorl f d [
exteribr 1 anges arr ARGEATTICE! T SPFYTOASPIgt o SracpResors Boart 158, tHhve a
i @ns of ; ' '
porti gns 0 }'J.l%ép‘gfs}t%h a %Segabrricated. curtain Jatﬂ Idsreﬁﬂlefaqbnfesal gg"'ﬁﬁgﬁ’d’g‘g"ﬁbf

relatively | ow I cit or jolning the respective exterior

the pair of sigde dys2oks oMY 1S1M thhéombiRd®oRf €ach spandrel unit to the

I nterior surfaces of the |ateral peripheral portions of the panel; 25

-(c) second adhesive (®RRSpDiradlAber rdlsast ispahdrel NaLtehes bl fdundsdasi me

means for joining the opposed | ateral edges of the panels of the u
hori zontal | y adj oi ni ng spapehtéle LMbos syabakrs( df thepbulilaing,y eaéh spuvairel
window units to be arranged ' _
oo : unit having a panel and a generally rectangular frame
10 - : o extending along the periphery of the panel, the frame
bf each spandrel unit comprising a top frane_menbai
_having a gap opening downwardly for engagingly receiving
a top peripheral portion of the panel, a bottom frame
member having a g;p opening upwardly for engggingly
15 _' receiving a bottom peripheral portion of the panel,
and a pair of side frame members arranged intarinfly
_of, and having exterior flanges arranged interiorly ;_)
of, the opposite lateral peripheral portions of the
panels
20 | (b) first adhesive means of relatively low elasticity for
Joining the respective exterior flanges of fhe pair
of side frame members of the frame of each spandrel
unit to the interior surfaces of ths latsral peripheral
portions of the panelj;
25 _ (e) sepnnd adhesive means'of_graater elasticity than thq
_first adhesive means for joining the cpposed lateral
edges of the panels of the horizontally adjoining spandrel

unitss and

(d) a plurality of rows of window units to be arranged



- 4 - alternately with, and connected between, the rows of spandrel units.

The - invention will be described by way of exanple with reference to the
acconpanyi ng draw ngs, wherein like references refer to like 5 - parts
- unl ess the context requires otherw se andswherein:- = 5 FIG 1 a ~

pa;’Li_aI exterior elevation of the prefabri- cated curtain wall assenb"lfvy
_constructed i n accor dancelosrbdtedyruitn, amgntorowectéchoetusenai thenwedus atsenbl y
bei ng shown assenbl ed and nounted in place on a building frane; s

FIG 2 is a vertical secsraodrelduaiks.on a slightly en- |larged scale, through

the curtain wall _assenblgqof FIG 1, the curtain wall assenbly being shown
together with the fl dde inveption wild §e dese=ihed| oy ¥3Ytf AKanPdeiwithsTHeErIR;

FIG 3 is an enlarged vertical sectiop, par broken | 0 y. faqr

il lustrati vé"’cB‘?ﬂ/éﬁF‘é‘F?&@’,’i“c‘-‘hFﬁ)‘dﬁg’f'hgn%’i.ﬁB‘Paﬂr\é;\/\éTfi%ra'%c-”s %}t,ﬂ@y?" ﬁék%n al ong
the lipe I11-1]1 in Fl 1 apd .show.ng_o h ' nits and its

j oi nt spwi th pt’ﬁgs d\?g?ﬁ/?hﬁ cé’ﬁgexl}n e ﬂiﬁlg?]goqgﬁg‘% tr‘eTq,d\l,J\/lﬁF%g;yn 1G 4 is an

enl arged "hori zontal section, partly broken 15 away for illustrative
conveni-ence, through the curtain wall assem bly, taken along the line
IV-1Vin FIG 1 and show ng the fixed wi ndow section of one of the w ndow
units . and its joints with the fixed wi ndow sections of the nei ghboring

wi ndow units; FIG 5 is an enlarged horizontal section. partly broken 20
away for illustrative convenience, through the curtain wall assem bly,
‘takeh along the line V-V in FIG 1 and showi ng the openabl e w ndow section
of one of the window units an.d its joints with the :



“openabl e wi ndow sections of the neighboring window units: FIG 6 is an

enl arged vertical section, partly broken 25 away- for illustrative
conveni ence, through the curtain wall assem bly, taken along the line

VI-VI' jn FIG 1 and showi ng one of the spandrel units and its joints with,
t he of%?lylng and underlyi ng wi ndow upits; FIG 7 is an enlarged bl
hori zormfal section, partly broken awa for illustrative conveni ence, . 5/
through the curtain wall assem bly, taken along the line VII-VIl in FIG 1

~and showi ng one of the spandrel units and its joints with the nei ghboring
spandrel units, 5 the spandrel units being shown together wth the upper
mounting means for ppeNti NG h@aspaRLT &ktavids el@vhigohi! O80T ¢ 156 rpted favg iof
the building; FIG 8 is a perspect|ve vi ew showi ng the reinforcenents for
t he wi ndowatiadt surtalinspeaidr @ssembily. camst turet espder aandriiemee wWixh owurini-ng
means for nounting the spandrel units to the floor struc- ture of the

bui | di ng; VERELOD), |%h%ﬁ\€rﬂaéﬂg§&1@eﬁﬁ?m1%é¥ﬁ§"§n shgypt pysembledt anday for

il lustrat] ORVE nce, thro c rtaln wal | assem bly, taken al ong
the line %P?ﬁ?? éga a2 s %ng P % cu- 15. lar the neans for

j oi ning together t einf;Qr ge p Int-S
FI G 5}10 Is a hori zgﬁ[tdz;l zgé%t ?ogg?gﬁgﬂi aéléolﬁgl\qnnhedqgwn Qﬂxé é‘ﬁ%’@lyﬂ}
showi ng t hergednscdy, antdeghi BFet ber i amIanNdsebmbas ho i PLOW Wnithe

reinforcing stud to the.reinforcing frames of tw 20 nei ghbori ng spandrEi)

units; Fleurdidinswall assembdal bséngi ohowmkegeahengwihk. theé nEladr Xt riua-FI G
.7 ‘and. shomﬁng in particular the upper nounting nmeans for nounting the
‘spandrel &HFesof Fhtdwhlddnsstpurkif b yh@ounted: .

-FIG. 3 is an enlarged vertical section, partly broken
10 away for'illustrative convenience, through the curtain wall as-
sembly, taken along the line III-III in FIG. 1 and showing one of
the window units'and.its joints with the overlying and underlyiﬁg
spandrel units: '
FIG. 4 is an enlarged horizontal section, bartly brbkbn

15 away for illustrative convenience, through the curtain wall assem:

bly, taken along the line iV—IV in FIG. 1 and showing the fixed ;-)

window section of one of the window units and its joints with the
fixed window sections of the neighboring window_units:
_ FIG. 5 is an enlarged horizontal section, partly broken
20 . away for illustrative convenience, through the curtain wall assem-
bly, taken along the line V-V in FIG. 1 and showing the openable
window section of one of the window units and its joints with the
openable window sections of the neighboring window units:
FIG. 6 is an enlarged vertical section, partly brokén
25 away for illustrative convenieuce. through the curtain wall assem-
bly, taken along the line VI-VI in FIG. 1 and showing one Ef'the
spandrei units and its joints with the overlying and underlying

window units;



but I di ng; 25 FIG 12 is a yvertical sectional view show ng the
| ower nounting neans for nounting the spandrel units to the floor struc-

ture of the building; FIG 13 is a cro3< sectional representation one
‘sealing strips used in the curtain wall assenbly of FIG 1; 30 5y
FIG14 is a.cross sectional illustration of the way in whi ch one dfi.’)t he

sedling strips of FI GFI183 hekkeansealpngedprgaonsat Soft omn pastdirehroken
menber; and FIG 15 Li an expl oded eers ectiv vigﬁ;gieeach spandkgl uni t
of the curt @%r¥dPF & %'é?r’b‘f_ e EPBYERICHEBCHEPIEN T4 YSRBFkR [pssem-
EVBODI NENT Gaer dlyclfi Dify e S4R8! QF1 L P @ r 1k, 20daka ibdGRChARE OF U -
zation of the’typrcal curtain wall asse y 1 n accordance w th-our

i nvention asspanIeRd! 8fie9hdPutiseqoliit §OpitH AheOnRedghbbfitd @pundt€l units,
building. Generally identified by the reference nuneral 20, the

i |l ustr&ted the tspiandwel | urektse Melipghsbaeh yt agathreirswd thl the neppiergmhont ot al
rows of w ndow units-Wand spandrel units S.. Each row of spandrel units S
i 5 connect edhad®SofeTT PORRT L& the rPanARe L HHG Sa te) SReobloqy strackure avhg.

The rows of %g ng%@/ggits W15 are connected between the rows of spandrel
units S so a & %- 2Pbse the open spaces between the floor systens F. It

! S t_he. spandr el yni tSFiSG,t hty Pt tp%'i'sﬁ@@éfﬁeemie‘dh%hﬁﬁﬂﬁfpétﬁe -Q‘fei‘ﬁ‘fbrcements :
i nvention. The wi ndow units Ware sonmewhat nore conplex in construction

but, as wil|fdre thedeisdowdcursixz s aaddepandpel 2Mitsti and priogneppeas andr tower
nonét hel ess constructed to_enbody the inven- tive principles as far as
possi bl 2 EfrquntiingoReams tfom imoudRdng the canandred upitpper tiyg fdgor struc-

ture of the building: .

FIG. 9 is an enlarged vertical section, partly broken
away for illustrative convenience, through the curtain wall assem--
bly, taken along the line IX-IX in FIG. 1 and-sﬁowing in ;articu-

15. lar the means for jpining togetﬁer the reinforcements of the win-
dow and spandrel units;

FIG. 10 is.a horizontal section taken along the line X-X
in FIG. 9 and showing the means for connecting the bottom end of
each window ‘unit reinforcing stud to the reinforcing frames of two

20 néighboring spandrel units:;

FIG, 11 is a vertical section taken along the line
XI-XI in FIG. 7 and showing in particular the upper mounting means

. for mounting the spandrel units to the floor structure of the
building; '

25 FIG. 12 is a vertical sectional view showing the lower
mounting means for mounting the spandrel units to the floor struc-
ture of the building:

FIG. 13 is a cross sectional representation of some
sealing strips used in the curtain wall assembly of FIG. 1:°

30 FIG. 14 is a cross sectional illustration of the way in



~wi ndow section W and a Pomer[ top hi nged sash wi ndow section W2 by way of.
exanpl e oply. Each window unit Whas a generally rec- 25 tangul ar frame
conposed dfya top rail or frame nenber?24, a bottomrail or frame member

26, angl a‘pair of stiles or side frame. nenbers 28. Further a niddle rail
30 ex|agnds horizontal |y between the pair of side frame nmenbers 28 to
di vi d®’t hewhiltatloeneirdft thei sealing tppds PfxELGw hdolrkasctSesd ing angagere -/

| ower openabl e w ndow secti.on W2. An upper mullion 32 extends vertically
bet ween toﬁ'ePFaY‘réa?rﬁPoe‘?’“Meaﬁd“‘?ﬂ‘%ﬁ'e' il 30 to subdivide the fixed

w ndow section W i a 1 £, O ' ' - td LN Bﬁﬂﬁﬂ or
panel s of glass or (r)%%e'r lﬁaggn&%lé)giliﬁ%swggggé\egﬁgéeegﬁrgﬁgeﬁgﬁ?.996\ ower
nul i on 36uaxtesfistverduréalihywhel vessenddlyt o Franel nenber 26. and niddl e
rail 30 to subdivide the openabl e window section W2 into a pair of openable
wi ndow subsecti ons having panes or panels of glass or 10 other material 38
in side by side arrang i rel ' I kew has a generally
rectargu- |ar frame COW“ E PMZO a bottomrail
or frame nenber 42, and a pair of stiles or side frane nenbers 44. A

mul lion 46 extends vertically between top frame nmenber 40 and 15 bottom .
frame nmenber 42. The frame nenbers 4@Gendzadnd 44 and nmullion 46 conjointly
support a pair of panes or panels of glass or |ike material 48 and, on the
“inside of these panes or panels, a pair of relatively thick pieces of
refractory board 50, as will be seen fromFEl G 2 will

. 20 We :
herei nafterrefer td& A@vBahdiustratamk it SACH atsansdt 1 the ganerah omgenisy

g oo Co panes o VTS S : ! ot S .
The ol ai s *AEhERdEt sy svB 1 CRY ChiverLWaniChpsplnl Gy SREBPRARY VIHE B,
:ﬁgsggif{vgggygﬁtﬂéﬂEK&id%%%mBQﬂﬂféh&fﬁ%dﬂﬂéai@ﬁ pOE1{ RIOh BN Aul PR E6ry

10 building. Generally identified by the reference numeral 20, the

illustrated curtain wall assembly broadly comprises alternating

horizontal rows of window units W and spandrel units S. Each row

of spandrel units S is connécted to one floor system F,

inclﬁding a slab 22, of the building. The rows of winddw units W
15 are connected between the rows of spandrel unit; S so as to en-

close the open spacgs-between the floor systems F. | g_j

It is the spandrel units S that better represent the
concepts of our invention. The -window units W are somewhat more
complex in construction but, as will be understood as the descrip-

20 tion progresses, are nonetheless constructed to embody the inven-
tive principles as far as possible.

Each window unit W is shown to comprise an upper, fixed
window section W1l and a lower.'top hinged sash window section W2
by way of example only. Each window unit W has a generally rec-

25 tangular frame composed of a top rail or frame member 24, a bottom
rail or frame member 26, and a-pair of stiles or side frame.

members 28. Further a middle rail 30 extends horizontally between



25 of the curtain wall assenbly 20 in planes nornmal to the plane of the
panels 34, 38 and 48. W will also use the ternms "inner" and "out to
refer to the directions toward and away & rom respec- tively, théggihdle_of
- edach wi ndow unit- Wor spandrel unit S in the plane of the panels and 38
or_ of the panels 48. Thus, for in- 30 stance, the refractory board 50" df
. eath spandriéte BRiT Sfj§1ﬁF-framQ'W?m-eFénggdt?rﬂ¥%¥§ﬁ'F§eoY??_ e ¥ 4gto
and the rectanqul ar_.franes.of the w,nhdo nd. spandrel .uni.ts Wand S_gre
outward of %’We‘g?peﬁa%@‘%ﬁ@%ecgﬁ?fl%.ﬂal %.l 1 PREBARLE iR §E‘ﬁéﬁ%t’§cal“f‘y
.illustrate %ﬁﬁ{%ﬁhén 35 Ok xYEHHY iveGtiBE1 P WRlenURobSEPak® Mdibey 3RS 22
of the buildi'ng, and the neans for connecting the wi ndow units Wto the
spandrel unand.midddehrapandlo eto wuttdiSidasthe sf jed wihdswdeed t kore Wiertinensad4

fastened to the top of the slab 22 by mounting neans 52 and to the bottom
of the §l abPdir mfufiixed wingew ssubsegtdensr haying(Rangisons Benels off glass

sl ab. Each wi ndow unit W s ttomend joined to the end of, .t he
“underlying %pb g m@ﬁff_lgpg§4 c’tfhr‘?ggiteog?’nﬁgﬁi %%r%mrepg.t o%ogcﬁ'ﬂ"t 8'“tllllé‘°f‘
bottom end ¢4 %])H:%n(a‘éeQE)‘f?Safpﬁ‘%ﬁlee'ﬂnbﬁt&ﬁyffﬁdy"iﬁhgﬁrn?@”a%cf’(?niddllb wi |
t hus be seen that the w ndow units Ware not directly attached to the floor
systens F ofailhss®uitiol dubdbvideigrhdowipenrbyet hiwdgh selee ispawair mtaird paid. ofhe
following is a nore extensive discussion of the win- dow units W spandrel
units S. redREnAd@rdindow osub$ratd anisnhewingdP aem@repanal s sof rglass foar

nouft i ng. t he spandrel . upi foth | oor .systens F, connections between the
Wi ndom/g%d e rﬂﬂteﬁﬁﬁgsggaﬁﬁ %ﬁﬁi gééﬁédﬁe?ﬁﬁﬁﬂ$QN%§tmﬁndom/and spandr el

LSy 6 LT o BEEAPRR] NS, Sy o e L R
lar frame comprising a top rail or frame member 40, a bottom rail
or frame menber 42, and a pair of stiles or side frame members 44.
A mullion 46 extends vertically between top frame member 40 and

15 bottom frame member 42, The frame members 40, 42 and 44 and
mullion 46 conjointly support a pair of panes or panels of glass _
or like material 48 and, on the inside of these panes or panels, a
pair of relatively thick pieces of refractory board 50, aﬁ_will be
seen from FIG. 2. _ “

20 We will hereinaf;er refer to the panes or panels of _
glass or like materi&l 34. 38 and 48 as the panels for simplicity.
Further, in this specifica;ion and in the claims appended hereto,
we will use the terms "exterior” and "interior" to refer to the
directions toward the outside ang toward the inside, respectively,

25 of the curtain wall assembly 20 in planes normal to the plane of
the panels 34, 38 and 48. We will also use the terms "inner" and
"outer”" to fefer to the directions toward and away from, respec-
tiveli. the middle of each window unit W or spandrel unit S in the

plane of the panels 34 and 38 or of the panels 48. Thus, for in-

30 stance, the refractory board 50 of each spandrel unit S is ar-



Wndow Units Al the window units Ware of |ike construction, so that 25
we will describe only“one of themin detail, it being understood that the
same gggfription applies to each of the other wi ndow units. W have

il i h 4
uni o Won Frebed e Betsl b Cohe ARfHd 1Y 48" QHET RN S d IR P ARt
i nOW UNY §nb 'y S #hdABFaBarEl Gn fbd WaRASS BRS du\SearP k" BHE: FOEI 24"",\’

of the win- dow unit Wis hollow and apprOX|nater rectangul ar 1 n cross
sec- tion.34f T®Hmnd I8s an interior wall 62, exterior wall 64, top or 5
outer wall 66, and bottomor inner wall 68. The interior wall 62 has an
upward or outward eXtl&8si dnand 3oﬁurctd#qry|5ﬁ§eaa€b¢ﬂllrmddéusnyatzothcalmeans

S Thei nu Erf foupsings3he) SRaRERTRANEe Shhe, tAY Sidin, 27 PopkR byl fdung. |

interiorlyang Thee tn%n‘é’alflarfsgohﬁeééﬁ@@ﬁel Qindb® \H{ﬂ:lv d 9€ +3, Eﬂ% nﬁg‘f‘r?&fgl

interiorly of the.exterior wal An ad- ditional vertica

coacts w ttnite. eXBazhi gpandréel aﬂnm Sdrasf i uae paiioveF\aridley fPRRE| fiémbers 44
peri pheral gap 80 for engagingly receiv- g t he upper peripheral portions
of the pan@#%twd Tioe thet tom ofil thes s Lads 2:3 npmsmrrmima seens 82 amdirtteecthe

t her et | at th h_oth hown al in FIG
3t ﬁe"bl)[‘?%‘;ﬁ’nfﬁ%hsnﬁa?b B FolThiNg RAGE ST (V8 /RS o1 108; PXEomsiens 8a.

top orid nng 1%% gg cR% L PdBW %t % n4al 1:88, gtg:%“rﬁhﬂgéb?ngg@é fi,lt'o ;

an exteriorly an upwar dl'y or |nmar y open space I ca

20  defi nesp ashdindertet ugdOPVEIHP P88y UALErs Yy YonnsBEok ORedrd Isg6 has
‘a bottom wi'ndow stool 94 nounted thereto in a coplanar rela- tion with each

ot her. Theambtitsmtaipnéod te otie Qibnt@moppdseﬂ the tdvertlyingi spandsd bainid? Son
the mnndow&;wggnéé)tdgr%ggns g@e It will thus be seen that the window units
W are not directly attached to the floor systems F of the build-
15 ing, but only through the spandrel units S.
The following is a more extensive discussion of the win-
dow units W, spandrel units'S, reinforcementsvfor.thése_window and
spandrel units.'méans for mounting the spandrel hnits to the floor
systems F, cbnnecﬁions between the window and spandrel units, and
20 seals between the window and spandrel units. :We will aiso de- \;J

scribe in more detail the manner of mounting and assemblingztﬂe

complete curtain wall assembly 20.
Window Units

All the window units W are of like construction, 50 that
25 we will describe only one of them in detail, it being understood
that the same descr1ption applies to. each of the other w1ndow
units. We have illustrated in detail a vertical section through

one representative window unit W in FIG. 3 and two different hori-



———

The top wall 86 has a sealing strip 96 nounted along its exterior 25

edge. The bottomwall 88 has an abutpgpt_98 of inverted T shaped SS
secti-on for sealing contact: with the top frane nenber 40 of the u | yi ng
"spandrel unit S.- The bottomwall 88 further car- ries along its exterior

edgﬁéa seal i agntsdX isect@QOnkothsewgh nheewdadeowemiiov #rh RIlGS .Spaasided, unit top
 menber 40. 30 Positioned internmediate the top frane
nmenber 24 and bot - FI6m Br nereegieniidvat2@hef tothef neimedpembeart 24\oft dhenwddke
rail 30 com rlses in e lor wa] | 102, exterior wall 104, top wall 106,
and bot t om WY L %I4“dl@6’p|r§xFE@E%%’@CF%‘GHQ“#FE Xt sedge

to provide ap; Warﬂ' xomggm@ n%%&alr gggl 238 eﬁ%e 797%a Eb&‘ tho “9'#

recei ving the ower peri phera Yions Jof t'om Ra

108 is gl so seesssed1a6600ahnd So&xﬁdﬂf o@r 1aAge ﬁ@mrasvl deng devewaydhis 19060
space 112. This space has nounted therein interior and exterior sealing

strips 114 almais 146 upward ooposbedidigxsenspod 180 fRaf eaemygéng sa dordineduso

FIGS. 4 and 5 for the cross sectional_ configuration of the pair of side
frame nemberRoDiFaital,seqt to s ik R fopagsaking W&Sﬁm%ﬁﬁéﬂmghﬁa@"an'

.nner wall 1 2 iter ed a stened,t ther as by
screws 124, %ﬁ rﬁ%%f%ﬁh\?fg}%igtzj%ef |1nr11135 1§E9?g? b1 I 3 gﬁ g‘? 126
and an ext erifid seu@P@ro8ve0y7£ &p@ungﬂiﬁtei‘i@ﬂ)ml ﬁ‘h@peapg\ﬁgpyebél%.% Q?épped
eq%%ged therein a stuffing strip 13 ext endi ng” bet ween top frane
er @4 anth mmdider ai tofier THatinpertioeby off the iexserivel wallPG4awhi ah ad-
ext ends betmeen_botton1f(ane menber 26 and nmiddle rail 30 is further '
adapted to chitripnals¥arthgakivald f§2C°aQOS withjithecestieekerrwakl ¥4 &9 deown

R o i AP e o] S ol BB kel
. ing the upper peripheral portions of the panels 34. The bottom
wall 68 has a top window stool 82 mounted thereto in a coplanar
15 relation with each other.
As shown also in FIG. 3, the bottom frame member 26 of
the window unit W has a vertical wall 84, top or inner wall 86,
and bottom or outer wall 88, defining in combination an exteriorly
and upwardly or inwardly-open space 90. The vertical wall 84
defines an undercut groove 92 opening interiorly. The top wall 86
has a bottom window stool 94 mounted thereto in a coplanar rela-
tioh with each other. The bottom window stool 94 is opposed to
the top window stool 82 on the window unit top frame member 24.
The top wall 86 has a sealing strip 96 mounted along its extérior_
25 edge. The bottom wall 88 has an abutment 98 of inverted T shaped
cross section for sealing contact with the top frame member 40 of
the underlying spandrel unit S. The bottom wall 88 further car-
ries along its exterior edge a sealing strip 100 for sealing
engagement with the spandrel unit top frame member 40.

30 Positioned intermediate the top frame member 24 and bot-



“TT includes an exterior wall 134 having defined therein a pair of under cut:
grooves for -&ngaging respective.stuffing strips 136. 25 The

| ower |1ion 36 of the window unit Wis.seen in FIG 5. It conprises an
rnteﬂéigfrane 138 and exterior franme 140, both of hollow, rectangul ar
Cross

Sectiop ol irobBegs t Qe tidowP uRAETRD ¥1Rd Im1kdd of O8I N0 td¥h -
- boundary betgggnp%{ﬁgfﬂéﬁsfgr?grgiéggind exterior 140 frames has a pair ofﬂty
outward exteprigds an iTt@iSokddabcin2lefdxtierdoanwahlel®ut tgpowadlfbdé, and
engagi ng a seal i ng strip 146. The reference nuneral 148 in FIGS 3 and 5
general |y debonhtomswal pdio8.of Theptow madd 06 dst ceicesseb s long: Aes opErrimiar

wi ndow section W2 of the mﬁndow/unﬁé W These sasﬂe& %%6 arelggegabl%q5
received in EABere}JRQVIAE ABCHRNATSLY & BEUARRY By &ARe 58t 2 °F o EFEme

menber _26, si.de,fr ; er.28; .1i rail 30 | Lhiag et
forth Tn det éPFIY n??r%eeliﬁo eéé‘?né‘?%ﬂ%&é S erJ;.ingggrrg?ljl‘és)\é@{ glﬁ;éo%h??gr;gs&'

menber 150, bpbtes{dmRITeENDEr 4521 santbdedisedohlonglei fs am ereobeedgd Sb
extendi ng al ong the periphery of 10 t he panel 38 and joined to one

anot her intopgentdeld ydawnstaxddul apeshspace Rildf.er Fbhy, spde hascmouggedf the
openabl e wi ndow section W are panes of closed gl ass. egafee%th FI&% 3,

the top franshaeeberintyisr epdhesheniondead 188 hhbRSt Lt a7 A Sqdifvar iR
open space 112 efinedéﬁ*dﬁﬁ - the middle rail 30. The top frame nenber .
150 conpriseS®ANITH-SYEM or “al | 156, exterior wall 158, top or inner wall\J

160 angybot- tom or ouigrertdlce 162d1FOFNdIGd PGS . APPARKi Vel Yheeetasegul ar
cross sectional shape. The exterior wall 158 defines an undercut groove for

engagi ng a stséttiogabtddnt iputadivrcoLdtlextpaiiroofyside Pame membexsndBedf)
recunbent U shaped flange 166 is formed integral with the exterior wall 158
and ext ends @brewandow eytidy Wor | facheside frame member 28 has an inner wall

120 and outer wall 122 interéngaged and fastened together as by
screws 124. The outer wall 122 defines an interiorly open groove
15 126 and an exteriorly open groove 128. The exteriorly open groove
128 has'engaged therein a s;uffing strip 130, FIG; 4, exFending
between top frame member 24 and middle rail 30. That portion of
the inner wall 120 which extends between bottom frame member 26
and middle rail 30 is further adapted to carry a sealing strip 132 -
20 directed exteriorly, as shown in FIG. 5. . ~
. As shown in FIG. 4, the upper mullion 32 of the window
unit W is hollow and approximately rectangular in cross'section.
It includes an exterior wall 134 having defined therein a pair of
undercut grooves for engaging respective stuffing strips 136.
25 The lower mullion 36 of the window unit W is seen in
FIG. 5. It comprises an interior frame 138 and exterior frame
140, both of hollow, rectangular cross section, integrally joined
together. A common wall 142 forming the boundary between the in-

terior 138 and exterior 140 frames has a pair of outward exten-

30 sions 144 each defining an undercut groove for engaging a sealing



P

from Further, the top frane nmenber 150 of each sash 148 is pro- vided with
a pair of hlnges 168 by which it is nmbdAted to the one of the side f
menbers 28 and. thﬁ4éomer mul lion 36 for the 25 swi ngi ng notion of
" sash 148 abSJFIB orifzontal axis. The hinges .168 is allowed to slide

vetically along the pidedfeddRcBEARREra20. 14BNenbetEens famire FRAReR11p2qef
.eath sash 148 normally fits in the exteriorly and upwardly open space 90

defined by hbeeboatpnnflufnaopehﬁnge&EprﬁJdduadwsadhasLufttuu dﬁhﬁabmétwﬁndow
frame 30 menber 152 conprises an interior wall 170, exterior wall 172,
top or .nneusewmnl% ofarfdlebyﬂpéﬁvovnbwbr Jhese158shend 4 graappengly 13

defi nes, an U wat d| l,hwar dl 178 alon Lts,exteri,o The
exteri zsr wal FeT7%® an t}}foﬁ?\f/g¥agg eﬁes':lDt gi%ﬁrc RS bq“w(éefihgyggg blé‘f'i/veen
the bottom Eeﬁn?rmm%mb%@ 2k, tbmwmrv& w&nbew 2gd ﬁﬂﬁiﬂeoﬁ'af:.’iagﬁ ngRper 40
of the underlying spandrel unit" The bottomwall 176 carfies a
seal ing strupwé82muilxnnam@xsﬁntebyth/iﬁuﬂnmi1arQﬁStEeCfdﬁngyhgeraEhwh sash

extendi ng downwardly therefrom The pair of side franme nenbers 154 of each
sash 148, bd#R semprisestiaGtos, frame memhaT ééoanbohtmuﬁﬂamambmbsn 1533<:t endor

Il 186, d d t
\[:l)V?OXI nat el Iyngg%t% gﬁﬁ%ﬁ 8fé'ra nsmgé ?e{%\r,gi’s 8“31’Tﬁe ie%"?%rﬁll%r %\ﬁ/g Phi@B s a
stuffing st 'i:hP %%%ef‘t:;@%%d jbREE €0 ﬂ?aﬁ%‘%ﬁ'ers%% ﬁ%@ﬁﬁg F%ég%@?ldll S

I r margina e portion engaged in the gap 1

frame menbeghipe. arldrdﬂei'albﬂp‘?rtﬁédpiﬁﬁ Fs GF" gh82bp S P WindewSs et £hnl S
respectively against the stuffing strip 164 on the top frame nem ber 150

and agai nst Weharetpdrnésmn@fsicloped 19basm the side frame mem bers 154.

Further the panel 38 js secured_to the terlor wal | 158 and fl ange 166 of
the top frame ménber A5Fe&Rd1RoFie $w(idho 4PP frame member 150 of €ach sash

148 is accommodated in the downwardly open space 112 defined by
15 the middle rail 30. The top frame member 150 comprises an iné
terior wall 156, exterior wall 158, top or inner wall 160 and bot-
tom or outer wall 162, combined into approximately rectangular
cross sectional shape. The exterior wall 158 defines an undercut
groove for engaging a stuffing strip 164 directed exteriorly. An
_ 20 appréximately recumbent U-ghaped flange 166 is formed integral
S with the exterior wall 158 and extends generally exteriorly there-
from. Further, the top frame member 150 of each sash 148 is pro-
vided with a pair of hinges 168 by which it is mounted to the one
of the side frame members 28 and the lower mullion 36 for the
28 swinging motion of the sash 148 about a horizontal axis. The hinges
168 is allowed to slide vertically along the side frame member 28.
The bottom frame member 152 of each sash 148 normally
fits in the exteriorly and upwardly open space 90 defined by the
bottom frame member 26 of the window.unit W. The bottom frame

30 member 152 comprises an interior wall 170, exterior wall 172, top

or inner wall 174, and bottom or outer wall 176, The top wall 174



wal | s 186 of the side frame nénbers 154 by neans of a relatively 20 -
rigid adhesive such as a structural silicone sealant indicated at 194 in
FIGS. 3 and 5. As will be noted fromHR G 5, the outer vertical edge 196 of

e

each | 38 is in a coplanar relation with the outer sur- face 198 of\6ne
- of t de dspiregmaibapwas®lpfot warddowopent gai 178 alongoitdaéxddiaopal) - -
of pa s 38 of- each openabl e wi ndow section W2 conceal the side frane ’

members 28 fedge & hd‘hexbel:eolonfwalﬂe 5@ haisnawdéwnwarsk eixtgnadon TR0 icomseal -

~vertical edge 200 of each panel is |located approximately in the, m ddle
of the | oweringltheoBadcbeEvaer e%'tﬁed‘l“t‘(?ml ifEa'E"Pa’Ré‘mﬁ'rsg OqPhehRe onl "‘3{)" unit

~Such being t c?{‘?c/)mn‘ﬁ‘t{) %g'nr?PaOf AN PgeRlke %'\ﬂ?&’%ﬁ%ng swpég?f

tion W2 of e sash when

cl osed posi t1pd Wiftdiewadl @ﬂ@leéﬁdxémerseamg 20711 8% 08) am&eﬁméﬁ- v
top frame nenber 150 and the mddle rail 30 of the wi ndow unit W an

encl osed | ovshapgheaod84séEt (on ?@edmtanﬂqnextendiing downwatrdiryf t enee fearher
152 and the bottom frame nenber 26 of the win- dowunit W an encl osed si de
" space 206 (FIG 5) betTheenaéﬁeo%fsm% fsame memberhekifeof esghapashntdhf the

de f f d
208 (H %”%?F%%Hsfaéia%t SR TSR LG R M S T o
| ower 10a11 ligdn %ﬁngt &Q% vus"uiovx Wbbt¥¥ wdlE ﬁweaa@ags%@@ into ap-

conmuni cat es W th at'nosphere way S an arr passageway 210 fornmed by a

gap Shgbet wegrotiiatdiycreotanghlarl &G oefs eeetdbnahesinipee f Thaeereahiyrs whid
- of the sash 148 and the exterior edge of the outer wall 122 of the side

frame nmenber 188 heds ehetwifitlngy sewip WI2ndtbyched phes2tiset ween 15 the
i T 195 o L he st do BhanbenbRos o AR SeEncliEig (0 ToRte RE A
edge portion engaged in the gap 178 defined by the bottom frame
member 152 and its upper and lateral marginal edge portions held
1§ respectively against the stuffing strip 164 on the top frame mem-
ber 150 and against the stuffing strips 192 oﬁ phe_side frame mem-
ber; 154. Further the panel 38 is secured to the exterior walli
158 and flange 166 of the top frame member 150 and to the exterior
walls 186 of the side frame members 154 by means of a relatively \;;
20 rigid adhesive such as a structural silicone sealant indicated at
194 in FIGS. 3 and §.. .
As will be noted from FIG. 5, the outer vertical edge
196 of each pane; 38 is in a coplanar relation with thé outer sur-
face 198 of one of the side frame members 28 of the window unit W,
25 so that the pair of panels 38 of each openable window section W2
~conceal the side frame members 28 from the exterior of the curtain
wall assembly 20. The inner vertical edge 200 of each panel 38 is
located approximately in the middle of the lower mullion 36 with
respect to its transverse dimension.

30 Such being the construction of the opénable window sec-



space 208 al so communi cates with atnosphere.by way of an air pas geway
214 fornmed by a gap S3 between the exterlor wal |l 186 of the othdgggyde

frame ‘nenber 154 of the sash 148 and fhe exterior 20 frame 1 of:- t he
- lower mullion 36 of the window unit Wand by a gap S4 between the |nter|or

surface 212 oftﬂdmewpaaele§8haM$hddweua&EeWIOéaéﬂfya%nlﬁQsOLhéﬂ 1) LgL9n
.36\ As will be seen fromFI-G 3, the sealing strip 182 on ft otto rane

menber 152 of meteld sdsked4fos bt frentdedtintbeami et 1533 uppeﬁfsﬁaéetznan%v@cses)
di rension. \Wen the sash 148 is closed, the distal angled portion 216 of
the sealing sthqtyees2its wep of cans Wﬁﬂbﬁnelé&tﬁnd(ﬁheemgddEQSriﬁltﬂﬁeo@uthe

|1 88 of the Jhatt f b th d Still furth
men eacﬁ sasﬁ in ??néfﬁgeoa”fl?gerlpﬁgﬁgi%ﬁeﬁ s\qﬂ’q%seoﬁgﬁgigbgv rr-k)c Ibc%é'e;réallg;ng
strip 96 (Fl(ibd%koﬁnfkgﬁebméﬁ f53Men g L 4%5 gﬁmghf %%'%P? win-
e Tai

the sealing strip 114 of the n1d

the sealing stdowpuhlz WFI£h éacnugeanelaé {puceizds f(Fage 5U”ﬂ¥¥W%e%8095 Bhe%ts-
wi ndow unit, and the sealing strip 146 (FIG 5) on the lower nmullion 36

the 5 wi ndd@eufireme menbansedddsentli oge suff ithe aidej Sramel nemberas 28ngF ethe
been seen, fromthe foregoin t he

Foted on. ol o2UeRalBEt s, ”%@nofﬁsrawmdaﬁdaﬁdsem {FiBs &) cber
SLIOSBNTLE DU Ehe BB 155, 90 PP AR AL AR WL el i
of “Bachigsash 14%ncas bf tied Gy fadlo ahtitawnd Vﬁieersﬁ'd@“%Xc@%d’%tomyn'{lﬁicate
surroundlng frame nmenbers 26, 28, 30 and 36 of the w ndow unit. I's al so
not ewor t hy |r1ui§hnecmoswheweIbythayopénana&inapmsmdgumaﬁczianfdﬁﬁeafb?he gap S1
wi ndow unit W.that the panels 38 of 15 t he sashes 148 substantially ‘cover
the side fram®St¥EERr LR gSe%mr wall 186 of one of the side frame members 154
of the sash 148 and the exterior edge of the outer wall 122 of the
side frame member 28 of the window.uﬁit W and by a gap S2 between
15 the interior surface 212 6f_the panel 38 and the exterior edge of
the outer wall 122 of the side frame member 28. Thé other side
space 208 also communicates with atmosphere.by'way of an air pas-
sageway 214 formed by a gap S3 between the exterior wall 186 of
the other side frame méﬁber 154 of the sash 148 and the exterior
frame 140 of the lower mullion 36 oé the window'unit W'and by a
gap S4 between the interior surface 212 of the panel 38 énd the
exterior frame 140 of the lower mullion 36. |
As will be seen from FIG. 3, the sealing strip 182 on
the bottom frame member 152 of each sash 148 is bent at the middle
25 of its transvefse dimengion. When the sash 148 is closed, the
distal angled portion 216 of the sealing strip 182 is held against
_thg exterior edge 218 of the outer wall 88 of the bottom frame
member 26 of the window sash W.

Still further, when each sash 148 is closed, its frame

30 is held against the sealing strip 96 (FIG. 3) on the bottom frame



_Jower mullion 36 of the window unit and further conceal the ex- terior ends .
of the air. passageways 210 and 214 leading to the en- cl osed spaces 206 and
208 respsacti;vely. The exterior appedr&ﬁde of the curtain wall| assenbly 20
is thu anced aesthetically. 20 An addi tional advantage of .t he above;

“descri aeeneTUQsi 06 oOfie twiindupenaliieWyi titeve esldinigost ¥p i K14 hatra.hg)t gp? .
and si.de edges of the panels 38 are not too rigidly supported, so that tﬁéy
are not to Wesinigdiecakilrdinof ihgt wéndowsunit thhe theeneabinmrstadpt ARake.

It will alsg be a%preciated thatsage ?ng+ed di stal _portion 216 of the 25
seal ing str{ftegd)f QRCPRORE 418 sideef Tane MemRetdi P AbWFRR Widdew: sndife

descriptio e. Ll | N, d S LON of .t h L nd ni.t ]
reference (rhn?feg:hte%ds%%fg@%‘gé%i&fi‘ﬂggﬁgbn_syhn itlhleug ’F\I'\%Fe’ﬁu\% B é\él Q\B éﬁ%h
of the pai rwitldowanfhé.3/ADf tH¥ el is¥8T i Kk NSO pxeGlreOfo Wed atndd & sQRg 7P
bott om 30 peri pheral portions engaged in the dowwardly open gap 50 I n

t he t op dondrimonenbeal Pnig st iipn t he upwardly open gap 110 in the mddle
rail 30. Further,” as seen in FIG 4, the |ateral marginal por- tions of
each panel 34 are hefd BRpaihave beenseeerfrpmithepfozegeingnahss nofedsene

frame nenber,s 28 an t LQne the.sf M fin stri 136 on the
upper mul | i% .sgg gpg’ﬁgg?qh;‘t,e@gl" ?r&?g?ﬁ%lé%goﬁmgi"gngaﬂ %aasé‘n @?n@l’%ﬁt are
further seciym@dpheribepadfiredl WBkbogeP, ofifae tak & drigeol S,
28, on bot K R R e T ores, e B PELAGS R ot TR
of thatuppei32mahli 46 32rdycamdnuoas as afthwessaid,otheef pine/ alemble@w 150,

el asti.city such as a structural silicone sealant indicated at 222. As w |

be seen al 30 aBfh Fp& ofs eadhe seghel 4§ean & heddeboth air guchwaaretightly

e TR

appr oxi mat ;% d6G"hA# ! Y It is also.noteworthy in connection with the open-

able window seqtion W2 of the window unit W that the panels 38 of

15 the sashes 148 substantially cover the side ffame members 28 and
lower_mullion 36 of the window unit and further conceal thé ex-
terior ends of the air passageways 210 and 214 leading to the en-
closed spaces 206 and 208 respectively. The exterior appearance
of the curtain wall assembly 20 is thus enhaﬁced aesthetically. ;;

20 Ann additional advantage of the above described construction of the
openable window section W2 is that the top and side edges of the
panels 38 are not too rigidly supported, so that they are'not.to
easily break frbm_vibrations as in the event of an earthquake. It
will also be appreciated that the angled distal portion 216 of the

25 sealing strip 182 functions as a water drip.
. . We will now go back to the description of the fixed win-
dow section Wl of the window unit W, with reference directed to
both FIGS. 3 and 4. As illustrated in FIG. 3, each of the pair of
panels 34 of the fixed window section W1 has its top and bottom

30 peripheral portions engaged in the downwardly open gap 80 in the



15 of the upper mullion 32 with respect to its side to side trans-
verse di nension. The opposed inner vg%ticar edges 228 of the pair of
panel s 34, as well as the opposed oufer vertical edges 224 of the @ s 34
of . t he nei ghbor.i ng wi ndow .units W are joined by an adhesive of rel vely

hi gh el asti ci E}éﬁsﬂﬁ&héﬁneﬁhb%iﬂ 240gRd SaRl v u%QardI%idﬁﬁrpfgta%dlib 230the SR L e

aﬁi232 Is a backing strip of elastic material such-as sponge-filling the

space boundedrhylt3@. eXtuarther ,wat| sdéh iof FIGe #ppehe ndteiral fargtinel peim- of
stuffing strips 136 thereon, and_the adhesive 230. The backing strip 232
serves to prekdARsconhteach prnehedbarkssihad dr agnbnst sthe fiaffipgwstriraif 29
other. Thus, Like th anel s .38_of _the openabl e wi ndow sectiagn W2, t .
panel s 34 of PRE P HiTeo 7 EnE AP 2oarant FAITSF EOiRc LR T etk Eing
side frame megbeyss 28 ang Lhe Upper diilicans32 fPhedda AhaMCHEE

aesthe%ic appeal g? t he curtainaﬁafl 30lo assenbl? 20. Q%_ 17 gi%igﬂ;rel
Units All thetipasdifledoh pan8lof4 tdve durthien vethred withye 8Rtar Ponlwal 10f

1ike construction, so that the description of one applies to each of the
others. W wi RROref cangyrdfnghgabige tbramecmemgers 28, pmbpth sédegecrfithal

d i pti f ' dr.el. it.S. As .h b tated
connecti on wi CRAEFEE S0 130+ | R SF AR e XERF 15 WL 4o Bt FB® {1RPYT ame
menber 40. boppe %ﬁQﬂ? ﬁggﬁs4g¥ aﬁ“ﬂqhegﬁ§§'9? ;éfﬁgﬁﬁgqggﬁ5§ éfa§9g%g?hs

nul l.i.on 46, as we as the parr of panels and palr of rfefractor
50=Sup-gDort eduby e fyrafietaegbes s1icoMe Raueant | sdicded a8 B22( her. de-

tail the top 40 and bottom 42 frame nenbers in FIG 6 and the side
As will be seen also from FIG. 4, the outer vertical

edge 224 of each panel 34 is in a coplanar relation with the outer
§urfacef%26 of one of the side frame members 28. The inner verti-
cal edge 228 of each panel 34 is located approximately centrally

15 of the upper mullion 32 with respect to its side to side trans-

| verse dimension. The opposed inner vertical edges 228 of the pair
of panels 34, a% well as the opposed outer vertiéal edges 224 of
the panels 34 of. the neighbdring window units W, are joined by ;n
adhesive pf'relatively high elasticity such as a silicone sealant

" 20 indicated at 230. Seen at 232 is'a backing strip of elastic

matefial such as sponge- filling the space bounded by the exterior
wall 134 of the upper mullion 32, the pair of stuffing ;trips 136
thereon, and the adhesive 230. The backing strip 232 serves to
prevent contact of the adhesive fegions 222 and 230 with each

25 other. _
. _ - Thus, like the panels 38 of the openable window section
wz; the panels 34 of the fixed window section Wi subsfantially
conceél the pair of siQe ffame members 28 and the upper mullion 32
for the enhancement of.the aesthetic appeal of the curtain wall

30 assembly 20.



—+rane nenbers 44 and mullion 46 in FIG 7. The top franme nmenber 40 of the

spandrel unit -S conprises 15 an interior wall 234, exterior wall 236,
upper or outer wall 238, and |ower or inner wall 240, joined into

approxi mately rectangul ar cross sectd onal shape. The outer wall 238 has an~
under c roove 242 defined therein to receive a sealing strip 244 directeg
out - y therefromfor sealing engagement with the aforesaid abut- 20 *

ment 98 on the bottom frame nmenb&pamgebfint¥fe overlying w ndow unit W. The
outer wall 238 is further stepped to provide a corner 246 * slightly

interiorly of the extepnidreh@ldpandirelTaritsn®rofvallle 249thsn reskl sxteabayg20

its exterior edge to provide a dowwardly or in- wardly open peripheral gap

248 in whi ch aneead sar ef ehpegyezbnistaugpiors so thayr ther dpmer &bt b taforedeof
t he panels 48. The inner wal 40 has an interjar extensi on 250
o D b PO S8 EBr ChEN b TE 28805 a0n: e, o Tl FeEeF ) BE Ric CHRlAY HosEIRS-

FIG 6, the t f : p, '
i nteri‘or wal &Of%‘%%eiggf?%?%q %h%sgfrigl-e%’%@g%%errléglrrglsgrr‘lg?{?\;\‘;/a% fs%%g@?eénd

| ower or out gppiwalsl, 260, al so conbined into approxi mately rectangul ar cross
sectional shape. The interior wall 254 has an upward or inward extension

262 defin- ing an undeAsubagriemne s2@tedpéni connentdonowiph HFRES i nheandadl,| the
258 5 defines along its_exterior edge a peripheral gap,6 266 opening in- . -
wardly for erfPAGidigly URLE T AP Hine S sher € ri TaTe Mempart f nsbqa#pt%efrsaﬁelv-

om franme menber

48, The exterj g walb 230, page & AONNAL] BnPUAY SELeRa] IR CLeLLTg

t he gap- bet ween the e span uni

 top frame nenenngdoalrt b paIerd s BHd phiS O 42¥aRoEy Woark 5yisgp-val |

260 defines along its interior edge an undercut groove 2/7/0 to support a

‘'seal i ng stri pa¥t2df by the frame members, We have illustrated in further de-

tail the top 40 and bottom 42 frame members in FIG. 6 and the side
frame members 44 and mullion 46 in FIG. 7. |
‘The top frame member 40 of the spandrel unit S compFises
15 an interior wall 234, exterior wall 236, upper or outer wall 238,
and lower or inner wall 240, joined into anproximatelf re?tangular
cross sectional shape. The outer wall 238 has an undércut groove
242 defined therein_to receive a sealing striﬂ 244 directed out- C;
wardly therefrom for éealing engagement with the aforesaid abut-
20 ment éé on the bottom frame member 26 of the overlying window unit
W. The outer wall 238 is further.stepped to provide a corner 246
slightly interiorly of the exterior wall 236. The inner ﬁall 240
is fecessed along its exterior edge to provide a downwardlv or in-
wardly open peripheral gap 248 in which there are engaged the up-
25 ver peripheral portions of the panels 48. The inner wall 240 has
an interior extension 250 terminéting in an undefcut groove 252
ooening interiorly. |
As shown also in FIG. 6, the bottom frame meﬁbe: 42 of

the spandrel unit S comprises an interior wall 254, exterior wall



seal i ng engagenent with the top frane nenber 24 of the underlyi pg—mndow
unit' W The outer wall 260 also carries along its exterior * edge _
anot her sealing strip 274 of approxi mated ¥ V shaped cross 15 seetion for

* sealing engagenent with the corner 76 of the underly- ing w ndow unit, top
frane menber, 24. Wth reference to FIG 7-the pair of side frane nerbers 44
- of "The spandt¥. wRPeT PEabMMeOMalils@S8n amd erdwer Pranyee?Mlled60rni elso

flange 278, an B 280 joining the fIa es 276 and 278. 20 The i nterior

flange 276 ARISE9, ANEARRRIRY qg-ﬁaséaé SRS abrkengcrass siangl shere.
terior fl e WP TS ro g a. S Lng.

g?r|p|284 d??%%#%ég Q%g?Yor fﬂgh éﬁ or%é ?Et%%h Rﬁnthgé diPin

shaped fl angmg2@@. ud@eraed g&%v@ebbﬂeﬁp&lﬁt? tihRle rdBeey CUlTHY QW@ r28811 258
engagi ng a sealing strip 290 which 25 Irected outwardly into seallng

contact 5wt hieélglem hiongektd rexteriop @8fe of perdphdral ngaw Zgangealingnii- S
As shown al so q FILG 7, the nullion 46 of the spandrel unit S conprises an
r4

interior flag8 9§°re§<¥@516’rglﬂ'r aReehving (ﬁ‘eZQA’WGF %mdwrarle@toaﬁggnarof
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and ;I-ower pexfi pher apapdrdl ams teSgagé dt e suge tfiramkymeéitib é €2 0TS t B4 Sundélr BAS
inthe top frame nmenber 40 and bottom franme nenber 42, as seen in FIG 6.
Furt her 10 as id@Windewiwn iy 4. 7Theneubenowlile 268 defiinemrajiongl ipsr investiaf
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window unit' W. The outer wall 260 also carries along its exterior
edge another sealing strip 274 of auproximetely v shaped cCTross
- 15 section for sealing engagement with the corner 76 of the underly-
ing. window unit top frame member 24.
- With reference to-FIG. 7 the pair of side frame members
44 of the spandrel unit S each comprise an interior flange 276,
exterior flange 278, and web 280 joining the flanges 276 and 278.
zﬁ The interior flange 276 defines an undercut groove 282 opening in-
teriorly. The exterior flange 278 also defines an undercut groove
engaging a stuffing strip 284 directed exteriorly and is further
formed integral with an L shaped flange 286. 'The web 2?0 defines
a further undercut.grqove 288 engaging a sealing strip 290 which
25 is directed outwardly into sealing contact with a similar sealing
. .strip 290 of the adjoining spandrel unit S. : |
As shown also in FIG. 7, the mullion 46 of the spandrel
unit S comprises an interior flange 292, exterior freme'portion
.294 of hollow, rectangular cross section, and web 296 joining the

30 interior flange 292 and exterior frame portion 294. The exterior



“their interior surfaces secured to the exterior fl ange 278 of one of .the
side frame menBems 44 and to the exterior wall 298 of the nullion 46 by an
adhesive of relatively low elasticity '$uch as a structural silicone seal ant
L ndi cat at 302. 15 Mounted to the frame nmenbers 40, 42, 44~
and 46 the spandrel unit S as set forth above, each panel 48 has its A
outer verti owlledg8 3©4th¢|ec;terlofr| 6 5amei RaT tijpa é’aﬂeh%sq PR avcfeuadsr@ut '

one of the side frane_ne The inner verti 9 e 308
ancl 48| GFORYBPOAPFRTDEyE TeiLAa Py BT FY i BANE| PNS4EE D416, 25 1% S0fect

toits side to side tpansuelsg daBestAn. ool edPRATETS s s SH0ER S0F Of

the pair of panels 48 afe to eac by an adhesi ve

relatively higyerebasipré#al n%xit%lﬁlsnangagéd) :%]s%leuGQPﬁgﬁm Qfhe ighpschagtigd
material prevents the contact of the strips of adhesives 302 and 310 with

each ogher. 286 in the top fraffeusiembrreé@ambdodten finane Sienber, 4Zheapaseernf

panel s 48 substantially_conceal the pair of side frame nmenbers 44 and the
nul | ion 46 ti® Fdfe Phe %ﬁﬁ?ﬂqﬁm'ﬁépﬁéaiﬁﬁ%% gy FlGe furthe PRRASitgslakerdly

20 attractive. SO b e Iy has i per
and | ateral "'r?‘é'lgdf‘ﬁy Bﬂ Hhe no E' §5$| gi d#ryﬁat ﬁggg Qg%]’ac%tg FH??‘HE
‘menbers 40, s‘k‘l-iinésﬁ‘%ﬁ%émﬁeltmehasdétﬁraxfawembers 29 an@d&%ﬂn%%t bRE &
the bottom franme nenber 42 via bearing blocks seen at 314 in FIG 6. The .-
panel s 48 withe islhaefeing estwmipsed9i0l ynbtkeakmeld jion #lhe eFEGi Dff\anhear thdilakews/
Spandrel Unit Reinforcenents 5 As best illustrated |n FIG 8,
each spandr datgsi thet | sherintered warainal qamtdodsnglseash vanadetsl hgve

e b et e 1S Y B PLEr B8, b e

re- of the side frame members 44 and to the exterior wall 298 of the -
mullion 46 by an adhesive.of relatively low elasticity such as a
structural silicone sealant indicated at 302.

15 Mounted to the frame members 40, 42, 44 and 46 of the
spandrel unit S as set forth above, each panel 48 has its outer _
vertical edge 304, FIG. 7, flush with the outermost surface 366 of
one of the side frame members 44. The inner vertical edge 308 of
each panel 48 lies approximately centrally of the mullion 46 with ~:;

20 respect to its side to side transverse dimension. The opposed in-
ner edgés 308 of the pair of panels 48 are bonded'to each other by
an adhesive 310 of relatively high elasticity. A backing strip
312 of sponge or like elastic material prevents the con@éct of the
strips of adhesives 302 and 310 with each other.

25 Thus, in each sbandr31 unit S, too, the pair of panels
48 substantially conceal the pair of side frame members 44.and the
mullion 46 to make the exterior appearance of the curtain wall as-
sembly 20 attractive. It will also be appreciated that each panel
48 has its upper and lateral marginal portions not too rigidly at-

30 tached to the frame members 40, 44 and 46 and merely has its lower



I-nforcing frame 316 conprises a top reinforcing frame nenber 318, 10
bottomreinforcing franme nenber 320, _agyd_pair of side reinfor frame
menbers 322, all conbined into rectangul ar arrangenent. Al the reinforcing
f'rame nenbers 318, 320 and 322 are preferably made of steel and channel
‘sectioned, @geBi pgst iMigranorhyg. bdbeor ofr d¥kS mendebod 2 om B ardingf BLE6ERY Sdene
. nettbers are both shown on an en- 15 larged scale in FIG 6, and the pair of.
si de reinfomti 834f imnEl Gefber Sha2panel 148 willWwherefdrea moceensiky @re&ak he
top reinforcing frame mem ber 318 is secured to the top frame nmenber 40 of
the spandrel@supft tRe (gvend ©f 8D4emE R Srei r heads engaged in the undercut
groove 20 252. The bottomreinforcing frame nmenber 320 is secured to the
spandrel unit bottom frame nenber 42 by bolts 326 having their heads

engaged in the undercut grOOVspaﬁdrethdMﬂ|Reghfar§ﬁm§ﬁ¥§1'frOWIFIG. 7 that
the pair of side reinforcing frame nmenbers 322 are secured to the

respective spandrel ‘unit side frame nmenbers 44 25 by bolts 328 having their

heads engaged in the undercut-?rooves 282. As will be understood froma
study 8f FIGS. 8 and A5 besthidiustrates diciFl§ f BankadherPandsed uaiti§sis
opposite ends in -21- abutting contact wth boi t om f.l an 3 of the
top reinfor8Fﬁ§l??%ﬁﬁaﬁbﬁbéflgiggﬁh ﬁﬁ?ﬁea gSBgf?g%ﬁe‘§§f%6?%9h29%bt§%n1
reinforc- | QQn&é&‘”PnEﬁWlf%@- thédirs 1aR%d E?ﬂﬁ'?fiﬂ{%m laFokb¥&id ehPr
ot herw se fasténed as at 336 to each side reinforcing tranme nenber 5
322°and as 40.3B8ttam t4%, tand sedaf o4 of muanef menberebelacil&pandrel otiEr de-
shaped connector 340 is likew se rivetted or otherw se fastened as at_342
to each si ddnferaing cfinader Sdfecappbiie 2 tand radnfergng fyameempebennils,

reinfongingbggggg:ggqg¥g}d%%%.frame member 320, and pair of side reinforcing
frame members 322, all combined into rectangular arrangement. All
the reinforcing frame members 318, 320 and 322 are preferaﬁly made
of steel and channel sectioned, opening interiorly. The top 318 '
and bottom 320 reinforcing frame members are both shown on an en-
‘18 larged scale in FIG. 6, and the pair of side reinforcing frame
members 322 in FIG. 7.
With reference fo FIG. 6 the top reinforcing frame mem-
s ber 318 is secured to the top frame membef 40 of the spandrel unit
S by bolts 324 having their heads engaged in the undercut groove
20 252. The bottom reinforcing frame member 320 is secured: to the
spandrel unit bottom frame member 42 by bolts 326 having their
heads engaged in the undercut groove 264. It will also be seen
from FIG. 7 that the pair of side reinforcing frame members 322
- are secured to the respective spandrel unit side frame members 44
25 by bolts 328 having théir heads engaged in the undercut grooves
- 282, | _
As will be understood from a study of FIGS. 8 and 9,

each side reinforcing ffame member 322 has its opposite ends in



—Fhe spandrel unit reinforcing franme 316 is used al so for 10  .supporting
the pair of _tefractory boards 50. As will be noted fromFI G 6, each

refract or ir-d 50 has’ its upper perikpheral portion engaged between a web
346 of th p reinforcing frane nenber -318 and a flange 348 fastened to,
t he spandr unit top frame nmenber 40. The | ower peripheral portion of edbh

refractory 99@;20 ) (fo%t?@ga‘;?gh betyhase? £18Rg 859 ?(?foft *}%eb%boi%{ﬁfa?gn?n

frame nmenber l'ange 352 forned integra h the span- dr

bott om fr ampr smeTImbed. 3E8r sherwitts shepnfilange 337 ofcatl beft&lﬁtﬂémﬂm‘&r-d
50 has one of its opposite |ateral marginal portions engaged between a web
354 of one ofgtframs dembernBalci rPg'l 40 shapedneoneedtcars 3342 ianvivetteth@r 356

fastened to one of t andr el it side fr nbers 44. The ot her
| eral rmr eF AT ise st ORPa LRt At IS EPrIchoSIeE B I o8 R 4a% Chr TR BATHeFh

nterior {1 gage, 202 ad 93BCLd Ofnd P AL P01 A9 inel BSGRENGIE! Ut

nul | i dh cenents span reI uni

further conpeiéd IpShapRai EoRhededt i TA ilsellnkew o IRIERRES 0858t BEAR 4 Dot h
FIGS. 7 and 8. Each in the shape of a flat, relatively thick strip, the

vertical refastemEc@smenb3s? BSeanhe sidecwednborotie franessenber ehai zd 360
to the outer surf.aces of the outer fIa%&es 30 362 of the alr of side

reinforcinga$r%ﬂn?ﬁﬁeﬁBeFEeSQQtt?@xﬁﬁ%ﬂﬁ ging frame qemperTﬁ vertical \;;
rei nforci ng nenbers 338 §§?X3r%9 |JRar eiﬁggkf%a%rfgy lgdi; LY %gﬁﬁégﬁﬁ 5gr

spandrel unit Sin its FCar T diftecti®on mnse

~reinforfi Ngshgddi iMTRARSpa2e o filre fratdRey BOEFAHI30. OfA L RE1EPRe i ed!ni
S, the{oflertlcgl rell nformﬁg me?rberes 358 (})' not prevent tshe seal i ng oﬁ‘ t he

j oi nt s bet weesm tHE .ad), oeachgrsﬁm:dmaiy boiard, S&shas | it shappedepst bpttefalom
e bort1on engaged be;ween a web 346 of the top reinforcing frame
member 318 -and a flange 348 fastened to the spandrel unit top
frame-member 40. The lower peripheral portion of each refractory
15 board 50 is engaged between a web 350 of the bottom reinforcing
frame member 320 and a flange 352 formed integral with the span-
drel unit bottom frame member.42.' Further, as shown in FIG. 7,

each refractory board 50 has one of its opposite lateral marginal

.t

o/

portions engaged between a web 354 of one of tﬁe side reinforcing

20 frame members 322 and a flange 356 fastened to one of the spandrel
unit side frame members_44. The other lateral marginal portion of
each refractory board 50 is engaged between the interior flange
292 and exterior frame portion 294 of the spandrel unit mullion
46.

25 | The reinforcements for the spandrel unit S further com-
‘orises a pair of vertical reinforcing members 358.seen in both
FIGS. 7 and 8. Each in the shape of a flat, relatively thick
strip, the vertical reinforcing members 358 are scfewed or other-
wise fastened at 360 to the outer surfaces of the outer flanges

30 362 of the pair of side reinforcing frame members 322, respective-



W ndow Unit Rei nforcenents Being not directly coupled to the floor systens,
the window units Ware also in need of,,effective reinforcement. A8 10
ward this end we provide reinforcing studs 364 seen in FIGS. 4,\@#%8, 9 and
" 10. _Each in the‘formof a flat strip, the reinforcing studs 364 are
ar~anged venti cally veone ikatweeinfdre imgpoeateosit 258 vidrve ta2impartheaddide
-frame nmenbers 28 of each horizontally neigh- boring pair of wi ndow units W
15 tional Asigiidittybgoobbersmandnednupies’ i B sangrgicahchiregtion.

foorcing stud 364 h I | it f verticall I t I 3 d

L S o I AR b YT R SR K LOEANS Bbahar 808y oped
polts 368 exhabes NAHARL0952 ENO!shailteNuRPEDS ! AIY Yotk Ddab! Heh nidcang
further throug ol'es in the associate f It of opposed outer walls

122 ofsthe gifFefs IR MRTABESpESvEit tole 3EhdERAT ofV tHEO\JouRLEShIYwedH Thad70
are fitted one over the threaded end of each bolt 368. The bolts 368 with

the nuts 37adseivingictpamdirglt ontvsineas wild bei wideritopdsfadm BEG. t% t he
side frame nmenbers 28 of the window units Whbhut also to fasten the 25
hori zontal Iy adj oi ning wi ndow units to each other. FIGS. 8, 9 and 10

further indicate that each reiQ%éﬁgquhé?lﬁ?iﬁﬁgr§@ﬁ%dggs bott om end secﬁred
ers 0 e '

to the top reinforcing frane ne wo underlying spandr el
units S by ‘a pair of - 23 - L shaped connectors 372, and its top end
secured to the bottomre- inforcing franme menbers 320 of the two overlying
spandrel units S by Bwingenopadirettly svapdddcoontite diloo374ysTems { i the
recited pair .of connectors 372 are shown in detail in both FIGS. 9 and 10.
5 Thesewdodowcamits I areaalspectn fieed 98 efSeet ive (nedndgpeepent sy lo-

faces I(af ea%graeti:ﬁ{s()recrlidq%eStplf'gvg’gé Péir{ftosrcki%tgt ggnugsndSMT@%eBi EﬁtFIGS. 4, 5,
| 8, 9 and 10. Each in the form of a flat strip, the reinforcing
studs 364 are arranged vertically one between the opposed outer
walls 122 of the side frame members 28 of each horizontally neigh-
boring pair of window units W. |
15 As will be observed from FIGS. 4, 5 and 8, each rein-
forcing stud 364 has a plurality of vertically elongate slots 366
formed therein in vertically or longitudinally §paced apart posi-
tions thereon. Bolts 368 extend through these slots 366 in each
reinforcing stud 364 and further through holes in the associated
20 vair of opposed outer walls 122 of the side frame members 28 of
two adjacent window units W. Nuts 370 are fitted one over thg
‘threaded end of each bolt 368. The bolts 368 with the nuts 3?0
- serve not only'to connect the reinforcing studs 364 to the side
frame members 28 of the window units W but also to fasten the .
25 horizontally adjoining window units to each other.
FIGS. 8, 9 and 10 further.indicaté that each reinforcing
stud 364 has its bottom end secured to the top reinforcing frame

members 318 of the two underlying spandrel units S by a pair of



“pair of connectors 372 are further fastened by bolts 378 to the toD flanges
380 of the tap.reinforcing frame nenbeps 318 of two nei ghboring spandrel
units S. | E&*l i kewi se be understood from 10 FIG 9 that the second
pair of L sﬂ?ped connectors 374, one seen, are fastened by a bolt 382 to _-

(he opposite; S AePeohebErs 57y, T 1RY $byertbs dtlurlelsS £hoey & by i Ar*

bolts 384 to t tom flanges 386 of the bottomreinforcing frane menbers
320 of two nehgdROIgE raneNdémbersi3Z0 Sf the two overlvingl bphRdEdlurSa’ns
that each reinforcing stud 364 has its opposite ends bolted to the

rei nforci ng bvaamestizk6pafirt bf I whaBahdosheanots Fanddhleyfhgst heed ined

wi ndow units Wto which the reinforcin% stud is bolted laterally at 368,
and to the reahf Al ConAGCEPRRed’ iainSNONB spatefrddl Jdm P§tBVEFF§Y/i ny anse 100

w ndow 20 nits .in._qu LO Pr ef . er ahl n Lo F 4 5,
each réin- for%élengcosﬁn%ﬁ%é%ﬁ fprse eﬂ;\% tc?snge ?SX g ‘Ssj?ﬁ% 3?;58@;3 ggg éﬁ%%b%eg%?lﬁt'e-
riorly of thegssdgde s AMH FEIRES Sc A Frudngew a€love didetol efACh BRI 1GQ¢ET
388 is longitudinally split into a pair of interfit- 2s ting segnents 390
and 392. Wthapardf cwnaecteter¥hZaneo fRirGhes, fasreenddyfoty bahdss3H8 werthe390
of each stud cover 388 conprises a wall 394 disposed in- teriorly of the

i nner wal | 12op flanseswSB8o0f e g einfREC hesnf talle MemhgEE ol derfeltfd n a

| I ' h i th, d . wal 396 be i gh | |y~
Fromtne | ntorbafbarise spepaesha ity 7,10 witE il sl foBh hdrts S Bonl
cover §ggnMeng1@9% tmg Wak! s896ndl85a il %@Snggwga/ec&%&mgm.s S Yeehdoe

~opposite the left” hand stud cover segment .~ The left hand stud cover
segnent 392 ht&kefdsxenednpyi sebobt V682 t408hdi sppseitd Buefieoekyodf tidierdimier

forcing stud 364 at its top end, and by bolts 384 to the bottom
flanges 386 of the bottom reinforcing frame members 320 of two
neighboring spandrel units S. .

15 : It is thus seen that each reinforcing stud 364 has its
oonosite ends bolted to the reinforcing frames 316 of the two
spandrel units' S underlying the two window units W fo which the:

reinforcing stud is bolted laterally at 368, and to the reinforc-

\wr/

ing frames of the two spandrel units overlying the two window
20 units in question.

Preferably, and as shown in FIGS. 4 and S, each rein;
forcing stud 364 is enclosed in a stud cover 388 arranged inte-
riorly of the side frame members 28 of the window units W. Each
stud cover 388 'is longitudinally split into a pair of interfit-

25 ting segments 390 and 392.

With particular reference to FIG. 4, the right hand seg-
ment 390 of each stud cover 388 comprises a wall 394 disposed in-
teriorly of the inner wall 120 of one window unit side.ffame mem-
ber 28 approximately in a coplanar relation therewith. and another

30 wall 3Q6 bent right angularly from the interior edge of the wall
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5 wal | 120 of the next wi ndow unit side frame nenber 28 aDproximate- |y
-in a coplanar relation therewith, and- &aot her wall 402 bent ri gl ingul arly
fromthe interior edge of the wal | 400 toward the ri ght hand st cover
- segment 390. The wal | 402 of the left hand stud cover segment 392 ‘has a

t oague 404 epgageadrad ithet Defgrvavd situd co388 segndm 39¢ht Dhedws Lid3 a0 der-
..segnent 390, and an L shaped nounting flange 406 di sposed exteriorly of the
t ongue 404. Times of tgrivave §98dab®|®rif§egmnr Séﬁl@nmmeeﬁhﬁnlgfhd@lﬁy

havi.ng its nounting flange 406 _scre t a f ane410 of e
reinforcing 8tWd %’4’" ?ﬁémPT‘Ejh?g%an\gg’é’t 3&'5 gé‘i“? ?.5 Segment ssag@ngaged

wth the |efi baRc S utesOVer Saursohod Uoksa SRUILY Se! AROUSAQA T

t he groove 3 covers are and t'omwi ndow

stool s 5|82 angaP¥.14d Gr %heOﬁekhwmmp\mml Eid¥ m%hﬁa$ betam¥oximate-
e

Spandr Units and Wndow Units 20 has been nentioned in
conjunction WwtinH @®planandrelaebarh theaxeddeh, uamd a&athecowpl £d40d tenx
overlylng wi ndow unit WNhy the connector neans 58 and to the underlyln

wi ndow uni t BiygRheangidddyof TaBaRe cntegder edgn d:rhem‘é‘&ﬁé 480 tryand glhé

o 58 Eéfﬁé@ht G sl FRr%y, SRARNC 1080 The yat, 407 AECHEE T Rand

conprises thgggd "EH\}e?:O@TeQ}nEMtSW?%éga&Bnghesm%fa@é%%oiﬁ e B¥ve
baol t.ed at 414 to the top flange 380 of the top reinforcing frane nenber 318

of ~f he @pandse8 in the2Tighunhand. studhchveenseghent 89D, anfiuah hersHasddened
to the bottom frame nenber 26 of the overlying window unit Wby a bolt 416

hav- ing itsneeniinghddgagei AV6 héispnradcgxtgrbovky of ¢he Seasng 40%& in-

terlor wal |84 of thefﬁe”?°¥@“ﬁé&dqgﬁﬁpgbgggngeg%gg% 392 is mounted in Dlace'

by having its mounting flange 406 screwed at 408 to a flange 410
of each reinforcing stud 364. The right hand stud cover segment
15' 390 is engaged with the left hand stud cover segment 392 by re-
ceiving its tongue 404 in the groove 398. The stud covers 388 are
joined to the top and bottom window stools 82 and 94. FiG. 3, of

the window unit W.
Connections between Spandrel Units and Window Units

20 _ ‘As has been mentioned in conjunction with FIGS. 1 and 2,
each spandrel unit S is coupled to the overlying window unit W by -
the connector means 58 and to the underlying window unit by the
connector means 60. Both connector means 58 and 60 are shown in
greater detail in FIGS. 3 and 6.

25 _ The connector means 58 between each spandrel unit S and

.the overlying window unit W comprises tﬁree horizontally spaced
~ apart, L shaped connectors 412 each bolted at 414 to the top

flange 380 of the top reinforcing frame'member-318 of the spandrel



The connector neans 60 between each spandrel unit S and the underlying

wi ndow unit. W1likew se conprises threeshorizontally sDaced apart. L shaped
connect or |8 each bolted at 420 to the bottom flange 386 of the spandrel
unit bott ®#nforcing frane menber 320. Each connector 418°is further .

fastened to,}he §0p EWQh cbhABELRES i34 rakrchbe faiedred B9 ChodRye it Wy
a bolt 422 hav- ing its head engaged in the undercut groove 74 defined by

the in- terfpsmevaidmbed @6 bHethé noloar Lyding wapdéw aurel yrdiber a BphO 4B Havi-t
Mounting Means A reconsideration of FIGS. 1 and 2 will reveal that each 15
row of spandne|itmiendsengagednivcile underputt spowre (He defipedobyfthmdn-

fl t F by t t] 2 to th t- t f th
Sl 25 2" by EREATDMAL I BAnOF ERAORRG S RACESR TARRe APRPER  hose
mounting means 52 angmaf chAnbtEd Pefe A 3! bWl ach s%an?l'eimﬁinﬂt?'s %Q:&S |

W wilT first describe the upper nounting neans 52 wth'reference to

7, 8 and 1lthé neddedading @indow hapiy Wlldkewese i ey CieRNthedé hotiadivally
secured to the slab 22 to cover and rein- force its upper, exterior edge. A
Diurality ofvacehm@pattcohnebavedreonmzgtare Wd8teachmtbol2@dt att h20stalriz2 vi a

the slab rejnforce- 25 nt _424. Each connector 426 is used for_jointly -
connecting PAELR ofelar"@ien#ggc?ﬁgt ¢ a??é"r‘lié'ﬁgel‘g gbotom F§ IREPF G LRS aﬁ’-’f%’“e '

adj 0101 9 SPALSL A  BaSnt Qo ol 2B 20 e Bt gOfhd U oS

7 and 8. A rovided centrall'y of each connéctor - 26 b

way of 44 ei nfpikenberA20abF Ohe Lurfdt3N§d nBr a¢KkEsw 33 & 8ybal b6k af2243hvio
t he upstandi ng portion 436 of each connector 426. Each bracket 432 has

~forned therénm msndieald 488agpénimgthepwadeirgut Toeoaypaid dedinhed gb yeehes in2
further conprise a clevis _ _
o + -terior wall 62 of the window unit top.frame member.

Spandrel Unit Mounting Means

A reconsideration of FIGS. 1 and 2 will reveal that each
15 row of spandrel units S are connected to the top of the slab 22 of
one floor system F by the upper mounting means 52, and to the bot-
tom of the slab 22 by the lower mounting means 54. We have illus-
trated these mounting means 52 and 54 in further detail in FIGS.
7, 8, 11 and 12. |
20 _ We will first describe the upper mounting means 52.with
| ~reference to FIGS. 7, 8 and 11. Included is an L shaped slab re-
inforcement 424 suitably secured to the slab 22 to cover and rein-
force its upper, exterior edge. A plurality .of L shaped connec-
tors 426 are bolted at 428 to the slab 22 via the slab reinforce-
.25 ment 424, Each connector 426 is used for jointly connecting the
side reinforcing frame members 322 of two horizontally adjoining
spandrel units § to the slab 22, as will be understood from FIGS.

7 and-S. A rib 430 is provided centrally of each connector 426 by



L

5 440 engaged in each side reinforcing frame nenber 322 of the spandrel
units S, in a position sonewhat closer to its top end. Al the evi ses 440
are in-horizontal alignnent and are secé&fed to the spandrel unéébsrde
“reinforcing frame nenbers 322 by the sane bolts 328 fastening these side

r ei\af orci ng f rame nbers to 10 he spandrel unit side frane nenbers 44,
;and by the saffBYbdt txe¥ GrFSEPBHrng&tQﬁé sﬁgngréha tPTpgket aft32 2 5h hodited

menbers 358 ‘tg,t i-de.rei.nforci f r Each clevis 440 rigidl
sup- ports a %F-_nb%df;doex hé?né‘?%g_aﬁ%%o‘{rﬂa’ﬁ@e ggg %%reaﬁﬁ%elc?f’f}efﬁ%r p‘&a‘{fe ('Jz‘ia‘:X
the spandrel ypa¢getS.433 haw EbiRéd theTHAV @ ﬂéécﬂf.:s_Ts?fdp@Biﬁé_upw{:tcflayd.e”af k)
or like material is fitted over each pin 442. The pins 442 rigidly
connected to the spandrMie uppes mowntcirgngegas 52 firheat cbapriss 4 rcltehds
brackets 432 rigidly con- nected to the slab 22. The lowfriction sleeves
444 on Bhe pi A40seneaged iint eaghaside Faiaforeingi frans semhesndd? off thtee pins
442 20 andsghe Fg cket% ?321in t he .pl.ane of the'eﬂéfain wal | assenbly
20. As will bERNEH AT FPosing? AAF 0N AAmeWIRt GISSAE A hESiOm£ngre
of like const uctimd c1eVglsedi r ch, bo 8
to the exteri oyfeiléwencsliegﬁsgg gfgotl_%?s agloggggﬁgégtﬁ4%ﬁte geag?)giértteg% Ruré

brackets 452. to Qlewispandésd an et enphgadidforcingef tdnecaehbsparsz2lb yiiihle
side .reinforcing frame nenber 322 and fastened thereto, .in a position
aq&gcent t he ‘peRe dnldsd 328efastenmmshese side drginfignsdngefirane thamberayitses

454 are_ engaged in nq#%aés 458 &ﬂb&g? brackets 452 via lowfriction sleeves
|

460 of Yeflon®3f InANALeoupit s [anen BepbaEs &t and by the sameybodtsnpd6o

dper 92 A keeEn il THTLORAOPER N0 VersscaP o MEHRRE, Aimbnd e e

are engaged i ehénsli dotreQWEra0fg NStarid embers. Each clevis 440 rigidly sup-
ports a pin 442 extending horizontally and parallel to the plane
of the spandrel units S. A 1low-friction sleeve 444 of Teflon

15 (trademark) or like material is fitted over each pin 442,

The pins 442 rigidly connected to the spandrel units S
are engaged in the notches 438 in the brackets 432 rigidly con-
‘nected to the slab 22. The low-friction sieeves-444 on the pins
442.are intended to allow relative displacement of the pins 442

20 and the brackets 432 in the plane of the curtain wall assembly 20,

As will be noted from FIGS. 8 and 12, thg lower mounting
means 54 are_of like construction, including L shaped connectors
446 each bolted at 448 to the exterior extension 56 of the slab 22
and at 450 to a pair of brackets 4§2l Clevises 454 are engaged

25 one in each spandrel unit side reinforcing frame member 322 and
fastened thereto, in a position adjacent the bottom end thereof.
Pins 456 rigidly supported by the clevises 454 are enéaged in
notches 458 in the brackets 452 via low-friction sleeves 460 of
Teflon or the like fitted over the pins.

30 With the upper 52 and lower 54 mounting means con-



ot ches 438 in the brackets 432, as pictured in FIG 11, thereby bearing
the wei ght of the spandrel units S against the slab 22. 5 The pins 456
of the lower mounting nmeans 54, on the other hand, are engaged in the

not ches 458 i he bracket 452 to an eXfent de- picted in FIG* 12, |ocking..
t he spandrel Its S against only displacenent out of their normal verti cals
pl ane. The pins 456 are however allowed to nove vertically. Thus, the
nount i ng medfEuqved a» nmdhs,fesggeing, nb‘i,umﬂtlhéesﬁaﬁt!réhaumhfs S nsaddebl

as the window units Wconqect ed thereto ‘;H' Q ﬁ2 Seal s bet ween
W ndow and SPEntRRFT JHAUnE 1R ﬂng?e?’é?lcéé“qacF g“ 5“‘ 8‘9%‘!‘?14 saﬂj’e‘t’lﬁéeﬁhtehe

side frane : f n by, @ seal -

ing strip 4 HB?é% g%aqedtt@?o\s%ggg #Jo‘in:’IZS gﬁ Piggg |ng PY) 4162’ H:g'se §b alr
of thi ckenegePPRgidie Im htUdENBhe CSIATRN0308Y s B ARSI A rd 40BN
grooves 126 def?g%d by thg out er vv?st |'s 122 of thg Wi ngml/v ﬂ!thler{ﬂés)lé )ébf ?Z
menber s 28. THeldp inonkdd wf ahealibwst vimowft ing aeiaviel $40i g SHaJvhErt hapdGh as
a silicone sealant Joints at 464, 20 _the outer walls 122 of the

nei ghbori ng2%# rengadad dnsithe nebekesiehferin 28evbgabkeki A52 stta igms e4denef de -

sponge e e [ | lustrated in FIG: 7, backing strips
428 gf spon@t ‘b?da’l ﬁﬁ:&'?l’ Eﬁg{f@'ﬁ q“%ﬁé’ﬁ“ﬁ?éipﬁ%éﬁs b%t%?eiﬁ‘stth@nflb'anges
286 of 25 4 hbo sp r uni S.
On the oxtert R e SR TBEVEASH € hAtinat S edFAB R Dtk S GrinscpsS
atively higirellnaidveirt w1iowegstat Si iRy dgﬁfﬁ -
: _-panel sy48 g?rt he nei gh‘gorl ng st)ann(ljﬁél) vfjér??tlguté% § 3@?\’/‘3&3 eans

Wi th reserehEaand 54 €oagtt hatmewch Elmmpadﬂeleluanitﬁ $1,615ast h@13eaki BHesStrip

244 on its tvo frame menber 40
: dow units W connected thereto, to the slab 22.

'Seals between Window and Spandrel Units

With reference to FIG. 5, the joints between the side
frame members 28 of the window units.w are eaﬁh sealed by a seal-
15 ine strip 462 of U shabed cross section. Each sealing strip 462
has a pair of thickened opposite longitudinal edges engaged in the ;;
interiorly open grooves 126 defined by the outer walls 122 of the
window unit side frame members 28. Additionally, an adhesive of
‘relatively high elasticity such as a silicone sealant joints at 45a,
20 the outer walls 122 of the neighboring window unié side frame
members 28 via backing strips 466 of sponge or like elastic mate-
rial.
As illustrated in FIG. 7, backing strips 468 of sponge
or like elastic material'are'interposed between the flanges.286 of
2s the side frame members 44 of the neighboring spandrel unité S. On
the exterior side of these backing strips 468, an adhesive of rel-
atively high elasticitf Jjoints at 470 the outer side edges 304 of

the panels 48 of the neighboring spandrel units S.



and the sealing strip 272 on its bottomfrane nenber 42, and wth reference
to FIG 7 that each spandrel unit has the pair of seal- 5 in rips 290 on
its side franme menbers 44. Al these 564 ng strips 244, 272@ 290 are of
"identical nake and are joined to one another into a substant V.o

CoRti nuous strip ofWe dudvaengalaaedar i tingeafienenset sadf He. £ dhgtt ﬁécax'a?lhaﬁ'r ame

~(conprising the frane nenbers 40, 42 and 44) of each s drel unjt_S, 10
FIG 13 i dralcprait Sdras ol seapibgeht iR érf)"'of’“t ﬁéss%%qp?fnria]’l‘ﬁ o 1’55 Yha,

272 and 290., Each sea]ing st.rig,conprjse I ' b to
be engagedfdntffies %%3‘1"@#’0232 gﬁzl,ész%)q:g:aﬁzgégﬁ%v e tsﬂpg%drgﬁgu‘ﬁ?%
frame menmgere .49 ézté’rl'-'ﬂfl.z 2 tAgk- cAONY HUhaiedr un4¥ 4hasiithe? pRACT 06f seal-
di vergent fins 25 extending gen- 15 erally away from each other fromthe
end of sheinpody rppst 290vedn fitamstide fivamd imepblease44 TheAbodbhesar sed¥inpas a
convex wall 478 between the pair of fins 476, defining in conbination wth

these finstaipsi 2465 2bh@nd 298sazgoobnidens isglosake andaFepiodRedcbRvex
wal |l . 20 Thus, th N trin 244 ' ' -
{Ton has iane ABaRbeRoBiR® ARPsATRLBLEY PR gPtsverths o teRasRRLIEYL
uni t top frane ARORET o Hedifi ngngntﬁ:(ﬁaf% f&QﬁeCFEUﬁﬁ&ﬂfﬂﬂ 418 etamée

seal ing st¥ip Ps preseed agalnst tRe abutment 98 of the over] yi ng wi ndow

unit bot t GepeRE 40ENPErakb . 445S oif| bash fParddratledndn &n enl arged scale in
FI.G;, 14, the abutment 98 has a width slightly greater than that of the

comvex Wall 478 of FB@.sbhlimg srosp S4dtionadorePRgr§ntHptory 9ty thResedhyex

al | 478 but al th ' f di f 76 of th | i trip,244
Bre Dr eosRmGARAge FAb. oA Mk 208, ( ReThIPAIIOR: POEFD CORTTS: Rohgh:

joint betveen cach;IRELE 47t b8PhEaPEs BMte GRaBPCLE rdover 242, - 29
| 270 or 288 in the spandrel unit frame member 40, 42 or 44, a hol-
llow body part 474, and a pair of divergent fins 4?6 extending gen-
1s erally away from each other from the end of the body part away
from the mounting base. The body part 474 has a convex wall 478
between the pair of fins 476, defining in combination with these
fins a pair of concavities 480 on the opnposite sides.of the convex
wall. | .
~ 20 Thus, as'the sealing strip 244 of the above configura-
tion has its mounting base 472 engaged in the groove 242 in the
spandrel unit top frame member 40 as shown in FIG. 6., the convex
wall 478 of the sealing strip is pressed against the abutment 98
of the overlying window unit bottom.frame member 26. As illus-

25 tratéd on an enlarged scale in FIG. 14, Fhe.abutment 98 has a
width slightly greater than that of the convex wall 478 of the
lséaling strip 244. Acébrdingly, not only the convex yall 478 but
.also the pair of divergenf fins 476 of the sealing strip'244 are
pressed agaiﬁst'the abutment 98, thereby positively sealing the

30 joint between each spandrel unit top frame member 40 and the over-



lyi ng wi ndow unit bottom frame nenber 26. Referring back to FIG 6, it wll
be noted that the sealing strip 100 is di sposed exteriorly of the sealing
strip 244, th the sealing strip 10Q bging proximlly nmounted to the

w ndow 5 J%ﬁ&lt bottom frane nmenber 26 and having an angl ed distal portion._
482 hel d i nst the .corner -246 of the spandrel unit top franme nenber 40. v
An encIosedyﬁpgcwlnsdw|unnﬁuh9tdem|ﬁedﬂémn&mkar\&ﬁndOM/un|t bottom frane

‘menber 26 and spandrel _unit top frame_nenber 40.-FIG 6 also shows that,
mounted to the spandRefexfing @GFFoﬁ?fF%ﬁﬁaQH)1tn§ﬁ5érbﬁ2n°QQQth9§Ithg strip

272 has one o 7 Rr a ext ion_70 o he
interior waf éﬁé ?Hﬂ% ]KAB vﬁﬁ%?? ?% é rr?'é’ ﬁé’nﬁﬁqgﬁ Fi)h"ﬁg é)'('llBr% 4

of this seqlitROtfb! soa i tr}q Ot DB b SERY 1 kil Ry 24 n i
bottom f ram; rreFrber 42 nggs slttspangl ed ﬁr?éstﬂ;?) porti gn ﬁ%ﬂbﬁf ? gggl ﬁéﬁb?‘ﬂ

15 cogner uh@tobot bem v raimvmembert 26 dndirmavimgban 2dgled\d ite/l0opedt spaRCE
488 is thus defined between spandrel unit bottomfranme nenber 42 and w ndow
unit top-fAddehabdbegainst Ahewcprrnge 2Hiafsitded spandre) @niz topefzemei ng

290 h | de f h |
S R 2D SamBaR sBR A Snsldehy hacey BT (T TRES (do Pind Betheer windanase
butting Segha@gbémm tﬂmﬁse}h%r rgmvp%d\e@h' fn{ Z%@dﬁ%&hﬁe[ﬂgﬁﬂaﬁ%&s

476 pressed agal nst eac t her creating a cavi

t her ebet we#16.V¢ ARy sHWs @had,t RaantdE tDIMEr ebamrép unitavectbRi framdel &/
- 48 joi.ned to one another by the 25 adhesive 470 via the backing strips

468. Ther membenctdy duhﬂgls)eadengf shetp a3V 2hasosed spates FAhsbdbepnessyd t wo
ad10|n|ng spandrel units S. It will have been seen that each spandrel unit

S'is sur- PR8aMBEH HRE tyRvardoertension et) Qfaddesdnterier wall Shepfehle osed
30 space 4§§nd99duﬁfﬁrtég Ef@ﬁgrﬁgmggflffedIﬁgﬁﬁeéxégriégﬁfaof7khis sealing'.

strip 272, the other sealing strip 274 on the spandrel unit bottom
frame member 42 has its angled distal portion 486 held against the
1s corner 76 of the window unit top frame member 24. An enclosed
space 488 is thus defined between spandrel unit bottom frame
membef 42 and window unit top frame member 24. |
As will be understood from FIG. 7, the sealing strip 290
on each spandrel-unit side frame member 44 butts on the sealing (-
20 strip 290 on the neighboring spandrel unit side frame member 44.
These butting sealing strips 290 havg their convex wa11§ 47é and
divergent fins 476 pressed against each other, thereby creating a
pair of cavities 490 therébetween. We ﬁave mentioned that the
spandrel units S have their panel; 48 joined to one another by the
2s adhesive 470 via the backing strips 468. There is accordingly de-
fined an enclosed space 492 between any two adjoining spandrel
units S. | ' '
It will have been seen that each spandrel unit S is sur-
rounded by the upper enclosed space 484 (FIG. 6), lower énclosed

30 space 488, and pair of lateral enclosed spaces 492 (FIG. 7). All



- 30 - these encl osed spaces are continuous. Further, as will be seen from
FIG 6, the exterior sealing strips 10G,nd 274 have aper- t 494 and
496, respectively, through which the continuous en- closed SE%E;S 484, 488
“and 492 conmmuni cate with atmosphere for a 5 nore effective seal igig of the
joivats between the spandrel units S and between the spandrel units-and the
-wi ndow uni tthese ¥RElexed t¥r3ces 388l FARE KI4quss 160TRher p7as ofifldr bgnseen
addi ti onal advantage, as_their angled djstal pqrtiops 48 d.486 nake
contact w t%%g&gmﬁérﬂf%‘”&rﬂfﬁé PANIE S tHAPE ?@@ 3 rg)‘ngﬁﬁgraﬂﬁrénd
wih the 1050485 4Ra%ad NG pBALICAIY ! diHOuEhafRIERHIN coit inuous en-
respectively, in the mddle of their transversé dinension and project
exteriorly cindedospuessll 4840ey@8dahbesedrovmundéatandi vib. atiioephepe Of €ELd NQ
portions of the exterior sealing strips 100 and 274 function as water
drips, ®ff asrieveffept tvergdalgnghefi vhe uinigtsobetwpematite spppdrel units S

Manner of Mounti ng and Assenbl.a "For the installation of e rtain wall
Neconbl v 20 hetHpARArIY SPARESL upths 4 theuniadoy hiks W apThebeeT {he

bui | di ng %@QierF%L?gh%néﬁgi suﬁgbfﬁyﬁaffﬁ(HFIQ?CEﬁda&H¥ﬁM%%%6tngggwg¥éﬁas

spandrel units. too at the spandrel units I ncTusive

of "their rejnefier ahgled réiRal dodtlibes WMSTANUBBESHAKSrcortlck Riehabré cated.

W will first explain how to nount the prefabricated spandrel units S.. The -
L shaped cooraeroz464eb thed spéabdoeltimi upper f5amanvenpawerdc4ndowhth nchereans

are first fastened to_each slab 22 via the 25 slab rejnforcenent 424 and

sl ab extlensogness’ Byof Hdg o indoyoun b top g ramesPerber 44, respegtiyebe. gt ed

from FI GS. ng .12, S ect ars 426 4 a 498
and 500, reééee@tlﬁ\c}%ig ?{/Eﬂ'ﬁ}eléirr ?%gﬁgﬁéggge&#n?‘ﬁéab%ﬁ@gpl@cgnéﬁﬁ%%&y
Therefore. fef @ofinwardly beyond the corners 246 and 76.- These projecting

- portions of the exterior sealing strips 100 and 274 function as

water drips, effectively preventing the intrusion of rainwater.
15 .Manner of Mounting and Assemblage

o 'For the installation of the curtain wall assembly 20,
the spandrel units S are first mounted to the slabs 22 of the
huilding. and then the window units W are connected between the
rows of spandrel units. It is understood that the svandrel units

20 S. inclusive of their reinforcing frames, and the window units W
are both prefabricated. We will first exniain ho;-to mount the
prefabricated spandrel uhits S.

The L shaped.connectors 426 and 446 of the upper.SZ and
lower 54 mounting meaﬁs_are first fastened to each slab ZZIVia the

25 slab reinforcement 424 and slab extension 56 by the bolts 428 and
448, respectively. As will bé noted from FIGS. 11 and 12, the L

shaped.connectors 426 and 446 have slots 498 and 500, respective-

ly, for the passage of the bolts 428 and 448. Therefbre. before



--—31 - tightening the nuts on the bolts 428 and 448, the L shaped connec-
tors 426 and 446 may be noved relative to the slab 22 in a direc- tion

normal to t plane of the curtain mal% assenbly 20 for the adjustnent of
their posi s in that direction. 5 : Then the briackets 432 _
‘and 452 ar astened to the L shaped connectors 426 and 446 by the bolts ‘v

134 and 450, PRREng e el bkl LA NOOSEIMES, M SRod LBl

that the con have vertlically el enga

504, respecioys! ¥26 fAid (41 RAySBEEmOFed e lhRlive ¢34tRa P 22 Theal firec-
vertical positions of the brackets 432 and 452 are therefore also

adj ust abl e tébatnoemdlb tohehel phage. oftthe;qmmdaﬁstwaﬂltésﬁemﬂty dbeﬂﬁseshd40

and- 454 with the pins 442 .and 456 _have al ready bheen nounted in places on
the side rePﬁﬂBFEm?Rffqgmﬁ?e%ﬁnﬁéﬁétg@ﬁﬁcﬁ“tﬂ@étsﬁéﬁﬂFE4°mﬂlts S. After 15

bolting the brackets he.J es % o ecjors
426 and 446 as above, ﬁ\eﬁ' %gﬁaﬁg?gf(eh% {53{ n@ag’%g a’éﬁcﬁ%sgto c\/gf’yt Lt ed to
the slab 22shy e@mmtfof}% Q2l5a14424@6‘%1ﬁ§@1e' Bolpe mccfms 4488 2pdpge8 i n
the brackets 4%2 and 452, respectively he pins 442 and 456 have t%

| ow-fricti omlsélay:veslt4441and1460bé osbdrved Sirioni RYGENgHY@mNtL2WichAtt tige
brackets 432 and 452. Consequently, the spandrel units S are readily

sl i dabl e hoEPRBREEATS) 429 @Hélﬁ46mhab#d#ﬁ?ﬁmcﬁﬂlwegb@%!atQﬁ(ﬂi@tanéﬂﬂeandor

th dj ust f th | at t that di t h |
Strips 200 St nECSTARE WEdHe FEROERS BaFTRES AE Cha-PLAS ik and 450t rihe
Proper 25 \Sealign AIUAIBRE bEHAY BARKS e +FleGa 7o UpP

cor- rect adjustnment of the re atlve orlzontgF p05|?|ons of tg% Span-"dr el
units. Next aggaesab e refleR ik €ontketéNgd 226 Wi ndow units W be- tmeen t he

rows of spandrel units S that have been nounted to the 30 respective
slabs 22 in the abovdtddscrndedstooderhat The wilevises 440 and 454 with the
pins 442 and 456 have already been mounted in places on the side
'reinforcing frame members 322 of the spandrel units S. After
15 -bolting the brackets 432 and 452 to the respective L shaped con-
nectors 426 and 446 as above, the spandrel units S may be succes-
sively mounted to the slab 22 by.engaging the pins 442 and 456 in
the notches 438 and 458 in the brackéts 432 and 452, respectively. .
The pins 442 and 456 have the low-friction sleeves 444 and 460 for =
20 sliding engagement with the brackets 432 and 452. Consequently,
the spandrel units S are readily slidable horizontally im their
own plane with respect to one anothér for the adjusﬁment of their
relative positions in that direction. The sealing strips 290 on
the side frame members 44 of the spandrel units S ﬁill make proper
25  sealing engagement with each other, as.shown in FIG. 7, upon cor-
rect adjustment of the relative horizontal positions of the span-
drel un1ts |
Next comes the step of connecting the window uhit§ W be-

tween the rows of spandrel units S that have been mounted to the

.30 respectlve slabs 22 in the above described manner. The window



- 32 - units Wto be nounted may previously be placed upon_the slabs of
the floor systens as the w ndow units_cgn_be connected bet t he spandre
units S fromwthin the building. The L shaped connectors d 60, best
"séen in FIGS. 3°5 and 6, are used for the connection of the w ndow units

W-bet \ he, i Th ; 5 60 f ast ened

the top B10uBRE BoePohe SBBRTESt Mav. PRE VAP AR e BaACe0r ChOD Siseysl ABSaPE
i Sb “A2Q tj .~ .ang .t t

Lo 54 r P At hE £120k0 s 3eed bdiihe WARABH! GHPLY cdiBe' Ephelbe il UTWER) PR,

respectivel ypandre®GSundtensgl Hramaiiehtia thatbdiiig@nnectors 58 and 60 have
vertically elongate slots 506 and 508 for the passage of the bolts 416 and
422, respectively. THhe Ehshaned cioonsctérs hE8 vanddS@,ubess skear dnafiiIG8t abl y

vari abl tically with t to th drel, unitsg S f t h

Seal ingf of 31b & 576 HPSd ek ikt OBASHHIORES ther FORdeEMnYis X biepyesns
d 272 ter eal | tri 7 4. | | trat '

BG 7. e ppengrlranlan £ ofe, [ORaNG s BHATA0Ned SRRt "

'spandrel unifé tIpanBessendrsst doh S20NreiREsrddngd TR andhpemter£ 6F the span-
relatively high elasticity 20 with the aid of the backing strips 465 of

" sponge of -tdeel iundtgoSnbediiethedes #hé dndntids 288peftivel wpandr eb uhét
side frane nmenbers 44. The opposed side franme nenbers 28 of the adjoining
wi\ndow uni tROUACHr &6| pREVEQR: LeddaBe Memketh oft #ée, wiRdew ynigs § byythee

coer U S R ) SRR S oA SR e A i
i's the mounddriecRbriNesr Moy ®iale v&resc0ry feQbnghte §18¥ 508 ™AL Sbgt he
w ndow units Wand for the nore _
for the passage of the bolts 416 and 422, respectively. Thus the
positions of the window units~w are adjustably variable vertically
with respect to the spandrel units S for the proper sealing of the
15  joints therebetween by the interior sealing'stripﬁ 244 and 272 and
exterior sealing strips 100 and 274. .

Then, as illustréted in FIG. 7, the opposed outer édges
of the panels 48 of the neighboring spandrel uni;s S are secured
to each other by the adhesive 470 of relatively high elasticity

20 with the aid of the backing striﬁs 468 of sponge of the like
mounted between the flanges 286 of the spandrel unit side frame
members 44. The opposed side frame members 28 of the adjoining
window units W are likewise secured to each other, as in FIG. 5,
by the adhesive 464 with the aid of the backing strips 466 caught .

2s between the outer surfaces 198 of the window unit side frame mem-
bers.

The next step is the mounting of the reinforcing studs
364 for the reinforcement of the window units W and for the more

rigid connection of the window units to the spandrel units S.

30 Placéd between the opposed outer walls 122 of the side frame mem-



—Tigid connection of the wi ndow units to the spandrel units S.. 30 Pl aced

bet ween e opposed outer walls 122 qﬁ the side frame nmem 33 bers 28 of
every ei-ghboring wi ndow units W each reinforcing stud 364 has its
-bottom fastened to the top reinforcing frane nenbers 318 o6f the two .-

under | yIg,gpansls &ls Wiiery SwBYné [EhtRi¥ ingOlvi6ABREEE IS WB7 2acNdeihfoi OGN
fastened to the bottomreinforcing 5 frame nmenbers 320 of the two

overlying spaddsed has tizssSbbytémeerxifiasafenednnective stdp74einEaebingi fiamreci ng
stud 365 is further se- cured to the opposed outer walls 122 of the
nei ghbor i ngembexivwW ihiof $haetve avrderlitiags spengyel Hiniyd Ssb36Bheapaih@ft he

- ticall I t ts 3g6.in th i nf ' tud. Thu | nf d and
G dl'y cORRPRRCRRrS il doveRfy kY St EARSPRDTsHario PotRPRCr SLAFRF Ing
wi ndoy uni 5.\ Gyl 1N S2RNd et Ph@ ShEHVIT15%hENEp A4HL GG ST 8" Gy L  OF ces
t hat y be exerteéﬂ%hereon In a direction no?na? to Hhelr pl ane’ even

t hough thepwif-oflynhicksrar 87M0t Eddleaiedinfeouphgdsiud 1366 fisodurcyst e
The 15 slots 366 are intended to allow sone vertical displacenent of the
w ndow uni tergd thhethe loppospdsoutens wadtisodrd4ofhi thie v eiighdlos ingl Eindyw and

stud cover segments 390 and 392 i apd.5 each wi ndow unit Ware
conbi ned r BBt nﬁ’d*earq%'fm&nﬂeﬁgﬁﬁ? fagé %ﬁ e‘j'ieoBPflt%o?%qlé’af(?i“gf'Fgﬁev?r’é‘fﬂd'&]slym,
26 and. 28 i kt 1] n referring again to FIG
4, the-nnu%g?ééF#%t#%ﬁ?g4égbantﬁ%ggg%hfégggzﬁﬁsggﬁ%ht 392 is screwed at 408\

- to onggof the reinfangisngeshdgdsce®landRAFidDYNEdbEELEY tRAGheSBVe Py Mt
stool s- 82 and 94 and stud cover ‘segnents 390 and 392 to one w ndow unit W

t he next 26ndeskrind spamdoelsunbts Sndhst wdndoweunsegiecas wayhbetamdunt ed
Lo e e eater extont than hosetafore the forces that may be exesied - 0
thereon in a direction normal to their plane, even though the win-
~dow units are not directly coupled to the floor systems. The
15 slots 366 are intended to alldw some vertical displacement of the
window units W. _ _
Then the top 82 and bottom 94 window stoolé (FIG. 3).5nd'
stud covér gegments 390 and 392 (FIGS. 4 and 5) of each window
unit W are combined rectangularly and mounted intetiorly to the
20 | frame members 24, 26 and 28 of the window unit. As will be seen
by referring again to FIG. 4, the mountihg flange 406 of the stud .
cover segment 392 is ;crewed at 408 to one of the reinforcing
studs 364. Upon mounting of each set of window stools 82 and 94
and stud cover segments 390 and 392 to ;ne window unit W, the next
25 set of window stools and stud cover segments may be mounted to the
next window unit with the groove 398 of the stud cover segment 390
engaged with the tongue 404 of the stud cover segment 392 of the
preyiously mounted set. This interfitting engagement of the stud

cover segments 390 and 392 makes it possible to previously join

30 each set of stud cover segments and window stools 82 and 94 into.



engaged with the tongue 404 -of the stud cover segnent 392 of the previously
nmounted set.. This interfitting engagemept of the stud cover segnents 390
and 392 makes it possible to previously join 30 ea(_:h set d cover

' seégnents and. wi ndow stools 82 and 94 into - 34- rectang hape, and

thep to nount the sei in rPl ace on one w ndow unit, thereby realizing
-efficiency i fe558RAMI 2GS NaREsiaRds thBR- te digyniy tihee seéi ﬁﬂoﬁlﬁq@ 031 m Ydadow

h f 0 d 392 | d
i ow' e 1 oA St S8 RagSATRR, Be 5L 0 S0 TP Tades A RRY o8-
grooves 398 @eqlaeggm %f«miﬁg A nb%@@s%é '1%8??9%@ S&Uﬁmp“ ng

and assenbl age of The curtain wa y 20 1S AOW €O

now briefly sephents 390 tandas9enare welh cdlandiatledubbt aBlow Qe 321023V EN
understanding of the follow 10 i ng explanation, reference my be had to
FI G- 155whi c%lghbﬂsemfmat ffatdecwindow Whivs ébcpla@dedepergmxesvé%l and
addition to other flgolbures to which, we will refer in the course of such

expl anati on. *PR8UPS farg gemerhae 1eogedys intezengpged- endwi se be- tween

t he opposite ends of t and bottom.42 fra nbers 15

screwgg thereto to fo‘lﬂ%et h‘@gpégflﬁnﬁ[b‘? A55FN° ﬁaﬁfaﬁgetge tﬁ?si"cUﬁﬁinPﬁﬁe'E"th
dr el f d

spandrel uni pof § SRoTRIBARIS <82 4SNP b Tb?‘i@?lgva %ﬁ‘?&o i gap gRLdy e

open gap.248 in the top ranerre er 40 an the u

t he bottom f eack swariiite 4And@NS. EXFof &l Palsy e@f uhaerﬁe%:ﬁﬁln%r offl aRgeso 2YSw Of
th side franme nenbers 44. 20 In the case of the illustrated enbodi nent,

the mul 19 on 488i explmnatiest edeberenen naye beopadntio bblG ordS wtehnshbes st Hé

and 42 in-a 05| m .d- bet ween, the pair of side frame nenbers 44. As
will be notedP ‘iﬁﬁO]F “G“?Smﬁﬁeeé&]ﬁ‘é‘f‘?%ﬁwpl‘*‘:?%eofi'! rﬁddrﬁ}lil°ﬂoﬁ°46th§r|ﬁwla-

co- pI anar r@l‘é‘é L WHiR LBCWwEXE SR A TIPRRES 84880t ik expflanation.

_ The pair of side frame members 44 are held endwise be-
tween the opposite ends of the top 40 and bottoin 42 frame members
15 and screwed thereto to form.the rectangular main frame. In thus
combining the spandrel unit,fréme members, care should_bg taken so
that the downwardly open gap 248 in the top frame member 40 and
the upwardly open gap 266 in the bottom frame member 42 come ex-
KMJ_ - teriorly of the exterior f1§nges 278 of the side frame members 44.
' 20 In the case of the illustrated embodiment, the mullion 46 is con-
nected batuaep tha.tep and bottom frame members 40 and 42 in a position mid-
way between the pair of side frame members 44. As will be noted
from FIG. 7, the exterior wall 298 of the mullion 46 is in a co-
planar relation kith ;he exterior flanges 278 of the side frame
25 members 44. ]

Then the reinforcihg frame members 318, 320 and 322 are
combined rectangularly and joined to one another by the L shaped
connectors 334 and 340. Then the reinforcing frame is fastened to
the main frame 59 the.bolts 324 (FIG. 6), 326 (FIG. 6) and 328

30 '(FIG. 7) having their heads engaged in the interiorly open, under-



—25 nenbers 44. Then the reinforcing frame nenbers 318, 320 and 322" are

- conbi ned rectangul arly and Joi ned to one another by the L shaped connectors
334 and 340. %hen the reirnforcing fragg is fastened,to the main frame by
the bolg39324 (FIG 6), 326 (FIG 6) and- 328 30 (FIG. 7) having.their ..

heads ewgaged in the interiorly open, under- - 35 - cut grooves 252, 264

and 282 i nojheg i o rz%geggmﬁ& 282 {7 HUndin PEIREGKNEIRS aDNCl2! H§d7

pair of re?rac ory boar are nounted. An inspection of

wi || shOM/hhatréggédgy+QQyng flanges 5 348 and 356 for the refractory
boards 50 are screwed at 510 and 512 to the top frane nenber 40 and side
frame nenbers 44, rqhpacthei paly, ofihes fxa tolry boandsn@pfdzaupmd&&%dls An
i'ntegral with the bot- tomframe nenber 42. Thus, before screw ng these

separ ate nbuspection ofa K468 - 3ﬁ85@1¢1d7 351l shew ﬁbﬂta&h@r@tﬂm g0 angesits

| ower rtio ed bet ween nountin 2 and the
web 3§o of3{1§e“q’d£ta£t5c9n$f3élﬁ ‘Efh %%v%m ggzﬁr?xlacge‘fee@ta e§{‘ 514,
FIG 6, an | &g I S et o
interior f aér)lgr% %&f ﬂ?@?l or rarre fg@r tsfi(atghg?gm 71 on Af% 41?ﬁeﬁe{sﬁgc
mount i ng f{ AnIes, %%raad ¢hé AsenbLieVEAnke 353t i510neégr Al itk the bep-
frame nmenber 40 and side frame nenbers 44, respectively, thereby conpleting
the nount i tgm dfrantec membeac42t or Thoarkkfoa@. stmeninpetlpssea seiparanel modfitare

mount ed, each by haV|n its tog and bottom margi nal portions engaged in t
downvar di yime) flagges §4B end 336 ¢ rRaqhopefrassorenberrdShies dten °HBF\/ardIy

AT R LR T xg T E 55 o o
web 350 .of the bottom reinforcing frame member 320 via a rest or
rests 514, FIG. 6, and one of its lateral marginal portions en-
gaged between the interior flange'292 and.exterior frame 294 of

" " the mullion 46. Then the mounting flaﬁges 348 and 356 are screwed

15 at 510 and 512 to the top frame member 40 and side frame members
44, respectively, thereby completing the mounting of the refrac-
tory boards 50.

Then the pair of panels 48 are mounted.'eaéh by having
its top and bottom marginal portions engaged in the downwardly'

20 open gap 248 in the top frame membér 40 and in the upwardly open
gap 266 in the bottom frame member 42, as best seen in FIG. 6.
Further, held agéinst the stuffing strips 284 and 300, FIG. 7, the
lateral marginal portions of each panel 48 is secured to oné of .
the side frame members 44 and ihe mullion 46 by t'he sealant 302.

25 The assemblage.of the spandrel upit S.is now completed.

The above described method 6f assembling the spandrel
‘unit S is notable for the ease.with which the panéls 48 and re-
fractory boards 50 are moﬁnted to'ihe main and reinforcing frames.
As the tectangulér main fraﬁe comprising the frame members 40 and

3e 42 and 44 is combined with the rectangular reinforcing frame com-



Tateral marginal portions of each panel 48 is secured to one of. the side
frame nmembers 44 and the nullion 46 by the seal ant 302. 25 The assenbl age
of the spandrel unit S is now conpl et-eté -The above descri bed od of

- assenbling the spandrel unit S is notable for the ease with t he
pagel s 48 and re- fractory boards 50 are nounted_to the main

_reinforcing Prafiag Viketrf?é'ﬁfééﬁéﬂgufﬁ?mweﬂ'bﬁranél%mﬁq sﬂl"ﬂg3tzﬁe Fhengom-
menbers 40 ag and. 44 ined with th rci ng
{rans com  Binadenatn My £ (rRa PR Eiands, Ry ife  REAGHF BodsbRLSLRLCytn
322, the comyy P fgeh @ﬁ@%@e??k?ﬁ@rﬂié‘&e&r n#0RE iHRYVE Pfne! 29REnNORE ZEEBIdY,
mnth the main trame overlying the reinforcing frane. Then the refrac- tory

boar ds 50and tpapebsadds B0y and phhardetB siaycdesavehghdd sureeSsivelyntd ted
reinforcing frames fromabove. In order to make this manner of assenbl age
possi blse, wempineamdidee inforiciggdéramee fyomebevet he reinforcing frame |ess

than th f th f d_the total t he f
boar ds 80 mor e han t 1R (FRFRe B MRRSIUNS GRATAE 76 H1AAMOLAGe: PAREIaIS: ve
and | ess thag,[bey éé‘édque T‘lng‘igg Qgﬁer?é &fﬂeﬁg?'tcﬁe‘;{-@{%or%in‘ﬁﬂ k%aﬂg PESL than

under st ood fron1a stu In the Tllustrate

enbodi nent, theseabf tﬂ'fe mRfiha€raky , baed dhelo8at $0fd cfralhletwbNr&f Z4c dd1dN
one of the rectangul ar spaces bounded by the top 40 and bottom 42 frane

menbers, si dboardseStrmdrer shan, thedinside dimensdonsinf shet h'atinfhecing frame

ré#factory boards can be unted, through these spaces in the a
descri B&d maRREr feﬁt‘mﬂi'gmﬁ\ﬁelﬁé%"ée W%ﬁ&sdegcﬂ‘%é@%érﬂ‘@faﬁ?|"6ja]tled’e

R T e R O T R
purely to illjustsesfeed éﬁb@ﬁ@h@n@ﬂdtﬁﬁnpéﬁ% ofPPELradtlrty@boards 15 are each
smaller in size than one of the rectangular spaces bounded by the
top 40 and bottom 42 frame members, side frame members 44, and
15 mullion 46, so that the refractory ﬁoards can be mounted through
these spaces in the above déscribed manner.
Although we have shown and described the prefabricatéd
curtain wall assembly of our invention in terms of but one embodi-
-ment thereof, we wish to have it understood that this embodimenf
20 is meant purely to illustratg or explain and not to impose limita-
tions upon our inventidn. 'For instance, the division of. each win-
dow unit W into the fixed window section Wl énd openable window
- section W2 is not of absolute necessity, and neither is the provi-
sion of the mullions 32 and 36. Nor is the provision of the mul-
25 lion 46 of each spandrel unit S a requiremént. Thus, in its sim-
plest form, each of the'window units W and spandrel units S has
but one panel supported in accordance with thq teachings of our
“invention. .If each window unit W is to be constructed without the

openable window section W2 and, therefore, without the middle rail

30 30, then its bottom frame member may be constructed just like that



fTons upon our invention. For instance, the division of.each win- dow unit
Winto the fixed wi ndow section W and openabl e wi ndow section W2 is not of
absolute necgssity, and neither is theasprovi- sion of the mullions 32 and
36. Nor 38t provi-sion of the mul- 25 - lion 46 of each spandrel unit S a
requirement.”™ Thus, in its_sim plest form each of the w ndow uni.t s Wand¢

spandrel unie§ e@%@@a@rshem@aﬁé s{l'bpﬂfrdteé'dt?‘ﬁta%%r%jrﬁ:é’ wistider fgame mem-

-teachi ngs of,  our nt i If_egach w ndow uni canstruc

ut thout Cche SR A SRR WaBdeechn fEnt 'vE dontRal ef ohén il sl A RRAS T Bire
rail 30 3 n i fragree I t:ed j;ds

that. - -370pa|#élgac#c§82%?gpumt %?:gr%eg?gaprgﬁ%lfptﬁsa‘}eg‘gll‘r%qoftgs%ggé ‘re%?rde
mem bers of tie winddawuntts Weandespardred| edibehs nead e tihpalgatl breds ppanig
Accordingly, as far as our present invention is concerned, the w ndow units
Wand spandrggnenalily 8lékm.-be thought of as being general I y alike.
Reference is directed to our co- patent plications Nos. 8432357,

a
' 8432639 and 8432641 (%‘éff%ﬂ“l\b’s" ‘2’“?5"3 fd" cp- 1’5@1697&'%11?6 2PPiicatigns) Nos.
CLAIM S 1. | adboidre! b SALAY! afea?l el N3 SPABY Yooo S QTPY ﬁquaf} FYTRY),
nation: (a) a row of 'stan |ze curtain walT Units’ eac avin
a panel and a generally rect angul ar frame extending along the periphery of
the panel. the frame of each curtain wall unit conprising a top frame
menber having a gap openi ng downwardly for engagingly re- _ ;



Telving a top peripheral ‘portion of the parel—a1ita

bottom franme menber having a gap opening upwardly for_ en a eg recei vi ng
a bot-t-om peri pheral por- tion of the pafel, Fﬂl u&l iﬁe fr,ama :

“menbers arranged interiorly of, and having e rran
interiorly of, the opposite lateral peripheral 15

.portions of t %l (b) first adhesive neans of rel atlvely Iow
elasticity for=4e+fng the respective exterior flanges of the pair of side
frame nmenbers of the frame of each curtain wall unit to the interior
surfaces of the |ateral peripheral portions of the panel; and 20

(c) second adhesive rMeansafretateatatiod auasitinCidly tdsasmbipge chihgrabirgdnezoma-
means for joining the opposed |ate- ral edges of the panels of the.

hori zont al | 98518?%1 n- ing curtain wal | units; (d) whereby the horizontally

dj | ti.cal l i 0j
o anot her i £h t hei (3)s iadéwraﬂesm&i’efrds"eé}ﬂga% i e i hch bREEnd ©
viewed from the exterior ﬁf BEHSHbﬁ g% rbe*@l gpté/ngular f33me éxtend g

prefabricated curtain wal sse er- conprising elastic

sealing nmeans arranged i nk@bhgrtie Cﬁeﬁﬂ'ﬁﬁcﬁﬁdtﬁdr&?@ié@ EhRNFrame 6Eakadly
the gaps between the side frame nenbers of the horizontally adjoining
curtain wall units. 5 curtain wall unig coppefabng cattep Fnamgi member

assenbly for a building having floor systens, —conprising in conbinations
(a)”a plurality of rows of‘%éﬁ&dﬁe&aﬁjrﬁl’t%ﬁtﬂg davwpsard by o eRgagdagléifee

floor systens of the buil %'e ging- a top peripheral portion of the panel, a

10 | bottom frame member having a gap opening upwardly
- for engagingly receiving a bottom peripheral por-
tion of the panel, and a pair of side frame members
arranged interiorly of, and having extsrior flanges
arranged interiorly of, the opposits lateral peripheral
{5 . . portions of the panél;
(b) firat adhesive means of rslatively low elasticity for joining
the respoetivclexterior flanges of the pair of side frame
ij . members of the frame of each curtain wall unit to ths interior

surfaces of ths lateral peripheral poti:ions'of the panel; a‘nd'

20 (c) second adhesive means of greater elasticity than the
| first adhesive means for joining the opposed late-
;al edges of the panels of the horizontally adjoin-
ing curtain wall units: |
(d) whereby the horizontally adjoining curtain wall
28 units are elastically joined to one another with
their side frame members concealed behind the
panels as viewed from the exterior of the curtain

wall assembly.



“gach spandrel unit having a panel and a generafly lU

rectangul ar frame extending along the perlpher he frame of
each spandpsl unit com prising a top %éa “ FII Igm openi ng
downwar dl y )y engagingly receiving a perl of the -

panel , a bottom frame nenber 15 haV|ng a gap opening >
upwar dly for engagigly The preifabmdcatedtwm gier iwalidr abspobly oof ofldine 1

~ panel, and a pair of side frane nmenbers arranged-.interior- |y of, and
havi ng extfertgerfwwyé@m &lgstirnseal bng ynesms tahr@aagpésinmtm:elrmmf

peripheral portion panel st adhesi ve neans of
rel ativel yP oﬁ?‘é‘?%@tar‘{hetsavﬁof"ejaﬁﬁnfﬂﬁ ST%W%WCQ?P gtesemrthe Siges of
the pair- r h reI |t to the
nter or SheTacieRiErE I ERS, ot hifal [ Hu (eniRG |cRRPRER Gratfuini G

(C) second adhesi ve neans of greater elast|C|ty than the first adhe5|ve
means for joining the opposed |ate- ral edges of the panels of the

hori zoftal |y adjoi rB. ing kspapdeéhbuhcaeed anutt@dn @apl uassenltyl fforows of

W ndow unij ts to be arran% - 40 - alternately with, and connected
bet ween, PREIGERE hAVingaideer anptemsq. °°"Frﬁeif}9ré'fabmhioati@dt curtain wal l

Mnteriorly of 5 ti SclIHASAARESTh AT (arndes ﬁ@”f%&sogiﬁé%%ﬁisg
interiorly of 5 t e S n
the side frame members gh the Poshe %@é 24,6301 %gaﬂssgﬁrﬂ{ee'bm' difg,>

The prefabrlcated curtain wall asse
‘each spandrel unit hav1ng a panel and a generally

1qé,¥  ” ;;_ rectangular frame extending along the periphery of
the panel, the frame of each spandrel unit com-
prising a top frame member having a gap opening
downwardly for engagingly_receiving a top periphe-
lral portion of the panel, a bottom frame member

15 having a gap opening upwardly for engagingly re-
ceiving a bottom peripheral portion of the panel,
and a pair of side frame members arranged interior-

- ly of , and having extsrior flanges arranged 'i.nteriorly of, -/
tﬁa opposite lateral peripheral portions of the panei;

20 - (b) first adhesive means of relatively low elasticity
_for joining. the respective sxterior flangu of ths pair-of
side frame members of the frame of each spandrel unit to ths
interior surfaces of the latsral peripheral portions of the

. panal;

2as (c) second adhesive means of greater elasticity than the
first adhesive means for joining the opposed late-
ral edges of the panels of the horizontally adjoin-

ing spandrel units; and

(d) a plurality of rows of window units to be arranged



wherein each wi ndow unit conprises: (a) a second anel a
general ly rectangul ar frame extendi ng al ong HIBI Ilwlua “Lahe seco
panel’, the franme of each wi ndow unit coﬂ%rls " nberﬁhaV|ng

~a. gap opening downwardly for engaglngly receiving a top perlpheraf portlon
of Lhe second panel, a bo with, and co U2 8B L §E g @
-gap openi ng upmardly for engagln recei’ving a bottom perip er&i portlon
of the second panel, and afpgagndﬁegywﬂqtgrane menbers arranged interiorly
of the opposite Iateral peri ph- eral portions of the second panel; and 20
(c) third adhesive nmeans of relatively low elasticity for joining the pair
of side frame nenbers of the franme of each wi ndow unit to the |nter|or sur -
faces of the Iateral4per|Ehér%ﬂe?ﬁhﬁHQQﬁgdoFufﬁ%“ké@@ﬂdaBéﬁ%PIY:Rf claim 3
(d) the prefabri cated curt I p [ teh
: “gttbq:r éroglg? gg ale %%%gghghég{%g]eagr%g%d {ﬁéér[%tfl(w otf

adhesi ve ne Si ve nmeans

j.0i ni nggt hey pP-s AQHIA adAESE R .@é’aess f%fr Eesw@gm r%ael Bebhedethe side 41 -
hori zontal |y adj oining wi ndow units. 6.. The prefabricated curtain wall
assenbl y Offﬁémarmdhbhmstbértheﬁﬁﬁnnzdw;aéﬂasad;oinmng sgandael wnitanged
interiorly of the fourth adhesive neans for sealing the gaps between the

side 5 frame nenbers of the horizontally adj oi ni ng wi ndow units. 7. The
g;fiﬁf);;gat ed curtainy wal by asserblyy iaeSha b a 1 ai1" aS88R: 1Y WP 4T 5

wherein each window unit comprises:
(a) a second panel;

10 ' - (b) a generally rectangular frame extending along the
periphery of the second.panel, the frame of each
window uﬁit comprising a ;op'frame member having a.
gap opening downwardly for engagingly receiving a
top peripherél portion of the second panel, a bot-

15 tom frame member having a gap opening upwardly for
engagingly receiving a bottom periphefal portion of
the second panel, and a pair of side frame members
arranged interiorly of the opposite lateral periph-
eral portions of the seCond panel; and

20 -~ (¢) third adhesive means of relatively low elasticity
for joining the pair of side frame members of the
frame of each window unit to the interior sur-
faces of the lateral peripheral portions of the
second panel: |

25 o (d) the prefabricated curtain wall assembly further com-

| prising fourth adhesive means of greater elasticity

than the third adhesive means for joining the op-

posed lateral edges of the second panels of the



1

—fta) a second generally rectangular franme comprising a top franme nenber
havi ng a gap openi ng downwardly, a 10 ' frane nenber
and a pair _of side frame nem bers; (@) 2 mHmHLlumullHWHﬂrng bet ween t he
side fraffegrem bers of the second frane and ednl nserpedi ate. the top-
and bott frame nenbers of the second frane, the nmiddle rail having a gap~
opening UD- wardly; (C) RofessithiNgnaldjdaning w pidsAnaina@istom peri pheral
por- tions engaged i'n the gaps in the top frame nenber and mddle rail of
t he second franme and having a 20 _ pair of opposite lateral
peri pheral portions ar- ranged exteriorly of parts. of the side frame mem
bers of the second franmeTh¢ prafabrdcagedsryet abmmaldi asseablyved§ ¢baim 5

elasticity_ for joining.the ts of the,side frame nenbers of 25
The secondFUrthes OmpRLS [Rg olant (, seAlaBacReats ALrangss BORFBAAFLY of

portions t 0 ; a Si C, unded
by the m &f&eel’f?’g??ﬁ gglflggfn?% rmaﬁsngﬁ%eg?aggﬁgam%/ g?f%- 'bg?gggﬁrgﬁg %9&) ers .
of thg secuhel meMBers§of tile Mor iaonitadl ¢dagys ipiny Wahldossaribsy further
com prising fourth adhesive nmeans of greater elasticity than the third
adhesi ve nmeans for joining the op- 5 Dosed | at er al

edges of the second panels of the horizontally adjoining window units. 8.
The prefabricated clrt ai hevhrefabsdgstedosurtaimwall assembly of claim 3

wherein each window unit comprises:

-/
(a) a second generaliy rectangular frame comprising a
top frame member having a gap.opening downwardly, a
10 bottom frame member, and a pair of side frame mem-
berss
(bj a middle rail extending between the side frame mem-
bers of the second frame and arranged intermediate
the top and bottom frame members of the secénd
15 frame, the middle rail having a gap obpening up-
wardly; |
(c) a second panel having top and bottom peripheral por-
tions engaged in the gaps in the top frame member
and middle rail of the second frame and having a
20 _ .nair of opposite lateral peripheral portions ar-
ranged exteriorly of parts of the side frame mem-
bers of the second.frame:
(d) third adhesive means of relativelvy low elasticity
for joining the parts of the side frame members of
25 the second frame to the interior surfaces of the
lateral peripheral portions of the second Danél:
(e) a sash openably closing the space bounded by the

middle rail, bottom frame member, and



&

L N
further .conprising elastic sealing nmeans arranged interiorly of the fourth
‘adhesi ve means for seali ng the gaps bet vveen (mmmm“um ers of
t he horizontal |y adjoini ng mnndOM/unlts ‘

"wal |l assenbly of claim?7 wherein-the Sath of each w ndow’uni't |ncludes a

t hixd panel having a pair of opposite |ateral peripheral portions arranged
~exteriorly of the rests of slhée sfrmed membensnbrhefseichhadseéeamne; f rane.

(£ the prefabricated curtain wéll assembly further.com-
prising fourth adhesive means of greater elasticity
than the third adhesive means for joining the op-

.5 : posed lateral edges of the second panels of the

horizontally adioining window units.

8. The prefabricated curtain wall assembly of claim 7
further comprlslnz elastlc sealing means arranged interiorlv of
the fourth adhesive means for sealing the gaps between the side

10 frame members of the horizontally adioining window units.

9. The prefabricated curtain wall assembly of claim 7
wherein the sash of each window unit includes a third panel having
a nair of ooposite lateral peripheral portions arranged exterior{y

of the rests of the side frame members of the second frame.




