2153 372 PREFABRI CATED CURTAI N WALL ASSEMBLY HAVI NG BOTH W NDOW AND

SPANDREL UNI TS, AND METHCOD OF | NSTALLATI ON BACKGROUND OF THE | NVENTI ON 5

Qur invention relates to curtain walls of buildings, and nore specifically

to a prefabricated curtain wall assenbly com posed of vertically

alternati rows of standardi zed w ndow-upidis and spandrel units for ~
attachne o the floor structure of a building, in particularqof-a . '
mul tistory building. Qur invention 10 is also specifically é?deEDeﬁ'lg a
nmet hod of installing suclPREEABREGNT} el YRl enbly in place on
a building. A prefabricated curtai nsﬁg??ﬁ?ﬁw r@@oﬁsb#ggﬁ E‘M’g@“ of

di screte wi ndow units and spanBOEH WhﬂmﬁwiﬁNﬂ“@PAﬂ%aﬁﬂtUgf¥gin the art.
Japanese Laid Open Patent Application 56-28956 represents a’"15 typi cal
conventional exanpl e of prefabrif¥R METHOD L INSTALDATEONWe believe is nost
pertinent to our invention. This piror art curtain wall conprises

hori zontal rows of spandrel-units attached respectively to the floor

systens (slabs and beans) of a gndkdHdifp %’%drﬂ r'& _%rovvs' of wi ndow

units arranged alternately wt units so as to
encl ose the open spaces between the floor systens. Besides being connected

to the spandrel units,_ the window units are coupled at their top ends to

the floot beams of theP%iinyiens.ions redacest be dwwi:pmézflsao%%hi‘i{i M@"

i nt o, separ at goér spg@{¥q%g#4nits and spandrel units, rather than in %3 and

eattl in- tegral [y conpri sl d'é°an86ﬁﬁ§B§&ﬁ$te¢unhzxaﬂmamdﬂela&HbﬂUi},c&ﬁi C
P?nits are smaller in size, lighter '

the separatepubﬂdowfLVHﬁﬁic%ﬁ@ySQQQQE§L 2% IONF ffatdndgedized window units

i n wei ght, anddso easier of transporta
and spandrel units fqr.attachment to the floor structure of a

building, in particular of a ﬁultistory-building. Our invention
10 is also specifically directed to a methéd of installing such a
prefabricated curtain wall assembi} in place on a building,
A prefabricated curtain wall in the form of an array of
discrete window units and spandrel units is per se not new in the
art. Japanese Laid Open Patent Aﬁplication 56-28956 represents a
15 typical coanntional example of prefabricated curtain wall which
U we believe is most pertinent to our invention. This piror art (w
curtain wall comprises horizontal rows of spandrel units attached
respectively to the floor systems ﬁslabs aﬁd beéms) of a building,
and horizontal rows of window units arranged alternatély with the
20 rows of spandrel units so as to enclose the open.spaces between
the floor systems. Besides being connected to the spandrel units,
the window units are coupled at their top ends to the floor beams
of the building.
We favor the division of a curtain wall into separate
2s window unitsland spandrel units, rather than into units each in-
tegrally comprising a window subunit and a spandrel subunit, as
the separate window units and spandrel units are smaller in size,

lighter i
gater in weight, and so easier of transportation and assemblage.



-2- we do, however, object to the direct attachnent of both w ndow units
and spandrel units to the floor slabs and beans of a building. The direct
mounting of not only the spandrel units but also the window units to a
floar structure has made their installation very 5 @wbl esone as
t hesiM ndow units must al so have had theic yertical positio correctly
adjusted with respect to the floor structure at the tinme of their nounting.
SUMVARY OF THE | NVENTI ON According to the present invention there is
provi ded a 10 met hod of installing a prefabricated curtain wall
assenbly in pl ali® ¥n BOUSYPT dicRdedtats rtdef digert aAtshemmnt Vot 6btiC@ERddwses: (a)
nounting a pl urgrl‘i'tts 9 sg)atrdre-l units to each floor systemof the building
in arow (b) connecting B¥Mat ity % the fdeor wAres apéibssen dfhe tld1ding.
eean ngyu\ry,ed to the floor systenms of the
i Aefo

rows of spandref ' t have b
bui | di ng, so as ?%Q?%%riﬁ F‘c?)'}v\rgig%/ hE%i BriAR89zaL uRdiat Pig 2hka ihehe rows

of spandrel uniifidof Wni18E t& aSE1ER; ( rapgi ng,a,plurality of reinforcing
20 , st uds onerb%%r\?\%gﬁeaﬁ% \%%e ﬁﬁ?#’zgﬂfﬁiﬁuﬁé’i ¥#Yor i ng
W ndow Bni ts sotmablasoantNdhy Aithisidluts RELVERT, LIS, f, .spandre] units;
(d) anchoring the opposite ends of each rei nfor?:i nges'%\tg@“?s&rf ?%r:}gcﬁtans of
the two spandr efesibiere cwomebyingdifsted with respect to the £1dd3€sidRifddOW
units between which the reinforcing-stud lies, and to frane neans of the
two spandrel urtt $heirfdae|ofi beicheodnkdngv ndow units bet ween which .- 3-

SUMMARY OF THE INVENTION

According to the present invention there is provided a
10 method of installing a prefabricated curtain wall assembly in
place on a building having floor systems, which c;mprises:
(a)-mounting a plurality of spandrel units to each floor
system of the building in a rows |
(b) connecting a plurality of window Qnits between the
15 ' ' rows of spandrel units that have been mounted to the
floor systems of the building, so as to form Tows
of ghe window units alternating Qith the rows of spandrel
units;
(c) after step (b), arranging a pluraiity of reinforcing
20 studs one betuween any two horizontally neighbering
window units so as to_axtend vertically between the
rows of spandrel units;
(d) anchoring the.opposite ands-of each reinforcing stud
to frame ﬁeans of the two.spandrel units overlying
25 ' the two window units betﬁeen whiﬁh the reinforcing
stud lies, and to frame meaﬁs of the tuwe spandfal

units underlying the two window units betwesn which



the reinforci ng stud lies; and (e) coupling each reinforcing stud to frame

means of the two wi ndow units between it lies. The invention wll be
described by way of exanple with 5 reference to the acconpanying

dr awi ngs, erein.l'ike references refer to like parts unless the context
requires rwi se and wherein: FIG | is a partial exterior elevation i

the prefabricated curtain wall assenbly constructed in accordance 'with our
invention, the curtain wall assenbly bei ng shown assenbl ed and mounted in
pl ace 10 on a building frame; FIG 2 is a vertical section, drawmn on a
slightly enlarged scale, through the fTurtain wall assenbly of FIG 1, the
curtain wall assenbly being shown together with the floor structure of the-

building to which it is unt FIG 3 is an enlarged
vertical section, partly 8ﬁ %ﬁ%&? ¥%P 119%st?%hti ve conveni ence, through
the curtain wall ass t.aken al o thelln L1- in FIG and
showi ng one of the wt 8\¥vu'ﬁlr{inlgs“é%d PHLC5N% 8 &J £R étnr?é'e ovaney "&nd

underlying spandrel uni tt§° “ﬁ.q u units betusen F ¢4 is an enlarged
hori zontal section, partl roken away |[l ustrative conveni ence,

through the curtain waII assenbly, taken aI ong the line IV-1Vin FIG 1 and
showi ng the fixed w ndow section of one of the window units and its joints

with the fixed w ndomesestdn2asn afi1l hse BEsEH1BO8 i BT udd HFOMKANBLESitth FIG 5

is an enlarged horizontal section, partly broken away for illustrative :
conversi ence,refbroiutghtd haecaj:rcbﬂha"nywab |drassreysh)| yherbak crikal patgrbmgsl i ne V-V i
FIG 1 and show ng the openabl e w ndow section of one of the wi ndow units
and its Joi rrtesewttnhltlhepmablss&he conb@xtdoenwlaes i bheruifset bmed mbexgibbori ng

W ndow units;
FIG. 1 is a partial exteriar elevation of the prefabricated

_curtain wall assembly constructed in accordance with our invention,
the curtain wall assembly being shoun assembled and mounted in place

10 'on a building frames

FIG. 2 is a vertical section, drawn on a slightly enlarged

scale, through the curtain wall assembly of FIG. 1, the curtain
wall assembly being shown together with the floor structure of the
building to which it is mounteds

15 : FIG, 3 is an enlarged vertical section, partly broken
away for illustrative convenianbe, thiough fhe curtain wall assembly,
taken along the line III-III in FIG. 1 and showing one of the window
units and its joints mitﬁ the oVetlying and underlying spaﬁdrel
unitsg

20 FIG. 4 is an éhiatgad hbrizontal.séction. partly broken
avay for illustrative convenience, thrddgh the curtain wall assembly,
taken along fhé llﬁe IV-;V in'FiG; 1“and shouwing the fixed window
section of one of the window units and its joints with the fixed

window sections of the'neighborlng ﬁindow unitss



-5- FIG 6 is an enlarged vertical section, partly broken away for

il lustrative convenience, through the curtain wall assem bly, taken al ong
the line VI-VI in FIG 1 and show ng one of the spandrel: units and its
joints.with the overlying and underlying wi ndow units; FIG 7 is an
enl'arged horizontal section,.partly broken away for illustrative =%
conveni ence, through the curtain wall assem bly, taken along th i ne
VII-VIl in FIG 1 and showi ng one of the spandrel units and its nts with
t he nei ghboring spandrel units, 10 t he spandrel units being shown.
together with the upper nmounting neans for nounting the spandrel units to
the floor structure of the building; FIG 8 is a perspective view show ng
the reinforcenments for JA! w units and spandrel units, and the upper
and | ower 15 nounti ncgjférlrsg\r/l\%p grem)’ﬁﬂ?‘fﬁ' riinotah At Ean .upentd vt brakiee f | oor
struc- ture ofadaherdiuish tigtgat il I n enlarged vertical section, partly
br oken away f or ihl lustrati \g}gtég%/%fﬁ'ieﬁ%%," \I'}'r’c?ﬂ%h HRccwlrinivalicdssenslvam
bly, taken al dngebhaohg el XreXviy 1kl A ing.n particu- 20 |ar
the means for joining together the reﬁncf o;?g%e%{;@%?gﬁ"ﬁe" M8 3t e
spandrel unit secFid® of (brieSof theréiAash alniss Cnig0 a he line X-X in
FIG 9 and showing the means for connecti ngltn!tdhgt%gtg?%% gﬁg'g(%%eec’z%ﬁ%endow
uni t reihfor ciABi%t gEctions tef toe medpitiorynd aresy @hiésy0 25 nei ghboring
spandrel units; FIG 11 is a vertical section taken along the line Xl -XI
ins4 G 7 and showing in particular the upper nounting neans for nounting
the spandrel units to the floor structure of the



bui | di ng; 30 FIG 12 is a vertical sectional view show ng the
Tower nmounti ng neans for nounting the spandrel units to the floor struc-
ture of the building; FIG 13 is a cross sectional representation of sone
sealing strips used in the curtain wald -assenbly of FIG 1; FIG 14 is a
Cross secteggal illustration of the way in which one of the sealing strips
of FIG 13™akes seal jpg, e9a0en BRYArPbd hv &t ROU! @faes:igﬁnb&smaﬁ%r%k@n 15
is an expl oded perspective view of each spandrel unit of the curtain wall
assenbly of dldy fbr 101u$hESERIVETICONveRidirfe PRERZRD: EBEDHEW Walrengkede
have illustrated in FIGS. 1 and 2 the general organi- zation of the typical
curtain wal Iblasséraley ahongcdveddiine WtW oin EiG.edt aod aboumrmiee@famge

nounted in position on,a rmulfistory, 15 bui | 4i ng. nerally identified by
The'r of e oncPARIENaRn B3 "Hhh S dBEAEE bt Uhrtha BVRELY 156 e Y Ing
conprisgs al}; d&%thﬂgt orizontal rows of w ndow units Wand spandrel units
S. Each™row of spandrel units S is connected to one floor systemF,
including a slab 22, pfgthe fidndieRlardbe Kowizontali Bdevism] tFard/120 broRER
connected between the rows of spandrel units S so as to en- close the open
spaces bet wesvayt ferf i bbus syt iores cenvEaténeoe nddhwwomght thei sustaim wad lcaspense
an upper, fixed w ndow section WL and_a | ower, top hinged sash w ndow
section W RBL¥ayasencabons eﬂ'@nIl}.“eEXéﬁ'thPdwFJrﬁ?t lypRdsshowinione oy he.
25 tangul ar_ franme conposed, af a.top _rail, ,or .fr 2 battom =~
rail or fraas ke r“ﬁg?s. e a%tﬁaiJPlngs‘fﬁ}ésthoer %fsgg&ggfg?g% 3 ar@erreg ans'v

Further,@ mgd @phiiike BOulrd£HEI nROshEPNI Al dot NG WS8R the upper mounting

means for mounting the spandrel units to the floor structure of

the building:

FIG. 8 is a perspective view showing the reinforcements

for the window units and spandrel units, and the upper and lower
15 mounting means for mounting the spandrel units to the floor struc-
ture of the building:

FIG. @ 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 showing in particu- ;;

20 lar the means for joining together the reinforcements of the win-
dow and spandrel units;

FIG. io 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 ;tud to the reinforcing frames of two

25 neighboring 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:

30 FIG. 12 is a vertical sectional view showing the lower



-7- the pair of side franme nenbers 28 to divide the w ndow unit Winto the
upper -fi xed wi ndow section W and the | ower openabl e w ndow section W2. An
upper mullion 32 extends vertically between top frane nmenber 24 and m ddl e
rail- 30 to subdivide the fixed w ndow section W into a 5 pair fixed

w ndow subsections having panes or panels of glass or other mat - 34 in
si de by side amswmngaigenieand f A 6_extends vertically between
bottom frane rrerrbereg!g and mgm‘)%ﬁdgggh osgfﬂ)‘gﬁ 1 d@itRetopthef looni sdouc-
section W2 inteize ofi thef bopbdaige W ndow subsections havi ng panes or
panel s of glass or 10 other material 38 in side by side arrangenent. Each
spandrel unit S likew s€lfiasld igemercably sect Pl rlepkefs qﬁp%rising a
top rail or fr§%§qi5§npg;i40,_%gpotton1rail or frame nenber ) ang §°B ir
of stiles or side frane nenEsd 42, thenErriain 4@ ldxnesenb Werds Falgl.y {bet ween
top frames nenber 40 andpﬁé.]gpggog1£;€ne menber 42. The frame nmenbers 40,
42 and 44 and nul lion 46 conjointly SOppotTcttofalr 1dluptrassiom ofankeswdf in

gl ass or |ikewhdchroné oifS thied.se@l ihpest PS ferghe nes or panels, a
pair of relatively thick pieces of ?efraﬁ%%fofogggr'dfgd‘?a viePll 1B ergage-

fromFI G 2-.MBt wWith an abupment| hemipsei nafgt er refer to the panes or

“panel s of glass or Iikﬁqgﬁt rial 34, 38 and 48 as the panels for
sinplicity. Further, i i Ssb§c¢?i%%RHQﬂﬁdapdrbnett&yeﬂwﬂeqsogp@ggﬁkgﬁ$ndrel
hereto, we W LhitIS$r e Eg}ggi;e%tf%ior"mgnd "interior" to refer to.the
di kections toward the outside antt todSE™RE PAsFHE, L.espectively, 25 of
the curtain wall assenbly 20 in planes normal to the plane of the panels
34, 38 and 48 W will also use the terns "inner" and "outer"” to refer to

the direlfions toward andDESERINTION OFeTHECPRE ke sl e of each
wi ndow unit Wor spandrel unit S in the Bb EdBBo it :

General

We have illustrated in FIGS. 1 and 2 the general organi-

zation of the typical curtain wall assembly in accordance with our

inv i
ention as assembled and mounted in position on a multistory

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

illustrated curtain wall assembly broadly comprises alternating

hori : .
orizontal rows of window units W and spandrel units S. Each row

of spandrel units § is connected to one floor System F
- H]

including a slab 22, of the building. The rows of window units W

20 are connected between the rows of spandrel units S so as to en-
close the open spaces between the floor systems F,.

Each window unit W is shown.to comprise an ﬁpper; fixed
window section W1 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. Fgrther a middle rail 30 extends horizontally between



&

pl ane 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- ranged interiorly
of th anel s 48, and the rectangular frames of the w ndow and spandr el <
unrtségéhnd_s are outward of their pangls 34, 38 and 48. FIGS. .1 and 2
furth schematically illustrate the neans 5 for nounting the spandrel-“

units Sto the slabs 22 of the building, and the neans .for connecting the
wi ndow uni teheWohert e s dirédmeUmienbers 2&iarorddende whé hwindow mvdft Wobnto
Each spandrel unit S has its pair of side frame nmenbers 44 fastened to the
top of the thealpp2? Myediwindowragchican¥l 3rd Ahe loyer (spensble prindaw sention #. byn
nmounti ng 10 nmeans_ 54 via exterior extensions 56 of the_ sl ab. WgaCh w ndow

unit W has UPPSThBEE bIRRRE jegitsBd St beThically &sgvsen: hep HAle Wemgespah-

drel unit S by C ' 0d. kf S0 d; t he
overlying 3;5' nﬂ?g{ﬁlgnﬁ){lsr%@r@o%ﬁgg?g%a%aﬁnesQég‘gq'f’?nwg\?lp%)%%i?nbgqség%ot at
the w ngOWpl&ﬁ'rt of V¥ Bx &4 NPinddw 8abk¥cfiond havindChBafes Oof NParfd 180 £S¥3LEEE F
of the buil'ding, but only through the spandrel units S, in accordance with
a feature @fr owhetrnmaveridlors4 Thestde!l oyisigfd srxangererkt erdsilowedi salitsomn
of the win- dow units W spandrel units S. reinforcements for these w ndow
and 20 spPAn&xEPndsi vertifeddy PEEWABUNMIHPN HaaBgaRaRRer 4 tand @idAdef | oor

t F. t bet h | d dr el i S, d |
botween t hd AMndBuF S EHEERrREC g pRenatte prndev BREE LRt Fne¥ B RGOS pe
spandrel  unjsl 51k Oy ﬁ;@ovtjln Ose@e%ﬁgﬁ\/\x)ggﬂgsotam%scewssﬁép@so%&wgeno}he

spandrel units and t w units particularly pertinent to
our preggntothevenatoniabl3fhawghkideebot ipde crrfangeneatare, of course, al so

wel | calculated for the at- tainment of the objectives for which our
i nvention is intendeBach spandrel unit S likewise has a generally rectangu-
lar frame comprising a fop rail or frame member 40, a bottom rail
or frame member 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 meﬁber 42. The framegmembers 40, 42 and 44 and
‘mullion 46 conjointly suﬁpért a pair of panes or panels of glass
or like materia1_48_and, on the inside of these panes or panels, a
pair of relatively thick pietes of refractory board 50, as will be
seen from FIG. 2. o
20  We will hereinafter refer to the panes of'panels of
glass or like material 34, 38 énd 48 és the panels féf simplicity.
Further, in this specification'and in the ciaims apﬁended hereto,
we will use the terms "exterior" ahd "interior"_tb refgr to the
dire;tions toward the outside and toward the inside, respectively,
35 of the curtain wall assembly 20 in.planes normal to the plane of
the panels 34, 38 and 48l We will aiso use the ﬁerms "inner" and
"outer" to refer to the directions toward and'awéy from, respec-
~ tively, the middle of each window unit w.or Qpandrel unit.s in the

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

3o stance, the refractory board 50 of each spandrel unit'S is ar-



We will also describe in nore detail the manner of nounting and assenbling
the conplete curtain wall assenbly 20 by the nethod of 30 our invention.
W ndow Units Al the window units Ware &f- 1ike construction, so t we.

wi || describe only one of themin detail, it being under st ood th the ‘sane
deskjlptlon applles to each of the other wi ndow 5 units. We have

illustrated i nrategend linzevdoriyadf st ipanelbr ¢8ghaina hee PeEE&NE LAV & Piimdd ONE
unit Win FIG 3 and two different hori- zontal sections through the w ndow

unit in FIGS. ﬁh%mﬂl@o"FBGﬂ spandredl sniist Wi ard tH@fer anewaedbef  the iaf pahels

W n- dow unit % ssgml IdO\tQ/ and- approxi mately rectangul ar |n cross sec- 10
tion. It conprfsSeks Ao t8r i or wal 62, exterior wall top or outer wall

66, and bottom or inner I ny o]

outward extension 70 fofwggrrgﬁﬁgigpggg%ﬁ%toégwgﬁor?%3%?a?f§€§ﬁﬁﬁ§ §8F|Be§@§
for sealisg enfiagarsant ingt bhé hep el Loy SPEOGHY supbt & Jf‘ecﬂemb‘ﬁri'lﬁing.
wall 62 al so defines an 15-undercut groove 74 opening interiorly.

wal | 66 is steppbdheomegansi fier cameceing6theatwindow yndtst Wetexdhay ls(pl’anwaél
64. An ad- ditional vertical wall 78 coacts with the exterior wall 64 to

de- fine a dovitfihrdl yRoBERP AT Miitdr ART gV &F ot eRaali FRAndTe luppér S has
o AT B gglPL 7 LR G e

wi ndow st ool nte eretoin

shown also in # Gy fouhbenPoidany fSVZaﬁﬁd”?Hbﬁ{e 3 1@lomt BE Wlé‘dﬂ’%bu%gt leR@fnf

vertical wall 84, top or inner wall 86, and bottomor outer

defining i comamatsﬂoniane:ebetardrolelxyeﬁ51omslc561mﬁaltﬂbysD&bJ NVEdch WiAB6W unit

space 90. ertlcal mall 84 defines an undercut groove 92 opening

interiorly. Tﬁ% D 158 Pogtom end joined to the top end of the underlying span-
drel unit S by connector means 58 and its top end to the bottom
end of the overlyiﬁg spandrel unit S by connector means 60. It
will thus be seen that the ﬁindow units W are ﬁot directly at-

15 tached to the floor systems F of the building, but only through
the spandrel units S, in accordance with a feature of our inven-
tion.'

The following is a more extensive discussion of the win-
dow units W, spandrel units S, reinforcements for these windéw and

20 spandrel units, means for mounting the spandrel units to the floor
systems F, connections between the window and spandrel units, and
seals between the window and spandrel units. Of these, the means
for mounting the spandrel units S to the floor systems F and the
connections between the spandrel units and the window units W are

25 particularly pertinent to our present invention, aithough the
other components are, of course, also well calculated for the at-
tainment of the objectives for which our invention is intended.

We will also describe in more detail the manner of mounting and
assembling the complete curtain wall assembly 20 by the method of

3g our invention.



has a bottom w ndow stool 94 nounted thereto in a coplanar rela- tion with
each other. The bottom w ndow stool 94 is opposed to the top w ndow st ool
82 on the wi ndow unit top frame nenber 24. The top wall 86 has a sealing ,
strip 9 unted along its exterior edge. The bottomwall 88 has an

abut men 8 of inverted T shaped crossdsection for sealing contact with thg
top frame nenber 40 of the underlying spandrel unit S. The bottom:wal| 88
further car- 5 ries along its extewhgaogd@ﬁafgsealing strip 100 for
seal i ng engagenent with the spandrel unit top tranme nenber 40. Positioned
internmedi ate the top franme nenber 24 and bot- tom frane nenber 26 of the

w ndow unit W the mddle rail 30 com prises an interior wall 102,

exterior wall 104, téplwehé WidBlowamdit® Whatd cnf idlkle t0f8strddweidmp ssalthai06
is recessed along its exterior edge toFgrovide an upwardly. opening

peripheral Yy ttodesFredgRnly Afe RE FReRr ihedatdidnali tpbe ingundsirstioed
| s 34. t 8 . | d al [t teri d t
rov de o diishahel Saode sonihe rd aBBHEFE °C) Fash 32 phe o BIF T iR er -

IS iorgandifdseri Qe RERe | aRedlif 86€ai P i i
118. Re? erence is direct edp?loﬁlglﬂésﬂ.%dﬁgnd 5 %% ﬁgtgfégsséﬁéﬂ%ﬁ%ﬁgﬂ
confi gur at icre afeprieseprativé windew nate WelHERIG.28 ahdt bwo Vi IEfa¥enri ho\ -
Each side frame nmember 28 has an inner wall 20 120 and outer wall 122

i nt er engagAPdidd £ast éprd thypughethgswihgdew runis 1a4FIGBe buand Swal | 122

The exteriorly open HBovE X A% CBAEAEY (HoiaeReanetbrt | 4t & ohg 14D:
R R AL S T R S R T
26 and 19 ddjiem.ai [t36ompr f8d her iadapied waLICH2,Y ekeeedbt Vel 640 138 or
outer wall 66, and bottpm_or inner wall 63. The interior wall 62
has an upward or outward extension 70 for carrying a continuous,
horizontal séaliné strip 72 -for sealing engagement with the over-
lying spandrel unit S. The interior wall 62 also defines an |
15 undercut groove 74 opening interiorly. The top wall 66 is stepped
to providg_a corner 76 interiorly of the exterior wall 64. An ad-
ditional vertical wall 78 coacts with the exterior wall 64 to de- _
fine a downwa;dly opening peripheral gap 80 for engaging the upper‘wﬂ
peripheral portions of_thé panels 34. The bottom wall 68 has a
20 top window stool 82 mounted thereto in a coplanar 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
25 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-

tion with each other. The bottom window stool 94 is opposed to

the top window stool 82 on the window unit top frame member 24.



ditected exteriorly as shown inFIG 5. As shown in FIG.Ggghhe upper

mul lion 32 of the window unit Wis hollow and approxi mately rectangul ar in
gros§ section. 30 It includes an exterihgr. wall 134 having defined therein
a pair of under cut grooves for engagi ng respective stuffing strips«136.
Thg l.ower nulli'on 36 of the window unit Wis seenin FIG 5. It conprises

an interior -fr 8 eriqr frape 140, bath of holl ow, rectangul ar
cross secti on,ﬁgfégr%ﬁg sjeb)(;%r?édaSSea HietHeriP 98 mownbed \adiongld2sf exvémipr

the boundary lelggcenmidediton §aigr od 3 200k %ggg?g&&%ﬁ% @Gggggﬁggﬂ}p%fda

of outward exten- sions 144 each I ning an u

seal ing stripctdbs et ioaf doenseahiARrdntldd With! 6% f?bpa'f‘}aﬂggﬁ&ﬁﬂ&l | 2 der

10 notes a pair of top hinged, projected sashes of the openabl e w hdow
section W2 of thAcuRieiiotingnispandre Fhesit Sashdhel48t vome waldnad8l Yuf €& ad i n
the respective,rectanqul.ar spaces bounded by the bottom franme nmenber 26,

si de frampé negﬁggsé%'fgg rﬁtc?ngtFéi‘l’rﬂgeaﬁd seahdng nstitin 169 f6rsseafimgh in
detail in theefgseam iEgChngash Afi8 Q10 prises a top frame menber
150, bottonlfra%e e eVIEQZ?hgng %alfﬂbpnéfdg°?r€ﬁﬁ§ﬁﬂ&ﬁﬂéPg 484, ext ending

al ong the periphery of Pokatpaned Sfwbdiakaeehs o tRgho Lt
general ly rectangul ar shape. Preferably, 1t he pan&@%ﬁ@g Fﬁéb%i)e 4al?|"g bot-
wi ndow sect i ohoWf zame Fanberol6 cof arhed wihdes. uRft W, the midd1&SraEER0 Pon-
FIG 3, the togifrane menber 150 of each sash 148 is acconmodated in the

doynvar di y opkhl $fadd 11580497 el byl OZhe ent ettier wall 304, Thep twpl If r6E and

rerber 150 CORPEIGPRATD HOR Th Ot k] 500 L ek b e gor

Lﬁgéfggglg;og€g§5t%5p§60389”@6 éﬂﬁy?aiyTQEeﬁfﬂf”ﬂéFiﬂﬁ%khl1g§pdTidr?%% %ang-

- ing the lower peripheral portions of the panels 34. The bottom

wall 108 is also recessed along 1ts exterior edge to provide a
downwardly open space 112. This space has mounted therein inter-

15 ior and exterior sealing strips 114 and 116 and a top sealing
strip 118.

Reference is directed to FIGS. 4 and 5 for the cross
sectional configuration of the pair of side frame mémbers 28 of
the window unit W. Each side frame member.28 has an inner wall

20 120 and outer wall 122 interengéged and fastened together as by
screws 124. The outer wall 122 defines an interiorly open groove
126 and an exteriorly open groove 128. 'Thé exteriorly open groove
128 has engaged therein a stuffing strip 130, FIG;.4, extending
between top frame member 24 and middle rail 30. That portion of

25 the inngr wall 120 which extends between bottom frame member 26
and middle rail 30 is further adapted to carry a sealihg strip 132
directed exteriorly as shown inFIG. 5.

As shown in FIG. 4, the upper mullion 32 of the window

unit W is hollow and approximately rectangular in cross section.

30 It includes an exterior wall 134 having defined therein a pair of



for engaging a stuffing strip 164 directed exteriorly. An appro- ximately
Tecunbent U shaped flange 166 is fornmed integral with the exterior wall 158
and extends generally exteriorly therefrom Further the top frane nenber

150 ~of h sash 148 is provided with 30 a pair of hinges 168 by which it

is muntéd to the one of the side ~=-12- frane nenbers 28 and the |ower .
mul lion 36 for the swinging notion of the sash 148 about a horizontal axis.
The- hinges 168 is allowed to slide vertically along the side franme nmenber
28. The bot¥HARUINETRRNSE AT 2NFagdRghreaReCUE FEuffling Strins sl3ith the

teriorly and up 90 .def Lned by, the bott f b 26
of the wi ndow unr ¢ PSR TR eRdonghothe WAdUHRLEE Lh SaArerifor
wal I 170, extgrisor W@: Lo Pisd OO nlt BREH r VB dmel A8 %HﬁdPQ{QP{BPrfr% Ler

wal | 176. The top wall 174 defines an upwardly or 1 nwardly opéen gap I78

along its eeribonthlOf kolpbow, Textangeladrcyedd seez ibas EndoyFwEI joined
extensi on 180 conseal - 'ing the gap between the bottom franme nenber 26 of
t he wi ndow tAgathgrandAt pemnarp waldnd 4defbening tife tioundader betwepmns xarediak

unit S. The botto |1 176 carries a_seali strip 182 of approxi mately
V- shaped cr%ﬁ£¥9§egbpgﬁ"ﬁeﬁ§ﬁ%ﬂH?f g%PeﬁHFﬂﬁsg%ﬁhﬁbﬁﬁﬁf PRePUbYIRA exyen-

The pair of.si.defpa iPe S .0 8 o] een in FlLG, 5,
each conpri%igy%a%4fn?§?€§r vwﬁ%nﬁiéﬂ,ngggg?gﬁfgeﬁ%%'fgg,gpﬁ%%¥n%w3Isef.épgand
outer wall $k8Gp alsls.j oi ned into ap- proximately rectangular cross sectional..
shape. The exterior wall 186 has a stuffing strip 192 attached thereto. 20/
The panel 38 of eachTbasheflst@®rnvas numerbbdwes8 niar Jillesl. 8dgrd pdrgemmradngaged

in the gap 178 defi ned bg'%ge bottom frame nmenber 152 and its .upper and

| at er al THarfthnR BRigeoH PR ndngedn 1T] step s@shese S the Apenableeindew sedtagnstri p

164 on the ypp ¢ t3TC, FdBw unit W, These sashes 148 are openably received
in the respéétiﬁe rectangular spéces bounded by the bottom frame
member 26, sidé.frame members 28,.midd1e_rail 30, and lower mul-
iion 36_set fdrth in detail in the foregoing. Each sash 148 com-

15 prises é-top frame member 150; bottom frame member 152, and pair
qf side frame membe;s 154, extending along the periphery of the
panei 38 and joined to oné another into generally rectangular
.shape. Prefefably. ;he ﬁanels 38 of the openable window section
W2 are panes of colored glass.

20 | | As seen in FIG. 3, the top frame member 150 of each sash
148 is accommodéted in the_downwardly open space 112 defined By
the middle rail 30. The top frame member 150 comprises an inter-
ior wall 156, exterior wall 158, top or inner wall 160 and bottom
or outer wall 162, combined into approximately rectangular cross

2s sectional shabe. The exterior_wall 158 defines an undercut groove
for engaging a siuffing strip 164 directed exteriorly. An appro-
ximately ;ecumbent U shaped flange 166 is formed integral with the
exterior_wall 158 and extends generally exteriorly therefrom.
Further the yop.frame member 150_qf each sash 148 is provided with

30 a pair of hinges 168 by which it is mounted to the one of the side



ber 150 and agai nst the stuffing strip 192 on the side franme ne 5 ber
154. Further, the panel 38 is secured_t,g the exterior wall 158 fl ange
166 of the top frame menber 150 and to the exterior walls 186 of the sjde

%

frame nenbers 154 by neans of a relatively rigid adhesive such as a - *{
stkuctural sEramenesmbeaisans andi tied cddbwatr 1821ion BEGTor ahe Swidging motion
As W |l be noted fromFI G 5, the outer vertical edge 196 of each panel 38 -
is in a copl aficthe csash d48nabaut he tt%tléPF‘GFl axigg- hingesoBShfisped lewed
the side frane The i,nner, vertical edge

200 of each 5gn€fn%&;“%5%158232355%%$ s%&Fe¥%3T?1%ﬁ%?%% 48re of the Iomer

nul lion 36 with respecfhel §oktdm! £ HemBed TENSEPLach sash 48 n
bei ng the construction of the openable w ndow sec- tion eac

unit W eachfseshinl 4heneaterbothe drd wpivarday esped oﬁf;ﬁ:epesl aeﬁmdefuynemean
encl osed upper space 202 (Fl G :? between its top frame menber 150 and the
mddl e rai|l Bottimifiramg meshennit off the winflowcenitobr Jpackoptam (ﬂma@e 3)

bet ts 10 bott nb 152 dth m f

Che i n- | dowRORTE? Vi o SOBHE L SEBCRT i eZ3AEevabb L 19 G oxp TRBF VLT M of OPt s
de f 28 d

side frame ”Gbe‘xE]x%exl%ﬂ”%Q“e 18% ddi& o ggsﬁ?%%@‘i% TRE {nﬁg Wi 8

unit W and anot encl osSed’si space be- tween t ot her

its side fragefifedeimns upwérany 6he1ﬂmauyrwben Igap 178 3%oRf the awuiqwrumt
W The side space 206 conmuni cates with atnosphere by way of an air
passagewdy 2¢dgé or riié‘@ lextargap wWillbdiMiebast Acdewnwaridoexnehsidsol&f comseol -
the side frape nqpb 54 of the sash 148 and the exteriqr edge of the
outer wal | 1588 ofN§ [§&Ps PEEWE P11l SRS LM ET BRE R rn&émPﬁaneVV¥ﬂﬁ?“bV"ét

838632 bet wegn, 20 {i° toB! BLhRE ReHHe¥°G020¢ Ohe MudANThg3Op MNerd N GunYE! &1 OF

The bottom wall 176 carries a sealing strip 182 of approximately
V-shaped cross section generally extending downwardly therefrom.

15 The pair of side frame members 154 of each sash 148,
both seen in FIG. 5, each comprises an interior wall 184, exterior
wall 186, inner wall 188, and outer wall 190, all joined into ap-
proximately rectangular cross sectional shape. The exterior wall
186 has a stuffing strip 192 attached thereto.

20 The panel 38 of each sash 148 has its lower marginal
edge portion engaged in the gap 178 defingd by the bottom frame
member 152 and its upper and lateral marginal edge portions held
respectively against the stuffing strip 164 on the top frame mem-
ber 150 and against the stuffing strip 192 on the side frame mem-.

25 ber 154. Further, the panel 38 is secured to the exterior wall
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
rigid adhesive such as a structural silicone sealant indicated at
194 in FIGS 3 and S.

3o | As will be noted from FIG. 5, the outer vertical edge

196 of each panel 38 is in a coplaner relation with the exterior



the outer wall 122 of the side frame nenber 28. The other side space 208

aso communi cates with atnosphere by way of an air pas- sageway 214 forned

by a S3 between the exterior wall 186 of the other side frame nenber
154-0 he sash 148 and the exterior =28 frane 140 of the lower mullion 36

of the w ndow unit Wand by a gap S4 between the interior surface ?12_of ~
the panel 38 and the exterior frame 140 of the lower nullion 36. As wll be

seen from HuBfase B8 sfadbnepfStthiepsi8a DranidendmdictraneBr afret W& PRIdokd 2n 9

each sash 148 is bent at the mddle 300f its transverse di nension. Wen the

sash 148 i ¥c| d8edinnpe vertgicalgledgngl el pbredain p@h@loﬁStlhvle 'grg@du%em?btbp
182 is held ,aqgainst the exterjor ed 218 of the outer wa of the
botton1fraﬁ§j%§ﬁgér1§6t ) T#égkﬁ ﬁ%ogﬁgaiﬂwﬁﬁ mpLlilons 3Pt wéth Mﬁ%g:é?ﬁrcfag?
148 is clo ' r iof S held against the sealing strip _

on the bot?gﬁwfpgﬁggnggﬁﬁﬁgﬁﬂy'of the wi ndow unit W the sealing strip 114

(FIG 3)% on the ni ddSeck @idin) the tbRsWHICOWLIYE tXe bPenSERA WG dSW g?ﬁlsz

(FIG 5) on one of the side frane nenbers 28 of the w ndow unit, and _é
seal i ng st rtilgn1 @ ¢F| eaclp)windowheniowds eadH isash36468f whéve i) thiendawugpit .

Al'l these sealing strips are joined into a single continous sealing strip.
As may havé'aﬁégngégéﬁ Fﬁﬁﬁttil‘?@ f8fénes mn enrd ossdePRar nanmeB02p4EES. 2B,

Vor bover, SURRSITnLC aar g 2atr PAEveR F4 A, BNITSAHS whhT I oF ke nuous

as af or esaiwdndbheuh {8, EMACIodEl. 1dwer APhchO408f (PRGN %@%‘éggfggige i

hel d both air and watertightly against the surroundi ng Tr e . ;
28, 30 apdbsGtom fhamevimedderudise. ahd tlse HoxxoMOFEWRE thHombdyr BNRECEheNw L h

t he open- %ble wi, ndow section W2 of the wi ndow unit Wthat the panels 38 of

ow unit W, an enclosed side space 206 (FIG. 5) between one of its
side frame members 154 and one of the side frame members 28 of the
window unit W, and ahothet enclosed side spacé 208 (FIG. 5) be-
tween the other of its side frame members 154 and the lower mul-
15 lion 36 of the window unit W. The side space 206 communicates
with atmosphere by way of an air passageway 210 formed by'a gap S1
between the exterior 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 unit W and by a gap S2 between
20 the interior surface 212 of the'panel 38 and the exterior edge of
the outer wall 122 of the side frame member 28. The 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 member 154 of the sash 148 and the exterior
25 frame 140 of the lower muliion 36 of the window.unit W and by a
gap S4 between the interior surface 212 of the panel 38 and 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

30 of its transverse dimension. When the.sash'148 is closed, the

;;



20 the sashes 148 substantially cover the side franme nmenbers 28 and | ower
mul li-on 36 of the wi ndow unit and further conceal the ex-_g4&rior ends of
t.he air passageways 210 and 214 | eadi ngito-t he en- cIoseQ§§3=ces 206 and
208 respectively. The exterior appearance of the curtain Wall assenbly 20
i sitHus enhanced aesthetically. 25 An additional- advantage of the above
descri bed consfdeyqt iaq e I 1ndow section W2 is that the top
-and side edges of the@égae#éyﬁﬁyﬁa?ggnggwﬁQﬁ)7? itd8y SEtpPoti%ed s deldhagaihey
are not to eadid exbeeakrfsdss 318" 3k | - g¥ent qf an earthquake.
It will also be appreciat edo)IgEt hat theegﬁg@ rgiwtsa?gl ﬁgo?%i@'ﬁe g’fé'th“ framgo
seal i ng stripreM2eTf dAcef orhe asindowasash dfj p. We will now go back to the
description of the fix§d,l\t/¥' % dow section WL of the window unit W wth
reference directed to Dottt EMEShes. apkem eachs sakhutd8 ated losel, Git 3, £ £a6h

of the pajr qgfs pangls f e _fixed window section WL has its top and
bottom 5 peri phera a’sléjos&t itégssgﬁgh'b%cftir Dt 36 §Biwetion spenbgapomCE tame
the top frammembabe?6 2¢F amd winkibe rdl P ap 110 .in_the mddle rai
30. Further, t(ﬁls seen in FIG 4 the ;\?é‘?’a?éhrgrargg?ﬂ]ar?g porTiP; 14As (BEG eabh on
‘panel 34 aretRelBiddls rratilt B0 of uflé Mgindowi Bni80y oM fi st he_side franme
menbers 28 a?gﬁggagnst one of the stuffing 10 strf%g%f%élgg ?ﬁ%l% r

mul lion 32. ) &% rde A thha idsofranz onentndr 8 oFaBRE Ffnddie Jndit her
220 of aone of the side frame nmenbers 28, on

secured to t rd qn swal |

botl si des o?ﬁctiﬁeéﬁegtgtf%flil\ﬁg SEFIR W0 (FdRd £ emethextlomeor mudl 1o 36 off the
upper mnulibi owiddowYunTRANS A i of relatively |lowelasticity is
such as a st rbct ural sili cgﬁeﬂgbe%dta}%t%l;{ﬁﬁi LHLRP &Feodoingd iRt fsingdn

al so from Fl @nuinause seal éng veyripcal edge 224 of each panel 34 is in a
coplanar relation with the outer surface 226 of one of the side frane

menmbers 28. The i nner A§eRay -have been seen from the foregoing, the noted en-
closed spaces 202, 204, 206 and 208 around each sash 148 are at

| atmospheric pressure. Moreover, since the sealing strips 96, 114,

15 132 and 146 are continuous as aforesaid, the frame members 150,
152 and 154 of each sash 148 can be held both air and watertightly
against the surrounding frame members 26, 28, 30 and 36 of thé
window unit. It is also noteworthy in connection with the open-
able window section W2 of the window unit W that the panels 38 of

20 the sashes 148 substantially cover the side frame members 28 and
lower mullion 36 of the window unit.and'further conceal the 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 a;sembly 20 is thus enhanced aesthetically.

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

30 sealing strip 182 functions as a water drip.



cal edge 228 of each panel 34 is |ocated approximtely centrally 20 of the
upper mullion 32 with respect to its side to side trans- verse di nension.
The opposed inner vertical edges 228 of the pair. of panels 34, as well as

the op
wi ndow
such as

a-

d outer vertical edges 224-ot5 the panels 34 of the neighboring
ts W are joined by an adhesive of relatively high elasticity -
silicone sealant, .25 indicated at 230. Seen at. 232 is a backing

strip of elastic materf&¥ddcRo¥s8epRige 9 Itlhlenﬂeﬁﬁé%‘b’s@'b o khged Lhgd t hin-

exterior wall, 13 uppRe I Rg of .stuffi strips 136
t her eon, anddtoéeé%d%egsﬂp\?el %gohﬁ‘é“ﬂ)&mﬁlurﬁ;ltstr’l P Egzr%%erv&ce[ glqb?@&@ﬁt“
contact of thgtAJRESS Ve 9@ aNS RS2 PN\serdR e 4 £AGH B0 eUph %rf th %_Ff'lts
li ke the panels 38 of the openabl e wi ndow section W2, the panels ﬁ

fi xed wi ndowpaeel$ o¥¥ WE. slhlesifaneda\lri:ydoomaliohhulplau s oje ahdabBrtom
menbers 28 and the upper mullion 32 for the enhancenent of the aesthetic
appeal &f thBeEHP'[‘%ﬁanl WQrtigns gageaged \imahesdawaverd niapenTigeps BAndn ethe

S of th | ik truct
Unat “the desEpPot Tl dietBias 21oFR.e Fhelibdrafxconem s WD Ul Ebpchiddle

Cpanar o uni FobF 52 dAet. (B8, SO0 F TG bt oRh L Th o R BRRRE PO

spandrel uni tibnsospréaxhs pahelt p drameldcalaindd, chotStuPLingmee FEpLEI0 4
pair of side franme menbers 44, and nullion 46, as well as the pair of

‘panel s 48 andnpa¢¥ e ﬁéﬁﬁaéremy menrbars 36 sup ag&imsy teek of the Stafiing ‘\)

spandr el

menbers.

FIG 7.

W have |It§|trat din furt
frane néHber§chp%I
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tail the top 40 and bottom 42
SMafidet RRPET qu! kﬁflrléﬁesﬁenbg?%ﬂ%ﬁfaﬁumﬁﬂhnﬂ% oY -

tions of each panel 34 are further secured to the exterior wall
220 of one of the side frame members 28, on both sides of the
stuffing stripl130, and to the exteridr wall 134 of the upper
mullion 32 by means of an adhesive of relatively low elasticity
such as a structural silicone sealant indicated at 222.

As will be seen also from FIG. 4, the outer vertical
edge 224 of each panel 34 is in a coplanar relation with £he outer
surface 226 of one of the side frame members 28. The inner verti-
cal edge 228 of each panel 34 is located approximately centrally ;;;
of the upper mullion 32 with respect to its side to side trahs-
verse dimension. The opposed'inner vertical edges 228 of the pair
of panels 34, as well as the opposed outer vertical edges 224 of
the panels 34 of the neighboring window units W, are joined by an
adhesive of relatively high elasticity such as a-silicone sealant
indicated at 230. Seen at 232 is a backing strip of elastic
material such as sponge filiing'thé space bounded by the exterior
wall 134 of the upper mullion 32, the pair of stuffing strips 136
thereon, and the adhesive 230. The backing strip 232 serves to

prevent contact of the adhesive regions’ 222 and 230 with each

other.

<
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The top frame nmenber 40 of the spandrel unit S conprises an interior wall
234, exterior wall 236, upper or outer wall 238, 20 and wer or inner
wal | 240, joined into approxi mately rectangul ar cross s onal shape. The
outer wall 238 has an undercut groove 242 defined therein to receive &%
seating strip 244 directed out- wardly therefromfor sealing engagenent
with the aforesaid almus,nttke98h@mdned sha8t o fKarsy enabDer w2hded S ion
overlying window unit 25 W ‘The outer wall 238 is further stepped to
provi de a cYemetheqmnslisgdl 9fi vherfixedy wdhdowesesttion ¥l sabst HBGialllye

inner wall 240 is recessed along,its exterior edge to provide a downwardly
or in- wardf9nepdh ‘gberipﬁ’fér af Ejg‘b‘" Zfésfsmien“‘ﬁﬂpﬁﬁst?ﬁeraé'dat"'éee‘h@%’édmtlﬂéwpﬁ

1 7- per pegjph I i of « t.he, 48._The i nne | 240 has .an
interior ext%g?ls?%% eZIQ%rn:cee@rgnﬁﬁaﬁ n%% %%gghgﬁ gracp aglr %gvéhgg ul(')ﬁoae]rﬂ H’&il
interiordy. adsepthDMe0l so in FIG 6, the bottom frame nenber 42 of 5 the
spandrel unit S conprises an interior wall 254, exterior wall 256, upper or
inner wall 258, and |ower or outer.wall 260, also conbined into

approxi mately rectangul ar cross sectjonal shape. The interior wall 254 has
an upward or inward extension 262 dePi@RdrehgUsktsinder cut groove 264 opening
interiorly. The inner wall 258 10 defines along its exterior edge a

peri pheral gap 266 opening in- wardly for receiving the | ower peripheral

portions of the panelthed8padéife PXinftis0s ¥Rl the X3S ndwd PYNY I hily 94t wpgd
ext€ensi on 268 covering thg gap betmegn t he botton1frgng menber 42ybgﬁtﬁg£

span- drel abs¢ &F driket kensopudviome enbrat 2¢hefddsee ipoden | of ngherapgwes S
unit W The outer wall 260 defines along its interior edge an undercut
groove 270 £® egpft thesethery. sie willioreder udincigadhy vadekait 6wan The
top frang ”?Qpeﬁeé%%f%% %QECPP§%¥JQ”0?Qowgngggéesentative spandrel unit S.

As has bgén stated in connection with FIGS. 1 and 2, the
spandrel unit S comprises the top frame member 40, bottom frame
member 42, pair of side frame mgmbers-44; and mullioh 46, as well
as the pair of panels 48 and pair of refractory boards 50 sup-

15 ported 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 comprises
an interior wall 234, exterior wall 236, upper or outer wall 238,

20 ‘and lower or inner wall 240, joined into approximately rectangular
cross sectional shape. The outer wall 238 has an undercut groove
242 defined therein to receive a sealing strip 244 directed out-
wardly therefrom for sealing engagement with the aforesaid abut-
ment 98 on the bottom frame member 26 of the overlying window unit

25 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 recessed along its exterior edge to provide a downwardly or in-

wardly open peripheral gap 248 in which thefe are engaged the up-



unit W The outer wall 260 also carries along its exterior edge another
sealing strip 274 of approximately V shaped cross section 20 for sealing
engage t wwth the corner 76 of the underlying wi ndow unit top frame

menber . Wth reference to FIG 7 thg pair of side frame nenbers 44 of

t he spandrel unit S each conprise an interior flange 276, exterior flange
278, and web 280 joining the flanges 276 and 278. 25 The interior flange

276 "defines an undercut groove 282 opening in- teriorly. The exterior

fl ange 278 pésatdphesslapothtiene il gheovanehgatd ng Thesdanernyaki riy has
directed exterjorly and is furt%{ fornmed integral witt& an L sha edezd#ange
286. The wedh 2HY &fdOnELtaNF PR A0 hedBIBAE 108 ot F 3B dERGHEI BEPY'S ng
strip 290 whjch, 30 .i Iy ed outwardly into sealing contact with a
simlar sea?ée?llgmgo lsnt%re?ﬁggg%' of the adjoining spandrel unit S. As shown

also in FIG 7, the mgl khewn48l$d {hFIsRasdr the WYttoh TERE AeAbSN 4 NtogT i OF
flange 292, exterior frame portion 294 of hollow, rectangular cross

secti org anthevspa@idelouningStémnErisesi aneinver idmmpd 12334anexexr or orall
frame portion 294. The exterior _wall 298 of the exterior frfng ortion 294
has a pair &¥6 urthPeduPTgiBBeEsvakk 498y @REr bP¥eE P AULPTavphir489: A4F% i ng
strips 300. Each nel 48 of the spandrel uni has it and | ower

peri pher al %%Wq{’irber[‘)lﬁ 1@&8&168&’?’&%%% yvé'lefltf‘ﬂg?%%lszca sszig.cg%ﬁéb in the
top frame rpgbesn Al 1300yRo1t 991 THAMRNTRRREEd48r AiwaiRCRxtBnELon F52 RUHiRer -
as depicted in FIG 7, the opposite lateral marginal Dortions of each nanel
48 are hel diggaimindelreust gtdbovie 264 igpeAB4goinvewi oxfl yt.he Thedénte analite2isdr s
44 and agai nst one of the stuffing strips 300 on the nullion 46. FIG 7

furt her1a nadef e caloast hhs exeerinreesigenar BPRlPhaxRL iSoRs 26 eRehifmia- 48

are se- Cur&i&&f§tgy% %é%ggbgﬁgféf§“¥%&%¥8pg;igggré¥ &JF%i%hgeo§r€ﬁg JE%e %rs
48. The exterior wall 256 has a downward or outward extension 268
covering the gap between the bottom frame member 42 of the span-
drel unit S and the top frame member 24 of the underlying window
1s unit W. The outer wall 260 defines along its interior edge an
undercut groove 270 to support a sealing strip 272 for sealing en-
gagement with the top frame member 24 of the underlying window
unit W. The outer wall 260 also carries along its exterior edge
another sealing strip 274 of approximately V shaped cross section
20 for sealing engagement with the corner 76 of the underlying window
unit top frame member 24.
With reference to FIG. 7 the ﬁair of side frame members
44 of the spandrel unit S each comprise an interior flangé_276.
-exterior flange 278, and web 280 joining the flanges 276 and 278.
2s 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 280 defines
. a further undercut groove 288 engaging a sealing strip 290 which

30 1is directed outwardly into sealing contact with a similar sealing

*



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. 20 Mounted to the_fjzame nenbers 40. 42, 44 a%§P46?§g
the_snandrel unijt S as set forth above, each panel 48 has its ou e
vektical edge 304. FIG 7, flush with the outernost surface 306 of one of

the side frafer erfd 9f42heTadjo imiorg sorhideal @dge 308 of each panel 48
lies approximately centrally of the mullion 46 wi-th 25 respect to its side
to side transverse di mEnshewn 2hsp igpFdSed7i nthevaruladges 4808 Ofhd Q‘iaﬁaEEIOf
panel s 48 arg, pongde ; h, other Ry an_adhesive 310 of relatively hig
el asticity. A backi %8152,[1??% ﬁzu}e)tfer [5’6ngéa'i‘)$e 149 eixasrier nftame plorpiexent s
t he contact 294 tdfe halllbps §gcggyy%§i¥e 310 with each other. 30
Thus, in each sp%ndrgll unit S too. t Eggéi é?m:(c)kfl°|5'aln@f‘ web 4496 jednangi bhe y
conceal 5 he PHiarier £laesé r20% amdneresrfidr ahreh i bi 09 £+6 make the
exterior apeggﬁagég o% the curtain wall as- senb??gggbgt rgbtﬁ®§.effeﬁ}?4
al so be apprecia Phathe £4t e5inel fnenegwrtionugper hagich |l 18+ Qlf Hﬁﬂgfagﬂ
and 46

portions not I gl to 5 . tached to the frane nenbers 40,
and nerely hgafts?giqteé ?%ﬁ/learle@cﬁ?rreégt FAGCHIT Y e P84Tt ofn v mesheip42309 A

bearing bl ocks seen agachl4dndiF ..whe panels 48 will therefore not
easily breali as in the evg)r?tn%of hgnoga? %qsfﬂg.reipﬁﬁh? el hasi i tRetPdOr coment
10 ower Agebixtteridll potrk abRd diydde@ r8 ndr unit Sis

priavi ded Wi th _a reinforcing frane, gerglheréael I;f égg?gﬁé d lglg,k’eaFgD?a%fednd
interioffy §POthd the Fomr fmemeonpmbet i taind Bﬁﬂf@tﬁaét%ﬂeoﬂeﬂgfrb?ﬂ o0 42

and side 44, rapE anbﬁgs. Each spandrel unit re- inforcing fTrane
conprises a top feihfor&irhlefr afe drAfiserd3is, FI6. 7 batieonppes if&r Lt 4fir ame

menber 320, mapei Pl 'oo¥t 18h9€o F eL IR SN 48 are held against the stuffing

strip 284 on one_of the side frame members 44 and against one of

the stuffing strips 300 on the mullion 46. FIG. 7 further indi-
1S cates that the lateral marginal portions of each panel 48 are se-
cured tp the exterior flange 278 of one of the side frame members
f4 and to the exterior wall 298 of the mhllion 46 by an adsesive
of relatively low elasticity such as a structural silicone sealant
indicated at 302.

Mounted to the frame members 40.-42. 44 and 46 of the
snandrel unit S as set forth above, each panel 48 has its outer
vertical edge 304, FIG. 7, flush with the outermost surface 306 of
one of the side frame members 44. The inner vertical edge 308 of
each panel 48 lies aoproximately centrally of the mullion 46 with
25 respect to its side to side transverse dimension. The opposed in-

ner edges 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 contact of the

strips of adhesives 302 and 310 with each other.

30 Thus, in each spandrel unit S. too, the pair of panels



frame menbers 322, all conbined into rectangul ar arrangenent. Al the

et nforcing frame nenbers 318, 320 and 322 are preferably nade of steel and

o Wa

{ﬁﬁictioned, opening interiorly. The top 318 and bottom 32[err}
rei nforgghg frame nenbers are both shown on an en- 20 | arged .,scale in

FIG 6, and the pair of side reinforéﬂﬁg'frane menbers 322 in FIG 7. Wthi

reference to FIG 6 the top reinforcing frame nem ber 318 is secured to

the top frame nmenber 40 of the spandrel unit S by bolts 324 having their

heads engagefg'fglb.tsggnﬁgﬂ d”t%ongé O\Re2Bair ¢5%idel EFaRel heibérs fOaHdGhe
|

frame nmenber Secur 0 the spandrel unit bottom frame menber 42 by

bolts 326 hq,\qquohhabr thendlice aflpn@ad eiriot heppeaieret ofr abeec@briain twaiill Rs-
also be seen fromFIG 7 that the pair of side reinforcing frane nenbers

322 - 20- semblyeCor etitractine s edpevilieatparhn APDFsiciasPdethd hrkAGH PIBLL
44 by bolts 328 having their. heads .engaged in fhe undercut grQoves. . S
wi |1~ be undet&thasd itsoHPREE ]@ftelfF%Sgaﬁghlhﬁ{ Qﬁ“&““s Qééhgé)?d’gfgl%% a2

rei nforcing %@r%sg%ggﬁghg@ﬁ%%edbtegggaaoshgea@@% dhd2 RS L POnEONEF L owelrh

a bottomnfla rern ci g frame menber 318 and with a top
fl ange 332 Oédéé‘%-eg‘%tih?”bﬁeimé HdértomFrhnhaniemieber2 33Q blaringhajmrks seen
connector 334 1s rivetted or otherw se fastened as at 336 to each_ side
reinforcing 4¢ 23w Man5a6.16. TSP Damedsad8avilBgtharefere: aptr eapi b Auegk

frame nenber 318. An- other L shaped copnector 340 is likewise rivetted or-

ot herwi se f ass eiecthes exen849f 13 LAFRIUAESr o nforcing frame menber 322 and\w

as at 344 to the bottomreinforcing frame nenber 320. The spandrel unit

reinforcing frane 316 is used also for 15 supporting the pair of
refractory boards 50.- As mﬁllsﬁgh&ygyaﬁnit Reinforcement
10 As best illustrated in FIG. 8, each spandrel unit S is

provided with a reinforcing frame, generally deéignated 316, ar-
ranged interiorly of the main frame comprising the aforesaid top
40, bottom 42, and'Side 44 frame members. Each spandrel unit re-
inforcing frame 316 compriseé a top reinforcing frame member 318,
15 bottom reinforcing 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 preferably made\d

of steel and channel sectioned, opening interiorly. The top 318
and bottom 320 reinforcing frame members are both shown on an en-
20 larged scale in FIG. 6, and the pair of side reinforcing frame
members 322 in FIG. 7.
With reference to FIG. 6 the top reinforcing frame mem-
ber 318 is secured to the top frame member 40 of the spandrel unit
S by bolts 324 having their heads eﬁgaged in the undercut groove
25 252, The bottom réinforcing frame member 320 is secured to the
spandrel unit bottom frame member 42 by bolts 326 h#ving their
heads engaged in the undercut groove 264, Iilwiil also be seen

-~ from FIG. 7 that the pair of side reinforcing f:ame members 322



from FI G 6, each refractory board 50 has its upper peripheral portion
engaged between a web 346 of the top reinforcing frame nenber 318 and a

f,l ange 348 fastened to the spandrel unip top frame nenber 40. The Iojg,
peripheral portion of each refractory 20 board 50 is engaged bet we# a
wek 350 of the bottomreinforcing frame nmenber 320 and a flange 352 forned
i ntegral w that@esédigied @bethe Nt d s Judeti QR r. 42.. Further, as shown
in FIG 7, each refractory board b0 has o%ggggrgfgngﬁpéépfegf%W%N@ﬂmbers 44
mar gi nal por t bpriso ry#@8dhbel meerhei rblead5 e fa gt 1&f thBeyuSh | ¥.Q1,.Gi.ng
25 frame nepbers 322 and a flange 356 fasteéned to one o? tﬂg‘:llst;e)aéyggé'les
unit side fraf®®nenbers 44. The other |ateral mar gi nal portion of each

refractory board 50 is gngagﬁg}be%g%en the interior flange 292 and exterior
frame portion 294 of t A CpandteIUNGRITE L AR | f AT g6 stydy of FIGS. 8 anthe,

rei nf or gement §adiprs ildae r 8 PRFCHE & ' M2 50 ..-21 - prises a pair
of vertical reinforci né nenbeéralsnd;?gtarsnge&%é?‘goﬁz% g}ﬁés.lt? %Rﬂf%teE&éﬁsi hnt he
shape of a flatiyttrimigatbneayt twitdk aSbbtPomt FEank B39k s ! £ 00 Ci mber s
358 are screwed or other- wise fastened at 36&%;0 thléfoﬁlkgrtog urf?ﬁgggrg;ng he

outer flangesfzame megBor 031§ madpaiithod soplef razigel G62I 6 {HAMD tEBHDEE $n A2 -
respective- I{. The vertical, reinforcing nenbers 358 serve to inpart a -
tional rigidit f62PRTEIREHASE0 -unfr & shaned coanertar 354 dct irdwet fed aghed

idewise to t ' r el ' fra menbers 322, ar- ranged interiorl
g;wwsspandr&;?leﬁh?tgeSféﬁece}{e\?erqt%i éél 5r_$%ith"f c?raé:?’n larén’b%%‘bf%gnaofneme pteaubany
the seahpng @22t kadj ok s M\@%e@héh€o€dée%dﬁo@91ﬁga§9£§é nﬁe”' (53 F’g@tYMy‘lml be

understood fromFIG 7. Wndow Unit Reinforcenen el ng
coupl ed to t&herobrshkymedwmnnecasr 340 is likewise rivetted or otherwise

fastened as at 342 to each side reinforcing frame member 322 and
as at 344 to the bottom reinforcing frame member 320.
The spandrel unit reinforcing frame 316 is used also for
1s supporting the pair of refractory boards 50. As will be noted
from FIG. 6, each refractory board 50 has its upper peripheral
- portion engaged between 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
20 board 50 is engaged between a web 350 of the bottom reinforcing
frame member 320 and a flange 352 formed inteéral 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
portions engaged between a web 354 of one of the side reinforcing
25 frame members 322 and a_flange_356 fastened to one of the spandrel
unit side frame members 44. The other laﬁeral marginél portion of
each refractory board 50 is engaged between the interior flange
292 and exterior frame portion 294 of the spandrel unit mullion

46.

30 The reinforcements for the spandrel unit S further com-



cordance with our invention, the window units Ware also in need is of
effective reinforcenent. Toward this end we provide reinforc- ing studs
364_seeg§§y FIGS. 4, 5, 8, 9 and 10. Each in the formof a flat strip, the |,
rei nfor 0 studs 364 are arranged vertically one between the gpposed outer’
wal | s 122 of the side frame nenbers 28 of each horizontally neighboring <
pai - of wi ndow units W 20 . _As will be observed fromF GS. 4, 5
and 8, each P&imesfdrraify oft y@riégahare infangizg memberye3i8 cdleiny iol boght e

slots 366 for therein, in_vectical r lonaitudinally spaced apart posi-
tions thereoﬁ%%ol ?sa%‘%g'exﬁé‘f t‘ﬁrbhéh&l%@ sPo?%aEGGrﬁlrﬁfe%\’@FWré?‘thrci ng
stud 364 and 1 h o] ' : I.at 2 pai .. .of. opposed
outer walls fggagf e%%éetvsﬁngPahg§%£ﬁ%%{r}§g 2%?1@%1- mgggd‘?ﬁ%eﬁgevveﬁdﬁ/ ﬁﬁﬁ?g’
W Nuts 370 atiseffiséeshenatod60 thethdraadad seidaebseaefw!dut3®8e11hges
bolts 368 with the nuts 370 serve not only to connect the reinforcing studs
364 toshe sPfié of tip paifrr gfesidabee snRgraingt feame miembars t322\V bespatsivé -0

fasten the h rizq&%aHggaﬁg i ning_w ndow units tg _each other. FIGS. 8, 9
and 10 furthe¥ i nthtHEY Z54ALPEF inH membg s 488 3servmsa dapestt addind

dtot i.nf. i ekLs.318 of the t nder|yin
Spandr el - oni LLoREh FETLELS BOrhEdRamrer TRTICSS 1870e & yafticall g eEtldn
secured to tRechehdPng idewiisel @bCtRE éf@a&h m@%&%é%%% bﬁg gz‘ﬁtltaﬁ.ng |

spandrel units S by another pair of L shaped connectors 3 I'rs
recited pair refigednitendrdos 1372  at be sépamirie]l datiai §, i thdatertiked. rdinnsrdihd/
la These connectors are fastened by a bolt 376 to the opposite sur- faces
of each'® ei nPERRERY H3Rudo382taPreYenhotheomeaddngTof the sioipaisr between the

. . : fl f
Connect or S 281l Ruld pARer LA LFTRY, e RS o2 Enbrddod Foh A5, 300 ©

the top rein

Window Unit Reinforcements

Being not directly couﬁled to the floor systems in aﬁ-
cordance with our invention, the window units W are also in need

15 of effective reinforcement. Toward this end we provide reinforc-
ing studs 364 seen in FIGS. 4, 5, 8, 9 énd 10. Each in the form
of a flat strio, the reinforcing studs 364 ére arrénged verticallﬁ:;

one between the ooposed outer walls 122 of the side frame members
28 of each horizontally neighboring pair of window units W.

20 As will be observed from FIGS. 4, 5 and 8, each rein-
forcing stud 364 has a plurality of vertically elongéte slots 366
formed therein in vertically or'longitudinally'spacéd apart posi-
tions thereon. Bolts 368 extend through these slots 366 iﬁ each
reinforcing stud 364 and further thrdugh holes in the $s$ociated

25 pair of opposed outer walls 122 of the side frﬁmé members 28 of
two adjacént window units W. Nuts 370 are fitted one over the
threaded end of each bolt 368. The bolts 368 with the nuts 370

serve not only to connect the reinforcing studs 364 to the side



iy

nei ghboring spandrel units S. It will |ikew se be understood from 15 FI G
9 that the second nair of L shaped connectors 374, one seen. are fasten

by a bolt 382 to the opposite surfaces 8% the rein- forcing stud 364&@t@
top.end, and by bolts 384 to the bottom fl anges 386 of the bottom o
rehnfor0|ng f FaERe NESHY Ooef I k Q0w SREN o yni

It is thus seenaﬁhat eag% ?Slg?o?%¥ﬁ6ﬂ§¥%gQg659hgs |tgﬁ%ppg§|%25%ﬂhé ol ted
to the reinfohotbgordtalias adi6inlng heirdow wRABEr €b dddH SrRewnder|ying the
two wi ndow units Wto which the reinforcing stud is bolted laterally at

368, and to the reinforfdGSi.n§.fPaamd ¥ fumghenoisdegatreeithani ésciovisrinfiorging

the two mﬁndomlzg nitg_in question Preferably, and as shown in FIGS. 4
and 5, each r&FR 1%t lcf'ﬁar?g 1580 %k9M jahd Secysed F9 %{"estt@@ gsvefongmaifiranged
inte- rigrly pimdves sjide ofr 8 WM&&%&F E%; I,énl s W Eth stfud
cover 388 is longitudinally split into

segnents 390 Bnsh&%H conne2BordV3i e pamld Cilﬂls.afofoeérﬁ{ @&%r’&@ H:Qhél thQ%m re-
ri ght hand seg- nent 390 of each stud cover 388 conprises a wal

di sposed in- tefonsing drampemempers A0 of2ﬂheftwnmpwand&anguapandmeieuhﬁ@ﬁes
anar relation therewi th, and anot her

QEFT ggg ben?gfrOXIrg%{ %%a??y?f c#ﬂ%ﬂﬁg FHPBFFEﬁr%ﬂﬁﬂé'ofThﬁer%ﬁﬂ 13¢4 tedwar d
FARTR v e s T e ane S
eri oty of e Rorneaget 2 ﬂa‘S'i‘%“eE? e 3, L&%%O%Ps.%?@??gr-
menber 28 appfasdsratfeeakh reimfaoplngnatudesod ian itthebevtébh, erdd TR BeEst
val | 402 bentpair of connectors 372 are further fastened by bolts 378 to the
top flanges 380 of the top reinforcing frame members 318 of two
~ neighboring spandrel units S. It will likewise be understood from
15 FIG. 9 that the second nair of L shaped connectors 374, one seen.
are fastened by a bolt 382 to the opposite surfacés of the rein-
forcing stud 364 at its top end, and by bolts 384 tﬁ the bottom
flanges 386 of the bottom reinfdrcing frame members 320 of two
_neighbqring spandrel units S.

i_; 20 _ It is thus seen that each reinforcing stud 364 has its
opposite ends bolted to.the'reinforcing frames 316 of the two
spandrel units S underlving the two window units W to which the
reinforcing stud is bolted laterally at 368, and to the reinforc-
ing frames of the two spandrel units overlying the two window

25 units in question.
Preferablv, and as shown in FIGS. 4 and 5, 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-

30 ting segments 390 and 392.



right angularly fromthe interior edge of the wall 400 toward the right

kand - st cover segnent 390. The wall 402 of the left hand stud cover
segnentﬁ§§2 has a tongue 404 engageable in the groove is 398 in the

right haltd stud cover segnent 390, and3an L shaped nounting flange 406 _
di sposed éexteriorly of the tongue 404. The left hand stud cover segnent 39%
is mounted in place by having its mounting flange 406 screwed at 408 to a

fl ange 410 of each rei reipgs . o] hand ud;¢ 1t
20" 2390 i 3 engaged W PRCHSpHER ¥herahlE Lo Rlq IO, cRe B RRY hark Ul
ceiving its ﬁ@@gl@;&% leRchNet 84 0 B3B8 cohipreisidl £anANSs 3988dassoséd Ned
to the top and bottom w ndow stools 82 and 94, FIG 3, of the wi ndow unit

W Connecti operbeteof Shandneér Umlls 120d oW ndew imdaws it side frame mefs
has been nmentioned in conjunction with FLGS. 1 and 2, each spandrel unit S

i s coupl ed tber 8 ARBIOKiAGt a4 Nabiv &P LanBy Fabatipthddieseviiinsansg anpthes

55 and %0 Ar8ethowp e v1e8y gl BT o FRET1ieridt JaR1BE LAY S
connector meggy Of A6 WaeN 188€ M aPEN R Vet Segfichd My20verhyi Qa1 W SrPWe -

unit Wconprises three horizontally spaced apart, L shaped connectors 412

each bolted ginddd tgrdove BOP Slong fisanuee380dgé dépwosiae taentefcimand rane
menber 318 of the spandrel unit S. Each connector 412 is further fastened
to the bottosthd asuveresegmens 392t helheydeifgi handi selsdy qavier BeBPeRt p3td 416
hav- ing its_head engaged . in the ugﬂercut groov§e92gdefiﬁ§d y éhe:in- N/
terior wall BAK@fishEHPIASHSufiYe t400mdd Bfgefrehbet’ o f 8.nﬁ Bttt Heans
60 betngen eagh SPANK®Elndhbxd PHuduniRISTHY! PRadd HedBe1 2B Yhbi&EMaR-
conprises thr hor1 zontal'l y .

ly in a coplanar rélation therewith, and another wall 402 bent

right angularly from the interior edge of the wall 400 toward the

right hand stud cover segment 390. The wall 402 of the left hand

stud cover segment 392 has a tongue 404 engageable in the groove
15 398 in the right hand stud cover'segment 390, and an L shaped

mounting flange 406 disposed exteriorly of the tongue 404. _

Theiléft hand stud cover éegmeﬁt 392 is mounted in place

by having its mounting flange 406 screwed at 408 to a flange 410

- of each reinforcing stud 364. The right hand stud cover segment
20 390 is engaged'with the left hand stud cover segment 392 by re-

ceiving its tongue'404 in the grodve 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

25 - As has been méntioned in cdnjunction with FIGS. 1 and 2,
' each spandrel unit S is coupled to the overlyiﬂg'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




—an

spaced apart, L shaped connectors 418 each bolted at 420 to the bottom
flange 386 of the spandrel unit bottomasetnforcing . frame nmenber 320. Each
gonnector 418 is further fastened to the top 15 frame menber 24 o§ithe
underlying window unit Wby a bolt 422 hav- ing its head engaged i e

undercut groove 74 defjne in; tericor wall 62 of the wi ndow unit top
frame nmenber. g§53&%$e‘$éﬁnﬁt q%/bhgg‘?hgj NEE 36‘A reconsi deration of FIGS. 1 and

2 will reveal that eachg0connko¥bP meaNd8ebetiPles eacl SpERAPSE! &ifli & gztaﬁ%
F by th g neans” 52,

top of the slab 22 of one floor system t he upper nountin

and to the bothet ovenfy inge wihdbw 22n by W kemboweés "Hrdd M@ riv3Atably $paded ng
firm |y nmounted to the slabs 22, the rows of spandrel units S support the
rows ‘of wi ndo@PaRt t sL \&hapsdeEorree tteHdidneanhi bo liosbratda4dd 26 the wiidrth our

i nventi on. have jdJ ustrated the upper 52 and | ower 54 _nounting neans in
further det ai l?'ﬁgﬁ@ °% tgf" 59P IREEOTORBE W F Mg Melbedo 3dPi BE R RRTdrel

mounting meangp pe g“_tZ'SBa[c‘ﬁT E?ﬁﬂ@@této ﬁlzé;is %u{g%%dfa]ﬁ'enlegc%gdfﬂ%i s‘?ta%"l'iz to

shaped sl ab re- or cenment sul SEcur e

cover and rei ABrah®rmenbielrs 26PPET th&€Xdvar19in@dgendow® Ul i’ & blYa 0oLy ARGy -
connec- tors 426 are bolted at 428 to the slab 22 via the slab reinforce-

ment 424. Eachngohtedtesd 4ngaged uedhfeounderaut ygmomveed2i dgfiined Dy theddn-

reinforcing frane ne rs 322 of two horizontally adjoining spandrel units
S to the slabt8plondagl B4pal hiRreindod LRdM Irttem Trapg Bemberib 430 is

\ovi d trally of h tor 426 f reinf . ir of
D Shapedbracket s 432 ane sENEGET eSS, 8Y, HENARR SRePnaPORET briiddt Sopnd
each connect 0Ehé2bnddraGangO0w i RAGE kel 4821 0Rgw ¥ r@’dﬁnptrrigégi E‘hﬁeé‘q{&éllz%%%auy

openi ng upwardly. The upper nounting nmeans 52 further conprise a clevis
spaced apart, L shaped connectors 418 each bolted at 420 to the

bottom flange“386_of the spandrel unit bottom reinforcing frame
member 320. Each connector 418 is further fastened to the top

15 frame member 24 of the underlying window unit W by a bolt 422 hav-
ing its head engaged in the undercut groove 74 defined by the in-

~terior wall 62 of the window unit top frame member.
Spandrel Unit Mounting Means

A reconsidefation of FIGS. 1 and 2 will reveal that each
20 row of spandrel unité S are connected to thé 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. By being firm-
ly mounted to the slabs 22, the rows of spandrel units S support
the rows of window units W connected therebetween in accordance
25 with our invention. We have illustrated the upper 52 and lower 54
mounting means in further detail in FIGS. 7, 8, 11 and 12.
We will first describe the upper mounting means 52 with

reference to FIGS. 7, 8 and 11. Included is an L shaped slab re-



440 engaged in each side reinforcing frame nmenber 322-of the spandrel units

S—+Ar—a—poesi ti on sonmewhat closer to its topend—AH—the devi ses 440—aFe—m———
hori zont alignment and are secured 15 to the spandrel unit side .

rei nfor g frame nenbers 322 by the sane bolts 328 fastening these side
reinforcing franme nmenbers to the spantfel unit side frame nenbers 44, and «J
by the sanme bolts 360 fastening the spandrel unit vertical reinforting

menbers 358 to the side ., ,reinforcing fra menpers, Each clevis 440 rigidly
S 20 paRFSTattati ddteSuThabIY s 4P LROSSLabAA G ERVERARRG FMN-
zontally a r tQ t { he ,span ni S, A lowfriction
sl eeve 444?§f9$eﬂJoﬁpfte?édggﬁfgt?ggr&fﬁ{g #HEZFFéﬂ?)g %[ t%‘t égagsgr‘:%'érbﬁc_'
Crosspi ececdf2. 4Iares 693ReECEE 478 ¢d Ehd! ¥169NDECHBY (1R TsBSbSPé‘ngZ@%c&?’
units S are slidably engaged in the notches 438 in the brackets 4 rigidly
connect ed ment hi24&l) atfazB. chaetvor f4d6&tisonsel efyes)dlidt 19N coRfect O5gPilRCES
442 are intended to allow both |ongitudinal and angul ar sliding notion of
the crosspfétesreiniarcias: Srane pemhacs: 32339 viwe homizontahlyf adjotnimn. 30
As wll be from.El. 8_.and , J.he Lo unt i - 26 - neans 54
are of |i k%yéé%cﬁtgetlr d‘g‘tlitgn,gsltﬁcfﬁ i?w%a%l Z?Haﬂédwﬁ)}lx%t“&%q'&%%a OB k& at
448 to thezexi®rg or aAe¥ligngzoni o i 5 - i f
brackets 452. C evises 454 aré gﬂg&ﬁé %oﬁgﬂPﬁggggﬁggggﬁﬁrgphﬁ%?¥&€fggpby

rei nforci ngay refreretmfoecefeRt andh pairf aft EnsHapé®iarkeitd 33P0std iKY ted -
adj acent the bottom end thereof. Crosspieces 456 of circular cross secti on\J
rigidy suppotitedobyihenspretand tng p34 igne43hi ofibdachengagedton 26 chéach53

in the brackets 452 via |lowfrjction sleeves 460 of Teflon or the |ike
fittedBHvel FGket é%&s 6Fe€%gmeé therein a notch 438 opening upwardly.

The upper mounting means 52 further comprise a clevis
440 engaged in each side reinforcing frame member 322 of the
spandrel.units S, in a position sdmewhat closer to its top end.
All the clevises 440 are in horizontal alignmen; and are secured
1s to the spandrel unit side reinforcing frame members 322 by the
~same bolts 328 fastening these side reinforéing frame members to
the spandrel unit side frame members 44, and by the same bolts 360
fastening the spandrel unit vertical reinfbrcing members 358 to _
the side reinforcing frame members. Each clevis 440 rigidly sup- ~
20 ports a crosspiece 442 of circular cross section extending hori-
zontally and parallel to the plane of the spandrel units S. A |
low-friction sleeve 444 of Teflon (trademark) or like haterial is
fitted over each cfosspiece 442,
The crosspieces 442 rigidly.conﬁecfed tblthe spandrel
25 - units S are slidably engaged in tﬁe notches 438 in the brackets
432 rigidly connecﬁed to the slab 22. The low-friction sleeves
444 on the crosspieces 442 are intended to allow both longitudinal
and angular sliding motion of the crosspieces relative to the

brackets 432 with a minimum of friction.

30 As will be noted from FIGS. 8 and 12, the lower mounting
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fo . Wth the upper 52 and | ower 54 nounting neans con- structed
as in the foregoing, it will be seen th%':g the crosspieces 442 of the upper
nmounti ng nmeans are engaged in and bottorfed agai nst the notches 438 i‘,_n,--_-\t he

brackets 432, as pictured in FIG 11, thereby bearing the weight r@t‘ﬁé
spandrel units S against the 15 slab 22.  The crosspieces 456 o e | owner
nounti ng meanBe&as h affe obt AdkenepRst Tt Iofgadealndingd fdrapeds coaBgechorhe

b ket 452 t t ent, depi.ct i FI.G 12, |l.ocking thi drel it S
2gainet onty AETELRRRCGOEE P48 h U, AiEeryBF PREpA oMt PRothe slab 2
crosspi eces 4304 24€ 4¥0M8%eh BhiPVEE ¥ M U8hL Cé‘*é%ﬁ{i‘%ﬂ {ggsmgﬁga%%d

nmounti ng neans 52 and 54 coact to nount the spandre

the wi ndow unohé MW cauhesbaddrbbreids didle heiakabe 27@g framthemBRYi ool N2k
sliding notion of the crosspieces 442 and 456 relative to the brackets 432

and 452 i% infayirned sherese, hdri z st idinspddeeemnt thd tdteompandr ehered £ S

Sintheir ovx¢1 cPl anee 25 within limts. Further, K since the crosspieces
442 and 456 aYEPSAPLESSSaAPY Of splEcilan erossaspoblen rigidlyasneparned bndthe

452, these mai| no: rt,s,are_nos. asily br,eak under torsiqnal_ forces that
may be exerte%di%\g\l{)e%e 4§6aﬁ5?e? h‘iﬁq{@' §."£égefi -2’7 r—‘°%‘§?ﬁ§ %@t w8e hhey RERF et
Spandrel Unit g5Vt refekes I , e, o4 he Sl

menbers 28 of %2&%% nlgitc)w%gggc\&&\?vg;ree%veegcﬁkgegreggf)%rgeo;%\gﬁ? ?%gesff’?ﬁn‘;‘ﬁg‘{z{?ﬂ
of U shaped ctloss csessbideas. Each sealing strip 462 5 has a pair of

t hi_ckened opposite |ongitudi nal edges engaged in the interiorly open
grooves 186 defined byWikb blye ctppett 152 and dbéweheS4himmmy imgi mesnslecdnane

menbers 28. Additionally, an adhesive of relatjvely high elasticity such as
a silicone se%"'lré'rﬁtﬁ%olaﬁt dn g’fe4 ego{@8oud s v ]rlgglsff%ofthtaﬁethéi@l’ﬂfoﬁﬂiﬁges

wi ndow unit sjge J¢ QER upper mounting means are engaged in and bottomed

against the notches 438 in the brackets 432, as pictured in FIG.
11, thereby bearing the weight of the spandrel units S against the

1S slab 22. The crosspieces 456 of the lower mounting means 54, on
the other hand, are engaged in the notches 458 in the bracket 452
to an extent depicted in FIG. 12, locking the spandrel units S
against only displacement 6ut of their normal vertical plane.
The crosspisces 450 are however allowed to move vertically, Thus, the

20 mounting means 52 and 54 coact to mount the spandrel units S,
as well as the window units W connected thereto, to the slab
22. ' The longitudinal sliding motion of the crosspieces 442 and
456 relative to the brackets 432 and 452 is intended to allow.
horizontal displacement of the spandrel units S in their own plane

25 within limits. Further, since the crosspieces 442 and 456 are an-
gularly displaceabie relative to tﬁe brackets 432 and 452, these
mating parts are not to easily break under torsional forces that

may be exerted on the spandrel units S.



10 nenbers.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

mat er i re interposed between the flanges 286 of the side frame nmenbers
44 of t nei ghboring spandrel units S. On 15 the exterior side of these
backi ngStrips 468, an adhesive of rel?? atively high elasticity joints at +J

470 the outer side edges 304 of the panels 48 of the nei ghboring spandrel

units S. W have statedsmﬁ h referen to FIG, 6 that each span- drel unit
S has the sealing strip 2% oif 1¥eeh §Indow andespaidoml dmitsand the sealing
strip 272 on its bottomframe nenber 42, and with reference to FIG 7 that
each spandrel unit has the pair of seal- ing strips 290 on its side frane

menbers 44. Al theswiskeate furetidd RD 246. 8720 AWM L8 efbahdenLi cal  make
and are joined to one another into a substantfg‘f]l{/ coﬁ?ib%ﬁgﬁgnsﬁﬁfpsg#e

rect angul af rageamenbersretl of ttdvedmigdakongi t Hew revd facMReaEQAPE | Sh NG Ne
frame menbers 40, .42 and 44) of each spandrel unit S. FIG 13 is a cross
sectional r'8fr 85EHR at%orPfofl 1Shepedarropagsectiqs. 24ach222adnag 296r 1 Fandy
PR R U N DA T CRTERER R R
R R L AT SP R e
b cbRdgBLDN D0 o coRonbibhesold, | ARSI By
el o et e ShonEy o 1 <0 LR SRV B Wt
he outer walls 122 of the neighboring window unit side frame
10 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
the side frame members 44 of the neighboring spandrel units S. On
15 the exterior side of these backing strips 468, an adhesive of rel-
atively high elasti;ity joints at 470 the outer side edges 304 of
the panels 48 of the neighboring spandrel units §. -
We have stated with reference to FIG. 6 that each span-
drel unit S has_thé sealing strip 244 on its top frame member 40
20 and the sealing strip 272_on its bottom frame member 42, and with
reference to FIG. 7 that each spandrel unit has the pair of seal-
ing strips 290 on its side frame members'4ﬁ; All these sealing
strips 244, 272 and 290 are of identical make and are joined to
-one another into a substantially continuous strip of rectangular
25 arrangement extending along the main frame (comprising the frame
members 40, 42 and 44) of each spandrel unit S.
FIG. 13 is a cross sectional representation of the seal-

ing strips 244, 272 and 290. Each sealing strip comprises a hol-

low mounting base 472 to be engaged in the undercut groove 242,



tion has its nmounti ng base 472 engaged in the groove 242 in the 10
spandrel unit top franme nenber 40 as shgwn in FIG 6, the convex 6§?| 478 *
of the sealing strip is pressed against“the abutnent 98 of the over yi-ng
wi ndow unit bottom frane nenber 26. As illus- trated on an enlarged scale

i nuFI'G 14, the t t, 9 i dt h sl.ightl t than that of th
ARV O LR S PR S R s E S A AT M PRSP
SOV SXne by o wOUbagl xR aRa0h e Vb BEnd TP 470°eRERNAIN, gon-

the joint betweeadlpasiay Errdr elchnothé[E forathensades f 4heanddyhBapy elvay

| ying wi ndow unit bottom franme nenber 26. 20 Referring back
to FIG 6, it PRl the Rpingdnghlasehne Bemlbiody sartpslodtas adicopssedwall 478
exteriorly of ,the seal.in tri 44 11h the sealing strip 100 bei ng
proxi maldy mBﬁFVéﬁe?gtq%%%rnagm%bﬁt%td(9 ind Bgel RefARDinag 19AQW hEl | tie sen
angl ed di st al ti | 0 r. 24 f t spapdrel unit
top frame 25 fgﬁﬁe%b%e%ﬂiéfh%kﬂcgﬁc gigedwslﬁgge;'ﬂgfﬁ%%#ues sggﬁsngg }é? iddyex
wi ndow unit bealdm frane nenber 26 and spandrel unit top frame menber 40.
FIG 6 also shows that, nounted to the spandrel unit bottom franme nenber
42, the sealing strip XhBshagsonke ofedling isnsig 784 prasahad ayaivastonfigura-
upwar d extension 70 of the interior wall 62 of the 30 W ndow unit top
frame menber 3497 3% fif S POUPELRE yOTe t4]i2s eggagedigin the Zgogvei p427in thiee

A ST S R S ety s

Lo AL SRty A 8o o e80 S0ROHI, 0

wi || be under ef othte favemlFliGg ¥#indde weal bogtenrf parddGrember 26. As illus-
trated on an enlarged ;cale in FIG. 14, the abutment 98 has a
width slightly greater than that of the convex wall 478 of the

15 sealing strip 244. Accordingly, not only the convex wall 478 but

also the pair of divergent fins 476 of the sealing strip 244 are
pressed against the abutment 98, thereby positively sealing the
joint between each spandrel unit top frame member ;0 and the over-
lying window.unit bo;tom frame member 26.

\ 20 Referring back to FIG. 6, it will be noted that the
sealing strip 100 is disposed exteriorly of the sealing strip 244,
with the sealing strip 100 being proximally mounted to the window
unit bottom frame member.26 and having an angled distal portion
482 held against the corner 246 of the spandrel unit top frame

25 member 40. An enclosed space 484 is thus defined between window
unit bottom frame member 26 and spandrel unit top frame member 40.
FIG. 6 also shows that, mounted to the spandrel unit bottom frame
member 42, the sealing strip 272 has one of its fins 476 pressed

against the upward extension 70 of the interior wall 62 of the

30 window unit top frame member 24. Lying exteriorly of this sealing



on each spandrel unit side frame nenber 44 butts on the sealing strip 290
on the rigg@hboring spandrel unit side frame nenber 44. These butting

seal i ng s&®I ps 290 have their convex walls 478 and | di vergent fins 476
pressed agai nst each other, thereby ggﬁaging a pair of cavities 490

t herebet ween. We have nentioned that the spandrel units S have their panel &
48 joined to one another by the adhesive 470 via the backing strips 468.
There is accordingly de- fined an encl osed space 492 between any two
adj oi ni ng spandipe?725 theunitherSsealing [dtigv@7deen skerspandiredachi s pashon
unit S is sur-.rounded by the upper enclosed space 484 (FIG 6), . |ower

encl osed spicamegeembard 4Faihasol tF a2gkad dictadepospiet¥foheld) egainst Ahe

h | d ' ' .. F Wi || 20
FlG 6. thotBRPEF: Bf Aodeng 1BHPHpb tod oahd F25s Rebben, gt "Rl sbchesedng
496, 1 esPeCLLYek Yyad N8 inbd SONITUBUAIEET ASUDLBACEFAE, 480

and 492 co nifcate wth atnosphere for a nore efrective sealing of the

j oi nt s sbet waeiibéhes B pardivdndoni uai6 woyl framecmembée Bpandrel units and the
wi ndow units W The ex- 25 terior sealing strips 100 and 274 offer an
addi ti onal advant age &8 widdi beangfietstiat firopoFifeonsd. 4d® $ea1488 stkip 290

W Th L he CoPRePash SHAN4TE LuuRdbws Lhe E TS MeBRar ALt H on EBgceeabEng . i n
th i ddl heitat ' i i ol ect e i ar | q
e m dcl e gggﬁgé{% PR he LGN Ubatiadel’ BheE"s £ Frafle xg.gs’%r 44

downwar dl y e corners hése projectin ortions\./

of the exterhgteSHdd it SeailRfigloPr Ayl At Havactheir dGomaixewadlsP578 and
effectively preventing the intrusion of rainwater. Manner of Mounting and
Assenbhage Havetgent niins [4d6i pneséed hagaiumsitaieachab thess arieirgbOcbgating a
pair of cavities 490 therebetween. We have mentioned that the
spandrel units S have their panels 48 joined to one another by the
adﬁesive 470.via the baCking strips 468; lThere is aééordingly de-
fined an enclosed'épa;e 492 between any two édjoining spandrel
15 units S. | | |
It will have been seen that each spandrel unit S is sur-
" rounded by the upper enclosed sﬁace 484 (FIG. 6),_lower enclosed
space 488, and pair of lateral enﬁiosed spaces 492 (FIG. 7). All
these enclosed spaces are continuous. Further, as will be seen
20 from FIG. 6, the exterior sealing strips 100 and 274 have aper-
tures 494 and 496, respectively, through which the continuous en-
cldsed spaces 484, 488 and 492 communicate with atmosphere for a
more effective sealing of the joints between the spandfel'units S
and between the spandrel units and.the window units W. The er
25 terior sealing strips 100 and 274ﬂdffgr ﬁn additional advantage as
their'angled distal pdrtion§ 482 and 486.make contact with the
corner 246 df the spandrel unit top ffame mémbe: 40 and with the
cofner 76 of the window unit top ffame mehber 24, respectively, in
the middle of their transverse dimension and project exteriorly

30 and downwardly beyond the corners 246 and 76. These projecting
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5 the nethod of our invention, the spandrel units S are first nounted
to the slabs 22 of the building, and thg& the wi ndow units Ware cogggyted

bet ween the rows of spandrel units. 1t°1S under- stood that the sp el
uni.ts’ S. inclusive of their reinforcing frames, and the w ndow units Ware
both prefabricated. W will 10 first explain how to nount the

prefabricated spetibm ofniche &idridie sehaPie2<eri shagey; gopnect.ors 426
and 446 of the upper 52 and | ower 54 nounti%gg%%Inslgpegﬁprgggfd§V§H€ﬂ 28

each slab 22 v¥atehdrdpsh eéfeduicyepretadt ongl Heahn@¥LgisH O E%gm %Q?
bolts 428 and 15 448, respectively. As will be noted from FI G5 £1°4nd
12, the L shaped connectors 426 and 446 have slots 498 and 500, respective-

ly, for the passage of the b 8.and 448. Therefore, before tightening
the nuts on the bolts 428 an?’%??ﬁenﬁugﬁ fndoseembiage 426 and 446

may be noved relative to the slab 22 in a direc- 20 tion normal to the
pl ane of the curtain wall assenbly 20 for the adjustnent of their positions

in that direction. Then Féoe thedhstal32ienthA32eakarf 264 L
shaped connectqrs 426 and_ 446 by the bolts 434 and 4%0; rggﬁgc%g?%ggf§.29tby

will alsd be d¢eMfElofrdfnqurcdnvent onl, 1the Ispiantinel 26nits G RPECEPES 426

d 446 h lL.cal d,sl 502 d 504 tivel ?t th
an ave \er ongate ots and , respectively, for e
passage of th\eﬁ%ﬁ%lllttgg %M%%osquﬁ. Zih‘é viete itddldings t arththein the winddetunits

432 and 452 ange agirbe LYS le relative to the slab -31- 1t
seeeephree ol eadiioLall e

i s—nder stood that the clevis t APERLr &} Jidfsecelt 449 under-

456 have al r es@pobechatoie apandrel ages: 915, BR 5 jfarging frame
menbers 322 of the spandrel units S. After bo f?%gf‘{{]?%ﬁg‘éﬁét eh@%%ﬁHMSZ

to the respecfregeﬁ,§H§bé@ecyﬁndow units W are both prefabricated. We will

10 first explain how to mount the prefabricated spandrel units S to

the slabs 22.

The_L shaped connectors 426 and 446 of the upper 52 and
lower 54 mounting means are first fastened to each slab 22 via the
slab reinforcement 424 and slab extension 56 by the bolts 428 and

15 448, respectively. As will be 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, Therefore, before
tightening the nuts on the bolts 428 and 448, the L shaped connec-
tors 426 and 446 may be moved relative to the slab 22 in a direc-
20 tion normal to the plane of the curtain wall assembly 20 for the
adjustment of their positions in that direction.

Then the brackets 432 and 452 are fastened to the L
shaped connectors 426 and 446 by the bolts 434 and 450, respec-
tively. It will also be observed from FIGS. 11 and 12 that the

25 connectors 426 and 446 have vertically elongeted slots 502 and
504, respectively. for the passage of the bolts 434 and 450. The
vertical positions of the brackets 432 and 452 are therefore also

adjustable relative to the slab



nectors 426. and 446 as above, the spandrel units S may be succes- sively
nounted tQ the slab 22 by engaging the crosspieces 442 and 456 in the '
not ches @}3

crosspi e

and 458 in the brackets 432 and 452. res- pectively. The

s 442 and 456 have the lowfriction sleeves 444 and 460 for

sliding engagenment wth the brackets 432 10 and 452. Consequently, the
spandrel units S are readily slidable ﬁorlzontally in their own plane with

respect to
t hat direct
spandrel un
shown in FI
positions o
wi ndow uni t
mounted to

one another for the adjustment of their relative positions in

ion. The ealln tri n e fr 44 .of .t he
its S will néﬁe9%§%ﬁﬁ£%qgégﬁfggtén agé#k§1 ag?hggggﬁg LR the
GodspilRQ GerraRd 454 qrsatv‘“ée'atlrggd{'h@e&r?lnﬂ;dn\f%dh@ﬁ'Z%‘ce§3dn the

e spandre units. Next cones the step of connecting the
§id¥ herintfoeedn hEramwvsnemfba-paMZebf uthé sspantdiratl hayves bken After
the respective slabs 22 in the above descri bed manner. The

g_

wi ndow 20 b.mlitislw\/‘:tl'l@ bzasbens et irapdpiddi bastye b@%ﬂeéééﬂeuboﬁhQW@d daqbs of

the fl oor

t th t b th drel
nits S 1 oM A2 anAUl i3y ORYE - CORRRE ER LS Ps SCBE Rt CHIC AR

seen in FI

het ween ZSGgiﬁe spang un

?o u?lgéjsé'ﬂb_rtzl'ie bGOBRESE 10D e tc 3%83&15.‘99 Uy Sin

he connectors 58 an

the top 31844dihaiHeORb82Re & €438 Qird G 8f LaNEhsEhhadicetd 43Reanpans2 drds-

units S by

the bolts 414 and 420. respectively, and to the bottom 26 and

top 24 frangeoeinedys ofTheherodspicaceamididd SnlysShchand ttheqlewafitiapinn
y. FIGS. 3 and 6 indicate that the 30 conq&a§grs 58 and 6Q _have

respectivel
vertically
416 and 422
adj ustalfl y

‘18

glesnat é4§| 8nd &6 Lor Soging engarement i S9BTRFKE YR 45d t s
e%ﬁegﬁfCtlgﬁgggg? pﬂ? JL %%% QTSuRItér§3g¥e”ggﬂhYP§t§ﬁfﬁﬁﬂﬁ%

horizontally in the1r own plane with respect to one another for
the adjustment of their relative positions in that direction. The
sealing strips 290 on the side frame members 44 of the spandrel
units S will make prover sealing engagement with each other, as
shown in FIG. 7, upon correct adjustment of the relative horizon-
tal positions of the spandrel units.

‘Next comes the step of connecting the window units W be-

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

20

25

30

respective slabs 22 in fhe above described manner. The window
units W to be mounted may previously be placed ﬁpon the slabs of
the floor systems as the window units can be éonhected between the
spandrel units S from within the building.

The L shaned connectors 58 and 60. best seen in FIGS. 3
and 6, are used for the connection of the'win§ow.units W hetween
the ébandrél units S. The connectors'SS and'ﬁo Are fastened to
the top 318 and bottom 320 reinforcing-frame members of the span-
drel units S by the bolts 414 and 420, reSpectively. and to the
bottom 26 and too 24 frame members of the Qindow units S by the
bolts 416 and 422, resnectively. FIGS. 3 and 6 indicate that the

connectors 58 and 60 have vertically elongate slots 506 and 508

are astened to

-



Wi th respect to the spandrel units S. to an extent necessary for pr oper
sealing of the joints therebetween by the interior 5 seal i ng ps 244
and 272 and exterior sealing strips 1Q03and 274. Then, as illustrated tn
FIG 7. the opposed outer edges of the panels 48 of the neighboring
spandrel units S are secured to each other by the adhesive 4 0 of
rel atively hi §RT etBRtRassegei af the tho It 4ai6d2nf yhe, bagljng gLyl ps 468 of
sponge of theﬁégkgnpnuntedhbetween the flanges 286 of the span ¥ el S the
side frame mefDets A% SFhEh8pBbRdRl sinda st Waspe nedhestabl§ Ofari@@l@q}e%qiéggly
y th

wi ndow units WeH eddple@Wi - ed to.each other, as in FIG 5. Db
adhesive 464 with the ai d§§f §§%<Lagpoa§c ehgUBLES o3 40 apagyghentnecdmiargerothe

outer surfaceshd 38oplert beaWimg Q¥ Yot iSi frame nem bers. The next step
is the mounting of the reinf@gcing gtd§§H§%4£¢%ﬁeqﬁﬁ§eFBihYo?Qﬁﬂﬁnﬂﬁrdbrthe

wi ndow uhits SReddef SETipe 2t end gi7d sRANGEtdOn i ndow units to the
spandrel units, S 20 Pl aced between the opposeéogﬁ%g?n TREJPfZQOBfaBﬁe

side frame mem ‘bers 28 of every two nei ghboring wi ndow units W each

reinforcing stud 364 r?§%4t5%5b0320n1end fastened to the top reinforcing
frame menbers 318 of .the twds uhdePFyFated pandilSl. @ni the Sonostdeopsbf Sges

connectors 33Z, thadpansld 48 ¢7d.fas ta the bottomreinforcing 25
frame nenbers 320 of the two ové&?y‘ﬁ%g&e@pogﬁ&gelspﬁm’f%l YOG st Beapai sedqfred

connect ors 3*2. egeletovheimbyr chegashakh 363 igS kU .se- cyred to the
oppésed ,qut er gﬁlls 122 of the nei ghbori ng mf%déé;%ﬁﬁ%éiﬁ géghr%#ﬁﬁﬁﬁﬂﬂ&yrs

28 by the boli&NaHhe fdsiofgthaebaek g aitirg pel a5gas 6,40 Lhe
{ ) g e fena?t)(rﬁ}ggi g?yt%:%t}pﬂ‘éd to

reinforcing ggug Thus reinforced a
the overlying ancFéH%gF§§9" 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

15
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

Placed between the opposed outer walls 122 of fhe side frame mem-

be - s ]
rs 28 of every two nelghborlng_window units W, each reinforcing

stud 364 has its bottom end fastened to the top reinforcing frame

members 318 of the two underlying shandrel units S by the pair of

conne i
Ctors 372, and its top end fastened to the bottom reinforcing

25 frame members 320 of the two overlying spandrel units § by the

pair of connectors 374. Each reinforcing stud 365 is further se-

cured to the opposed outer walls 122 of the neighboring window
uni i
t side frame members 28 by the bolts 368 passing the vertically

elongate slots 366 in the reinforcing stud.

30 } ' '
Thus reinforced and rigidly coupled to the overlying and



underlying .spandrel units S, the window units Wcan wthstand to a greater
extentghhan heretofore the forces that may be exerted thereon in a . _
Trrect¥@n normal to their plane, even though the win- dow units are not <
directly-Coupled to the floor systens. The 5 slots 366 are.intended to ..
al l ow sone vertical displacenent of'tgf wi ndow units W Then the top 82 an®¥
bottom 94 wi ndow stools (FIG 3) and 5tud cover segnents 390 and 392 (FIGS.
4 and 5) of each wi ndow unit Ware conbined rectangul arly and nount ed

ne, menber 4. 26,apnd 28 of the wi ndow unit.

interiorly t he 1 f 2 , t As
:Nln| Ier |bgr sgen‘? I"r%é’flg’Tgr Fﬂﬁggﬁ?ﬂ nu'i’otsFl%G the Yh‘éé]%dm%‘ﬁghf FaRgel Wow ad tRea

364, Upon mbing oreens, CEaf i ordls tRecferdls sieofel B i Ay

segment s 390tiéitkor9dnt @ GDfedt 16D WMdtal Y6 theiNedlankl eveficth®ighVidHIOWin-
stools and stud cover segnents may be nounted to the next w ndow unit with

t he groove 3&8v ainittise azeutot odbrectdynmenupled engdped lwiorhsyheenonghed04 of
t he stud cover segnent 392 of the previously nmounted set. This .
i nterfttingSEHgh Afeofntenrded kP @ddar seipeifictised ddaprlaceranteof tthe
possible to ' Ly .jgin 20 each set of stud cover segnents and

w ndow stooltgfrg&ﬁq"lgl{1 léi ﬁhto rectangul ar shape and then to mount the set in
place on one w ndow Uthkn tRErE€dY 92andzboge&hfI£ivaNDsw 888 5E€NEE BPE-3) and
Besi des con- cealing the reinforcing-studs 364, the interfitting stud cover
segment s 390stantl cA¥2rasegments c3AQC wnat 642t OF B6S 0w tand 59| af i y&cl?Svindow

di spl acement of the wi.ndow units W as their grooves 398 and tonguées 404
are somewhatultbodklarei R8P LRedgeart anga lablnt 40 MOVRtadsdRbPEERI If tchdhe

[ | nbly 20 i I d,. W will briefly,. | ain h
cur L gt STt aFY £ R Sl R R o

Iﬁlel ow 30 by NbrRrRiARAkERM {STEIENGE BRY Rudtithd 218hEe 486 WY GCheo QNG

cover segment 392 is screwed at 408 to one of the reinforcing
studs 364. Upon mounting of each set of window stools 82 and 94
and stud céver segments 390 and 392 to one window unit W, the next

15 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
previously mounted set. This interfitting engagement of the stud -’
cover segments 390 and 392 makes it possible to.ﬁreviouslv join

20 each set of stud cover segments and window stools 82 and 94 into
rectangular shape and then to mount the set in place on one window
unit. thereby realizing efficiency in assemblage. Besides con-
cealing the reinforcing studs 364, the interfitting stud cover
segments 390:and 392 ére well calculated to allow the relative

25 displacement of the window units W, as their grooves 398 and
tongues 404 are somewhat loosely interengaged. _

The mounting and assemblage of the curtain wall assembly

20 is now completed. We will now brieflv explain how to assemble
each spandrel unit S. For an easier undérstandinz of the follow-

30 ing explanation, reference may be had to FIG. 15 which shows the



?34- spandrel unit S in exploded perspective, in addition to other fig-
ures to which we will refer in the course of such explanation. The pair of

side frame menbers 44 are held endw se bg-. tween the opposite ends he
top 40 and bottom 42 frame nmenbers 5 and screwed thereto to for
regtangul ar main frane. |In thus conbining the spandrel unit frane nenbers,

care shoul d bepaadeal senithel itnhe xg@vdwar s ys paren veaPi R48dd it it +,0 ang,
menber 40 and the upwardly open gap 266 in the bottom frane lmerrtgrgr 85&55%-
ex- teriorly &feEh&oextigh gte middgoefersimiticheonrde 6f asmhRABEERadflon | N

d

the case of the illustrated enbodi nent, _the mullion 46 is con- necte
.between the top 40 and ﬁ’oet tpgrhr4ﬁgf?é% [RaRsemembars pbsare tiedd endwase be-

bet ween the paweeRftipd cqug e o As il | noted fromFI G 7,
the exterior wall 298 g?”{ he ‘mul ?gnéﬁGéﬁgs TR glbcﬁfb‘i?g’rfh‘rt%l“ét f 5AMG\ nembers

exteriorsfl anged 97BewHd tthersicdetd r temn 1 4. The
: 1D, 550 and 335 are CORE e CTEAEr oty e

reinforcing frane nenbers 318, 320 and 322 are conbi hed rec

j oi ned- to one“AMBIMS thret Beandsebpent tt dmamet nesb SR, aade34Rould NEd d&n so
rei nforcing fm%g I,s f stene? to the main frame by the bolts 324 (FIG él) :
326 (FIG 6) and- 398 SGWNWREALY oBem Amd48hanstheddp dngmgetentet D and

interiorly opgeg c r 2, .264 and 282 in the main frane
nenbers 40, 42 %ng 44,d-lrye§J 8gt$£\/)ae(%s/§62$ﬁeﬁ%9h%°bﬁ‘?'? %famreef"?%?br‘ﬁlz Ifeded $ x50
are . nounted. ferio€peolfi 9ReCéxd Sor &1 7 : he mountin
fhapges 25 348 and 356 for the rerfra?tﬂgfé E%éarodéqg‘g tglr}ggs ‘Faé\‘ﬁed‘eé{'ﬁ’eigo“-
and 512 t® t hE tidie fcaseeo freber i Utisard tad dembd diiR N RAE SndL] | SESREGS con-

tively, Merelges ga@gpggggtgépéﬁflange 352 is integral with the bot- tomfrane

menber 42. ThUY, fPP HEsendepot tam 4% fmamei nembid mngers a348sand

Dot ween the pst it 6 ewted Yhel bRar0F s ide £rame monvels 44.”" a3 Will be
noted from FIG. 7, the exterior wall 298 of the mullion 46 is in a
coplanar relation with the extgrior flanges 278 of the side frame

15 members 44.

Then the reinforéing 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 by the bolts 324 (FIG. 6), 326 (FIG. 6) and 328

20 (FIG. 7) having their heads engaged in the interiorly open, under-
Cut grooves 252, 264 and 282 in the main frame members 40, 42 and
44, respectively.

Then the pair of refractory boards 50 are mounted. An
inspection of FIGS. 6 and 7 will show that the mounting flanges

25 348 and 356 for the refractory boards 50 are screwed at 510 and
512 to the top frame member 40 and side frame members 44, respec-
tively, whereas the mounting flange 352 is integral with the bot-
tom frame member 42. Thus. before screwing these separate mount-.

ing flanges 348 and 356, each refractory board 50 has its lower

30 marginal portion engaged between the mounting flange 352 and the i



-35- web 350 of the bottomreinforcing frame nenber 320 via a rest or rests
5+, 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
nount i ng anges 348 and 356 are screwed 5 at 510 and 512 to the top
frame ne r 40 and side frame nenberS$544, respectively, thereby conpletingt
the mounting of the refrac- tory boards 50. Then the pair of panels 48 are

mount ed, eacfy, by Vi it op_and. bottom margi nal portions engaged in the
downwar dl y 10e}? 30%@%28825#F&mtﬁee“ﬁﬂfqirﬂzsﬁmmnbnemm:m v af he rupypar dly

open gap 266rddtd g 4hokggm §r nmenber, 42, as best seen in FIG 6.
Further, held agai nst 'thg s?hf |dng°nset ﬁfpiit?Bia&ﬁBaEOE)a,'fﬂral Porthenkatg: al

mar gi nal porgageds betweas ht pangl ' egdqob0, one of the side frane
menbers 44 atr}l% ;nh?strul I‘ihgn 46 b@éﬁﬁeﬁgggﬁg%t 99536’2‘? ekt efioradsansl 3¢ of
t he spandrel*"§¥nfi2i5ipg w Climgil ethed motheiAROFE ,pféscr' d of

8 OF Pated S nl® 18P a8 e rewed "

assenbl i ng A eszaandre%b#mit S is notable for the ease w

panel s %48 afd Pé- #rdc Vb ddveds 050 f same nmemtieed 400 dnlde sTRENf Allfle mem

rei nforci ng4f4r"a;rg§pe§tsi‘; & r%%t angul ar nmain frame conprising the frarPeers
menbers 40 and 20 42 and ‘44 'S TEQKuFeBRL &k ing tthe mecnangpl 6f fiRd Nl Ging
frame com pbrgib@atde geei nforcing frame nenbers 318, 320 and 322, the com

bi ned main and reinforcing frames may be placed horizontally, with the nain
frame overlying the rihenf ehei paifré T fghe refrac- tory boards 50 and
panel s 48 rrn*a be at tm%cged successi vgﬁglar%o tﬁtte8 35 BPRRESY. reaqlr dvchaying U
frames fromtabdhRP 4 odépmt marpkeal HortTRAREE S a ossi bl e, we
have made the Insi deé %i mensj ons of the rei nforcpgég%?aﬁe heeggl RYATdhbse of
the mai'f 3 8800 4#Relfothe top o nrne member #ef5REL DK Vthe upwardly open

gap 266 in the bqttom frame member 42; as best seen in FIG. 6.
Further, held against the stuffing strips 284 and 300, FIG. 7, fhe
lateral marginal portions of each panel 48 is secured to one of
the side frame members 44 and the mullion 46 by the sealant 302
js . The assémblage of the spandrel unit S is now.completed. |
_ The above described method of assembiing the spandrel
unit S is not;ble for the ease with which the panels 48 and re-
fractory boards 50 are mounted to the main éﬁd reinforciné frames. \;)
As the rectangular main frame compriéing the framé members 40 and
20 42 and 44 is combined with the rectangular'reinforcing frame com-
Prising the reinforcing frame members.318, 320 and 322, the com-
bined main and reinforcing frames may.be placed.horizontally, with
the main frame-overlying the reinforcing frame. Then the refrac-
tory boards S0 and Panels 48 may be attached sucéeﬁsively to the
25 main and reinforcing frames from abové. .. | |
.In order to make thiﬁ manner of assemblage possible, we
have made the inside dimensfons of_thé reinforciﬁg frame less than
those of the main frame, and the total size of the two refractory

b | . . . :
oards 50 more than the inside dimensions of the reinforcing frame

30 and less than the inside dimensions of the main framé. as will be



l:)"oards 50 nore than the inside dinensions of the reinforcing frame 30
| ess than the inside dinensions of the 3®atn frane, as wll be =  best
ynderstood froma study of FIGS. 6 and 7. Further, in"the illustrate

enbodi ment, tbespaindersyafd fotoor ¢ boudrsofl FHiSe daehdsial | Burtirers, Zgr, than
oneg  of the rectangul ar spaces bounded by the top 40 and bottom 42 franme-
nmenbers, side ifiufbraepdhamdodimegty the paiyg|qf gefrectepytheardndS are each
refractory boards,can, be unted through_ t hese spaces_in the gbove

descri bed rranr?g'la.?lﬁfth%u#%gﬁ’ﬁgvgnghggnﬂé%orecfé?@ﬁi“ 8§ FREc%Ht z’f"éﬁ‘r"ieéapé’qthe

curtain wal | a85ead! yn®fbdidon NYCELLRE SIS sqleDEkaRDnAIAY +4TPlhg

thereof, we wish to have 1t understood that this enbodi nent i's neant

purely to il|l malidde 46, evpltdiat 8hd POfrdtdMPoBArdsNEAR-b4 i MYl LeORh@Blgh
i nvention. For instance, the division of each win- dow unit Winto the

fixed wi ndow $Bese osPamesridh dpenabbee vlesionibescmaonev? i s not of absolute

necessity, and neithe[nAs t he provg- sion of the mullions 32 and 36. Nor is
the provision of the mftLtthough He Bave shpwhandr desaribed the apnfabrdsated

Thus, in i ' f h of th | ' W drel '
S'has but onetBakar Y EefenEREaf cobtiint bk enah: Pt 1S Haoere. ebipat-
one ref ract or yefpa tbr d3¥ C4@NGEshSe 8l KRS ok LARYL LE0APENE ¥k AeBbd sgent

applications 20 Nos. 8432357, 8432639 and 8432640 (Seri al
870, 2 15 O74samear hiredFlro 11164¥4dM% -orl.explain And®idwtOfi mpaskal kinDga-

a\prefabricated curtain wall assenbly in place an a building having floor
systens, whi chiedsp#Ryepur invention. For instance, the division of each win-
dow unit W into the fixed window section W1 and 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-
15 lion 46 of each spandrel unit S a requirement. Thus, in its sim-
plest form, each of the wiﬁdow units W and spandrel units S has
but one panel, and each spandrel unit may additionally comprise
but one refractory board.

Reference is directed to our co-pending patent applications

20 Nos. 8432357, 8432639 and 8432640 (Serial Nos. 2 153 870, 2 155 074 and

C

2 153 871).



(a) mpunting a plurality of spandrel units to each floor S

systemof the building in a row, (b) connecting a plurality of w ndow units
bet ween-tlie rows of spandrel units that have be fl oor
systens. he building, so as to formrows of ﬂwm“n”mm al ternating.
with the\tos of spandrel units; (c) afte -, Step arrangisng*a plural ity e
of reinforting studs one between any two Tori zont al | y nei ghboring W ndow
units so as to extend vertically between the rows of spandrel units; (d)
anchoring the ppppsi.te ends of each reinforcing stud to frame neans of the
two spandrel umrts overlying the two wi ndow units between which the
reinforcing stud lies, and to frame means of the two spandrel units
underlying tha,two wi m_dﬂ\ﬂhbH"IIoFSi.lbﬂfa!\BB@ ¥firehatilcated curtain wall assembi}e
reinforcing stud lies; and (e) coupling each reinforcing stud to frame
means of the txmpmcndawaunﬁtls!ibetmm iflodn egstehs, which cbiserimmisiiod of claim
1 wherein the wi ndow units are connected between the rows of spandrel units
fromthe interior of {#Hemewntiapm PIurality.gf] spandapdb|upits to each floor

s system of the bqilding in a rows
(b) connecting a plurality of window units between the
rous of spandrel units that have been mounted to thg k_)
" floor systems of the building, so as to form rowé
of the window units alternating with the rous of spandrel
10 units;
(c) after step (b), arranging a plurality of rainforcing
studs one between any two horizontally neighboring
" window units so as'to extend yertically betuween the
Touws Af spandrel dniﬁs;
15 (d) anchoring the opposite ends of each rainfﬁrciné stud
to frame means of the two spandrel units overlying
the tuwo Qindom unit; between which the reinforcing | \‘j
stud lies, and to frame means of the two spandrel
units underlying the two window units between which
20 the reinforcing stud lies; and
(e) coupling each reinforcing stud to frame means of the

two window units between it lies.

2. The method of claim 1 whera;n the window units are connected
between the rows of spandrel units from the interior ﬁf the curtain

25 wall assembly,




